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HIGH VOLTAGE VARIABLE POWER SUPPLY

A high vbltage variable power supply was developed for fihbre

-

optic receivers using APD ( Avalanche Pholo Diode ) detectors. The
Vanighble [ro

voliage range is “90 V to 350Vio take care of both Silicon and

Germanium APD's. A primary source of 12 V IDC is used. The power

supply will also he useful for genarating narrow pulses using the

: second breakdown effect in bipolar transistors. To reduge power

i dissipation over the wide outputl voltage range required S5MPS

techniques are used. A locally avaliable controller 8G 3524 'is

used.

Operating Principle

All references to the components are with respect to 1the

circuil diagram in Appendix—1.

Ra & C, determine the frequency of Lhe 3524
i+ controller.(100Khz for the V?LHES shown).The final switching
elements operale at half thig;krequency. (Zgggh provide soft
g start.Complementary PWM outputs are avaliable at pins 11 & 14 , for

driving the MOSFETS directly.There is a dead time when both the

Lransistors are off.This provides proltection against accidently

lurning beth the transisieors on. RS& R6 turn off the MOSFETS in



the absence of drive.DZ, D%’

the MOSFETS. On the secondary side a bridge configuration is

& D4_prnvide flyback protection for

chosen to simplify the transformer winding. Rectifier losses are
small as the oulpul voltage is large compared to the diode drops.

Ll C6 form a resonant filter at the switching frequency. R?,Re & R‘:1

2,

form a voltlage divider for feedback to the error amplifier. R&& C
provide loap compensation . The transformer 15 wound on a CEL
ferrite toroid (T-27) HP3C material ( H=3%00A/m ). Teflon tape is
used for insulatioen. Turn ratio is & + & ¢ 375 . The diodes are
fast recovery lype. Typical waveforms at the gates of the MOSFETS

are shown below.




Performance
Input voltage . 12 v BC
Outpul valtage : 70 ta 500 V DC Adjustable.
Ripple 2 300V : 200 mY peak to peak { 0.06 %.

Efficiency & 300V

=20 %A

Ripple can be reduced by using Filier capacitor with
low ESR ( Efective GSeries Resistance ) or by paralleling
capacitors. ESR of the capacitor usedt?: high. Efficiency is
poar due to

(i) High step up ratio and the resulting large winding
capacitances.

(ii) Slow recovery of the diedes (T = 300 ns max) compared

to the MOSFETS (T = 100ns ).

Enhancements

(1) Fast vrectifiers (7 < 80 ns ) should be used for good
efficiency. The oaperating frequency can be increased iu
100Khz=.

(2) At an powers BJT's can be used lto reduce e cost.

(3 Improved SMPS controllers can be used.

(4) An Opto—-Coupler can be incorporated in Lthe feedback path
to provide greater Isolation between The primary and

secondary sides.



Appedicies

Appendix A ¢ Circuitl Diagram.
Appendix 2 ¢ Brief Data on 5G 3524
Appendix 3 @ Brief Data on MOSFETS (BUZ 53 )

Appendix 4 ¢ PCB layout of the power supply
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DESCRIPTION

Thia menohithic mleaprated circuit contamna
ali the conleol gircuitry tor s ragulating pow-
ar supply invertar or awiching raguisiar, in.
cluded in a 18-pin duak-in-line pachage is the
+oliage reterence, smor-ampliber, oscilla-
tar, puise widih modulator, putse stasnng
Ihp-lap, duel shernating output swilchas
and current fimiting #nd ahut-down circuitry.
This devite cah be used tor awitching ragu-
Ialars of either palerily, transiormer coupled
DC to DC conveners, transiormariass volt-
age doublers and polarity converiers, as
wall a3 athat power control applicalions,
The $G3%24 iz designed for commercial
applications of 0°C to + 70*C.

ABSOLUTE MAXIMUM RATINGS

SMPS CONTROL CIRCUIT | J

FEATURES

Complels PWM power control clreuliry
Singie ended or push-pull putpule
Line and load regulation of 0.2%

1% maximum tamperature varistion
Total supply current Is less than 10mA
Opsration beyond 100kH2

s 2 o a0

PARAMETER RATING UNIT
inpul voltage 40 v
Qutput current {eack oulput) 100 mA
Reference putput currant 50 mA
Oscillator charging current 5 mA
Powar cissipalion
Package hmitahign 1000 mwy
. Derate above 25°C 8 mw./'C
! Opergting temperature range Q1o +70 *C
i Storage lemperaiure range —B5 te +150 °c
L

PIN CONFIGURATION
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QROER PARY NUMBERS
SGI52AF, SGIS4D
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COMPENSATION

SMPS CONM}IRCUIT._
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DC ELECTRICAL CHARACTERISTICS (T,

=0"C 1o 4 70°C, Vg = 20V, and = 20kHz unless olnerwise specs

7-52

Signetics

SGI524
PARAMETER TEST CONIMTIONS
Min T M
Relerente Secilon = -
Gulput voltage 4.6 50 5
k X 4
Line reguiation Ve = 8 10 40V 0 30
Load regulalion I.=0to 20ma 20 50
Ripple rejection f=120Hz, T, = 25-C BS
Shorl cireuil currenl timit Vagr=0, To = 28°0 100
Temperature stability Over oparaling temparalure range 0.3 1
Long term stability Ta=25"C 20
Osciliator Section
Maximum frequency Cr=.001 mid, A; = 2k o0
Initiat accuracy Ry and Cr constant 5
Voltage siabilily Vi =8 10 40V, T, = 25°C 1
Temperalute slability Over operating temperature range 2
Output amplituge Pin 3, T, =25"C 35
Qutput pulse width Cr=.01mid, T, = 25*C 0‘5
Ereor Ampliller Section ' l
Input oliset voltage Vom= 2.5V 10
input bias current Viow = 2.5V 2 10
Cpen toop veltage’ gain 68 80
Common mode voliage Ta=25"C 1.8 kR
Common mode rejection ralio To=25C 70
Small signal bandwidth Ay=02B, T,=25"C 3
OCulput voltage T,=25°C 05 18 |
Comparaior Section ) ‘
Duly cycle % eath culput “ON*" ] 45 i
trnput 1hreshold Zero duly cycle 1 '
lnput threshold Maximum duty cycle 35 i
Input bias current 1 ;’
Current Limlling Section i
Sense voltage | Pin § = 2V with error amplifier sel . 180 200 220 :
far maximum out, T, = 25C ’ s
Sense vollage T.C. ) " 0.2 ;
Common mode voltage 1 1 !
- +
Quiput Section {each output) :
Collector-emitter voltage {breakdown} 40
Collector-leakage current Vg = 40V LA 50
Saturation voltage lc=50mAa 1 2 l
Emitier cutput voliage Vi = 20V 17 18 f
. |
Rise hime Re = 2KQ, T, = 25°C a2 !
Fall tme . Rc=260, T,=25°C n.1 !
Total standby current {exciuging ;
oscilatur charging current, error ang A
current {imit divigers, and with Vin = 40V & o
oulputs open)
.
- 1
Signetics
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Braia-source voltune Vog
Continuous drain current L]
Lrcin-coutres on-reslsicacs L—

=500

Description SIPMOS power FET, N-channel enhancement mode
Case Metal case 3A2 in accordance with DIN 41 872,
or TO 204 AA (TO J) in accordance with JEDEC,
Approx. weight 12 g
14
Type | Ordering code r_
BUZ53A | C67078-41003-A3 Tt T
#1005 &
[- )
E m
a3
11833

* Absolute maximum ratings
Drain-source voltage
Drain-gate vollage, Ris = 20k
Continuous drain current, 7. = 25C
Pulsed drain current. Tease = 25°C
Gate-source vollage
Max. power dissipation
Operating and storage
femperature range
Isolation test voltage (f = 1 min)
DIN humidity Category

Thermal resistance

300

Dimensions in mm

1000
1000V
2BA
10A
+20v
78w

=55%C... +150 ¢

c

=35K/wW
=1,6K/wW

10,9:638
25 405

al Top.e = 25°C (unless otherwise specified)
cCasa

APPENDIX 2

3
3
_ Statle ratings
S Description Symbol | Characteristics Unit | Conditions
E? escrp min. {typ. | max.
L — = OV
L Drain-source Vampss | 1000 | — v ‘;GS AL i
E: - breakdown voliage l; >
} - (ate threshold voltage Vs i 2.1 3.0 4,0 I;s - 18rsnA
b e
K Zero gate voitage fose - fgo fggo Pf\ ;} T e _
¥ drain current - : - Vlos ooy
E Vee = OV
¢ ' ' - 20V
;- " Gate-source leakage foes - 10 100 nA lL:E: s
£ current
10V
E Drain-source on-state Rosiom [ ~ l4.5 50 10 }/GS - s
%} — — resislance - b
¥ -~ - Dynamic ratings
é_: R Forward . [- 07 t5 - S :'/DS = 2?“/5“\
’ transconductance - VD - 0;/
. input capacitance Cis - 1600 [ 2100 |p vz: - o5y
Oulput capacitance Cous - 70 120 e iMuz
' Reverse transter Cias - 30 55 ,
capacitance
‘ Ve = 30V
» Turn-ontime ¢, | . - 30 45 ns {CC Z )
L =
Uon = g om + L) t - 40 80 Ve = 10V
Turn-cff time Lo lo v, - 110 140_ Rz = 500)
' “urf = rumm + 1) 1, - &0 80
i
) Reverse dlode .
' = 25°
Continuous reverse Ioa - - 26 A Te
! drain current
Puised reverse grain Toam = - 10
current - S
=2x
. Diode forward an-voltage Vig - 105 113 v chs ov T|DR= .
- = 25VC
Reverse recovery time L - 2000 ns p = ?
' - fOR
Reverse recovery a, - 15 - ul F

charge

G = 100A/gs

@~ Kianaddy
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