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1. General description

POW 503 and POW 505 are series resonant switch mode power
supplies for use in RC750 and RC755 respectively.

POW 503 can supply up to 135 W continuously and 150 W during
startup of motors in disc drives. It needs fan cooling and
includes a fan regulator that adjusts the fan speed after how
much cooling is needed. It also requires some additional mains
filtering as seen on the interconnection diagram sect. 2.1.

POW 505 is a low power version of POW 503 intended to supply up
to 50 W. It is a complete unit with all components from mains in-
put to DC output on a single PCB.

1.1 Principle of operation

A simplified diagram of the power supply is shown in sect. 1.2.
The power supply mainly consists of:

. input rectifier and filter

- 160 kHz FET square wave generator driven by a VCO
.l Low pass LC-filter

. 160 kHz power transformer

. Low voltage rectifiers and regulators.

The mains voltage is rectified and filtered to obtain an unregu-
lated DC voltage around 300 V.

This voltage is converted to a 300 Vpp square wave by the power
MOSFET transistor switches. The low pass LC filter filters the
square wave and converts it to a sine wave. The amplitude of this
sine wave is controlled by varying the switch frequency above the
series resonant frequency of the LC-filter.

In this way maximum output is obtained at the resonance frequen-
cy. The output voltage is reduced by increasing the switch fre-
quency.

The 5V output voltage is compared to a 5V reference voltage and
controls the current in the optocoupler.

An increase in 5V output voltage increases the current in the op-
tocoupler which in turn increases the VCO switch frequency and
thus reduces the voltage amplitude into the power transformer.

The + and - 12V are stabilized by series pass regulators. The +
17.5V output is unregulated with respect to load variations, but
variations in mains voltage are regulated by the 5V main feedback
loop.



1.2 Block diagram
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2. POW 503

2.1 POW 503 interconnection diagram




Y/A%]
Hlr

17 204477972
~poZe > L, NES
h =
2aymon| § NEIT T , _
/142 (27eNAJASLF + 1 7€ =
TS I e
7249
HINIM r-——-—- B S 1
L0797 ‘- WO WS SWIEW || KTIW7SSY £ 772 |
I 24< !
|
A " P! |
povm P07 07 crL o {qHYIN93IM _ L 2727 i o
: _ I +
_ AS L)+ 27 wop 7 1 7 A
! S | ~A04E-02E
ML s 7 o ——
Ad2OTS . 978 JIN/T T | 75 94 | e
AN EVEL cC AT = ' _
, NG
M AT+ b _ !
42 | % A0 ¢ 972 34IN/T _ |
At _
< 4 A7F L e ' ! “
2 17— ¢ 972 HIUIMS “ !
ot - NG+
742 | 7 | |
b4 A0 7 _
‘ A0 g i ]
77572 | 4 | _
0|7 ‘ |
AP+ \_ 72 COSMOL “ _
!
| ‘ |
_ ) _
|
_
“ _ |
|
L0 gy " «.u\_AV "
AT -0z _ ! _
>—— _ o |
#7e _llllllmnvl e

POWER SECTION, BC 750

2 73770



)

2.2 POW 503A Circuit diagram
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2.3 POW 503B Circuit diagram
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POW 503B Component placement

ot

SENCEE)

N
T %.VLF&Z
ZOWS 30L23TLS

QIS AT SMON RIS\ - Loohke
F7939 ud ANOONS ' IAMSAIUAD - RUOHK?
<

03NS

(08465 094) ¥IATIOH SOMINTT)
IAT T
HENE N

LKA u UYL

w3 AN : INFUON STNTORISTL

WS )
ALT 7

Lo

1l

D-xdha Ix by

Sow A

opxLn %XMZ $(0 TS O AL FOUNS NS E N
U e / \
LT a3/
: iy ozale] e]us [o] o] [eee]cia _ _ [a%) o MOd
IO JSSIT 1L STag” yms © o/ ot X EO0S o
i @ OLd ¥y . ANDT .
ol TINyY L 3TT07 \|®/ M e [ =0 i
. ! . .o N ADSE/ 21003
RN Rl 90 T /£ Al ° ° (2 § + ,.Mu
- - (1)) M [ ° .o
P2
> ./
b R 2051 leof 1e
o] mm { o | JFE77 300 METT 00T EY
) 3 (23R daama [
Y 5 O olesal L.
’- 1805 m o0 AOSE/ 300 =]
" X ¢ w E NOEE  Feb2) B -
bt 8 - et _
a1 YA s
ooo_,.:_ooo_ _ooo_ MS o oy
2 & .ma.ndo 65¥38 10 qql O
S nmﬂmmmd.. B
v 3m=<
h LA IET] R . W
3 «—'® ]
b um ) mm 3 r,_, I1d
€2 T 3], 2 mnm ]
298wl ©RTSE ST m o «u
e oL * ° ° mu
el TS \\ NV _
L IRONT3AML J J J d ad* Mgy 3

2T IPRINGH

2100} 4 (L Gh F0MNA

f

21433007

4

Q

A%9/ 4L <427

FHIAQAYES ALs h

WO dy 4

SOFHOR ST RAD N

Yz TV,

wNol st T U

ot 3Oy g
\\

3TCNASHN

vox ¥ITow  KINAIN

B39Rens  WHHYLSCay Dyl

K=

ag's ‘adon \



11

[ A AR RN NN Y

2n? YooY
20E Yaw
YET aw/

z/h? YooV /IOOV\F

{6oE ‘v
InF foov | g 8

Sitterhrrs /.,Z&/a/ STt cIPIE,




2.4 POW 503C Circuit diagram
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POW 503C Component placement
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2.5 Adjustment procedure, POW 503

Necessary equipment

Isolation transformer

Variable mains transformer 180V - 264V
Variable DC power supply O - 15v, O,5A
Oscilloscope

Digital voltmeter (R in = 10 Mohm min. )

Dummy loads:

for + 5V . 5A and 12A- (2 steps)
+12V 3.5A and 5.5A (2 steps)
-12v 0.1A (120E, 2wW)
+17.5V 1.6A (11E, 30W)

Testconnector on primary side (T1)

PIN NO

1
2
3
4
5
6

Signal
OV - Primary

VCO control voltage

Drive signal for Power FET's
Control circuit Supply voltage
No Connection

Power transformer input voltage

Testconnector on secondary side (T2)

PIN NO

1

2
3
4

Signal
OV - Secondary

8V peak (+)

19V peak (+)

No Connection

OV return for pin 6-signal

25V peak (+)

~
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2.5.1 Step by step adjustment procedure

A)

B)

C)

D)

E)

F)

Prelininary adjustment of VCO. Connect the DC-power supply to
Tl-1 (OV) and T1-4 (+).

Connect the oscilloscope to T1-3. Increase the DC-supply volt-
age slowly and check that oscillator starts at a voltage of
appr. 12.5V and max. 14V. Then lower the voltage to 10V and
adjust the oscillator period time to 8.5 us at Pl.

Connect the variable mains transformer to SPl and SP2 and ad-
just mains voltage to 187 VvV AC.

Connect the following dummy-loads:

-12v 0.1A
+17.5V 1.6A
+5V 5A

+12V 3.5A

Then adjust P2 (+5V adjust) until 5.1 + 0.1V is measured on
Jl.

With the same loads as above connect the voltmeter to the
primary VCO-control voltage (T1l-2 and T1l-1) and adjust to
-1.25V with P1 (POW503C must be adjusted to -3.6V)

Check all output voltages at both 187V AC and 264V AC mains
voltage. The following voltages should be measured:

+5V + 0.25V

+12V + 0.6V

+12V + 0.6V

+17.5V + 2V

Increase the loads on +5V to 12A and on +12V to 5.5A.

Check that the power supply can start with this max. load at
187V AC mains voltage. The output voltages need not be within
limits, but when the +12V load is reduced to 3.5A the output
voltages should increase to their normal levels.

Fan regulator. Check that the fan runs faster when the PTC
resistor is heated.



18

2.6 Power specifications, POW 503

Input voltage

Mains frequency
Power consumption

Output voltages

Voltage
+17.5V

+12 V
+5 v

-12 VvV

Fan regulator

Tol.

+2V
+0.6V

+0.25V
¥o.6v

range:

3.5A const.

12A

0.2A

0-1600 RPM.

220V to 240V +10% -15% 50Hz
47Hz to 63Hz
200 W max.

5.5A intermittent
(+0.6V -1.5V)

N—
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3. POW 505

3.1 Circuit diagram
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3.2 Adjustment procedure, POW 505

Necessary equipment

Isolation transformer
Variable mains transformer 180V-264V
Variable DC power supply 0-15v, 0.5A
Oscilloscope
Digital voltmeter (R in = 10 Mohm min.)
Dummy loads:
for +5V 0.5A and 2A (2 steps)

+12vV  0.3A

-12v 0.1A (120E, 2W)

+17.5V 1.6A (11E, 30W)

Testconnector on primary side (T1l)

PIN NO Signal

1 OV - Primary

2 VCO control voltage

3 Drive signal for Power FET's

4 Control circuit Supply voltage

5 No Connection

6 Power transformer input wvoltage
DC power connector on secondary side (J1)
PIN NO Signal

1 -12v

2 +12V

3 ov

4 +5V

5 +17.5V

17.5V return



\\_/‘
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3.2.1 Step by step adjustment procedure

A)

B)

Preliminary adjustment of VCO. Connect the DC-power supply to
Tl-1 (OV) and Tl1-4 (+).

Connect the oscilloscope to T1-3. Increase the DC-supply volt-
age slowly and check that oscillator starts at a voltage of
appr. 12.5V and max. 14V. Then lower the voltage to 10V and
adjust the oscillator period time to 7.5 us at P1.

Connect the variable mains transformer to the mains input and
adjust the voltage to 187V AC.

Connect the following dummy-loads:

~12V 0.1A
+17.5V 1.6A
+5V 2A

+12V 0.3a

Then adjust P2 (+5V adjust) until 5.1V + 0.1V is measured on Jl.

C)

D)

E)

F)

With the same loads as above connect the voltmeter to the pri-
mary VCO-control voltage (Tl-2 and T1-1) and adjust to -2V
with Pl.

Check all output wvoltages at both 187V AC and 264V AC mains
voltage.

The following voltages should be measured:

+5V + 0.25V

+12V + 0.6V

-12v + 0.6V

+17.5V +2V

Check that the power supply is able to start with full load at
187V mains voltage.

Remove all loads except a +5V load of 0.5A and check that the
+5V output is within limits.
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3.3 Power specifications, POW 505

Input voltage 220V to 240V +10% -15% 50 Hz

Mains frequency 47 Hz to 63 Hz

Power consumption: 65 W max.

Output voltages

Voltage Tol.
+17.5V iZV
+12V +0.6V
+5V +0.25Vv

-12v +0.6V

I max.

1.6A

0.1Aa
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4. Safety Components

IMPORTANT

To protect the user against voltage and fire hazards, the
components listed below must not be replaced by other types than
specified.

4.1 POW 503 Components

NOTE: Component numbers refer to POW 503C-diagram.

FUSE T1, 6A,

Component Type, manufacturer

c4 1nF-400V (4kV), ROEDERSTEIN RKP 615
1nF (5kV), FERROPERM 9/0138.9 D

C5 2n2-400V  (4kV), ROEDERSTEIN RKP 619
2n2 (5kV), FERROPERM 9/0138.9 D

Cl 0, 1uF-250v, RIFA PME271

F2 2x10mH-1, 6A, SIEMENS B82723-G2-B9

Cé6 0, 22uF-250vV, RIFA PMﬁ 271

F3 KBU4G, GENERAL INSTRUMENTS
BY224-600, PHILIPS

R5 NTC-resistor, SIEMENS Q63023-K2330-M

C33 10nF-400v, SIEMENS B32510-D6103-K

SIEMENS B32520-A6103-K
PHILIPS 2222 368 55103

C7+8 330pF-630vV, SIEMENS B33063-B6331-H6

103°) 0,33uF-400v, PHILIPS 2222 341 29334

L2+3 80uH, TRF 507

Cl4 10nF-~-2KVDC, WIMA FKP1l 5%

U2 Optocoupler, AEG CNY 65

L4 Mains transf., FT 14321003-2

F4+5 PTC, RAYCHEM RDE 090A

WICKMANN TR-5 (T)



C34

C35

C36

1nF-400v,

2,2nF-400vV,

4,7nF-400vV,

26

SIEMENS
SIEMENS
PHILIPS

SIEMENS
SIEMENS
PHILIPS

SIEMENS
SIEMENS
PHILIPS

B32510-D6102-K
B32520-A6102-K
2222 368 55102

B32510-D6222~K
B32520-A6222-K
2222368 55222

B32510~D6472~K
B32520-A6472-K
2222 368 55472

N’
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4.2 POW 505 Components

Component Type, manufacturer
Fl T1,0A-250V 5x20, IEC 127-111 specified
RL 1MOHM, BEYSCHLAG MBBO27
L3,L4 2x10mH-1, 6A, SIEMENS B82723-G2-B9
Cl,c4 0.22uF-250v, RIFA PME 271
Cc2,C3 1nF-400VAC (4KV),RODERSTEIN RKP 615
1nF (5KV), FERROPERM 9,/0138.9 (D)
D1+2+3+4 1N4005, MOTOROLA
R16 4E7-5W
C20+22 330pF~-630V, SIEMENS B33063-B6331-H6
c21 10nF-400vV, SIEMENS B32510-D6103-K
SIEMENS B32520-A6103-K
PHILIPS 2222 368 55103
L10O 360uH, TRF 508
C25 4,7nF-2KV, WIMA FKP1l 5%
2x10nF-2KV, WIMA FKPl 5%
F5 F 0.16 A, WICKMANN tr-5 (F)
L1l Mains transf., FT14321003-2
U2 Optocoupler, AEG CNY65
F3+4 PTC-RDE135A, RAYCHEM
T1,6A, WICKMANN RE-5 (T)
C17 1n-400v, SIEMENS B32510-D6102-K
STIEMENS B32520-A6102-K
PHILIPS 2222 368 55102
C32 4n7-400v, SIEMENS B32510-A6472-K
SIEMENS B32520-A6472-K
PHILIPS 2222 368 55472
C33 2n2~400v, SIEMENS B32510-D6222-K
SIEMENS B32520-A6222-K
PHILIPS 2222 368 55222
Cc27 2n2-400VAC (4KV),ROEDERSTEIN RKP 619

2n2 (5KV), FERROPERM 9/0138.9 (D)
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