LAMPIRAN



uses newdelay,crt;
const pa=$300; {inisialisai PPI}
pb=5301;
pc=8302;
pcw=35303;
cw=598;

var data,status:byte; {identifikasi variabel}
s:integer;
busy:boolean;
suhu: real;
tegangan:real;

tom:char;

begin

clrscr;

TEXTCOLOR(11);
GOTOXY (18, 5) jwriteln (' TERMOMETER DIGITAIL DENGAN TAMPILAN
KCMPUTER' ) ;
gotoxy(18,6) ;writein('-——=~-—--->—-—--—— e ')
gotoxy (20,8) ;write("Set suhu untuk mematikan pemanas=');readln(s)
portipcwli=cw; {set control word}
repeat

port[pc]:=302; {set PCl untuk read=’1’' dan PCO untuk write=’0’

pada ADC}
portipc] :=503; {set PC1l untuk read='1" dan PCO untuk write="1’
pada ADC}

repeat
status:={portipc]l AND $10); {mengecek interupt pada PC4}
busy:={status=8$01);

until not (busy);

port[pc]:=5$01; {baca data pad port A}

data:=portlpal;

suhu:= ( data*0.69736421) +26; {konversi data ke suhu}



delavy(2);

Portipcl:=$03;{start konversi lagi}
textcolor(ll);

textcolor (7) ;gotoxy(30,10) ;writeln("'DATA:",DATA:3);
GOTOXY (30,13) ;writeln {"TEMPERATUR: ', suhu:3:0);

textcolor(11l);
gotoxy(19,17) ;writeln('---——-- -

if s«<=suhu then {jika input lebih kecil dari suhu maka port B
begin high}

port[pbl:=81;

textcolor (4+blink);

gobtoxy(20,20) ;writeln{ 'pemanas mati');

end

else {Jjika tidak maka pemanas hidup}

portipbl:=30;

if keypressed then tom:=readkey:;

until tom=#27;

end.



For an :;;plicnu'ou with & 12-bit A/D coaverter with 1 10V full
wale 10 a V2LSB error maximum:
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Track-to-hold offset is caused by the transfer of charge to the
hoiding capacitot via the gate capacitance of the switch when
switching into hold. Since the gate capacitance couples the
switch-control voltage applied to the gate on to the hold capacitor,
the resulting track-to-hold offset it a functiva of the logic level
applied to the gate and the change in the gate capacitance over
temparature. :

HOLD MODE

In the hold mode there are two important specifications that
must be considered; feedthrough and the droop rate. Feedthrough
errors appear as an attenuated version of the input at the gutput
while in the hold mode. Hold-Mode fecdthrough varies with
frequency, increasing at higher frequencies. Feedthrough is an
important specification when a track and hold follows 2n analog
muhiiptexer that switches among many different

channels.

= 77.7kHz

Fou =

Hold-mode droop rate is the change in output voltage per unit
of time while in the hold made. Hold mode droop originates as
Jeakage frem the held capacitor, of which the major leakage
current contributors are switch leakage current and bias current.
The rate of voltage change on the capacitor dV/dr is the ratio of
the total lezkage current 1, to the hold capacitance Cy.

ILipA)
CyipF)

Vo
Droop Rate = ‘-—Jr-:l-i-! {VoltySec) =

For the AD36S in particular;

. = 1D0pA
Droop Rate 100p
Additionally the leakage current daubles for every 10°C increase
in temperature abuve 25°C; therefore, the hold-mode droop rate
characteristic will also double in the same fashion.

= 1V/sec maximum.

Since a track and hold it used typically in combination with an
AD converter, then the total droop in the output voltage has 10
less than 172058 during the period of a conversion. The
aximum allowable signal change oa the input of an A/D converter
sl
Full Scale Voltage

AY max = )

On.e the maximum AV is determined then the conversion time

of the &' D converter (lconv) I8 Tequired to calculate the maximum
allowable 4% -
dy may | nayx
dt
‘The 1. imum d¥ max *he previous equation is

. the limit not only 10 25°C but at saximum expected operating
tempetatuce range. Therefore, o e operating wamperature
range the following <riteria must b: et (Torenamion —25°C)
= AT, !

T
wose  SF avmax .
dt dt

HOLD-TO-TRACK TRANSITION

The Nyyuist theorem states that a band-tir ignal which is
sampled at a rate at least twice the maxim:; al {requency
can be revonstructed without loss of infuema..  This means

. amplifier, Tap is the maxirnum apertuce time (small enough to

that 2 sampled data iysiem must sample, convert and acquirs - o
the next point at 2 rate at least twice the signal frequency. Thus "
the maximum input frequency is equal 1o .

1,
funx TTacq *+ Teonv + Tap) . N
Where Tacq I8 the 2cquisition tme of the sample-to-hoid

be ignored) and Tconv is the conversion time of the AD
cunverter.

DATA ACQUISITION SYSTEMS

The fast acquisition time of the AD365 when used with a high
speed A/D converter allows aceurate Jigitization of high frequency
signals and high throughput rates in multich 1 data scquisiti
systems. The AD365 can be used with a number of different 2
A/D converters 1 achieve high throughput rates. Figures 23 -
and 24 show the use of an AD365 with the ADS78 and
ADST4A. s
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FEATURES

Programmable Gains from 0.1 to 1000

Differential tnputs

High CMRR: 11048 min

Low Dritt: 2uV/"C max {L}

Complets Input Protection, Power ON and Power OFF
Functionally Complets with the Addition of Twe Rasistors
Internalty Compensated

Gain Bandwidth Product: 40MHz
Output Current Limited: 25mA
Very Low Nolse: 0.6:V pp,0.THzta 10H2, RTI @ G = 1000
Chips are Available

PRODUCT DESCRIPTION

The ADS21 is 2 second generation, low cast, monolithic I1C
instrumentation amplifier developed by Analog Devices. Asa
frue instrumentation amplifier, the ADS21 is 3 gain block with
differencial inputs and an accurately programmable input/
output gain relacionship.

The ADS21 IC instrumentation amplifier should not be ¢on-
fused with an operarional amplifier, although several manu-
factuters lincluding Anslog Devices) offer op amps which can
be used a3 building blocks in variable quin instrumentation
smplifier citcuits. Op amps are g l-purpose comp

which, when used with precision-matched external resistors,
¢an perform the instrumentation amplifier function,

An instrumentation amplifier is a precision differential volt-
#ge gain device oprimized for operation in a real world envi-
ronment, and is intended to be used wherever acquisition of &
useful signal is difficuit. It is characterized by high input im-
pedance, balanced differential inputs, low bias currents and
high CMR.

At 3 complete instrumentation amplificr, the ADS21 requires
only two resistors ¢o set its gain to any value between 0.1 and
1000. The ratio matching of these resistors does not affect the
hlg:\ CMRR (up 10 120dB) or the high input impedance (3 X
107 Q) of the AD$21. Furthermore, unlike most operational
smplifier-based instrumentation amplifiers, the input are
protecred against overvoltages up to £15 volts beyond the
supplies. .

T.he AD321 IC instrumentcation amplifier is svailable in four
different versions of accuracy and operating temperanice range.
The economical “J* grade, the low drift “K™ grade, and the
lower drift, higher linearicy """ grade are specified feom 0 to

AD%21 PIN CONFIGURATION
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+70°C. The “S” grade guarantees performance to specification

over the extended remperature range: -55°C to +125°C,

PRODUCT HICHLIGHTS

1. The ADS21 is a truc instrumentation amplifies in integrated
circuic form, offering the user performance comparable to

many modular instrumentation amplifiers st & fraction of
the cost,

2, The ADS21 has low guarantesd input offset voltage drift
(2uV/'C for L grade) and low noise for prechsion, high gain
applicadons. :

3. The ADS21 is functionally plete with the addition of
two resistors, Gain can be preset from 0.1 1o more than
1000,

4. The AD521 is fully protected for input levels up to 15V

beyond the supply voltages and 30V differential at che
inputs.

5. Internally compensated for all gains, the ADS21 also offers
the user the provision for limiting bandwidth,

6. Offsct nulling can be achieved with an optional trim pot.

7. The AD521 offers superior dynamic performance with 1
gain-bandwidth product of 40MHz, full peak response of
100kHz (independent of gain) and a settling time of Sus
te 0.1% of 2 10V step.
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" NOTES:

. Applying the AD521 -

1. Gains below 1 2nd sbove 1000 are realized by simply sd-
jesting the gain setting resistors. For best resulws, voluge at
cither input should be restricted to £10V for gains equal to
ot less than 1, -

1. Nonlinesrity is defined as the ratio of the deviation from
the “best straight line* through a full scale ourput range of

9 volts. With a combination of high gain and 10 volt output
swing, distortion may increase to as much as 0.3%,

3. Full Peak Response is the frequency below which a rypical
smplifier will produce full output swing,

&, Differential Overtoad Recovery is the vime it 1akes the ampli-
fier to recover from 1 pulsed 30V differential input with 15V
of common made voltage, to within 10mV of final value. The
test input is a JOV, 10us pulse 2t » tkHz rate. (When a differ.
ential signal of greater than 11V is applied between the inputs,
wensistor clamps are activated which drop the excess input
voltage across internal input resistors. If 2 continuous overload
i maineained, power dissipated in these resistors causes temper-
sture gradients and a corresponding change in offset voltage,

15 well as added thermal dme constant, but will not damage

the device.}

$. Common Mode Step Recovery is the time it takes the amp-
lifier to recover from a JOV common mode input with zeto
volts of differential signal to within 10mV of final value. The
test input is 30V, 10us pulse at a 1kHz rate. (When & com-

mon mode signal greater than Vg ~0.5V is applied 1o the =+ '~
inpus, transistor clamps are activated which drop the excessive
input voltage across | { input 3. Power dissipated
in these reslsrors causes cemperature gradients'snd s corespon-
ding change in offsct voltage, as well a8 an sdded thermal time
constant, but will not damage the device,) L

6. Output Offset Voltage versus Power Supply Change is a
constant 0.005 times the unnulled output offset per percent
change in cither power supply. If the output offset is nulled,
the output offset change versus supply change is subscantially
reduced.

7. Differential Input Imped is the imped
two inputs,

berween the

8. Common Mode Input Impedance is the i
either inpur to the pawer supplies.

pedance from

9. Maximum Input Voltage (differential or at either input) is
30V when using £15V supplies. A more general specification is
that neither input may exceed either supply (even when

Vs = 0) by more than 13V and that the difference beeween the
two inputs must not exceed 30V, (See also Notes 4 and 5.)

10. 0.1Hz to 10Hz Pesk-ta-Peak Voltage Noise is defined 13
the maximum pesk-to-peak voltage noise observed during 2 .

of § seperate 10 second periods with the test circuit of Fig-
ure 8.

DESIGN PRINCIPLE -
Figure 1is a simplified schematic of the AD321. A differential
input voltage, Viy, sppears seross Rg causing an imbalance in
the currents through Q) and Qa, Als Vpu/Rg. That imbalance
# foreed to flow in Rg because the collector currenws of

snd Q are constrained to be equal by their biasing (current
mirror). These conditions can only be satisfied if che differen-
tiaf voltage across Rg (and hence the ourput voltage of the
ADS21) is equal to Al X Rs. The feedback amplifier, App

performs that function. Therefore, VouT = Viv X Rg or

Vour Rg Ra
- B
N Rg

-3 v
iz e
A o
u-tipa )
}
o ‘M
Vour
A

'lﬁal B! Ig R

r
Figure 1. Simplified AD521 Schematie
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Use the LM158/LM258/
LM358 Dual, Single Supply
Op Amp

INTRODUCTION

Use the LM158/LM258/LM258 dual op amp with a single

supply in place of the LM1458/LM1558 with spht supply and

reap the profils in terms of:

a. Input and oulput voltage range down {0 the negative
{ground) rai

b, Single supply operation

¢. Lower standby power dissipation

d. Higher output voltage swing

8. Lower input offset current

1. Generally similar perlormance otherwise

The main advaniage, of courss, Is that you can sliminate the

negative supply in many applications and stilt retain squiva:

lent 0p amp performance. Additionally, and in S0me cases

mote importantly, 1he input and outpul lavals are permitted

to swing down lo ground (negative rail) potential. Table

shows the relative performance of the two in terms of guar-

antsad and/or typical specifications.

TABLE I, Compariscn of Dual Op Amps LM1458 and LM358

National Semiconductor
Application Note 118
Jim Sherwin

. |

in many applications the LM158/LM258/LM358 can also
be used directly in place of LM1558 for split supply opera-
tion,

SINGLE SUPPLY OPERATION

The LM1458/LM1558 or similar op amps exhibit several im-
portant kmitations when operated from & single posiive {or
negative) supply. Chief among these is that input and output
signal swing |s severely Bmited for a given supply as shown
in Figwe 1. For linear operation, the input voltage must not
reach within 3 volts ol ground O of the supply, and output
range Is simitarly limited to within 3-5 volts of ground or
supply. This means that operation with a + 12V supply
coutd ba Kmited as low as 2 Vp-p output swing. The LM258
however, sllows & 10.5 Vp-p output swing for the same 12V
suppty. Admittadly these ars worst case spacihcation himits,
but they 3erve to illusirate the problem,

Characterlatlc LM1458 LM3se
Vio 8 mV Max 7 mV Max
cMV, 24 vp-p* 0-28.5V*
o 200 nA 50 nA
los 500 nA =500 nA
CMRA 60 dB Min @ 100 Hz 8508 Typ @ OC
. 80 aB Typ
8, @ 1 kHz, Rggn 10 kN 45nv/Fz Typ 40 nv/vHz Typ**
2N 200 M1 Typ Typ 100 MN
Ayor 20k Min 100k Typ
100k Typ
fe 1.1 MHz Typ 1 MHz Typ**
Paw 14 kH2 Typ 11 %Mz Typ**
dVe/dt 0.8¥/ps Typ 0.5V/us Typ**
Vo @R = 10k/2x 24/20 Vp-p* 20.5 Vp-p
lsc 20 mA Typ Source 20 mA Min {40 Typ)
Sink 10 mA Min (20 Typ)
PSAR @ DC 37 dB Min 100 9B Typ
$0d8 Typ
) Ip (R = =} 8 mA Max 2 mA Max

$Fiom laborsiory measurement

‘Based oh Vg = IOV on LMISE only, Of Vg = 215V

**From dats sheat Bpical curves
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FIGURE 1. Worst Case Signa! Levels with + 12V Supply

AAA

TL/H/T424-2
AAA
VWA
Vo o—+ }:‘v‘v.r
L—O LR E X
" Vg o olpY S
11y O—AAA~ Ll
’[ < =
=
T/ T424 =4

FIGURE 2. Operating with AC Signals
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() +10¥
L) 0-| }-NW—‘
e Vo = 10127V
N Vo=tV :. "
o ﬂb
3, = 1
T :i' -
- TL/H/ Ta24=3
AC GAIN .
For AC signals the input can be capacitor coupled. The in-

put mode and qui 1t output voliages are fixed
at ons-ha!l the supply vollage by a resistive divider at the
nof-inverting lnput &8 shown in Figure 2, This quisscent out-
put could ba set at & lower voltage to minimize powar dissh
pation in the LM358, f desired, so long as Vg 2 Vin k. For
the LM 1458 the quiescent output must be higher, Vg 2 3V
+ Vyy pk thus, for small signals, power dissipation is much
grealar with the LM1458. Exampte. Required Vo = Vo s;w
pk into 2k, VguppLy ™ as required. Find quiescent dissipa-
1ion in load and amplifier for LM1458 and LM358.

LM1458
Vo=4V

VsuppLy = 8V

LMI58
Vo= +1tV

VeyuppLy = +3.5V

E2 1 42
FLOAD--—"-- 5.ﬁ.g,s,ﬂw PLOAD'Z_‘('Q’"W

A

Pp=vgig + (Vs —VollL Pp=Pd +{vs—ValiL
v 4
=3.5VX07 mA+ QST =22 mW+ (8- 4)
Po=245+1.25=37mW Pp=2248=30mW
ProtaL=3.7+0.5=4.2mW ProTAL =30+ 8=38 mW
*From typical charecteristics. *From typical characteritics

The LM1458 requices over twice the supply voltage and
nearly 10 times the supply power of the LM358 In this appli-
cation,

INVERTING DG GAIN

Connections and biasing for DG inverting gain are sssential-
ly the same as for the AC coupled case. Note, of courss,
ihat the output cannot swing negative when operated irom a
single positive supply. Figure 3 shaws the connections and
signal Kmitations.

NON-INYERTING DC GAIN

The non-inverting gain connection does not require the Ya
biasing as befors; the inverting input can be returned 10
ground in the usual manner for gaing greatar than unity, (ses
Figurs €). A tramendous Advaniags of the LM358 in this
connection is that input signats and output may extend all
the way 10 ground; theretore 0OC signals in the low-millivolt
range can be handied. The LM1458 stid r‘oquiru that
Vin = 3-17V. Tharelore maximum gain is fimiled t0 Ay =
(Vo-2)/3, or Ay max = 5.4 for & 20V supply.

There is no simitar limitation for the LM358.
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LERO T.C. INPUT BIAS CURRENT

An interesting and unusyal characteristic Is that Iy has a
2or0 temperature coefficient. This means that matched re-
sistance Is not raquired at the lnput, allowing omission of
ona resistor per op amp from the circuit in most cases,

AN A
VW
oy
Vi 0 1-17 O==AAA -
(LT ] PO Vg = 3=t
>
Vo * &ty <
e - + b 30
T T
- =
TL/H a4

BALANCED SUPPLY OPERATION

The LM353 will operate satisfactority in balanced supply op-
eration so long as a load is maintained from output 10 the
negative supply.

Vit 11857 Om=AAAp

=Q Vo » $-Hiksy
>

Vg o 01-103¥
40

v

TL/H/T424 -8

FIGURE 3. Typlcal DC Coupled Inverting Galn
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IR TR
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FIGURE 4. Typlcal OC Couplod Non-Inverting Gain
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FIGURE . Split Supplty Operation of LM358

Al

The output load 10 negative supply forces the ampiifier to
SOUICS S0Me MiniMum Current at A times, thus eliminating
crossaver distortion. Crossover distortion without this load
would bs more severs than that d with the normai
op amp. Since the singie supply design took notice of this
normat load connection to ground, a class AB output stage
was not included. Where ground referenced feedback resis-
tors are usad as In Figuwe 5, the required load to the nega-
tive supply depends upon tha peak negative output signal
levet desirad without exhibiting crossover distortion. A to
the negative rail should be chosen small enough that the
voltage divider formed by Re and A wilt permit V,, to swing
negative 1o the desired point according o the equation:

A= RFV!_V.Q_
Vo

Ry could also ba returned 1o the positive supply with the
advantage that Vo max would never exceed {(Vgt — 1.5V).
Then with £ 15V supplies Ry \yn would be 0.12 Rg. The
disadvantage would be that the LM358 can source twice as
much current as it can sink, therefore Ay to negative supply
can be one-haif the value of Ry to positive supply,

The need for single or split supply Is based on system re-
Quirernants which may be other than op amp orlentad. How-
#ver it the only need for balanced supplies is to simplity the
blasing of op amps, there are many systems which can fing
a cost sffective benefit In operating LM358°s from single
supplies rather than standerd op amps from balanced sup-
plies. Cf the usual op amp circuits, Table Il shows those few
which have Hmited function with singie supply operation.
Most are based on the premise that to operate from a singls
supply, a reference Vg at about one-hatl the supply be avail.
able for blas or {zero) signal reference. The basic cicuits
are those Ksted in AN-20.

TABLE II. Conventional Op Amp Cir¢ults
Sultable for Single Supply Operation

Application Limitations
AC Coupled ampt vao*
Inverting amp Vg
Non-inverting amp OK*
Unity gain butfer OK
Sumiming amp Vo
Ditfarence amp Ya
Ditterantiator Va
Integrator Vo
LP Filter Va
1V Conneclor Va
PE Coll Amp oK
| Source loMinN = ==
Laink ok M
Volt Ret oK
FW Rectifier Va or modifled circult
Sine wave 03¢ Va
Triangle gensrator Va
Threshold detector oK -
Teackling, reguiator PS Not practical
Programmable PS oK
Peak Detector OKtoViy = 0
$308 AN2U for conventional cirouns.

Vo den0tes nesd for & r4farance vOIlge, Usualy al about !zl
OX meane no refsrencs voltage raquirsd
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Penguat Operast Kasukan JEET
(ST input Qoeorational Amplifices)

Penguat-penguat operasiini
memiliki  transistor-transis-
tor masukan JFET, dengan
arus-arus golincir dan arus-
arus masukan sangat kecil.
Keluarannya dirancang un-
tuk heban bersifat kapasitas
tinggi tanpa sesuatu per-
scalan stabilitas,

Sifat-sifat tambahan:

s Resistansi masukan sa-
ngat tinggi

e Sedikit hanyut oleh per-
ubahan suhu

¢ Dibotehkan tegangan
+V,

s Konpensasi frekuensi in-
tern

Diagram rangkaian

I S ;E -

Tarif Maksimum

Tegangan calu Vg 18 Y
Tegangan masukan diferensial Vp +30 Vv
Lama hubungsingkat keluaran tgse =

Jangkah suhu simpan T, -55 -125 °C
Suhu pertemuan T 100 °C
Resistansi termik antara

sistem-udara lingkungan Ry 175 KAW

Konfigurasi pena

- enc

“laput IE j? W,
lnpet )[j>—‘—- & Outpul

Af f5e) sepm

Oftsat adiustmant

5 Oftret adpm

‘i' Input
Ti
i

*

cy
R e [ l

i E b
( T
7

AP T
. } -
AN ——

RN =]

LS H%
&0\:!“'

T Ml

LTI

-

———— h e ema———

araliterivtilk
Vs = 216V, Ty, = 25 °C

0pen Lo supaly LF 350 N

cutrent ceasumption LF 356 N, LF 357 I¥
Input offset voltage  {Rg = 50 )

Input ofiset cu:rent

fnpui cueront

Input rosistance

Open loop voltage gain

Rate of rise

LF 355 N: Ay = 1

LF 356 N: Ay = 1

LF357N: 4y = §
Perlormance LF355N
bandwidth LFA56 N

LF 357N
Transient tima (for 0.01%)

LF 365N

LF 356 N, LF 357 N
Input noise voltage
Rg=1000:1=300 He: LF 355 N

LF356 N, LF 357 N
Rg=1000),/=1000 Hz;LF 355 N

LF 356 N, LF ST N
input noise current

f= 100 Hz, or 1000 Hz

Input capacitance

Karakteristik

Vs= £15V; Tamp =0 tc 70 °C,

unless otherwise specified

Input offset voltage Rg = 50N

Tempersture coefficient of Vig: R = 50 0

Change ot ayq

after a change of Vi adjustment'!

Input offset current T, = 70 *C

Input current? 7, = 70 ¢

Open loop voltage gain

R'_ = 2 k(}, VWD =310V

Output voltage A = 10k0
RI. =2k

Input common mode range

Common mode rejection

Supply voltage rejection

| min typ max

Is ( 2 4 mnA

Is ] 10 mA

Vie 3 10 mv

ho 3 50 pA

h 30 200 pA

A 10 |- 0

Ava 80 106 dB8

dvg 5 Vius®
an 12 Vius

50 Vius

lo 25 Midz

fo 5 MHz

fo 20 MHz

fe 4 pus

f, 1.5 us

Vin |28 nV/yH
Vin 15 av/V/H .
Vm 20 nv/ fﬂz
Ve T 277 T T eV RE oo
™ o.01 prﬁ t
C 3 pF

Vio 14 myv
2o 5 BVIK
devio 0.5 per mV
ho 2 nA

I 8 nA

Avo 63 dB

Vagp 12 +13 -12 v

Vope 10 £12 -10 v

Vie 411 |+12 -1 v

Kema 80 100 dB

kevrt 80 100 dg

Catatan:

1) Kalau dibandingken dengan haiga asli yang tak dapat ditepatkan, kaefisien suhu dari tegangan
gelincir masukan yang 1elah ditepatkan hanya berubah sedikit {tumrahnya 0,5 pV.K) untuk setiap
mV dalam jangkah stetan, Penepatan tegangan gelincit tidakiah berpengaruhb kepada tindasan
1agam tungga! {common mode rajection! dan kepada penguatan ikal terbuka.

2} Arus masukan berlipat hampir dua-kali. kalau suhu pertemuan naik 10 XK.
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URAIJIAN

Rangkaisn Pewskiu monolitik NE/SE 555
sdalah pengendali sangat stabil yang berke-
mampuan menghasilkan penundaan waktu
vang teliti, atau osilasi. Bita diperfuken diberi-
kan terminal-terminal tambahan untuk memi-
cu stau mereset. Dalam mode operssi pe-
nundasan wakty, waktunya dikendslikan seca-
ra tepat oleh satu tshanan luar dan kapasitor.
Untuk operasi stabil sebagai sebush osilator,
baik frakuensi bergerak bebes dan siklus tu-
gasnya dikendalikan secara tefiti dengsn dua
tahanan luar dan satu kapasitor. Rangkaian-
nya bisa dipicu dan direset pada bentuk ge-
lombang yang menurun, dan struktur keluar-
snnya dapat mengeluarkan atau menerima
sampel 300mA. stau menggerakkan rangkaian-
rangksian TTL.

KEISTIMEWAAN

o TIMING WAKTU DARI MIKRODETIK
SAMPAL BEBERAPA JAM.

¢BEKERJA BAIK PADA- MODE STABIL
MAUPUN ASTABIL.

¢ SIKLUS TUGAS DAPAT DISETEL

o KELUARAN ARUS TINGGI DAPAT ME-
NGELUARKAN ATAU MENERIMA
200mA

o KELUARANNYA DAPAT MENGGERAK-
KAN TTL

o KESTABILAN SUHU SEBESAR 0.005%
PER'C

s KELUARANNYA HIDUP DAN MATI
SECARA BIASA

PEMAKAIAN

PENENTUAN-WAKTU PRESISI
PEMBANGKITAN DENYUT
PENENTUAN WAKTU BERURUTAN
PEMBANGKITAN WAKTU PENUNDAAN
MOOULASI LEBAR DENYUT
MODULASI KEDUDUKAN DENYUT
DETEKTOR DENYUT HILANG

DIAGRAM BLOK

RANGKAIAN TERPADU LINIER

KONFIGURASI PASAK (Tampak Atas)

PAKETT
5. Tegangan
1. Ground Pengendslian|
2. Pemicu 6. Ambang
3. Kelusran 7. Pembuangan
4. Reset 8. vce

Nomor-nomor Pesanan SESSST/NESSS,

PAKETV
Ground (]° T vee
Pemicu (7] - [[] Pengosongan
Keluaran [7] -] Ambang
Reset [« 7] Tegangan
E o Pengendalian

Nomor-nomor Pesanan SES55V/NESSSV

RATING MAKSIMUM MUTLAK

Tegangan Suplai v
Penyerspan Daya 600 mw
Jangkauan Suhu Operasi
NESSS 0°C 10 +70°C
SES55 -55°C 10 +125°C

Jangkauan Suhu Penyimpanan -65°C o +150°C
Suhu Timbal {Penyolderan, 60 detik) *+300°C
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CIRICIRI LISTRIX TA 25°C, Voo = +6 sempal +15 kecuali ditentukan lain
PARAMETER KONOS! Uit SE 184 NE 588 SATUAN
win | JEME [MAKS | s | sEnes | maxs
Toprngen Suplei 3 " a5 "% v
Anst Suplel Ve "V Ry = oo 3 s 3 L3 m~a
Vgt WV R e ° 2 1] 1) -
Kendiun, rendeh, Catstan {
Sesacon Py Wk Ra. Mg = K0 sempel 10060
Kesslition Avwal C=0tuF Notwe L 2 t -
Orift bersema Suhu » 100 50 som/®c
Drift bersme Togangen Supilai 0.08 92 0.1 Welt
Tosangen Ambang n 7] xV,
Togangen Pamicy Vog * 1V a8 [3 82 . va:
Sountun Ponantuan Wekts (Astabit) Voo W 1.48 167 {19 147 v
Arus Pernicy s os BA
Tepongen Roset (X ) 0.7 1o o4 oy m v
::M 0.t 0.1 ma
Asnbeng X Now 3 [ 2] 25 o1 k3 A
Tarst Togangan Pengunciation Veo ='W 86 {10 e |eof{w |u v
Voo SV 29 33 | 18 28 29| o v
Topengan Kelusren {rendeh) Voo = 18V
IgiNK @ 10mA ot | oas 0.1 25 v
Ik = SOmA o4 es o4 k) v
IgINK * 100mA 20 ] 22 20 | 28 v
IgiNK = 200mA 13 28
Ve * W
K = A o1 |oas
ISINK = SmA ] E
»~ T Kalvarsn & }
isounce * 200ma 125 12%
Ve * 15V
$SOURCE « 100mA
Vee = 15V 120 | 123 12s| 13 v
Ve s W e a3 2315) 33 v
Wiakitu Neik yntuk Kelusrsn 100 w00 ochetik
Waktu Turun Kelusren 00 100 ndetik
CATATAN

1. Arus Suplel il kelusrenmys tinggi biamnye 1RA sta kureng.
2. Oiuji di Vo = SV den Vo = 18V,
3. N sken dons harge

dari Rp, ¢ Rg. Unusk Opermi 15V, R towl meksimumnys @ 20 MegaOhen,

RANGKAIAN EKUIVALEN (Diperiihatkan Hanys Satu Sisi Sajs)

[13

iz Sy g
]
remicy
— o
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= e
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

DECEMBER 1583 — REVISED MARCH 1983

+ Operation from Very Stow Edges

¢ Improved Line-Receiving Characteris.

tics

¢ High Noise Immunity

description

Esch clrcuit funciions as an inverter, but bacause of the
Schenitt action, it has ditferant input threshold lavels for
positive (VT 4 ) and for negative going (VT.) signals.

These circuits are temperature-compsniated and can

be triggered from tha slowest of input ramps and stil
give clean, jitrter-free output signals.

The SN5414 snd SNSALS 14 are characterized for oper-
ation ovar the full mifitery termperature range of ~55°C

to 125°C. The SN7414 and the SN74LS14 are chsrac-

terized lor operation from 0 C1070%C.

logle symbol?

s 24
[:]) [
st i)

o] )

1A
24
A v
4A 4y
SA&- | L sY

Y
2y

ot f na .

! This symbol is in sccordance with ANSIAEEE Std 91.1984 and
C Publication 812-12.
Pin numbery shown are tor D, J, N, and W pachages.

logic diagram (positive logic)

A
2A a2y
3A 3y
aA ay
SA sy

8A &Y

i

EN5414, SNSALS14 ... 0 OR W PACKAGE
SN7414 ... N PACKAGE
SN74LS14 ... D OR N PACKAGE

ITOP VIEW)

SNS4LS14 ., . FX PACKAGE
{TOP VIEW)

NC ~No internal connection

TTL Devices
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swowra, SNSALSTE, SN7414, SNT4LS14 SK5414, SN7214
‘HEX SCHMITT-TRIGGER INVERTERS HEX SCHMITT-TRIGGER INVERTERS
schematics 4 recoimmended operating conditions
, . . vee . SNS414 ENTALA T
LA 100 0 MIN NOM MAX | MIN NOM MAX
Veg Suppty vohage 45 5 5.5 | 475 5 6.25 v
_ ) IgH _ Hih-level cutput current ~08 ~08 mA i
Ut 1t loL_ Low-ievel oulput currant ) B 18 id | mA
'NAU ) DUT‘.’UT T Operating fresair tempersture - 5% 125 ] 20 'c H
elactrical characteristics over recommended operating free-air temperature range {unless otherwise noted) '
L ] GND
P PARAMETER TESY CONOITIONST MIN_ TYr$ MAX | UNIT
R Vi1 Vctl v 18 1.2 2 v
LS14 v Vi Vee ~8V 06 09 1. [ 5
ce :
Hysteresit -
' 2011 Wre - Vo) Vee =SV 04 02 v
4 Vi Vep ~MIN, Iy v - 12mA 18 | v
. : K t/ VoH Vee sMIN,  Vis0BV, lgy' -0BmA 24 24 v
. 12 f& VoL Veg ~MIN, V=2V, ioy =18 mA 02 04 v
A wPuT J: T_,._. ourruT e VegasVy,  vi-vy, ~0a3 mA
_,‘ A ;4 Y r_ vee *S v, Vysvyo -Q58 mA 0 ‘l
| ¥ 0 Voo ~MAX, Vi -88V T | mA 8 F’
= A Voe *MAX, Vg 24V a0 | wA 5
(w) I Veg “ MAK. V04V 08 132 | mA ® B,
@ i0s$ Voo = MAX — 18 ~ 55| ma (a) 5
S. ﬁ GND IecH Vee = MAX 22 B | mA -
8 Festtar vitumt shOwn ot NoMinal, h ieeL Voo * MAX £ 60 | mA t
@ absolute maximum ratings over operating free-air temperatura rangs {unless otherwise noted) 1 For conditians thewn a1 MIN 8¢ MAX, Use the 2pproprists vatus saecrtied under Z
AN typical wolum sre 0t Voo =BV, T4 ~ 287 C. - iy
Supply voltage, V@ (see Note | § Not more than #ne sutput ihowvid be shorted at a time. :
Input voltage: 14 . | e
‘ LS., e switching characteristics, Vec =5V, Ta = 25°C
Operating free-air lemperature: SN54°
) SN7aT. PARAMETEA FROM 10 TEST CONDITIONS MIN TYP  MAX | UNIT
SUOrIGE TEMDRIBTIIE FaNQR .\ .o e e e e lieuT) 1OUTPUT)
v 15 n "~
NOTE 1. Vorrage valus e widh cealent 10 (bt ags § 9 angd 1geonngl, '::: A ¥ Ay » 4001, CL 15 pF 15 22 [
Texas X Texas ¥
2.78 EXAS EXAS 2.79
INSTRUMENTS INSTRUMENTS
POST GFCE SR 835017 » DALLAS. FORAS F4lés L POLT OFFICE BOR 485017 = DALLAS, TEXAS 15244

R e T N




SN541514, SN74L514
HEX SCHMITT-TRIGGER INVERTERS

SN5414, SN54LS14, SN7414, SN741LS14
HEX SCHMITT-TRIGGER INVERTERS

recommended oparating conditions

PARAMETER MEASUREMENT INFORMATION

TESY
POINT vee
_————————— 3V
FROM | H ov
ouTHUT p--pm.-{ -
unotr 1 H H vom
TEST % ouTruT Vot 13y
T e Note B) ~ == voL
1!« Nate C)
LOAD CIACLITY VOLTAGE WAVEFORMS
NOTES A, an modes ms INI0E4 or euuivaient,
B. Cy praus and jig
€. Generator characier s and refarence voliage are
Genstator Chataciansticy Aclerence Voliages
Zour PRR ) U] Viestiey Viestitl VO ret |
SNSA ISNTA" 50 11 1 MHs 10 rs 10 ns 1.1V - o9V 15v
SNSALS /SNIALS | SOI  tMHs  15m 6 1.6V oav 13v

SN54LS14 SN74LS T4 .
MIN_ NOM _MAX | MIN _NOM _MAX
Ve Supply voltage 45 5 58 |am 5 538 | v
ion  High-level output curiént - 0.4 -04 mA
gy Lawleval ouiput cursent 4 8 mA
Ta  Dpemting Iree ait temosraiure ~55 125 0 0 c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNEALEYA SNTALE14
PARAMETER TEST CONDITIONST umIT
ET MIN_TYPL MAX | MIN _TYP] MAX
N vee *5V 1.4 18 19 1.4 16 19 v
. Vy. Vot 5V 05 08 1] a5 oa 1 v
Hvstecesn [y e nsv 04 o8 04 o8 v
V1, =Vt Nl
Vik Meg < MIN, 1 - - 1A ~15 -t5 | v
B 2 Van Voo " MIN, V105V, IgH ~ — 0.4 mA 28 34 YY) ]
TigL -4 ma 035 04 025 04
% Voo sMIN, V18V v
oL cc 1 l oL -8 mA 035 0S5
- Ty Vee 5V,  VisVr. - 0.4 - 014 mA
nf Ir. Veg <5 V. Vi*Vro - 0.18 - 0.18 mA
r Iy Vee *MAX,  VyelV 0.4 0) | ma
o L™ Voo MAX, Vg r22V 2¢ 20 uA
] M Vee = MAX, vy 04V - 04 04 | mA
, 5. Ins g Vg - MAX - 20 -100 | -20 ~100 | mA
8 leen Vee * MAX 88 16 86 16 | mA
, 7] lecL Ve * MAX 12 n 12 | ma
' 1 For conditiom thown as MIN o MAX, ute the sppropriaie valud spechiod under 1]
) Al typical vab tea Vet 3V, Ta-28'C
. I Not maretha ulput $hould be shorted 8t 3 Lmd, 40d dufAlion OF LAe 1ha!1 2 Eud thould ROV ducesd ona setond,
switching charactaristics, Ve = 5V, TA = 26°C
FROM 10
PARAMETER TEST CONDITIONS MIN TYP  MAX |uNIT
v (INPUT} OUTPUTI
1PLH A v R+ 2xm, CL 15 uF 18 22 a
1PHL 15 2 ns

POSITIVE GOING THRESHOLD VOLTAGE

TYPICAL CHARACTERISTICS OF ‘14 CIRCUITS
MEGATIVE GOING THRESHOLD VOLTAGE

i ]
FREE.AIR TEMPERATURE FAEE AIR TEMPERATURE

7 > 00—
>! Vec oV 1 vees sy
e g.“
“
g ™ 3
i . (1] -
(X1 "o ——
H e
-1 " -
! Yo o —
! 14 283
7Y (1]
A
[ L
s »
St w h e $%nTha s onow o on ow o
T = Free-Air Tamperstury = *C T4 = Fron-hie Tomparsiury = °C
FIGURE 1 HYSTERESIS FIGURE 2
v
FREE-AIR TEMPERATURE
T T
s e
f € — —~»T:’\s--— -t
(7,]
! .~
L = =
> | 1
£ g H
I t L
I
] L
~ 1o
>
- | !
" : L

e
-~ - -3 0 B W % W00 1H

Ta = Free-Aire Temperatens = '€
FICURE 3

Bata 107 tamparatures 5aIow 0°C sna 70°C snd 1upply vOHages Baow 4.73V and above 5.25 V are spoticanle far SNS414 enly,

TTL Devices
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SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF "14 CIRCUITS

DISTRIBUTION OF UNITS
FOR HYSTERESIS

T
Vec sV
Tar5°C

/
l
I
/

Relative Frrquency of Occurance

/

dEEN

M0 760 /B0 €00 220 340 NGO 880 800

YT = VY. «Hyiterstit . my

FIGURE 4
HYSTERESIS
vs
SUPPLY VOLTAGE
20 ——
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" A [
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e
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> o4
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o ¥
.3 s s [%:} 55
Yeog =~ Supply Voltage = W
FIGURE &

THRESHOLD VOLTAGES

vi
SUPPLY VOLTAGE
20— v
Va5t
Py ne
el —
’, ' Pontive-Going Threihoid Voltage, Vre
§2
2a0f—
® m——
200
1' 08 Negative-Going Threshold Valisge, vr-
= ol
04
02 -t
]
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OUTPUT VOLTAGE
vs
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T
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»1
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FIGURE 7

. .
=111 tor tampacaiuiw Belos 07 C and T C ARG SuDBIy 40Itages Below 478 VAN a50ue 5.23 V are spplicabte for SNSA 1 only,

SN54LS14, SN74LS14
HEX SCHMITT-TRIGGER !NVERTERS

EXAS
INSTRUME

e

NTS

POSE OFFICE BOX 35012 » CALLAS, TERAY H 1Y

TYPICAL CHARACTERISTICS OF LS4 CIRCUITS
POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE

vs vs
FREE . AIR TEMPERATURE FAEE-AIR TEMPERATURE

11 — 0.90 —
> Vecety > veg=8 v
|16 ju.n
$ren o8
3 3

147 [T} >
! 146 g 088 - Zaatl
2 by |~
=1 085
}gqvu ‘;o_u =
3 183 [T}
) 182 * 08z
4 1
L ;nn

o8

0
-7 -5 -25 0 2% 5 715 100 1%

160
-7 -5 -2 0 5 S0 TS 100 18 0
Ta = Free-Ais Temparaturs =*c Ta — Fres-Aie Temperaturs = *c 3
FIGURE 8 ’ FIGURE $ =
>
Q
(=]
HYSTERESIS P |
v DISTAIBUTION OF UNITS t
FREE-AIR TEMPERATURE FOR HYSTERESIS
350 T T
veees v
“o veges v
= - 347,
> M0 Ta=2'¢
t
180
I\
" %
»
£ soo E
1
2mo ! [N
f t
| 70 Elomane |
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™ L

720 740 760 M0 800 020 840 P80 MG
Ve = V7o — Hystertis = mV

FIGURAE 11

750
-7% -5 -25 0 % S50 5 100 25
Ta « Free-Av Tamparaturg = C
FIGURE 10

Data 152 1emperalures BEIow 0°C 400 4088 70°C ang 5.0p1y 1 0Hages peios 4.75 V nd 5504 5.2% V 81 appicabie for SNSALS T4 oy,
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SN54LS14, SN74LS14

HEX SCHMITT-TRIGGER INVERTERS ‘ = SSNN574411% SSNNS'I“J.[SS‘#

HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF *LS14 CIACUITS ’ TYPICAL APPLICATION DATA
THRESHOLD VOLTAGES AND HYSTERES!S OUTPUT VOLTAGE . ,5_
¥4
SUPPLY VOLTAGE INPUT \‘/’aums !
20 - ¢
- y .
‘e Ta=25'c vc::-s:v ' I TTLSYSTEM
" — Taers'c Ly, vre E
s > e [ Positive-Garng Thrashatd Voltage, v7o >3 - o o
f K L}
2 g
B : § 1.0 — Neqatie Going Theaihold Voltage, Vi el z ] SINE-WAVE jig I' ==
5 % os = 5‘ 4 ¥ ' ' osciLLaTon
. Hytaresie, V14 = Voo o
dos 5 | outruT
" oa > '
i TTL $VSTEM INTERFACE
0z FOR SLOW INPUT WAVEFORMS PULSE SHAPER -
_ ] - 0
45 478 s 8.2% 55 L] 04 [X) 1.2 18 ?
; Voo = Supply Valiage - v Vi — input Valtsge - ¥
FIGURE 12 FIGUAE 13
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TTL Devices
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MULTIVIBRATOA . . THAESHOLD DETECTOR

Open -coltecior

. ' Sulput INPUT
iR outPuT
1
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POINT A
outeut

PULSE STRETCHER
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ADC0801/ADC0802/ADC0803/ ADCOB04/ADCOLS

AT

National
Semiconductor
Corporation

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

General Description

The ADC0801, ADC0B02, ADCOB03, ADCO804 and
ADCOBO5 ara CMOS 8-bit successive approximation A/D
convertars that use s ditferential potentiometric |adder—
similar to the 256R products. These converters ars de-
signed ‘o allow operation with the NSC800 and INSB080A
derivative control bus with TRI-STATE® output lateches di-
reclly driving the data bus. Thesa A/Ds appear ke memory
tocations or 1/O ports 1o the microprocessor and no inter-
facing logic I8 needed.

Ditfergntial anatog voitage inputs allow increasing the com-
mon-mode rejection and offsetting tha analog zero input
voltage value. In addition, the voltage reference input can
be adjusted to allow encoding any smallet analog voltage
span to the full 8 bits of resolution.

Features ,

& Compatible with 8080 wP derivatives—no interacing
logie neaded - access time - 135 ns

B Easy Intarface to all microprocessors, or operates
“stand alone* .

| Ditferential analog voltage inputs

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

& Works with 2.5V {LM336) voltage reference

® On-chip clock generator

B OV to 5V analog input voltage range with single 5V
supply

& No zero adjust required

8 0.3* standard width 20-pin DIP package

8 20-pin molded chip camier or small outtine package

8 Operates ratiometrically of with 5 Vpe, 2.6 Vpe, of ana-
log span adjusted voltage reference

Key Specifications

B Rasolution 8 bits
8 Total error +¥,LSB, +'4 LSB and £1LS8
a Conversion time 100 ps

Typlcal Applications

" u ,
a Yo
n LR A L] u
T . TRATIRUCAR
~ am fue b’ Lot ArsoueTen
L
oM [y v
W ey | e R S T s
LN PP Vi
:: [T iyl
1} ::: Vaurl l'—oz:.l:!.l"wl = =
Hiom aeno 2 )
TL/H/S821 =1
8080 Interface Ervor Specification (Includes Fufl-Scale,
Zero Error, and Non-Linearity)
[} E—— )
Part ::::'. VRer/2=2.500 Vpe | Yrer/2 = No Connection
o pmsaa—p ) Number Adjusted {No Adjustmants) (No Adjustments)
':.'.:' R g “u ADCOBO1|{ 21, LS8
i Ot ETR ADCO802 114 LSB
%Z ADCDB0I| t14LSB
PATA
: ADCO0804 +1LSB
ADCO0805 +1058
TLHsET1-31

Absolute Maximum Ratings (votes182)

H Miitary/Aerospace specified devices are required, Storage Temperature Range —-65°Cto +150-C
tact ihe Natlonal Semiconductor Sales Office/ Packagas Diasipation at Ty = 25°C 875 m
Distributors for availabliity and specifications. ES0 Susceptibility (Note 10} 800V
Supply Voltage (Voc) (Note 3) 8.5V .
Voilage Operating Ratings (votes 12 2)
togie Contro! Inputs 0.3V 1o +18V Temporature Range TN STASThx
ALOther input and Outputs ~0.3V1o (Ve +0.3V) ADC0801/02LJ —B5'CETas +125C
Lead Temp. (Soldering, 10 seconds) 280°C ADCOB01/02/03/04LCJ —4CSTas +85°C
Duak-In-Line Package (plastic) 200G ADC0801/02/03/05LCN —4I'CSTp< +85C
Dual-in-Line Package (ceramic) ADCOBOALCN C'CETog +7¢°C
Surface Mount Package - ADC0802/03/04LCV CC<Tag +70C
Vapor Phase (80 seconds) 215°C ADCOB02/03/04LCWM CCEToA<+70°0
Infrared (15 seconds) 20°C Range of Voo 4.5Vpc106.9 V-

Electrical Characteristics

The foNowing specifications apply for Voo =5 Vo TMiINS TAS Timax 8nd f = 840 kHz2 unisss otherwise specified.

Parameter Conditions Min Typ Max Units
ADC0801: Total Adjusted Error (Note 8) With Full-Scale Adj.
(Ses Section 2.5.2) % L83
ADCO802: Total Unadiusted Error (Note 8) vwrz =2.500 Vp¢ E ] Ls2
ADC0803: Total Adjusted Error (Note 8) With Full-Scale Adj. ,
(Ses Section 2.5.2) t% Ls3
ADCO804: Total Unadjusted Error {Note 8) thz =2.500 Vpe +1 L53
ADCOB05: Total Unadjusted Eror (Nota 8) va_g_ptz-No Connection 1 LS3
/2 Resistance 9 ADC0801/02/03/05 25 8.0 ki
Veer/2lnput Pin®) ADCO804 (Note 8) 0.78 1.1 R}
Analog Input Voltage Range {Note 4) V{+) or V(=) Gnd-0.05 Voo +0.05 Vs
DC Common-Mode Error QOver Analog Input Voltage 2% % Ls2
. Range .
Power Supply Sensitivity Vog=5 Vpo £10% Over Yy 1Y, LS3
Allowed Viy{+) and Viy(—)
Voltage Rangs {Note 4)
AC Electrical Characteristics
The foliowing specifications apply for Vog =5 Vipg and Ty = 25°C unless otherwise specified. )
Symbol Parameter Conditions Min Typ Msx | Unis
Te Conversion Time foLk ™ 840 kHz (Note 8) 103 14 | s
Te Conversion Tims {Note §, 6) 88 73 11e.«
1, Clock Frequency Voo =5V, (Note 5} 100 640 1460 ki
X Clock Duty Cycle {Note 5) 40 80 ”
CR Conversion Rate in Fres-Running TNTH tied to WH with 8770 9708  com s
Mode T8 =0 Vpe, foy o= 840 kHz .
_wmn | Width of WH Input (Start Pulsa Width) | T8 =0Voc (Note ?) 100 Y
1acs Access Time (Delay from Falling Cy =100 pF 135 20 . ™
Edge of i} 1o Output Data Valid) .
t1H. o TRI-STATE Control ay C =10 pF, R = 10k 125 200 ¢ nt
from Rising Edge of RD to (See TRI-STATE Test ¢
Hi-Z Stale) Circults)
.ty Delay from Faliing Edge 300 450 ne
dﬁmﬁbwnomﬂmn %
Cry Input Capacitance of Logic ] 75 1 pF
Controt inputs :
Cour TRL-STATE Output 5 75 - pF
Capacitance (Data Butiers) .
CONTROL INPUTS [Note: CLK IN {Pin 4) is the input of & Schmitt irigger circult and i therefore specified separatety)
Yy (1) Logical “1" Input Vohage Voc=5.25 Voo , 20 I 15 1 vig
{Except Pin 4 CLK IN)

S0802Qv/r0802QV/£08020V/Z0800QV/108020Y
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]

AC Electrical Characteristics (continued)
The loliowing specifications apply for Voo = 5Vpe and Ty £ Ta S Tpiax, unless otherwise specified.

Symbol I Parameter I Conditions I Min I Typ I Max ] Unlts

CONTROL INPUTS [Note: CLK IN (Pin 4} is the lnput of a Schmitt trigger circuit and is tharelore specified separately]

Vin(0 Logical "0" Input Voltage Vog=4.75Vpe 0.8 Voo
{Except Pin 4 CLK IN)

Iy (1) Logical "1" Input Current Yin=5Voe 0,005 1 pApc
(Al Inputs)

i ©O) Logisal “0" Input Current ViN=0Vpe -1 ~0.005 HADG
(Al Inputs)

CLOCK IN AND CLOCK R

Vi+ CLK IN (Pin 4) Positive Going . 27 kR 35 Voc
Threshold Voltage

V= CLK N {Pin 4) Negative 1.5 1.8 2.1 Voc
Golng Threshold Voltage :

Vu CLK N (Pin 4) Hysteresis 06 1.3 20 Voo
Mr+)-(v1-)

Vour (0) Logical “0" CLK R Output Ig= 360 pA 0.4 Voc
Voltage Veo=4.75Vpe _

Vout {1} Logical “1" CLK R Output lp= —360 pA 24 Voc
Voltage Vee~4.75 Voo

DATA OUTPUTS AND INTH

Vour {0) Logical “0" Output Voliage
Data Outputs lour =18 mA, Voo =4.75Vpe 04 Vpe
TINTR Output lout = 1.0 MA, Voo = 4.75 Vg 0.4 Voo

Voyr (1) Logical 1" Output Voltage lo= —360 uA, Voo =4.75 Voo 2.4 Yoc

Vour (1) Logical “1" Output Voltage lo= —10 uA, Voo = 4.75 Vpe 45 Voo

lour TRI-STATE Disabled Output Vour =0 Voc -3 PADC
Leakage (All Data Butters) Vour =5 Vne . K] nApc

IsOuURCE Voyr Short o Gnd, Ty = 25'C 45 [ mApe

ISINK Vouyr Short to Ve, Ta=25'C 9.0 16 mApG

POWER SUPPLY

Iec Supply Current (Includes feLk = 640 kHz,
Ladder Current) VRee/2=NC, To=25'C

and C5=5v

ADC0801/02/03/04LCJ/05 1.1 1.8 mA
ADCOBOALON/LCV/LCWM 1.9 25 mA

Hota 1: Absoluie Maximum Ralings indicate kmits beyond which damage 10 the device may oceur. DG and AC slectical $pacifications 00 not apply when operating

tha device beyond iis speciied operating conditions.

HOte Z AN vollages 418 messurad with respect 10 Gnd, uniess dtherwise spacified. I'MupunhAGndpdrlemb-WnﬁlDGM

Nate 3: A zener diode exists, internally, rom Vg %o Gnd and has 8 fypical braakdown voltage of 7 Vpe.

Note 4: For Vil — )z Vyd +) the dighal 0t code will ba (000 0000, TWMM&CMODUHHMM(“MMM-IM

conduct 1ot anatog Npul vollages one diods drop below oround o one diode Orop gresier ihan the Vo supply. Be carehul, during lesting at low Vg levels (4.5V),

A3 high vl 4naicg Inputs {5V) can causs this Input SIode ko COMtCT: y 81 dlevated and cause errors for analog inputs negr full-scale. The

spec aflows 50 mV lorwand bas of either Gode. This means that as long 88 the analog Viy does not excesd the supply volage by mors than 50 mY, the cutpul

code will be camect. To achieve an abaokie 0 Vog 10 6 Ve input voliage range will thersiors tequise & minkmum supply voitage of 4.650 Ve over lemperature

 varistions, initisl Lolerance And loeding.

Hote & Accuracy s guaranioed aticyx = 640 kHz. Atmmknmnmmunmm For lower clock frequencies, tha duty Cycie limits can be
20 long as the clock high time imareal or minkmum clock low Wmd iNterval it 0O less thah 275 ns.

Hete &: Wit an asyncheonous 314 pulte, up 1 8 clock periods may be réquirkd befors the imernal clock phases 419 propet 10 Sl (N COMversion process. The

slart request i intenally laiched, ses Sixre 2 8nd section 2.0

Note 7: The TS input s assumed 1o bracket ihe W sirobe input and iherstcre tiring i dependent on the WA pulse width. An arbirarfly wide pulse width witl hold

the converner In & resal moda and the start of conversion ke initiated by the low 10 high yansiion of the W pulse (sse Bming diagrams).

Note §: None of these A/Ds requires & tera adust (see section 2.5.1). To oblain zero code a1 other anaiog INput vOIages 09 Section 2.5 and Figure 5,

Note & The VRer/2 pin e the center point of 2 two resisior divider connectd irom Viee 4o ground. Each resistor is 2.2k, sxcept for the ADCOS04LCS where each
rosiator 14 100 Total ladder INpUL reshLance K the Surm of the two equel résision.

LOSLC NPUT TRREIHOLD vELTASE (V)

L

OUTINT Luhhtn? ma)

fcLk vs. Clock Capacitor
e ——r

.

Typical Performance Characteristics

Logic input Threshold Voltage

vs. Supply Voltage
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GENERAL DESCRIPTION

8192-word x 8-bit UV Erasable and
Programmable Read Only Memory

The 2764 is a 8192 word by 8 bit erasable and electri-
cally programmable ROM. This device is packaged in a
28 pin dusl-in-line package with transparent lid. The
transpatent lid on the package allows the memory
content 1o be erased with ultraviolet light.

MODE SELECTION

FEATURES

e Single Power Supply .............. +5V ¢ by

e Simple Programming Program Vollage: + 21vnge
Piogram with one 50ms Py,

& S .. +.+. No Clocks Requiry

o Inputs and Outputs TTL Compatible During Bog,

Read and Program Mode.

Access Time ......... HN482764G-2  200ns my,
HNA482764G  250ns my,
HN482764G-3* 300ns my,

» High Perfotmance Programming Avaitable

e Low Standby cufrent ............... ISMA my,

pins | CE Ot | POM | vee | VcC Outputs
Mode (201 122} 22) {11 {281 {11~13, 15~ 19)
Aead Vi, v Vi vee vec Dout
Siand-by Vi x x Vvee vee High Z
Program Vi X Vit ver vee Din
Program Verily viL viL ViH Vre vce Dout
Program Inhibit vin x x vee Vee High Z
x = don't cafre

a-h
BLOCK DIAGRAM S

aadl

(Top View}

T L, 111

Power Uown Dwtpt

Peng bog
Bulters

¥ - Uecder Y-Larmg
(353 3 T

A-Deculer
Memery Matsin

J——
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(;ENERAL DESCRIPTION

16394-word x 8-bit UV Erasable and
ngummablo Read Only Memory

The 77128 is @ 16384 word by 8 bit erasable and elec.
wically programmable ROM.. This device is packaged in
. dual-in-line package with transparent lid, The trans-
parent iid allows the user to exposa the chip to
dtraviolet light to arase the bit pattern, whereby a new
pattern can be written into the device.

MODE SELECTION

FEATURES :
s Single Power supply .. ... [ +5V + 5%
o Simple Programming Program Voltage: +21 V DC
. Program with One 50ms Pulse
® StBliC ... .nreienn PP No Clocks Requited
inputs end Quiputs TTL Compatible During Both
Read and Program Mode.

@ Access Time................ 250ns/300n:

e Absolute Max. Rating of Vpp Pin Wiy
¢ Low Stand-by Current ...................
¢ High Performance Programming Available

Pins | TE OF | PGM | ver | vee Out
puts
MODE (20) {22} 127) (1) (28} {11~13, 15~19)
Read Vi viL Vire vee vee Dout
Stand by Vin X X Vee vee High 2
Program Vi x Vi vrer vee Din
Program Verily Vi Vit Vi ver Vee Dout
Program Inhibit Vim x x ver vee High 2
PIN CONNECTION BLOCK DIAGRAM
’ 0s=0s
11111797
Fﬁg: b POWERDOWN &
F o— PROGRAM LOGIC ouTPIN
BUFFENS
.
O—t
o— *
o—] Y DECODER . Y CATING
o .
[ o
o— .
Ay .
| o .
ol ben X DECODER 131072 b
- MEMORY MATRIX
o—rt .
o— :
[
Lo—

99



k IC TIL
54/74(LS)46-47

48, 246

.- % 2 -
ngan jalankeluar ko- SeaMENT mmcu. mnlﬂlmmvm OurLAYE

tektor terbuka (30 V) TOENTIFICATION 8= snd 9= Ofor 246, 247, LS 247 and LS447)

P kidekod ,
Pgekods, oy O CESEIEELEET ]

dengan jalankeluar

ml '] - Qe [now
kolektor terbuka  «  tt=t e | o T
{15V) . uuttt:;}u o-ououou'ol:"o”
dengan jalankeluar 3 XX [CE U & 9 [on [oer |ow |on loer [ow
kolektor  terbuka —i—fi % tg::i O L LR id 1on]
V) DlEEfERRT [ iome fr e o
e s——wzal.s"rf"' o
9 u|x [nLuLw n o [on Jom R ad on
w WX [wL NL " onon::l on OM
S BRI it A 1l 4
W O le]x |[MNLH u O JOFF|OFFION jOrs o
i Lnix Ihwunl & oenlonr [one loms |3 1000 |or
XX [X X X x| L OFF | OFF | OFF [ OFF [OFF L]
Ml jJe b e b L OFF | OFF | OFF | OFF | OFF orr 3
B lelx jxxxx] w on |on Jou fom jom
Funciion table

& 404, 47A_ LS 4T LENT
® 2ok, M7 LE2eT LE44?

CATATAN:

1. Jalsnmasuk polosan (B} harus terbuks stau ditaruh pada taraf logika
tinggi bila fungsi-fungsi keluaran 0 hingga 15 diinginkan. Jalanmasuk
polosan derst {FB1) harus terbuka atau tinggi kelsu pemolossn nol
dasan tidak diinginkan.

2. Kalau taraf logika rendah dikenaksn dengan langsung kepada:
jslanmasuk polosan {Bl) maka semus jalsnkelusr segmen adaish off tak
perduli skan taraf yang ada di sebarang jalanmasuk lain.

3. Bils jslanmasuk polosan deret (RB1) den juga jelanmasuk-jalanmasuk
A, B,C, dan D berada daiam taraf rendsh dengan famp test i, maka
somua segmen kefusran off dan jalankeluar polosan deret { ) pargi
ke taraf rendah (kondisi tanggap).

4. Kalau jslanmasuk polosanisiankeiuar polcsan deret (BLED) terbuka
atau dibisrksn tinggi, dan jslanmasuk lamp test dibust rendah, maka
semua segmen keslusran adslah on.

t BUABO adatah logika AND kawat yang berguna sebagai jalanmasuk
polosan {B1) daatau jatanketusr polosan deret (RBD)

wopply ouir, imA} | win bl | wuL ined
a7A
248 - 190 100
M7
Lsar
L5247
L3427 T 100 100
LS ee?
~
Condition | Fandn  Fanout
SA SUNED & L 25
A "o H 1
204 np- LM [
7 [ LM [ ]
vther ou. L 5
L 3
sa SURSS inp. w n
CSM7 | other inp. LM L]
L ]
SN0 eve. " 25
wther outp. L [
SUNED g, :
[T =Y
Othar inp. v,]
ST [SUREO evep. L s
H 285
ot L [ )
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