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Welding Invertor

Pisit Mitrsiri

Ronachai Pongthornseri
Somkanae Samor

Somsak Cheersirikul Advisor
1996

Abstract

This paper presented the design and test report for welding invertor. Initially the rectifier
and filter circuit change the alternating current 220 Volts 50 Hz to direct current 310 Volts.
Subsequently the direct current will change to high frequency pulse (about 27 kHz) by power
mosfet that it’s inside of half-bridge invertor. And Controlled switching characteristic by SG3526
entire frequency and pulse width which it received data from output section to continue the
process. Finally, output voltage of welding invertor is 76 volts (no load) and welding current is

about 150 amps.
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Load R (QQ) Output Voltage (V) Output Current (A)
50 45 0.9
40 44.5 1.1125
30 44 1.46
25 43.5 1.74
15 42.5 2.83
9.5 42.0 442
73 41.8 5.726
4.7 40.1 8.53
3.5 38.1 10.88
2.9 36.0 12.41
2.5 353 14.12
2.4 349 14.54
2.2 34.8 15.81
1.8 32.7 14.8
1.4 31.0 22.14
1.1 30.0 val Ok i
1.0 29.0 29

volt)

Output Voltage & Load

50 40 30 25

3
+

15 95 73 47 35

24 22 18 14

1.1 1

R(ohm)
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WCTORO

SEM]CONDUCTOR
T=EMNICAL DATA

MUR3005PT
Switchmode Power Rectifiers thru
MUR3060PT

zesgrac for use in switching power supplies, inverters and as free wheeling diodes,
—e=a mEr=-gi-the-ant devices have the following features:

o _trzas: 3 z2nd 60 Nanosecond Recovery Time

« TS ;‘,:-_f?'r' Junction Temperature ULTRAFAST RECTIFIERS

e Zzroizar TO-218 Package 30 AMPERES

» =gn s sze Cepability to 600 Voits 50-600 VOLTS

& _w “zrnz-s Orop

o _ow _s=czze Specified @ 150°C Case Temperature

e =7 D=-eTing Specified @ Both Case and Ambient Temperatures

¢ Tome, Vess ULSE, VQ @ VB teby

s =z Tz—oz-ziure Glass Passivated Junction r—0
sop

CASE 340-02
TO-218AC
PLASTIC
W MWLM RATINGS
MUR
Rating Symbol T T Unit
3005PT:3010PT{3015PT;3020PT:3030PT 3040PT!3050PT;3060PT
Fxm Fucening Teverse Voltage VRAM 50 100 150 200 300 400 500 600 | Volts
=3 T2« Severse Vokage VAWM
oo g v izge VR
—~age SemFas Fosward Current (Pﬁa:ed VR) IFlAV) 15 To v BC 15 Te = Amps
er Leg 30 '€ 30 145C
Per Device
Iz Jzzamzia Tzenare Current, Per Leg IERM 30 30 Amps
Sgen 03, E. a3~z Wave, 20 kHz), T¢ = 150°C @ Tg = 180C @ Tg = 145°C
reorncentes S2ac Surge Current {3V 200 150 Amps
S.rqe oo 42 2t eied load conditions halfwave,
sTme Irase 5C ko) Per Leg
lzmrming sumcer Temperature and TJ. Tstg -65t0 =175 °C
T zarzure ]
T-EFML SAASACTERISTICS PER DIODE LEG
waamwn Tra—a Resistance, Junction to Case RaJC 1.8 W
Junction to Ambient | Rgga 40 ‘CwW
=T3iCa. CHRARACTERISTICS PER DIODE LEG
wam LT ~sa-T2m20us Forward Voltage (1) YE ’ Voits
‘2= S A—os Too= 150°C) 0.85 112 1.2
.= o= TS A—x Tp = 2500 1.05 1.25 15
wom ~Twn rumaizceods Reverse Current (1) iR nA
FEes o Te = 180°C) 500 1000
Sman = wooge T = 25%C) 10 10
W ~um Seveie Tecovery Time ter 35 60 ns
fz = ¢ a2 o= 55 Ampsips)

" _sp Tt Funs &°CT = 300 .8 Outy Cyoie w 2%,



" MURS3005PT thru MUR3080PT
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*The curves shown are typical for the highest voltage device in the
voltage grouping. Typical reverse current for lower vokage selections
can be estimated from these same curves if VR is sufficiently below

rated VR.

Figure 2. Typical Reverse Current (Per Leg)*
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MURS005PT thru MUR3060PT

MUR3020PT,3030PT, and 3040PT
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*The curves shown are typical for the highest voliage device in the
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i Figure 7. Typical Reverse Current (Per Leg)*
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MURSO005PT thru MURS3060PT

MUR3050PT and MUR3060PT
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MUR3005PT thru MUR3060PT
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‘ MOTOROLA

S$G1526
$G2526
S$G3526

PULSE WIDTH MODULATION CONTROL CIRCUIT

The SG1526 is a high performance pulse width modulator inte-
grated circuitintended for fixed frequency switching requlatorsand
other power control applications.

Functions included in this IC are a temperature compensated
voltage reference. sawtooth oscillator, error amplifier, pulse width
modulator, pulse metering and steering logic, and two high current
totem pale outputs ideally suited for driving the capacitance of power

FETs at high speeds.
Additionsl protective features include soft-start and undervoitage

lockout, digital current fimiting, double puise inhibit. adjustable dead
time and a data latch for single pulse metering. All digital control
ports are TTL and B-saries CMOS compatible. Active low logic design
allows easy wired-OR connections for maximum flexibility. The
versatility of this device enables- implementation in single-ended
or push-pull switching regula(ors that are transiormerless or trans-
former coupled. The SG1526 is specified over the full military junc-
tion temperature range of -55°C to +150°C. The SG2526 is specified
over a junction temperature range of -40°C to -150°C while the
$G3526 is specified over a range of 0°C to #125°C,

® 8.0 to 35 Voit Operation

5.0 Voit 1% Trimmed Reference

1.0 Hz to 400 kHz Oscillator Range

Dual Source/Sink Current Outouts: =1C0 mA

Digital Current Limiting

Programmable Dead Time

Undervoltage Lackout

Single Pulse Metering

Programmapole Soft-Start

Wide Current Limit Common Mode Range

Guaranteed 6 Unit Syncnronization

® 6 8 0 & ¢ 8 ¢ 8 0

PULSE WIDTH MODULATION
CONTROL CIRCUITS

SILICON MONOLITHIC
INTEGRATED CIRCUITS

i 7 N SUFRAX
h PLASTIC PACKAGE
CASE 707-02
J SUFFIX
CERAMIC PACKAGE
CASE 726-01
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QRDERING INFORMATION

h Juncuon Temoer
Device ature Range Pacxage
SGiszed -3510 -i50°C  Czramic JIP
332526J =20 to -15309C  Ceramic OIP
! 5G252€N Masuc 2P
{ $G3528J 0:0-325°C Caramuc OIP
! 5G3526N Ptasuc CIP

'‘MOTOROLA LINEAR/INTERFACE DEVICES



SG1526, SG2526, SG3526

MAXIMUM RATINGS (Note 1)

Rating Symboil Vaiuve Unit
Supply Voitage Vee 40 Vde
Collector Supply Voltage Ve +40 Vde
Logic Inputs - 0.3 10 +5.5 v
Anaglog inputs - -0.3to0 Ve \
Qutout Current. Source or Sink [15) =200 mA
Reference Output Current leai 50 mA
Logic Sink Current -— 15 mA
Power Dissioation {Plasuc & Ceramic Package) ) mw
Note 2. Ty, = 25°C 1000
Note 3, T¢ = -25°C 3000
Thermat Rasistance Junction to Air RagA 100 /W
{Plastic and Ceramic Package)
Thermal Resistance Juncion to Case Rauc 42 °c/w
{Plasuc and Ceramic Package)
Operatung Juncuon Temoerature T +150 RC
Storage Temoerature Range Ts:q -85 to r150 C
Lead Temperature {Soldenng, 10 Seconds) TSolder =300 2C
Notes:
1 Values bevond which damage may occur
2. Durate at 10 mW/°C for ambient temperstures aoove »30°C
3. Oerate a1 24 mwW/°C for case emoeratures 3oove ~25°C
RECOMMENDED OPERATING CONDITIONS
Characren:itic Svmbot Min | Max 1 Unit :
Suoorv Voitage Yee -80 | -35 PoVde
Collector Supply Voltage ve Po-as5 1 .35 ! vde i
Outout Sink/Source Current tEach Qutout) 0 o} " z100 EY S
Referance Load Current lraf ' o f 20 1 MA i
Osculator Frequency Range DA . 0001 200 Hz
* Osciitator Timing Res:stor r 2.0 i 150 n
* Osciilator Timing Caoacitor ot s 0.001 2 : F .
Avaiiable Deadume Range (40 kHz) 3.0 ;S0 % ’
Ooerating Junction Temperature Range Ty ! I ! *C X
5G1526 i -s5 | w0 |
5G2528 -0 | £150
3G3526 o} i, -128 1

MOTOROLA LINEAR/INTERFACE DEVICES



SG1526, SG2526, SG3526

TYPICAL CHARACTERISTICS

FIGURE 1 — SG1526 REFERENCE STABILITY
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SG1526, SG2526, SG3526

FIGURE 7 — V¢ SATURATION VOLTAGE AS A FIGURE 8 — SG1526 OSCILLATOR PERIOD
FUNCTION OF SINK CURRENT
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SG1526, SG2526, SG3526

APPLICATIONS INFORMATION

FIGURE 13 — EXTENDING REFERENCE
QUTPUT CURRENT CAPABRILITY

FIGURE 14 — ERROR AMPLIFIER CONNECTIONS
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5G1526, SG2526, SG3526

FIGURE 19 — HALF-8RIDGE
CONFIGURATION
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National
Semiconductor
Corporation

LM139/239/339, LM139A/239A/339A, LM2901, LM3302
Low.Power Low Offset Voitage Quad Comparators

General Description

The LM139 series consists of ‘our independent precision
voltage comparators with an offset voltage specification as
low as 2 mV max for all four comparators. These were de-
signed speciiically to operate from a single power supply
over a wice range of voltagas. Operation from split power
supplies is also possible and the low powsr supply currant
drain is independent of the magmitude of the power supply
voltage. These comparators 21so have a unique charactens-
e in that the input common-mode voliags ranga jncludes
ground, =ven though operated from a single power supply
voltage.

Application areas include limit comparators, simple analog
to digital converters; pulse, squaréwave and time delay gen-
arators; wide range VCO; MOS clock timers; multivibrators
and high voitage digital logic gates. The LM139 series was
designed to directly interface with TTL and CMOS. When
cperated from both plus and minus power supplies, they will
Cirsctly interface with MOS logic— where the low power
cdrain of the LM339 is a distinct advantage over standard
comparators. ca

Advantages
8 High precision comparators
® Reduced Vg diift over temperature

u Eliminates need for dual supplies

& Allows sensing near GNO

u Compatible with all forms of logic

® Power drain suitabls for battery operation

Features
u Wide single supply voitage rangs of dual supplies
LM139 seres, 2 Vpe to 36 Vpg or
LM139A series, LM2901 =1 Vpg to =18 Yg¢
LM3302 2 Vpg to 28 Vpg
of =1 Vpc to =14 Ve
X Very low supply current drain (0.8 mA) — independent
of supply voltage (2 mW/comparator at +5 Vpg)

= Low input biasing current 25 nA
u Low input offset current *S nA
and offset voitage =3 mv

X lnput common-mode voltage range includes GND

Oitferential ingut voltage range equal to the power

supply voltage

® Low output saturation voltage. 250 mV at 4 mA

u Output voltage compatible with TTL, DTL, ECL, MCS
and CMOS logic systems

Schematic and Connection Diagrams
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Tor vigw TLHI5706-2

Order Number LM1339J, LM139AJ, LM239J, LM233AJ,
LM339J, LM339AJ, LM2201J or LM3302J
See NS Package Number J14A
Order Humber LM339AM, LM339M or LM2901M
See NS Package Number M14A
Order Number LM33SN, LM339AN,
LM23C1N or LM3302N
See NS Package Number N14A
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Typical Performance Characteristics LM139/LM239/LM339, LM133A/LM239A/LM339A, LM3302

LM139/239/339, LM139A/239A/339A, LM2901, LM3302
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Application Hints

.. The LM139 series are high gain, wide bandwidth devices
"“Which, li¥e.most comparators, can easily oscillate if the out-
put lead is inadvertently allowed to capacitively couple to
the inputs via stray capacitanca. This shows up only during
the output voltage transition intervals 23 the comparator
changes states. Power supply bypassing is not required to
solve this problem. Standard PC board layout is helpful as it
raducss stray input-output coupling. Reducing this input re-
sistors to < 10 kQ} reduces the feedback signal levels and
finally, adding even a smail amount (1 to 10 mV) of positive
feedback (hysteresis) causes such a rapid transition that
oscillations due to stray feedback are not possible. Simply
socketing the IC and attaching resisters to the pins will
cause input-output oscillations during the smail transition in-
tervals unless hysteresis is used. If the input signal is a
pulse waveform, with relatively fast rise and fall times, hys-
teresis is not required.

All pins of any unused comparators should be grounded.
The bias network of the LM139 series establishes a drain
current which is independent of the magnitude of the power
supply voltage over the range of from 2 Vpg to 30 Vpg.

It is usually unnecsssary o use a bypass capacitor across
the power supply line.

Typical Applications v+ = 5.0v)

Basic Comparator Driving CMOS

v 5.3 Voe

Vo - 10
178 LtM133 Yo
*Vuer -,
TUMH/5706-3
AND Gate
v
I
19
-ars
1008 "
a 178 LT3R t
100% -
]
100k
¢ " feA-8.C
-
[ -
-+ -
T/H/STO8—4

The differential input voltage may be larger than V+ without
damaging the device. Protection should be provided i pre-
vent the input voltages from going negative more than ~0.5
Voc (at 25°C). An input clamp diode can be used as snown
in the applications section.

The output of the LM 139 series is the uncommitted collector
of a grounded-emitter NPN output transistor. Many coliec-
tors can be tied together to provide an output OR'ing tunc-
tlon. An output pull-up resistor can be connected to.any
available power supply voitage within the permitted supply
valtage range and there is no restriction on this voitage'due
to the magnitude of the voltage which is applied to the'V+
terminal of the LM139A package. The output can also be
used as a simple SPST switch to ground {(when a pull-up
resistor is not used). The amount of current which the output
device can sink is limited by the drive available {which is
independent of V+) and the 8 of this device. When the
maximum current limit is reached (approximately 16 mA),
the output transistor will come out of saturation and the out-
put voRtage will rise very rapidly. The output saturation volt-
age is limited by the approximately 6002 Rgat of the output
transistor. The low offset voltage of the output transistor (1
mV) allows the output to clamp essentially to ground level
for small load currents.

Driving TTL

TUH/ISTME-S

TUH/S708-4
OR Gate
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LM139/239/339, LM139A/239A/339A, LM2901, LM3302

Typical Applications (v+=1svpg (Continued)
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1LM139/239/339, LM139A/239A/339A, L M2901, LM3302

Split-Supply Applications v+ = +15vpcandv-=—1s Vod)

MOS Clock Driver
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' Comparator With a Negative
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National
Semiconductor
Corporation

LM124/LM224/LM324, LM124A/LM224A/LM324A,
LM23902 Low Power Quad Operational Amplifiers

General Description

The LM124 series consists of four independent, high gain,
intemally frequency compensated operational ampiifiers
which were designed specifically to operate from a single
power supply over a wide rangs of voltages. Operation from
split power supplies is also possible and the low power sup-
ply current drain is independent of the magnitude of the
power supply voitage.

Application areas inciude transducer amplifiers, OC gain
blocks and all the conventional op amp circuits which now
can be more easily implemented in sinate powar supply sys-
tams. For example, the LM 124 series can be directly cperat-
ed off of the standard +5 Vpg power supply voltage which
is used in digital systems and will easily provide the required
interface electronics  without requiring the additional
+15 Vg powsr supgplies,

Unique Characteristics

M In the linear mode the input common-mode voltage
range includes ground and the cutput voltage can also
swing to ground, even though operated from only a sin-
gle power supply voltage.

% The unity gain cross Irequency is temperature
comgensated.

® The input bias current is also temperaturs
compensated.

Advantages

¥ Eliminates nsed for dual supplies

® Four internally compensated op amps in a single
package

N Allows directly sensing near GND and Vour also goes
to GND

¥ Compatble with all forms of logic

B Power drain suitable for battery operation

Features
] Intemal)y frequancy compensated for unity gain

® Large DC voitade gain 100 d8
R 'Nide bandwidth (unity gain) 1 MHz
(temperature compensated)
B Wida power supply range:
Single supgly m
or dual supplies £1.5Vpctlo =148 Voc

® Very fow supply current crain (800 ;:.A)—essenually in-
dependent of suoply voltage (1 mW/op amp at

+5 Vo)

® Low input biasing current 45 nAge
{temperature compensatea)

B Low ingcut offset voltage 2 mVpg
and offset curmrent 5 nAnc

2 input cemmon-mode voltage range includes ground
® Qifferental input voltage range equal to the power sup-
ply voltage

M Large output voltage swing 0 VoctoVE — 1.5 Voo

Connection Diagram

Dual-in-Uine Package

GUTPUT 4 INPUT &  inpyT ¢” %50 INPUT 3" ePuT I QuTRUC]

10 13 12 1] 10 |1 :.

B

|2

] Iz 1 l s i [
7
£ JUCPYTE aPUr ™ IeyT 1 v MPUTZ® eeuT T QUTPT?
TU/H/S290-8

Top View

Order Number L}M124J, LM124Ad, LM224J,
LM224A4, LM324), LM324AJ, LM324M, LM324AM,
LM2902M, LM324N, LM324AN ocr LIM2902N
See NS Package Number J14A, M14A or N14A

Schematic Diagram (gzch Ampiifien)

AA

TUH/999-2
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Typical Performance Characteristics -
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Typical Performance-Characteristics (mzsoz onty)

Input Current
100

75

t
i i
2 % =+25°%C

4= IHPUT CURRENT (nApc)

V*= SUPPLY VOLTAGE (¥se)

Application Hints

The LM124 series are op amps which operate with only a
single power supply voltage, have true-diffterential inputs,
and remain in the linear mode with an input common-mode
voltage of 0 Vpg. These amplifiers operate over a wide
range of power supply voltage with littte change in perform-
ance characteristics. At 25°C amplifier oparation is possible
down to a minimum supply voltage of 2.3 Vo,

The pinouts of the package have been designed to simplify
PC board layouts. lnverting inputs are adjacent io outputs
for all of the amplifiers and the cutputs have also been
ptaced at the corners of the package (pins 1, 7, 8, and 14).

Precautions should be taken to insura that the pawer supply
for the integrated circuit never becomes reversed in polarity
or that the unit is not inadvertently installed backwards in a
test socket as an unlimited current surga through the result-
ing forward diode within the IC could cause fusing of the
internal conductors and result in a destroyed unit.

Large differential input voltages can be easily accommo-
dated and, as input ditferential voltage protection diodes are
not needed, no large input currents result from large ditfer-
entlal input voitages. The differentat input voltage may be
larger than V+ without damaging the device. Protecton
should be provided to pravent the input voitages from gaing
negative more than ~0.3 Vpg (at 25°C). An input clamp
diode with a resistor to the IC input terminal can ba used.

To reduce the power supply drain, the ampiifiers have a
class A output stage for small signal levels which converts
to class 8 in a large signal mode. This allows the amplifiers

to both source and sink large output currents. Therefore-

both NPN and PNP external current boost transistors can
be used to extend the power capability of the basic amplifi-
ars. The output voitage needs to raise approximately 1 di-
ode crop above ground to bias the on-chip veriical PNP
transistor for output current sinking applications.

For ac applicadons, where the load is capacitively couoled
to the output of the amplifier, a resistor should be used, from
the output of the ampfifier to ground to increase the class A
bias current and prevent crossover cistortion.

Voitage Gain

1

R .
1
.

160

! R =20%a

! . \ By
i iR =20k
i H I

’

B

|
i ! i
'
i

AyoL- YOLTAGE GAIN (d)
8

t
!
i
!
i |
|
i

Q 10 20 3

V*= SUPPLY YOLTAGE (Vo)
TUH/9299-4

Where the load is directly coupled, as in d¢ applications,
there is no crossover distortion.

Capacitive loads which are applied directly to the output of
the amplifier racduce the loop stability margin. Values of
50 pF can be accommodated using the werst-case non-in-
verting unity gain connecdon. Large closed loop gains or
resistive isolation should be used if larger load capacitance
must be driven by the amplifier,

The bias network of the LM124 astablishes a drain current
which is independent of the magnitude of the power supply
voltage over the range ot from 3 Vpg 1o 30 Vpg.

Qutput short circuits aither 10 ground or to the positive pow-
er supply should be of short time duration. Units can be
destroyed. not as a result of the short circuit current causing
metal fusing, but rather due !o the large increase in IC chip
dissipation which will cause eventual failure due to exces-
sive junction temperaturas. Putting direct shori-circuits on
more than one amplifier at a time will increase the total IC
power dissipation to destrucdve levels, if not properly pro-.
tected with external dissipation limiting resistors in series
with the output leads of tha amplitiers. Tha largsr value of
output source current which is available at 25°C provides a
larger output current capabiiity at elevated temparatures
(see typical performancs characteristics) than a standard IC
op amg.

The circuits presented in the section on typical apglicatians
emphasize ooeration on only a single power supply voltage.
It complementary power supplies are availzble, all of the
standard op 2mp circuits can be used. in general, introduc-
ing a pseudo-ground (a bias voltage reference ot V* /2) witl
allow operation above and below this vaiue in single power
suoply systems. Many application circuits are shown which
take advantage of the wide input common-moda voltage
range which includes ground. In most cases, input biasing is
not required and input voltages which range to ground can
easily be accommodated.
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Typical Single-Supply Applications v* = 5.0voc)

Vi

DC Summing Ampiifier
(Vines 2 0 Vpe and Vg 2 Voc)

Where: Vg = Vy = V3 = V3 = Vi

3V

Vo (VOLTSH

“R not needed duse 0 lemperature

TL/H/9298-6

Vi = Vg) % (V3 * V1o keeo Vo > 0Voc

LED Oriver

R AMIZA

Non-inverting DC Gain (0V Input = 0V Gutput)

GAIN = 1+ L
At

= 10t {AS SHOWN)

i

Viw m¥)
TLW/H/S290-5
Power Amplifier
R1
310k
A2
100k v
¥ 1/ALM124A
R3
F1Y Vo
Wiy O AN +
- AL
Vo = 0Vec torVin = 0 Vo
Ay = 10 =
TUMIZ96=7
“8l-QUAD” RC Actlve Bandpass Fliter
At
100x
[
1o
RS
4710%
as
410%
Z O Vs

HILMINA

R?
100k
- L 4 —AAAO ¥7

fo = 1 &HZ
Q =50
Ay = 100 (40 dB)

!
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LM124/LM224/LM324/LM124A/1. M224A/1 MS24A/1LM2302

Typical Single-Supply Applications v* = 5.0vpg) (Continued)
Fixed Current Sources

- Ia= (:_;.) 1 TUH/9299-10

Current Monitor

Are I
A —

Vo
V()
Vo = ———
A2 °% T
t Wt -2V
‘(increase R for I, smai)
- TUH/S299-12
Yoltage Follower
O VYo
Ve O Yo = Vin
TUH/S299-14

Lamp Orlver

Driving

178 LM12¢A

Puise Generator
Rl

" INg14
R2
100k IN9S

——

T/H/9299=11

e

1/4 OMS4XX

TU/H/9298-13

TUM/9299-15
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Typical Single-Supply Applications v* = 5.0Vec) (Continued)

Squarewave Osclllator

(33
1o0%-

Vi O lo
!
DY
Re
1
o = 1 amp/voit Vin -
(Increasa Ag lor iy smaif) TU/H/3299-18

Comparator with Hysteresis

Vi O—_—-J

178 LM123A
R

10%
Vagr O—VVV

MV

Rt
30k

TU/H/9299-18

Vi O

T I N LE
(POLYCARBONATE OR

2 POLYETHYLENE} —

“hiJAT 100 0A

»

HIGH Ziy '

LOW Zout

Vo

Va

TW/HA299~-20

Ve

IN929°
at

Pulse Generator

INS14

TUWH/9298-17

Low Drift Peak Detector

1/8 LM3244

AUX AMP
it
Is INPUT CURRENT
COMPENSATION
TUH/9299-12

Ground Reterencing a Differential input Signal

Yo = Vn

TL/H/9299-21
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LM124/LM224/1 M324/LM124A/LM224A/1L M324A/1L.M2302

Typical Single-Supply Applications (v* = 5.0 Voo (Continued)
Voitage Controiled Oscillator Circuit

3
A2
50

Jro

10%

) e

“Wide contol voitage range: 0 Vog € Vo S 2(V* —1.5Vpo)

Photo Voltaic-Cell Amplifier

A4
M

A As

feere

!
tceLL Hasov o
ACROSS IT)

1718 LM124A Vo

AC Coupled Inverting Amplifier

L1
100k

A
Ay = éwmAv = 10)

p—0O 0UTPUT 1
4
O QUTAUT 2
TUH/9299-22
TUHE299-23

TUH/R299-24
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