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ABSTRACT

This thesis proposes the high voltage switching power supply. Uses of high frequency
coaxial wound power transformer, that used in the R.F. Amplifier section and Buck fed voltage
full bridge inverter build the high voltage switching pow;;:r supply. The prototype that builds rata
at 1,200 W_, output voltage 3,000 V__ and operating frequency 100 kHz. This prototype can fix
the peak of high frequency AC output at high output power. Due to the high voltage switching
power supply that builds in this thesis working at high frequency, Thus the high voltage switching

power supply will compact.
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Diameter over Nominal Circularmil Resistance Current Capacity
AWG insulation (inches) Area per 1000 ft. base on 1000 Cmil / A.
min. max. (Cmib) {Ohm) (milliamperes)

8 0.130 0.133 16510 0.6281 16510

9 0.116 01192 13090 0.7925 13050
10 0.104 0.106 10380 0.9985 10380
11 0.0928 0.0948 8230 1.261 8226
12 0.0829 0.0847 6530 1.588 6529
13 0.0741 0.0757 : 5180 2.001 5184
14 0.0667 0.0682 4110 2.524 4109
15 0.0595 0.0609 3260 3.181 3260
16 0.0532 0.0545 2580 4.020 3581
17 0.0476 0.0488 2050 5.054 2052
18 0.0425 0.0437 1620 6.386 1624
19 0.0380 0.0391 1290 8.046 1289
20 0.0340 0.0351 1020 10,13 1024
21 0.0302 0.03'14 812 12.77 8123
22 0.0271 0.0281 640 16.20 640.1
23 0.0244 0.0253 511 20.30 510.8
24 00218 00227 404 25.67 404
25 0.0195 0.0203 320 32.37 3204
36 0.0174 0.0182 253 41.02 2528
27 0.0157 00164 202 51.44 201.6
28 | oorr | oo [ s 65.31 158.8
29 0.912—7'/ 0.0132 128 81.21 127.7
30 0.0113 0.0119 100 103.7 100
31 0.0101 0.0108 79.2 130.9 79.21
32 0.0091 0.0098 64 162 64
33 0.00381 0.0088 504 2057 50.41
34 0.0072 0.0078 39.7 261.3 39.69
35 0.0064 0.0070 314 330.7 31.36
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NSCOD 3|
B x (Vln - ZVDS(sat)) (3.34)

Nprimarv

Vout =
vnaunsi (3.34) s ldisansofissmidandiuvessinnusenlgugiide
o - el I é & T
mmmaunmqu"lﬁ FARUAUNINY [4]

N
N

. (Vi = 2Vosia)
primary in DS{sat)
= ; (3.35)
(Vout )

secondary
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CA1524, CA2524, CA3524

Regulatmg Pulse Width Modulator

Festures:
u Complete PWM power control circuitry

u Separste outpuls for single-ended or push-puil operation

a Line and load regulation of 0.2% typ.

® Internal reference supply with 1% max. oscillator and reference

voltage varistion over full temperature range
® Stendby current of lass than 10 mA
» Frequency of operation beyond 100 kHz
= Variabla-output dosd time of 0.5 1o 5 us
n [ow Vce{sal) over the temperature range

The RCA-CA1524, CA2524, and CA3524 are siljcon mono-
lithic irtegrated circuits designedto provide ail tha controt
circuitry for use In a broad range of switching regulator
circuits,

The CA1524, CA2524, and CA3524 have all the faatures of
the industry types SG1524, 5G2524, and SGI524, respec-
tively. A block diagram of the CA 1524 series is shown in Fig.
1. The circuit includes a zener voltags reference, transcon-
ductance error amplifier, precision R-C oscillator, puise-
widlh modulator, pulse-steering flip-flop, dusl alternating
output switches, and current-limiting and shutdown cir-
cuitry. This device can be used for switching reguiators of
either polarity, transtormer-coupled de-dec converters, transformer-
less voltage doublers, dc-ac powarinverters, highly efficient
variable power supplies, and polarity converters, as well as
other power-contral applica!ioqs.

The CA1524 Is specified for the military temperature range
of -55*C to +125°C.

The CA2524 and CA3524 are specified lor the commercial

temperature range of 0* C to 70° C. All types operate overa

supply voitage range of & to 40 V, have a rated operating
temperature range of -55°C 1o +125*C, and are supplled in
16-lead, duai-in-line plastic packages (E sulfix, and dual-in<
line frit-seal hermetic packages (F sulfix). The CA3524 is
available in chip torm {H suffix).

MAXIMUM RATINGS, Absoluts-Maximum Values:

INPUT YOLTAGE {BETWEEN V.., AND GROUND TEAMIMNALS}Y

OPERATING VOLTAGE AANGE (Vm TO GROUND) ..ccvviiinnnens
CUTPUT CURRENT EACH OUTPUT: (TERMINALS 11, 120r 13, 14)
QUTPUY CURRENT (REFERENCE REGULATOR)..vveussennn. ane

OSCILLATOR CHARGING CURRENT ..............
DEVICE DISSIPATION:

Up Mo Tam 280 oy v s s v s LS P DS
Above Ta® 25°C....ooiieiniisann. R A R
OPERATING YEMPERATURE RANGE ....vuresisnsneeaannssnennns
STORAGE TEMPERATURE RANGE ....uuusreesssnssssnnnronnnnn

Applications:

8 Positive and negnuve regulated supplies

= Dual-output regulators

® Flyback convertors

® DC-DC transformer-coupled regulating converiers
= Single-ended DC-DC converters

a Variable power supplies

wev. et ()— F—CE) Vngr
WOt=
INY. IPUT vt
05¢ out 8: EMITTER D
';‘g%l‘ (B)coLLecion &
LE R (iDcoLLgcTon &
ry (B () EMETTER &
ty (1) srsToOWK
GND (9) compensanion
" ToP viEw COMPARATOR
P2EI=37684 /4
TERMINAL ASSIGNMENT

iw

. Derata finsarly 8 mW/"G.
-850 ¢|25’

6510 +150°C

File Number 1232,
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ACFERENCE 43V TO ALL

(3) AECULATOR INY, CKTS.
W o

3y

e |
—| rior

+3v

O A

+ay COMPARATOR
Omv. WPUT
@ WO - LY

iNPUT

+3V

/j + 3EWSE O
\ -SENS; @

COMPINIATION J\;)
AND
COWPARATON
PICU-22043

N~

Fig. 1 - Functionsl block diagram of CA1524 series.

8-4DY

@"— carsz4

AEIREE]

\ xn 2200 |0
S = xn
F E S
£ <Ry fer
o-uF e
txp
. srcm-32008

Fig. 2 - Open loop st circult for CAYSY4 serfes.
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CA1524, CA2524, CA3524

ELECTRICAL CHARACTERISTICS st TA=-55 to +125° C for CA1524,
010 +70°C for the CA2524 snd CAIS24; V+=20 V-and 1=20 kHz, unleas otherwise stated.

. LIMITS
CHARACTERISTIC TEST CONDITIORS CA1524, CA.2524] CAJS24 UNiTe |
Min. [Typ. [Max. [Min. [Typ. [Max. -
Refarence Section: ;
Output Voltage 48[ 5§ T52T46] 5-154] v=]
Line Regulation V+=8to 40V — (W }l20|— (1030 mv}
Load Regulation k=0 to 20 mA — |20 S0 | — |20 [ SO | my ]
Rippls Rejection 12120 Hz, T[.=25*C — |68 |~ | — |66 | — dB
Shorl Circuit Current Limit Veer=0, Ta=25°C — (100 ] — | — [wo] =T ma]
Temperature Stability [Over Operating Temperature Range| — (0.3 | 1 | — |03 1] 1 | %
Long Term Stability Tas25°C — 20 {— [— |20 [ — |mVrikne]
Qgclilator Ssction: ﬂ
Maximum Frequancy Ce=0.001 2F, Ry=2 K} — |300 | — | — |30 | — kiHz
Initial Accuracy Rr knd Cr constant — | s =115 =1 &
Voltage Stability VexB10 40V, 1,225°C — =T v IT=T=77171 %
Tempeorature Stability [Cver Operating Temperature Range| — | — 21— |- 2 ENR
Output Amplituge Terminal 3, Ta=25°C — {35 | —~ | — Jas| = vV
Output Pulse Width (Fin 3) Cr=0.01 pF, Ta=25°C — {05 —]—Tos5]— |
Hamp Voltage Low Pin 7 — |06 ) — | — |06 | — v
Ramp Voltage High Pin? — |35. ] — | — {a5]| — \_l'___
Capacitor Charging Current Pin7
Current Rangs {5-2 Vae}/RT iy vl il e OO Rl A
Timing Resistance Range Pin 6 1.8 — [120 [1.8 [ — [120] Koy F
Charging Capacitor Range Pin7 D.001] — [0.1 POOY| — 1O .F
Dead Time Expansion Capacitor on 5
Pin | _Pin 3 (when s small 03¢. cap Is usad) KR PEETY W8] 108 — tooo]  oF P
[Error Ampitiler Section: -« F
input Ofiset Voltage Ven=2.5V — |5 5 | — | 2 |10 my
Input Bias Current Vou=2.5V — 1 1ol —=1]1[10] g
Open Loop Voltage Gain 72 |80 | — |60 |80 ]| — dB
Common Mode Voltage 7 INGTTABZRRENY N LN 1.8 | — |34 18] — |34 |- V_1
Commoen Mode Rejection Ratio Ta=25°C ~ |70} — | — |70 | — dB |
Small Signa!l Bandwldth A= 0dB, Ta=25°C pu s A — |- 3 | — | MHz
Qutput Voliage Taz25°C 05| — |38 |05 | — |38 v
Ampiifier Pole k . — 250 — | — {250 — Hz
Pin 8 Shutdown Current External Sink — (200 — | — J200[ — | 2A &
Comparator Secon:
Duty Cycle % Each Output On 0O | —|45] 0 | — |45 % -
Input Threshold Zero Duty Cycle — 1 —_ ] — 1 - v
input Threshold Max. Duty Cycle — jJ35| — | — Jas ] — L
Input Biss Current — 1 |~ {— 1 - pA
Curreat Limiting Section: ; ]
Sense Voltage For 25% Qutput Termina! 8=2 V with Error Ampli- 5%
Duty Cycle flor Set for Max Out, To=2s°G | 190 200 | 210 180 20| m¥ A
Sanse Voltege T.C. - |02~ | —102{— |[mvrC
Common Mode Voltage =1 | — |+ |1 |={" v
Rollofl Pole of R51 C3 + Q64 . — 300 — { — |300{ — Hz .

'lepvomnﬁn?) ;_W W whare t = OSC pedod in microseconds

st
Wlmﬂuchmmmmbm
paraitel,

whon-dno‘rbulllconmchd In

t# FyCy with Cr In microlerads and R In chme.
OSC freque. qmmmbmwwmpmbnmﬂw
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ELECTRICAL CHARACTERISTICS (Cont'd)

— LIMITS
1 CHARACTERISTIC 1 ' T_EST CONDITIONS CA1S524, CA2524 CAJ3524 UNITS
Min. {Typ. [Max. [Min. [Typ. [Wax.

Foutput Section: (Each Output)

[Collector-Emitter Volitage Wl l—]—-]aw]-T— v
Collector Leakage Current Vee=4d0 V — |01 |50 | — |o1] 50 BA

[ Seturation Voltage V+=40 V, 1co50 mA —(08(2 |— [od]| 2 v
"Emitter Qutput Voltage V=20V 17 (18 {—J17 |18 | — V.
IRise Time Rc=2 K(1, Ta®25°C — |02 | = | = 1027 — i
Fall Time Ree=2 KQ, Ta=25°C —je1 | =] —=101] — 1S
[Total Standby Current:® i V+=40 V — 1 4 |10} —] 4 |10] mA
*Excluding oscillator cherging current, error and b

current limit dividers, and with outlputs open,

REF SECTION

VREF

+5V

mo

Ls

Fig. 3@ - Schematic diegram,
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|
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Fig. 3 - Schemstic disgram [cont’d).
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CIRCUIT DESCRIPTION
‘yoltage Relerenice Secilon

o CA1524 sariss contains an internal seiiés voltage
muutoremploylnq azanerreforsncs 1o provide a norhinal
output, which is used to bias all interna! iming and
control circuitry. The output of this regulator is avallable at
tarminal 16 and is capable of supplying up 10 50-mA output
curent. .
Fig. 4 shows the temperature variation of the eterance
voltage with supply voltages of 8 10 40 voits and load
currents up to 20 mA. Load riguiatidn and line raguiation
curves are shown in Figs. 5 and 6, respectively.

- > = =] &0 -n_ m o M
TewrCARtuni = L o

Fig. 4 - Typical ref voltage as 8 f lon

of amblan! tempaerature.

o

1 D?E:

R¥c

Lt

S - ‘I.‘ L] L] n

AIFURCHCT OV T CftaT— el oirca-popay

Fig. 5 - Typical refersnce vollaga as a function
of reference oulput cirrent

stapr{et TUMPCRATURE TT,b=23°C

[

REFEALNCE VIRTAO Cond

Q " o V‘I” -
BUFPFLY VOLTAM § - .
Fig; 8 - Typical reference voltege es a function

ol supply voltage.

CA1524, CA2524, CA3524

Osclilstor Section

Transistors Q42, 043 and Q44, In conjunction with an
external resisior Ry, esiablisfes a constantcharging current
into an external capacitor Cr to provide a linear ramp
voltage st terminal 7. The ramp voltage has a vatue that
ranges trom 0.6 to 3.5 volts and ls used as the referencs for
the comparator in the device. The charging current is equal
to (5-2Vse)/Rr or approximately 3.6/Ry and should be kept
within the range of 30 pA 10 2 mA by varying Ry. The
discharge time of Cy delermines the pulse width of the
oscillator output pulss at terminal 3. This pulse has »
practical range of 0.5 3 t0 5 p3 for a capacitor range of 0.001
to 0.1 uF. The pulse has two internal u3as: ps a dead-time
control of bianking pulse to the outpu? stages to assure that
both outputs cannot be on simultaneously and as a trigger
puise to the intarna! flip-flop which controls the switching
of the output between the two cutput channels. The outpul
dead-time relationship is shown In Fig. 7, Pulse widths less
than 0.5 gs may allow false triggering of ons output by
removing the blanking pulse prior to a stabla state in the
flip-fiop.

0 | pyagve
.Y vawaov
*
e
.
=
p>
~ .
3
2 4
§ -
L1
Dt
[-L=o) 2L D-ocH '.nﬂl .ﬂ-l 'l
Ve CAPAC FTCA (3] - ,F

B b Bamat

Fig. T - Typical output stage dead iime as
funetion of timing capacitor valve.

If a small value of Cr must be used, the pulss width can be
further expanded by the addition of a shunt capaciiorin the
order of 100 pF but no greater than 1000 pF, from terminal 3
1o ground. When the osclllator oulput pulse is used as a
sync input to an oscilloscope, the cable and input capaci-
tances may incresse the pulse width slightly. A 2-KQ
resistor at terminal 3 will usually provide sufficiont de-
coupling of the cable. The uppar limit of the pulse width is
determined by tha maximum duty cycle acceptnble.

The oscillator period Is determined by Rr and Cy, with an
approximate value of t=R:Cy, where Ry is in ohms, Crisin
#F, and Lis in g3, Excess load langths, which produce stray
capacitances, should be avolded in connecting Rrand Crto
their respective terminals. Fig. 8 provides curves for
salecting these values tor a wide range of asclitator periods.
For series regutator applications, the two outputs can be
connected in parallel for an affective 0-90% duty cycle with
the output stage frequency the same as the oscillator
frequency. Since the outputs are separmte, push-pull and
flyback applications are possible. The flip-fiop divides the
frequency such that the duty cycte of each output is 0-45%
and the overall frequency is helf that of the osclllator.
Curves of the output duty cycle as a function of the voitage
at terminal 9 are shown In Fig. 10. To synchronlze two or
mera CA1524's, one must be designated s master, with
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CA1524; CA2524, CA3524

1 [amg ot yaurananag §1,0e B e
o T ~e-any
" i ~ Fd
! ] 4 71
;".- & J:;/ 14
b} / / L
E'A - Y, ""‘ l?"' .
5. 7 Y 17
i Fd) 4 A A
4
1AM YNV,
oW |
! L "-an.‘n.nor'mm-—'.u I“
LR WY
i i
Fig: 8 « Yyplcal osclifator period as a function
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e

RrCr set for the carrect period. Each of the remaining units
{slaves) must hava a Cyof ¥ the valus used in tha masterand
approxima}ely & 10% longer Ry period than the master.
Connecting terminal 3 together on all units assures that the
master output pulse, which occurs first and has a wider
pulse wid(_. will reset the sfave units.

]
Error Ampfitier Section

The error amplifier consists of a ditferential pair (Q56, Q57)
with an active load (081 and Q62) forming a differantial
transconductance amplifier. Since Q61 is driven by a
constant current source, Q62, the oulput impedance Rew.
terminat 9, is very high {2 5 MQ)).

The gain is:

v =pmR=8 Ic R/ZKT=10°,
Rau AL
where R = . Rysmo, Ay 10*
+RL 5

Since Raw i3 extremely high, the gain can be easily reduced
from & nominal 10* {80 dB) by the addition of an external
shunt resistor from terminaf 9 to ground as shown In Fig. 9.
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Tha output amplifier terminal is also used 1o compensate
the systom Tor ac stability, The frequency response and
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Fig. 10 - Typical duty cycl as a function of
comparator voltage (af teamninal 9).

phase shift curves arekhpwn In Fig. 10. The uncompensated
amplifier has & single pole at approximately 250 Hz and g
unity gain cross-over at 3 MHz.

Since most output filler designs introduce one or more
additional poles at a iower frequency, the best network to
stabilize the systemis a series RC combination at tarminal ¢
to ground. This network should be designed to introduce &
2ero 1o cance! out one Of the cutput filter poles. -A good
starting point to determine the external poles is a 1000-pF
capacitor and a variable series 50-KQ potentiometer from
terminatl 9 to ground. The compensation point is ‘also a
convenient place to insert any programming signal to.
override the error amplifier. Internal shutdown snd current
limiling are also connected at terminal 9. Any externa
circuit that can sink 200 A can pull this point to ground and
shut otf both cutput drivers.

Whife feedback is normafty applied around, the entire
reguplator, the erroramplifiar can be used with conventional
operational amplifier feedback and will ba stable in either
the inverting or non-inverting mode. input commot-mode;
limits must be cbserved; if not, output signal inversion may
resull. The inlernal S5-volt reference can be used for
conventional regulator applications if divided as shown in
Fig. 11. If the error amplifier is connected a3 a unity gain
amplifier, a fixed duty cycle application results.
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putput Section

The CA1524 series culputs are two identical n-p-n tran-
sistors “with both collectors and_ejpilters uncommilted.
Each oulpul transistor has antisaturation circuitry that

enables a fast transient response for the wide range of.

oscillator frequencies. Currentlimiting of the output section
is set a1 100 mA for each outpit and 100 mA total if both
outputs are paralleled. Having both emitters knd collectors
gvailable provides the versatility to drive either n-p-n or
p-n-p external transistors. Curves of the output saturation
voitage as a tunction of temperature and output current are
shown in Figs. 11 and 12, respectively.

There are a number of cutpul configurations possible in the
spplication of the CA1524 lo voltage regulator circuits
which fall into three basic classificatiops:

1. Capacitor-diode coupled voltage multipliers

2. Inductor-capacitor single-ended circuits

3. Translormer-coupled circuils
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Fig. 12 - Typical outpul saluration vollage a3 a
tunction of oulput current,

N
Device Application Suggestions

For higher currents, the circuil of Fig. 13 may be used with
an external p-n-p transistor and bias resistor, The internal
regutator may be bypassed foroperation from s lixed 5-volt
supply by connecting both terminals 15 and 16 {0 the input
voitage, which must not exceed 6 volis.
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Fig. 13 - Circuit for expanding tha relarsnce current
capability.

CA1524, CA2524, CA3524

The internal 5-voit reference can be used tor conventional
regulator applications il divided as shown in Fig. 14. if the
error amplifier is connected as § unity gain amplifier_a fixed
duty cycle application results.
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Fig. 14 - Error amplifier bissing circuits.
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Fig. 15 - Circuit to allow external bypass of the
relerence regulaiion.

To provide an expansion of the dead time without lcading
the oscillator, the circuit of Fig. 16 may be used.

()
axn () ’
o R I EETY

Fig. 16 - Circuit for expansivn oA dead time, without using
& capacitor on pin 3 or when 8 low valve
oscillstor capeciior is used.
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Fig. 18 - Single-ended inductor circuits where the
fwo outputs of the 1524 are connected in paraliel.

Table 1 - Input va. Output voilage, and

Feedback Reslstor Values lor
t =40 mA (For capacitor-diode
output circult In Fig. 21)
Vo R2 V4 (MIn) ]
(v} (K02} v
-0.5 ] 8
=25 10 8
-3 1 10
-4 13 11
-5 15 12
-6 17 13
-7 19 14
-8 21 15
-9 23 16
-10 25 17
-11 27 18
-12 29 19
-13 31 20
-14 33 21
=15 35 22
-16 37 22
-17 ag 24
~18 41 25
~19 43 26
-20 45 7

Fig. 20 - Translormec-coupled outpuls.
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APPLICATIONS® _

‘A capacitor-diode output filter is used In Fig, 2210 convart

+15VdCto-5Vde at output currents up to S0 mA. Sm_c_e the
sutput transistors have built-in curment limiting. no additional
corrent Hmiting is needed. Table |-gives the required
-einimum input voltage and leedback resistor values, R2, for
L2n output vollage.

“Capscitor-Diode Output Clreult

‘A capacitor-diode ocutput filter is used in Fig. 21 to convert
«+15Vdcto-5Vdcatoutputcurrents upto 50 mA. Since the
output transistors have bullt-in current limiting. no additional
cutrent limiting is needed. Table | gives the required
minimum input voltage and feedback resistor values, R2, for

*for sdditional inlormation on the application of this device and a
further explanation ol the clrcuits below, see RCA Application Note
JCAN-6915 “Application of the CA1524 seres PWM IC",

CA1524, CA2524, CA3524

an output voltage range of -0.5 V 1o =20 V with an output
current of 40 mA.

Single-Ended Switching Regutator

The CA1524 in the circuit of Fig. 22 has both output stages
connected in parallel to produce an sffective 0-90% duty
cycle. Transistor Q1 is pulsed on and off by thess output
stages. Reguiation is achieved from the feedback provided
by R1 and R2 (o the error amplifier which adjusts the on-
tithe of the output transistors according to the load current
being drawn. Various outpul voitages can be obtained by
adjusting R1and R2. The use of anoutputinductor fequires
an R-C phass compensation network to stabilize the system.

Current limiting is set st 1.9 amperes by the sense resistor
R3. .
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Fig. 21 - Capecitor-diode output cirowit.
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Fig. 22 « Single-anded LG switchiog reguletor circult,
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Flyback Converter

Fig. 23 shows a lyback converter circuit for generating &

dual 15-volt output gt 20 mA from & S-volt regulated line.
Aeferance voltage is provided by the input and the interriat
referénce generator is unused. Cumrent limiting in this
circuit is accomplished by sensing current in the primary
line and resetting the soft-start circuit.

Pual-Pull Converter

The output stages of the CA1524 provide the drive for
transistors Q1and Q2in ths push-puliapplication of Fig. 24.
Since the internal flip-tiop divides the osclilator {requency
by two, the oscillator must be set at twice tha output
frequency. Current limiting for this circult is done in the
primary of transiormer T1 so that the pulse width will be
educed H transformer saturation should occur.

Low-Frequency Pulss Generater

Fig. 25 shows the CA1524 bdngmodualow—lnqu.m,
puise genarstor. Since all components {error ampiifier -
oscillator, oscillator reference regulator, cutpul transisyy,
drivers) are on the IC, a reguiated 5-V (or 2.5-V) puise of
0%—45% (or 0%-00%) on tima is possible over & frequency
range of 150 to 500 Hz. Switch S1 is used to go froma 5y
output puise (51 closed) to a 2.5-V output pulse {s1 Open)”
with aduty cycle range of 0% 10 45%. The output !roquonc‘.,
will be roughty haif of the oscillatontrequency whon thy
output transistors are not connected in paraiiel 7Sz 1
250 Hz, respectively). Swilch 52 will allow both ocutput
stages to be pacalleled for an stective duty cycle of 0%-00%,
with the output trequency range trom 150 to 500 Hz. The
frequency is adjusted by R1: R2 controls duty cycle,
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Fig. 24 - Pushpull trenstormer-coupled converter.
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Fig. 25 - Low-frequency pulse ganertior

The Varable Switcher A

The circuit disgram of the CA1524, used as a variable-
output-voltage power supply is shown in Fig. 26. By
connecting the two output transistors in parallel, the duty
cycle is doubled, i.e., 0-90%.

As the relerence voltage level is varied, the feedback
voltage will track that leve! and cause the output voltage to
change according to the change in reference voltage.
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Digltal Readout Scale

The CA1524 can be used as the driving source for an
electronic scale application. The circuit shown In Figs. 27
‘and 28 uses half (Q2) of the CA1524 cutput In alow-voitage
switching regulator (2.2 V) application to drive the LED's
displaying the weight. The remzining outpu! stage {Q1) is
used a3 a driver lor the sampling plates PL1 and PL2. Since
the CA1524 contains 2 5-volt internal reguiator and a wide
operaling range of 8 to 40 volts, a single 9-volt battery can
power the total system, The two plates, PL1 snd PL2, are
driven with opposite phasesignals (frequency heid constant
but duty cycla may change) from the pulse-width modulator
IC (CA1524). The senscr, S, Is located between the two
plates. Plates PL1, S and PL2 form an eflective capacitance

bridge-type divider network. As plate Sis moved &ccording
to the object’s weight, a change In capacitance is noteg
betwean PL1, S and PL2. This change is reflected as a
voliage 1o the ac amplifier (CA3160). Atthe null position the
signals from PL1 and PL2 as delecled by S are equal |,
amplitude. but opposite in phase. As Sis driven by the scaly
mechanism down toward PL2, the signal at-S becomes
greater. The CA3160 ac amplifier provides a bulfer for thy
small signal change noted at S. The output of tha CA3160y
converied 10 a dc voltage by a peak-lo-peak detactor, A
peak-to-peak detector is needed, since theduty cycle of the
sampled wavetorm is subject to change. The detector
outlput is filtered turther and displayed viathe CA3161E 2nd

CAJ162E digital readout system, indicating the weight on
the scale,

COUPLED TO MECHAMICAL
SCALE MECHAMNISN
—— WO WEIGHT
LT UL rowe scace
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» 70 ey o¢
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Calszael PEAK FRYER
DETECTOA
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D13IFLAY
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{MAT OF
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DrGITAL
' WETCR
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DIIPLAY
PECM=33342

Fig. 27 - Basic digital readout scake.
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Dimensions and ped layout for CAIS24H chip,

Dimanskans in parentheses are In millimeters arvd sre derived from The Inyout represenis a chip when it is Bart of the waler, When the

the basic Inch dir i as indi d. Grid gradustions are in - water is cut into chips, the cleavage angles are 57° inztead of 90°

mits (107 inch). with respect to the face of the chip, Thareiore, the Isolated chip is
actually 7 mils (0.17 mm) larger in both dimensions.
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Digltal Readoutl Scale

The CA1524 can be used as the driving source for an
electronic scale epplication. The circuit shown in Figs. 27
and 28 uses hatt (Q2) of the CA1524 output in a low-voltags
switching regulator (2.2 V) application to drive the LED's
displaying the weight. The remaining output stage (Q1) is
used as a driver for the sampling plates PL1 and PL2. Since
the CA1524 contains a2 5-volt internal regulator and a wide
operating range of B to 40 volts, 8 single 9-volt battery can
power the total system. The twa plates, PL1 and PL2, are
driven with opposite phasesignals (frequancy held constant
but duty cycle may change) from the pulse~width modulator
IC {CA1524). The sensor, S, Is located between the two
plates, Plates PL1, S and PL2 form an effective capacitance

SCALE MECHANISH

Fig. 27 - Basic digits! resdout scale.

bridge-type divider network. As plate Sismoved according
1o the object’s weight, a change in capacitancs is noled
between PL1, S and PL2. This change is reflected as a
volisge to tha ac amplifier (CA3160). At the null pasition the
signals from PL1 and PL2 as delected by S are equal jn
amplitude. but opposile in phase. As Sisdriven bythescaly
mechanism’ down toward PL2, the signal a-S becomes
greater. The CA3160 ac amplifier provides a bulfer for the
small signal change noted at S. The outputof the CA3160]s
converied 10 a dc voltage by 8 peak-to-peak delector, A
peak-to-peak detector is needed, since the duty cycle of the
sampled wavelorm Is subject to change. The detector
oulputisiiltered further and displayed via the CA3161E ang

CAJ1B2E digital readout system, indicating the weight on
the scale.
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