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GEilENAL

Service Handling Precautions

Serv ice  work  shou ld  onLy  be  car r ied  ou t  by  sk i l led  eng ineers .  P lease no te
tha t  the  t racks  on  the  pr in ted  c i rcu i t  board  are  very  f lne  and may l i f t  i f
sub jec ted  to  excess j -ve  heat .  Use on ly  a  min ia tu re  Lempera ture  cont roL led
s o l d e r i n g  i r o n  a n d  r e m o v e  a l l  s o l d e r  w i t h  s o l - d e r  w i c k  o r  s u c t i o n  b e f o r e
a t tempt ing  to  remove a  component .

Dismantling the Instrrrnent

I{ARI{ITIG !

Open lng  the  ins t rument  i s  l i ke ly  to  expose l i ve  par ts .  The ins t rumen l  sha l -1
be d isconnected  f rom a l I  vo l tage sources  be fore  any  ad jus tment ,  rep lacement  o r
main tenance and repa l r  dur ing  wh ich  i t  sha l - l  be  opened.  I f  a f te rwards  any
ad jus tment ,  ma in tenance or  repa i r  o f  Lhe opened ins t rument  under  vo lLage is
inev i tab le ,  i t  sha l l  be  car r ied  ou t  on ly  by  a  sk l l led  person who is  aware  o f
the  hazards  invo l -ved.

1 .  Remove the  B s ide  screws (p lus  2  Lop screws on  t r ip le  un i ts  o r  2  hand le
screws on  dua l  un i ts )  no tOing  the  case upper .

2 .  L i f f  o f f  f h e  c a s e  u p p e r .

3 .  To  remove a  na in  ( l inear  supp ly )  pcb ,  remove the  4  nyJ-on  f i -x ing  screws and
remove the  J  cont ro l  knobs ,  wh ich  are  re fa lned by  grub  screws.  The pcb can
now be pu l led  c lear  o f  the  f ron t  pane l  and the  w i r ing  harness  a l lows i t  to
be  ro ta fed  c lear  o f  the  case l -ower .  To  remove the  log ic  supp ly  pcb ,  remove
the  4  MJ screws th rough the  rear  pane l - .

4 .  T r a n s i s t o r s  Q 5 ,  Q 6  a n d  Q 7  o n  t h e  l i n e a r  s u p p l i e s  a n d  Q 1 ,  Q 2  D 1 0  a n d  S C R 1
on the  log ic  supp ly  a re  insu l -a ted  f rom the  heats inks .

5 .  Reassembl -e  1n  reverse  order .

Operating Voltage

See the  Power  Supp ly  sec t ion  on  page B fo r  de t ,a i l s  o f  chang ing  Lhe opera t ing
vo l fage o f  s ing le  and dua l  un l ts .  See page 20  fo r  de ta i l s  o f  chang ing  t r ip le
u n i t s .



TECHIIICAL SPECIFICATION

Ortput Voltage Sett ing: By coarse and f ine eontrols;  resolut ion better than
5mV across the range.

Output Current Setting: By single logarithmic control.

O r t p u t  l l o d e :  T h e  p o w e r  s u p p l y  o p e r a t e s  i n  c o n s f a n t  c u r r e n t  o r
constant vol tage modes with automafic cross-over.  A
d isp lay  annunc ia to r  ind ica tes  cons tan t  cur ren t  mode.

Output Sri tch: Isolates the output and penmits vol tage and current
l im i ts  bo  be  se t  up  be fore  connecb ing  the  load.

Output Ter"ninals:  4mm terminals on 19nn (.75n) spacing.

Output Inpedance:
Constant Voltage: Typical ly (5mOhm at lkHz
Constant Current:  Typical ly 5OkOhm with vol tage l imif  at  maximum

Output  Pro tec t ion :  Up to  max imum outpu t  vo l tage +20 Vo l ts  fo rward l
d i o d e  c l a m p e d  f o r  r e v e r s e  v o l t a g e s  a n d  u p  t o  3 A
reverse  cunrent .

Load Regulat ion: <0.01$ of maximum output for 50X Ioad change

Line Regulat ion: <0.01[ of naximum output for 10[ ] ine vol tage change

Ripple and Xoise: Typical ly (1nV rms

Trans ien t  Response:  (2Ousec to  w i th in  5OmV o f  se t t ing  fo r  9Ol '  load
change.

Tenperature Coeff ic ient:  Typica1ly (10Oppm/oC

l { e t e r  T y p e :  I n d e p e n d e n t  a u t o r a n g i n g  0 . 5 ' '  3 . 5 - d i g i t  L C D s  f o r
vo l tage and cur ren t  ind ica t ion .

Heter Resolution:
Vo l tage:
Cur ren t :

Heter Accuracy:
V o l t a g e :
Cur ren f :

10nV up to  20V,  100mV above 20V
1mA up Lo  2A,  10mA above 2A

0.2% o t  read ing  +  1  d ig i t
0 . 5 f i  o t  r e a d i n g  +  1  d i g i t

Power Requirenents:
Input  Vo l tage:  In te rna l l y  se t  fon  110,  120,  220 or  240VAC 50/60H2
Input VoJ.tage Rangez +/ '  10ft  ot  vol tage sett ing
Power  Consumpt ion :  150VA fo r  s ing le  un i ts ,  300VA fo r  dua i  un i ts

hvironnental OPerating
Range: 5oC to 40oc, 20ft  to 80tr RH

Environnental Storage
Penge: -20oC to +60oC

Size: 160mn wide x 160mm high x 238mn deep single unlt
308nm wide x 160mn high x 238mn deep dual unib

Ue igh t :  4 .9kg  s lng le  un i t
9 .6 tg  duat  un i t ,



FI]IICTIONAL DESCRIPTION

The relat i -onship between the major circui t  elements are showa in the block
diagram opposite.

The pass transistors are mounted on heatsinks at the rean of the instrunenL.
They are control led by the emor anpl i f iens via the diode gate.

The diode gate provides automatic cnoss over of consbant vol tage and consfant
cur ren t .

I n  t h e  c o n s t a n t  v o l t a g e  n o d e  t h e  e r r o r  v o l t a g e  a m p l i f i e r  m a i n b a i n s  t h e
cons tan t  ou tpu t  vo l tage,  se t  by  the  coarse  and f ine  cont ro ls ,  independent  o f
load;  the  vo l tage is  sensed across  the  ou tpu t  te rmina ls .

In the constant current mode, or when the presef current l in i t  is neached, the
eurrent error arnpl i f ier overr ides the vol tage error ampl i f ier v ia the diode
gate and mainlains constant output cunrenf independent of load resistance; the
cur ren t  i s  sensed across  R27.

The ou tpu t  vo l tage is  d isp layed by  the  d ig i ta l  vo l tmeter .  Th is  b lock  a lso
incorporates the autorange circui try and decinal point dr ive.

The digibal  current meter block also incorporates the autonange circui tny, -

dr ive cincultry for the constant current annunicator and control  logic which
a l lows the  se t  cur ren t  l im i t  to  be  d isp layed.

The powen supply provides high vol tage and power for the output (V2) and a
sp l i t  low vo l tage supp ly  fo r  the  cont ro l  c i rcu i t ry  (V1 ) .
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CIRCUIT DESCRIPTIONS

Porer Supply - llains Operating Yoltage

The operat ing vol tage of the instrument is shown on the rear panel labeI.
Should i t  be necessary to change the operat ing vol tage, fol l -ow bhe appropriate
diagran below.

240V Operation 220V @eration

120V Operation 110V Operation

9 8 7 6 5 4 3 2 1 1 0 9 8 7 6 s 4 3 2 1

7 6 5 4 3 2 1

I f  a change is made, bhe operat ing vol tage label and fuse shoul-d be changed.



I f  a  change is  made,  the  opera t i .ng  vo lEage labe l  and fuse  shou ld  be  changed.

T h e  c o r r e c t  f u s e  t y p e  i s :  -

1A 250V  HRC t ime-1ag ,  20mm fo r  220 -240V)
)  s i n g l e  u n i t s

2A  250V  HRC t ime- laq ,  20mm fo r  110 -L20V)

2A 250V HRC t ime-La9,  20rnm for  220-240V)
)  dua l  un i t s

4A  250V  HRC t ime- lag ,  20mm fo r  110 -120V)

WARNINC I THIS INSTRT'ITENT }TUST BE E.ARTHED

Any  i n te r rup t i on  o f  t he  p ro tec t i ve  conduc to r  i ns ide  o r  ou ts ide  the  i ns t rumen t
o r  d i s c o n n e c t i o n  o f  t h e  p r o t e c t i v e  e a r E h  t e r m i n a l  i s  l i k e l , y  t o  m a k e  t h e
ins t rumen t  dange rous .  I n ten t i ona l  i n te r rup t i on  i s  p roh ib i t ed .

Power Supply - DC Requlrementg

P lns  22  and  23  on  the  ma ins  t r ans fo rmer  o f  t he  30V  2A  supp l i es  p rov ide  34Vrms
o f  f  l o a d  a n d  t h i s  i s  r e c E i f  i . e d  b y  t h e  b r i d g e  r e c t i f  j . e r  D l .  t o  D 4 , '  C 1  i s  t h e
rese rvo i r  capac i t o r .  The  o f f  l oad  vo l t age  ac ross  C1  i s  app rox ima te l y  45V .

P ins  22  and  23  on  the  ma ins  t r ans fo rmer  o f  t he  15V  4A  supp l i es  p rov ide  l 9V rms
o f f  l oad  and  th i s  i s  rec t i f i ed  by  t he  b r i dge  rec t . i f i e r  BR I - ;  C1  and  C25  a re  t he
r e s e r v o i r  c a p a c i t o r s .  T h e  o f f  l o a d  v o l t a g e  a c r o s s  C L / C 2 6  i s  a p p r o x i m a t e l y
2 6 V .

R 1 4  d i s c h a r g e s  t h e  r e s e r v o i r  c a p a c i t o r s  w h e n  t h e  u n i t  i s  t u r n e d  o f f  w i t h  n o
l o a d  c o n n e c t e d ;  C 5  a n d  R 1  f o r m  a  d a m p i n g  n e t w o r k .  T h e  v o l t a g e  a c r o s s  t h e
rese rvo i r  capac i t o r s  supp l i es  t he  pass  t rans i s to rs .

D i o d e s  D 5  t o  D 8  r e c t i f y  t h e  c e n t r e - t a p p e d  2 0 V  w i n d i n g  o n  p i n s  1 8  t o  2 0  a n d
w i . t h  rese rvo i r  capac i t o r s  C4  and  C5  p rov ide  app rox ima te l y  + / -13Y .

R e g u l a t o r s  I C l . 0  a n d  I C 1 1  w i t h  d i o d e s  D 2 2  a n d  D 2 3  p r o v i d e  r e g u l a t e d  + / - 5 Y 6
supp l i es  f o r  t he  e r ro r  amp l i f  i e r s  and  d i . g i t a l  me t .e r i . ng .

The above c i rcu i t ry  is  on a separate pcb.

Paee TraneistorE

Q5  and  Q7  a re  moun ted  on  sepa ra te  hea ts inks  and  mus t  be  H  (ho rne tax ia l )  t ypes .
They  a re  i n  pa ra l l e l  and  cu r ren t  sha r i ng  i s  p rov ided  by  em i - t t e r  r es i s to rs  R24
a n d  R 2 5 .  D r i v e r  t r a n s i s t o r  Q 5  s h a r e s  o n e  o f  t h e  h e a t . s i n k s  a n d  a l t o g e t h e r  Q 5 ,
Q5  and  Q7  make  up  a  da r l i ng ton  em i t t e r  f o l .  l . ower  s tage .  R23  i s  on  one  o f  t he
h e a t s i n k s  a n d  R 2 4 ,  R 2 5 ,  R 2 5  a r e  o n  t h e  m a i n  b o a r d ;  O n  1 5 V  4 A  u n i t s ,  R 2 4  a n d
R25 are on the power supply board.  R25 provides a d ischarge paEh for  C9 when
no  l - oad  i s  connec ted .

Diode Gate

Q 8  i s  a n  e m i t E e r  f o l l o w e r ,  t h e  b a s e  o f  w h i c h  i s  c o n t r o l l e d  b y  e i t h e r  o f  t h e
two error  ampl i f  iers v ia d iodes D1,2 and D1,3.

Voltage Error Arplif ier

I t  s h o u l d  b e  n o t e d  t h a t  0 V  i s  r e f e r r e d  t o  t h e  p o s i t i v e  o u t p u t  t e r m j - n a l ;  t h i s
m e a n s  t h a t  t h e  v o l t a g e  f r o m  t h e  e r r o r  a m p J . i f i e r  i s  s m a 1 1 ,  s u f t i c i e n t  t o  t u r n
on  the  d r i ve r  and  pass  t rans i s to rs  and  ove rcome res i s t i ve  l osses .
IC3a  j . s  a  summing  amp l i f i e r ;  when  VR2  i s  f u l l y  c l ockw ise  p in  2  i s  a t  0V .



Feedback is from fhe negaf ive output terminal v ia R19 to pin 3 where i f  is
s u m m e d  w i f h  t h e  c u r r e n t  f r o m  V R ' 1 .  F i n e  c o n f r o l  o f  t h e  o u t p u t  v o l t a g e  i s
a c h i e v e d  w i t h  V R 2  w h i c h  m o v e s  t h e  p s u e d o  g r o u n d  o f  I C 3 a .  D 1 1  l i m i t s  t h e
oufpu t  sw ing  o f  1C3a be low 0V.  D10 is  a  2 .45Y vo l tage re fe rence wh ich  is  a lso
used by  fhe  vo l tmeter  c i rcu i t ry .  VR5 se ts  the  max imum outpu t  vo l tage.

Gunenb Bror lnPlifier

I f  t h e  p r e s e t  c u r n e n t  l i m i t  i s  r e a c h e d ,  I C 4 b  o v e r r i d e s  f h e  v o l t a g e  e r r o r
anp l i f ie r  v ia  Lhe d iode ga te .  Outpu t  cur ren t  i s  sensed by  measur ing  the  vo l t
drop across R27 and bhis is compared to the volLage on bhe wipen of VR3 by
IC4b.  D17 l in i t s  the  ou tpu t  sw ing  o f  IC4b be low 0V.  VR8 se ts  max imum outpu t
cur ren t  and VR12 t r ims the  o f fseb  o f  IC4b so  tha f  fhe  se t  cur ren t  l im i t  and
the  ou tpu t  cunrent  l in i t  a re  equa l .  Th is  i s  done a t  low outpu t  cunrent  leve ls
(100nDA) .  D25 is  a  2 .45V vo l fage re fe rence wh ich  is  a lso  used by  the  cur ren t
meter .

Output Sritch

SW2a switches the +V sense connect ion between the supply output and the sense
t e r m i n a l  i b s e l f .  T h l s  i s  f o  o v e r c o n e  S W 2 b t s  c o n t a c b  n e s l s t a n c e  w i t h  b h e
oubput on and to malntaln feedback when the oufput is of f .  D15 prevents fhe
feedback loop from going complebely open between switch posit ions.

S W 2 b  s w i t c h e s  t h e  s u p p l y  o u t p u t  f o  t h e  o u t p u f  t e n m i n a l .  W h e n  t h e  o u f p u t
s w i t c h  i s  i n  t h e  o f l  p o s i f i o n ,  r A r  i s  c o n n e c t e d  f o  0 V  w h i c h  s i g n a l s  t h e
cument  meter  to  d isp lay  the  se t  curen t  l im i - t .

Xote: SW2 contacts are gold plated on si lven and the correct replacemenf type
must be used. Note also that i f  SW2 is disconnecfed i t  nust be rewired fhe
sane way round. This is because SW2a must have gold contacLs whi le the gold
on SW2b conbacts wi l l  have been vapourised due to the high switching current
and wi l l  have normal si lver contacts as a result .

Voltneter

I C l  i s  a  s t a n d a r d  3 . 5  d i g i b  p a n e l  m e t e r  I C .  T h i s  i s  a  d u a l  s l o p e  A  t o  D
comple te  w i th  d isp lay  d r ivers ,  R57 and C14 de f ine  the  c lock  f requency  o f
a p p r o x i m a t e l y  4 0 k H z  w h i c h ,  i f  n e c e s s a r y ,  c a n  b e  c h e c k e d  u s i n g  a  x 1 0
osc i l loscope probe on  p in  J8 .  R56 and C12 are  the  in tegra tor  components  and
C11 the  au to  zero  capac i to r .  C13 is  the  re fe rence capac i to r  and R58,  R59 and
C15 are  input  f i l te r  componenLs.

R16 and R17 a t tenuate  the  ou tpu t  voJ- tage to  su i t  IC1.  The vo l fmeter  au to-
r a n g e s  o n  t h e  3 0 V  2 A  s u p p l i e s  b e t w e e n  t h e  h i g h  a n d  I o w  n a n g e s  b y  I C 3 b
swi tch ing  fhe  meten re fe rence.  The ou tpu f  o f  the  compara fon  IC3b is  h igh  when
the output is below ' l  

9V and low when the output vol tage is above 1 9V. The
swi tch ing  po in t  i s  ad jus ted  by  VR4;  R5 prov ides  pos i t i ve  feedback  wh lch  g ives
approx ina te ly  + / -0 .5Y o f  hys teres is  a t  the  ou tpu t  te rmina ls .  Q1 inver ts
IC l5 ts  ou tpu t ,  p rov id ing  complementary  conLro l  s igna ls .  These dr ive  the
analogue switches in IC8 select ing the two refenences for the high and low
ranges.  They  a lso  se lec t  the  dec ima l  po in t  v ia  IC9.  The dec ima l  po in t  i s  o f f
when in-phase with bhe back-plane signal,  and on when in anf i-phase. VR7
tr ins the vol tmeter on the low range and VR6 tr ims the high range.

Curent lleter

IC2 is  the  same type as  fha t  used in  the  vo lLmeter .  The cont ro l  s lgna l  rA l

fron the output switch dr ives Q10 and IC5b which provides complemenLary dr ive
s igna ls  to  ICTa and b .  Wi th  the  ou tpu t  sw i tch  on ,  ICTa eonnects  the  ne ter  to
R27 to measure output current.

10



With the output switch off ,  ICTb conneets the meter to VR3 to display the
currenb t inib setf ing.
The currenf meter autonanges on the 15V 4A suppl ies; VR9 sets the change over
p o i n b  a n d  I C 4 a  s e l e c t s  t h e  a p p r o p r i a t e  n e t e r  r e f e r e n e e .  T h e  o u t p u t  o f
conparator IC4a is high when the current reading is below 1.9A and 1ow when
the current reading is above 1.9A. R41 provides posit ive feedback and sone
hysberes is .

l {hen current l imit  is reached, IC4b takes controL via the diode gate; a9 is
turned on which enables low frequency osci- l laton IC5c and d which f lashes the
tr iangle in the display. Note that the ground lead of IC5 ig connected to the
- V 1  s u p p l y  w h i l s t  f h e  g r o u n d  l e a d  o f  I C 6  i s  c o n n e c t e d  b o  D G I ,  w h l c h  i s
generabed by IC2 for the LCD and is between 4 and 6 vol ts wibh nespecb bo +V1.
Leve l  sh i f t ing  is  p rov ided by  R54 and R63.

Protectlon

D16 provi .des protect ion against r"everse vol tages.
provide protect ion against forward vol tages.

D9,  D14 ,  Q2 ,  03  and  a4

1 1



CILIBRATION

Equipnent Required

4.5  Oie i t  nu l t imeter  w i th  10Anp range and be t te r  than 0 .1 t  aecunacy  on  bo th
voltage and current.

30V 2l Supplies

Tunn the 3 front panel controls to maximun, output switch on. (Short ing bars
must be f i t ted between the output and sense tenmi-naIs).

Connecf  a  vo l tmefer  to  the  ou tpu t  te rmina ls  and ad jus t  VR5 fo r  30 .7V to  30 .9V.

Adjust VR6 so bhaL both vol tmeters read the same.

Reduce the outpub voltage to approximately 15V and adjust VR7 so that both
voltmeters read the same.

Set the output to 19V and adjust VR4 so that the meter auto-ranges at a point
b e t w e e n  1 8 . 4 V  a n d  ' 1 9 . 6 V .

Conneet an anmeten across the output berminals and adjust VR8 to give 2,074 to
2 . O g A .

Reduce the current l imif  confrol  to give approximately 1.8A output,  and adjust
VR10 so bhat both curnent meters read fhe sane.

Set fhe output switch to off ,  short  the output terminals and set the current
l in i t  control  to approximately 100nA on the internal meber.  Note the reading,
sef the output switch to on, and adjust VR12 so that the meter sbi l l  reads the
sane.

15V 4A Supplies

Turn the 3 fronb panel controls to naximum, oubput switch on. (Short ing bars
must be f i t ted between the output and sense ferminals).

Connect  a  vo l tmeter  to  the  ou tpu t  tenn ina ls  and ad jus t  VR5 fo r  15 .3V to  15 .5V.

Adjust VR7 so that both vol tneters read fhe saroe

Connect an ammeter across the output terminals and adjust Vn8 to give 4.10A to
4 .  1  5 A .

Adjust VR11 so that bofh ammeters nead the same.

Reduce the  ou tpu t  cur ren t  to  approx ina te ly  1 .5A and ad jus t  VR10 so  thab bo th
ammeters read the s€rme.

Set the output current to 1.9A and adjust VR9 so that the current meter auto-
nanges a t  a  po in t  be tween 1 .84A and 1 .96A.

Set the output switch bo off ,  short  the output terminals and set the current
l in i t  control  to approximately 100mA on the internal meter.  Note the neading,
se f  the  ou tpuL swi tch  to  on ,  and ad jus t  VR12 so  tha t  the  ne ter  s t i l l  reads  the
s€rme.

1 2
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TECTINICAL SPECIFICATION TS3O23S

See page 5  fo r  spec i f i ca t ions  o f  the  main  ou tpu ts .

LOGIC OUTPUT

Output Voltage Range: 4 to 6 Vol-ts
Output Current:  4 Amps minimuml current l i rni t  approxiamtely 5 Amps.
Output Swibch: Isolates the outpuN and permi-fs outpuf vol tage to

be se t  be fore  connect ing  the  load.
Output Terminals:  4mm terminals on 19mm (.75n) spacing.
Over-Voltage Protect ion: Dual-speed circui t  giv ing fypical ly 2Omsec up to

7  Vo l ts  and fyp ica l l y  2usec  above 7  Vo l ts .
Output Protect ion: Clamped by the over-vol tage protect ion circui f  for

forward vol fages over 7 Volts and up to I  Amps
f o r w a r d  c u r r e n t .  D i o d e  c J - a m p e d  f o n  r e v e r s e
vo lLages and up  to  3  Amps revense cur ren t , .

Load Regulat ion: <0.5% for 50ft  load change.
Li-ne Regulat ion: <0.5% for 10% l ine vol tage change.
Ripple and l foise: <20mV rms, (50mV pk-pk.
Meter  T5rpe:  0 .5 r t  3 .5  d ig i t  LCD fo r  vo l tage or  cur ren t .
lleter Resolution:

Vo l lage:  1  OmV
C u r r e n t :  1 0 m A

Heter Aecuracy:
Vo l tage:
Cur renL:

0 . 5 %  o f  r e a d i n g  +  1  d i g i t
0 .5 f t  o f  r ead ing  +  1  d ig i t

GE}{ERAL
Power Requirements

Input  Vo l tage:  In te rna l l y  se t  fo r  11011201220 or  240 VAC 50/60H2.
Inpub Vo lLage Range:  + / -  10 ' f r  o f  vo l tage se t f ing .

Power Consumption: 300VA
Environmental Operating
Range: 5oc to 4ooc, zo% Lo Botr RH.
Environnental Storage
Renge:  -20oC to  600 C.
Size: 386rrn wide x 160mm high x 238mm deep.

Ieight:  ' l  1.0kg

j
I  l l
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HAINS OPERATING VOLTAGE

The TS3023 has  3  t rans formers ,  z  fo r  the  30v  2A sec t ions  and 1  fo r  the5 V  4 A  s e c t i o n .

See page B for fuse rat ings and operat ing vol tage change of the 30v 2As e c t i o n s .

To change the  opera t ing  vo l tage o f  the  5V 4A sec t ion ,  fo11ow the  appropr iaLediagram below.

110/120V Operati_on 220/240V Operati_on
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CIRCUIT DESCRIPTION 5Y 4A

Porer Supply - DC Requirenents

Wi th  240V inpu l ,  T1  and T2 on  the  mains  Lrans forner  p rov ide  2OVrms on 1oad.
Th is  g ives  approx imate ly  24V on C 1 .

T3 and T4 prov ide  15Vrms g iv ing  20V on C2,  'Zener  d iode D9 g ives  a  regu la ted
1 0 V  o u t p u L  f o r  I C Z .

Sritching Regulator

T h e  s w i t c h i n g  r e g u l a t o r  i s  c o n f j . g u r e d  a s  a  s t e p  d o w n  o r  b u c k  r e g u l a t o r
operat ing aL 25k[z.

Q1 and Q2 fo rm a  PNP dar l ing ton  swi tch .  L1  smoobhs the  ou tpu t  by  s to r ing
enengy when the  swi tch  is  c losed,  and supp l ies  energy  v j -a  D10 when the  swi fch  -

i s  open.  CL l  1s  the  reservo i r  capac i to r .  R3 i  p rov ides  a  min imum l -oad.  L2  and
C5 prov ide  add i t lona l  smooth ing .

R e g u l a f i o n  i s  p r o v i d e d  b y  t h e  c o n t r o l  I C ,  I C 1 .  T h e  r e f e r e n c e  v o l t a g e  i s
a d j u s t e d  b y  V R 1  t o  g i v e  a n  o u L p u t  r a n g e  o f  4 V  t o  6 V .  T h i s  r e f e r e n c e  i s
compared to the vol tage on the + sense termlnal and the duty cycle is var led
to  fhe  swi tch ing  t rans is to r  to  ma in ta in  regu1at lon .

I f  the  vo l tage drop  across  the  cur ren t  sense res is to r  reaches  200mV the  dr ive
to  the  swi tch ing  t rans isNor  i s  te rmina fed  l im i t ing  the  ou tpu t  cur ren t .

S h u t  d o w n  o f  f h e  r e g u l a t o r  o c c u r s  i f  t h e  o u t p u f  v o l t a g e  f a l l s  b y  1 0 0 m V ,
determined by  R13 and R14.  Q4 is  tu rned o f f  a l low ing  C6 Lo  charge up  v ia  R34
t u r n i n g  o n  t h e  t r a n s i s t o r  c o n n e c t e d  t o  p i n  1 0  o f  I C ' 1 .  T h i s  L u r n s  t h e
regu la to r  o f f  and the  vo l lage on  p in  5  o f  IC6B fa l1s  fu r ther  and resu l ts  in
the  power  supp ly  be ing  la tched o f f .  Recovery  i s  ach ieved by  Lurn ing  the  mains
supp ly  o f f  fo r  su f f i c j -en t  t ime fo r  C6 to  d ischarge (approx imate ly  20  seconds) .
Frequency  compensat ion  fo r  t ,he  feedback  1s  prov ided by  C10,  C11
a n d  R 1 2 .

Over Voltage Protection

IC7 is  an  OVP IC and compares  the  vo l tage on  p in  2  w i th  an  in te rna l  re fe rence
( typ ica l l y  2 .6V) .  I f  the  vo l tage on  p ln  2  exceeds fhe  re fe rence,  Lhe ou tpu t
d r i v e  t o  S C R  1  i s  e n a b l e d  a f t e r  a  d e l a y  g e n e r a t e d  b y  C 3 .  T h i s  m o d e  o f
p r o t e c f l o n  f u n c t i o n s  f o r  o u t p u t  v o l t a g e s  b e t w e e n  6 . 4 V  a n d  7 V  a n d  t a k e s
fyp ica l l y  20ms.  I f  the  ou tpu t  exceeds 7V,  SCRl  i s  f i red  ins tan t ly  v ia  p in  5 .
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Metering

IC2 i-s a standard DVM IC and is the same type as used in other sect ions of the
power  supp ly .

W i t h  t h e  o u t p u t  s w i t c h  o f f ,  0 3  i s  o f f  t u r n i n g  I C 4 A  o f f  a n d  I C 4 B  o n  v i a
inver te r  IC4D,  so  tha t  the  meter  reads  ou tpu t  vo l fage.

Wi th  the  ou tpu t  sw i tch  on ,  IC4B is  Lurned o f f  and IC4A is  tunned on ,  so  fha t
the  meter  reads  ou tpu t  cur ren t  by  measur ing  the  vo l tage across  R7.

V R 3  c a l i b r a t e s  t h e  m e L e r  f o r  c u r r e n t  m e a s u r e m e n t  I  i t  i s  a l s o  t h e  m e t e n
re ference so  VR3 must  be  ad jus ted  be fore  VR2,  wh ich  ca l ib ra tes  the  vo l tmeter
m o d e .

Opto-coup ler  IC3 prov ides  l -eve l  sh i f t ing  bebween the  conLro f  c i rcu i t ry  and the
LCD dr ivers .  When the  power  supp ly  goes  in to  cur ren t  l im i t ,  the  LED ins ide
IC3 is  tu rned o f f  wh ich  tu rns  the  phofo- t rans is to r  o f f ,  enab l ing  1ow f requency
osc i l la to r  IC5B and IC5A wh ich  f lashes  the  de l ta  s ign  in  lhe  d isp lay .

CALIBRATION

Equipment  requ i red :  3 .5  d ie i t  mu l t imefer  w i th  a  10AMP range.

Connect  a  4A l ' lP  load to  the  ou tpu t  te rmina ls  (  1R2 res is to r ) ,  sw i lch  fhe  ou tpu t
on and adjust the voLtage control-  as necessary to give approxiamtely 4 AI"{PS on
e x t e r n a l  a m m e t e r .  A d j u s t  V R 3  s o  t h a t  t h e  m e t e r s  r e a d  t h e  s a m e .  V R 3  i s
loca ted  on  the  d isp lay  pcb .

Remove the 4A load and connect a vol tmefer to the output.  Note the reading on
the exfernal-  mefer,  switch the outpuf off  and adjust VR2 so that the meter
reads the same. Switch the output on and off  to check the reading on each
meter .  VR2 is  loca ted  on  the  pcb  wh ich  is  fas tened to  the  rear  pane1.

SERVICING IOTES

I C 1  n u s t  b e  a  U n i t n o d e r A ' P a r f .  Q 1 ,  D 1 0  a n d  S C R l  m u s f  b e  t h e  s p e c i f i e d
par fs .  C4 and C5 are  low ESR types .  A  temporary  shor t  may be  pu t  across  C6
fo  d isab le  the  shut  down and ease t roub le  shoof ing .
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PARTS I,TST

PCB AEs€mb ly  15v  4A  44115 -0060

Ree ig to re

Ref DeecrJ-ptJ.ou Part No Ref Descr lpt lon Part No

R1 47RJ  W25  CF  23L85 -04 '7  0  R55  No t  used
R 2  1 0 K J  W 2 5  C F  2 3 1 8 5 - 3 1 0 0  R 5 6  1 0 0 K J  w 2 5  C F  2 3 1 8 5 - 4 1 , 0 0
R3  1 .00KJ  W25  CF  23L85 -4L00  R57  118KF  W25  MF 23202 -4118
R 4  2 2 K J  W 2 5  C F  2 3 L 8 5 - 3 2 2 0  R 5 8  1 0 0 K J  W 2 5  C F  2 3 1 8 5 - 4 1 0 0
R 5  N o t  u s e d  R 5 9  1 0 0 K J  w 2 5  C F  2 3 1 8 5 - 4 1 0 0
R 5  Z e r o  o h m  l i n k  2 3 1 8 5 - 0 0 0 0  R 5 0  1 0 0 K J  W 2 5  c F  2 3 1 8 5 - 4 1 0 0
R 7  N o t  u s e d  R 5 1  1 0 0 K J  W 2 5  C F  2 3 1 8 5 - 4 1 0 0
R8 Not  used R52 22KJ W25 CF 23L85-3220
R 9  2 0 K 0 F  W 2 5  M F  2 3 2 0 2 - 3 2 0 0  R 5 3  1 8 0 K J  W 2 5  C F  2 3 1 , 8 5 - 4 1 8 0  -

R 1 0  7 5 0 R F  W 2 5  M F  2 3 2 0 2 - 1 7 5 0
R 1 1  5 5 0 R J  w 2 5  c F  2 3 1 8 5 - 1 5 5 0  V R 4  N o t  u s e d
R1-2  2 '7KJ  w25  CF  23L85 -327  0  VR5  2K2  CermeL  23319 -2220
R13  7K50F  w25  MF 23202 -2 '750  VR6  No t  used
R14  6K8J  w50  cF  231 '79 -2580  VR7  220R Cerme t  233 '19 -1220
R 1 5  1 0 K J  W 2 5  C F  2 3 1 8 5 - 3 1 0 0  V R 8  1 K 0  C e r m e t  2 3 3 ' 7 9 - 2 1 , 0 0
R 1 5  1 0 K 0 F  W 2 5  M F  2 3 2 0 2 - 3 1 0 0  V R 9  2 2 0 R  C e r m e t  2 3 3 ' 1 9 - L 2 2 0
R17  1M00F  w25  MF 23202 -5100  VR10  220R Cerme t  23379 -1220
R 1 8  N o t  u s e d  V R L l  2 K 2  C e r m e L  2 3 3 ' 7 9 - 2 2 2 0
R 1 9  5 1 K 0 F  W 2 5  M F  2 3 2 0 2 - 3 5 1 0  V R 1 2  1 0 0 K  C F  2 3 3 7 7  - 4 1 0 0

R 2 0  1 K 8 J  W 2 5  C F  2 3 1 8 5 - 2 1 8 0
R21 47RJ W25 CF 23L85-04'7 0 Capaci tore
R 2 2  1 0 K J  W 2 5  C F  2 3 1 8 5 - 3 1 0 0
R 2 3  S e e  H e a t s i n k  A s s y  2  C 1  4 7 0 0 U  6 3 V  E l e c  2 3 5 5 5 - 0 2 1 , 1
R24  0R3  3J  2w5  ww 2327  4  -  0  010  C2  10U 3  5V  E Iec  2355 '7  -0  54 '7
R 2 5  0 R 3 3 J  2 w 5  W w  2 3 2 ' 7 4 - 0 0 1 0  C 3  1 0 U  3 5 V  E l e c  2 3 5 5 7 - 0 5 4 1
R 2 6  2 K 2 J  W 5 0  C F  2 3 L 7 9 - 2 2 2 0  C 4  1 0 0 U  5 0 V  E l e c  2 3 5 5 1  - 0 5 1 0

R 2 7  0 R 1 0 J  7 w 0  w w  2 3 2 ' 7 L - 0 0 0 8  c 5  1 0 0 U  5 0 V  E l e c  2 3 5 5 7  - 0 5 1 0

R 2 8  1 0 K J  W 2 5  C F  2 3 1 8 5 - 3 1 0 0  C 5  1 0 0 N M  2 5 0 V  p / E  2 3 6 2 1 - 0 3 1 2
R 2 9  1 0 0 K J  W 2 5  C F  2 3 1 8 5 - 4 1 0 0  C 7  1 0 0 N K  5 3 V  p / E  2 3 6 2 0 - 0 2 4 6
R30  2M7J  V t25  CF  23185 -527  0  C8  100NK 63V  p /E  23520 -0246
R 3 1  1 0 K J  W 2 5  c F  2 3 1 8 5 - 3 1 0 0  C 9  1 0 0 U  5 3 V  E l e c  2 3 5 5 1 - 0 2 4 9
R 3 2  1 K 0 0 F  W 2 5  M F  2 3 2 0 2 - 2 1 0 0  C 1 0  1 0 0 N K  6 3 V  p / E  2 3 6 2 0 - 0 2 4 6
R 3 3  3 K 9 0 F  W 2 5  M F  2 3 2 0 2 - 2 3 9 0  C 1 1  3 3 0 N K  6 3 V  p / E  2 3 5 2 0 - 0 2 2 ' 7
R 3 4  1 K 0 0 F  W 2 5  M F  2 3 2 0 2 - 2 1 . 0 0  C ] - 2  1 0 0 N J  1 0 0 V  p / E  2 3 6 2 A - 0 2 0 ' 7
R 3 5  9 K 1 0 F  W 2 5  M F  2 3 2 0 2 - 2 9 1 , 0  C 1 3  3 3 0 N K  6 3 V  p / E  2 3 5 2 0 - 0 2 2 ' 7
R 3 5  5 5 5 R F  w 2 5  M F  2 3 2 0 2 - ! 6 5 5  C 1 4  1 0 0 P G  6 3 V  C e r  2 3 4 2 1 - 0 3 2 2
R 3 7  7 5 0 R F  W 2 5  M F  2 3 2 0 2 - 1 7 5 0  C 1 5  3 3 0 N K  6 3 V  p / E  2 3 5 2 0 - 0 2 2 1
R 3 8  2 0 K 0 F  W 2 5  M F  2 3 2 0 2 - 3 2 0 0  C 1 5  3 3 0 N K  5 3 V  p / E  2 3 5 2 0 - 0 2 2 7
R 3 9  1 1 K 5 F  W 2 5  M F  2 3 2 0 2 - 2 1 L 5  C 1 7  1 0 0 N J  1 0 0 V  p / E  2 3 6 2 0 - 0 2 0 1
R 4 0  7 K 5 0 F  W 2 5  M F  2 3 2 0 2 - 2 7 5 0  C 1 8  3 3 0 N K  6 3 V  p / E  2 3 6 2 0 - 0 2 2 ' 7
R 4 1  2 M " 7 J  W 2 5  M F  2 3 2 0 2 - 5 2 1 0  C 1 9  3 3 0 N K  6 3 V  p / E  2 3 5 2 0 - 0 2 2 7
R 4 2  N o L  u s e d  C 2 0  1 0 0 P G  5 3 V  C e r  2 3 4 2 ' 7  - 0 3 2 2

R 4 3  t o  C 2 1 .  3 3 0 N K  5 3 V  P / E  2 3 6 2 0 - 0 2 2 7
R 4 8  1 0 0 K J  W 2 5  C F  2 3 1 8 5 - 4 1 0 0  C 2 2  1 0 0 N K  6 3 V  p / E  2 3 6 2 0 - 0 2 4 6
R 4 9  1 1 8 K F  W 2 5  M F  5 0 p p M  2 3 2 0 2 - 4 1 1 8  C 2 3  1 0 0 N K  5 3 V  p / E  2 3 5 2 0 - 0 2 4 6
R 5 0  1 0 0 K J  W 2 5  c F  2 3 1 8 5 - 4 1 0 0  C 2 4  4 ' 7 P G  5 3 V  C e r  2 3 4 2 ' t - 0 3 2 9
R 5 1  1 0 0 K J  w 2 5  c F  2 3 1 8 5 - 4 1 0 0  C 2 5  4 ? P e  5 3 V  C e r  2 3 4 2 1 - 0 3 2 9
R 5 2  1 M 0 0 F  w 2 5  M F  2 3 2 0 2 - 5 1 0 0  C 2 6  4 ' 7 0 0 U  6 3 V  E l e c  2 3 5 5 6 - 0 2 1 1
R 5 3  1 M 0 0 F  W 2 5  M F  2 3 2 0 2 - 5 1 0 0
R 5 4  1 0 0 K J  W 2 5  C F  2 3 1 8 5 - 4 1 0 0
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SemiconductorE

Ref DescrJ,pt ion

D1 Not  used
D2 Not  used
D3 Not  used
D4 Not  used
D 5  1 N 4 0 0 2
D 5  1 N 4 0 0 2
D 7  1 N 4 0 0 2
D 8  1 N 4 0 0 2
D9 Not  used
D 1 0  2 N 4 0 4
D11  l _N4148
DL2  1N4148
D 1 3  1 N 4 1 4 8
D 1 4  1 N 4 0 0 2
D 1 5  1 N 4 0 0 2
D l 5 *  1 N 5 4 0 1
D 1 7  t o
D 2 3  1 N 4 1 4 8
D 2 4  1 N 4 0 0 2
D25  2N404

Part No

25115-0901
25 r t5 -0907
25tL5-0907
2 5 1 1 5 - 0 9 0 7

2'7 t6L-01.20
2 5 0 2 L - 0 9 0 1
2502 I -090 I
2502 t -090 r
25LL5-0907
2 5 1 L 5 - 0 9 0 7
25r r7 -0020

2 5 0 2 t - 0 9 0 1
251L5-090'7
2 '7  L5 t  -  012  0

Ref  Deecr ipt ion

r c 1  7 1 0 5 R C P L
r c 2  7 1 0 5 R C P L
IC3  TLOT2CP
IC4  TLOT2CP
r c 5  4 0 1 1 8 E
r c 5  4 0 7 0 8 8
r c 1  4 0 5 5 8 8
r c 8  4 0  5 5 B E
r c 9  4 0 7  0 B E
rc t_0  ?8L0sAcP
r c 1 1  7 9 L 0 5 A C P

L c D  3 . 5  D i g i t  L C D

Otber Parte oD PCB

Deecr i .p t ion

Ze ro  Ohm Res i . s to rs
( P C B  L i n k s )  4 4
PCB

Part No

2 '1L53-0003
2 7 L 5 3 - 0 0 0 3
z  /  I v o - u b u b

2 7 1 0 5 - 0 5 0 5
2 1  2 2 6 - O t L j
2 7  2 2 6 - 0 7  0 0
2 7  2 2 6 -  0  6 5 0
2 7  2 2 5 - 0 5 5 0
^ l ^ ^ a  A a ^ ^
z t z z o - v t u v

2 7  L 6 0 - 0 o L L
2 7  t 6 0 - 0 0 t 2

( 2 )  2 6 ] - 0 0 - 0 0 7 0

Aeey 15V

Part No

o f f  2 3  1 8 5 - 0 0 0 0
3 5 5 1 5 - 1 0 3 0

*DL6  i - s  w i red  ac ross  t he  Red
and  B lack  ou tpu t  t e rm i -na l s .

Q1 Z"rX2rA

Q2  ZTX239 /8C549
Q3 ZTX239  /8C549
Q4 ZTX239  /8C549
Q5 See  Hea ts ink  Assy  2
Q5  See  Hea ts ink  Assy  2
Q '7  See  Hea ts ink  Assy  L
Q8  ZTX239  /8C549
Q 9  Z T X 2 ! A
Q l0  ZTX239  /8C549

2534L-021.4
2 s 3 8 0  - 0 2 2 9
25380 - 0229
25380 -0229

2 5 3 8 0  - 0 2 2 9
2 5 3  4 t - 0 2 1 4
2 5 3 8 0  - 0 2 2 9
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PCB Assembly 30v 2A

Reg le to rg

Ref  Deecr lpt ion

R1  47RJ  W25  CF
R2  10KJ  W25  CF
R3  100KJ  W25  CF
R4 22KJ W25 CF
R5 22MJ W25 CF
R 5  5 8 K O F  W 2 5  M F
R 7  1 1 K 5 F  W 2 5  M F
R 8  7 K 5 O F  W 2 5  M F
R 9  2 O K O F  W 2 5  M F
R 1 O  ? 5 O R F  W 2 5  M F
R 1 1  5 5 0 R J  W 2 5  C F
R12  56KJ  w25  CF
R 1 3  7 K 5 0 F  W 2 5  M F
R 1 4  5 K 8 J  W 5 0  C F
R 1 5  1 O K J  W 2 5  C F
R 1 5  1 0 K 0 F  W 2 5  M F
R 1 7  1 M O O F  W 2 5  M F
R 1 8  4 7 0 K F  W 2 5  M F
R 1 9  1 O O K F  W 2 5  M F
R20  1K8J  W25  CF
R 2 1  4 7 R J  W 2 5  C F
R22 10KJ W25 CF
R 2 3  S e e  H e a t s i n k  A s s y  2
R24 0R58J 2W5 WW
R25  0R58J  2W5 WW
R 2 6  2 K 2 J  W 5 0  C F
R27 0R10J 7W0 WW
R 2 8  1 O K J  W 2 5  C F
R 2 9  1 O O K J  W 2 5  C F
R3O 2M7J  W25  CF
R 3 1  1 0 K J  W 2 5  C F
R 3 2  1 K O O F  W 2 5  M F  5 O P P M
R 3 3  9 K 1 0 F  W 2 5  M F
R 3 4  L K S J  W 2 5  C F
R35  No t  used
R35  No t  used
R 3 7  7 5 O R F  W 2 5  M F  5 O P P M
R 3 8  2 O K O F  W 2 5  M F  5 O P P M
R39  No t  used
R40  No t  used
R41  NoL  used
R42 Not  used
R 4 3  t o
R 4 8  1 0 0 K J  W 2 5  C F
R 4 9  1 1 8 K F  W 2 5  M F  5 O P P M
R 5 0  1 0 0 K J  W 2 5  C F
R 5 1  1 0 0 K J  W 2 5  C F
R 5 2  1 M 0 0 F  W 2 5  M F
R53  1MOOF W25  MF
R 5 4  1 0 0 K J  W 2 5  C F
R55  No t  used
R 5 5  1 0 0 K J  W 2 5  C P
R 5 7  1 1 8 K F  W 2 5  M F
R 5 8  1 0 0 K J  W 2 5  C F
R 5 9  1 0 0 K J  W 2 5  C F

Ref Descr lpt ion

R 6 0  1 0 0 K J  W 2 5  C F
R 5 1  1 0 0 K J  W 2 5  C F
R62 22KJ W25 CF
R 5 3  1 8 0 K J  W 2 5  C F

V R 4  1 O O K  C F
VR5 2K2 Cermet
VR5 2K2 Cermet
VR7  220R Cerme t
VRg 2K2 Cermet
VR9 Not  used
VR10  220R Cerme t
VR11  No t  used
V R 1 2  l O O K  C F

C a p a c i t o r e

c l -  4 7 0 0 u  5 3 v
c 2  1 0 u  3 5 v
c 3  1 0 u  3 5 V
c 4  1 0 0 u  5 0 v
c 5  1 0 0 u  5 0 v
c 5  1 0 0 N M  2 5 0 V
c 7  1 0 0 N K  5 3 V
C 8  1 O O N K  5 3 V
c 9  1 0 0 u  5 3 v
c 1 0  1 0 0 N K  5 3 V
c 1 1  3 3 0 N K  6 3 V
c I 2  1 0 0 N J  1 0 0 V
c 1 3  3 3 o N K  5 3 V
c 1 4  1 0 0 P G  6 3 V
c 1 5  3 3 O N K  5 3 V
c 1 5  3 3 O N K  5 3 V
C L 1  1 O O N J  l O O V
c 1 8  3 3 0 N K  5 3 V
c 1 9  3 3 o N K  6 3 V
c 2 0  1 0 0 P G  6 3 V
c 2 L  3 3 o N K  6 3 V
c 2 2  1 0 O N K  6 3 v
c 2 3  1 0 o N K  6 3 V
c 2 4  4 7 P G  6 3 V
c 2 5  4 7 P G  5 3 V

4 4 1 1 5 - 0 0 5 0

Part No

23L85-047 0
2 3 1 8 5 - 3 1 0 0
23r85-4100
23L85-3220
2 3 2 2 L - 0 0 3 0
2 3 2 0 2 - 3 5 8 0
2 3 2 0 2 - 3 1 1 5
2 3 2 0 2 - 2 7  5 0
23202-3200
2 3 2 0 2 - L 7  5 0
2 3 r . 8 5 - L 5 5 0
2 3 1 8 5 - 3 5 6 0
2 3 2 0 2 - 2 7  5 0
23r '7  9  -2680
2 3 t 8 5 - 3 1 0 0
23202-3L00
2 3 2 0 2 - 5 1 0 0
2 3 2 0 2 -  4 4 ' 7  Q
2 3 2 0 2 - 4 1 0 0
23185-2r80
23L85-047 0
2 3 1 8 5 - 3 1 0 0

23284-00t0
23284-00r0
23) . '7  9  -2220
232 '71-0008
2 3 1 8 s - 3 1 0 0
2 3 1 8 5 - 4 1 0 0
23r85-521 0
2 3 1 8 5 - 3 1 0 0
2 3 2 0 2 - 2 1 0 0
23202-2970
23I85-2180

2 3 2 0 2 - 1 7 5 0
2 3 2 0 2 - 3 2 0 0

2 3 1 8 5 - 4 1 0 0
2 3 2 0 2 - 4 1 1 8
2 3 1 8 5 - 4 1 0 0
2 3 1 8 5 - 4 1 0 0
2 3 2 0 2 - 5 1 0 0
2 3 2 0 2 - 5 1 _ 0 0
2 3 1 8 5 - 4 1 0 0

2 3 1 8 5 - 4 1 0 0
2 3 2 0 2 - 4 1 1 8
2 3 1 8 5 - 4 1 0 0
2 3 1 8 5 - 4 1 0 0

Part No

2 3 1 8 5 - 4 L 0 0
2 3  1 8 5 - 4 L 0 0
23L85-3220
2 3 1 8 5 - 4 1 8 0

2 3 3 7 7 - 4 1 0 0
2 3 3 1  9  - 2 2 2 0

2 3 3 7  9  - 2 2 2 0

233 '7  9  -L220

233 '7  9  -2220

2 3 3 7  9  - L 2 2 0

233'7 '7 -  410 0

E l  e c
E 1  e c
E  I e c
E 1  e c
E l e c
P / E
D / t r

E l e c

P / E
P / E

P / E
C e r
P / E

P / E

P / E
C e r

P / t r

C e r

C e r

2 3 5 5 5 - O 2 r ' 7
2 3 5 5 7  - 0 5 4 7

23557 -054'7

2 3 5 5 1 - 0 5 1 0
2355'7 -  0 510
2362r-031.2
z 5 6 Z V - V Z q 6

2 3 6 2 0  - 0 2 4 5

2355'7 -0249

23520  -0246

2 3 6 2 0  - 0 2 2 1

2 3 6 2 0  - 0 2 0 7

2 3 6 2 0  - 0 2 2 7

2 3 4 2 ' 7  - 0 3 2 2

2 3  6 2 0  -  0 2 2 1
2 3  5 2 0  - 0 2 2 1

2 3  6 2 0  -  0 2 0 1
23620  -022 '7

2 3  6 2 0  -  0 2 2 ' 7
2 3 4 2 7  - 0 3 2 2

2 3  6 2 0  - 0 2 2 7

2 3  6 2 0  -  0 2 4 6
2 3  6 2 0  -  0 2 4 5
2 3 4 2 7  - 0 3 2 9

2 3 4 2 ' 7  - 0 3 2 9
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Semlconductors

Ref  Deecr ipt ion

D 1  1 N 5 4 0 1
D 2  1 N 5 4 0 1
D 3  1 N 5 4 0 1
D 4  1 N 5 4 0 1
D 5  1 N 4 0 0 2
D 5  1 N 4 0 0 2
D 7  1 N 4 0 0 2
D 8  1 N 4 0 0 2
D 9  1 N 4 1 4 8
D 1 0  2 N 4 0 4
D 1 1  1 N 4 1 4 8
Dtz  1N4148
D 1 3  1 N 4 1 4 8
D 1 4  1 N 4 0 0 2
D 1 5  1 N 4 0 0 2
D 1 5 *  1 N 5 4 0 1
D 1 7  t o
D23  1N4148
D 2 4  1 N 4 0 0 2
D25  2N404

Part No

251. ] -1 -0020
25t1 .7-0020
z 5 L r / - v u z v

2 5 1 1 . 1 - 0 0 2 0
25tI5-0901
25tL5-0907
25t15-090'7
2 5 1 1 5 - 0 9 0 ?
2502t-0901_
27151,-01.20
2502r -090t
2502t -090t
2502! -090L
2 5 1 1 5 - 0 9 0 7
2 5 1 1 5 - 0 9 0 7
2 5 L 1 7 - 0 0 2 0

2502L-090t
25715-0901
21L51,-01.20

Deecr ipt ion

Hea ts ink  t ype  1
2 N 3 0 s s H  ( 0 7  )
T rans l s to r  Moun t
M ica  Washer
Screw M3 x 12mml-  2
Washer M3 2
So lde r  t ag  M3
Nut M3 2

Heatelnk Aseenbly 2
cons i s t  j . ng  o f  :

Deecr ipt ion

Part, No

2 0 5 ' 7 0 - 0 0 9 0
2 5 3 8 5 - 0 0 1 0
2 0 6 1 1 - 0 0 0 7
2 0 5 r 3 - 0 0 1 0

of f  20234-0025
o f f  2 0 0 3 0 - 0 2 5 3

2245r -0203
o f f  2 0 2 1 0 - 0 1 0 1

Parts No

other  Par ta on PCB Aesy 30V

Deecr ipts ion Part No

Zero  Ohm Res i s to rs
( P C B  L i n k s )  4 4  o f f  2 3 1 8 5 - 0 0 0 0
P C B  3  5 5 1 5 - 0 9 5 0

Rear Mounted Heatelak Aseye
for  a l l  S gerLee PSUg

No te :  30V  S ing le ,  Dua l  &  T r j - p l e
PSUs  use  i den t i ca l  Hea ts ink  Assys ,
The  15V  4A  PSU Hea ts ink  Assys
use the same components but  are
w i r e d  d i f f e r e n t l v .

Heateink Aeeenbly 1
c o n s i s t i n q  o f :

( * )

*D1 ,5  i s  w i red  ac ross  t he  Red
and  B lack  ou tpu t  t e rm ina l s .

Q 1  Z T X 2 I 4

Q2  ZTX239  /8C549
Q3 ZTX239  /8C549
Q4 ZTX239 /8C549
Q5 See  Hea ts ink  Assy

Q5  See  Hea ts ink  Assy

Q '7  See  Hea ts ink  Assy

Q8  ZTX239  /8C549
Q9 ZTX2 I4

Q10  ZTX239  /8C549

IC1  7  1 .0  6RCPL
r c 2  7  1 0 5 R C P L
IC3 TLO' ]  2CP
I C 4  T L O T 2 C P
r c 5  4 0  1 1 B E
I C 5  4 0 7 O B E
I C ?  4 O 5 5 B E
r c 8  4 0 5 5 B E
I C 9  4 0 7 O B E
I C l . O  7 8 L O 5 A C P
I C 1 1  7 9 L O 5 A C P

H e a t s i n k  T V n e  2  2 0 6 7 0 - 0 1 0 0
2 N 3 0 5 5 H
( Q 5 ,  Q 5 )  2  o f f  2 5 3 8 5 - 0 0 1 0
T r a n s i s t o r  M o u n t  2  o f f  2 0 6 1 1 - 0 0 0 7
Mica  Washer  2  o f f  205L3 -0010
Sc rew  M3  x  12mml  4  o f f  20234 -0025
Washer  M3  2  o f f  20030 -0253
So lde r  t ag  M3  2  o f f  22451 -0203
Nut M3 4 of f  20210-01-01-
4 7 R J  W 2 5  C F  ( R 2 3  )  2 3 1 - 8 5 - 0 4 ' t  0

See  manu fac tu r i ng  changes  on
p a g e  2 5 .

2534L -0214
2 5 3 8 0  - 0 2 2 9

2 5 3 8 0  - 0 2 2 9

2 5 3 8 0  - 0 2 2 9

2
.)

1
25380  -0229

2534 I -0214
2 5 3 8 0  - 0 2 2 9

2 ' 7 L 5 3 - 0 0 0 3
2 1 L 5 3 - 0 0 0 3
2 " 7 L 0 6 - 0 6 0 6
2 7 L 0 5 - 0 6 0 5
2 ' 7  2 2 5 -  0 1 L 0
2 ' 7  2 2 6 - 0 ' 7  0 0
2 7  2 2 6  - 0  5 5 0
2 ' 7  2 2 6  - 0  5 6 0
2 7 2 2 6 - 0 ' 7  0 o
2 7 1 6 0 - 0 0 1 1
2 7 1 5 0 - 0 0 L 2

( * )

( * )

L c D  3 . 5  D i s i t  L C D  ( 2 )  2 5 1 0 0 - 0 0 7 0
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PCB Aeeenb ly  Log lc  Supp ly  44115-0070

c o n e l . e t i n g  o f  :

R e e l e E o r e

Ref Deecr ipt ion

Capac i t o re  ( con t i nued )

Ref  Deecr ipt ion

C 5  1 0 0 0 U  1 0 V  L o w  E S R
C 5  1 0 0 U  2 5 V  E I e c
c 7  1 0 0 N K  5 3 V  P / E
c 8  1 0 0 N K  5 3 V  P / E
c 9  1 0 N J  4 0 0 V  P / E
c 1 0  4 N 7 K  1 0 0 V  P / E
C 1 1  1 0 0 P G  5 3 V  C e r
c 1 2  1 0 o N K  5 3 V  P / E
c 1 . 3  3 3 o N K  5 3 V  P / E
c 1 4  3 3 0 N K  5 3 V  P / E
c 1 5  1 0 0 P G  5 3 V  C e r
c 1 5  3 3 0 N K  5 3 V  P / E
c l , 7  33oNK 63V  P /E
c 1 8  3 3 0 N K  6 3 V  P / E
c 1 9  1 0 0 N K  6 3 V  P / E
c 2 0  1 0 0 N K  6 3 V  P / E

* C 2 1  1 0 O N S  6 3 V  C e r
C 2 2  1 N 0 Z  5 0 0 V  C e r
c23  100NK 53V  P /E
C 2 4  1 0 N Z  6 3 V  C e r

* N o t e  C 2 1  i s  f i t t e d  a c r o s s
ou tpu t  t e rm ina l - s

Semlconductorg

Ref  Deacr ipt lon

D 1  1 N 5 4  0  1
D 2  1 N 5 4 0 1
D 3  1 N 5 4 0  1
D 4  1 N 5 4  0  1
D 5  1 N 4 0 0 2
D 5  1 N 4  0  0 2
D 7  1 N 4 0 0 2
D8  1N4  0  02
D9  10V  Zene r

* D 1 , 0  1 0 T Q 0 3 0
D 1 1  1 N 4  0  0 2
D r 2  1 N 4 0 0 2
D 1 3  1 N 4 1 4 8
D I 4  1 N 4 1 4 8
D 1 5  1 N 4 1 4 8
D15 6V2 Zener

"Q1  BDT92
*Q2 8D234

Q 3  Z T X 2 1 4

Q4 Z"rX239 /8C549

* S C R  8 T 1 5 1 - 5 O O R

RL 1K0J  W25  CF
R2  1OROF W5O MF
R 3  1 O R O F  W 5 O  M F
R 4  1 0 0 R J  W 2 5  C F
R 5  8 2 O R F  W 5 O  M F
R 5  8 2 O R F  W 5 O  M F
R 7  O R O 3 3 J  4 W  M R
R 8  1 K 5 9 F  W 2 5  M F
R9 IK ] .OF  W25  MF
R 1 0  1 K 5 9 F  W 2 5  M F
R11  2K2J  W25  C?
R12  52KJ  W25  CF
R 1 3  3 K 9 0 F  W 2 5  M F
R 1 4  2 0 0 K J  W 2 5  C F
R 1 5  2 0 0 R F  W 2 5  M F
R 1 5  2 O O R F  W 2 5  M F
R 1 7  3 K 5 O F  W 2 5  M F
R 1 8  3 K 9 0 F  W 2 5  M F
R 1 9  3 5 K 0 F  W 2 5  M F
R 2 0  3 K 9 0 F  W 2 5  M F
R 2 1  1 0 0 K J  W 2 5  C F
R22  1L8KF  W25  MF
R23  100KJ  W25  CF
R24  100KJ  W25  CF
R25  1M0J  W25  CF
R25  1M0J  W25  CF
R2'7 1M0J W25 CF
R28  1MOJ  W25  CF
R29  1MOF W25  MF
R 3 O  1 M O F  W 2 5  M F
R 3 1  2 O O R F  W 2 5  M F
R32  1OORJ  W25  CF
R 3 3  4 ? R J  W 2 5  C F
R 3 4  3 6 K 0 F  W 2 5  M F
R 3 5  1 0 0 R J  W 2 5  C F
R 3 5  3 5 K 0 F  W 2 5  M F
R 3 7  5 K 8 1 F  W 2 5  M F
R 3 8  3 K 9 0 F  W 2 5  M F
R 3 9  1 K 0 J  W 2 5  C F

V t ( I  P O C  I U K  I J l N

V R z  P S / H  1 0 0 R  C e r m e t
V R 3  P S / H  2 K 2  C e r m e t

Capac i t o re

Ref  Descr ipt ion

C ] -  3 3 0 0 U  4 0 V  E l e c
C 2  1 0 0 U  2 5 V  E l e c
C 3  1 U 0  5 3 V  E l e c
C 4  1 0 0 0 U  1 0 V  L o w  E S R

Part No

23285-2L00
2 3 2 2 6 - 0 ) - 0 0
23205-0 t00
2 3 1 8 5 - 1 1 0 0
23205-t820
z 5 z u o -  r d z v

2 3 2 7  L - 0 0 0 9
z J z v z - z L o >

23202-211,0
23202-2]-69
23L85-2220
23L87 -3520
23202-2390
23187 -4200

23202-1200
23202- t200
23202-2350
23202-2390
2 3 2 0 2 - 3 3 6 0
2 3 2 0 2 - 2 3 9 0
2 3 1 8 s - 4 1 0 0
23202-4118
2 3 1 8 5 - 4 1 0 0
2 3 1 8 5 - 4 1 0 0
2 3 1 8 5 - 5 1 0 0
2 3 1 8 5 - 5 1 0 0
2 3 1 8 5 - 5 1 0 0
2 3 1 8 5 - 5 1 0 0
2 3 2 0 2 - s 1 0 0
2 3 2 0 2 - 5 1 0 0
2 3 2 0 2 - 1 2 0 0
2 3 1 8 5 - 1 1 0 0
23L85-04'7 0
2 3 2 0 2 - 3 3 5 0
2 3 1 8 5 - 1 1 0 0
23202-33 60
23202-268t
23202-2390
23L85-2L00

2 3 3 4 7 - 0 1 3 0
2 3 3 1 9 - 1 1 0 0
2 3 3 1  9  - 2 2 2 0

Part No

23556 -02L8
2 3 5 5 1 - 0 5 5 0
2 3 5 5 7 - 0 5 0 9
2 3 5 5 7 - 0 8 1 0

Part No

2 3 5 5 1 - 0 8 1 0
2355 ' l - 0550
2 3  5 2 0  - 0 2 4 5

2 3 5 2 0  - 0 2 4 6

2352L -03L0
23  520  -0245

2 3 4 2 7  - 0 3 2 2

2 3 6 2 0  - 0 2 4 6

2 3 5 2 0  - 0 2 2 7

2 3  6 2 0  - 0 2 2 7

2 3 4 2 7  - 0 3 2 2

z 3 6 Z U - V Z Z  /

23520  -022 '7

2 3  6 2 0  -  0 2 2 7
2 3 6 2 0  - 0 2 4 6

2 3 6 2 0  - 0 2 4 6

23438 -000 '7
23424 -0445
2 3  6 2 0  - 0 2 4 5

23427 -0325

the

Part No

2 5 r r 1 - 0 0 2 0
2 5 r r ' 7 - 0 0 2 0
2 5 I I 1 - 0 0 2 0
2 5 L L 7 - 0 0 2 0
25L t5 -0907
2 5 1 1 5 - 0 9 0 7
2 5 L 7 5 - 0 9 0 7
25rr5-090'7
251 ,30  -0239

25775 -07  t0
25]- ] -5-090'7
251,r5 -09 0 '7
2 5 0 2 L - 0 9 0 1
2 5 0 2 r - 0 9 0 1
2 5 0 2 I - 0 9 0 1
2 5 r ) 0  - 0 2 2 0

2 5 3 3 4 - 0 0 7 2
2 5 3 3 4 - 0 0 0 9
253  4 r -0214
2 5 3 8 0  - 0 2 2 9

2 5 2 1 0 - 0 0 1 0

* N o t e  D 1 0 ,  Q 1 ,  Q 2 ,  S C R  a r e  f i t t e d  t o

t h e  H e a t s r n k  A s s y  o n  P C B
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Semlconductors (cont lnued)

Ref

I C 1

rc2
rc3
a a A

1 L f

L L  o

IC7

LCD

Deecr lpt ion

UC3 52 4AN
7 1 0 5RCPL
cMv17  -3

4 0 5 5 8
4 0 7 0 8
LM3 58
MC3 42 3 Pl_

3  . 5  D i g i t  L C D

Part No

2 ' 7 1 6 0 - 0 3 1 0
2 ' 7 1 5 3 - 0 0 0 3
2 ' 7 0 0 1 - 0 0 2 0
2 7  2 2 5 - 0  5 6 0
2 7 2 2 5 - 0 ' 7  0 0
2 7  ] , 0 5 - 0 5 t 3
2 1  L 0 2 - 0 0 t 0

2 6 L O O - 0 0 ? 0

Other Part,g

Deecr lpt lon

on Loglc Supply PCB ABsy

Part No

H e a t s i n k  3 I 5 I 2 - 0 3  1 0
W a s h e r  ( S I L - P A D )  4  o f f  2 0 5 L 3 - 0 0 0 5
B u s h ,  T O 2 2 0  3  o f f  2 0 5 1 1 - 0 0 0 3
S c r e w  M 3  x  1 0 m m L  4  o f f  2 0 2 3 4 - 0 0 L 1
W a s h e r  M 3  4  o f f  2 0 0 3 0 - 0 2 6 3
W a s h e r  M 3  s / p r o o f  5  o f f  2 0 0 3 ' 7  - 0 3 0 1

Stud M3 x SmmL
(  f o r  h e a t s i n k )  2  o f f  2 0 2 0 5 - 0 5 0 0
Sc rew  M4  x  30mml  cheese  head  ny lon
(  f  o r  L l -  )  2 0 2 2 4 - 0 2 L 0
N u t  M 4  n y l o n  ( f o r  L 1 )  2 0 2 1 0 - 0 2 0 1
1 5  P i n  I C  S o c k e t  2 2 5 ' 7  4 - 0 1 2 0
1 4  P i n  I C  S o c k e t  2  o f f  2 2 5 7 4 - 0 1 1 9

8  P i n  I C  S o c k e t  2  o f f  2 2 5 7 4 - 0 1 1 8
Z e r o  o h m  r e s i s t o r  1 4  o f f  2 3 1 8 5 - 0 0 0 0
F u s e  C l j . p s  2  o f f  2 2 3 1 2 - 0 2 4 0
Fuse 5 Amp A/S Fs2 22315-0231
Induc to r  20OuH 4A  L1  22154 -0010
r n d u c r o r  2 . 2 u H  L 2  2 2 0 4 2 - 0 1 0 0
Induc to r  7  T \ - r rns  L3  22152  -  0  010
r n d u c r o r  5 . 8 u H  L 4  2 2 0 4 2 - 0 1 1 0
P C B  3 5 5 1 5 - 1 0 4 0

Connector Aeey 16 Vilay Inter PCB
c o n s i s t i n g  o f :

Cab le  15  Way  IDC F la t
7 . 5  i n s  o f f  1 0 1 4 8 - 0 0 0 1

Connec to r  t r ans i t i on  15  Way
2  o f  f  22515 -004 '7
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Par ts  Comnon to  a l l  PSUg Parts Comlon (cont inued)

Deec r i p t l on Part No Deec r i p t l on Par t  No

C 1 i p ,  c a p a c i t o r  f o r  C 1  2 0 5 5 5 - 0 5 2 0  B u s h ,  s t r a i n  r e l - r e f
S w i t c h ,  r o c k e r  S W 1  2 2 2 1 9 - 0 1 0 0  ( * )  ( f o r  m a i n s  c a b l e )  2 2 4 4 8 - 0 2 2 0
s w i t c h ,  r o c k e r  5 W 2 , 3 , 4  2 2 2 L 9 - 0 1 1 0  ( * )  M a i n s  c a b L e  c u t  f r o m  1 0 1 7 5 - 0 1 1 0
F u s e h o l d e r  2 2 3 0 0 - O 2 L O  ( * )  L a b e l ,  w i r i n g
Shroud  fo r  f usehoLde r  22458 -000 t  i - ns t ruc t i ons  37541 -0490
Knob ,  b lack  20551  -0002  Ma ins  l ead  w i - t h
Cap ,  b lack  f o r  knob  20657  -0009  Eu ro  p lug  2249L -0200
P o t ,  1 K 0  l i - n ,  V R 1  2 3 3 4 8 - 0 0 6 0 b  M a i n s  l e a d  w i t h
Po t ,  1K0  l i n ,  VR2  23348 -0020  USA p lug  22491 . -02L0

;  a -  P o t ,  1 0 K  1 o g ,  V R 3  2 3 3 4 8 - 0 0 3 0  H a n d l e  2 9 2 L 1 - 0 1 1 0
T e r m i n a l ,  R e d  2 2 5 ' 1 I - 0 5 ? 0  S e r i a l  N o  l a b e l  3 7 5 2 2 - 0 1 5 0
T e r m i n a l ,  B l a c k  2 2 5 7 ) . - 0 6 8 0  E n d  c a p s  f o r  c a r t o n  2 0 5 5 4 - 0 1 - 9 0
Term ina l ,  G reen  225 '71 -0690  Guaran tee  ca rd  48581 -0230
S h o r t i n g  b a r  T n s t r u c t i o n  B o o k  4 8 5 1 1 - 0 0 5 0
( o u t p u t  t e r m i n a L s )  3 5 3 3 1 - 0 0 8 0
BezeL  fo r  d i sp lays  3 l ' 7L I -0020  Add i t i ona l  Pa r tg  Co runon  to  15V
Solder  tag 4BA and 30V Single PSUe
( o u t p u t  t e r m i n a l s  |  2 2 4 5 1 - 0 2 0 0
Washer 4BA shakeproof  Deecr lpt ion Part  No
( o u E p u t  t e r m j - n a l s )  2 0 0 3 1  - 0 2 4 1

D i o d e  1 N 5 4 0 1  ( D 1 5 ;  C a s e ,  u p p e r  3 3 5 3 5 - 0 6 3 0
( o u t p u t  t e r m i n a l s )  2 5 L 1 , ' 7 - 0 0 2 0  C a s e ,  l o w e r  3 3 5 3 5 - 0 7 0 0  ( * )
B r a c k e t , s w i t c h  s u p p o r t  W a r n i n g  L a b e l  -  2 4 0 v  3 7 5 5 9 - 0 1 0 0
f o r  S W 1 , 2 , 3  3 1 5 1 2 - 0 2 7 0  W a r n i n g  L a b e l  -  2 2 0 V  3 1 5 5 9  - 0 1 1 0

W a s h e r  M 3  W a r n i n g  L a b e l  -  7 2 0 v  3 7 5 5 9 - 0 1 2 0
( H e a t s i n k  t o  W a r n i n g  L a b e l  -  1 1 0 V  3 7 5 5 9 - 0 1 3 0
r e a r  p a n e l  e t c  )  2 0 0 3 0 - 0 2 5 3  C a r t o n  3 8 1 1 4 - 0 1 - 3 0
Grommet  3109A  b lack
( fo r  hea ts ink  w i r i ng )  22443 -0002  Add i t i ona l  Pa r te  Co ru ron  to  15V
Foo t  20662 -0510  and  30V  S ing le  &  Dua l  PSUe
S o L d e r  t a g ,  s / p r f  6 B A
(Ear th  w i re  t o  Deec r i p t i on  Pa r t  No
e a r t h  t a g )  2 0 0 3 ' 7 - 0 4 0 0

S c r e w  N o  5  x  3 / 8 " 1  S e l f  t a p  C o v e r ,  h e a t s i n k  3 1 5 1 2 - 0 1 3 0  ( * )
( C 1 ,  C a s e  a n d  F e e t
s e c u r i n g l  2 0 0 5 2 - 0 7 0 0

Sc rew  No  5  x  I / 2 " I  Se l f  t ap  Add i t i ona l  Pa r t se  com lon  to  30V
(T rans fo rmer  secu r i ng )  20652 -0710  Dua l  and  T r i p l e  PSUg
Cap t i ve  Nu t
(T rans fo rmer ,  C I ,  Deec r i p t i on  Pa r t  No
a n d  C a s e  s e c u r i n g )  2 0 2 1 3 - 0 0 1 0
S c r e w  M 3  x  S m m L  N y l o n  B r a c k e t ,  h a n d l e / c a s e  3 3 1 1 1 - 0 1 8 0
( P C B  t o  f r o n t  p a n e l  a n d  H e a t s i n k  W a r n i n g  l a b e l  -  2 4 0 V  3 7 5 5 9 - 0 1 4 0
c o v e r  t o  s p a c e r s  2 0 2 2 4 - 0 2 0 0  W a r n i n g  l a b e l  -  2 2 0 V  3 ' 7 5 5 9 - 0 1 5 0
Sc rew  M5  x  5mml ,  Warn ing  l abe l  -  I 20V  37559 -0160
( E a r t h  L a g  t o  W a r n i n g  l a b e l  -  1 1 0 V  3 ' 7 5 5 9 - 0 1 7 0
l o w e r  c a s e )  2 0 2 3 4 - 0 0 1 7

Cab le  t i e  f o r  w i r r -ng  20653 -0204  Add iE lona l  Pa r t s  comnon  to  30V
Spacer M3 x 30mml Sing1e,  Dual  & Tr ipJ.e PSUg

Hex studded
(Hea ts ink  moun t i ng )  2065 I -0235  DeEcr ip t i on  Pa r t  No
space r  M3  x  30mm

round  c lea rance  T rans fo rmer  30V  22715 -0070
( H e a t s i n k  m o u n t i n g )  2 0 6 6 1 - 0 2 4 3
Sc rew  M3  x  40mml  ( * )  See  manu fac tu r i ng  changes  on
( H e a t s i - n k  ( c o v e r )  )  2 0 2 3 4 - A 0 3 8  p a g e  2 6 .
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Addi t ional  Par tse unigue to 15V PSU Fueee

D e e c r i p E i o n Part No Descr ipt ion Part No

F a c e p l - a t e  3 3 3 3 1 - 1 3 2 0  ( * )  1 A  A n t i  s u r g e  H R C
C e r a m i c  b e a d s  ( f o r  2 2 0 / 2 4 0 V  S i n g l e  P S U s )  2 2 3 1 5 - 9 5 0 1 ,
f o r  R 2 4 , 2 5  2 2 4 8 2 - 0 0 1 0  2 A  A n t i  s u r g e  H R C
B r i d g e  R e c t i f i e r  B R 1  2 5 2 L 1 - 0 3 0 0  ( f o r  1 I 0 / 7 2 0 V  S i n g l e  P S U s
Push -on  Tags  fo r  BR1  22454 -004L  and  220 /240V  Dua l  &  T r j - p l e  PSUs)
T rans fo rmer  221L5 -0090  2231 ,5 -9502

4A Ant j .  surge HRC
Add i t i ona l  Pa r tg  un ique  to  30V  ( f o r  110 /120V  Dua l  &  T r i p l e  PSUs)

s ingle PSU 22315-9503

Desc r i g t l on  Pa rE  No  ( * )  See  manu fac tu r i ng  chang res  on
p a g e  2 6 .

F a c e p l a t e  3 3 3 3 1 - 1 3 1 0  ( * )

Addi t ional  Par te unique to 30V
Dual  PsU

Deecr ipt iou Part .  No

F :  e  a n  l  :  l -  o

C :  < a  l  l n n a r

C a  q o  I  a r ^ r o r

Car ton

3 3 3 3 1 - 1 1 1 0  ( * )
3 3 5 3 5 - 0 6 5 0
3 3 5 3 6 - 0 7 1 0  ( * )
3 8 1 1 4 - 0 r 4 0

Addi t ional  Par ts  unigue to Tr ip le PSU

Descr ipt ion Part  No

F a c e p l a t e  3 3 3 3 1 - 1 3 9 0  ( " )
C a s e ,  u p p e r  3 3 5 3 5 - 0 7 2 0
C a s e ,  I o w e r  3 3 5 3 5 - 0 7 3 0  ( * )
C o v e r ,  H e a t s i n k s  3 I 5 I 2 - 0 2 3 0  ( * )
Cove r ,  HeaLs i -nks  3151 .2 -0310
Screw M4 x 6mml,
( f o r  c a s e  b r a c k e t s )  2 0 2 3 4 - 0 0 3 4
Screw M3 x SmmL
( f o r  c a s e  b r a c k e t s )  2 0 2 3 4 - 0 0 1 2
B r a c k e t ,  s w i t c h  s u p p o r t
( f o r  S W 4 )  3 L 5 1 2 - 0 2 9 0
R e s  8 4 K 5 F  W 2 5  C F
( R 1 0 1  '  2 3 2 0 2 - 3 8 4 5

T r i m n o f  1  0 K  C c r m e t

( v R 1 0 1 )  2 3 3 1 9 - 3 1 0 0
S n a r - e r q  H e v  M ?  v  3 0 m m l
( L o g i c  S u p p l y  P C B  t o  C a s e )

2 0 6 6 r - 0 2 4 1
Trans fo rmer ,  Log rc  Supp l y

2 2 I I 5 - 0 1 0 0
A f t a c h m e n f  n A r f s  f o r  t r a n s f o r m e r

Sc rew  M4  x  5mml ,  20234 -0028
W a s h e r  M 4  2 0 0 3 0 - 0 2 6 6
W a s h e r s / p r o o f  M 4  2 0 0 3 1 - 0 3 0 4
Nu t  M4  20210 -0102
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MANI'FACTURTNG CIIANEES

From m id -91  new sw i t ches  (bo th  AC ma ins  and  DC ou tpu t )  and  fuseho lde r  we re
i n t r o d u c e d ,  n e c e s s i t a t i n g  c h a n g e s  t o  a l I  c h a s s i s ,  f a c e p l a t e  a n d  h e a t s r n k
cove rs .  A t  t he  same t ime  the  hea ts ink  moun t i ng  ho les  i n  t he  chass i s  we re
changed  to  accommoda te  a  s tanda rd  p re -d r i l l ed  hea ts ink .  Ea r l y  and  new pa r t s
a re  noL  i n te rchangab le ;  t he  ea r l i e r  sw i t ches  and  fuseho lde rs  a re  ava i l abLe
F q  q n t r a q

T T h  i  f  <  r r <  i  n n  F h a  n a r . r  h : r l - <

t e rm ina l s  a re  moun ted  on  a

Descr ipt ion

Hea ts ink  t ype  1
l l o a | - q i n k  f r r n o  ?

S p a c e r  ( H e a L s i n k s )

S p a c e r  ( H e a c s i n k s )

B u s h e s  ( H e a t s i n k s )

S w i t c h ,  r o c k e r  S W 1

S w i t c h ,  r o c k e r  5 W 2 , 3 , 4

F u s e h o l d e r
Q i n a l a  a h a < < i c

S i n g l e  h e a t s i n k  c o v e r

F a c e p l a t e  T S 1 5 4 1 5

F a c e p l a t e  T S 3 0 2 L S

F a c e p J - a t e  T S 3 0 2 2 S

D u a l -  c h a s s i s

F a c e p l a t e  T S 3 0 2 3 S
m - ; * 1 ^  ^ L - ^ ^ i  ^
r !  r P r e  ! t l a > > I >

T r i n l e  h e a l - s i n k  c o v e r

c a n  b e  e a s i l y  i d e n t i f i e d
sma l l  pcb .  The  new pa r t

Original ParE

2 Q 5 ' 7 0 - 0 0 9 0
2 0 5 ' 7 0 - 0 1 0 0
2 0 6 6 L - 0 2 3 6
2 0 6 6 7 - 0 2 4 3

2 2 2 1 9 - 0 1 0 0
2 2 2 1 9 - 0 1 1 0 r
2 2 3 0 0 - 0 2 1 0
3 3 5 3 5 - 0 7 0 0
31 ,5 ] -2 -0130
3 3 3 3 1 - 1 3 2 0
3 3 3 3 1 - 1 3 1 0
3 3 3 3 1 - 1 1 1 0
3  3  5 3  5 - 0 7  1 0
3 3 3 3 1 - 1 3 9 0
3 3 5 3 6 - 0 7 3 0
31512 -0230

because  the  DC ou tpu t
numbers  a re  as  f o l l ows :

N€w Part

2 0 6 7 0 - 9 0 0 1
2 0 6 ' 7 0 - 9 0 0 1
2 0 6 6 r - 0 2 4 2
2 0 5 5 7 - 9 3 0 2
2 0 6 ] - L - 9 3 0 5
2 2 2 1 9 - 0 0 5 0

I-22219-0080 - r
22300 -9301
3 3 5 3 5 - 0 9 0 0
375]-2-03'7 0
3 3 3 3 1 - 1 7 4 0
3 3 3 3 1 - 1 7 3 0
3 3 3 3 1 - 1 3 9 0
3 3 5 3 5 - 0 9 1 0
3 3 3 3 1 - 1 7 6 0
3 3 5 3 5 - 0 9 2 0
3 1 5 7 2 - 0 3 4 0

3 5 5 1 5 - 1 2 1 0
2 0 1 3 4 - 9 0 0 5
2 0 6 6 1 _ - Q 2 5 7
2 2 5 7 r - 0 5 9 1

Addi t ional  Par te (Per  each output)

P C B  ( t e r m i n a l s )

S c r e w  4 B A  ( t e r m i n a l s )
Space r  4BA ( te rm: -na Is  )
Washe r  (g reen  ea r t  h  t  e rm  j . na  I  )
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