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ARSTRACT.

This regsearch 1is trying to develop "Floatless Liquid

leve]l controllong system” wss developed from the old avatem

and try Ffor use wireless system cirecuit to control system.

This controlling vused radio wave to transmission for control.

We hope tno make first product uéing the more eff{ieiency.
And yean be apply in  the hazard znnevor the long length
control (Remote Conkrol) the study of this proiect can be
divided by Seeking Informstion ., designing of circuit for
Receiving and transmission and miscellancous experiment. For

f.the most effigency of controlling system.
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Encoder and Decoder Pairs
CMOS

1

These devices ase designed to be used as encoder/decoder pairs in remote con-
trol applications.

.- The MC145026 encodes nine lines of information and serially sends this informa-
tion upon recelpt of a transmit enable (TE) signal. The nine lines may be encoded
with trinary data (low, high, or opan) or binary data (low or high). The words are
transmitted twice per encoding sequance to increase securlty,

The MC145027 decader receives the serial stteam and interpels flive of the trinary
digits as an address code. Thus, 243 addresses are possible. If binary data is used
at the encoder, 32 addresses are possible. The remaining serial information is jnter-
peted as four bits of binary data. The valid transmission output (VT) goss high on
the MC145027 when two conditions are maet. First, two addresses must be consecu-
tively feceived (in one encoding sequence) which both maich the local address.
Second, the 4-bits of data must match the last valid data received. The active VT
indicates that the Information at the data output pins has been updated.

The MC145028 decoder traats alf nine trinary digits as an address which allows
19,683 codes. If binary data is encoded, 512 codes are possibla. The valid transmis-
sion output (VT) goes high on the MC145028 when two addresses are cansecutively

. teceived (in one encoding sequence) which both match the local address.

¢ Operating Temperature Range: ~40° to 85°C
¢ Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C
* interfaces with RF, Ukrasonic, or Infrared Modulators and Demodulators
¢ RC Oscillator, No Crystal Required
¢ High External Component Tolerance; Can Use $5% Components
¢ Internal Power-On Reset Forces All Decoder Oulputs Low
¢ For infrared Applications, See Applications Note AN1016
¢ Operating Voltage Range: 4.510 18 V
* Low-Voltage Varsions Available —
SC41342: 2.5 to 18 V Version of the MC 145026
S$C41343: 2.8 10 10 V Version of the MC145027
5C41344: 2.810 10 V Version of the MC 145028
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Figure 3. MC145028 Decoder Biock Dlagram
MAXIMUM RATINGS* ‘(Voltage Relerenced to Vgs) This Gevice contains protection cir-
Symbol Pacameler Valus Unht cuitry o guard against damage duo
2 0 high static voltages or electic
Voo DC Supply Vollage (except SC41343, SC41344) -0.510 +18 v ields. Howover, procauons must
Vol 43, SC41344 onl ‘-0.510 +10 v ba taken 1o avoid applications of any
Yoo §C Suopty VepagbiiewTy 7 - hage higher than maximum rated
Vin | DC input Vohage -05Vpps | V Kagos 10 this high-impedance cir-
T cult. For ralion, Vi, snd
\ 5| v proper operalion, Vig
Vou | 0COupuiVohuge 2O 05 Vout should be constained 1o the
lin DC input Current, par Pin 210 mA 18nge Vs $ (Vin of Vout) S VDD
ot DC Output Cuirent, per Pin 110 mA
Pp Powaer Dissipation, par Package 500 mw
Tsg | Storage Temperawre ; 6510 +150 oc
T Load Tomperature, 1 mm t?m Case for 10 Soconds 260 c

. * Maxlmum Ratings are those values bayond which damage to the device may occur. Funciional

"

should be

P

ions soction.

d to the imils In the Electrical Characlaristics tables or Pin Dascrip-

&l

“

W e
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MC145026°MC145027°MC145028¢
S$C4134225C41343+5C41344 !

ELECTRICAL CHARACTERISTICS — MC145026, MC145027, MC145028, and SC41342° (Voltaga Referenced to Vgs)

Gusrantesd Limit |
Symbol Characterlstia Veo 40°C 25°c - +35°C ¢y | Ul
, ) ) Min Max Min Mex Min Msx
vou Low-Level Output Voltage 50 — Joos | — Joos | — | oos v
{Vin = VDp o1 0) 10 — o005 | —~ |o0os| — | o005
15 -~ Joos | — 6os | — | 005
VOH High-Level Output Vokage 50 | 495 | — | 495 | —~ | 495 | — v
{Vin=0OorVpp) * 10 9.05 — 0.95 - 9.95 -
15 1495 | — 1495 | — [1485 ] —
ViL Low-Level Input Voliage, . v
(Vout=4.50r05V) 50 - 15 - 15 — 15
(Voup = 9.00r 1.0 V) 10 — 30 - .0 - 30
(Voup= 13507 1.5 V) 15 - 4.0 - 4.0 - 40
ViK High-Level Input Voltage v
(Vout=0.50r 4.5 V) 50 3s - 3s - 35 -
(Vour = 1.00r 9.0 V) 10 7.0 — 7.0 - 7.0 -
{Vour = 1.5¢r 13.8 V) 15 1 - 1" - 1" -
IoH High-Level Outputl Current 1 ma
(Vour=25V) 5.0 -25 | — | -21 - | ~t7 | =
(Vout= 4.6 V) 50 |-052}) — |-044| — |-036| —
(Vout = 9.5 V) 10 13 —~ | -1 - | 09| -~
(Vout = 13.5V) 15 8| — | 80| — | -24 | —
oL Low-Level Outpit Current mA
(Vout =0.4 V) 5.0 052 | — |o4a ) — | o036 | —
(Vout=0.5V) 10 13 — 1.1 -~ 0.9 -
(Vout= 1.5 V) : 15 a6 - 3.0 - 24 -
ha Input Current — TE 5.0 - - 3.0 1" - - pA
{MC145026 and SC41342, Puliup Devico) 10 - — 16 60 - -
15 - - 35 120 -
by tnput Current 15 — Js3| = |[t03] = | 10| mA
i Rg (MC 145028 and 5C41342),
Dsta In (MC145027, MG145028)
tin Input Current pA
A1-A5, AG/DE-A/DY (MC 145026 and SC41342), 50 - - Sudl <10 | 5 -
A1-A5 (MC145027), 10 - —_ - —_ —
A1-A9 (MC145028) 15 — - - 4500 | .
+1000
Cin Input Capacitance (Vi = 0) . —_ —_— - - 7.8 — — pF
Ipp | Quiascent Curent — MC145026 and SG41342 5.0 - - - | 01 - - |
4 10 - - - 0.2 - -
4 15 - - — Jo3 | —~ -
D0 Quiescent Current — MC145027, MC145028 5.0 - £ 9 50 - - 1A
\ 10 - - - 100 - -
15 - - - 150 - -
1d Dynamic Supply Current --- MC 145026 and SC41342 | 5.0 - — - 200 - - HA
{fe = 20 kH2) 10 - - - 400 - -
15 - - - 600 - -
[ Oynamic Supply Current -- MC 145027, MC 145028 50 — - — |40 | — - | m
(fe = 20 kM2) i 10 - - - 800 - -
15 - - - | 1200} — -

*Also see next Electrical Characteristics table for 2.5 V specifications.
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MC1450260MC

A

145027MC145028+
SC41342+SC41343+5C41344

ELECTRICAL CHARACTERISTICS — §C41342 (Voltage Referenced 10 Vss)

o Guaranieed Limit
Symbol Characteristio vlv)D ~40°C 25°C «85°C Unit
. - Min | Max Min | Max Min | Msx
VoL Low-Level Output Voliage 25 - 005 - 005 - 0.08 v
{Vin=0VorVpp)
* VON High-Level Output Yohage 25 245 - 245 - 2456 — v
(Vin=0VorVpp)
iU Low-Level input Voitage 25 — 03 - 03 - 0.3 v
(Vout=05Vor20V)
ViH High-Level Input Voltage - 25 22 — 22 - 22 - v
(Vout=05Vor20V) .
oH High-Level Qﬁpqt Curent 28 0.28 -— 0.25 — 0.2 —_ mA
(Vout= 1.25 V)
. oL Low-Level Output Current 2.6 022 —~— 0.2 -— 0.16 -— mA
(Vout » 0.4 V) ’
lin Input Current (TE — Pullup Device) 25 — - 0.00 1.8 ~— - HA
kin Input Current (A1-AB, AG/DG-A9/D9) 25 - - - 425 - —_ pA
DD Quiescent Current 25 — — - 0.05 - - WA
lad Dynamic Supply Current (i = 20 kHz) 25 - —_ —_ 40 - - nA
i
§
.
‘
+
LS
4
)
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, Figure 4. Figure 5.
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Figure 6, Flgure 7. i
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OPERATING CHARACTERISTICS
fq

MC145026 f

- %

The encoder serially transmits trinary data as defined bythe
slate of the A1 through AS and A6/D6 through AS/D9 input
pins. These pins may be in either of three states (low, high, or
open) allowing 19,683 possible codes. Thetransmitsequence
is inktiated by a low level on the TE input pin. Each time the TE
Input Is forced low, the encoder outpuls two identical data
words. Between the two dala words, no signalIs sent for three
data periods. H the TE input is kept low, the encoder continu-
oysly ransmils the data word. See Figure 10.

Upon power-up the MC 145026 can continuously transmit
data as long as 1% remains low. The device can transmit two-
word sequences by pulsing TE low. Howaver, no application
shouki be designed 1o rely upon the first data word transmitied
alter power-up, bacause this first word Is Invalid data.

Each transmitted Irinary dight Is encoded into pulses (See
Figute 11). A logic zero (low) Is encoded as two consecutive
shortpulses, alogicone (high) as two consecutive long pulses,
and an open (high-impedance) as a long pulse followed by a
short pulse. The input state is determined by using a weak
“output® device to try to force eagh input firgd low, then high. If
only a high state results from the two tests, the input is as-
sumad io be hardwired to Vpp. only alow state is chtained,
the inputis assumed tobe hardwired 1o Vss. Ifboth a highand
alow can be lorced at an inpul, an open is assumed and is en-
coded as such. The "high® and “low” levels are 70% and 30%
of thegupply voltage as shown in the Elecirical Characteristics
Table. The weak "output” device sinks/sources upto 110pA at
a5 Vsupply fevel, 500 pA at 10V, and 1 mA at 15 V.

The TE input has an internal pullup device o that a simple
switch may be used taforce the input low. While TE is high, the
encoder is complelaly disabled, the oscillator is inhibited, and
the current drain is reduced 1o quiescant current. When TE is
brought low, the oscillator {s started, and the transmit se-
quencebegins. Theinputs are then sequentially selected, and
determinations are made as o the input logic states. This in-
lormation Is serially transmitted via the Data Out pin.

MC145027

This decoder recaives the serial data from the encoder and
oulputs the data, if itis vaiid. The transmitted data, consisting
of two identical words, is examined bit by bit during raception.
- The lustfive wrinary digits are assumedto be the address, lithe
f8celved address matches the local address, next four (dala)
bits are Internally stored, but are not transterred to the oulput
data latch. As the second encoded word is received, the ad-
dress must again match. if a match occurs, the new data bits
are checked against the previously stored data bits. I the two
nibbles of data (four bits each) match, the data is transferredlo
the output data laich by VT and remains until new data ro-
places k. Atthe same time, the VT output pin is brought high
and remains high untlt an error is raceived or untii no input sig-
nal is received for four data periods. See Figure 10.

Althoughthe address information may be encoded intrinary,
thq data information must be either a one or.azero. Atrinary
{open) data line is decoded as a logicone. ¢

MC145028

This decoder operates in the same manner as the
MC145027 except that nine address lines are used and no
dataoutput is availabla. Thae VT outputis used 1o indicate that
a valid address has been received. For transmission security,
two identical transmitted words must be consecutively re-
celvedbefore avalidiransmission output (VT) signalisissued.

The MC145028 allows 19,683 addresses when Irinary lov-
ols are used. 512 addresses are possible when binary levels
are used,

PIN DESCRIPTIONS
MC145026 ENCODER

A1 through AS, A6/D6 through A/D9 (Plns 1 through 7,
9, and 10) ‘

These address/data Inpuls are encoded and the dataigsent
serlally from the encoder via the data oul pln.

i
Rs, Ctc, Atc (Plns 11, 12, and 13)
These pins are part of the oscillator section of the encader.
See Figure 9.
# an external signal source is used instead of the internal os-
cillator, it should be connected o the RginputandiheRTc and
CTC pins should ba lett open:

YE (Pln 14)

This active-low transmit enable input initiates transmission
whaen forcad low. An internal pullup device keeps this input
normally high. The pullup curtent is specitiad in the Elactrical
Characteristics table.

Data Out (Pin 15)

This Is the output of the ancoder that setially presants the
encoded data word.

Vss (Pin 8)

The most-negative supply potential. This pin is usually
ground.

Voo (Pln 16)
The most-positive power supply pin.

MC145027 AND MC145028 DECODERS

A1 through AS (Pins 1 through §) — MC145027
A1 through A9 (Pins 1 through 5, 15, 14, 13, and 12) —
MC145028

These ara the local address inputs. The stales of these pins
mustmatch the appropriate encader inputs for the VT pintogo
high. The local address may be encoded with Irinary or binary
data.

D6 through D8 (Pins 15, 14, 13, and 12) ~ MC145027
ONLY .

These outputs present the binary information that is on en-
coder inputs A6/D6 through A9/DS. Only binary data is ac.
knowledged,; a trinary open al the MC145026 encoder is de-
caded as a high level (logic 1).

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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Figure 18. Infrared Rocelver '
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LM158/LM258/1LM358/LM158A/LNI258A/LM358A/1 M2904

.

~——

Nalional e
Corporation, *gl o

LM158/LM258/LM358, LM158A7LM258A/LM358A,
LM2904 Low Power Dual Operational Amplifiers

General Description !

?

The LM158 serles.consists of two independent, high gain,
Internally frequency compensaled operational amplifiers
which were designed specilically 10 operate trom a single
pbwer supply avar a wide ranga of voltages. Oparation from
sphit power supplion is slso ponsible and the fow power sup-
ply current drain Is Indepandent of the magnitude of the
power supply voltage.

Application areas Include ransducer amplifiers, dc gain
tiocks ardd all the conventional op amp chculta which now
€80 o maorn naslly inplamesiad i single pownr supply sya-
tems. For axample, the LM 158 serles can be directly operat-
od of! of the, atendard + § Vb power supply vcltage which
ls used in digital systems and witl easily provide the required
intetface electronics withou! requiring the additional +1§
Voc power suppilgs. 1

Unique Characteristics

8 In the Hnear mode tha Input commoan.mada voltage
ranga Includes ground and the oulpit voltaga can also
swing lo ground, even though operated from only a sin.
g's power supply voltage

8 The unity gain cross frequeancy (s temparature
compenseted,

] Th’e Input bias cuttent is atso lemperature
compensajed. ¢

Advantages
8 Elminales naag for cyal supplioa

® Two interngily compensated op amps In a single
packege

gy -

| Alows directly sensing near GND and Vour siso goes
to GND

[ Compatibie with all forms of toglc

u Power drain sultable for battery operation

® Pin-out same as LM1858/LM 1459 dual operational
amplifior

Features
8 internatly frequency compenested for unity gain
= Large do voltage gain
8 Wide bandwidit (unity oain)
{(lemperature compansated)
® Wide power supply range: .
Single supply 3 Vpg 10 32 Vpg
or dual supplien . 215 Vpc 1o £18 Vpg
B Very low supply current drain (500 pA)—essentialty in-
dependent of supply voltage (1 mW/op amp at
V8 Vpo)

100 o8
1 Mz

® Low Input biasing current 48 nApc
(temperature compensated)

® Low input ofisel voltage 2 mVpe
and offset current 6 nApe

8 Input common-mode voltage range Includes ground

8 Differentia! Input voilage range onual (o the power sup-
ply voltege

® Lerge output voltage swing  0pg to V4 — 1.5 vpg

}

A l§
Connection Diagrams (Top Views)

Metal Can Pnchogr ‘
. v

-

outeyt A outeyr e
INVERTING INVERTING
INPUT A mwryt g

NONINVERTING
INPUT A

NORINVENTING
(LI ]

, TLHrTINT .
Order Number LM158AH, LM1SSH, LM256AH,

g LM258H, LM3ISSAH or LMaseH
* See NS Packsge Number Ho8C
’ {

ouUTPUY A —‘ ;-—-. v

: 2
IRVERTING IRPYT A ~rf e ourrerse

NONINVERTING 3

i Fe invinnme mevr o

RONINVERTING
e priaiph

- TLUM/TTRY -2
Order Number LM158J, LM158AJ or LMassy
8ee NS Packuge Number JOUA
Order Number LM358M, LM3SOAM or LM2904M
8ee N8 Package Number MOSA
Order Number LM3BSAN, LMISSN or LM2904N
Bee N8 Package Number NOSE
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r Absolute Maximum Ratings
1 MERtery/Aeroepece specified devices are requirer, contact

(Hots 9)
LM158/L82538/LM358
LMISSA/LM2SSA/LMISSA
i Supply Voltage, V+ 32Vpcor 16 Vpc
{ Differantal tnput Voltage 32 Vpc
Input Voltage -0.3Vpcto +32Vpe
Power Dissipation (Note 1)
Moided DIP (LM358N) 830 mW
Matal Can (LM158H/ -
T LM258H/LM358H) 550 mW
Smatl Outiine Package 530 mw
Output Short-Circuit 10 GND
. (One Amplifier) (Note 2)
I v=-<15vpcandTa=25C Continuous
Input Current (Viy < —0.3Vpg)
(Note 3) -+ 50 mA

R R Y

LM2904

i e

-

26Vpcor 13 Vpe
28 Vpe

~03Vpgto +26 Vpe

830 mw

530 mwW

Continuous

50 mA

Operating Temperature Range
M358
LM258
LM158
Storage Temperature Range
Lead Temperature
{Soldering. 10 seconds) DiP
ESD rating to be determined.
Lead Temperature
(Soigering, 10 ssconds)
Soldering Information
Duakin-Line Package
Soldering (10 seconds)
S:nall Outiine Package
Vapor Phase (60 seconds)
Infrared {15 seconds)

LM158/LM253/LIR358
LM158A/LIM258A/LIM358A

0°Cto +70°C
~25°Cto +85°C
-85°Cto +125°C

-85°Cto +150°C
260°C

. 300°C

R e -

260°C

215°C
220°C

E2N

MWWMWIWMM“M

L2904

-40°C to +85°C

-65°Cto +150°C

-~ #% 300°C

260°C

215°C
220°C

See AN-450 “Surface Mounting Methods and Their Effect on Product
Reliability” for other mathods of soldering surface mount devices.

Electrical CharacteristiCs v- = - 5.0 vpc. Ta = 25°C. uniess otherwise stated

|
P ns LMISSA LM258A : LM3S8A LM158/LM258 LM358 LM2004 Units
iMin Typ Max [Min Typ Max iMin Typ Max Min Typ Max |[Min Typ Max |Min Typ
Input Oftsat Voltage |(Note 5) TRy £y =3 | 22 3 =2 25 22 =27 x2  +7 |mvpe
inpust Bias Current HiNg+) OF by~ i
a 4 4 1 ; 45
Veus = OV, 6 20 S0 0 80 5 100 5 150 | 250 45 250 [nApc
tnput Oftsst Cumrent {hnyi+) = v~y Vo = OV 22 %10 £2 =15 | 5  £30 3 30 +5  +50 25 50 |nApc
. - t
Input Common-Mode |V+. = 30Vpc, (Note7) ~ '
--1 Ve -1 v+ -1, v==15,0 V+-15 V+ -1
Vohage Range (LM2904,V+ = 26V) (1] \J S5l 0 5] 0 5] C ] 0 1.5] Vpe
Suppty Current A = o V*+ =30V =
1 1 1 2 1 2 1 2 1
(LM2904 V+ = 26V) 2 . 2 |mAoc
R = wonalOpAmps . 07 12 07 12 07 12 07 12 07 12 07 12 |mApc
Ove Full Température Range |

-
=
by

POSZIN1/VBSEW1/VBSZINT/VBSHINT/8SENT1/8STNT/8SLINT
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I - e _ LM158/LM258/LM358/LM158A/LM258A/ LM358A/ LM2904
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Electrical Characteristics (Continued) v+~ = +5.0 Vpc, Note 4, uniess otherwise stated”
H 1
Parametar Conditions LM1SSA |  LM2ssA [ Lmasaa LMIS8/LM258 | LM3s8 | L2904 Unit
Min Typ Max|Min Typ Max[Min Typ Max{Min’ Typ Max !Min Typ Max [Min Typ Max 1
Large Signal Votage |V = 15Vpe i :
Gain RL2 2K, (ForVo = 1Vpe | S0 100 50 100 25 100 S0 100 .25 100 25 100 vimv \
to 11 Vpg) g4 :
Common-Mods DC, : !
Rejection Ratio IVem = oViov+ —15vpe - 70 85 085 85+ 85 70 -8s 165 70 50 70 dB
Ba e y =
T ’ Power Supply DC.V*+ = 5Vpeto30 Voo .. =t ! i it JU.
vowai { Rejection Aatio (LM2904,V* = 5Vpe.. . |65 100 65 T100 T ies5 100 85 100 165 100 50 400 a8
o 10 26 Vpe), Ta = 25°C . ;
- +
- Amplifier-to-Amplfier | = 1 kHz 10 20 kMz, Ts = 25°C | ! i
r Coupling (Input Ref ), (Note 8) - 120 -120 i -120 ~-120 ' -120 -120 dB .
Output Current ViN*“= 1Vpe, | )
Source VIN_ = OVm_ 20 0 !
~ V+ = 15Vpe, 20 4« 20 40 20 40 20 « 20 40 mApc )
g Vo = 2Vpc, Ta = 25°C
Sink VIN® = 1Vpo. VNt = 0Vpe . >
V+ = 15Vpe, Ta = 25°C, 10 20 10 20 10 20 10 20 10 20 10 20 mApe 1
Vo = 2Vpc -1
VIN® = 1 Vpe, : E
Vin* = 0Voc "1z s0 12 50 12 50 12 0 12 50 12 50 A :
Ta = 25°C, Vg = 200 mVpc. oc :
. V+ = 15Vpe 1
+— | ShortCircult 1o Ground | T, = 25°C; (Note 2), 3
AT 3 0 & 40 80 0 6o © 60 0 60 40 6 | mape
) \ 15Voc — : k
¥ | inputOfttset Vottage | (Note 5) 4 ‘t4 5 +7 +9 £10 | mvpe ':
Input Offest Voltage  |Rg = 001 ’ ) ;
= | o s 7 15 718 7 20 7 7 7 pVIC :
input Oftset Current  {bwyg+) = Inyi—) £30 £30 £75| -~ +100 £150 +45 +200| nApc ]
nput OffsstCusrert |Rg = 0N he
D S 10 200 10 200 10 300 10 10 10 PADC/"C
Input Bias Curreat Iy 4 O by - 40 100 40 100 40 200 0 300 0 500 40 500 | nAnc




s

Mr:mmmwdmivirmmmmuxumnpmanOJ\im&QMwmdhmman‘ = 1.5V (at 25°C}. but sither or both
nouts can go 10 + 32 Ve wethout demage (+ 26 Ve for LM2904), of the Mmagy of v=

Nots &: Dwe © y of exiernat nsure thet g &5 NOt OnNge 0 Vit S¥RY

Nots & Reter 10 RETSTS8AX for LMISSA milltary specihications and 10 RETS158X for LM158 miltary soecricssons.

P

Crao mmmmumumwdwmmmm
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J Electrical Characteristics Comnued) v+ = +5.0 Voc. Note 3 iniess otherwise stated \ ‘2
. M Parameter Conditions Lu153A LM2ssA | 7 Lm3saA LA158/1L08258 Lmass Al
| ) - Min Typ Max [Min Typ Max {Min Typ Max |[Min Typ Max [Min Typ Max |{Min Typ Max -
48 input Common-Mode |V+ = 30 Vpc, (Note 7) ” i % . . + Vpc
i Voitaoe R (LM2904, V+ = 26 Vi) 0 v+-21 0 v+-210 v+=-21 0 V+-21 0 V+-21 0 v+ -2 )
Larpe Signal Voltage |V+ = +15Vpc
Gain (Vo = 1Vpcto 11 Vpg) - 25 25 15 25 15 15 vimv
AL 2 2kn
OutputVottage Swing| o
Vou V+ = +30Vpe, AL = 2k 26 26 26 26 26 22 Voc
RL 210k o Ve
(2904, v+ = 26Vp  NT B 21 2 27 28 27 2 27 28 B2 VY
Vou V* = 5Vpc. AL 2 10kt :'-:lws 20 5 20 ) 20 § 20 5 20 -] 100 |mVpe
Output Current Vo = 2Vpe ; .
Source Vin® = +1Vpc. Vin~ = 0Voc. ] .
V* = 15Vpe 10 20 10 20 10 20 10 20 10 20 10 20 MApC
Sink ViINT = +1Vpc. Vint = 0Vpe,
1
E v+ = 15Vpe ‘.lD 5 5 8 5 8 5 8 | 8 5 8 mApg
~ Note 1: For g &t high 80, the LIM358/LMISAA, L2904 mumt Do Gersted based on g + 125°C o and & thermal ressstance of 1207C/W wiach appies tor the dewice scidersd in & prmed
mmm‘m—a-ummmzs/uaummwwuwumum.»1mmmwmm-mwdmmmmm
munnmnmubmnmm-mnnmm &
Note 2 Short ecutts from the ouput 1 V* can caee hestg end cion. When 0 SHort LTS & ground, The MEDATRIM OUAR CurTent 8 y 40 mA in of the magrnude of
v‘.nm—ummnmansvwmmmmummwwmwmwmmwmmtmmum
M&mmwﬂw&lmmwnwuhmmimmn-ubhmﬂmmmummmmmwmmwmuwm
mhmbummm--h:mmmmmmncn.MMMmmnmmunwmmoonnv*ww(&nmu.w
Overdrve)} 10r the Sme Aurstion that an nput is driven necaive. Thes & not UcHve end nomasl s siates will re-establish when the nput voItage. which was NegRIvG, S08iN rehame 10 & vSkus grester than —0.3 Vpe (st 25°C). 4
mtmmmmno-ss‘cz'r.sqzs*cunwtulumsummume/wémmnmm-zs‘cs‘r,s +85°C, the LM3S8/LIM3ISSA ternperatre
specihcasons are mited 10 O°C 3 Ty < +70°C, and the L2904 specrications are bmmed 10 —40°C 5 T4 s +85°C.
nn-tvo-uvwn,-on-mv'msvxnmvwn"nummwwvxmv‘ =1.5 Vo) 8t 25°C. For (M2804. V= rom 5 Vpe %0 26 Vpe.
Nets §: The drection O 8w INDUT current s owt of the IC due 10 e PNP scat stags. The Qe y independent of the state of the oUtDUL 30 NO I0SANG CHANQE Exivts on the FOU! fnes.
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P | Performance Characteristics (conunued) (L2002 onty) ‘

S
;’@ tnput Current Voltage Gain
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} n § Ry o0
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V' - SUMLY VOLTAGE (Wt v’ JUPPLY VOL1AGE (Vo) ‘
¥ WnrTIer-s
Application Hints

The LM158 series are op-amps which operate with only &
single power supply voltage, have true-citferential inputs,
nd remain in the liness mode with an input common-mode
voiage of 0 Vpc. These ampiffiers operale over a wide
* range of bower supply voltage with kittte change In perform-
? ance characteristics. At 25°C amplifier operation Is possible
F down 10 8 minimum supply vohage of 2.3 Voc.
mmumwm.mnmm
for the integrated circult never becomes revursed in polarity
‘amm'ourMhmimdvmuMlmuﬂtd backwards in &
| et bocket as an unimited current surge through the result-
Ing forward diode within the IC could cause fusing of the
t intemal conductors and result in a destroygd unit.

wmwmmmmmnmmmu
" snd, a3 Input differential voltage protaction diodes are not
needed, no large Input currents result from large differential
nput voltages. The ditferential input volisge may be larger
| than V+ without damaging the device. Protection should be
, provided 1o, prevent the input volisges from going negative
lmm =0,3 Vpc (at 26°C). An input clamp diode with &
1 registor 10 the IC input terminal can be used.
[Yondenmumw&‘h the ampiifiers
Iheve @ class A output stege for small signal levels which
mulodmamnwmmodo This aftows the
mwbommmmﬂhtwwwgnmh
mwmwmmmbomum
Manbomod'ommdmpowuambmyotme
mmmmwmmmmu
mtmmmmwﬂummm
iuwwmmmnmmmm
;F«umhmmunb.dhuudﬂvdyoﬁpbd
.18 e output of the ampiifier, a resisior should be used, from
gnmuum\owmwmmmmulx
biss current and prevent crossover dislortion. Where the

Is directly obupled, as In dc applications, there is no
aoesover distortion.

Cepacitive loads which are applied directly o the output of
the amplifier reduce the loop stabllity margin. Values of 50
pF can be accomodated using the worst-case non-inverting
unity gain connection. Large closed loop gains or resistive
isolation should be used ¥ larger load capacitance must be
driven by the amplilier.

The blas network of the LM158 establishes a drain current
which Is independent of the magnitude of the power supply
voltage over the range ot 3 Vpg 10 30 Vpc.

Output short circuits either 10 ground or to the posilive pow-

of supply should be of short time duration. Units canbe
destroyed, nol as a result of the short clrcult current causing
meotal lusing, but rather due to the large Increase In IC chip
dissipation which will ceuse eventual fallure dus to exces-
sive funclion temperatures. Putling direct short-circuits on
more than one amplifier at a ime will increase the loul IC
power dissipation (o destructive levels, it not proporiy pro-

tecied with extorna!l dissipation limiting resistors in series
with the outpul teads of the amplifiers. The larger value of
output source current which is evailable at 26°C provides a
larger output cusrent capability st elevated temporatures
(see typical periormance characteristics) than a nand‘avd IC
op amp.

The circuite presented in the section on typical applicstions
emphasize operation on only & single pawer supply voitage.

i complemantary power supplies are available, all o' the
standard op amp circuits can be used. In general, introduc-

Ing & pseudo-ground (s blas valtage reference of V + /2) will
allow operation above and below this value in single power
supply systems. Many apptication ckcults are shown which
take advantage of the wide input common-mode voilage
range which includes ground. in most cases, input blasing is
not required and input voitages which ungo to ground can
saslly be accommodated. .
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Typical Single-Supply Applications v+ = 5.0 vpc) (Continued) ooy
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Typlcal TSIngle-Supply‘ Applications (v - 5.0vy) (Continued)
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Typlcal SInﬁle-Supply Applications v ~ 6.0 v (Continued)
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