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Abstract

This thesis presents a development of rice moisture meter by capacitance method. By
properly designing of rice box and capacitance measurement circuit we obtain a usable rice
moisture meter. The measured rice moisture contents are calibrated with an oven method. The
developed rice moisture meter will reduce the measurement time. Preliminary test results show

that the rice moisture (in the range of 10-16%) lincarly depends on the capacitance.
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2.7 Microcontroller Arduino [4]
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2.9 309 Talumsnaans [5]

2.9.1 Avnoadoada loa lny (digital oscilloscope)
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Source Code ﬂua\ﬂﬂsunm

/! Code for measuring capacitance and calculating rice moisture content,
#include <LiquidCrystal.h>
LiquidCrystal led(12, 11, 10, 9, 8, 7);
int relay = 5;
int start = 6;
unsigned long durationf11];
unsigned long time;
unsigned long time2;
float cap;
float me, mel, mc2;
nti=0;
void setup(){
led.begin(16, 2);
Serial.begin(9600);
pinMede(relay, OUTPUT);
pinMode(start, INPUT PULLUP);
led setCursor(0, 0);
led.print("Rice Moisture");
led.setCursor(0, 1);
led.prini("Press Yellow Btn");
}
void loop(){
if{digitalRead(start) =— LOW){
digitalWrite(relay, HIGH);
delay(2000);
attachInterrupt(0, interrupt0, LOW);

delay(1500);



/"

"

"

detachInterrupt(0);

delay(1500);

time2=0;

for (int j=0; j < 10; j++){

Serial.print(j);
Serial.print(" = "),

Serial.printin(duration[j]);
time2 = time2 + duration[j];
delay(10);

}

time = time2/10;

Serial.println("----");

Serial.println(time};

Serial.println("----");

Serial.println(i);

#Calculate

cap = (((float)time)/1.73;
me = (0.028 * cap) + 2.5471;
{/Box |

mel = 3.7e-3*cap + 7.2;

// Box 2

me2 =0.02%cap + 7.51;

mec=mc2;

led.setCursor((, 0);

led.print(" "%

led.setCursor(0, 0);

led.print("C ="}

led.print(cap);

44



led.print(" pF");
led.setCursor(0, 1);
led.print(" "%
led.setCursor(0, 1);
led.print("MC =");
if (cap>50) { // Result is shown only when the box is attached
led. print(0.1*floor(mc*10));
led.print(" %");
}
else
led.print{"Unknown");
digitalWrile(relay, LOW);

digitalWrite(relay, LOW);

}
else{
i=0;
time = 0;
time2 = 0;
}
}

void interrupt0{){
duration[i] = pulseln(2, LOW);

i=i+l;
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@‘h\@.@@@@@ H11L1*

YDC uL CBA 8ETI | SEUKO | DEMKO | HEWXO | BABT

(F{on) = 1.6 mA Max)
6-Pin DIP Optoisolators n!;!ﬂ;l:!ml:ﬁ]
Logic OUtp“t 'Molorola Prelened Device

The H11Lt and H11L2 have a gallium arsenide IRED oplically coupled to a

high—speed integrated deteclor with Schmitt trigger output. Deslgned for
applications requiring electrical isolation, fast response lime, noise imaunity STYLE 5 PLASTIC
and digital logic compatibility.

= Guaranteed Switching Times — ton, loff <4 us
» Built-in On/Off Threshold Hysleresis

» High Dala Rate, 1 MHz Typlcal (NRZ)

» Wide Supply Yoltage Capability °

« Microprocessor Compatible Drive STANDARD THRU HOLE

» Toorder devices that are tested and marked per VDE 0884 requirements, the CASE 730A-04
suffix "V” must be included at end of part number. VDE 0884 is a test option.

Applications

¢ Inlerfacing Computer Terminals to Peripheral Equipment

» Digital Conirol of Power Supplies

« Une Recelver — EEminates Noise

» Digital Control of Motors and Other Servo Machine Applicalions
¢ Logic to Loglc Isolator

+ Logic Level Shifter — Couples TTL lo CMOS

MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)

SCHEMATIC

l Rating l Symbot} I Value ] Unit I
PRd1. ANODE
INPUT LED 3 CATHOCE
Reverse Voltage VR ] Volis A KC
Forward Currenl — Continuous I 80 mA 4 OUTPUT
— Peak 1.2 Amp
Fuise Width = 300 jis, 2% Duty Cycle :3“"‘3
LED Power Dissipaton @ Ta = 25°C Pp 120 mW ce
Derate above 25°C 1.41 mwWFrC
OUTPUT DETECTOR
Output Voltage Range Vo o-18 Volts
Supply Voltage Range Voo 3-18 Volts
Output Cument o 50 mA
Delector Power Dissipation @ TA = 25°C Pp 150 mw
Devate above 25°C 78 m&rc
TOTAL DEVICE
Total Device Dissipation @ Ty = 25°C Pp 250 mw
Derate above 25°C 294 mwrc
Maximum Operating Temperaturel2) Ta -40 o ¢85 °C
Storage Temperature Range(2) Toig -55t0 +150 C
Soldering Temperature {10 s} T 260 C
Isolation Surge Voltage Viso 7500 Vacipk)
(Pk ac Vollage, 80 Hz. § Second Duration)(1)

1. isolaten surge voltage is an internal device dielectrio breakdown rating.

For this test. Pins 1 and 2 are common, and Pins 4, 5 and & are commen.
2. Refer to Quality and Reliabifity Section in Opto Data Book for information on test conditions,
Preferred devices are Motorola recommended chaioes for frture use and best overall value.



H11L1 H11L2
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted){?)
L Charaateristio I Symbol l Min I Typit) I Max I Unit I
INPUT LED
Reverse Leakage Cument (VR = 3V, Ry = 1 M) [~ - 0.0s 10 nA
Forward Voltage {If = 10 mA) VE - 1.2 15 Volts
Mg = 0.3 mA) 0.76 0.05 -
Capacitance (Vg = 0V, = | MHz) [ — [T — pE
OUTPUT DETECTOR
Opearating Vollage Yoo 3 - 18 Volts
Supply Curremt {if =0, Ve =5 V) locom — ] 5 mA
Output Cwrrent, High (i = 0, Voo = Vo = 18 V) loH - — 100 YA
COUPLED
Supply Cumrent (I = Ig(on). VCC = 6 V) IcC{on) - 1.0 & mA
Output Viltage, Low (Ry = 270 1 Vec = 5 Y, g = legony) VL - 0.2 0.4 Volts
Threshold Current, ON HIILY I (on) — 1.2 0 mA
(RL= 27100, Vo =8 V) H1IL2 — — 10
Threshold Curenl, OFF HiiL1 'F(oﬂ) 03 076 —_
(RL=27100. Voo =6V) H11L2 0.3 - —
Hysterasls Ratio {Ry = 27001, Vo 2 5 V) IF{om 0.5 075 [15°]
]Floﬂ)
fsolation Vioage(2) 80 Hz, AC PeaX. 1 sacond, T4 = 25°C Viso 7500 — — Vaelpk)
Tum=On Time on — 1.2 4 Ks
AL = 270 (3}
Fal Tame Vec=5Y, [} - o1 —
Tun—Oft Time ' = IF(on) ol — 1.2 4
Tp = 25C
Rise Tima [ — 01 —_

1, Abrays dasign o the specified minimum/maxmum electrical imits (whare appicable).
2. For this Lest, IRED Pins | and 2 are common and Outpit Gate Pins 4.5, 8 are common.
3. Ry value effecl on swilching time is negBgib)

lcc
-—

o—

Vin
L==001pus

Z=50!1r

IF(G"I) —_——

l
1
—f f—y AP
Figure 1. Switching Test Circuit
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TYPICAL CHARACTERISTICS
& o
g o | o
¥4
§ 2 bl ) ¥}
v R = 27700}
E 2 * VeoRbY —
S, TA=25C
£ vo| |
[ [ 2
I INPUT CURRENT {ra}
Figure 2, Transfer Characteristics for H11L1
g v g 6
14 g
3 TURN OH THRESHOLD & A
E 1 ——— g 12 r/
§ 1 - 1 /
= =1 g
g 0s E--4="1 TURN OFF THRESHOLD Ios —
g w 4} g — HORMALZED TO
§ oo 4 w\orwazEnTo T— & 00 Vep =8V
3 CeyATVoe o8V T—| & Tp=25€C
04 Ta=25°C = LS | |
a 2 4 ] -] 1] 12 i ;—‘; -50 ~25 0 » 1] 5 100
Voo SUPPLY VOLTAGE (VOLTS) s, TEMPERATURE (°C)

Figure 3. Threshold Current versus Supply Voltage

Figure 4, Threshold Cumrent versus Temperature



50

H11L1 H11L2
PACKAGE DIMENSIONS
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P fh oY A EE L LN
2 COMMLNS IR,
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2 CATWODE | =4 NALETERS
VAT L o P e oo
F 4 AL—>ga— H— ~C t?&”" 2 [ematem T
D -
|| Him T
L [}
o ! e ot L1} G
E o " [B]enac@fe ®[r®] [= (N WL
D EPL
[¢lenemE20[=e]
CASE 730A-04
ISSUE G
NOTES;
T DREMSOMEO AND [ CLESINCING FER AR
TH, 82
2 CONTROLLING DIWENSION: IWCH
Fap —sfu— I-—L —-1 E_Lm:u jj%
== A i R
Eﬁ 1 e 4 TEET) MY
.L.____ﬂ 21
j.u' " II b, E= ST Rt _%i =
Ecrt Kep AR -] Lz : :‘_
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*Consult factory for {eadform

CASE 730C-04 option availability
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e —6 Llyg —h—y

la— DéPL
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*Consult factory for leadform
optlon availability
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I
FAIRCHILD
I

SEMICONDLUCTOR®

BC546/547/548/549/550

Switching and Applications
= High Voltage: BC548, Vegnat5V

+ Low Noise: BC549, BC550

+ Complement to BC558 .., BC560

NPN Epitaxial Silicon Transistor
Absolute Maximum RatIings 1,=25:c untess otherwise noted

"f' - ,[.-
| s

TO-92
I. CoBeclor 2. Base 3. Emitter

Symbol Parameler Value Units
Vepo Collecior-Base Vollage : BC340 80 v
: BC5ATAED 50 v
: BC548/549 30 v
Vero Coflector-Emitter Vollage - BC540 as v
: BCH47/550 45 v
: BC548s540 30 v
Veso Emiter-Base Voitage  : BC548/547 8 v
1 BC548/5490550 -] v
Lo Collacior Current {DC) 100 mA
Pc Collector Power Dissipation 500 mwW
Ty Junction Temperature 150 ‘C
Tsre Slorage Temperalure -65 ~ 150 °C
Electrical Characteristics 1,=25:c uniess otherwise noted
Symbol Parameter Test Condition Min, Typ. Max. | Units
leso CoBector Cuil-off Current Vea=30V. ig=0 13 nA
hep OC Cumrent Gain Veg=5V. Ic=2mA 110 800
Ve (sal) | Collector-Emitler Saturation Voltage | Ic=10mA, Ip=0.6mA 80 250 mVv
le=100mA, Is=5mA 200 00 mV
Vau(sal) | Pase-Emitter Saturation Voltaga le=2 10mA, 15=0.6mA 700 mvV
1c=100mA, [g=5mA @00 my
Var{on) | Base-Emitter On Voltage Veg=5V, Ic=2mA 580 860 700 mv
Vee=5V, Ic=10mA 720 mV
S Current Gain Bandwidth Product Vg5V, lg=10mA, f=100MHz 300 MHz
Con Output Capacitance Vea=10V, 1p=0, (=1MHzZ 36 ] pF
Cp Input Capacitance Vep=0.8V, 15=0, =1MHz 9 pF
NF MNoise Figure  : BC548/547/548 Veg=5V, Ic=200uA 2 10 dB
: BC549/550 f=1KHz, Rg=2K(} 12 4 dB
: BC549 Vee=5W, I.=200pA 1.4 4 dB
: BC550 Rg=2K0, =30~165000MHz 1.4 3 dB
hgg Classification
Classificaton A -] c
420 ~ 800

hrg 110 ~ 220 200 ~ 450
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Typical Characteristics

L FLCELLL
; SRR
- A T 1" 50pA
g _24/; | L, =300uA] .....!___,_
ﬂ" -
5 e RNANEY
. "—__. - '.-Z[nr\, -
- A T = 150 pA
} o L]
- s
- Hastpal.
, I
L] 1 L] [ ] [ ] ” ® [ 1] “ [1] »
V. (V] COLLEGTOR-EMITTER VOLTAGE

Figure 1. Static Characteristio

I, OC CURRENT GAN

kimAl COLLECTOR CUARENT

Flgure 3. DC ¢urrent Galn

QuipF] CAPACITANCE

at

Vodvl COLLECTOR-BASE YOLTAGE

Figure 5. Qulput Capacitance

keimAl COLLECTOR CURRENT

. [ 3] [ 7] L) +n (T ] 15 )

ViulV]). BASEEMATTER VOLTAGE

Figure 2. Transfer Charaoteristio

[ —

e

Vac{oa), Veisagmvl SATURATION VOLTAGE
I

Flgure 4. Base-Emitter Saturation Voltage
Collector-Emitter Saturation Vollage

1 CURRENT GAINBAND WD TH PROCUCT

LAl COLLECTOR CURRENT

Flgure 6, Current Galn Bandwidth Product
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Package Dimensions
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TRADEMARKS

The following are registered'and unregistered trademarks Fairchild Semiconducior owns or is authorized to use and is not
intended to be an exhaustive list of all such trademarks,

ACEX™ FACT™ ImpiledDisconnect™ PACMAN™ SPMm™
AcliveAmay™  FACT Qulet sefies™  I1SOPLANAR™ pOP™ Stealth™
Bottomless™  FAST® LittleFeT™ Power247™ SuperSQT™.3
CoOlFET™ FASTr™ MicroFET™ PowerTrench® SuperSOT™-6
CROSSVOLT™ FRFET™ MicroPak ™ QFET™ SuperSOT ™-8
DOME ™ GlobalOptoisolator™  MICROWIRE ™ Qs™ SYncFET™
EcoSPARK™  GTO™ MSX™ QT Oploelectronics™  TinylLoglc™
E2CMOS™ HiSeC™ MSXPro™ Quiet Seres™ TruTranslation™
EnSigna™ rc™ ocxX™ RapidConfigure™ UHC™

Across the board, Around the world.™  OCXPro™ RapidConnect™ UHraFET®
The Power Franchisa™ OPTOLOGIC® SILENT SWITCHER® VCX™
Programmable Active Droop™ OPTOPLANAR™ SMART START™

DISCLAIMER

FAIRCHILD SEMICORDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTIGE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING GUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS,

LIFE SUPPORT POLICY

FAIRCHRLD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEM APPROVAL OF FAIRCHILD SEMICONDUCTOR
CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surglcal implant into the body,
or (b) support or sustain life, or (o) whose lailure lo parform
vrhen properly used in actordance with instructions for use
provided in the labeling. can be reasonably expected to
resull in significant injury to the user.

2, A cnitical component is any component of a life support
device or system whose fadure to pedorm can be
reasonably expecied to cause the failure of the Kfe support
device or sysiem, of to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Praduct Status

Definitlon

Fomative of In
Design

Advanca Information

This datasheel contains the design specifications for
product development. Specifications may change in
any mannes without nolice.

Preliminary Firsi Production

This datasheet contains preliminary data, and
supplementary data will be published al a later date,
Fairchid Semiconductor resarves the right o make
changes at any time without notice in order to improva
design.

No Kentification Needed Full Production

This datasheet conlains fnal specifications. Fairchid
Semiconductor reserves the rght to make changes al
any time without notice in order to improve design.

Cbsokte Mot In Production

This datasheet contains specifications on a product
thal has been discontinued by Fairchild semicondudcior.
The dalasheet is printed for reference information only.
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PRE ay: E: . SPECNo. ED-95151
PARED BY DAT :\\l |
: November 28, 1993
o Ak ﬂ/nu'nﬁu? 2/ SHARP'? il ovemBer °
APPROVED BY: DATE:
g Lo e ELECTRONIC COMPONENTS
T ereibone o/t GROUP SHARP CORPORATION
OPTO-ELECTRONIC
SPECIFICATION OPTO ELECTS
4 N\
DEVICE SPECIFICATION FOR Business deallng name
PHOTOCOUPLER O] PCBITNI _ PCA17XI8
BCAI TN PCBIZXIY
iy ~ | resimoz PCBITXIB
PUBI X3 PC8) TXIR
PC817 PCH) 7X14 PCB17XIO
PCAITXIS )

1]

2)

3)

1. These specileation sheets include the contents under the copyright of Shurp Cerporatien "Sharp”),
Please kesp them with reasonable eare as important information, Please don’t reproduce

or cause anyone reproduce them without Sharp’s consent.

2. Please obey the Instructions mentioned below for actunl use of this device.
SHARP takes no responsibility for damage caused by Improper use of the devices.

Thin device ta destgned for general electronic equipment.
Main uses of this device are as follows;

K Compuler  * OAcquipment - Telccomumunlcation equipment (Terminal)
» Measuring equipment - Tooling machine - AVequipment * Home appliance, ¢le.

Please take proper steps In order to majntain reliability and safely, in case this device
Is used for the uses mentioned below which requtre high reliability,

" Unit concemning conirol and safery of a vehicle (alr piane, train. automobile ele.)

* Traflc sjgnnl - Gas eak detection breaker ' Fire box and burglar slann box

K Other safety equipment, etc.

Pleass do not use for the uses mentioned below which requirs extremely high rellability.

Conlact a SHARP represeniative of saley office In advance when you intend to use SHARP
devices for any applications other Lhan those applications 1or general clcctronic ¢quipment

K Ypace equipment ¢ Teleeommunication equipment (Trunk)
| * Nuciear control equipmeni - hiedical equipment eic.

recommend by SHARP at {1),
' DATE
CUSTOMER'S APPROVAL ;{;ESBNTED 7 V/C
 TMasumus,
DATE Department General Manager of

Engineering Dept. Il
Opto-Elecirenic Deviees Div.
ELECOM Group

SHARP CORPORATION
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SHARP CORPORATION [ EDos1el ] Noverber 28, 605
EXYo , Al
/i ¥ 1/8

1. Application

This specification applles to the outline and characteristics of photocoupler
Model No, PC817series.

2. Outline
Refer to the atiached drawing No. CY7073K02,

3. Ratings and ¢haractcriatica

Refer to the attached sheet, page 3 to 6.

4, Reliability
Refer to the attached sheet, page 7.

5. Incoming inspection

Refer to the attached sheet, page 8.

8. Supplement
6.1 isolation voltage shall be measured in the following method,

(1) Short between anode (o cathiode on Uwe printeny shle and between collector
to emitter on the secondary side,

(2) The dlelectric withstand tester with zere-cross circult shall be used,

(3) The wave form of applied voltage shall be a sine wave,
(It ts recommended that the {solation voltage be measured in Insulation ¢ll.)
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SHARP CORPORATION .05151

6.2 Business dealing name
Q" mark indicales business dealing name of ordered product)

PAGE
2/8

6.3 This Mode! Is approved by UL.
Approved Model No. ; PCB17
UL file No. : E64380

6.4 This product is not designed against trradiation.
This product !s assembled with electrical input and output.

This product incorporates non-coherent lght emitting diode,

7. Noles

Refer (v e attachied sheei-1-1, 2,

Ordered { Business Rank mark e (mA) Teat
product | dealing name conditions
O | pcs1ma A. B, C, D or no mark 2.5 to 30
PCB17X1] A 4,0t0 8.0 Jp=5mA
FCO17X12 B 6.6 to 13
PCB17X13 ¢ 10 t0 20 Veg=5V
PCBI7X14 D 16 to 30
PC817X15 AorB 4.0t013 . Tas25C
PC817X16 Bort 6.6 to 20
reel7a7 CorD 10 to 30
PC817X18 A BorC 4.0t020
PCBITXIO B,CorD 6.5 to 30
PCBL7XI0 A.B.CorD 4.0 to 30
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wB95151

Ve [ 2§, 1995

“PAGE
d ? &?8 = 318

3. Ratings and characteristics
3.1 Absolute maximum ratings

S& i1

P

Ta=25C
Parameter Symbol Rating Unit

*1 Forward current l 50 mA
*2 Peak forvard current Trt 1

Input
Reverse voltage Vg 6 v
*1 Power dissipation P Y mW
Collector-emitier voltage Voo 35 v
Emitter-collector voltage Veen 6

Output
Collector current I 50 mA
*] Collector power dissipation Fc 150 oW
‘1 Total power dissipation Plot 200 mw
*3 Isolation vollage Viso E kVrms
Operating temperature Topr -30 to +100
Storage temperature Tstg -B5 to +126
*4 Soldering lemperature Tsol 280 T

‘1l The derating factors of absolute maxtmwum ratings due to amblent temperature

are shown In Fig. | to 4,

*2 Pulse width 5100 ks, Duty ratio : 0.001 (Refer to Fig. §)

*3 AC for | win, 40 to GONRH

*4 ForiOnr
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3.2 Eleclro-cptical characteristics

~

Parameter Symbol Conditon MIN. MAX. | Unit
Ferward voltage Ve lp=20mA - 12 | 14 v
Peak fo1waid voltage Y Iny-0.6A - 3.0
Input
Reverae current Iz VR-AV 10 uA
Terminal capacitance V0, falkHz -] 30 | 2580 | pF
Dark currant leo | Veza20V.1,-0 100 | na
Caolleetor.emitter BVeps | le=0.1mA 35 - v
Output breakdown voltage Iy=0
Emitter-collector BVeen | Te=10 kA, =0 6 - - v
breakdown voltage
Collector current ke l,=BmA, VepabV | 2.5 - 30 mA
Collector-emitter Vereay | ly=20mA - 0.1 02 v
saturation voltage le=lmA
isclation resistance Hyo | Drsovov 5x10' 10" u
Transfer 40 to 60%RH
charac-
teristics | Floaung capacliance cr Va0, f=]MHz - 06 | 1.0 | pF
Cut-off frequency fe Veg=5V, lem2mA - 80 - kHz
R =1000, -3dB
Rise iima r Vep=2V 4 18 us
Ica2mA
Fall time t R.=1000 3 18 us
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SHARP CORPORATION
Rank mark
Anode mark Factory Identlibeation mark *2
: s Lot No, *1
&l & /
2 A =
F 4 (@ Gl . 1
PC817 )
@“— | SHARP =
6, 5:0.5 !
1054

"1} 2-digit number shall be marked nccording to DIN standard.

UNIT: 1/] mm
*2) Factory Wdentification mark shall be or shall not be marked.
PC817
‘3} Marking is laser marking Name Outline Dimenstons
{Busincss deallng
name : PC817XI)
prawing CY7073K02

4
SZI{L
2 3

Pin Nos. and internal
cdnnection diagram

3.510.5
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{Fig. 1) Forward current vs.
wiblent temperatuye
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(Fig. 2) Diode power dissipa 'K

vs, amblent temperature >
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4. Reliability

The rebability of products shall be satisfied with jtems listed below.

Confidence level : 80%

LTPD : 10%/20%
Test ltems Teat Condltions Fallure Judgement | Samples (n)
&l Criteria Delective(C)
Solderabliwy "2 230C,8s — nall, Cs0
Suldeilug beat 2G0T, 10s o n-1]1,C-0
Terminal strength Weight : 6N . n=11,C=0
{Tension) b sfeach terminal Ve>UX1.2
Terminal strength Welght : 2.5N R>UX2 n=11, C=0
Bonding) *3 2 times feach torminal
I > UX2
Mechanical shock 15000m/s®, 0.5ms n=ll, C=0
3 umes/2X, +Y, 22 direction I.<LX0.7
Varlable frequency 100 to 2000 to 100Hz/4min Vermo” UX12 | nnll, Ca0
vibration 200m /s’
4 times/ X, Y, Z direction
Temperature 1 eyele -55C to +125¢€ n=22,C=0
cyeling {30min) (30min)
20 cycles test
U: Upper
High temp. and high | +850T, Y0%RH, 100U apecification ne22 C=0
humkity storage Kmlt
High temp. storage +125T, 1000h L : Lower n=22,C=0
specification
Low temp, storage -55T, 1000h limit n=22,Ca0
Operation lfe Iy =50mA, Ptot=200mW n=22,C20
Taw257C, 1000h

*1 Test method, conforms to JIS C 7021,

*2 Solder shall adhere at the area of 95% or more of Immersed portion of
lead and pin hole or other holes shall not be concentrated on one portlon.

*3 Terminal bending direction Is shown below.,
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5. Incoming inspection

5.1 Inspeclion lewms
(1) Elctrical characteristics
Vyr B Bzt Vemaag: 100 Rgo Viso

(2) Appearance

5.2, Sampling method and Inapestion level

A single sampling plan, normal Inspection level Ml based on
IS0 2859 {s applied. The AQL according to the inspection
itemns are shown below.

Defect Inspection Item AQL (%)
Major Electrical characteristics

defect Unreadable marking 0.1
Minor Appearance defect except

delect the above mentloned. 0.4
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Connactlon Diagram
Top View

m_._lu '

risesea M55 IT LER——r——
-

]
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Flgure 1. PDIP, 80IC,
and VSSOP Pachages

A Thits dinizes have Imied tull-n ESD prolaclion. The leads shoilkd be shariad ingatur of the devica placed In conductive foam
Arad davgsiorage o handing io prevent slecireene demage o the MOS gotes.

Absolute Maximum Ratlngs i?®

Sueply Voltage Y
Power Desipason &
LMBESCLL, EMESECHLT 1180 myyY
LMSSECLIM 813 mwy
Oparaing Tomporahss Ranges
LMESEC 0°C 0 +70°C
Siorige Tampershare Rangs —85'C o + 1600
Soltaring Infoerealion
POAP Pacioge
Bolfering (10 Seoondy) W0
Emad Oulirn
(SOIC and Y330P)
Vapor Phase {80 Seconda} 215°C
Indrared {18 Secorcis) 2x¢

{1} Abuchie Maximum Rafigs Inciosie tmits binsond which damags 1o tha devico ooour. Oparamnyg Ratings indcals condtors lor
mnmhmummmnmwMMEmummmmwmm
sptcficalion undar pariicular ket condfions which snsures apadiic parommancs Greils, This sswumos Tal T devics & wihin the
memthmMMMhmm.uwmuamm

{n Iwwm..mwnmuﬂmsmwmmmmm

{3} Faor opamiing & sleveied nmparahures iha dmics munt bo derstod abovwe 25°C basad cn & +150°C miaimuam undicd empsrature and
amilulmndlmmwtlrmmm;ﬁmlw junciion in amblant.

{#) Refar io RETS555X drasfing of miltary and LLSSAS veriors for
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2= 25°C, Vea 3 +5V 10 #15V, nloes ctherwise speciliod)
Livnits
Parimater Tl Conarions LMB3SC Unita
Min Typ Max
| Bupely Voregs 45 18 v
Surply Cuent Vo= 6V, R o= 3 ]
Yeg 2 1, 10 1 mA
(Low Enati)
Timiry Encr, Monastable
Inital Accurncy 1 »
Dot uih Tompwrshas HﬂAlikhlm =0 PTG
Ca.ipr, 0
Accuracy orot Tamporaium 15 %
Drill with Supchy o1 E
Timig Enws, Aslabis
Inlial Acenracy 225 %*
OVl with Tempacadsa Ln...n.uthim 120 pemiC
€2 0.1yF, ©
ACouracy orval Tamporsham o %
Drfl wh Supply 030 L
Threahedd Velage 0687 2 Vg
Trgger Volage Yon = 18/ ] v
V§=W .57 v
rigger Curerd 0s | os A
Rasot Veliage 04 03 1 v
Rarsat Currord o1 &4 mi
Tivmhold Curant [ Q.1 azs PA
Centrel Yotags Laval Yeo = A5 9 10 1% v
Ve 1 BY 28 Ax 4
P 7 Leakago Ouapt High 1 100 [
P T at
Oupat Loy Vee = 18, Ip = 15mA 180 oy
Ouput Lovw Yoo 2 4.9/, 1, 7 4.8mA 0 200 oV
Output Voiiage teop o) Voo 7 VB¥
Sasor 3 0, 8] 3 v
Dmox @ B, o4 o v
lgpex @ 100mA 2 25 ¥
Lppgq & 200mA 25 v
Veg = 8
Lnoay 2 BB v
lpgac @ EMA o 035 v
{1} Al volages a d with Spoct b0 ha grourd mhumn
{7} Abschis b Ralirgs i it b o 10 e Givice . Operating confuons lor
mnmumnmmwmmawmmmmumm
spacificelions nndaf partinulie et condiions e Soacfic perinmancs Evits. This sccumas ol B dvios 5 within ha
mwmnmmumn-mm-mm 0 pypical yalus I3 8 good Inclcalon
(4] &mmmmmwimmuvﬂn-m
(4] Tosiedal o o 5V and Vo m 1
Tros will dilorming W0 mxoevim vilos of ¢ Ry lor 15V oparsfion. The masimue 1ol (7, ¢ Ry) b5 2000

b faiaccary povidng T padiage (Rapaiin mting wil Aol be smosded,
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APPLICATIONS INFORMATION

MONOSTABLE OPERATION

in this mode of bperalion, the bmer Auncions as 3 one-shol (FgUre 12). The extemal capaditor 15 kriyazy hed
ascharged by a transisior Inside the bmer. Upon application of a negatve Mgges pusse of Jess than 173 Vi, 1o
Pn 2, the Gip-nop ks set which both releaces the shofl crcult 30r0ss I capadior and drives he autput high.
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Figure 12. Monoslable

Voo & 5Y Tép Taack: bngat Syilily,

TWE &0 104y,  Micithe Trace Outpd S0/

R, = 9.1k} Batem Trace: Caphtiicr Yolage A0S,
€ =a00%F

Figure 13. Monostable YWaveforms

Ouring the Bming cycie when the cutput 16 high, the further applicalion of 3 puBse wil not eftect e aroof
mam%guhmsmmwumumwpmmm«m nterval. However (he clrout

N be resel ounrg Mis Bme by the appilcation of a negative puies 10 he resel femmnal (pin 4). The output wii

Men remah in he ow slabe UNH 3 VIQJEr puise I8 203in appiied.

¥ihen e reset unction B not n Use, Il 15 recammendad thal I be connected 10 V. 1o aveid any possoaty of

false ooy,

Figure 14 I8 2 nomograph for easy detlermination of R, C values for varous Ime delays.

HOTE
In menostabie operation, the trigger should be ditven high before the end of tming cycte,

Copyrght © XD0-200), Tesme rwinrrarts woorporabed Subedl Occurmetaiion Feocback 7
Protut Folder Urks LSS
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Fgure 14. Time Delay

ASTABLE OPERATION
Hmm&kwugﬂmammmlsu)hszm&mededjlwﬂumﬁmamﬁl:emnasa
mUBMLRAKY. The & 3 Capachor hough R + Ra and discharges throlgh Re. Thus Cycee
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Figure 15. Aslsble

hmmdeofopemmmupmwmdmwmInvmammv.ﬁt::lnh

tiggered mode, the charge and dscharge Bmes, and Merefore Ihe fraquency are Independent Supply
yollage.
Figere 16 shovwl the wavesorms genevated I this mode of operation.
REN )
R By B
AN TN A7
Y « 5Y Top Tawa: Oulpad SO
» XpwON.  Bollom Trace: Capacior Yolage O,
n‘ilm
Ras ¥
C o 00WF

Figure 1€. Astabls Waveforma

] Sutend Documar sEon Faiech Capyrgh © 202013, T bururarts ots porsied
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