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) ABSTRACT
THIS THESIS ARE PRESENTED ABOUT BUTILDING AUTOMATION
SYSTEM  (BAS), AUTOMATIC BUILDING. THIS PROJECT ID AIR
CONDITION CONTROL SYSTEM IN BUILDING THAT CAN CONTROL AND

READ TEMPERATURE VALUES OF ANY ROOMS BY CENTRAL COMPUTER.

A s

DATA  WILLz BE~SENT THROUGH AC LINE TO THE TERMINAL CONTAINED
WITH SENSORS WHICH CAN RECEIVE DATA AND TRANSFORMED

TEMPLRATURE VALUE INTO DIGITAL VALUE BY A/D CONVERTER THEN

s -

SENT BACK TO CENTRXL;CGMPUTER.
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PROGRAM BAS1;

USES CRT,DOS;

TYPE LINE = ARRAY(1.
VAR ROOM,V,J,I,VL,P :
OUT_A : INTEGER;
OUT_B : INTEGER;
PORT_A : LINE;
PORT_B : LINE;
VALUE, TEMP : INTEGER;
T : ARRAY[L1..8] OF INTEGER;
CH,CHO : CHAR3

PROCEDURE MENU;
BEGIN
CLRSCR3;
GOTOXY (1,5
WRITELN('P
READ (ROOM)

END;,

PROCEDURE DECO

VAR N, POWER

TRINARY
BEGIN

OUT_A := 0

OUT_B ::= O

CLRSCR;

s

LEASE SELECT NUMBER OF

-
b

DE;

¢ INTEGER;

.51 OF INTEGER;

INTEGER;

ROOM THAT YOU WANT

: ARRAY[1..51 OF INTEGER;

TO




FOR N:= 1 TO 5 DO
BEGIN
TRINARYIN]:=ROOM MOD 2;
ROOM:=ROOM DIV 33
IF TRINARYIN1=1
THEN PORT_ALN]:=
ELSE PORT_ALNJ1:=03
IF TRINARYLN]=2
THEN PORT_BLNJ:=
ELSE PORT_BINJ]:=03;
CASE N OF

POWER: =13

—
(X

2 : POWER:=2;

w
e

POWER:=43;

POWER:=163

[9)]
.

EXD;

OUT_A := OUT_A + (PORT_ALN] % POWER);

OUT_B := OUT_B + (PORT_BLN] % POWER);
END;

END;

PROQEDURE PROCESS;
VAR VT;J : INTEGER;
BEGIN
PORTL$3011:= OUT_B + 128;

PORTL[$3001:= OUT_A;



DELAY (500);
PORT[$3013:= 0;
PORTL$300]:= 03
PORTL$303J:=8813
FOR J:=1 TO 200 DO

VT := PORTL$30317;

IF VT = 0 THEN VALUE :=

ELSE

END;

PROCEDURE DECODE_T3
BEGIN
FOR I:=1 TO 8 DO
BEGIN
TLIJ:=VALUE MOD 2
VALUE := VALUE DIV 2;
IF TLIJ = 0 THEN TL11]
ELSE TLI] == 03
END;

END;

PROCEDURE ENCODE_T3;
VAR SQUARE : INTEGER;
BEGIN

TEMP := 0O;

FOR I:= 5 TO 8 DO

BEGIN

PORTLC$302]



CASE I OF

S5 ¢ SQUARE := 1;

6 : SQUARE := 2;

7 : SQUARE := 4;

8 : SQUARE := 83
END;

TEMP := TEMP + (TLI] ¥ SQUARE);:

BEGIN {MAIN};

CLRSCR;

PORTC$3031:=$89;

PORTLC$3011:=0;

MENU;

DECODEs

REPEAT
PORTL$2013:= OUT_B + 1283
PORT[C$300]:= OUT_A:;
DELAY (500) ;
PORTL$3011:= 03
PORTL$3001:= O3
PORTL$3031:=$813;
VT:=1{§
FOR J:=1 TO 100 DO

BEGIN

DELAY(10) 3



V = PORTL$3023;
IF V = 0 THEN VT:=0 ELSE VT:=VT;
END;
IF VT = 0 THEN
BEGIN
PORTL$3031:=%89;
VALUE := PORTL$3021;
DECODE_T3 -
ENCODE_T3
GOTOXY(20,5) 3
CLREOL3
WRITE(’NOW THIS ROOM HAS TEMPERATURE
DELAY(2000);
END
ELSE
BEGIN
GOTOXY(20,5) 3
WRITELN(’SOMETHING WRONG’);
DELAY(2000)
END;
UNTIL KEYPRESSED;:
END.
END;

END.

’ ,TEMP+16);
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General Description

The LM135 senes are precisidn, easily-calibrated, integrat.
64 circun temperature sensors Operating as a 2-letminal
teher, the LM13S has & breakdown voilas dirsctly propor
tonal 10 sbsolute temperature at + 10 mV/*K. With less
than 111 dynamic impedance the device cperates over a
current range of 400 uA to § mA with virtually no changs in
pertormante. When calibtaied al 25°C the LM135 has typ:-
cally lass than 1°C error over a 100°C temperature range.
Uniike other sensors the LM135 has a linear output.
Applicatons for the LM135 inclu2e almost any type of tem-
péralure sensing over a ~55'C 10 +150°C temperature
range. The low impedance and linear output make interfac-
ng 10 readout or control circuitry aspecially easy.

LM135/LM235/LM335, LM135A/LM235A/LM335A
Precision Temperature Sensors

The LM135 operates over & —55°C to + 160°C temperature
range while the LM235 operates over 8 ~40°C lo + 126°C
temperature range. The LM335 operates from «40'C 1o
+100°C. The LM135/LIM235/LM335 are svailable pack-
aged in hermetic TO-46 transistor packages while the
LM335 is also available in piastic TO-82 packages.

Features

@ Directly calibrated in *Kelvin

8 1°C initial accuracy available

& Operaies from 400 uA to 5 mA

® Less thar 10} dynamic impedance
8 Easily calibrated

8 Wide opetaling temperature range
8 200°C overrange

B Low cost

Schematic Diagram

AAA— ADIVITHINT

3
p A0
gun

Connection Diagrams

TO-92
Plastic Package

80TTO® vite

Order Number LM3352 or LM335A2
See NS Package Number Z03A

TL/H/5608-1

TO-46
Metal Can Package*

SETTRN iiw

TU/H/5808 -8
*Case 13 CONNICINg to Negetive pin
Order Number LM 135H, LM235H,
LM3S5H, LM135AH, LM236AH or LM33SAH
Soe NS Package Number HO3H




Absolute Maximum Ratings

i Military/Aerospace specified devices are required, Specitied Operating Temp. Range

Intermittent L4

LM135/LM235/LM335, LM135A/LM235A/LM335A

contact the Nationai Semlconductor Sales Office/
Distributors for avaliability and specifications. Continuous (Note 2)
(Nots 4) LM135 LM135A -55'Ctlo +150°C  150°Cto )
Reverse Current 15 mA LM235, LM235A —~40°Cto +125°C  125°Cto 15(:(:‘5,
Forward Current 10 mA LM335, LM335A —40"Cto +100'C  100°C1to 125;;;; ‘ |
Storage Temperature L°,:g1;;";‘:c(f:‘::.°m°' 10 secands) ;
TO-46 Package -60°Cto +180°C T0-46 Packags: 300C
TO-82 Package -60°C1o + 150°C ' ;
!
Temperature ACCUracy Lm13s/LmM23s, LM135A/LM235A (Note 1)
Parsmeler Conditions LM135A/LM235A LM135/LM238
Min Typ | Max Min Typ Max
Operating Output Voltage Tc = 25C. I = 1mA 2.97 2.98 2.99 2.5 2.98 3.01 v
Uncalibrated Temperatwe Error | Te = 25°C, 1 = 1 mA 0.5 1 1 3 'c
Uncalbrated Temperatute Error | Tyun & T € Tuax. [ = 1 mA 1.3 2.7 2 ) ‘'c
Temperature Error with 25°C Tmin S Te S Tmax. lp = 1 mA 0.3 1 0.5 1.5 *C
Caubration
Calinrated Error at Extended Tc = Tiax (Intermittent) F] 2 ‘¢
Temperatures
Non-Lineanty ln = 1mA 0.3 05 0.3 1 Y
Temperature ACCuracy Lmass, LMassa (Note 1) .
Parameter Condilions LMJMA' Ll Uniis
Min Typ  Max | Min | Typ | Max
Coerating Output Voliage Tec = 25C.lg = 1mA 2.85 298 | 3.01 2982 | 2988 | 3.04 v
Uncalbrated Temperature Ettor | Te = 25'C.1g = 1 mA 1 3 2 6 °C
Uncalibratea Temperatute Erfor | Tyun € Te € Tyax, In = 1 mA 2 5 4 ] °c
Temperature Error with 25°C Tmin S T S Tuax In = 1 MA 0.5 1 1 2 ‘C
Calibration '
Calibratea Error at Exiended Tc = Tiax (Intermitient) 2 2 ‘c
Temperatures
Non-Linearity ln = 1mA 0.3 15 0.3 1.5 C:
Electrical Characteristics mote 1)
LM135/LM235 LM335 -
Parameter Conditions LM135A/LM236A LM335A Units,
Min Typ Max | Min Typ Max
Operaung Output Voltage 400 sASIgS5MA 2.5 10 3 14 mv
Cnange with Current At Constant Temperature
Dynamic Impedance ln=1mA 0.5 0.6 n
Output Voltage Temperature +10 +10 mvrC,
Costficient st
Time Constant Still A 80 80 806 .,
100 f1/Min At 10 10 sec 1}
Stirred Oil 1 1 | ol
Time Stability Tc=125'C 0.2 0.2 *C/ie =
Note 1: Accuracy measurements e7e made In & web-5U1ed of bath For othr conditions, seil heatng mus! be Conmdered. B J\f
Note 2: Continuous ot thess 10r 10 000 hours for H packags and 5,000 hours o 2 age may e Y Of the Geviel = -
MNote 3: Tnerma! Raswiance 1002 7046 : P’*’a
4,4 (Junction (o ambient) 202°C/w 400°CIW Lol
#,c (luncbon 1 cass) 170°CIW N°A 5

Mote 4. Reter 1o AETS135H tor miltary specttications




Typical Performance Characteristics
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LM135/LM235/LM335, LM135A/LM235A/LM335A
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Application Hints

CALIBRATING THE LM135

Incluged on the LM135 chip is an easy method of calibrating
the device for higher accuracies. A pot connected across
the LM135 with the arm tied to the adjustment terminal al-
lows a 1-point calibration of the sensor that cortects lor
insccuracy ovar the Uil temperatute range.

This single point calibration works because the output of the
LM135 is proportional 10 ebsolute lemperature with the ex-
trapolated output of sensor going to OV output at 0°K
(- 273. 15°C). Errors in output vollage versus lemperalure
are only slope (or scale factor) errors 50 a slope calibration
al oné temperature corrects at all tempaeratures.

The output of the device (calibrated or uncalibrated) can be
expressed as:

T
Vourr = Voury, > T

where T 1s the unknown temperature and T, 15 & reference
lemperature, both expressed in degrees Kelvin. By calibrai-
ing the output 1o read correctly i one temperature the oul-
put at all tamperatures 18 coriect. Nominally the output is
calibrated at 10 mV/°K.

Typical Applications

x"\ t—-"
To inswre good sensing accuracy several pracautlom
be taken. Like any tempsrature sensing device, self 1
can reduce accuracy. The LM135 should be operated at ;‘l
lowest current suitable for the application. Sufficient
of course, mus! be svailable to drive both the sensorang..
the callbration pot et the maximum opelating lomp.” 1
as well 88 any external loads.
It the sensor is used In an ambient where the thermal r*.
ance is constant, self heating errors can be calibrated.out, **
This is possible if the device is run with a tamperature stable
current. Heating will than be proportional 10 zener vokags ¢
and theretore temparature. This makes the self heating er-. -
ror proportiohal 10 absolute temperature the Samo as sCale «
facior eriors.

WATERPROOFING SENSORS

Meltable inner core heat shrinkabie tubing such as manw-
factured by Raychem can be used to make low-Cost wates.
proot sensors. The LM335 is inserted inlo the tubing about
4* from the end and the tubing heated above the malling
point of the core. The unfilled 4" end meits and provides a
seal over the device.

Basic Temperature Sensor Calibrated Ssnsor Wide Operating Supply
v vt Ve
bv-48v
A1 Al
LMIM §
?: rﬂl [— QUTPUY 10 ViR
<
>
(T 1Y TR ‘: " V- ib p
ouTPUT
= Hav’ K
TL/H/4E08-2 - ’fm’“
TLIH/5698-9 f
*Calibrate for 2.682V a1 25°C =
TL/H/Sa00-10
Minimum Temperature Sensing Average Temperaturs Sensing Remote Temperature Senaing » ~ °
133 139 .
ploe 08"
o ] :A. ..:
“ ST
oo
suTAI}
Tuin Tavg (M av/ %) .
wav/a Ve < s
LM tai3s WAL LM3s TRy 1: 11} .
> o
e 1 LM L——- ~—:L !
e e
TL/N/6808-4 L TUN 68810 -
Wire iengih 101 1°C oot aus 10 wire drop o
= In=1mA I = 0.5@mA%}

. AWG FEEY

TL/H/3008-18 14 4000
16 2500

18 1600

20 1000

22 625

24 400




ADCO0801/ADC0802/ADC0803/ADC0804/ADC0805

National
Sefmiconductor

Corporation

ADC0801, ADC0802, ADC0803, ADC0804,
ADCO0805 8-Bit uP Compatible A/D Converters

General Description

The ADCO08B01, ADC0802, ADCO803, ADC0804 and
ADCDB0S are CMOS 8-bit successive approximation A/D
converters that use a ditferental potenbometnc ladder—
similar 10 the 256R producta. These converiers are de-
signed to aliow operation with the NSC800 and INSB080A
derivative control bus with TRI-STATE® output iaiches di-
rectly driving the data bus. These A/Ds eppaear like memory
locations or 170 ports 10 the mucroprocessor and no inter-
facing logic is needed. .

Differentisl analog voitage inputs aliow increasing the com-
mon-mode rejection and oftsetting the analog 2ero input
voltage veiue. n addibon, the voitage reference input can
be adjusted to allow encoding any smailer analog voltage
span to the full 8 bits of resdiuton.

Features
B Compatbie with 8080 uP derivatives—no interfacing

& Difterential analog voitage inputs

& Logic inputs and outpuls meet both MOS and TTL volt-
age level specifications

8 Works with 2.5V (LM336) voltage reference

8 On-chip clock generator

® OV to 5V analog input voitage range with single 5V
supply

| No zeto adjust required

® 0.3° standard width 20-pin DIP package

# 20-pin molded chip carrier or small outline package

® Operales ratometrically or with 5 Vpc, 2.5 Vpc. or ana-
log span adjusted voltage reference

Key Specifications
@8 Resolution 8 bits
& Total eor '+, LSB, %, LSBand 21 LSB

fogic needed - access tme - 135 ns 8 Conversion ime 100 us
@ Easy interface to all rmictoprocessors, or operates
“stand alone”
Typical Applications {
"
M _ L j
oo e £ "t <
n +
— ol T
< T
12 > ABAL
andtanh <:> E . " :: A Ve : vy [ 173 voutact hante
LB 9 Yal-l
* :: L] sencfd L-——l
(D] [ a8 a0 ]__ ——
[T Vatr »—o‘a:'-nu =
a . " I 3{1] r"}
W TLIHISE1-1"
8080 Intertace Error Specification (Inciudes Full-Scale,
Zero Error, and Non-Linearity)
Eam—— . Full-
Part Scale VRer/2= 2.500 Vpe | Vagr/2 = No Connection
o f—eepy Number Ad (No Adjustments) (No Adjustments)
nscom, jusied
E I " ADC0801 | 2,158
n o4t 4T3 ADC0802 11,158
<E ADCOBO03 | ¢ 14 L6B
[ 11
ADC0O804 1 1LSB
ADC0808 t1L88
TL/H/88T1-30
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Absolute Maximum Ratings (voes 18 2)

it Military/Asrospace specified devices are required,
contact the Natlonal Semiconductor Sales Otfice/
Distributors for avaliability and specifications.

Supply Voitage (Vo) (Note 3) 6.5v
voltage
Logic Control Inputs ~0.3Vio + 18V
At Other Input and Outputs =0.3Vto (Vg + 0.3V)
Lead Temp. (Soldsring, 10 seconds)
Dual-In-Line Package (plastic) 260°C
Dual-In-Line Package (ceramic) 300°C
Surtace Mount Package
Vapor Phase (60 seconds) 215°C
Infrared (15 seconds) 220°C

Electrical Characteristics

Storage Temperature Range -65'Cto +150°C

Package Dissipation at T = 25°C 875 mw

ESD Susceptibility (Note 10) 800V

Operating Ratings (owes 14 2)

Temperature Rango TuiNS Ta s Tmax
ADC0801/02LJ -55'CETas +125°C
ADC0801/02/03/04LCJ ~-40°CsTas +85°C
ADC0801/02/03/05LCN ~40°C<Tos +85C
ADCOBOALCN 0°'C<TAL +70°C
ADC0802/03/04L.CV 0*CsTpos+70°C
ADC0802/03/04LCWM 0°C<Tas+70°C

Range of Vco 4.5 Vpc106.3 Vpg

The foliowing specifications apply tor Vog =5 Vpe, Timins Ta < Tiuax &nd fgx = 640 kHz unless otherwise specified.

Parameter Conditions Min Typ Max Unlits
ADC0801: Total Adjusted Emor (Note 8) with Full-Scals Adj. 1, LSB
(See Section 2.5.2) 4
ADC0802' Total Unadjusted Error (Note 8) Vagr/2+2 500 Vpe z % LSB
ADCO0803: Total Adjusted Error (Note 8) With Full-Scale Ad]. 49 LSB
(See Section 2.5.2) N
ADCO0804: Total Unadjusted Error (Nots 8) VR_E,F’2 = 2.500 Vpe 19 LSB
ADCO805: Total Unadjusted Error (Nole 8) vn_gglz-No Connection 1 LSB
Vagg/2 Input Resistance (Pin 8) ADC0801/02/03/05 25 8.0 kfl
ADC0B04 (Note 8) 0.75 1.1 L1
Anaiog Input Voltage Range (Note &) V(+) or V(=) Gnd-0.05 Veo+0.05 Voe
oC Common-Mode Ermror Over Analog Input Voltage E 37 % LSB
Range
Power Supply Sensitvity Vee= 5 Vpe 1 10% Over Y % LS8
Allowed Vin(+) lh_d Vin(—=)
Voltage Range (Note 4)
AC Electrical Characteristics
The following specifications apply for Voo =5 Vpc and Ta = 25°C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Te Conversion Time oLk = 640 kHz (Note 6) 103 114 us
Tc Conversion Time (Note 5, 6) 66 73 1/1eLk
fcuk Clock Frequency - Vec= 5V, (Note §) 100 640 1460 kM2
Clock Duty Cycle (Note 5) 40 60 %
CR Conversion Rate in Free-Running TNTR tied to WH with 8770 9708 conv/s
— Mode C8= 0 Vpg, toyi ™ 640 kHz
W (WRIL Width of WH Input (Start Pulse Width) T8 =0 Vpc (Note 7) 100 ns
ace Access Time (Dalgy from Falling Cy = 100 pF 135 200 na
— Edge of RD 1o Output Data Valid)
U, LR TRI-STATE Control {Detay Ci =10 pF, R = 10k 125 200 ns
trom Rising Edge ot RD to (See TRI-STATE Test
Hi-Z State) Circuits)
twi tR) Delay from Falling Edge 300 450 ns
oiWﬂorR'D(o Reset of INTR
Cin Input Capacitance of Logic 5 75 pF
Control Inputs
Cour TRLSTATE Output [ 15 oF
Capacitance (Data Buffers)
CONTROL INPUTS [Note: CLX IN {Pin 4) is the input of a Schmitt trigger circuit and is therefote specified separsisly]
Vin (1) Logical 1" Input Voitage Voo =5.25 Voe 20 15 Vpe
(Except Pin 4 CLK IN)

$0800QV/r08000V/£08000Y/C08020V/10800QY




AC Electrical Characteristics (continued) ;i

ADCO0801/ADC0802/ADC0803/ADCOS4/ADC0805

he following specifications apply for Vec = 5Vpc and Tyn £ Ta < Tyax, uniess otherwise spacified. R
symbol | Parameter | Conditions [ Wi [ 1yp | Max | unaeri
GONTROL INPUTS [Nule: CLK IN (Pin ) e input of & B b IQQer Gircut and m thuratore speGined swparsislyl oy
Vin (0) Logical “0" input Voltage Voc=4.18 Vpe 0.6 Vod'™
(Except Pin 4 CLK IN) N
In (1) Logical “1" Input Current Vin=5 Vpg 0.005 1 1A
(Al Inputs)
Iin (0) Logical “0" Input Current Vin=0Vpe -1 -0.005 »Ape
(All Inputs)
CLOCK {N AND CLOCK R
Vi+ GLK IN (Pin 4) Positive Going 2.7 3.1 35 VIE’E
Threshold Voitage
V- CLK IN (Pin 4) Negative 1.5 1.8 2.1 Vpe -
Going Threshold Voltage
VH CLK IN (Pin 4) Hysteresis 06 1.3 2.0 Voe
(Vi+)-(v1-) -
Vour (0) Logical 0" CLK R Output o= 360 uA 0.4 Voc-
Voltage Vec=4.75 Vpe
Vout (1) Logical *“1" CLK R Output Ig*™ —360 uA 24 Voo
Voltage Vec=4.75 Vpe
DATA OUTPUTS AND INTR )
Vout (0) Logical “0" Output Voltage
Data Outputs loyt = 1.6 MA, Vo= 4.75 Vpe 04 Voc .
INTR Output lout= 1.0 MA, Voo = 4.75 Vpe 0.4 Voe
Vout (1) Logicai “1” Output Vohage lo= — 360 pA, Voo =4.75Vpe 2.4 Voc
Vout (1) Logical 1" Output Voltage lo= —10 pA, Voo =4.75 Vpg 4.5 Voc
lout TRI-STATE Disabled Output VouT=0 Vpe -3 BADG _
Leakage (All Data Butters) vom =5Vpe 3 H#ADC
ISOURCE Vour Short to Gnd, T = 25'C 45 6 mAoc
ISINK Vout Short to Veg, Ta=25C 9.0 16 mApc
POWER SUPPLY =
e Supply Current (Incudes 1oLk = 640 KMz, T
Ladder Curent) VREF/2=NC, To=25'C .
and TS =sv — -“%f
ADCDB01/02/03/04L.CJ/05 1.1 1.8 mA 3-*
ADCOB04LCN/LCV/LCWM 1.9 25 mA™
Note 1: Absokute Maxim: Rnnm“ MmboyondmwbmmmymADCnmkcmlmmcomimmop«m:
the dewos beyond it specified op uﬁ”
Mtnmuomnmﬁmmdwcndm thacwise specified. The separaih A Gnd pomit should always be wwed 10 the D Gnd, o]
Note & A rener diode exsts, ntamally, #om Voe 10 Gnd and has & typcal breakdown voltage of 7 Vpg.
Note & For Vyy(= ]2 Vinl ) he digital output code wilt bs 0000 D000, Twd on-Gtiy diades 878 1ed 10 slich analog input (ses bIOCk digram) whuch will fonverd; ,é
Whmmwmmmmmummccovummmvccm Be caretul, dunng testing a\ low Vg ievels (4.5,
83 tugh level analog puts (5V) can Cause thes MPUl A0 10 CoNdh peciady i o4 wuunmmmmm-mmmm"ﬁ

6peC shows 50 mV lorward bias of eher dode TMmummnlulomnumdoavmmm.-udnwwwwmolmwmv mon.i‘p‘
coce wil be correct To actweve an abeokns 0 Ve 1o § Ve inpui voitage range will thersfors fequire & minumum supply volags of 4.850 Vg over
variatons, mital toletance ang ioedng.

Mot & Acturacy s QUaraniesd at icun = 840 kHz. At ighat ciock frece can deg Fammmmmmmm
on-w-ow.-nmmmmnwuumewb-mmu-mmmznm A

Mote & With an ssynChrONOUs SR puise, wnlmmmemmmmmmmmmwmm
start request is rmematly iatched, 806 Fgure 2 and saction 2.0.

Nate 7: The TS ingut is assumed (o brack et the WR strooe input ana theretors imeng i depencient on the Wt pulss widti. An arbitrartly wide putse width wil ’
9 CONverier in 4 redet MOOS and Ihe ST Ot CONversion b INMBAISG Dy the low 10 high ianmtion of the WR puise (ses snung duagrams).

Nots & Norw of Swee A/Da requares o 2ero adust (see saction 2.8.1). To ObLaIN 2660 COGe &l Othe: ANAIY INEUE VOILAGER 564 saction 2.5 and Figure 5.

Biots & The Vg /2 pin s the center pou 0f & wo TEMEL0N IMON CONNECISd HOM Vi to ground Each ression i 2.28, exdeps 1of the ADCOB04LCY whers
romskx 5 180 Tole) lnd0er Nl reeetancs B the sum of the two equal resstors

Nowm 1& Fuman body model, 100 pF cuchaged tvough & 1.5 k() resstor,
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' Typlcal Performance Characteristics
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ADCO0801/ADC0802/ADC0803/ADC0804/ADCO805

TRI-STATE Test Circuits and Waveforms
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National
~Semiconductor .

LF351 Wide Bandwidth JFET
Input Operational Amplifier

General Description

The LF351 is a low cost high speed JFET input opera:
tional amplifier with an internally trimmed input offset
voltage (BI-FET U™ tachnology). The device requires a
low supply current and yet maintains a large gain band-
width product and a fast slew rate. In addition, well
malched high voltage JFET input devices providé very
low Input bias and offset currents. The LF351 i$ pin
compatible with the standard LM741 and uses the sama
offset voltage adjustment circultry. This feature allows
-designers to immediately upgrade the overall pertor-
mance of existing LM741 designs.

The LF351 may be used in applications such as high
speed integrators, 1ast D/A converters, sample-and-hold
clicults and many other circults requliring low input
ofisel voltage, low input bias current, high input imped-
ance, high slew rate and wide bandwidih. The device
has low noise and offset voitage drift, but tor appiica-

Operational Amplifiers/Buffers

81-#E% (1™ Technology

tions where these requirements are critical, the LF358 is
recommended. If maximum supply current is important,
however, the LF351 s the better choice.

Features

& internally trimmea oftset voltage 10mv
& Low inpul bias current S50pA
# Low input noise voltage 16nVIVH2
® Low input noise current 0.01 pANH2
o Wide gain bandwidth 4MH2
B High siewrate 13Vius
& Low supply cutrent 1.8mA
& High input impedance 10120
8 Low tolal harmonic distortion Ay = 10, <0.02%

RL = 10k, Vg = 20 Vp-p, BW = 20 H2-20kH2
8 Low 1/t noise corner 50 Hz
® Fast settling time t0 0.01% 2us

Typical Connection

Simplified Schematic

Ve O

Ve

INTEANALLY
INTERNALLY TRIMMED
TRIMMED
Vi & @ o

Connection Diagrams (Top Views)

Metal Can Package

MON-INVERTING SALANCE
[L1gTH

v
Note Pin 4 connected 10 cane.

Order Number LF351H
See NS Package H08C

Duul-In-Line Package

1
SALANGL et W/ LI
?
Nt el A
o —-’-: E L-&—- outrut |
. y
v — e BALARCE
\
100 viEw

Order Number LF351N
See NS Package NOBA
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LF351

\

Absolute Maximum Ratings !

Supply Voltage . x18V

Power Dissipation (Note 1) 500mwW =
Operating Temperature Range 0*Cto +70°C %
TMAX) 115°C £
Ditterential Input Voltage 230V F
Input Voltage Range (Note 2) + 15V I
Qutput Short Circuit Duration Continuous “bf;
Storage Temperature Range -65°Cto +150°C EA
Lead Temperature (Soldering. 10 seconds) 300°C %

>

DC Electrical Characteristics ote 3 N i
o
LF351
SYMBOL PARAM?TER CONDITIONS MIN e MAX
Vos input Otfset Voltage Rg=10kQ, T4 =25°C 5 10
Over Temperature 13
Vo g/aT Average TC of inpu! Otfset Rg = 10kQ 10
Voltage
los inpul Otfset Current Tj=25°C, (Notes 3, 4) 25 100
T, < 70°C 4
I input Bias Current T = 25°C. (Notes 3. 4} 50 200
Tl < 70°C 8
AIN Input Resistance T,=25°C 1012
Avot Large Signal Voltage Gain Vg= =15V, T =25'C 25 100
Vo= =10V, R = 2kQ
Over Temperature 15
Vo Output Voltage Swing Vg = 215V, Ry = 10kQ 212 213.5
vem Input Common-Mode Voltage Vg= 15V =11 +15
Range -12
CMRR Common-Mode Rejection Ralio Rg € 10kQ 70 100
PSRR " Supply Voltage Rejection Ratio (Note 5) 70 100
Is Supply Current 1.8 3.4
AC Electrical Characteristics iote 3 . T
LF351 w{
SYMBOL PARAMETER CONDITIONS MIN v MAX UNITS ’
SA Slew Rate Vg= 215V, Ta=25C 13 Vs ¥
o~
GBwW Gain Bandwidth Product Vgz 215V. Tp=25'C 4 MHz ';if’
en Equivalent Input Noise Vollage Ta=25°C. Rg = 1000, 16 nVVHz 3
= 1000Hz ¥
n Equivalent Input Noise Curtent T, = 25°C. { = 1000 Kz 001 pAVHE %

Nots 11 Foroperaning al elevaled lem
01 45°C/W junction 10 case. b
Note 2. Unless oinerwise specilied the absolute meximurm negative Input voltage is equal 10 the negative powsr supply voltage.

Note 3: These specilications apply for Vg= 215V and 0°C< To € +70°C Vpg Ig and igg are measured al vem s 0.

Note 4: The input bias curtents are |unction leakage curtents which approsimately double tor every 10°C increase in the junction demr
parsiure, T, Due 10 the hmited production (est.{ime. the Input Dias Currents measured ale cotrelaled to Junclion tempeiature. In
Oparalion the |unclON 19MPEIAtue 11388 BDOVE the AMDIEN! 18Mperalute 45 & (850l of IN16INAI power 0iSsICation Pp. T a Ta + B)A o
whete 6, is the thermal resistance trom junciion 10 amtnent Use of & hea! sinn is tecommended if input Dids curtent s 10 bs kept 1o,
minimumh

Note 8. Bupply vollage
with common praclica.

pefatute the device must be derated Dased Oh a Ihermal resistance of 150 C/W junction to l"“'

1R10CHION 18110 IS MaasuIec o1 both supply magniuoes INCIBAsING Ot decredsing simultanecusly in acc
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LF351

Typical Performance Characteristics iconinued)
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Pulse Response

Smalt Signal Inverting

—

QUTPUT VOLYAGE SWING (S0 mV/DIV}

TIME (0.2 .:4/01V)

Large Signal Inverting

(a8

TIME (2 us/DIV)

OUTPUT VOLTAGFE SWING {SV/DIV)

Small Signal Non-Inverting

DUTPUT VO TAGE SWING {50 mV/DIV)

TIME (0.2 .:5/DIV)

Latge Signal Non-Inverting

OUTPUT VOLTAGE SWING (SV/DHV)

TIME (2 .a'DIV)

Current Limit {R) = 10002)

OUTPUT VOLTAGF SWIBE GSV/DIV)

TIME (6 ./D1V)

Application Hints

The LF351 is an op amp with an internally tmmed
input oftset voliage and JFETinput devices (BI-FET 11TV}
These JFETs have large reverse breakdown voltages from
Qate to source and diain ehminating the need for clamps
scross the inputs, Thereford, targe ditferential input
voltages can easity be accommodated without & large
increase in input curtent The manimum differentiat
nput voltage 1 independent of the supply voliages
However, neither of the ihput voliages should be

alfowed 10 exceed the negative supply as this will cause
large currents 10 tlow which can result in 3 destroyed
unit

Exceeding the negative common.mode limit on e.tha
nput will cause 3 reversal of the phase to the output
and force the amplfier output 10 the cotresponding
high o1 low state Exceeting the negative common-mode
Limit on both inputs will {oree the samphifier output 10 8
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MC145026
MC145027
MC145028
MC145029

Advance Information

MC145026 ENCODER,
MC145027/MC145028/MC 145029 DECODERS

The MC145026 will encoge nine bis of information ang senally
1arsmut s informanon upon recept of a transma enabte, TE, (actve
low) signa  Nine wnputs may be encodea with ttinaty data (0, 1, opan)
alowing 39 (16,6831 aifferent codes

Thige decoaers are presenily avadable, all use the same 11ansmiligr
- 1ne MC145026 The decooers receive the 9-bit word and nterpret
sommie of the biis as adoress codes and some as da1a The MC145027 in-
terprets the firsy five t1ansmitted bus as address and the iast four bits as
cata The MC 145029 interprets tre (st four transminiea bits a8 address
anc the last tve bits as data The MC145028 trests 8!l rune bis as agd-
orass I no errors are recevea, the MC 145027 ouiputs lour dots bis,
ano the MC 145029 outputs live dats bis, when ihe tiansmitter senas
adgress codes that maich that of the receiver A valid transmussion out-
put will go fugh on the decoders when they récognize an aadiess thal
mathes that of the decader Othe: teCeivers can be produced with ail-
1616rt 80d:683. db1d 181108
® May be Aadrassed in eithet Binary ot Trinary
Turndty Aogressing Meam.ces Numbiet of Coaes
Interfazes witn RF, Utrasonic, or Irtiatec Trangmission Medias
On-Crip R C Oscdistor, No Crystai Required
Higri Exterr.al Component Toisrance, Can Use 3 5% Comporents
Siandard 8- Seres Input and Quipuy Craractenstcs
4510 18 V Operauon
L9V Low-Voliage Version Aiso Avadabile by Special Orger

CMOS MSI

(LOW-POWER COMPLEMENTARY MOS|

REMOTE CONTROL
ENCODER/DECODER PAIRS

L SUFFIX
, CERAMIC PACKAGE
i CASE 820

i
P l l P SUFFIX
q PLASTIC PACKAGE
CAST 64

MCI4XXXX Sultin Denotes

L Cetarmuc Pachage
P Pusuc Packags

PIN ASSIGNMENTS

MC145026 MC 145027
£ncooer Decoder

MC 145029
Decoder

This OTCUMN: CONTAN INIHTAIGE DF. & AEw D'OOUEL SPECINCALONS 8nd niorma.
NOT Nerenr are SUDCL 1D CRaNGE withdui NCICE




MC145026, MC145027, MC145028, MC145029

MAXIMUM RATINGS (voliages Aelerenced 10 Vggi

RAsung Symbot Vaiue Unit
DC Supply Voiage vpo ~05810 - 16 v
1nput Vollage, Al inputs Vin ~0510 vpn -0 v
OC Inpus Current, pe: Pir fin 2 10 mA
Operanng Tempetature Range \ Ta -401> - B¢ °C
Storage Ternperature Range Taig - 68 10 - 150 ‘C
ELECTRICAL CHARACTERISTICS
) Vop| -4&0°C 24C - 86°C ’
Chbractariens Svmool |y o T | Wi T Ty Wior e Thasa| U™
Output Voliage ‘0 Leve 60| - o] - 0 0051 - foos
Vins Vpp ot 0 VoL 10 - [005}] - 0 005 | ~ loov] v
%l - low] ~ [1] 005) - J00®
UV Levet §0{49% | ~ |485. 50 -~ 1as | -
Vins0or VDO VOH 10 1991 - |99 10 ~ |99 ] - v
15 1498 - 14 95 15 - 49| -
input Voliage 0 Level o
IVo=450r05 W) M 50 - 15 - 225 1% - 5 v
Ivo=900r 10 Vi L w| - |30l ~ 450 30| - {30
Wo=1350r15v) 1% - |40 ) - 625 a0 | - |40
“1" tevel
Vos0bor 45w v 501 35| - 35 27% - 3t | - v
Vo= 100190W Mlwfr0] - |70 540 - {1 -
tvo=1501135 ) 1% fuo - 1o 825 - 1o -
Outpui Duve Current Soutce
Vor=25V) 50 j-26] - |-21 ~-42 - {-17] -
(VOH® 46 Vi on | 60 |-062 ~ |-tas] -0e8 - [-C¥ ~ | mA
Vormd b vl 10 [-13] « {~11 ~22 - |=0H] -
IVore 126 Vi 1 [-368] - [-30] -n8 = -4 -
VoL s04vi Sink b0 062 ~ (044 (") ~ |0 -
Vo, 806 vi 01 W13l =« | 11 22 = |08 | - | ma
Vo, = 1 b i Wwlasl - |30 (1] - 114} -
Ingut Cutrani = TE (MC 146026, Putiap Ovice) 0] - 1T - 1730 40 po T - |-
hn 0] - - 16 20 RN - -~ | A
15 - - 35 4b 0 - -~
input Current
Rg (MC1450261 b B | - 12031 - |:00001] 03] - {z10] ,a
Oaia in (M 145077 MO 145026 T 145029,
input Current
A1/D1-A9/DY tME 1455261 ; 50 ) -~ - - 5 Jano| - = | sA
AY-AD (MC145027 L 0| - - - 2300 |:2gc| - -
A1-A9 {MC145028) 1% | - - S 2650 |:1000f - -
AL-AL IMC 145029/
input Capacinance (Vin = Ot i € ri - L - = 50 78 P = oF
Quiescent Cutrent ~ MC 145026 50 - - - 0 0050 00} « -
DD 10 - - - 00100 0201} - - s
15 - - - 0C1% 03| - -
Ourescent Current - MC145327 M 145028, MC 145009 50 ) - - - 30 50 - -
bpp | 0| -] -} - 60 00| - | - | 4
15 - - - 90 150 - -
Tots' Supply Curreni ~ M 145026 (i = 20 kH2) $0 | - - - [ A § - -
. iy 10 - - - 200 400 - - pA
1% [ - - - 300 60 | - | -
Tota' Suppty Current ~ MU 145327 MZ 145026 MC 145000 $0 | - - - 200 400 | - -
Hea 26 0Mn I 0 - - - 420 80 | - - sk
. 15 - - -~ 830 1200 ) - -

Thus device contans crcunry 10 £ 0181 IR INDILIS AYHINSE TAMAQE Jut 10 Q) STaLC vOages Of alecing Limas however 1118 s0vises 1hat
nOTMa’ Precautions bt tasen 10 avond apphication of any vOLAQE Pughe: thah marmum 1a16C voliages 16 this tugh impedance cicun For pro-
P8r DPEIAtoN it 13 16COMMEncen that V,, and Vo, be consizaned 10 the 1ange VSs 8 (Vin or Vou) $ Vpp




MC145026, MC145027, MC145028, MC145029 \

SWITCHING CHARACTERISTICS 1Cy a50 pF, Tow 265C)

Characterimic Symbo! Vop | Min | Typ | Maa Unit
Output Rise ana Far Time Min $0 | - 100 | 20 »
”L 101 -85 ]ww ng
Mls | -leole .
Daia Ir Rise anc Fa Time tMC 145077 NC 145026, NMC 145020 50 - - 15
AT TS N R IS s
L s [ -] -} s
Encoder Cioza Frequency 501 0 - 2
1ot wlolfl -] s MH2
15 0 - 10
Decoder Frequency 50 i -~ | 240
{Hererenced 10 Encoder Clock) 1Sex Figute 103 I 10 1 - 410 [LH
w1 | - | a0
T Puise Wioin b0 | 66 -
WL L - n
w | 2| - -
System Prapagaior Oelay - . - | - Clock
(TE 10 Vang Transmussion) Cycies
Toterance on Timing Components
t4RYC+ 8CTIC+ ARy« ALY - - - Y %
18Ry + 4Co1 - - Y]
OPERATING CHARACTERISTICS y
M(C 145026 Ot ano must be encodea to malch the address input at the

The encoder senally transmiis nine oits of tnsary ca‘a as
getined by the siate ol the A1-D1.AS D9 .nput pins These
pins may o6 in enher of three siates 10, 1, openi allowing
39= 16,683 possibie cooes_ The 1rangmi sequence 150
haiea by & low teve or the TE nput pire Bach time the TE e
put 15 [O1CLBC low 1€ BNCOOBI OuIDulS two 10ERICE dbla
wolos Betweer 1he iwo data words nc SIgra 1$ sent ot
three csia it umes H tne TE input s kept 10w, the encooer
cornnuoushy, 1ransmus the data word

Each 11ansmut1od 8a1a bil 15 6ncodeo N6 two dais pulses
1568 Figute 71 A 10gi¢ 2610 15 8nCOOBT 8% IWO CORSECUtive
Short pulses, 5 logic ONE &S two conseculive iong puises, and
an oper, 35 8.10N0g puise folioweo by a shon pulse Tre npul
S:31€ 15 deierminec by using ‘e wesk Oulpul 0BVICE 10 Iry 10
force eacr rput lust tow, then tugn H oniy a high siate
resul1s trom the twe tests, the mput 15 assumeq 10 be hard
WIrea 1o VDD I oniy a iow siate is ublained. the nput 1
atsumed tu be hard wired 10 V§S If both 8 hign and 8 low
can be forced a1 an input, 1 i¢ 8s55mMed 10 be oper. and 1s en-
coded as sucn

The TE npul has an nternal pullup device $o that 3 simple
Swiich may be use0 10 force the input tow While TE 1s ugh
the encodet 1 compietely disabled, the oscillator s inrubitea,
8n0 the current drain 13 180uCed Lo Quiescent Current When

15 brought iow, 1he oscilator 1s staried and the transeout
sequence bdegins The inputs are then sequentially selgcted,
and gdeterminauons are made as t¢ the nput logic states.
This information s senslly transmitied wia the Dais Out
output pin

Transmission must be inikated by using 1ne TE pin ratner
than by holding TE low and applying power 10 the device
because an internal reser occurs sfter the fist transmit
sequence

MC145027

This decoder recewves the senal dais from ine encoder ang
Outpuls the data. 1t 11 15 vaha The transmitied dats, con-
sisung of two idenucal cata words, 1§ easmined bit by bt 85
s receved The liest hive tis are assumed 10 be address

rece.ver It ine address bus matcn, the nexi tour (Gaiat bits
ar€ 510160 and compared 10 the lasi vahd cats siored As the
second encooed word I1s teceved, the address must again
maich, ano if it dpes, the data bis are checked aganst the
previously stored dats bius If the two words of data ttour
ity sachl maren, the data s vansterren 10 the outpal date
iatches by VT and will temam until new 0ats 16places 1 Ay
the same ime, the Vaha Transmission output pin 1§ brought
higr ana will remain high unti an ertor 15 receved or uniil no
npul $1gnal i receved 10 four data bt imes

A'Nough 1he 8001ESS INOIMAION 1§ 8NLOES N 1inary.
Ibe Cala informangn musi be &ither 6 one ot 2610 A tinary
(apeér) will be decodec as & logic one.

MC145028

Trus decader operates n the same manner as the
MC145027 except that nine 8001ess bis are used and no data
outpul s a.adable The Vala T:ansmission oulpul is used 1o
naate that & vaho adaress h.2s been receveo

Annougr aodiess nlotmanon 1S normally encoseo in
tinary, the designet should be aware trhat, for the
MC125026 the nintn address b |ASI must be eitner a one or
azerc Thni part, theretore can accept onty 2 » 3= 13,122
d.tterent codes A wnary open) A9 wili be interpreted as a
logic 1 However, 1t the encoder senas a 1nnary Lo logic 14
and 1ne oecodet aadiess 15 2 logic 1 tor 11naryl respecuively,
the vako transmussion outpul length wili be shortenan 1c the
R1a C1 ume constant.

MC 145029

Trat 0ecode operates ke the MC145027, but 1 assumes
the hrst four recevea bits 10 De 800IESS D1ts 80 the remain-
g five reCeived biis 10 De cata

DOUBLE TRANSMISSION DECODING

Afthougr. the encoder senas two words 1ot error cheching,
8 Jecoder 0oeS NO1 necessanly wan for twe transrmitied
wOtas 10 be received before 1ssuing a vaila transmussion out-
put



MC145026, MC145027, MC145028, MC145029

PIN DESCRIPTIONS

MC 145026 ENCODER

AY/D1-A8/08, ADDRESS/DATA INPUTS (PINS 1,2 3,
4,5 6,2,9, 10) -~ Tnese nputs sre encodes ang the dais 18
seridlly oulpul 1o~ the ehcoder

Rg, CTC. RTC OSCILLATOR COMPONENTS (PINS 11,
12, 13) -~ Tnese p.ns aie parl of the osCiia10! sechon of the
encager It ar eviercs! s1grial source 18 used nstead of the
internd 0sCiaior it Shoulo be connecied 1o ine RS input
and 1he RTC 8no CTC pins snoura be leh open

TE. TRANSMIT-ENABLE INPUT (PIN 14} Tris actve low
nput niLates 11ensmiss:on when loiceo low An intetngl
putlup device heeps thus 1nput NOIMBly tugh

Dsta Out, DATA QUTPUT IPIN 16) = Trus 15 the outpul
of 1he encoae tha: senally presents tne ercooed word

VpD. POSITIVE SUPPLY (PIN 16 ~ Tne mosi positive
power Supply

Vgs. NEGATIVE SUPPLY (PIN 8) ~ The most negetve
Supply {ususlly Qruungd)l
MC145027, MC145028, MC 145029 DECODERS

AY-A5 (MC145027), A1-A9 (MC145028), A1-A4
{MC1450201, ADDRESS INPUTS — These agdigss «nputs
must Maich tne coresponding encoder inputs in oroer 1or
the decodes 1o oulput data

D6-DS (MC145027), D5-D9 (MC145029), DATA OUT-
PUTS — These outputs present the information that 1§ on
the corresponang encoder tnputs Note only binary data
will be scknowieagea, & tnnary open will be decbded as a
logic one

Ry, €y, PULSE DISCRIMINATOR (PINS 6, 7) - These
pins accep: & res:Stor and CapACItor 1ha} BtE uSeO to J8ler
mine whethe: 8 ranow puise or & w0 puise nay been en-
cogea The trne constant Ry a (1 shou.d pe se*1c V 77 en-
coder ttiansmutien cinch penods R1Cy = 393 RA1CCTC

R2!C2, DEAD TIME DISCRIMINATOR (PIN 105 - Trus
pir BLCERIS 3 1€51$107 970 8 CAPBIIHOT 1 VE S that Bre usBS 10
aeiect bon the end of an encooec woro ana e eno of
uansmission. The ime consiant Ry » Cz showio oe 33 S en-
coder (uarsm.iter) clock penods lfour daia b perods)
R2C2 = 77 R1CCTIC Trus nme corsiart s Jses ic dJeter-
mung that Dais it has 1emsinec loa for foy' caia b nmes
leno of transmussianl A sena 316 CI MLardlor 100ks 8l 8
voliage-€quinaient twh 0a1a bn imes 10 & RCo1 1c oetesy
the 0eac ime between 11anETulieC WoHes

VT, VALID TRANSMISSION (PIN 11) = This output goes
high wheri 1he tollowing CONdnons 8¢ s818hHed
1 the ransmuilac audiess Matcnes tne 1eCeiver 333°ess, and
2 ine transm.tied 0aia maiches Ine .as: vand Caia receved
1M 145027 and MC 145025 onty
VT will remain migh uniit 8 MISMAICH 15 receved Of No in-
put signat 1s receved for four cata tt umes

YpD. POSITIVE SUPPLY (PIN 16) - The most positive
power Suppiy

Vgs, NEGATIVE SUPPLY (PIN 81 — The mos negative
suppry lusuaily giounas

FIGURE 1 - MC145026 ENCODER BLOCK DIAGRAM
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MC145026, MC145027, MC145028, MC145029

FIGURE 2 — MC145027 DECODER BLOCK DIAGRAM
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FIGURE 3 ~ MC 145028 DECODER BLOCK DIAGRAM
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MC145026, MC145027, MC145028, MC145029

FIGURE 4 ~ M( 145028 DECODER BLOCK DIAGRAM

) Yand
D Tramarhibhibn
am
Conttos
: ' {2 o0
= B 5
vohel -
, )
Sequencer 0 _.Do.@oa
Cwcunt L
4 3 2 1
T HD{Dos
ALY %_1
D o M
N E X Daw @0'“
P><l Eatracior in
Cy 7 C;
} 619 vss
fy
R2
FIGURE 5 - ENCODER OSCILLATOR INFORMATION
R
" internat
Enabie
Thus 0scHisI0r will OPeta1E 81 & 118QUENCY Je1kIMUNEa Dy the i The vaiue tor Rg shoyid be chosen 1o be 2 2..mes R1¢ This
nat AC network, 14 1ange wilt ensure tha curtent through Rg s nsgn.licant compared

1 1o cutrent througn Ry The upper hmd 101 RS must ensure 111

ta m-‘ Rg a5 pfF Linpul Zapeciiance: 1s smali compared 1 R1c» C1¢
For lrequanzies putside the indicatac range the fotmuia wik be

for T AH2$ 15 40C AH2 1055 8CCurd1e The Minimum recommended oscridion frequency of
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FIGURE 6 — ENCODER/DECODER TIMING DIAGRAM
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MC145026, MC145027, MC145028, MC145029

FIGURE 8 — MC145027/ MC 145029 FLOWCHART
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FIGURE 9 ~ MC145028 FLOWCHART
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MOTOROLA

me SEMICONDUCTOR

TECHNICAL DATA

5-Pin DIP Optoisolators

Transistor Output

These devices cons:st of & gallium 2-se-ice inirarec emithng dooe opuically coupled

1C & monohttie sihco~ DMDIOrans:sIor o2lector

>

»

Corvement Plastic Duai-n-Line Package

Mos: Econemical Optosoiator

=g iroul-Outdut tsotanon Guaranisss — 7500 Voits Peak

Mzeets o; Exceeds Al JEDEC Registe 2= Soecrhcanons

Ut Recogmuized. File Rumbe: £54912 QY

VOE approved per siancarg 08836.8( iCenuticate number 21853, with additionai
eop-oval 10 DIN JIEC380-VDEOBOSE, IEC222 VDEDRDS [ECESVDEDBS0. VDE 110b. covering

2% ciner sianda ds wiit eouai Or less it nge~: reguitemerss. including IECZOA.

VDE0T3 VDEDI6C. VDEDR32 VDEOE33, erc

Soeziat lead form available iadd sutx *T' tc pamt numbe~Y which sausfies VDEOSS3
&.8( regurement for € mm minimu— creecage disiance between input and output
$030e" Dags

Vigrous lead form oplions availabie Ceonsutt “Ootoisotator Leas Form Options” data
snee: tor detpils,

4N25
4N25A
4N26
4N27
4N28

6-PIN DIP
OPTOISOLATORS

TRANSISTOR OUTPUT

¥ CASE 730A-02
MAXIMUM RATINGS 73, = 25°C uniess cirerwrse netec! o
Rating Symbo? Value i Unit
'
INPUT LED - SCHEMATIC
. SeertsriItage Vg S Voris
Frowers Tovrers — Lont auous < & me
LIl Fower Irss 2tom v Fn 14 mw.
w ez e Fowner o L.
— — s
Secpte 2vove 28 ( ce v )
b4
OUTPUT TRANSISTOR N 4
" Cotecior-E~ ner Votisg- Vesr 3¢ Voits et £
B me- lonesior Voraoe Vi-e s vons e
Co#mior-Base Vohtaps vYees 7C Vons | F 4
i Cowenior Current — Continuous : i 150 vome b
i Derector Power Dissipation . Tg = 25 C ! Pp 150 \ mw i ;
wr= Neghgible Power +r inpu* LED i
De-2%e adove 25°C 3.7€ mw
TOTAL DEVICE
18.21:57 Sucpe vokage ¥ vise 7500 vac
i {Fesr ac Vohape B0 m: 1 se: Duraven !
i ot Device Powe: Drssacation o Tp 28 C Po 25¢ mw
1 oTTaE adove 25 C 29: mw C
L &= 2w Uneraing Temoerature Range T2 551 - 100 “C
¢ Siztaze Temoerawre Range i Tso 5513 - 150 4 B
! S>0e-ing Temperature (30 sec. 1 16 ‘rom cases Tsoe 260 (S [

e
o g Bary

8IS D urQe O

> B BT MIETND DEVILE Deperl il DUeM TOWT FBIING
F o't commor ano Fimy & & pnz £ pre zoMMON




4N25, 4N25A, 4N26, 4N27, 4N28

ELECTRICAL CHARACTERISTICS (Tg = 25°C uniess otnerwise notedy
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* - N > H
= et T
. % 100

& LED FORWARD CURRENT ImA,

Figure 1 LED Forward Vohage versus Forward Current

COLLES 1OR CUART N1 IORMALITED!

| Cheracteristic z Symbo! ; Min ; Typ " mMm } Unit j
INPUT LED
Forwaz Vonage iz = *0 MA! Tp = 28°C Vg o~} 118 18 Voits |
Tp = ~85C 1 - 13 | = I i
Tp = t00¢ A YT \
A Reve-st Lesnags Cocrent (VR = 3V 5 E -— f - ! 100 ; RBA i
Cacaztance (V = L% 4 = 7 MA2 : € i - ‘ 1t ' - | of \
OUTPUT TRANSISTOF
’ Covecior-Emme: De+ Currerr enzi2sA262) | Mgo | o— ) i 80 ¢ na
, woe = 0L Ta = 25C aNZE I wo |
Ve = 10\ Tp = 100°C & Dewees  dgo | — | V| — | wh !
Comector-Base Dars Current (Vg = 10 V) © igBo | — i o2 | - " na
i Coacio-fminer Ereakdown Voliage lic = 1 MA ! VIBRICEQ f kld at T: - I vons
LCohe':l:z'-Base Ereaecown Vortage (i = 100 pA} : Vigricgo | 70, W00y — [ voits '
i Ermme-Lolector B-eakoown Vonage lip = 100 ua} ‘viereco 1?7 | 18 | - i vons
| DT Lure=: Gain ic = 2mA. Vcg = 5V Tonee — 1 osoe - -
| CoemorEenimer Lazaciance tt = 1 MH2. Vg = 0, i Cer = 5 7 - oF
{ Cotezior-Base Cacaznance f = 1 Mz, Vep = 0F 1 Ces — 1 e T e— W0 pF :
. Emmer-Base Casaczance (! = 1 MH2, Vgp = 0! i Cee . o— oo L = 1 o
COUMLED
{ Guiow Conecior Current fIg = WG mA. Vgg = 10V} : ic 2 ! = i oma i
EN2L.254.2¢ ¢ - 2 7 i -
ani2e 1T s -
Co -emor-Ermume: Saioranon Voltage lic = 2 mA ¢ = BT mé ‘ VCEisar; P ﬁ: € ct bovons
TuenDr Trme iz » M mA Voo = ALV Ry s 1000 tor - 28 - us
L Tam 2 Tumewr = “Imi vep £ ACVR = LG o= N x| - us
D RseTme; = tI—2 Voo = DV.R = 10012 % - 1.2 - e
Fz" Tme iy = Y =& Ver,= W0V R e 1001 n - } 3 4 ps
©oiSLagT 3 bOnapE m = 6L M2 Y = Y sec: VISG 7502 .! - - ! Vazipk?
152,270 Resesiance Vor 5L V. Rise, 1wy = i o
ts2.2" 57 Lasacia~ce o ¢+ OV ¢ 2 ) Mz, > Cise - c2 - pf :
TYPICAL CHARACTERISTICS
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Figure 2. Output Current versus input Current
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4N25, 4N25A, 4N26, AN27, 4N28
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Figure 3 Collector Current versus
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LINEAR
INTESRATED CIRCUITS

TYPES SN52555, SN72555
PRECISION TIMERS

BULLETIN NO. DL 7312053, SEPTEMRER 1873

Timing from Microseconds to Hours
Asmble or Monostable Operation
Adjustable Duty Cycle

Up to 200-mA Sink or Source
Output Current

TTL Compatible Output

Designed 10 be Interchangeable with
Signetics SESS5/NES55

description:

The SNS255Z and SN72555 are monolithic timing
circuits capable of producing accurate time delays or
osciliation. in the time-delay or monos:able mode of
Operation, the timed interva! is controlied by a single
externial resistor and capacitor network. In the astable
mode of operation, the frequency and duty cytle
may be independently controlied with two external
FESISIOTE anc 2 single externs! capacitor.

The threshok! and vigger ievels are normally two-
thircds and one-third, respectively, of Vee. These
levels @0 be altered by use of the control voliage
termiral. When the trigoer input falls below the
vigger level, the flip-fiop is ser and the output goes
high. Wnen the threshold input rises above’ the
threshoic leve!, the fiip-flop is reset and the output
gots iow The reme: input can overrios al! other inputs
and o3 be used 10 initiate 3 new timing cycle When
the reset input goss low, the thp-tiop is reset anc the
oUW @oes low When the output is iow, » iow-
impecance path is provided between the discharge
terminad and ground,

The outownt circuit is capable of sinking or sourcing
current up to 200 milliamperes. Operation is specified

tor suppiies of 5 to 15 vols. With 2 Swvolt supply,

output levels are compatible with TTL inputs.

J OR P DUAL-IN-LINE PAZKAGE
(TOP VIEW)

- CONTAOL
DIS THRES VOLT.
VCCCHARGEMOLD  AGE

L PLUG-IN PACKAGE
(TOP VIEW]}
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ouTRUT CONTROL
VOLTAGE

RESEY

PINSISINELECTRICAL
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Reurior wpives o= 578 NOMING PNC ¥ OV T

ghsolute maximum ratings over operating free-sir tempersture range (uniess otherwise noted)
Supply vo=age. Vi (see Note 10

..o ¥ 8v
inpUt volmaoe {control volage, reses, thrzsholo mgoers s A Y /(. BN . vee
Gutout current . LS) 4 £ % ... .y . 2225 mA
Continuds 1ot dissipavon 5 (o b-!ow‘ 25 C Pe&nn tenperature *mee NOte 2, e . . ... . . . 600mW
Opersting ree-ai tempermture range” SNB2585 . . . L L . L L L. ... -55°C 10 125°C

SN72555 . . . . . . . e e ... ... 0Crwr70C
Storage tempensturE FAOGE . . . . . . . . . . . e . ... ... -85°Crw0180°C
Lead temperature 1/16 inch from case fvSOnmnds .Por L ““ AN e ... 300%C
Lesd temperature 1716 inch from case for 10 seconds: P package . . . e e e .. ... . 280°C
NOTES 1. A) vortape voluts 8re wit™ respecs tC RETWO Lk PrOUNC terming).
2. For soeston move 25" C treses tempe-sture, reter 1o Dimucatsor Dwwswng Tutve, Fipuen 1.
recommendesd operating conditions
SN52555 SN72555 NIt
MIN NOM MAX |MIN NOM MAX
Supply vorag. Vo a5 18| a8 6] Vv
Input vorage, Vi (cont ol wortage . reeet, threshol0. trigge:) vee » veel Vv
Ouwput Lorrent, I 2200 2200 mA
Operating tree-si tempersnare, Ty 1} =55 125 [+] 0!} *C




electrical characteristics a1 25°C free-air temperature, VCC = 5V to 15 V {uniess otherwise noted)

PARAMETER TEST CONDITIONS SN52555 Bw72565 UNIT
MIN  TYP MAX [MIN TYP MAX
Threshold vottege leve: o 2
Dercentage 0° supdiy wolape 6.7 6.7 *
, Threshoia current tase Wwote 3! 0.1 02% a1 025 MA
Trigoer vonsos teve! Voot sy “8 5 52 5 v
Ve =5V 145 167 19 367
Trigger current i 0.5 05 A
RAese: voltage feve! { [ 0.7 ] [N -% ] 1 v
Reset curren: 0.1 0.1 mA
Conro! vormage Vee =15V 96 ¢ 104 1 10 11 v
{opencireym Veee 5V 28 33 38|26 a2 4
1oL * 10mA 0.1 0.5 a1 02%
1 L4 A 3
Veps 15V oL~ 50m ca 0S5 64 075
L ; IoL = 100 ma 2 2.2 2 2.5
Ov-level OUDU! vorae N v
oL = 200ma 2.5 2.5
§ - A . ..
Vee w5V oL=5m 037 025
oL =8ma 816 035
[P 12,75 13
X Vee s 18V OH 100 mA 13 133 3
Highdeve! outou! voltage IoH * =200 mA 12.% 2.8 v
Vec=5Vv oM = =100 mA 3 a3 275 A3
Output lowm, . lvee= 15V 10 12 10 15
Nol Vee=5SV 5 6
slioll, o Ioed cc=5 3 3 mA
Output high, veg =15V ] 11 9 14
No ioac Vee=5V 2 4 2 5

NOTE 3. The persmetsr irflurnces the maxmu= vaiue 0? The Tming wsenston R, ana Rg For sxsmpie when Veg = 5 V the maximum
vaius 13 P e Ry-8g @ 20 M2

operating characteristics, VoG = 5V and 15 V

T
SNE2555 SRNT2555
PARAMETE®R TESY DITh ' UNIT
! B 20 el MIN  TYP MAX [IMIN TYP MAX
by ' scourecy of
i R ° Ba = 18216100 k[T, = 25 C 05 2 1 %
fnemung intesvar
; Tempen; oettioen Tac® MIN
P RRUSR fg e 010100 k02, o 30 50 pomfC
P of vrming interve: o MAX
Suppt o
RN SETRT €014 Ta-25C 0.005 002 ao s
of vming inte-va!
O < put [} 100 . Y00 n
VIOUS Dutse T Lime CpL* 150F, Tg=25C
i Ouot putse tall time 100 00 ns

TE0r conoitions shown o Mikh or BALX ves The BPDTOD’WIe Valus IDBC!II IS0 LN OE' FECOMMENDST DPITITING CONDITIONS
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Putee Width Rolgtive 1n Velue o) Vec=toy
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TYPICAL CHARACTERISTICS? o
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Hex Schmitt-Trigger inverter

Schottky TTL Hhigr- Speed TTL Low-Power Schottny TTL Scanciard TTL Low-Power TTL
Package Package Package Package Package
Device T Device Type —— ———~| Device Type - Device Type ———r—— Device Type
. YO ICTP Mice P TP IMCF, TR C P .MiF 1C P MiCF]
N Y I X Wit s - . !w‘ P .
T.1 ’ [ €Y Ete S RS L ¢ !
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