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SUN ELECTRIC EUROPE B'V.

SGA-gMO

SITRODUCTICII

PAGE 01

INTRCilJCEO{

rlls seI-9OOO sERvIcE/ngpn:n HANUAL HAS BEEN DIVIDED INTO SECTIONS AS OUTLINED

BY THE TABLE OF CONTENTS. EACH SECTION DEALS IJITH A SPECIFIC ASPECT OF THE

ANALYSER.

BEFORE SERVICINC THE TESTER THE BLOCK DIAGRAI'I, FLOI'J DIAGRAT"IS AND PNEUI'IATIC

DIAGRAI.I ON PAGES 03 TUNU 08 UUST BE FULLY UNDERSTOOD.

1. DO t'tot REt,toVE BoARDS 0R DISCoNNECT TJHILE PoHER fS Onl

2. FOLLOT{ THE TROUBLESHOOTING GUIDE'S DIRECTTOI'IS CAREFULLY. DO NOT SKIP STEPS

OR I,IAKE ASSUI,IPTIONS.

3. cIIECK sOFTI,JARE REvIsION LEVEL TO ENSURE T1{AT THE TESTER IS FUNCTIONING IN

ffitrtERll ilCITES:

Tt{E CoRRECT IIANNER FoR T}'IAT SoFTI.JARE LEVEL (SgE SgCftON 9).

DURING SERVICING IT SHOULD FIRST BE ASCERTAINED AS TO I'JHETHER OR NOT THE

TESTERS pot,tER suppLrEs ARE FUNCTToNTNG coRREcrLy. REFER To sEcrr0l 2 ron ruE

INFORT.IATION NECESSARY TO CHECK AND IF REOUIRED, REPAIR THESE SUPPLIES' AFTER

CONFIRf'IING THE POI.JER SUPPLIES, THE FAULT SHOULD BE TRACED USING SECUON 7

TROUBLESHOOTING, IN CONJUNCTION I.JITH THE SECTION COVERING THE SUSPECTED AREA

IN I.JHICH THE FAULT IS OCCURING. AFTER REPAIRING THE TESTER TI{E

cuECTOUT/CALIBRATION PROCEDURE SECTIOru 1 SHOULD BE CIRNTEO OUT.
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SUN ELECTRIC EUROPE B.V.

sGA-9000

]NTRCDUCTISI

PAGE P

t. HlrE suRE you cor4pLETELy UNDERSTAND THE TESTERS cAPABrLrrv (srE morg 3).

FOR HELP IN THIS REGARD, CONSULT THE BLOCK AND FLOll DIAGRAI'IS Oru PIETS 03

THRU 06.

5. EXMN CINE ilUST BE USED IJHEN HANDLING THE DIGITAL PROCESSING BD BECAUSE IT

},IAY BE DAI'1A6ED BY STATIC ELECTRICITY DISCHARGES. I.JHEN THE BOARD IS NOT

CONNECTED IN THE TESTER IT SHOULD BE PLACED IN AN ANTI-STATIC 8A6.

6.@THEDASHNUt4BERSANDREVISI0NLETTERs0FTHEB0ARDS.

TJHEN oRDERTNG spARE pARTs ALTJAYS REFER T0 sEcrroru 8 panrs AND AccESSoRrES.

7. TtTs HANUAL IS PRIT,IARILY FOR SERVICING THE SEI.SO TO SUB-UNIT LEVEL ONLY.

HOI.JEVER, SHOULD THE SCHEI1ATICS FOR THE INDIVIDUAL SUB ASSEMBLIES BE

REOUIRED THEY I.JILL BE AVAILABLE AT YOUR I'IAIN SERVICE CENTER. A LIST OF SUB

ASSY NUI1BERS AND THEIR CORRESPONDING SCHEI'IATIC NUI{BERS CAI{ BE FOUND ON PA6E

2L.

8. BEFORE USING THIS I.IANUAL REFER TO SEcTIOU 10 SENVICE BULLETINS TO ENSURE

THAT YOU HAVE THE LATEST INFORI,IATION CONCERING YOUR TESTER.

rtlllltltltt
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SUN ELECTRIC EUBOPE 8,V.
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sGA-9000

T,IITCDUCTICI..J

PAGE 03

:t,

ir\

SERIAL

PUM PSOLE -
NOID

PRINTER OPNON

INTERFACE

PAN

12315578

J33

DISPLAY BD

J35 J36

J31J25

u29

J56 J30J

J27 J28

DIGITAL
PROCESSOR BD.

)37

i L Tfl'l

"j 
P58

REMOTE
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SUN ELECTRIC EUROPE B.V.

AFTER 15MINS

CPERAIII'G FL0rl DIAGRAI1

UNIT ON

sGA-9000

]:i\MODUCTIO.I

PAGE SI

x

@'0'V

t

ALL FRONT PANEL LED'S
ILLUMINATE FOR 3 SEC.

TO ENSURE CORRECT FUNCTION

TESTER ENTERS 30 MIN.
WARM UP PERIOO
TESTER DISPLAYS "SUN"AND
TIME SINCE SWITCH ON.

TESTER ENTERS SELF
CALIBRATION FOR 20 SEC.
CHECKING ZERO'S AND SPAN's

@ q
EI
oog

f co-l EffrA
nill-ffi-r

c0j'suN"LoGo
OI=SOFTWARE REV.- LEVEL

C0:= SE-EETED EA.D- RATE
0 I L TEI'{P SELECI ED LII-€A.

CIJRIES {3C,ASSES}
HC:SEL'DISPLAY

ASSIG}IMEMS t
RPM:TIMESINCE

POWER UP

STATUS CHECK

ALTITI-DE

TESTER IN
NORMAL OPERATING

MODE

O o'o'v
Ooo

oQ i+

UB
, ?0 ,Fl.

AUTO CAL.

STANOEY

DISPLAY FREEZE

PRINT (OPTION}

2/{ CYCLE {RPMI

IESTER PERFORT.iS 1O SEC s€LF.
CHECX EVERY 15 MIN1
TSSTER DISPLAYS "5C"

U
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SUN ELECTRIC EUFOPE B,V,

MAI\IUAL CAL]BRAIICilI FLO^/ DIACRA}4

0-v

SGA-SCCO

TIMMUCTISJ

PAGT 05

@'0'V

ADJUSTMENTS

% =R14 (4.16 V )

HC=R2 (0v)

C0 =R4 (0V )

-LUNI

L r I
I

I

%= 
R13 { 0%t

l{Q:R10
f,Q=R'11

J

-1r

-1

I

I
J

r

R5 (0Y)

ADJUSTMENTS

@'0'V

o @'0-V

R12

AOJUSTMENTS

J

L

O2
HC

= R14{4.18V1

=R7(EV)
CO =R8(8Vl

=R9 {8V }

OPERATING
MODE

CAL" DISPI-AY

HOLD
UNTIL

BLANKS

UNIT DISPLAYS CAL.
FoR 5 SECOiTDS .

THEN BLANKS

UNIT OISPLAYS
ELECTRONIC ZEROS

LONGER THAN 3MINS.
TESTER SELF.CALI.
BRATES ANO RETURNS
TO NORMAL OPERATING

l,€DE.

PUMP TIJf,NS OFF.
UNIT DISPLAYS GAS
CONCENTRATiONS.
CAL 645 SHOULD BE
APPLIED VIA THE CAL.
GAS PORT.lOLITIMIN.

UNIT PURGES AND
OISPLAYS ELECTRO.
NIC SPAN VOLTAGES

IF CALITRATiON I5
GCOO.TESTER OISPLAYS,,OP"AND 

RETURHS TO
I{ORMAL OPERATIH G T.t@E

O@-o'v

n

I

I

I

I

I

I

I

I

o

L
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SUN ELECTRIC EUFOPE B.V

MODE 1

SERVICE I'ODE FLO^/ DIAffiAII,1

UNIT ON

SGA-gMO

IIII'RODUCTISI

PAGE 06

)F NOTE:C0 READINGS ARE CORREC-
TED FoR Cq INTERFERENCE.

ANALYSERS WITH NO C02
CHANNELWILL DISPLAY
UNCORRE TED CO READIN GS
IFTHE TESTER iS rcWERED
WHILST IN THE SERVICE MODE

MODE 1

SIVITCH
J*1 SERVICE

MODE

MODE2 MODE 3

o @'0{

o @'0-V

r -l
ADJUST A6C TO

1.8 v
ItC:R 20
QQ=RL7
COr=R46

DISPLAYS
GAS SPANS

DISPI.AYS SPAN
IOLTS FCR:

c0^
I

t{c

TESTER IN NORMAL

OPERATING MOOE

O&
PRINT DATA OFFPRINT DATA ON

o &

zFl.
CY L

a
2 1o zFl.

L Y

. ?o eFl. zFl.
2 CYCLE

a
2 a

OISPLAYS ANALOG
VOLTAGE INPUT
}VITH ZERO AND
SPAN CORRECTIONS

DISPLAYS GAS
ZERO'S ANO
CONCENTRATION

DISPLAYS ANAI.OG
IOLTAGE INPUT
wITHoUT ZERo.SPAN
OR ALTITUDE CORREC.
ALT. CORRECTION FAC.
TOR DISPLAYED IN
RPM WINMW.

OISPLAY AGC.VOLTS
FOR:
c0
c%
HC
DTSPLAYSq CoN-
CENTRATiON.
TEHP SLOT DISPLAYS
}TAINS IOLTS.
RPM SLOT DISPLAYS
ALTITIJDE CORRE TION.

RPM AT.ID

TEMP REAO
CSRRECT.L J

U @'0-V

i.'

L

o

o ?o
L
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SUN ELECTFIC EUBOPE B.V,

SGA.gCCO

IiV]RODUCTIO\I

PAGE 07

L

MESSAGE DESCRIPTiO..t REFERENCE SE TION

,. SUN" SUN LO@ DURING WARM tJP SEE SECTION 1 (CHECKOUT}

,.CAU' TESTER IN SELF CALIBRAT]ON
TESTER CHECKS ZERO'S t SPANS

5L TESTER iN SELF CHECK
TESTER CHECKS ZERO'S

" LoF" I..OW FI.0W STATE

,.LEC"
LEAK DETECTED

"0P" E SPAN IN LIMITS SEE SEfiIONl {CALIBRATiON)

,, ???,, E SPAN OUT OF UMITS

"AGC" AJTOT',IATIC OAIN COI.{TROL AJTOF UIMI.JS a

"Ac" MAINS INPUT OUT OF LIMTTS

.,CR" CAUBRATION REOUIRED ZERO'S OUT OF
TOLERANCE DURING SELF.CHECI(
OR CALIBRATION

TESTER REOUIRES MANIJAI. CALIERATION
SEE SET]CN 1 {CAUBRATIONI

TABLE OF PERAIITE / SERV]CE MESSAGES

Archived and scanned by Aapje.info



(

(
)

a C z m r m o { l, c, m C 1) o 1) m {D

$l
T

,lo
or

ln
f 
rl -l

F
rk

t

,6
.5

 4
35

6d

S
ot

rr
lD

Il,
 &

tr
 6

ru
llr

.

rlq
rf

,3
e3

r.
.l ,t 

.l3
E

ttu
r 

rt
5T

S
ur

l

llw
 

A
si

t
&

lll
^o

f,[
[r

lt

fr
s

g

lrt
\x

H
lrr

Li

A
bt

t^
bl

O
rv

sr
rt

 C
.t[

E
Le

 *$

D
ta

l 
llq

l-o IZ IE lH l-r E lo Itr ls l=

ftt
ui

lr
S

F
J

K

J

&
rA

X
rr

ilr
rr

r

16
.ff

lre
rt

F
Lo

r 
&

},
e

ig
l

r/
ro

rlt
rlg

l

E
if 

ct
6v

tu
o'

[

rE
rlc

sr
'0

il*
)

E
*/

r'i
f 

A
al

vr
rl 

h,
iy

r[
f'*

 
,&

!r
cs

3.
.]

ilc
n

6Q
*

C
o+

A
fu

*,
9

0

,&
.I

I I I I I I l
-o

H
c,

rr
t 

T
) 

l

-8
4

@
58 -{ H a

Archived and scanned by Aapje.info



-

2un
SUN ELECTBIC EUROPE 8.V,

sGA-9000

]I'IIRCDUCIISJ

PAGE 09

Model SGA-9OOO
Operator's Manual

E

O @'o'v
ooo

'U tt

U&
, f0 'fi'XC

co o2

I
t

coz I

SEig glfrx,fl

-a

2un
SUN ELECTRTC EUROPE 8.V.

PERATORS INSTRrcIIO\S

L
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SUN ELECTRIC EUBOPE B.V.

SGA.gCOO

INIRODUCTIO!

PAGE 10

'Wb.;

f

t
-
=anSUfl 6TEC'BIC EUNOP€ BY

Trlal€ (F COXTExTS

Page

AMLYZER OESCRIPTIOH

FRONT PA}€L COillROL

LED DISPLAYS

LED XESS^G€S

XEASI.REI{ENT IIOOE,

I4AINTEMI€E ANO SERVICE

I

I

2

2

5

,
t

L

PERATORS ]NSTRIJCTIOIIS
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=uflSUN ELECTRIC EUFOPE B,V

SGA.gCOO

]NTRCDUCIJO!

PAGI T1

PERA]ORS ]}ISTRLCIIONS

L -a--

=tuflSUiI EL€C?HIC €UFOP€ B V

An lyt t D.tctiPtio.r

Thc ssa Gas rlnalyzor, llodcl s&t 9000, ls a mlcroprocossor-controlld
forr-oas rnalvzcr thich accuratcly Ecasur's th' lcvcls of
XyOroiarUons ircl , ClrLron l{cnoxldc (C0), Carbon 0loxldo (C02) ana

tx*.n in thc cxhausf inissions o{ pctrol-drlven rngInas' lC ls
iliirt"O 6s ll-h.x!n. ln parls pcr rnllllon (pprn). C0' 02 rnd C02-'rc
measurcd In pcrccnt (t). Radings arc dlgital ly dlsplapd- on tour
-it tn,rusty updtfld LED ind liators, rh lch rnay bc 

^f 
rozcn-for

iiir,sis. rn opitonat printrr can bc Intcrfrad to ltedcl SGA $00 to
p.oridc 6 prlnt.d r.cord of tcst rusults.

Thcunithssslxoporatingrnodcs:xarm.Up'Stand.by'Elcctric
Cal lbraf ion, ttasur6t€nt' eas Cal lbretion ''d Status' I't Is
iiiiricar ry 3nlf-cal ibrating a1d Eanurl lY grs cll lbrlftd' Al I

analyzer functioos ara contlnlpu5ly iDnitored by thc illcroProclssor
anJ approprtaf. n sslg.s dlsPlali'd to indicatc an'lyzcr pcrfornarci'

ftont Prncl Conttol

Thc fivc tunction sritch.! cach h.v. an lndicator ilghf rhich lights
rhsn thc srifch is ln usc.

@-&v
U EC

o J+

n
o
a

2n4
t

d-fl-V ^uro 
c.l\\4 u 'ilEffi rro r!l!!s. to .nt.f luto-c.libfltion ilod€- Analyz'r i5

cuiomatlcally larocd and 3prnnad, th.n filurnad lo nonnal op.rrtion.

O Offi-o rcreasa to !r!st oft prnp a,o cl..r dtsptays. prass Atlt0

CAL fo lravt Sfand-bY aoda'

l/- FrmzcA E;;;=t and r.llasa io frlc:a displays sf cu'rtnt,il"surrncnl
.caings. Daprass rnd ral€asa +p r'turn to norural oP'rrtion'

L
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SUN ELECTRIC EUROP€ B,V

SGA.MO

IIVTF.ODUCT]CN

PAGE 12

L

L

-
=uflSUN TLECIHIC EUFOPE BV

tr Pr int
6ffiss and rrlelse to prr int currront n€asurtrenl valucs. Ih is
sritch is functional only lf a prlntor is Inforfaced.

'Fl' 2/l strote' 6tpr-nd rclcase to chang€ s€loctiofl ot 2 or 4 stroka cnginc for
corr€ct RPltl ittd icat ion.

LED DisplaYs

rl^ HvdrocarDons ( tiC),,v-

maoTngs--fn t-?ra per ail I ion (PFr);
range fron 0 -9999 ptrtr.

96 Carbon l{cnoxida (C0)
Read ings in Percsotagas;
rangctron0-10r.

c02 Carbon Oioxide (C02)
nEE iigs-Tn percantages ;
rangefronO-201.

02 ox\dan (02)
Redings in
range frol I

percantages;
t - 257.0

A nnt/ctocr
- Effialapsad tiile sinc. por€r uP unf il unif is rarmed up, then

<tispiays RPH rodings. Also disPlaYs elaPs€d time during gas

cel ibration.

0 Tanoerafure
I mai-iarod lin€srity curv€s for al I thr€. ch.nnols during :ar6-

up, lh€n displlys oil tcrporaiure.

LED Mcsralps

LOF
Ti?'icatas a lor flor condition. Chock hosa rnd probe for
rastrictions. Check filtcr borls for particulatcs.

AC

T;dicltesrtc por.r input Is out ol accaptablc ranga. Check !c
Yol laga.

AGC

i6-pearg nornrl ly during Por6r-qp. lf this di3plaY occur3 tftcr-rann-
up, it,t ans tha Auttnatiq Gain Control in analog llectronics is ouf
of lol€rlnce.
Shut aral yrcr ott J'td turn on toin. Cal I for scrv icg i f <tilplay
app..r!r 4ain after rarn-uP.

cAr
llEars
E.l ibr af i fig.

for ?O 3€conds rhi Ic the an.lYr€r i5 .l€ctricll lY 5.1 f-

t

\

CPERATORS ]NSTRLCIIOI6
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II'.ITRODUCTICII

PAGE 13

L

L

--=aflSUN ELECIF'C €UFOP€ 9 ;

SC

6Er
s€l
The

-r-
LEC
ifr-p."ts If tharr Is a lcak ln the sanPling sysiar'

ing normal operat ion, thc anal yzer ri I I per iod ical I y 
'n+rr 'f-ineck rrcde, lastlng for l0 3oconds.

above n.ssrg. rPpe.rs on +hs gas displays.

l) Turn the por€r ::itch (rhitr rockor 3ritch on right.side -of .tha
lronf granel) on. Afl€r Por.r-uP, "ch LED display rnd sritch
indiclfor I ight should I igni'simulianeously for J seconds' vori'Y
fhal ths aisplays and itrdicators !r. funclional'

2) Attar J s6conds, all disPlaYs cxcspi RPit rill shor SUN' rhich
-- :iil rsnain for thr 50 oinuic rarn-up. Thc RP|{ display rill sltor

the clapsed iine sinca PoI€r-uP.

5) Affer 50 ninul€si th6 cnalYzar rill aufqnatic'lly 'nftr 
the self-

cal ibr.tion routin.' rtrd th. displ.Ys rill lhor ?he CIL il'ss€a'

4) Aftar 20 s.conds' th€ gas displays ril I begin to shor r'dings'
rSCo appcars cvery 15 minutes or l0 soconds'

5) the r6rrn-up prerlod can be shorlencd: l5 ninutes. 0o this by-- 
pressing and rsl.asing the taufocal ibrttsr bstton' 'ffer 

t'
iinutss- of rarn-up. The analyzer fh6n go€s iofo calibration for
20 saconds-
ii"r"r.t possibl.' If ls recqnncnd€d th't lh€ 'nfiru 

JO ainute
ri.r-rp p".ioae .laps€s. l,br€ *curlfs r.dings aro lhu3 obtain'd
during th6 first ,ninutas of operation.

6) lt Js rlccmand€d to laarc thc tester tritch€d on al I drY' this
do.s not ghort€n thc I lfqtims of th€ systsn' l5r€Y'r' lh'n nof 

'nuie- it is b€al to put the l.stor in tho 3fand-bY rcde by pras-
sino thc OO button. To rlturn to lt.63urqtl'nf nodc' prtss
in"- O-is bufton. Tha tastar rlll Porfom thc 20 !€conds

cal ibration grocadura' and b€ r!{!dy for uso'

Harm-up urt

Maa3ut.ment lloda

Prior to cttissions l€sf ing, sitttpla praliilinarY tost! Should bc

p€rfofltt€d to lssuro tho lnfrgritY of th. lYst{rrl'

16y Flor lndiclfor T€st

t, Io ch€ck tho lor llor indicrtof , block otl ttro sattPl. Inl6t holes

at tho prob€ tip. Thc gas displays 3hould fltsh thr iEss€e LoF'

indic.ting € lor f lor condition.

2! lrhen lhr lnltf holrs ara cl..rEdr thc LoF il's'ag' should

disapp$r. ,l it io€s nof ' ci.dl lh.,aipi. hor' rnd prolo' Ser

S,t PLE FILIER I IXTE}IAIG.

L

L

trERATORS JNSTRLCTIO,IS
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sGA-9000

INN-RODUCTISJ

PAGE TI{

--=unsuN ELECTFTC ttrPopt ti,

Leak Check

l) To check for lcaks in th€ sanPllng sysfem, block off the satrPle

lnl€t hol€s on ihe prob€ tip. lf *he LOF mcss€o does not rPP€lr'
th€r€ is a serlous leak ln the sanpling systen'

2) t{hen the LOF mossage app€ars' P.€ss rnd r'loaso the STA}IDBY

sritch to shut dorn th€ PmP for l0 ssconds and cancol the
d i spl ays.

3) lf a teak is dotsctod befora the to s€conds lrs uP' th€ <lisPlaY

rill shor lh€ LEC message. Check filt€r borl seatings 'od Probe

and hose conneclions.

4) lt no l€ak is detected' the PmP ri ll rosrla€ op€r'+ion 'nd 
the' 

displays ril I onco again flash the LOF n€ss€e' Clear sanple
holes and Proceed rith testing.

CO. C02. l€' 02 ,noesursttsnf
ffi continuously gathered by m€ans of the

"ini"it 
slnpting Proba ins€rt€d into the vehicle's iailpipe' The

ii"rop.o""aror -d€terrninos fh. 6xrc+ anount of lC, C0' C02 and 02

contained on tho sanPl€ and r€ads out the mo'sursn€nts on the

Oitfi"f Aisplays. Bcsides rneasuring-anission lavels to determine

"dpf 
ion"" rittr'tegat standards, enission tests can be performed at

var'ious sP€ads ano ionditions fo guickly uncov€r a variety ot
engina, ignition, and fuel systan service requirarents'

}OTE l: lnsert tho sapllng Probe .ggrqlaately 12! Into thc-Ychlclc
tai tplpc. tb' rcT l.ar. tho probo ln tho tailPlf ttn
leasurrcrrtsarctplbcirrgtakcn.'lhlsrillslDrt.nthcllfe
of ths f Ilfer borl elcnts.

XIfE 2: Aftcr havirg rovcd th. saplc pro! fr9 thc cxhatsi
taitplpa, t6e lC readlngs, unlikc ttrc C(Flndlccttoor rlll
lpt hedlatcly rcturn to lrrot but stlll lndlcctc sc
l7l2o orylrt.
fhts ls clusad by unburnt pctrol , lcf bchind ln thc srple
tubo. Durlrq mnal lesttng, this-rill rpt led to a to
frigh lG-indicatlon' as thc lor level of lG Is copletcly
$sorbod bY the exhaust gas'

CPERATORS ]NSTRI,CTIOI8

L
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a-a-

=,anSUN ELECTFIC EUEOPE BV

RP! 0e.t!!€tr9!1! (optlona| )

Clanp th€ r€d tr t996r plck-up
l.rds. S€loc? 2 ot a strokc rlth
I nd icot ion .

-r-
around onc of th. clrs spark plug
,Fl. button, to gr+ corr.cf RPl{-

p stick.
tdtparrlura of

0i I tanporstura norsuran€nts (opf lonal )

@6-ln place of the cnginas di
It is r.ccilrn€nd€d to raif till thc oll has rcachcd a
75'C to obf a i n ccur ate Cf rc.d i ngs .

[aintrnrnca and Srrvicc

Ih€ SUN SCIA 9000 is a prccision diagnostlc Instr{rn€n+ lhal rcquiics
liftle cara. The naintenance and sorvicc Procadur€s Pros€nt€d ln
this sectlon .rG fhose '$ich tho op.rltor can perforn. Al I othor'
service should be porlormod by an authorlzed SW rrPr.3entltlY€.

trportdtt: fallurc to ralntaln f iltor oleot3 volds rrranty.

Sdnole hoso naintenancekffi sanrplc hose for sny sign of danage such rs
loaks, cutsr kinksr cfc. Also' chrck SanPlc lrso connections for
tightn€ss. Replrc hosa lf nacassary. Blor out ltosc oncc a ro€k rifh
conpressed air to ranroye any dirt or @ndonsod ral.r.

Probe malntenanca
fr€jruerf-i}T'ffit th€ sanpl. probe for daags. Oteck for clogg€d
holes in probe tip. ll th€ holcs are cloggad, use a giece of stiff
:ire to dislodgo and remove any torelgn 6attor.

Fi I +or naintsnanc.
ffi-ffi4--s€condary liltcrs should ba cleaned andlor rcpl*ed
rhen ih€ LOF (lor flor) m€ss€s csn€s on. Alfhough' lt is
recort€fld€d thaf tho saipl. probc bc inspocted .nd elG.n€d' before
repl*,ng fhe filters.

L

CPERATORS NISTRIJCTIOIIS

L

L
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L

SUN €LICTRIC €unoPE 8 v

ffiay be creaned or repraced. Tha f irter elsnent

"ii 
u! rashid out ln a nild soap lnd ra+€r solution. Do mt us3 a

ilrri-oi coaprcssed lir' this night dan4c thc fine, 75 mu' liltsr
nesh.
Allor the elanrent to dry beforo roass€mbly'

cantlon: trca rrvlng or rcplrlng the flltcr boll , bo carcful tnt
to daaga tti td rirrg, ana ra<c aur' th' rlng ls ProP'rly
posttloocd.

It is recqtnended to put sone iasalinc on thc borl's thread' before
reassanol ing.

Socondary f i lter service'm filt€r 6lsn€nt
becqnes dirty or clogged.
lf nacassary' :ash out fi ller bo:l
el snent.

nugt

rhcn

b6 replacad rhan it

replaing th. filtsr

L

L

PERATORS ]NSTRIJCIIOIS
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rUE SEI-9OOO IS A PRECISION I4EASURING DEVICE THAT REOUIRES LITTLE I'IAINTENANCE.

HOI.JEVER THI FOLLOWING STEPS SHOULD BE PERFORI'IED AS A I4AfiER OF ROUTINE' DURIIIG

EVERY VISIT OF THE SERVICE ENGINEER.

THIS GENERAL I'IAINTENANCE I'1UST BE CARRIED OUT BEFORE CALIBRATION OR REPAIR.

STEP t: SAIfLE FmE MAINTB{A$ICE

INSPECT THE SAI,IPLE HOSE FOR ANY SIGN OF DAI'IAGE SUCH AS LEAKS' CUTS' KINKS ECT.

CHECK SAI,IPLE HOSE CONNECTION TO THE TESTER. IF NECESSARY REPLACE SAI-IPLE HOSE.

BLOI,I OUT THE SAI4PLE HOSE I.JITH CO}'IPRESSED AIR TO RE}{OVE ANY DIRT OR CONDENSED

tJATER.

STF 2: SAI'PLE PRCBE I,4AINTB{AI$E

INSPECT THE SAMPLE PROBE FOR DAI'IAGE OR BLOCKAGE. IF NECESSARY USE A PIECE OF

STIFF I.IIRE TO DISLODGE AND REI'IOVE ANY FOREIGN I'IATTER.

STEP 3: SA}?LE FILTER I.,IAINTB{AIIICE

INsPEcT THE PRIMARY AND SECONDARY FILTERS. CLTAN AND/OR REPLACE AS NECESSARY.

ENSURE FILTER BOI"JLS ARE SEATED CORRECTLY.

L

L

6E{ERAL }4AINIENAIIE

a
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t

STEP tl: FN FILTE MINTB{Ailft

REI'1OVE AND CLEAN THE FAN FILTER USINC COI'IPRESSED AIR.

STEP 5: EfiERNAL FLSI CU{{ECTJChS

ENSURE THAT ALL EXTERNAL PIPES ARE CONNECTED SECURELY, IF FITTED CHECK THE

02 sENsoR IS SEATED CoRRECTLY.

ST,EP 6: LOF AIO LEC 0IECKS

cHEcK THE TESTER PASSES THE LOt"t FLOW AND LEAK CHECTS (SEE SECTTOU 1

cALIBRATION PROCEDURE, TESTER PREPARATION).

STEP 7I CLEN TESTE

IF NECESSARY !{IPE THE TESTER CLEAN USING A DAI'IP CLOTH.

Archived and scanned by Aapje.info
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SA}?LE FILTER ASSS4BL]ES
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LIST G SCI]O4ATICS

1. SYSTEM INTERCONNECTION DIAGRAI.I

2. ANALoG PRocESSTNG BD

3. FRotrr PANEL (orSPuv ao)

TI. DIGITAL.PROCESSOR BD

5. DIGITAL-PROCESSOR BD

6. LINEAn POWER SUPPLY

7. SwITcHING POwER SUPPLY

8. AC DISTRIBUTION BD

9. HEITgn CONIRoLLER BD

10. PttEUt'tATIC FL0t{ DIAGRAM

,L

SCHR4AT]CASSY

930052t+ sHrl

930052t+ sHr2

7@E9310{t{

7@E9310-50

7Cp-fi310-37

9300563

$m528

9300532

93005t10

9300536

93005++

sor ?ffi-930 (7001-9102)

sor ?00-tt? (7m1-91S{)

ser 9200-tt55 7001-9103)

son 92ffi-572 70018310-03)

ssn 9200{St

son 92ffi#t

(700rE931021)o /Rpx eo

sor P00-tt33 7001-9105)

Archived and scanned by Aapje.info



^f cfr
lLotm

J

q04o

b/^
-sg'1

L (,: \ Q,L\-

6 t , {'-L Z,L htv

L

SLT PER. -,.

hnu

P.G

tta

K ;

.i*"

?

:.t:.- ,a., t-

#+1.+-*il.;:;
'i ,. .:'1' -''- 

" :' :'t-: j'

i

,

/'-".'::.'51ll -fi,i

,

1 -,:

tK"

IK

:

:' '"

1l$V . ..

..-:.

Archived and scanned by Aapje.info



i -A :{}ltlSIJI

J
: Il)1,/.1-"l,),\

)f,,:i,I i).1 ){\,rii,I
, l;)\/.1. illri

>lvi.l,l o.t. )fl,rl.i,l

'{: .

s.l i\/Ili] I 5j L 0il ,.) t0e '80I 'i0{({.1

(I
t"j

T
i\./t".i I

iir t l

\_t
I

AJ

bo
00
g.

{

(

-&

--I slvt,ll)I s )NAS

e0[dJ f |,rur? e - l0f .c

(

r(itt'. : i
(t.r.') I ;

t-". :y

j70e 
U I OzdJ E OZdI 9 tzu ez zu lezu t 0tdI

r&B1U,i r.. :rlr-7

, t,,Irtt
. ll ;

I
i",

- .t

Lr.l

.'i flFr
rS

.Ar
,l
..5

J

: ., .."
;

:l .

l!. '

t.

trt

1?

'i:li
Ll .:

dry.

i
,l

'.r ' .'l I
-i . -. I i

t iiri')()ijl)
.i,..,'r i llt( ). )

Ltj!jg C
atr

tzlu
5
u
t*

)oAE I+-

n

li lH

( (

_ _-

,oi8 I () I ci-L totdr 9,1 iu

:}qAE I.

Archived and scanned by Aapje.info



I

I
I

ti
,,L

i

':

i

I

z
g

/

Ttt_Zt

l*

lTlL
l6-5_ - _ _

Dl n

z-fua

15V

5V

rpv PP 25'C.
c201

faTo DjeO 6Pfo Ko,t/cEEE
Bo ez'.r'E,fES ,il n

r ( r+ t-L"1o(eft 't*^

*
J 301

4

I

TB3Ol
I

ll TB302

rM. REE SYNC

+15V
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a 201
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I
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LEVEL
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OET

+

sA-51580

INPUT 38VAC.28A .r.J7Q3--r61

INPUT 38VAc.28A

c0M

JTOL

NOTES: UNLESS OTHERWISE SPECIFIED :
't. 

ALL RES|STANCE VALUES ARE lN OHMS 10Yo t/rW.

2.ALL CAPACITANCE VALUES ARE IN MFO/IOLTS.

3. LAST U.!ED REFERENCE OES|GNATIONS ARE:

Atoz, A?{Jt, A302,C103. C209,C406, CR206, CR40 4 , 0201 , J302 , J703,

*-S

Ar0r, Ar03, A106,cror, Croz,cto4 THRU cog. c203, cF

o1o1 , J7O1 , J?02, nrot, o'or,a rolrXnu nios, ntoz rHr
R206, R233, rProl reroz, #roi uror.
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20
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(
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* 25V
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AND CALIBRATION

PROCEDURES

1. Srr [P

2. S{ECK0JT

3. CALtsRATIO{

PAGES

01 Trfiu 10

11 Ti*u 15

16 TlnU 26

L

L

t

L

SET UP/CHECKOUT

*l
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sGA-9000

Sil' I.JP / CHECKOUI AID

CALERATION PRMEDURES

SECTICII 01

PAGE 01

t

\- 1. SET [P

rHE SEI-9ffi HAS VARIOUS }1ODES OF OPERATION. TO ENSURE THE TESTER IS SET UP

CORRECTLY, THE FOLLOWING SET UP INSTRUCTIONS I'IUST BE FOLLOI'JED BEFORE ANY

CALIBRATION OR CHECKS I'IAY BE MADE.

r. ALTTILDE (REqR PAI\IEL)

Ii. LINEIRITY U.R!E SELECTICN (DIGII'AL+RtrESS M)

L r-n. BAI-D RATE (pRsrTB trrro{) (DrGrT'AL+RtrEss BD)

\ IV. JtIfER PGIrICNS (DIG]TAL+RMESS BD)

V. JttfER P0Em0\6 (AIIALOG PRffESS BD)

W. D]P $IIICHES (i.5) (DISPI-AY M)

!
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SUN ELECTRIC EUFOPE B.V.

sGA-9000

STT UP / CHECKOUI ATD

CAL]BRAIIOI'{ PROCTDURES

SECIIO{ 01

PA6E E

I. ALIfiLffi (REAR PANEL)

THE ALTITUDE AT I.IHICH THE TESTER IS SITUATED I1UST BE SET VIA THE THUI'IBWHEEL

SI.'ITCHES ON THE REAR OF THE TESTER.

oBTAIN T}IE ALTITUDE AT I.JHICH THE TESTER IS SITUATED (IF NECESSARY CONTACT

THE LocAL AIRFIELo).

USING THE FORI'IULAE BELOW ENTER THE CORRECT THUT'IBI.JHEEL SETTING'

I'OTE: IF ALTITUDE IS INCORRECTLY ENTERED GAS CALIBRATION IS INVALIDATED.

FORI,IULAE:

THUI,IBI.JHEEL SETTING X lM . ALTITUDE IN I.IETERS.

-
=un

EXAI'IPLE A.

03 - 300 HETERS

EXAI'IPLE B.

?! .?Lffi I{ETERS

THE ALTITUDE SETTING I,IAY BE IIONITORED IN THE TESTER STATUS CHECK (SEE

OPERATING FLOW DIAGRAI.! INTRODUCTION PA6E Oq ).

t

L

(-
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SEI UP / G{ECKOUI AI\D

CALBRATION PROCEDURES

SECIIO! 01

PAGI 03

Ii. LINEARIfY OJR\rE SELECTI0'I (DIGII'AL+RffiISS BD)

TCITE: THIS SELEcTION AFFECTS TESTER ACCURACY AND MUST BE SET CORRECTLY.

THE LINEARITY CURVE SELECTION FOR.ALL THREE GASSES IS SET VIA DIP SI'JITCHES

UT. ALL GASSES I'IUST BE SET TO TTI'IEIR:TV CUNVE 3. THIS IS ACHIEVED IillTH THE

FoLLowrNG sETTTNG oF u1.

nO
d,4i^^

lr
K a zS t: ,
"rv)J,

L

HC CURVE 3 = SI{ CLOSED, 56 OPEN

CURVE 3 = S2 CLOSED, 33 OPEN' 55 CLOSED

CURVE 3 = ST OPEN, 57 CLOSED, 58 CLOSED

COT4PLETE SETTING OF UT

co2

c0

c%

HC

U1

I TOP OF BOARO
E=:r::.=-

I

THE LINEARITY CURVES SELECTED I'IAY BE I'ICNITORED IN THE TESTER STATUS CHECK'

{srE opEnATrNG FLoIJ DrAGRAt.l INTRoDUCTToII PAGE 0q }.

:.

L

L

1

HBHHB

2315

I I0PEN I

67I

HHffi

I
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rn. BA[.D RATE (PRINIER CPTIo!) (DIGTIAL-PRoCESS BD)

UJHEN USING THE SEI-9OOO I.JITH A PRINTER IT IS POSSIBLE TO SET THE TESTER

BAUD RATE TO MATCH THE BAUD RATE OF THE SELECTED PRINTER.

THE FOLLOWING BAUD RATES ARE SELECTED BY SETTING U2 IS FOLLOWS:

BAID RA]E U Sfi'IJl\G

110

150

3m

600

12ffi

2L{00

'+gm

9600

S1

c

c

c

C

0

0

0

0

52

c

c

0

0

c

c

0

0

53

c

0

c

0

c

0

c

0

st{

lu /u

lu/u

lu /u

lr/u

lr /u

H/u

lu /u

ru/u

O = OPEN

C . CLOSED

N /u ' I'tor usED

THE BAUD RATE sELECTED l'iAy BE t''toNrr0RED IN THE TEsTER sTATUS cHEcK. (sEr

0ptRATrN6 FLow DTAGRAI'I rNTncoucrroN ple e 0{ - )

L

L

L

,t
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L
IV. JI.,}PER P6IrICIS (DIGTTAL+ROCESS BD)

THERE ARE FOUR TUI,IPER POSITIONS ON THE DIGITAL PROCESSOR BD. THESE ARE

FACTORY SET HOWEVER THEY IIAY BE CHECKED TO SEE IF THEY CONFORT'I TO THE

TABLE BELOW:

L

L

L

JT}fER n{10.fl' RJI!CIIC$I

rp1 il mr0B) SELECTS CONMON ANALOG GROUND INPUT

FOR INCOI'IING SIGNALS.

tp2 n{ (A T0 B) SELECTS TII,IER INTERRUPT (TNAP).

rp3 II\lmT0C

ffiBT0C)

sELECTS THE 2OV INPUT RANGE

OF THE A TO D CONVERTER.

rpt RJ (A TO B) SELECTS COT,II'1ON ANALOG AND DIGITAL

GROUND FOR THE A TO D CONVERTER

t
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V. JIJfER P0Sm0\6 (NALffi PRffiSS BD)

THE ANALOG PROCESSING BD CONTAINS EIGHT JUI-IERS. THE POSITIONING OF THESE

TUHPERS VARIES DEPENDING UPON I.JHAT GASSES ARE BEING I'IEASURED AND IJHAT THE

I.IAINS FREOUENCY IS.

THE FOLLOI.JING TABLE SHOWS I.JHAT JUI'IPERS ARE REOUIRED FOR THE THREE DIFFERENT

GAS CCI'IBINATI0NS 3

3GAS HC/CO,C% zGAS HC/CO zGAS Co/C%

JP1 A-B A-B B-C

J?2
50 Hz

A-B A-B A-B
JP2
60 Hz B-C

a

B-C B-C

JP3 A-B A-B B-C

JPL B-C B-C A-B

JP5 B-C B-C A-B

JP6 IN IN NOT USED

J?7 Ir{ IN IN

JP8 iN NOT USED IN

,l

L

L

L

L
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\fi. DIP $ITTffiES (I.6) (DISPLAY BD)

THE TEN DIP SI.JITCHES ON THE DISPLAY BD (ETOIT ON U6 AND T1,/O LOCATED ON THE

Top RTGHTHAND srDE 0F THE DrspLAy BD). pERFoRt4 vARrous FUNcrroNS wrrHrN

THE TESTER. THESE ARE AS F0LLO!'IS:

DISPLAY SELECIICN uq - 1, 3, 7 * 8.

U5 SI.JITcHES sl, 53, 57 AND 58 ALLOw THE SERVICE ENGINEER TO SELECT t^tHICH

READINGS APPEAR IN I.JHICH I.JINDOWS ACCORDING TO THE CUSTOI,IERS WISHES. THTS

SELECTION IS DEPENDANT UPON I.JHAT OPTIONS ARE AVAILABLE. THE TABLE ON PAGE

08 TToTcITES THE IIAxII'IUM NUI.IBER OF VARIATIONS POSSIBLE ASSUI,IING ALL

DISPLAYS ARE AVAILABLE, AND THEIR CORRESPONDING SWITCH POSITIONS.

ltl0TEr FOR THE TESTER T0 ACCEPT THE NE',', DISPLAY ALL0CATI0N IT IS NECESSARY

TO SI^JITCH THE TESTER OFF AND ON.

KEY TO DISPLAY POSITICilIS.

THE DISPLAY LOCATION SEfiING I.IAY BE f'IONITORED IN IHE TESTER STATUS CHECK.

(SCE OPENATING FLOI.J DIIGRAT,I INTRcDUcTION PAGE OT{ ).

L

L

tr
n
tr
E
tr

1 2

3 L

5 5

-
3afl

L
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DISPT-AY SELECIICI'I TABLE

L

L
SWTICH POSITICI{

C:C1-oSED o=OPEN
SLOT

1

su'r
2

SLgT
3

sLo'r
L

SI-0T
5

SLOT
6

S1 S3 S8 s7

0 c c C C c0 O2 c02 TEMP HC RPM

I c c c 0 CO A2 HC TEMP co2 RPM

2 c c o C co TEMP HC RPN,I O2 @z

3 c c 0 0 c0 TEMP c+z RP?,I 02 HC

L C 0 c c c0 TEllP HC q 0% RPM

5 c 0 c 0 co HC o% q Rm,l TEMP

5 c 0 0 c c0 O2 HC RPM co2 TEMP

7 c 0 0 0 c0 O2 coz RR'l HC TEMP

I 0 C c c c0 HC @2 RPM 02 TEMP

9 0 c c 0 c0 a2 HC RPM c% TEMP

A 0 c 0 c c0 cq HC RPM q TEMP

B o c 0 0 c0 RFf,l caz q HC TB,IP

c 0 0 c c @ RPM HC 02 c% TEMP

0 0 c o c0 TEMP c% 02 u? RPM

0 0 0 C CO coz HC %. TEMP RPIq

F 0 0 0 0 c0 rf c% % TEMP RPM

L

t'

dild€y
irdicEtt
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I',1A]I\8 VCLTAGE SELECTICilI I.E . 2

U6 SWTICU 2 TITONMS THE DIGITAL'PROCESSOR I.JHETHER THE TESTER IS OPERATING ON

220v on t10v tlults.

NoT usED hJrrH SoFTI"JARE REVrsroN 3.5.

SE\rICE l'mE L5 - q

U6 SWTTCU I{ ILI.OWS THE SERVICE ENGINEER TO ENTER THE SERVICE I'IODE. FOR EASE OF

opERATIoN AN AUxrLrARy stJrrcH THAT rs coNNECTED rN PARALLEL tJrrH stJrrctt t{ ms

BEEN PLACED AT THE TOP RIGHTHAND CORNER OF THE DISPLAY BD. TO ALLOI., THE USE OF

THIS AUXILIARY SWITCH, S4 SHOUTO BE LEFT IN THE OPEN POSITION.

trOTE; FOR SERVICE I'IODE OPERATION SEE SERVICE l't0DE FL0t', DIAGnmq pleE 06

INTRODUCTION.

SELF CTEtr u6 . 5

U6 SW.ITCX 5 EMEUSS TIiE SERVICE E}IGINEER TO INHIS:T THE TESTERS AUTOI'IATIC SELF

CHECK FAcrLiry. sELF cr.tECK rs rNHiSrrED tlt+sN s5 Is oPEI{"

:,.

L

L
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PAGE TO

Rrv, 0cr,1990

tJr\lCt}PssAlED C0 l-6 - 6

U6 SUIICIT 6 NUIOWS THE SERVICE ENGII'IEER TO DISPLAY UNCORRECTED CO READINGS IN

THE 02 t.JINDOt.l. THE TESTER NORI'IALLY COHPENSATES THE C0 READINC FOR C02

TNTERFERENcE By ETTHER usmc, AN AssuttED vALUE or L2tr c02 0R rF AVATLABLE

THE ACTUAL COz READING.

I.ITTX S6 IN T}IE OPEN POSITION THE SERVICE ENGINEER IS AELE TO VIEI.J THE CO

READING BEFORE COI,IPENSATION TAKES PLACE.

THIS IS OF PARTICULAR USE IN.FRANCE I.JHERE IT IS A REOUIREI1ENT OF T}IE EI{ISSION

TESTING APPROVAL AUTHORITIES.

t.5 Sfi.II\ES FCR I.ffi4AL CPERATISI

U6 H = DOW\

I

78

HHffiffiffiHH

123 L 5 6

OPETI

1' 2

HH
I TOP OF BOARD

I
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L

L

L

2. G{ECK0.Ir

IrOTE: BEFORE THE cHEcKoUT PROCEDURE t'lAY BE CARRIED OUT FIRST ENSURE THAT THE

SET UP PROCEDURE HAS BEEN FULLY II'IPLEI'IENTED.

GIEO$:

STEP 1: PRE ENERGISE CHECKS.

GIECK I THE SAI'IPLE PROBE AND HOSE ARE IN 6OOD CONDITION I.JITH NO HOLES OR

CRI},IPS.

0{ECK : % DETECToR rS SEATED TTGHTLY (Oprtol't).

GIECK : SAMPLE FILTER ELEI.IENTS ARE CLEAN.

0{0( : FAN FILTER 0N REAR PANEL IS CLEAN'

rF NEcESSARy pERFoRr.t rHE GENERAL HATNTENANcE pRocEDURE PAGE 18 rurnooucrr0N.

SIEP 2: ENERGISE TESTER.

G{ECK: ALL SEGI.IENTS, DECII'IAL POINTS AND LED'S ON T}IE FRONT PANEL LIGHT'

S{ECK I AFTER THREE SECONDS 
OSUN'APPEARS AND THE TESTER BEGINS I30 IIII'I'

COUNT.DOI.JN PERIOD.

frIECK t THE PUI'IP IS RUNNING.

GjECLt REAR PANEL FAN IS RUllllING'

L
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STEP 3: FRONT PANEL cHEcKS.

PRESS AND RELEASE THE I HOLD BUTTON DURING WARI'I UP PERIOD'

\- 0{ECK : sYSTEI'I srATUs cHEcK DATA APPEARS:

I. CO DISPLAY CONTAINS: 'SUN"

II. C02 DISPLAY COI,TIAINSI THE PRE-SELECTED BAUD RATE.

III. HC DISPLAY CoNTAINS: LEFI}1OST D16IT DISPLAY C0NFI6URATI0N CODE. Tl'J0

RIGHT}.IOST DIGITS DISPLAY ALTITUDE SETTTNG.

IV. % DIspLAy coNTAINs: SOFTI.JARE REVISIoN LEVEL (seg secrl0N 9 SOFTI'JARE

REVISIONS).

v. TEI.IP DISPLAY CONTAINS: LINEARITY CURVES SELECTED. (I.IOTE ALL THREE

CURVES I,IUST BE SET TO N3" SEE SET UP.)

VI, RPI'I DISPLAY CONTAINS: C0UNTD0I'JN CL0CK.

PRESS AND RELEASE ALL OTHER FRONT PANEL SUTTONS.

SlEfi I TESTER DCES NOT RESP0ND.

I

L

i

(
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SI.JITCH TESTER OFF.

HSLD Do1,1N THE AUT6cALTBRATE BUTToN Qr-&V IJHTLST ENERGTSTNG TI{E TEsrER,

RELEASE IT IMI'IEDIATELY AFTER THE DISPLAYS FLASH AND BLANK.

slEo(, THE TESTER By-pASsES T]{E 30 t"tIN. llARl'l uP PERToD AND ENIERS THE

OPERATING ['1ODE.

G{ECKr THE F0UR CYCLE LED IS LIT.

I.OIE: THE TESTER I'1AY FLASH ONE OR I'IORE OF TI{E FOLLOI.JING I'{ESSA6ES. THIS IS

NoRttAL: tAc', nLoFt oR tAGc'.

THE AGC I'IESSAGE I'IUST DISAPPEAR WITHIN 5 I.TIHUTES.

PRESS AND RELEASE THE STANDBY BUTTON O O.

G{ECK: ALL DISPLAYS BLANK AND THE PUI.IP STOPS.

G{ECK: THE BACKLIT DISPLAY SYI'1BOLS AND STANDBY LgD ARE LIT.

PRESS AND RELEA$E THE AUT0CALIBRATE BUTTOI{ @'!*52.

SiECKI THE TESTER ENTERS A TI'JET'ITY STCOND CAL PERIOD OISPLTYII\|G CAL '

t

L
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L

GIECK: PUI4P STARTS RUNNING.

CHECK: AIR SOLENOID OPENS (IUOIAUE CLICK).

t ChECK: AFTER 20 SEC. THE TESTER RETURNS TO THE OPERATING I.1ODE.

pRESS AND RELEASE AUToCALTBRATE BurroN Q)-&V . il'lt'tEDTATELY THE TESTER

ExITS TUE 20 SEC. CAL I'IODI. PRESS AND RELEASE THE FREEZE BUTTON J+.

OIECK: THE FREEZE LED LIGHTS AND THE DISPLAYED READINGS ARE FROZEN.

PRESS AND RELEASE THE FREEZE BUTTON J(..

I CilECK: THE FREEZE LED EXTINGUISHES AND THE DISPLAYS START UPDATING.

rRESS AND RELEASE THE PRrNT aurroru Q .

O.IECK: THE PRINT LED LIGHTS AND AFTER A FE!t' SECONDS EXTIIIGUISHES.

pnrss AND RELEASE THE 2+ cvct-E BUTToN 2F14

ffEff: THE 2 CYCLE LED LI6HTS.

PRESS AND RELEASE THE 2;+ CVCIC SUTTON 2N4 .

a

SitCK, THE I{ cYCLE LED LTGHTS.
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L

SIEP {: REIIOTE CONTROL CHECK. SEE SECTIOru 6 OPTIOI'IS.

S]EP 5: PRINTER CHECK. SEE SECTION 6 OPTIONS.

STEP 6: OIL TET,IP/RPT,I CHECK. SEE SECTION 6 OPTIOI*IS.

STEP 7: OPERATI0NAL CHECK.

SET TESTER TO THE NORI,IAL OPERATING ['1ODE.

O..IECK: THE TESTER PERFORI'IS A SELF CHECK EVERY FIFTEEN I.IINUTES.

(re srgn DTSPLAYS "sc" FoR 10 sEcot'tos. )

BLOCK SAMPLE INLET PORT.

GIECK: THE TESTER FLASHES THE LOW FLOW I'IESSAGE "LOF".

pRESS AND RELEASE THE STANDBv BUTToNO 0. AFTER 5 Sfc. REI'I0VE THE BL0CKAGE

FROI'I THE SAI.IPLE INLET PORT.

*IECK; THE TESTER DISPLAYS THE LEAKAGE I'IESSACE 'LEC" THE TESTER THEN

RETURNS TO THE OPERATING I-IODE.

L

L
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3. CALBRATI0'I PROCEUJRE

I.OIE: BEFORE CALIBRATION I'1AY BE CARRIED OUT ALL SET UP AND CHECKOUT

PROCEDURES AS OUTLINED IN 1 II'IO 2 NUST BE II,IPLEI'1ENTED.

EoUIpTENT REoUIRED: DVtl TYPE FLUKE 80601 0R EoIIMLENT.

CALIBRATION GAS

c0.,,= L27 AppRox.I

co . tfl APPRox.

Hc - 3000 PPt{ c3H8

BALANCE . NITROGEN

ANALYSERS I.JITH

co2 CHANNEL APPROX.

i ANALYSERS

[ *rr, *o

l rg ,*o**r.

L
E}IERGISE TESTER AND ALLOI"J A I.IINII.IUI-I OT 30 MINS FOR I{ARI.I UP.

CONNECT THE EXHAUST PROBE AND HOSE TO THE TESTER. BLOCK THE HOLES IN THE END

0F THE SAttpLING PR0BE. CHECK THAT AFTER A FE!'l SECOIIDS THE L0t'J Fl0ltl I'1ESSAGE

oLOFo Is FLASHED. UNCOVER THE INLET HoLES AND CHECK THE ''LOFN I.IESSAGE CEASES.

BLocK THE HoLES rN THE tND 0F THE sAl"lpLrilrc pRoBE. l'lltrlsr THE "10F" I'IESSAGE rs

DISPLAYT! PREsS AND RELEAsE THE sTANDBY EuTTOI'I O O . FOR 10 SECOIIOS THE

PUHP IdILL STOP AND THE DISPLAYS FREEZS.

L

L

(-

TESTER PREPARAIIO.I
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IF No LEAKS ARE DETEcTED THE PUT,IP STARTS AND THE DISPLAYS AGAIN FLASH'LOFN.

SHoULD A LEAK BE DETECTED THE TESTER I"JILL DISPLAY "LECN.

lroTE: rF THE TESTER FArLS ETTHER THE 
nLoFn 0R "LEc" TESTS THE pNEUt'rATrc

SAMPLING SYSTEI,I I'IUST BE CHECKED (SEE EEHTRAL I'IAINTENANCE PIEE T8

rNrRoDUcrroN AND sEcrroN 7 rnoueLEsHoorrue) BEF0RE CALTBRATTON cAN

c0t'11'1ENCE.

CTtrCK AND NOTE THE FLOW RATE THROUGH THE GAS BENCH BY OBSERVING THE FLOI.J

I.IETER ON THE REAR OF THE TESTER. THIS I'JILL BE USED DURING THE GAS CALIBRATION

PROCEDURE

CALERAIISI:

A) AC MAI]'6 V0LTAGE IMICATJ0{/LoCK C[JT ANLE'II'INI.

B) GAS CALTRAIrCN Co, lc, qh $D %.

D AGC lBitJSll'E}'If (C0, lS * q).
IT ZERO I&N.SJI,ENT.

I]D 6A3I I&N.SJI,ENT.

IV) E-SPN ABitSllEfI (C0, l[ ' C02].

Y) CAL]BRATIfi'I O{ECK.

C) fiL IBP/RR,I CTLIBRATIDN.

L

a
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lrolE: THrS ADrusrl,lENT rS rlirony sET AND SHoULD oNLY BE CARRTED oUT rF

THE TESTER IS DISPLAYING THE 
,Ac" 

I.IESSAGE OR THE DISPLAYED AC VOLTAGE

(sEE sEnvrcE t'100E FLoI.J DrAoRAm pAGE 06 lmnooucnoN) APPEARS r0

BE INCORRECT.

STEP 1: CONNECT Tl{E DT1I,I ACROSS THE I'IAINS AC LINE INPUT. NOTE READING'

STEp 2: coNNEcr rHE Dtltt onr 20v Dc RANGE BETI.JEEN rp 7 (otto) lt..to r t5 p:t"t 5 ot't

THE LINEAR SUPPLY.

STEP 3: USING THE GRAPH fre 1 FIND TJHAT Dc voLTAGE AT tr 15 prru 5

CORRESPONDS TO THE AC LINE VOLTAGE NOTED IN STEP 1.

EXA}?LE 225 V MAI\8 LIIE VOLTAffi - 5.M V @ J15 . 5

S]EP 4: ADJUST n 1 oru THE LINEAR SuPPLY UNTIL THE DI.II,I INDICATES THE VOLTACE

FoUND rN srEp 3.

L

L

!

L

., .. ..]

--a i'

lr'
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250 260 270 280 EURoPE
125 130 135 140 u5.

MAINS AC LiNE VOLTA0E '#F

L

L

./
,/

/
7/

7/
/,l

//
/

/
/

"l7
E(AMPLE

.l
/ 7

.t /
//

/
/

I
-t

J4,0

I
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B) GAS CALERATICII C0' l-f. q * %'
ICITE: FOR TI"JO GAS (HC, CO) IMIVSERS THE FOLLO!,JING PROCEDURE MAY BE USED

TGNoRTNG coz ADJUsTIIENTS. HowEvER wHEN sETTTNG 
oGArNo CALTBRATT0N

CARE I1UST BE TAKEN TO ENSURE WETHER THE CO READINGS ARE COI'IPENSATED

oR UNC0I'1PENSATED. FoR C02 TNTERFERENCE'

ACCESS TO ALL GAS CALIBRATION ADJUST}'IENTS IS THROUGH THE REI'IOVEABLE PANEL

IN THE TOP OF THE TESTER.

}TOTE: GAs CALIBRATIoN SHoULD BE CARRIED OUT !,IITH THE TESTER COVER FITTED.

D AGC AUII-SII,E}'II (co, Hc ".c%). ,

IOTE: THIS ADJUST},IENT NEED ONLY BE CARRIED OUT IF THE TESTER IS

DISPLAYING THE NAGC" 
I'iESSAGE OR IF THE SERVICE ENGINEER SUSPECTS

AN AGC PROBLEI'I.

Sil'THE IES]ER AS FCLLSE:

sERvlCg SW11CH
rcCTTED TOP RI6}TT f

oIsPt-AY 80Ano

't
I

t-.-

tETERs ARE LoCATED 0N TllE GAS PRocESSING BD. tsEr rrs 2.)

A&N.ST AGC IOLTS TO T.8 V

;
- !OTE: cARE IlusT BE TAKEN IJHILsT I.IAKING THESE ADJUST?,IENTS AS TT{E POSSIBILITY

OF CAUSING A SIiCRT CIRCUIT ON EITHTR I}{E 6A5 PROCESSING 8D OR DIG T-AL

PROCTSSING BD EXISTS. 
'

L
I

,Fl.
a

a
2 o

CYCLE

&
SF

n
PNIHT

TESTER IX
i€RlAAL
EEF^T:}€

r{oc

TES?ER OtSFlrlYS"AGC:
\OLTS,FOR

c0
coz
t{

alllusr rcc T0
1.6V

CC'R{7
@;R(6
HC,R20
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L

L

FIG. 2

Rr z 3 L 5 6 7 I 9 10 11 12 13 1L

P17

P18

P19

ADJIST AGC VCX-TS T0 1,8 V

RETURN TESTER TO THE NORI{AL OPETATING I'IODE BY SI"JITCHING 'I}IE SERVICE I'1ODE

SWITCH BACK TO ITS ORIGINAL OPEN

t

L

GAS PROCESSING BD.

ffi

#n
H$l

ffi

R20
HC AGC ADJ.

RL7
CO AGC AOJ.

R46
cqAcc ADJ.

'-]'- --

POSlTION.
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TO THE OPERATING i'IODE.

SGA-ffi

SET I,P / CHECKOUI AID

CALERAIION PROCEDURES

SECIIO! 01

PAGE 22

II) ZERO ADn-6T"1El'lI

SET THE TESTER AS FOLL&E :

ADJUSTMENTS

HC =R2(000Vt001V)
C0 =R4(omV:oolvi
Cq,:R6(0O0VIOO1Vl

0s =R14(4J8V:0.01V1

ITCITE: IF.IT IS NOT POSSIBLE TO ZERO HC, CO AND CO2 I.JITH THE ZERO

POTENTIOI.IETERS, BALANCE POTENTIOI.,ETERS Rl, R3 AND R5 MAY BE USED.

COEAL

HC ZERO

r I
I

C02ZERO
HC BAL COZERO 02SPAN

Rt 2 5 6 8 9 10 11 12R 1L

ZERO CALIBRATICN I,IUST 8E COI'IPLETED 
'I]THIN 

3 
'.IINUTSS 

OR THE TESTER I.IILL RETURN

i:'

{
t

TESTER IN
NORMAL

OPERATING
MODE

AND HOLD UNTILL
,CAU'MESSAGE

BI-ANKS

@'0'V
PRESS

TESTER DISPI-AYS ZERO

VOLTS FOR:

HC

co
C0"I

TESTER DiSPI.AYS 4J8V

EOUIVALENI TA 20.8%

FOR 02,

1*
AFTER 3MINUTES
TESTER RETURNS TO

OPERATIOI.I,AL MODE.

GAS FROCESSING BD.

l
I

a

.d

;it
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SGA.gOM

SIT UP / CHECKOI.JI AI'D

CALERAIION PROCTDURES

SECTICI{ 01

PAGE 23

L

III) GAIN ANruST/ENI

l,0TE: C0. GAIN I'IUST BE
I

-OO-

SET BEFORE CO GAIN.
QZER0=Rl3

SIEP 1: APPLY THE cALIBRATION cAS (SEE NI},IPoRTINT" (2 EIS ANALYSERS) PIEE 24)

TO THE CAL INLET ON THE REAR OF THE TESTER AT THE FLOTI RATE RECORDED

DURING THE TESTER PREPARAT]ON.

STEP 2: ADJUST THE APPRoPRIATE OAIN CONTROLS UNTIL THE DISPLAYED READING

CORRESPONDS TO THE READING ON TliE 6A3 CERTIFICATION LABEL FOR HC' CO

AND C02. l,l01E: DUE T0 C02 CoIIPENSATED C0 READINGS CoZ oAIN

I{UST BE SET BEFORE CO 6AIN.

I.[TE: hiHEl\I CALIBRATION HC USi}IG PROPAIIE (C3Ti8) THE LABEL CONCINTRATICN I'1UST

Bt tluLTrpLrED By THE pEF (pnoplng EcurvALENcY FAcroR) iluHggn 0N TllE

tr TTqTFR-REAR OF THE TESTER.

I

L
I

J

@'0'V
PRESS R'MP STOPS

TESTER DISPLAYS
GAS CONCENTRATTONS

FOR:

HC

c0
coz
O2

--+t_

AFTER 3 MINUTES
TESTER RETURNS TO

OPERATIOI.IAL MODE

-1

I

WITH NO
WILL

lor.-t"*t
HCGAIN=R10
CqCAIN=R12
C0 GAIN=R11
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SUN ELECTFIIC EUBOPE B'V'

sGA-9000

STT UP / CI.IECXOUT AI\D

CALERAIION PROCEDURES

SECTIO{ 01

PAGE 2q

EGIfLE: LABEL READING X P.E.F. = HC, PPI'1'

3ffi0 PPN x 0.53 = 1590.

STEp 3; ALLor.J 1on 2l,,tINuTES FoR THE % READING T0 REACH ITS L0I'JEST VALUE.

ADJUST % zERo FoR 0.00. THE 02 READING |JILL NOT READ NEGATTVE

THEREFORE ALLOW A SLIGHT POSITIVE OFFSET TO ENSURE ZERO SETTING.

SfQFTAMT fiLCI GAS AI'IALYSffiS)

T.JHEN CALIBRATING TESTERS I.JITH NO C% CHANNEL THE CALIBRATION GAS HUST CONTAIN

EITHER & C02 oa l2z coz. THE C0 READING DURING CALTBRATI0ilI TJILL BE

UNCOI.IPENSATED UNLESS THE STANDBY BUTTON IS PRESSED DURING GAIN CAL.

oN Hc, c0, c02 TESTERS HITH THE 02 oPTIoN AN UNCoRRECTED C0 READING t'lAY BE

DrspLAyED rN THE % sLor. THrs rs AcHTEVED BY oPENTNG stlrrcH u6-6 oru rHE

DISPLAY BD (SET SET UP). IJITH UNCOT1PENSATED CO READINGS THE SERVICE ENGINEER

MAY USE CAL GAS IJrTH No coz.

Q2 ZERO

HC GAIN
coC1AIN

Rr 2 3 4 s a ? I s 11 A 1310

L

cA:N cALrgftATrcN l,lusT BE cct4pLETED wrrHrN 3 nrruutrs 0R THE TESTER t'JrLL RETURN
. .... ;;,,;-

: ;a -i:

-. 
1:; .'r .-.:. -:' ''1' ''a .

GAS PROCESSING ED.
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sGA-9000

SET I,P / CHECKOUI AM

CALERAIION PROCEDURES

SECIION 01

PAGE 25

L

IV) E.SPN ANN.$I"E]ITI (CO, HC " C%)

ADJUSTMEI.ITS

HC.R7=8.00V
C0,R8=800V
c01.R9400 v
q,R14r'.18 V

SIEP 1: ADJUST THE APPRoPRIATE SPAN coNTRoL UNTIL HC' C0 AND C% READ

8.00 v.

sTEP 2: ALLor.t THE % READINC 2 HlrqUrES T0 SETTLE. rF NECESSARY ADJUST 02

SPAN CONTROL FOR READING OF q.T8 V.

I{CE-SPAN
.SPAN

cqE-sFAil

-1

I

I

I
J

r
I

I

I

I
L

@'0'V
PRESS

TESTER PURGES

THE C,,AS SENCH
AI.ID DISPI.AYS ELEC.

TRONIC SPAN VOLTA-

GES FOR:
HC
c0
coz
OZ

-r-
AFTER 3 MINUTES
TESTER RETIJRNS TO

OPERATIONAL MODE

Rr z 3 4 5 o I 9 11 Ats {.

02.E-SFAN
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V) CAL]BRATIO'I O{ECK

SGA-ffi

STTtP/CHECXOLIAM

CALERAIION PROCEDURES

SECTI0,I 01

PAGE 26 4

BAD

L

GOOD

c) oll IB,P/ffi,l f,AL

PRESS

TESTER EXITS CALIBRATION
MODE.

AND CHECKS ITS E-SPAN

TESTER DISPLAYS,,0P,,
FOR FIVE SE@NDS

TESTER DiSPLAYS

???
IN ONE ORE MORE

DISPTAYS FlR 5SEC.
MANUAL CALIBRATiOI.I
SHOULO BE FEPEATED

rcR THE GAS/GASSES
CONCERNED

TESTER ENTERS
OPERATING MODE.
ALL READINGS G@D

TESTER ENTERS
OPERATING MODE.
READINGS THAT DIS-
PLAYED: ???
G'VE INACCURATE

READINGS

STE SECf,ION 6 CPIIS\6.

O0r-0-V
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SUN ELECTRIC EUHOPE 8.V.

SECTION 2

POI^lER SUPPLY

AND

DISTRIBUTION

1.1. AC PChjER FLO{

T.2. AC PCI^ER FLO^I DIAffiAI,I

1.3. AC DISTRIBUEO'I BD

2.1. LV PCTER DISIR]BUII0'I

2.2. $ITTG{I}G PChM SFPLY

2.3. LII\EAR SPPLY

2.1{. LV PO^JER DISIR]BUI-I0{ DIAHA{

t
PAE

05 TIRU 06

07 Tlnu G

10 T}fiu 12

01

Q.

t 03 TIRU S{

13

3. lR0SLESlSOT]i\re il{ nRU t7
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SUN ELECTFIC EUROPE B.V.

SGA-gCOO

PChER SUPPLY &

DISTRMUIJON

SECIIO! M

PAGE OT

1.1. AC PIhER FLO^I

AC po,oER ENTERS THE TESTER vrA A THREE c.NDUcr'R .ABLE. THE vEr-r-ou/0nEEn

LEAD (EINTH) }IUST BE CONNECTED TO A SOLID EARTHICHISSTS GROUND' FAILURE

TO DO THIS RESULTS IN A SAFETY HAZARD.

THE BROrlN (ITVT) INO SUUT (NEUTRIT) IENOS ARE CONNECTED TO A FUSED (5I)

T1IIN POLE I.IAINS SI.JITCH. THE SI^IITCHED LIVE AND NEUTRAL LINES ARE THEN

CONNECTED TO A LINE FILTER. THE OUTPUT OF THE LINE FILTER IS CONNECTED TO

THE TAG STRIP.

THE TAG STRIP ACTS AS THE I.IAINS DISTRIBUTION POINT FOR THE TESTER' SEE AC

FLoH DrAGnlH PAcE @.

L

L

Archived and scanned by Aapje.info
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110V

TAG
STRIP

AC
DISTRIzuTISI

BOARD

$l

ac
Z
mr
m
c)+
!
o
m
C
AJo
1'
m
@
<

CI{OPPER
WHEEL
MOTOR

ts
l,
ts

H
F
E
lt=
ts
ts
E

P7

P9

SUPPLY

12vAC

LINEAR
SUPPLY

iP7
F r.vrc
r

PL2 110VAC PI'MP

P(3 l10vAc SOLENOID

vAc3(t
I

220VAC

FAN

HEATER
CONTROL
BOARD

5A

SWI

110VAC

Pr. 110VAC

LINE
FILTER

P8

nHs*8
E 2 E e EBd€OT

g',

(
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SUN ELECTHIC EUROPE B,V.

sGA-9000

PCI^ER SUPPLY &

DISIRELIIfON

SECIICN M

PA6E 03

T.3. AC DISTREIIrIS,I BD

THE Ac DrsrRrBUTroN BD rs REspoNsrBLE FoR stilrrcHrNc THE 115 v Ac suPPLrEs

TO THE PUI,IP AND PURGE SOLENOID.

THE coNTRoL LrNES FRot't rHE DIGTTAL-pRocESSoR BD ENTER THE BoARD lr r39

prrus 1 AND 2.

EACH LINE SI.JITCHES IT Oll.JN TRANSISTOR THAT INTURN ACTIVATES TI"IO

OPTOCOUPLED DIAC SI.JITCHES. THESE OPTO DEVICES ISOLATE THE SWITCH LINES

FRoM THE 115 V Ac. TI,IO DEVICES ARE USED TO ENABLE BOTH THE iWTTCUTTE OT

THE LIVE AND NEUTRAL LINES. A * 5v LINE FROI'I THE LINEAR SUPPLY IS USED TO

POI.JER THE BOARD.

115VAC

L NL

FROM MICRO-
PROCESSORBD.
J31 PIN2

FROM MICRO.
PROCESSOR BD.
J31PIN1

FROM LINEAR SUPPLY

TO PUMP

TO PUR6E
SOLENOID

A

(_

t

.,1

K1

t,

w
JL2

K3

K2
GRCUND

1

Kl-
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PCI^ER SUPPLY &

DISIR]BUITCII

SECIICN E
PAGE SI

AC DISTRIBUIIN BD

L

t

t

L

!.r l* b

,
l,J
,

rrt

q

,-I

3
L
g

ftC Ii

RI il
t.'

o
R2ft

I

il t

-2 R3

U
@

rl
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SUN ELECTRIC EUROPE B.V,

'ptru 1

rlq -.1

prru 2

prH 3

prtt t+

prru 5

prru 1

prn 2

prH 3

prm 4

pru 5

pru 5

2.1. LV POI^JER DISTRIBUECN

THE LO"J VOLTAGE SUPPLIES REOUIRED FOR CORRECT TESTER OPERATION ARE

GENERATED BY EITHER THE LINEAR POI.JER SUPPLY (*12 V, -L2V IHO *5V), THE

swrrcHrNc PoIJER suPPLY (*5v), 0R LocALLY (-5v) '

THE FoLLo*rNG TABLE sHotJS THE suppLy, rrs oRrGrN AND rrs DEsrrNATrot't(s).

LNIEAR SIPPLY NALOG PROCESS BD

prn I
pru 2

prnt 3

prn t+

prru 5

GENERATED LOCALLY

rnom rug -15v

rp 23

LINEAR S1JPPLY
DIGITAL PROCESS BD

sGA-9000

PO^IER SUPPLY &

DISTREUIION

SECTIO{ M

PAGE 05

d22

L

*5v

$/ (exo)

*15v

0v (ot'to)

vAR 5v (uunEo)

-15v

prn 1

pru 2

prnt 3

prru t
prn 5

prru 5

*5v

0v (eno)

*15v

0v (eruo)

-15v

-5v

rtr5
d25

t

\_
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LINEAR SUPPLY

PIN T

PIN 2

sGA-9000

PCI^ER SUPPLY &

DISTREUIIOT.J

SECT]CN M

PAGE 06

L FRONI PATIEL BD

pru 2

pru t

AC DIST. BD

prru t
prx 3

\ r20

r21.

LJNEAR SIPPLY

prru t
prru 2

prru 3

Pru 5

r3tt

rttO

r53

O]L TBP/RPT4 BD (CPTIO[{)
L]NEAR SUPPLY

r52

prru I
prru 2

-pru 3

prru t+

prn 5

S1^IITCHI}G SUPFLY

rt0

r11

rLZ

$^IITCXII\G SI,PPLY

t50

SO.JRCES

HC IR SOURCE

CO IR SOURCE

co2 IR SoURCE

FROI{T PAIIEL BD

prru2 
i
l

pru I

- r51*5v

GND

*5v

0v-(eno)

0v (ono)

+5v

*5v

0v (ot'to)

*t5v

ov (ottto)

-15v

5v

5v

5v

L

L

Archived and scanned by Aapje.info



-

2un

L

L

SUN ELECTRIC EUROPE B.V

sGA-9000

PCI^ER SUPPLY E

DIS]RIBLIifON

SECIIO! M

PAGE 07

2.2 ${ffC}lI}G PChIB $PPLY

DUE TO THE VARIATION IN LOAD PRESENTED TO THE 5V ITUE BY THE IR SOURCES

(HOr INO COI.O), AND THE FRONT PANEL DISPLAY AO (II'I' OTSPUVS /IIO

oTspI.IYS), A SWITCHING SUPPLY IS USED TO SOURCE THIS LINE.

THE ST.JITCHING SUPPLY PROVIDES A STABLE, HIGH CURRENT SOURCED,5V SUPPI.V

IN' THE F0LL0bIING i'1ANNER !

THE SUPPLY IS FED r,lITH * 23U AC FROI4 TUO SECONDARY WINDINGS OF THE I-1AINS

TRANSFORI.IER CONNECTED IN PARALLEL. THE AC POI'JER ENTERS THE SUPPLV IT T13

PIUS T/3 II.IO 4/5. PTru 2 PROVIDES A CHASSIS GND CONNECTION.

THE AC PO!,IER IS FULL I.JAVE RECTIF'ED BY D2 AND THE RESULTANT 3OV OC (TP 1)

IS FED TO THE SI.JITCHING DEVICE VR T.

THE STJITCHER vR I CttOpS fUr 30V DC INTo PULSES AT A FREoUENCY 0F

APPROXIAI.IATELY 70 TUZ, I.IITH A DUTY CYCLE OF + T:4. THE CHOPPED SIGNAL IS

THEN FILTERED AND THE RESULTANT 5V DC (TP 3) TS OUTPUTTED IT ITO (HC

S0URCE), J1l (co souncr), r12 (cq souncE) AND r50 (rnouT pANEL so)'

THE SICITCHER SENSES THE OUTPUT VOLTAGE BY I'IEANS OF A POTENTIAL DIVIDER

AND VARIES ITS DUTY CYCLE TO I'IAINTAIN THE SUPPLY AT 5V INDEPENDANT OF THE

LOAD CONDITIONS PRESENTED BY THE SOURCES AND DISPLAY BO"

L
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TP1
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PCtvER $JPPLY e

DISTRDUTION

stcrrs\ e2

PA6E O9

lt I I

TP2

TP3

II
I

I

I
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a

t

+

h JR4|? c4+

.t

r) 5

*

t
lr

a

I
d

o

+t.t

,C7
+

Archived and scanned by Aapje.info



-
=uflSUN ELECTRIC EUROPE 8'V,

A) +15v 0v -15v

sGA-9000

PCI^ER SUPPLY &

DISTRIBIJIION

SECTIO! 02

PAGE TO

\_
2.3 LINEIR SI.PPLY

THE LINEAR SUPPLY IS RESPONSIBLE FOR PRODUCING THE FOLLOI"IING SUPPLIES:

n) *15v 0v -15v

g)*5v 0/

c) vlnlletr *5v UNREGULATED

L

A CENTER TAPPED SECoNDARY I.JINDING IS FED TO THE BoARD tt t7 PINS 1' 2 llto

3. THE CENTER TAP (PTN 2) TS CONNECTED TO GROUND ITP 7) AND IS USED AS

cOmtrON GRoUND FOR BoTH rUE *15V nUO -15V SUPPLIES.

THE T1.r0 HALvES 0F THE wrNDrNG ARE FED To rHE BRTDcE REcrrFrER ot+- lrrER rull

I.JAVE RECTIFICATION THE PLUS AND I'IINUS OUTPUTS ARE SI'IOOTHED AND THE RESULTANT

€r+V (rP 5) NUO -2r+V (rP {) INE FED TO THEIR RESPECTIVE * 15V REGULATORS'

THE REGULATED oUTPuTs *T5v (rp 6) IHo -15V (rP 3) ARE THEN SI,IOOTHED BEFORE

BEING OUTPUTTED TO VARIOUS AREAS OF THE TESTER (STE IV DISTRIBUTTOI.I 2.1)

s) *5v 0v

A SECONDARY TIINDING IS FED TO THE BOARD AT fl PTruS 5 AND 6. THE AC SUPPLY

IS FULLLJAVE RECTIFIED BY BRIDGE RECTIFIER D5. THE OUTPUT OT O5 IS THEN

SIIooTHED AND THE RESULTANT UNREGULATEO *9V (rp 2) rEO T0 THE 5v nEeUtltOR'

THE REGULATED 5V OUTPUT (TP T) TS TUEru S}{OOTHED BEFORE BEING OUTPUTTED TO

VARIoUS AREAS 0F TtlE TTSTER (Srr lV DISTRIBUTIoN 2.1).
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L c) vlnrnsLe *5v UNRTGULATED

THE I,IIcRO PRoCESSOR BD REOUIRES AN UNREGULATEO 5V TO ENABLE IT TO DISPLAY

THE IIAINS voLTAGt AND IF NEcESSARv T.JARN AGATNST HIGH oR LO!{ t4ArNS. tHE *5v

uNREG. IS oBTAINED FR0t-1 A poT nl struntED ACRoss, THE UNREGULATTo 9v rEED

(rP 2) TO rHr 5V RE0ULITOR,AND GROUND. FOR ADJUSTI'IENT OT N1 SEE SECTION 1'

CHECKOUT AND CALIBRATION.

LINEAR PSER S.PPLY

sGA-9000

PChER SUPPLY E

DISIR]BTIIfON

SICIICN M

PAGE T1

J17

L

J20
J21
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.5V
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-15V
MAINS
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D5
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ANALOG
PROCESSING

.BD,

+15V 0 -15V +5V 0V

+15V 0 -15V +5V 0V

OIL TEMP/RPM
BD

OPTION

DIGITAL
PROCESSING

BD,

+15V 0V -15V +5V QV+SVrnr

, +5V 0V

FRONT PANEL
BD.

5V 0V

a

0V +5V

AC DISTRIBUTION
BD.

LINEAR
SUPPLY

@cz
mr
mo{n
o
mc
:Do
1'
m
mk
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ru
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H
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X
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o
R
M
E
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+15V
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+5V

OV

+ 5V(unr.)

OV

5V

SWITCHING
SUPPLY

8 H A E #m-tE,r
n 2 E e HB=€2=

g)
HC SOURCE CO SOURCE SOURCE
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PCI^ER SUPPLY 6,

DISTR]BLTrJON

SECIICII M

PAGE lt{

3. IROBLES}OOTII\G G,IIDE

THISTR0UBLESHooTINGSECTIoNISoNLYAGUIDEANDT,IUSTBEUSEDIN

CONJUNCTION I.IITH THE REST OF THE I'IANUAL.

BEFORE CHECKING THE DC SUPPLIES ENSURE THAT THE AC I{AINS SUPPLY IS GOOD'

SI??TS'{: FN DOES l'0T Rl-il|.

CI.IECK: 1. NAINs PLuo

2. I.IAINS SI,JITCH

3. MIruS FUSE (I.OCITEO IN THE I-IAINS SI.JITCH)

LI. LINE FILTER

IF BAD REPLACE AS NECESSARY.

IF GOOD CHECK FOR 115 V AC AT THE FAN.

IF GOOD REPLACE FAN.

IF BAD REPLACE I{AINS TRANSFORI'IER.

DC PChJER STPPUES

THE DC POt"lER SUPPLY 0F THE SCA-9000 CAN EFFECTIVELY BE SPLIT INTo THREE

AREAS:

1" ${IICHIITE $.PPLY.

2. LINEAR $PPLY.

3. -5V $PPI.Y (ffi{ERATED CN THE AMLM PROCES]I\E 8D}.

A FAILURE IN ANY OF THE SUPPLIES WILL CAUSE lTS OI{N DISTINCTIVE SYI'IPTOI'IS'
Archived and scanned by Aapje.info
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THE FOLLOI.IING SYMPTOI'IS INDICATE I'IHICH SUPPLY IS AT FAULT, HOWEVER THESE

SYI,IPTOI.IS I'{AY BE CAUSED BY FAILURES ELSEWHERE IN THE TESTER'

! t) $^lftC[m'S SI'PPLY

SY}PTCH: IO FRCNI PNEL ruI."IIIMTICN. ALL ELSE Gom.

THE I,IETHOD OF REPAIR CONSISTS OF VERIFYING THE SUPPLY AND IF NECESSARY

REPLACING IT. IF THE SUPPLY APPEARS TO BE BEING PULLED DOI'IN THE OFFENDING

SUB UNIT SHOULD BE TRACED AND REPLACED.

C{ECK FOR *5V BETI,JEEN TP 3 NUO GND ON THE SI.JITCHING SUPPLY.

THE FOLLOI.IING TABLE GIVES AN INDICATION OF THE II'IPEADANCES PRESENTED TO THE

SI.IITCHING SUPPLY BY THE SUB UNITS.

IOTE: ALL I,IEASUREI.IENTS SHOULD BE }'IADE I'JITH A ILUKE 8O6ON DHil OR EOUIVALENT

I,IULTII,IETER ON THE LOI|JEST POSSIBLE RANGE. IF THIS I'IETER IS NOT

AVAILABLE IGNOR THE READINGS IN THE TABLE AND CHECK FOR NO SHORT

CIRCUITS.

Hc SOURCE COLD - 3 - qO

CO SOURCEC0LD-3-qfl

c% SOURCE CoLD ' 3 - t{ ft
DISPLAY BD + PROBE OF DVI'I TO J5T-1 : APPROX 2OO KO
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L
IF ALL I}'TPEADANCES GOOD REPLACE:

1. SWTTCHING SUPPLY

2. I'IAINS TRANSFORI'IER

2. LINEIR $.PPLY

S'r}PTCH: VARIO.S.

THE LINEAR SUPPLY SHOULD BE CHECKED FOR ALL FAULT CONDITIONS'

REI,OVE THE LINEAR SUPPLY FROI', ITS STAND OFFS TO ALLOW ACCESS TO THE TP'S'

usrNc A Dt,ttt cHEcK FoR THE FoLLotJrNc voLTAGES AT THErR RESPECTTVE TP's.

TP7 . GROUND

tp6 - *15v

rp3 = -15v

TPt-*5v

lr +/-15v ts sm nEHovE :NtuRN:

r1t (nt'tlloo PRocEssruo ao)

r15 (orarrAL PRocEss:Ne so)

r52 (oru rEl-lP RPI'! oPnoH)

IT THE SUPPLY IS STILL BAD REPLACE:

t. LINEIR SUPPLY

2. t'iArNS TRANSFoRIIER

L

L

L
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IFTHESUPPLYREC0VERSREPLACETHEoFFENDINGSUBUNIT.

tF *5v rs glo REt'tovE rlurunu:

11{ (lulloo PRocESsrne go.)

r15 (orerrAL PRocEssrNo eo)

r20 (orspllv so)

tZL (lc otsrntgutton so)

r52 (orL TEt4P/nPm oPnor"r)

IF THE SUPPLY IS STILL BAD REPLACE:

T. LINEAR SUPPLY

2. I.,IAINS TRANSFORI.IER

IF THE SUPPLY RECOVERS REPLACE THE OFFENDING SUB UNIT'

{V S1PPLY (ffiNERATD O'I TIf, AI{ALM PROCES$G M)

SYIUPTfi: TESTE DISPLAYS AGC IN }S, CO AI\D q GTS I{IT'DCI'JS' MM{ IP

PERICD CK.

REI.IOVE ANALOG PROCESSING BD FROI, ITS STAND OFFS. USING A DI,}'t CHECK TON -5V

BETTJEEN rptl (euo) nno '1P23.

IF BAD CHECK TON .15V BETI.IEEN TPll (EruO) IHO TPTO'

IF GOOD REPLACE ANALOG PROCESSING BD.

IF BAD STE 2 LINEAR SUPPLY.

L

3)
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1) GIS BEt\tll (lf. C0. q]2)

AT THE HEART oF THE seI-9OOO I.IEASURING SYSTEII IS AN INFRA-RED 6A5 BENCH THAT

IS CAPABLE OF PRODUCING A SIGNAL THAT IS PROPORTIONAL TO THE HC' CO AND

co. (oEpENDING UPoN oPTIoI'Is) coI'ICENTRATIONS OF A CAR'S EXHAUST GASSES.
C

THE PRINCIPLE OF OPERATION IS TO PASS INFRARED LIGHT THROUGH BOTH A SAI1PLE

AND REFERENCI SECTION OF A TUBE AND I-IEASURE THE DIFFERENCE IN THE IR

ABsoRBTToN FACToR. rr rs ALSo NECESSARy r0 HAVE A KNot.lN zERo (olnx) penroo

SO AS TO BE AELE TO COT'|PENSATE FOR ANY DRIFT. TO GENERATE THESE THREE

DISTINCT PERIODS A I'IOTOR IS USED TO DRIVE A CHOPPER I.JHEEL THAT PASSES

BETI.JEEN THE IR SOURCE AND THE DETECTOR. THIS I'IETHOD IS DUPLICATED FOR ALL

THREE cASsES. (sEe rlo 1.)

TO ENSURE, THAT EACH DETECTOR RESPONDS TO ONLY THE IR ABSORBTION OF THE 6AS

I{HICH IT IS I-IEASURING, AN OPTICAL FILTER IS PLACED IN FRONT OF THE DETECTOR

THAT ONLY ALLOI.JS THAT PART OF THE IR SPETRUT'I T}IAT CORRESPONDS TO THAT

eARTTcULAR 6AS T0 pAss (Hc, c0 0R c02).
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AS THE cHoppER 
',JHEEL 

RoTATES AT THE ttArNS FREoUENcY (50 ttz) lttto THE DETECT0R

SEES T1JO COI'IPLETE REF, SAI'IPLE DARK PERIODS PER REVOLUTIOiI THE OUTPUT OF THE

DETEcToR HAS A FREouENcY or 100 Hz. (sEE rre 2.)

FIG. 2 DffECTm SIBIAL AFTB AI'PLIFTCATI0'I

100 Hz

REE SAMPLE DARK

DUE TO THE I'IECHANICAL POSIT]ONING OF THE DETECTORS AROUND THE CHOPPER WHEEL

HOUSING THE DETECTOR I.JAVE FORI.IS ARE PHASE SHIFTED.

THE souRcES 0N THE GAs BENcH ARE poIJERED FRott 5v Dc. (sEE surcHrNG SUPPLY

sEcrrott 2. )

THE THREE DETECTORS OUTPUTS ARE CONNECTED TO T}IE CAS PROCESSING BD AT:

Hc t!7

co r18

c% r19
Archived and scanned by Aapje.info
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2 ) AMLM PROCESSII\E BD

[oTEr FOR % PRoCESSTNG SEE SECTToN 6 oprroNs.

A. GEIiIERAL

THE GAS PROCESSING BD IS RESPONSIBLE FOR CONVERTING THE OUTPUT FROI{ IHE IR

DETECTORS INTO AN ANALOG VOLTAGE SUITABLE FOR READING BY THE

DIGITAL-PROCESSOR BD.

THE ANALOG PROCESSING BD CONVERTS THE DETECTOR SIGNAL INTO A DC VOLTAGE BY

UTILATING THREE TII,IERS THAT CAUSE FET SI.JITCHES TO SAI'IPLE THE DETECTOR

'rJAvEFoRH, 
DURTNG rrs rHREE DrsrrNcr pERroDS ("DARK', nREFo AND "sAt'tPLEn).

THE sfomL LEVEL DURING THE 
NDARI<O PERIOD IS GROUNDED THUS FORI-IING A

REFERENCE VALUE. THE TNSTANTANEoUs'REF' AND 
nsAt'tPLE'vALuES ARE sr0RED rN

CAPACITORS. THE "DARKN AND "REFN VALUES ARE THEN CO}4PARED AND USED TO

DRIVE AN ACC NET}IIORK THAT I'IAINTAINS A STABLE SIGNAL AI'IPLITUDE TO NEGATE

ANY DRIFTING IN THE CIRCUITRY' DETECTORS' SOURCES' ETC.

oNcE A STABLE srcNAL HAS BEEN ESTABLTsHED TltE "REF' AltD nslllPtEo vlluEi

ARE COI,IPARED, AND THE DIFFERENCE IS OUTPUTTED AS A DC LTYEL, I'IHICH IS

PROPORT:OilIAL TO T}iE AI.IOUNT OF 6A5 IN THE SAI''IPLE. AN IDT}.IT]CAL SEPARATE

CHANNEL IS USED FOR ALL THREE GASSES.

B

\_
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L

THIS FUNCTIONAL DESCRIPTION APPLIES TO A THREE GAS BENCH I'JITH THE

FOLLOI.JING JUI,IPER POSITIONS :

THE JUI'IPIR POSIT]ONS DEPEND UPON THE TYPE AND NUI-'IBER OF GASSES TO BE

I,IEdsURED. SEE TABLE pIeE 11 FOR THE VARIOUS COI.IBINATIONS OF JUI.IPER

POSITIONS.

FOR A FULL UNDERSTANDING OF T}IE PROCESSING BD. THE FOLLOI.JING DESCRIPTION

SHOULD BE USED IN CONJUNCTION IilITH THE BLOCK DIAGRAI'I AND I.JAVEFORI'IS ON

PAoES 10 luo 12.

THE HC, C0 AND C% DETECToR SIGNALS ENTER THE BD AT JV, 18 lruo 19

RESPECTIVELY. EACH SIGNAL IS THEN PROCESSED III AN IDENTICAL FASHIOH'

HOI.JEVER DUE TO THE PHYSICAL POSITIONING OF THE SAI'IPLE TUBES ON THE 6A5

BENCH THE TII.IING SEOUE}ICE OF T]{E SAI'IPLE AND I{CLD SIJTTCHES VARITS FOR EACH

CHANNEL. ONE OF T}IE INCCMING DETTCTOR SIGNALS IS USED ffi IHE TRI66ER

SIGNAL T}IAT INITIATES THE TII'IING SECUENCS.

rp1 A-B (Hc mteegn cmuruEl)

tpZ (50 Hz)

rp3 A-B tp 12 - HC REF, Co DARK , COz !1119

rptt B c TP 9 - HC DARK, C0 SA!'!PLE' Co2 REF

rp5 B-C fP 13 - HC SAI''IPLE, C0 REF, C02 DARK

A-B
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TRIffi CI{AI\$lEL Al,D TIMII'S

THE TRIGGER CHANNEL IS EITHER:

TRIGGER CHANNEL GAS OPTIONS rp1

HC HC, Co, c9 A-B

HC HC, C0

c0 c0, c% A-C

THE Hc SIGNAL IS FED vu Tp1 To u1T+ WHERE IT IS AI,TPLIFIED AND CONVERTED INTO A

souAREuAVE THAT coRRESpoNDS To rHE ooAnr" pERroD 0F THE DETECToR sreull (tp8).

THE LEADING EDGE OF THIS TRIGGER SIGNAL IS THEN USED TO INITIATE THE FIRST

HALF OF THE DUAL MONOSTABLE: U11, T}JO OTHER DUAL I'IONOSTAELES U12 IruO U13 INE

TRIGGERED FROI'1 THE FALLINC EDGE. AFTER IDIVIDUAL PRESET TII'IES DETERI'IINED BY

EXTERNAL Tr.trN6 cot'tpoNENTS THE sEcoND HALVES 0F THE DUAL t-toNo's ARE FrRED

GIVING NEOATIVE 1OOPS PULSES AT THEIR OUTPUTS. DUE TO THE TII.IIN6 OF THE FIRST

HALF 0F THE THREE t'10N0 sTABLES THE lffi p s PULsEs lT TP9, fpt2 lno rp13

coRRESpoND AppRoxrAilATELy r0 THE cENTER 0F THE 
oDARKn, REFERENcE, AIo sAl'lPLE

pERroDS 0F THE Hc HAvEFonu (srE lJAvEFoRl'ls pnee t0).

THEsE pULSES ARE THEr.l coNNECTED vrA JutrptRs J3, rt lruo 15 ro rHE AcrrvATE

LIHES oF A sERTES 0F FET stJrrcHES. THE ruHpERs m3, trprl luo rp5 sHOuLD BE

POSITIONED TO ENSURE THAT THE CORRECT PORTION OF EACH DETECTOR SI€IIAL IS

SToRED It[ ITS CoRRECT CAPAcIToR (sEr runpEn TABLE plor 11).

L

A-B
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DUE TO THE PHASE SHIFT OF THE THREE DETECTOR SIGNALS EACH TIMER SAT1PLES A

DTFFERENT poRTroN oF EAcH srGNAL. FoR THE Hc lcolcy TESTER THrs rs A F0LLot'is.

lf, CO m^

T}ffi A

TJ}ffi B

Tll"ffi c

DAR(

REF

SA},PLE

SA?LE

DAR(

REF

REF

SAI'PLE

DAFK

BS PROCESSII\E

THE FOLLOI.JING DESCRIPTION IS BASED UPON Tl{E HC CHANNEL BUT APPLIES TO ALL

CHANNELS.

THE HC DETECTOR SIGNAL IS FED TO A VARIABLE GAIN AI'IPLIFIER AND THEN TO AN

At'lpLrFrER tJHosE GAIN rs CoNTRoLLED By AN 0pr0 couPLER. THE STGNAL (rp2) is

THEN FED TO THREE FET SI"JITCHES I.JHERE THE INSTA}{IANEOUS VALUES CORRESPONDING TO

THE I'DARKO, "REFN AND 'ISAilPLEO PORTIONS OF THE SIGNAL ARE SI'JITCHED TO DARK

(axo) AND REF AND sAI,IPLE TO cAPACIToRs c2 II.IO C3 gV THE TII'IING PULSES (SEE

TRIGGER CHANNEL AND TII'IING).

THE GROUI'ID (OINT) VALUE AND C2 (NET) VALUE ARE THEN CCIIPARED' THE DIFFERENCE

IS cOI.IPARED TO A REFERENcE 
.5V AND THE RESULTANT OUTPUT USTD TO COMIROL THE

0PT0COUPLIR!',HICHII'ITURI'IVARIESTI{EGAl}l0F?IiESICCNDSTiGEAI'IPLIFIER'T0

I,lAINTAIN A COHSTANT SISNAL AI'IPLITUDT.

I

L

L
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THrs AttplrruDE rs FrxED AT AppRoxrAtrATELy 1.4v olRt< T0 REFERENCE At'lPLrruDE

ftPil. BY I'IANUALY VARYING THE GAIN OF THE FIRST STAGE AI'IPLIFIER USING N2O TUE

AGC pOT, THE ACC CIRCUI{ t'lAY BE SET TO ITS OPTIT{UI'I OPERATING P0INT' THIS

coRRESpoNDs r0 t.gv oc fi rp!7. THrs voLTAGE rs ALS0 0UTPUTTED AT d23+ T0 BE

DrspLAyED oN THE FRoNT pANEL rN THE sERVrcE uooE (sEE CALTBRATT0N PROCEDURE

srctrott 1) .

HAVTNo ESTABLTsHED A sTABLE sTGNAL AttplrruDE rHE € (nEr) luo c3 (sltlpLE)

VALUES I.IAY BE COI.IPARED, AND THE DIFFERENCE.OUTPUTTED AS THE 6AS ANALOG VOLTAGE'

TO OBTAIN THE DIFFERENCE BETI.JEEN THE REF AND THE SAI,IPLE VALUES' THE SAI'IPLE

VALUE IS F]RST INVERTED AND THEN ADDED TO THE REF VALUE. THE RESULTING OUTPUT

BEIN6 THE DIFFERENCE.

ZERO: A IIANUAL ZERO (N1/N2) 13 AYAILABLE BY ADJUSTING THE

SAI.IPLE VALUE BEFORE COI'IPARISON. THIS IS DONE TO ALLOT'J FOR I'IANUAL ZERO

CALIBRATION BY BALANCING THE REF AND SAI'IPLT YALUES I'JHEN NO GAS IS

APPLIED TO THE TESTER.

DURINO EITHER THE SELF CHECK OR CAL I'IODE TTIE PROCESSING BO TAKES A NEIJ

ZERO I.JHICH AUTO}IATICALLY COI'IPENSATES FOR ANY II'IBALANCE BETI'JEEN REF AND

sAI.IPLE, HOI.JEVER IF T}IIS $.IBALANCE EXCEEOS "2V 6IS AilIA TIIE TESTER

DISPLAYS "CRN AND I'IANUAL CALIBRATIOI'I IS NECESSARY. THIS IJOULD PRII'IARILY

BE DUE TO DIRT BUILD-UP ON I}IE SAI'IPLE TUBE !'IINDOI'JS' IT I.IAY BE

NE|ESSARY TO REPLACE THE SAI'IPLE TUSE BEFORE ZEROI}IG IS POSSIBLE,

Archived and scanned by Aapje.info



-

3un
SUN ELECTRIC EUROPE B.V.

SGA.gMO

GAS PROCESS]}E

SECIION 03

PAGE 09

GAI}I: BEFORE OUTPUTTINC THE GAS ANALOG SIGNAL IT IS FED TO A VARIABLE GAIN

AI.IPLIFIER. RlO ALLOWS FOR GAIN ADJUSTI'IENT. THIS ADJUSTMENT IS I'IADE

usrNc A KNo'rJN cALTBRATToN GAS (sEE cllrBRATroN PR0CEDURE sEctlot't t).

E-SPN: PROVISION IS I,IADE TO INJECT A SPAN VOLTAGE TO THE OUTPUT STAGE OF

THE GAS CHANNEL. TI{IS IS INITIATED BY THE CAL COI'II'IAND FROI'I THE

DIGITAL.PROCESSOR BD. DURING SELF CHECK OR CALIBRATION' THE SPAN

VoLTAGE rs ADJUSTABLE AND sHouLD BE sET ro 8v GAs ANA usrNc n7 (sEE

cALIBRATION PRocEDURE sECTTou T). THE DIG]TAL.PROCESSOR BD USES THIS

SIGNAL TO SET THE UPPER REFERENCE LEVEL FOR THE A TO D CONVERTER' 
.

SHOULD THE SPAN VOLTAGE BE OUT OF TOLERANCE DUR]NG CALIBRATION OR

SELF cHECK THE TESTER !,irLL TEllpoRARrLy DTsPLAY "?n" INSTEAD 0F 'oPn.

-5V REF: rUE -5V REF uSED By THE PR0CESSING BD IS GENERATED L0CALLY FR0l'1 THE

-15V SUPPLY LINE, AI'ID IS ADJUSTAELE AY R72.
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TABLE CF JI-}PM PCSIrIO.S

3G+S HC/C0/C02 2GAS HC/CO 2GAS Co/C%

JPl A-B A_B B-C
JP2
50 Hz

A-B A-B A-B
JP2
60 Hz B- C B-C B_C

JP3 A-B A-B
JPL B-C B-C A_B

JP5 B-C B-C A-B
JP6 IN IN NOT USED

J?7 IN IN IN

JP8 IN NOT USED IN

B-C
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3. HEATM CCNTROLLER BD

THE HEATER CONTROL BD IS SITUATED ON THE CHOPPER WHEEL CASING ANO REGULATES

THE HEATER TEI,IPERATURE.

A THYRISToR IS uSED TO VARY THE AI'IOUI'IT OF POI.JER FED TO THE HEATERS FROI'1 THE

1T5v suppLY LINE. THE THYRISTOR IS CONTROLLED BY A THYRISTOR DRIVER CIRCUIT

I.IHICH IS IN TURN CONTROLLED BY A THERI'IISTOR LOCATED IN T}IE HC CHANNEL

HEATER. A TEI'TPERATURE CUT OUT SWITCH IS ALSO FITTED TO THE HC CHANNEL FOR

PROTECTION.

THE TEI.IPERATURE IS PRE-SET AND NOT ADJUSTABLE.

HEATER 1

HEATER 2

115VAC
HEATER 3

THERMISTOR

L

L-J

1

HEATER CONTROL BD.
1

J3

J

L

TEMP

UNIT
c0

J

TE}.{P CUTOUT

i
I

JL
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SGA.gOCO

DIGITAL

PROCESSING BD

SECIJON CI+

PAGE 01

GENERAL:

THE DIGITAL PRocEsSING BD IS AT T}IE HEART OF THE SGA-9OOO' AND IS RESPONSIBLE

FOR THE FOLLOI.JING FUNCTIONS I.IITHIN THE TESTER:

1. SffiTMRE CINTRCL $ THE IESTB

2. CCilUEMI0\I CF A}IALM $6.IALS SI.EI,IBLE FM DIGTML MIrDL$C

3. REID]I\G RM,I

II. I.IAFO.IIRE CINTRO. CF IESTE

A) CTL trlI,llfiD

B) Prlf

C) AA SOLSO]D

5. RECEIfiI\G Hril,uAl/llfi0 trt'{TROL FU$TJ$S

il FrcilT PNEL $JIIO{S

B) L$J RO^I

6. ALIIITDE CffiRECTI0,I

7. PRII,ITER II,IIEFFACIIG (PTICt'l)

BAID RA]E SETTJI\G

1. SCFil,JffiE CCilITRCL

rIE SEIffi'S OPERATIONAL FLOITJ AI-ID CALCULATIONS ARE BASED UPON THE

SOFT}JAfiE CONTAINED IN rrs PROil UI,7. fiIS I-IAIIuTL IS IIRITTEI.I AROUHD SOFTI.IARE

REvrsrol LEyEL 3.5.

L
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SUN ELECTBIC EUBOPE B.V.

s6A-9000

DIGITAL

PROCESS]TE BD

SECIION S+

PAGE M

THE SOFTI.IARE CONTAINS THE FOLLOI.JING:

A) FUNCTIONAL FLOI.J PROCEDURE.

B) LoOK Up TABLES FOR ALTITUDE CoRRECTI0N, C% TNTERFERENCE AND LINEARTTY.

oNE OF FIVE LINEARITY CURVES I.IAY BE SELECTED USING THE DIP SI.JITCHES UT (SEE

CALIBRATION AND CHECKOUT PROCEDURE SECTION 1).

C) CAS CALCULATION FORI.IULAE.

2. CSfi/ERSICN S AMLM SI6{ALS

I,1OST OF T}IE SIGNALS REOUIRED FOR I'IEASUREI'IENT ARE GENERATED BY ANALOG I'1EANS

AND THEREFORE NEED CONVERTING I}ITO DIGITAL FORM BEFORE PROCESSING.

THE SIGNALS ARE AS FOLLOI.JS:

r . CFTICN

L

SIEIAL C$INECTffi P$l

HC GAS ANA

CO GAS ANA

C02glts AilA

% 6A5 ANAI

ftq

J2t{

{2q

dlq

3

5

7

o
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DIGITAL

PROCESSITG BD
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PAGE 03

SI6IAL C0\NEgfCR PIN

HC AGC

CO AGC

c%A6c

I OIL TET.IP

*5v uunEg

(mrHs IND. )

d2t1

d4q

d}q

r30

a5

t{

b

8

2

E

As rHE pRocESsrNG BD HAs oNLy oNE A To D coNvERTER (u28) THE ANALoG STGNALS

ARE FIRST I.IULTIPLEXED BY U23 IHO U25.

,ut'lpER lp3 strour-D BE rN posrrroN A - c. THrs sELEcrs Ti{E A T0 D's 2fr rNPUT

RANGE

JUI'IPER IPT{ SUOUTD BE FITTED. THIS CONNECTS T}IE DIGITAL COI'II'ION TO T}.IE ANALOG

C0t1l'10N.

THE A To D coNvERSroN pRocESS rs coNTRoLLED vrA mE I/0 AND DATA BUSSES 8Y tP2.

I.JHEN REOUESTED THE A/o TgTos THE DIG:TAL OuTPUT ON TO THE DATA BUS. THE STATUS

OF THE A TO D IS READ VIA THE DATA BUFFER U6,

lq
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D]6ITAL

PROCESSII\G BD

SECIION S+

PAGE Oq

L

3. READI,G RR'l (CPTIO{)

THE RPI.I SIoNAL ENTERS THE BD nT T30.3. I.JHEN PRESENT THIS SIGNAL CAUSES AN

INIERUPT ON THE CPU BUS I./HICH TELLS THE CPU TO READ THE RPI'I DATI AT U6'

t{. l{lRftlARE CS'ITRCL

THE FOLLOI.JING LINES ARE ACTIVATED BY THE CPU ACCORDING TO T]{E SOFTT'JARE

PROGRA}1:

SIqIAL CC[,$iECfm PIN

PUI-1P

AIR SOLENOID

CAL COI,IMAND

131

131

ftq

2

1

1

THEsE sTGNALS ARE usED To ExEcurE vARrous FUNcrroNS rN THE rcsrrn (sEE

ANA PRocESs BDhc olst go).

5. l''llruAL/AlJI0 C0'ITFCil-

THE I.IICRO PROCESSOR BD IJILL PERFORI'I VARIOUS FUNCTIONS ACCORDII'IG TO THE

FRotfi PANEL l,lEttBRANE sf,lrrcHEs, THE sERvrcE DrP stJrrcHEs (0ru rnour plnei-)

AHD TI{E L0l'l FLfr,I SI'JITCH.
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PAGE 05

THE rNFoRtrATroN rnom rilE FR0NI PANEL tIEttBRANE AND DrP swrrcHEs rs FED T0

THE DATA BUS AT U29. THIS INF0RI'1ATI0N IS READ BY THE CPU ACCORDING T0 THE

I/0 eUS AND THE TESTER PERFoRI'IS THE REoUIRED FUNcTIoN.

THE Lor.J FLoI.J srcNAL ENTERs rHE DrGrrAL-pRocESS0R BD at t%2 AND rs READ 0N

To rHE DATA BUS vrA THE DATA BUFFER u6. rF THE LotJ FLot/ LrNE GoES Low (ov)

THE PROCESSOR FORCES ALL DISPLAYS TO READ 
NLOFO.

6. ALTfiLDE ffiREClTC['l

AS ALTITUDE INCREASES THE AIR PRESSURE DECREASES. THIS C''JSES THE I'IEASURED

VALUE OF HC, CO + COz TO DECREASE' DUE TO THE DROP IN PRESSURE IN THE GAS

BENCH. IT IS THEREFORE NECESSARY TO COI'IPENSATE FOR THIS EFFECT'

THIS IS ACHIEVED BY ENTERING THE ALTITUDE AT IilHICH THE TESTER IS SITUATED'

vrA THE THuIIBI.JHEEL stJrrcH 0N Tt{E BAcK PANET- (seE ALTTTUDE SETTTNG' sET uP

PROCEDURE SECTION 1}. TITE ALTITUDE SI.JITCHES ARE CONNECTED TO THE

DIGITAL-PROCESSOR BD AT J29. ftiE SLJITCH POSITIONS ARE THEN TRANSFERED TO

THE 0ATA BUS IJHEN REouEsTEo By rHE cpu vrA rue I/0 BUs. THE cPU COI'IPENSATES

THE FINAL READINGS USING A FIXED FORI'IULAE.

L

L
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DIGITAL

PROCESS]I\E BD
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PAGE 06

7. PR]NTER INIMFACE (PTIC['I)

THE DIGITAL-PROCESSOR BD IS CAPABLE OF DRIVING A PRINTER VIA EITHER:

L. d27 SERIAL PORT.

2. {28 cENTRoNrcs (plnlulrl) PoRT.

I.JHEN FITTED THESE PORTS ARE I.JIRED DIRECTLY TO THE CONNECTORS ON THE REAR

PANEL. I,IHEN USING THE TESTER I.JITH A PRINTER THE APPROPRIATE BAUD RATE I'IUST

BE SET VU U2 DIP STJITCHES (sEe sEr UP PRoCEDURE SECTIoU t).

L

L

L
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U.R.TEMP AGC AGC A6C CO HC ANA.GND. SWIrc}I
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ALT AiR CA
PUMP SOL CC)

J
)
I

J )
) t'2J

2
5
6

J
5
7

30-1
f /-l I

J

JP1

STATU

)21-

OUTPUT
BUFFER

U8

ft
)P2

PROM /RI

JPL
A ts

L
I
t--

L- -l

I
!..

;ffi =I0 BUS

ffi =DATA BUS

,-.'t.. .ti.:: AFr t ar r-
,i111 .11.ti1] - Ut I UVJ

2

MULTI.PLEXER
u23

MULTI.PLEXER
u25

. INPUT
DATA

BUFFER
U7

20v 10v

Ato D

u28u22
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c

- 

= -L/ i/r-,a ru-)

L
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RPM

?n _2 -1

l;

COMMUNICATION
iNTERFACE

u20

BAUO RATE

s'- :crloN

l OIPSWITCHES

LINEARITY
SELECTICN

U1L u15

lNPUT
DATA

EUFFER
U6

INPUT
DATA

BUFFER
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OUTPUT
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1) CO{TROLS

2) DISPLqYS

PI6ES

01 T}fiU g.f

E TRHJ 05

L

L
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DISPLAYS
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PAGE 01

THE DISPLAY BO CONTAINS BOTH THE TESTER CONTROLS AND THE DIGITAL READOUTS.

FOR EASE OF DESCIPTION THESE TI.JO AREA ARE COVERED SEPARATELY.

POIJER FOR THE DISPLAY BD ENTERS AT:

J3t{ PIN 2 VCC +5V

PrN 1 & (eruo)

PIN 2 VBB +5V

PrN 1 0v (eNo)

FROI,I THE LINEAR SUPPLY

FROI'I THE SI.IITCHING SUPPLY

SEE POI./ER SUPPLY AND DISTRIBUTION SECTION 2.

1 a

L

THE TESTER CONTROLS COI.IPRISE OF THE FOLLOI./INGS:

il Fn${f PNEL I'BBRAI'E $.lfiCt€S. .

B) DISPT-AY BD DIP SIIITSES [8.

il

THE FIYE FRONT PAiVEL IIE},IBRANE SI.JITCHES ARE CONIIECTED TO THE DISPLAY BD AT

J36' EACH st'JrrcH rs coNNECTED r0 AN mrpur LrNE 0F THE DATA BUFFER (u3) nruo

A PULL UP RESISTOR. I.J}IE}I A BUTTOiI IS ACTIYATED T:{E CORRESPONDII{C LI}IE GOES

LCId' THIS INFORI.IATION IS THE:V TRAiIEFERRED IO TI{E OTTA 8US ON REOUEST OF THE

cPU y$ rug r/0 BUs. 0f'1 nEcErvrNG THE DATA THE cor'fpurEn ExEcurES THE

INSTRUCTION ACCORDIN' TO rS SOFTI.JARE PROGRAI.,,. .;

:

I

I
I

i
!

I

i
I
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AN OPTIONAL REHOTE CONTROL MAY BE FITTED. THTS I'IAY BE CONNECTED TO THE
DTSPLAY BD AT r35 lruo Acr rN PARALLEL t"JrrH THE I,1EI,IBRANE st"JrrcHEs (sEE
sEcrroN G oprlotts).

THE DTSPLAY BD c0NTArNs A DrP sl'JrrcH BLocK u6. THEsE surrcHEs ENABLE THE
SERVICE ENGINEER TO SELECT VARIOUS CONDITIONS I.JITHIN THE TESTER (TON

c0NDrrr0Ns AND SETTTNGS sEE sECTron 1 ser up/cuEcrour AND cALTBRATToN
PROCEDURES)' st'lrrctt tt ruE sERvrcE I'100E swrrcH (sEE sEnvrcE r,looE FL,,,
DIAGRAI.' INTRODUCTION PA6E 06) TS, FOR EASE OF OPERATION, CONTIECTED IN
PARALLEL TO ANOTHER DIP SI.JITCH, LOCATED ON THE UPPER RI6HT HAND CORNER OF

L THE DISPLAY BD.

ALL THE DIP SI.JITCHES ARE INDIVIDUALLY COiINECTED TO THE INPUT LINES OF A
DATA BUFFER (u5) AND A PULL uP REsrsroR. ANy or{E 0R ANy cor.rBrNATroN oF
CLOSED SWITCHES PRESENTS A BINARY CODE TO THE OATA BUFFER. IHIS DATA IS
TRANSFERRED TO THE DATA 

'US 
ON REOUEST OF THE CPU VIA ruE I/O BUS. ON

RECEIVING THE DATA THE CPU EXECUTES Tl{E INSTRUCTION ACCORDING TO THE
SOFTI.JARE PROGRAI,t.

THE 0rsPL'{Y 8D c0NTArNs srx 6R0uPs(ulx) or 7 sEemE}rr orGrrAL orsplAys AND
THE FRONT PAI,EL COI.ITRoL LED,s. TliE ilIUI.IBER OF GROUPS OF DISPLAYS VARIES

j

i
I

I

I
C.

ACCORDIN. TO T,{E 
'[UT,I'ER 

OF 
'ASSES 

A'ID I,I{AT OPTIONS ARE IYAILABLE.

sGA-9000

CSIIROLS AAD

DISPLAYS

SECTIO\I 05

PAGE E

L
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scA-9000

CO\IIROLS AI\D

DISPLAYS

SECTIChI 05

PA6E 03

THE DISPLAY BD USES A SYSTEI"I OF },IULTIPLEXING TO DRIVE ALL THE DISPLAYS. THTS

ALLOWS THE USE OF A COI'II,ION DATA BUS IN THE FOLLOI./ING I,IANNER:\- 
DATA ARRrvEs AT r33 prxs 9 to 16. THrs DATA rs rHEN ETTHER LATcHED rNT, ur+, uz
0R u1 lcconorN6 To hlHrcH r/0 lrrug rs AcrrvATED. AFTER LATcHTNG THE THREE

\- DEC0DERS, u2tl, u23 lruo u20 nscErvE DATA. THrs DATA rs DEcoDED AND 0N THE

INSTRUCTION OF Nru I/O LINE ALL THREE DECOOERS STROEE THEIR APPRoPRIATE DISPLAY
BY SI.JITCHINC THE ANODES. THE LATCH CONTAININC THE NE!t' DATA I.JILL UPDATE ITS
STROBED DISPLAY, THE OTHER LATCHES I.JILL REPEAT THE DATA T1{AT HAS ENTERED ON

THE PREVIOUS CYCLES. THE I.JHOLE CYCLE IS THE}I REPEATED UPDATING ONE OF THE

REI.IAIN LATCHES. I.JHEN THIS CYCLE HAS BEEN REPEATED FOR ALL THREE LATCHES IT
STARTS A6AIN I.JITH THE INITIAL LATCH. THIS I,'ETHOD ALLOI.JS ALL THE DISPLAYS TO BE

UPDATED SEOUENTIALLY. THE SPEED OF CYCLING IS TOO FAST FOR THE HUI.IAN EYE TO

! DETECT- THE srR0BE EFFECT . u!2' u17 lruo u9 oEcooE THE DATA LrNES T0 I,IAKE rHE
INFORI'IATION SUITABLE FOR DISPLAY.

BY vARYrNc rHE Trl'lrNG sEOuENcE 0F THE I/0 lrruEs rr rs possrBLE T0 sHor.I DATA rN
VARIOUS GROUPS OF DISPLAYS. FOR EXAT,IPLE YOU I.IAY SHOI.J THE CO DATA IU EROUP 1
AND C% IN 6ROUP 3, OR IF REOUIRED CO IN 6ROUP 3 IruO C% IN GROUP 1. THIS
ALL0t'Js THE SERVICE ENGINEER T0 cH0oSE l'il{IcH tJINDor., T0 DISpLAy uHIcH READINGS,

THIS SELECTION IS IIADE USING DIP SI.JITCTIEs 1, 3, 8Iruo 7 on u6 SITUATED oN THE

0rsPLAY B0 (ron sEmrllcs sEE sEcrrou 1 ser up/cr+Ecrou.T AND cALTBRATToN

PRocEDURES ) .

\.
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SECTION 6

OPTIONS

1 %

2. PR]NTER

3. RBOTE CS{TRO-

t{. RFf'l

5. O]L TBPERA'NNE

PAffi

01 IIfiU 07

0B Tlfir., 11

11

12 Tlfi.J 18

L

L

L
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a

sGA-9000

OPTIONS

SECTION 06

PAGE 01

L

GB{ERAL

A VARIETY OF OPTIONS ARE AVAILABLE FOR THE sOI-9Offi GAs ANALYSER. THESE

OPTIONS COI,IE IN THE FORI,! OF KITS THAT I,IUST BE FITTED BY THE SERVICE ENGINEER.

THE FOLLOWING SECTION GIVES THE INFORI,IATION NECESSARY TO FIT AND MAINTAIN

THESE OPTIONS.

1 % ffirm.91mffi
CO.,ITENIS:

GENERAL

A ) YIEA$JREI,ENT SPECIICAIICI!

B) KTT CONTENIS

C) INSTALLAIIO{ I\ETR.JCII0{S

D) FUIITTOIAL DESCRJPTIOI{

E) FI,ilICIJO{AL BLMX DilGRA},l

F) CALERATION PROCEDURE

GEI'IERAL

THE % OPTION ENABLES THE TESTER TO DETERI,IINE THE PERCENTAGE OF OXYGEN IN

THE CARS EXHAUST.

A) tfAS1,R86{I SPECIFICAIIS.I:

RANGE 0.0 TO ri0.0fl.

DrsplAy RESoLUTToN 00.1.

I'IEASUREMENT RESoLUuoru 0.1I @ sEl LEvEL.Archived and scanned by Aapje.info
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OPIIONS

SECTION 06

PAGE 02

L

B) ICI 6lIB.lTSr

ITET.I

1. O^ SENSoR(
2. o. tlouNTrNG ASSYI

3. o. wIRE HARNESS ASSYI
tl. LrGHT BAR (ulNp 2685)

5. 7 sremErur DTSPLAYS (olo 3900r)

6. 8 wroE DARLTNGToN DRTvER (ur-H 28031)

7. LATcH SoURCE DRIVER (ucI.*I TI8T5I)

8. TRISTATE OCTAL LATCH (7Ts73H)

9. DUAL op-ANp (lr353u)

10. BUSHTNG (g oeerurrue)

11. 0., SCREENED sYMBoLI
' L2. scRErJS vARrous

13, rNsrALLATroN rNsrRucrroNs

STEP ls

SlP 2:

STEP 3r

STEP t{r

PART NUI.IBER

sut't-7049fft1

sol-9200- tt55

sel-9200- t+7

sor-t1812- 010

sel-t+812- 013

sGA-3101- 155

ser-3101- 1t+9

-sel-3101- lt+t{

ser-3101- 118

sor-28ffi- 0?

nrr-93C[710

L

L

\
C) INTALIiIIG,I INTRIJCTICilB:

REI.IOVE I-IAIN COVER.

REI.IOVE FROMT PANEL ASSY.

REI,IOVE DISPLAY P.C.B. FROI,I FRONT PANEL ASSY.

INSTALL THE LIGHT BARS (rrEu tT) rnro SOCKETS u7 II'Io u8 oru ruE

DISPLAY BD.

INSTALI. THE SEVEN SEGT,IENT DISPLAYS (TTTl.t 5) TruTo SOcKETS DISP.

9, 10. 11 Aruo 12.

S'IEP 5:

l:

Archived and scanned by Aapje.info
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STEP 9:

STEP 10:

STF 11:

S]P 12:

SJEP 13:

STEP 1I{:

S]EP 15:

sGA-9000

PIICfiJS

SECIION 06

PAGE 03

!

STEP 6: ATTACH THE 02 SCREENED SYMB0L TO THE APPR0PRIATE l/INDOw 0F

THE FRONT PANEL.

STEP 7: HOUNT THE DISPLAY BD BACK ON THE FRONT PANEL.

STEP 8: INSTALL THE FoLLotJING ITEl.lS oN THE REAR OF THE DISPLAY BD.:

ITEllI LOCATION

8

7

6

TRISTATE OCTAL LATCH

LATCH SOURCE DRIVER

8 wroE DARLTNGToN DRTvER

UT

u20

U9

NOTEI CHECK ALL I.C.'S ARE INSTALLED SO THAT THE DETENT

CONFORI,IS I,JITH THE DISPLAY BD SILK SCREENING.

RE.I'1OUNT THE FRONT PANEL ASSY.

REI.IOVE THE ANALOG PROCESSING BD. .
INSTALL THE DUAL OP.AI'IP (rrrM 9) rM SOCKET U15.

NOTE: CHECK THE OP-ANP IS INSTALLED SO THAT THE DETENT

CONFORI,IS I"JITH THE ANALOG PROCESSING BD SILK SCREENING.

C0NNECT oNE ENE 0F THE 02 WTRING HARNESS (rrEm 3) ro r{{ oru

THE ANALOG PROCESSING BD ENSURING THE LOCKING DEVICE LOCATES

CORRECTLY.

REI,IOVE THE PLUG IN THE REAR OF TI{E TESTER AND RUN THE 02

WIRING HARNESS THROUGH THE HOLE. REPLACE THE ANALOG PROCESSING

BD.

FIT THE O, BUSH IN THE HOLT ON THE REAR OF THE TTSTER.
C,

REI'IOVE THE PLATE HOLDING THE GAS DISCHARGE PORT ON THE REAR OF

TI.IE TESTER. PULL THE TUBE OUT A FEId CENTIT,IETERS AND DISCONNECT

THE DISCHARGE PORT.

L
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D)

sGA-9000

PIIOIS

SECIION 06

PAGE OTI

STEP 16: CONNECT THE TUBE T0 THE NYLON FITTING 0N THE 02 I'I0UNTING

ASSY (TTEN 2) II.IO SEcURE THE 02 I,IOUNTING ASSY TO THE REAR OF

THE TESTER USING THE SCREWS SUPPLIED.

STEP 17: MOUNT THE % TRANSDUCER ELEI'IENT 0N THE i'10UNTING ASSY AND

CONNECT THE % I.,IRING HARNESS.

STEP 18: REPLACE AND SECURE TESTER I'IAIN C0VER.

\.-

THE % OPTroN CoMPRTSES oF:

r) % IRAIISDUCER ELBENT.

II) AI{ALOG PROCESSII'S C]RCUITRY.

Itr) A T0 D C0i'MERSIO! At\D DISPLAY.

I) % TPTAISfl.IB ELSBIIr

DESCRIPTION:

THE % TRANSDUCER ELEI'IENT rS THE GALVANTC TYPE, AND CoNSTSTS 0F A GoLD

CATHODE AND LEAD ANODE CONTAINED IN A SEALED POLYETHYLENE CYLINDER

FILLED I/ITH A LIOUID ELECTROLYTE. THIS SENSOR IS DESIGNED TO BE

INSENSITIVE TO POSITION. THE SENSOR LIFE SHOULD EXCEED ONE YEAR IN A

t+5{0U oxyGEN ENvrRoNI'1ENT. THE SENSoR rs DrsposABLE AND sHouLD BE

REPLACED I\,HEN ITS L]FE HAS EXPIRED.

PRINCIPLE 0F OPERATION!

I.JHEN OXYOEN DIFFUSES THROUGH THE },IEI.IBRANE IN THE SENSOR IT SETS UP A

CHTI.IICIL REACTION BETI^JEIN THE ELTCTRODES A['IO THE ELECTROLYTE. THIS

CAUSES A CURREI{T TO BE GENERATED.

Archived and scanned by Aapje.info
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L

*uF

THE CURRENT IS PROPORTIONAL TO THE AHOUNT OF OXYGEN IN THE SAMPLE, AND IS

INTERNALLY TEMPERATURE COHPENSATED. THE SENSOR IS SITUATED AT THE END OF

THE pNEUHATTc FLow 0F THE TESTER (rlo 1).

rre 1

GAS SAMPLE TO ANA.PROC.BO. JI"L

-tr>

MEMBRAME

sGA-9000

PIIO\IS

SECIIOI\I 06

PAGE 05

OUTLET

r

L-

--.+'
L

MOUNTINGASSY

pre 2

1270 lL

100rL

137(l

ourPur 5 - L7 MV Q Z${, %..

THE 0UTPUT 0F THE 02 SENSoR rS CoNNECTED T0 rr+r+ prus L * 2 0N THE

ANAL06 PR0CESSTNG BD VrA THE % I'TRING HARNESS.

02SENSoR

Imsm'dilt

-J

L

,l
,1
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OPTIONS

SECIION 06

PAGE 06

II) lrllAlffi PRffiSSII\Gr

THE ANALoG PRoCESSING CIRCUITRY FoR THE 02 0PT10N rS CoNTAINED 0N THE

ANALOG PROCESSING BD. THIS CIRCUITRY AMPLIFIES THE 02 SENSOR SIGNAL AND

ALLOI.IS FOR A ZERO AND GAIN (SPAN) SET CONTROLS:

THE % SENSoR SIGNAL ENTERS THE.PR0CESSING BD AT Jlltl PINS 1 * 2lr'rO
.IS 

DC COUPLED TO ONE HALF OF A DUAL OP-AI'IP. THE SIGNAL IS A},IPLIFIED AND

FED TO THE SECOND HALF OF THE OP-AI'IP VIA A VARIABLE RESISTOR R1{. TITTS

POTENTIOI'1ETER ALLOI.JS'FOR THE OVERAL GAIN SETTING OF THE CIRCUIT. THE

SECOND HALF OF THE OP.AI.IP FURTHER AI.IPLIFIES THE SIONAL AND ALLOI,JS THE

OUTPUT AT TP16 TO BE OFFSET. THIS OFFSET ACTS AS A ZERO I.JHEN NO OXYGEN

IS PRESENT. THE PROCESSED OXYGEN SIGNAL IS OUTPUTTED TO THE DIGITAL

PROCESSING BD AT d23-9.

u15 GAINISPAN
R14

u15
2 TP16

JtL J23-9
1 --+

R13
ZERO

III) A T0 D Slfi,ffiSlff,l IJO DISPLAY:

THE PROCESSED ANALOG SIGNAL ENTERS THE DIGITAL PROCESSING BD AT T2q-9.

THE SIGNAL IS TI{EN },IULTIPLEXED INTO THI A TO D CONVERTTR IJITH THE REST OF

THE TESTERS ANALOG SIGNALS TO BE IiIEASURED. (SET SECTION I+ AND 5 TOR

FURTHER DESCRIPTIONS OF PROCESSING AND DISPLAY. }

L

L ox25 x$
TO
,45

o
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A) I(II'CCNTRITS:

ITEI,I

1. HARNESS PARALLEL OUTPUT (cgNTnoNTcs)

2. HARNESS SERIAL OUTPUT (ns 2?c)

3. covER PLATE ron I/0 oprroN

q. scRgws tt

5. TrE r.JRAPs

5. TRISTATE OcTAL LATcH (sI.I7Tus373H)

7. ns 232c DRTvER (tlcttlS8p)

8. rNsrALLATroN rNsrRUcrroNS

sGA-9000

OPTIO{S

SECIION 06

PAGE 08

I

2. PRINIER KTT IS. 9TM-061

fft{TEI[IS:

GENERAL

A) K]T M{IENIS

B ) INSTALLAII0{ ilSTRrcTTof{S

C) BAI.,D RATE STrTIhG

D) PRINIER TYPE

E) FI.'{CTIS{AL BLOCK DIAMA},I

GB{ERAL

TO INCREASE THE FLEXIBILITY OF TUT sen-9OOO BY }IAKING A HARD coPY REcORD OF

MEASURE}.1ENTS, A KIT I{AS BEEN I,IADE AVAILABLE TO ALLOI.J THE CONNECTION OF

ETTHER A pARALLEI- (cEmnorurcs) oR sERTAL (ns 232c) rypE pRTNTER.

PART NU}IBER

g2w.+75

9lCrF76

2511-019

ser 3101-ltt4

nEr 9S0709

L
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SGA.gOM

PTIOIS

SECTION 06

PAGE 09

L

B) IITBTALIATISI IISTRUCTI$S:

STEP 3,

STEP 4:

REI'IOVE I4AIN COVER.

REMOVE I/O SLNNTING PLATE LOcATED BELOI.J THE LEFT SIDE OF THE

FILTER BOt.lL ASSY.

RE},IOVE DIGITAL PROCESSING BD.

FIT THE SOCKETS TO THE REAR OF THE TESTER RUNNING THE I.JIRES

UNDER ANALOG PROCESSING BD PARTITION.

CONNECT THE PLUGS p28 INo p27 Io THEIR CORRESPONDING SOcKETS

ON THE DIGITAL PROCESSING BD.

cHEcK IF I.c. SOcKETS u15 nruo u9 ARE EI'IPTY:

STEP 5:

STEP 6:

IF E}IPTY:

FIT THE SN 7TSY3U Tru U9

AND FIT THE MC 1I.l88P IN U15.

NOTE: CHECK THE I.C.'S ARE INSTALLED SO THAT THE DETENT

CONFOR},IS TO THE PROCESSING BD SILK SCREEN.

IF FULL:

DISCARD THE SUPPLTED I.C. IS.

STEP 7: REPLACE THE DIGITAL PROCESSING BD.

STEP 1r

STEP 2:

Archived and scanned by Aapje.info
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sGA-9000

OPIICilIS

SECIION 06

PAGE 10

C) BAID RATE SEITIITG:

THE TESTERS BAUD RATE I.IUST BE SET TO I,IATCH THE BAUD RATE OF THE PRINTER

IT IS TO BE USED wITH. THIs IS DONE VIA THE DIP SI"JITcIIES u2 ON THE

DIGITAL PROCESSING BD.

THE FOLLOWING BAUD RATES ARE AVAILABLE:

110

150

3m

600

12m

2q00

q800

9600

FOR BAUD RATE SETTING SEE SEcTION 1.1 SET UP.

ON COI,IPLETION OF BAUD RATE SETTING REPLACE IESTER COVER. THE BAUD RATE

MAY BE oBSERVED rN THE c02 tJrNDou DURTNG TESTER srATus cuEcr (srr

OPERATING FLOW DIAGRAI.!, INTROOUCTIOI.I) .

D) PRINIER TYFE:

ALL PRINTERS FITTED I.IITH SERIAL OR PARALLEL PORTS HAY BE USED IJITH THE

sGA-9000. IT sHouLD BE NorED Hor.JEvER THAT N0 pRTNTER cABLE rs suppLrED

I.JITI{ THE OPTION KIT AND THIS I.IUST BE PURCI{ASID SEPARATELY.

L
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E) Fl.JtfTIOl{AL BLOCK DTAGRII4:

REAR PANEL

SERIAL

PARRALLEL

L

I 3. RBCITE CONIROL

THIS OPTION IS TO BE RELEASED AT A LATER DATE.

sGA-9000

OPIISIS

STCIION 06

PAGE 11

L

L
U
15

U
9

DIGITAL PROCESSIT IG BD.

U2

BAIJD RATE
SETTiM3
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\_ 5. 0Tl TBP

CSITENTS:

GETIERAL

A) IOT CO{IENTS

B ) I}ISTALLATIN INSTRTTIOIS

C)

IGT l'0. 7W931122

I.IOTE: THESE OPTIONS ARE NOT AVAILABLE SEPARATELY.

scA-9000

PTIONS

SECTION 06

PAGE 12

L

D) FUI\ITJO{AL BLOCK DIA6RA}4

E) CALERAIJCI{ PROCEU.JRES

GE'IERAL

THE RPI'I/OTI TENP OPTION ALLOWS THE OPERATOR TO I,IEASURE THE EXHAUST GASSES

OF A CAR UNDER KNOI"JN ENGINE CONDITIONS. THIS ENABLES HII'I TO TEST CARS I'IORE

ACCURATELY AGAINST I'IANUFACTURES SPECIFICATIONS AND DIAGNOSE POSSIBLE ENGINE

PROBLEMS.

A) Kfi CCNTEIIXS

ITEII

1.

2.

3.

q.

(

b.

7.

npt't/ort rEf'lp PcB

npU/orI TEI.IP cONNEcTOR PLATE ASSY

IIIIRING HARNESS W ltt

r.JrRrNG ulnruEss tt 22

STAND OFFS

LIGHT BARS (ITuNp 2585)

SEVEN SEGIIENT DISPLAYS (*o 39OOr)

PART IIUI,IBER

7001t9310-21

7Cfp/Eg3LL2L

7076tr'3fi+7

7476F,310-76

ssr 2801459

sen tt812{10

sen t*812413

tl. RPil
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PT]O{S

SECTION 06

PAGE 13

L

ITEI.I

8.

o

10.

11.

L2.

13.

tt+.

TRISTATE ocTAL LATcH (7TS373II)

LATCH SOURcE DRIVER (UCru TI815A)

8 wroE DARLTNGToN DRTvER (uln 28031)

RED TRIGGER LEAD

RED TRIGGER CLAI'IP

OIL TEMP PROBE

INSTALLATION INSTRUCTIONS

PART NUI.IBER

sel 3101-lt+tt

sor 3101-il+9

ssr 3101-155

60CI{{62{00

0507-0006ff

600t{E90st{

ffiE930s{t

L

B) IITBTALLATISI IIETRICTISB:

STEP 1: REt.loVE l'lAIN C0VER.

SIEP 2: REI1OVE NPU/OTI TEI.IP BLANKING PLATE LOCATED BELOI.J THE RIGHT

SIDE OF THE FILTER BOIJL ASSY.

STEP 3: t-,tOUNT THE RPI-I/OTI TENP CONNECTOR PLATE ISSY (TEN 2) Tru PLACE

OF THE REMOVED BLANKINC PLATE, ENSURE THAT IT I'IAKES A 6OOD

CHASSIS GROUND CONTACT HITH THE TESTER.

STEP Tt: RUN THE CABLES II 30 II'IO U 31 THNOUGH THE OPENING PROVIDED INIO

THE CENTRAL PCB PARTITION OF THE TESTER.

S]EP 5: I.IOUNT THE Tt.lO STAND OFF'S (TTEU 5) TN THE HOLES PROVIDED

ADJACENT TO THE REAR OF THE ANALOG PROCESSING BD.

STEP 6: CONNECT P 63 II'IO P 6I+ rnOM THE CONNECTOR PLATE ASSET,IBLY TO

r 63 lr'ro r $t nespEcrrvELy 0N THE npm/otl TEr,rp pcB (rEr 1).

STEP 7r L0CATE Tl{E B0TT0i1 0F THE PCB IN THE RAIL PROVIDED AillD SNAP THE

ToP oNro rHE srAND oFF's.

STEP 8r REI{OVE THE TESTER FR0NT PANEL.

L
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OPIJSIS

SECIION 06

PAGE 1'{

L

STEP 9: CONNECT THE P 37 EruO OF WIRING HARNESS W 22 rc r 37 Ou rur

nptl/orl rEMP PcB.

STEP 10: RUN t"l 2. ACruCTN THE DIGITAL AND ANALOG PROCESSING BoARDS,

CONNEcT THE P 30 EI'Io To T 30 LOcATED ON THE FRONT EDGE OF THE

DIGITAL PROCESSING BD.

STEP 11: CONNECT THE P 53 rNO OF I.JIRING HARNESS w 1{ ro r 53 oru rHE

Rptl/ott rEilP PcB.

STEP 12: RUN I.J 1TI EET!TEN THE DIGITAL AND ANALOc PROcESsING BDS. AND

AND ROUND TO THE LINEAR POI.JER SUPPLY, CO.NNEcT THE P 52 Eruo To

r ? loclrED oN THE Top Rr6HT HAND srDE 0F THE LTNEAR suppLy.

STEP 13: REMOVE THE DISPLAY BD FRol'l THE FRONT PANEL.

STEP 1'{: INSTALL THE LIGHT BARS ITEI-I 6 TI'TO SOCKETS u 10, u 11, u 13

AND u lt+ oT THE DISPLAY BD.

-STEP 15: INSTALL THE SEVEN SEGI'IENT DISPLAYS NCNT INTO SOCKETS DISP.

5, 6, 7,8, 13, 1t{, t5 ltto 16 oru THE DrspLAy BD.

STEP 16: ATTACH THE OIL TEi'1P AND RPtt SCREENED SYI,|BOLS T0 THE

APPROPRIATE I.IINDOI.JS OF THE FRONT PANEL.

STEP t7r ilOUNT THE DISPLAY BD BACK 0N THE FRONT PANEL.

STEP 18I CilECK AND IF NECESSARY INSTALL THE FOLLOI,JING IC'S IN THEIR

RESPECTIVE SOCKETS ON THE REAR OF THE DISPLAY BD.

ITEl.t LoCATI0N

9 LATcH SOURcE DRIVER u 2C * u 2t{

10 SwroeDARLrNGToNDRrvER u9"u12
8 TRr-srATEocrAlLATcH u1*utl

['10[E: cHEcK ALL rc's ARE TNSTALLED s0 THAT THE DETENT comFoRus tttrrH THE

DISPLAY BD SILK SCREENING.
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OPIIOIS

SECIION 06

PAGE 15

STEP 19: REMOUNT THE FRotlT PANEL ASSY.

STEP 20r RE-FIT MAIN COVER.

C) RJIrfIIOtrlAL DESCIPTIS,I:

I. RPI'I

RPI.I IS DERIVED FROT,I THE RED TRIGGER PICK.UP THAT IS CONNECTED TO A

CYLINDER SPARK PLUG LEAD OF THE ENGINE UNDER TEST.

THE TIGGER PICK-UP IS CONNECTED TO THE REAR OF THE TESTER AT J 68, WHERE

IT IS SECURELY EARTHED AND SUPPRESSED AGAINST UNWANTED ENGINE

INTERFERENCE. THE TRIGGER SIGNAL IS FED TO THE NPN/OTI TEI'IP BD IT I6T{,

IT IS THEN RUNG UP IN A TUNED CIRCUIT, I.JHICH IS I'IATCHED TO THE INDUCTANCE

OF THE TRIGGER CLAMP. THE OUTPUT OF THE TUNED CIRCUIT IS FED TO A

COMPARATOR, I.IHERE ONLY SIGNALS GREATER THAN 190 Nv GENERATE AN OUTPUT,

THIS ENSURES THAT PICK-UP FROM OTHER CYLINDERS, DO NOT GENERATE SPURIOUS

PULSES. THE OUTPUT OF THE COI,IPARATOR IS THEN FILTERED TO REI-IOVE HIGH

FREOUENCY OSCILLATIONS. THE FALLING EDGE OF THE FILTERED PULSE IS USED

TO TRIGGER THE FIRST OF TI"JO I'IONOSTABLES. THE SECOND I'IONOSTABLE IS

TRIGCERED FROI.I THE RISING EDGE OF THE FIRST, THIS ENSURES THAT THE

SECOND I.IONO CANNOT BE RE-TRIGGIRED BEFORE IHE FIRST I.IONO RESETS. THIS

SET UP FURTHER PROHIBITS THE POSSIBILITY OF PRODUCING SPURIOUS PULSES.

THE O II.IO 6 OUTPUTS OF THE SECOND T.1ONO ARE THEN BUFFERED. THE POsITIvE

OR NEGATIVE PULSE OUTPUT I,IAY THEN BE SELECTED BY t.I 1 TON OUTPUT AT

I 37-3.

L

I

I
I
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l,l0TE: w 1 posrrroN B-B (rurelrrvE pULSE).

THE NEGATIVE PULSES AT J 57 AAE. FED To THE DIGITAL PRoCESSING BD AT

I 3O-3 IIHERE THEY PRESENT AN INTERUPT ON THE cPU BUS. THIS INTERUPT

INFORI,IS THE CPU THAT RPI'I DATA IS AVAILABLE FOR READING AT DATA BUFFER U6.

THE DIGITAL PROC BD THEN DISPLAYS THIS INFORI'IATION AT THE APPROPRIATE

SLOT IN THE NORI-IAL I.IANNER (SEE SECTTOruS { IruO 5). THE CPU I.JILL

AUTOI.IATICALLY COI,IPENSATE rON 2 OR II CVCI.E ENGINES ACCORDINo TO THE

POSITION OF THE 2/4 cvcl.E FRONT PANEL SwITcH.

I[. OIL TBP

OIL TEI.IPERATURE IS OBTAINED USING A THERMISTOR SITUATED IN THE END OF THE

OIL TEI''P PROBE. THE TEI'IP PROBE IS CONNECTED TO THE REAR OF THE TESTER AT

I 67, WHERE IT IS SECURELY EARTHED AND SUPPRESSED AGAINST UI,II.IANTED ENGINE

INTERFERENCE.

rUg RPIT/OIL TEMP BD RECEIVES THE THERI.IISTOR INFORI,IATION AT T 63-2, THE

CIRCUITRY ON THE PCB CONVERTS THE RESISTANCI INTO A CORRESPONDING DC

VOLTAGE. THIS VOLTAGE MAY BE CALIBRATEo gY n16. THE REsULTING ANALOo

VOLTAGE IS OUTPUTTED AT I ?2 TO THE DIGITAL PROCESSING gO T 3O-2. THE

DIGfiAL PROCESSING BD HANDLES THE SIGNAL AS ONE OF ITS AI{ALOG TruPUTS (SEE

sEcrroru t).

L
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L

E. CALtsRATICII PROCU.NES

RPll: THE RPt't cANNoT BE CALIBRATED.

OIL TBPI

il'1I,IERSE THE END OF THE OIL TEI,IP PROBE IN BOILING WATER. ADJUST R T6 UNTIL

THE TESTER READS 1OO" C.

IF BOILING bJATER IS NOT AVAILABLE ADJUST N T6 UruTTL THE TE}'IPERATURE

DISPLAYED I.IATCHES THE AT,IBIENI TEMPERATURE IN WHICH THE PROBE IS SITUATED.

L

L

L
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L

INIRCU.CTIO'|

THIS TROUBLESHOOTING GUIDE HAS BEEN DESIGNED TO ASSIST THE SERVICE ENGINEER IN

LOCATING AND REPAIRING FAULTS THAT OCCUR IN THE FIELD. IT IS THEREFORE ASSUI{ED
$n

THAT THE TESTER HAS FUNCTIONED CORRECTLY PRIOR TO THE FAULT APPEARING.

II"PCRTAI{I: BEF0RE F0LLOI"JING THIS GUIDE IT i'IUST FIRST BE ASCERTAINED AS T0

I.JHETHER THE POI"IER SUPPLIES ARE FUNCTIONING CORRECTLY. TO CHECK AND

. IF NECESSARY REPAIR THESE SUPPLIES SEE SECTIOI.I 2 POWTR SUPPLY AND

DISTRIBUTION.

FOR SII'4PLIC]TY THE TROUBLESHOOTING GUIDE HAS BEEN SUB.DIVIDED INTO HAIN FAULT

syt{prot,ls, As ILLUSTRATED otrt ploE P. FoR EAcH syt{protf rHERE rs A FLoIJ DTAcRAH

THAT SUGGESTS A COURSE OF ACTION. THAT COMBINED t.lITH THE INFORi.IATION FOUND IN

THE SEcTIoru(s) COvERING THAT AREA, I.JILL ENABLE THE SERVICE ENGINEER TO I'1AKE

THE REPAIR. IT I4AY BE POSSIBLE I"IHEN HAVING I.IORE THAN ONE FAULT TO COI4BINE THE

II.IFORI'IATION GIVEN, THEREBY ELII'IINATING POSSIBLE CAUSES.

[OTE: THIS SECTION IS ONLY A GUIDE AND MUST BE USED IN CONJUCTION I"JITH THE

INFORI,IATION GIVEN IN THE REST OF THE I.IANUAL.

L
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SGA-gMO

IROLBLESHOOTII''G

GUIDE

SECT]CII 07

PAGE 2I{

BAD G00

L

L

L

DISPLAYS

FREEZE

DIGITAL PROCESS.
REPLACE

BOARD

REFIT/REPLACE
RIBBON CABLE

REPI.ACE
DISPLAY BOARD
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SGA-gCOO

IROISLESHOOIII.G

O"J]DE

SECT]OI{ 07

PAGE 25

L

L

L

L

BAD GOOD

PROGRAM

SEOUENCE
SUSPECT

L PROCESS.

REPI-ACE

BOAs9

ottlllpgpLacE
RIBBON CABI.E

REPI-ACE
DISPTAYBOARD

FRONT PANEL
REPLACE
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L

sGA-9000

MCUBLESHMTII\G

GUIDE

SECIIOJ 07

PAGE 26

MORE THAN 1 YEAR lYEAR

L

(-

SUSPECT
READINGS
02(OPTION)

AGE OF

02 SENSoR

CHMK

pgpt-AcE

02 SENSOR

1

CEDURE

MANUAL CALI.
BRATION NOT

POSSIBLE
PAGElO

REPL,ACE

DIG.PROC.BOARD

ANA.PROC.BOARD
REPLACE

SEE
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L

L

BAO

L

L

PRINTER
MALFUNCTION

( OPTION )

J27AND J28 ON THE

K

G. PROCESS.
BD

REPLr'CE/
REPAIR

CONNECTORS

ORWIRiNG

BAUD RATE OF PRINTER

RATE
MATCHES

SEE SECTION

1

RESET
BAUD RATE.
SEE SECTION

1

PRINTER CABLE

CHECK

TO TESI'ER

pgpl-ACE
DiG.PROC,BOARD

pgpl-acE/
REPAIR
CABLE

a

SGA-gMO

TROT,BLESHOOIINE

GJIDE

SECIJ0.I 07

PAGE ?7
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BAD

BAD

6000

GOOD

L

SGA- COO

IROISLESI.MTITG

G.J]DE

SECTIO'I 07

PAGE 28

SUSPECT
R PM /OI L TEMP

READINGS

SUSPECT
OlL TEMP
READINGS

SUSPECT
RPM

READINGS

SUSPECT
RPM &OILTEM

READINGS

SEE
PAGE 29

5EE
PAGE 30

5V AT J53 PINS 3*
5

+15V

FROM J37 TO
ONDIGITAL

HAR

PROC.BO

FROM J53TOJ
THE LINEAR

ING I.{AR

SUPPLY

REMIR/
REPLACE

WIRiN6

REPAIR/
REPLACE

RPM/OILTEMP
PEPffiE

BD.

5E,E.

LINEAR
POWER SUPPLY

sEgrIcN 2 DI6.PFOC.BOARD
REPLACE

L
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L

L

sGA-9000

TROI,BLESHOOTII\G

O.J]DE

SECTICIJ 07

PAGE 29

COOD

GOOD

SUSPECT
RPM

READINGS
(OIL TEMP CM}

2tt, c'{cLE
FRONT PANEL

SWNCH

SOME /ALL
CONTROLS

MALFUNCTION

SEE

P18

GOOD EARTH COI.INECTION
AT THE SOCKET

IRIGGER LEAD

PLATE

REPLACE
AS NECESSARY

REPAIR/

THEREAROFTHE RPM /
OILTEMP INPUT

SOCKETS

RPM/OILTEMP
REPL.ACE

REPLACE DIOOES

DIG.PROC.BOARD
REPLACE

L

L
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L

t

\

L

sGA-9000

IROUBLESHOOIITG

GUIDE

SECIJChI 07

PAGE 30

BAO

SUSPECT
OIL TEMP
READINGS

(RPMGOOO)

+M
kn100 e

OIL TEMP

REPLACE
RPM/OIL]EMP

BOARD

OIL TEMP PROBE
REPLACE

DIG.PROC.BOAFD
REPI-ACE
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SECTION 8

LARTS g ACCESSORIESL

t

,L

L
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SGA-gCOO

PARTS &

AC,CESSORIES

SECIICf{ 08

PA6E 01

IIEl-T

sGA-m s6IpE VIBI (Rrefi')

DESCR]PIfCf{
Arualce pnccrssiruG BoARo (3 els)
A.C. DISTRIBUTION BOARO

PRESSURE SI.JITCH
NON-RETURN YALVE
PUI,IP ASSY
SOLINOID SUB.ASSY'
SI.JITCHING POIdER SUPPLY

t'lArus s!,,rrcH (220 v)
LINTAR PCI.JER SUPPLY

PART MJ€ER
scAEUI€9
ser ?00-t+33
ser 5115-0C3
se e 2*L-197
ser P0C{80
sel ?ffir+81

92m455
5103-.0U
#AA ,.ralvrt I t3\/v4_.Jrr./ lvL

2
3
Ir
"1

Ifi
7
I

SGA

SGA

SCA

L

L

\

t

...-2

l
,1,

l

I

I

€

t

!
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SGA-gCOO

PARTS E

ACCESSOR]ES

SECTTCilI 08

PAGE @

I]EI.4

SGA-MM N6]DE \rIB^I (LEFI)

DESCRIPIICI\I

D16ITAL-PROCESSOR BOARD

DISPLAY SCARD

r'rArNS rRANSFoRr.len (runopr)

ETRI FAn (ccol:rc)

FRoNT PAIIIEL (rrruour p.c.B.)

6As BENcH (3 els)

PART ilI.}8ER

ser ?ffi{St
ser Pffi-q3o

ser *C0-t+50

ser 26Q{1?

ser 17P#5

sel PCC-t+tlt

1

I

3

lr

(

.-rl -
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I
3
lt-1

o
7
I
o

10
t1
t2
13

SGA-M

PARTS E

ACCESSffi]ES

SECIION 08

PAGE 03

IJRI--r

SGA-M BACK WB^J

CAL INLET
ALIITUDE THUI,IBI.JEEL

CONIlIECTOR, RT}IOTE CONTROL

FILTER ASSY, PRIT4ARY
FILTER ASSY, SECONDARY

EXHAUST 6A5 INLET
ASPIRATOR ASSY
OIL TE},IP SOCKET
RPT! SCCKET

STRIAL PRINTER PORT
PARALLEL PRINTER PORT
DETECTOR C[LL, O?
FLor,i+lgrER (t{or SHcu+r}

PART IIIJ€ER

ser 5103- ffiO

{115
{116

suu 7054S75
OPTION
Krr No. 7ffiS8311{2
OPTIOiI
Krr rlo' 9tco{61 

sur'r /sigsq
ser *S- 575

SUN

SUN

0301
0301

,FOtrc
EOUITL€}lCY

flcToa

11

F

rl

z
v2

r Lo,
to 

a

'.1
"l

f-e
I

F
\

I
t

, , rr-
ra.-.r

-'

V* a

a" jll

o,f
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PARTS E

ACCESSORIES

SECT]O! 08

PAGE OTI

riBl

FRCNI PNEL (DISPLAY) BOARD

DESCR]PITCf{

7 sEerEur DTSPLAY

LIGHT BAR

CONTROL PANEL LED

"STRYICT" DIP sI,jITCi{

L

2

3

t{

ser t*812-C13

ser t+812410

scA q8u-012

ser 5103Qt{

I

I

a

a

3

t,,
!-

ilt"a ht c-.t rt:1

r _t iiflieri
. aaglaot!

tt

.
+-
at
It

oo

o

aa
t

.-
o {

. o
t

a

]- o t

-- &5lc:

-

a

.:
?

li- 3 -, --.aaalaatt ? rarlrrm' .

t

a

. tL'

' r. .:tr.:G

:'0 .' t:
*
>a -*'i_

*: -rlt'-.,

le'...g
a a arata:la

tv, 

-

t
t
t
a

Q:.F;,

a

*--o
13.

SUN ELECTRIC EUFOPE 8,V.

!'
I

I

I

I
I
L
I

--

I

C

ri

ti

-d. tr' ::: '

;,,r_i:t:'1}'a!!atala

Archived and scanned by Aapje.info



--3un
SUN ELECTBIC EUROPE 8,V,

SGA-gCOO

PARTS E

ACCESSCRIES

SECIIChI 08

PAGE 05

I.R. GPS BNO-{ (DTTECTM SIDE)

!
J

d

(

t

SGA

sen PCO
ssr 3S-5/2
sel 92S-5t+3
sor 92C0-t.157
ser P00-159
sen lZffi*ti$

.\

I]E\,I.T
I
3
t{

5
6
7

pEscRiPIrQu
sAflPLE TUBr Assy ftw)
sArlPLE ruae lssy (Hc)
HEATER CONTROLLER 8D
SAHPLE TUBE Assy (co)
DETEcToR Assy (col)
DETEcToR lssy (xc)
DETrcroR Assy (co)

1

F.

tr*

t

,

g

,

i
1

I
1

a

,i, . ".:
i.l
-t
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PARTS C

ACCESSCIRIES

SECIION 08

PAGE 06

I.R. GAS BE}iIC}I (SO:RCE SlD€)

IIE{

souncE ASsY (xc)

souRcE AssY (cor)
1

souRCE lssy (co)

CHOPPER hJTIEEL I,IOTOR ASSY

C}iOPPER hJHEEL E HUB ASSY

a

PART TIJSER

seA *S-310s

ser ?00-318e

ser ffffi-310s

sen 92ffi-188

ssr 90CQ0

1

2

{

q

5

{ i_,i

_ T--:_

SUN ELECTRIC EUROPE 8,V.

I

( .-..-':.'&
t;

U

I

ru ('
i,t"

t,

I

tlt

t
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sGA-9000

PARTS E

ACCESSORIES

SECIICII 08

PAGE 07

SAWLE ruLTM ASSETUTS

L

t

L

rr.ru mrsil(
Ct0$ Ifftt 7
Lt2t3l ./

/
CE!

ftm flqEr3

&,il ET'IT
r.r.nlt

Srral r
sflru r UT1I ilT qI'

ffmu msT
030r.0t3:

fimr nsI
0t0r.0!u

"0" rr3 sEll.
oal7 0l9t

"r'ffi sut
0n7.01!t

+ "0" ilr sut
nTrr snul

afl.0!3t
oar7.0101

,1Ir Srfn
030r.frol

'rEt 
turrt

030r.0t2t tn 8r,
030r.0!ta

ffi 8IItn ltrrnu [l
030r.0t3! ffi rurn anrl rI

03Er.0t3t

II'm tilt
!ill.a3l nm tilr

ull.ltil

lI$ nil ltsl[t
{rr ilfll

xl'lutil r$',
7054-OO75 d-. ORAIN PLUG

0647-O138

rD

'.t:

Pril[r mfil rssfllt,

rT[I ilIll,

$c8mrrr fLIu rssflltt
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L

L

L

L

SGA.gMO

PARTS &

SECIIO! 08

PAGE 08

OTY REO. /1O UN[S- DESCRIPIIO[{ PART I\IU4BER

1

CHASSIS l.lELD ASSY

COVER

COVER, TOP IJINDOI.J

FRONT PANEL ASSY

sen 25ffi-243

ser 2509-2t+2

sel 2511{18

son 17@€6

1

1

1

1

1

2

2

1

t
1

2

I

2

q

CAS BENCI{

BENCH ASSY, Co-HC-C%

BENCH ASSY, CO.HC

BENCH ASSY. C0-Co2

CHOPPER WHEEL E HUB ASSY

CHOPPER I.IOTOR ASSY

SOURCE E HARNESS ASSY. CO.HC

SOURCE & HARNESS ASSY' C02

t0 ct,l GAS cEL AssY, co

10 ctt GAs cEL AssY ' Hc 
.

L th cll cAS cEL AssY, caz

DETECTOR CELL S HARNESS ASSY, CO

DETECTOR CELL g HARNESS ASSY' HC

DITECT0R CELL & HARNESS ASSY' C%

O-fiING

ser ?ffi{ttl
ser P00-tt90

ser 900-489

sor PC0Q0

sen ?ffi-188

sor S200-310s

sen 92ffi-318e

ser 9200{43

ssr 9200-5€

sea ?ffi-183

sor 9200{49

ser ?ffi-159

ser 92S-t+57

sen 7Cfl7#0
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SGA-gCOO

PARTS &

SECTTSJ 08

PAGE 09

L

L

L

L

OTY REO. /TO UN]TS DESCTlPTIOII PART IILI"IBER

2

2

2

2

2

2

1

tl

ROLL

O-RING

HEATER UNIT ASSY, 60 W

HEATER UNIT ASSY, 26 W

HEATER-THERHISTOR UNIT ASSY

THERursroR 30 roums

THERI4AL CUT.OUT ASSY

TAPE, ALUI,IINIUI,I FOIL, 3 M

SHOCK BUNPER. BENCH I{T6

ser 7ffi7{08

ser 9ffi-267

sor 9200-268

ser ?00-269

ser 53@{05

ser 92C0-281

sea 1605ff
sen 2801{57

2

2

1

5

1

1

1

?

1

2

1

t

I,{ISCELLAI{EOIJS ELEC]RICAL

LINE FILTER ASSY

POI.JER SIdITCH

LIGHT BAR

7 sEemEruT DISPLAY

TRANSFORI'IER ASSY, EUROPE

PUT,IP ASSY, THOI'IAS

RELAY (ron solEruoro)

DETECTOR CELL

ETRI FAN

%

PRESSURE SI^JITCH

BcD THUr,tBr"JHEiL (nlr:ruoE)

POI.JER CABLE, EUROPE

ser ?00l+56

sor 5103-@

ser t+812{10

sor tE12{13

sol 92(f-t+50

sol ?ffil+80

sen t+5CI+{08

suH 7S+9{Ce

scA 25m{12

ssr 5115{03

ssr 5103€0

son 92ffi{79
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SGA.gMO

PARTS E

ACCESSOR]ES

SECT]CIJ 08

PAGE 10

L

L

OTY RE8.1 DESCfr]PIION PART NI.I,1BER

1

1

1

1

1

1

1

1

t

1

1

1

5

FRoNT PANEL (orsPuv) golno

A.C. DISTRIBUTION BOARD

HEATER CONTROLLER BD

LINEAR POWER SUPPLY ASSY

SIJITCHING POIJER SUPPLY ASSY

DIGITAL-PROCESSOR BOARD ASSY

ANALOG PROCESSING BD ASSY CO-HC

ANALoG PRoCESSTNG BD ASSY Co-C%

ANALoG PRoCESSTNG BD ASSY C0-HC-C02

sNAP-rN cARD GUTDE, e 71fr

sNAP-rN cARD ourDE, E 900

sNAP-rN cARD GUTDE, E 300

STAND-OFF P.C. BOARD I'1TG

sen 92ffi-t+30

ser 92ffil+33

ser 900-572

ser ?00-{32

sen 9C0-t155

ser 9200-60t+

sel ?00-t+98

sen ?00-t+97

ser *00129

sor 2801{64

sor 2801{66

sor 2801{65

sen 2801{5-q

1

2

t
2

1

1

PTIEWAIIC PARTS

SOLENOID SUB ASSY

CHECK VALVE

FLOI.] I4ETER ASSY

AIR FILTER

FILTER ASSY, PRIT,IARY

FILTER ASSY, SECONDARY

sel ?00-t+81

sea ?821'197

ser S2C0-576

ser 1605{03

suu 0301{115

sun 0301{116

L

t
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L

L

L

L

SGA-gOCO

PARTS &

ACCESSOR]ES

SECTIO{ 08

PAGE 11

ATT REO. /TO UN[S- PART NII4BER

2

5

10

50

3

t
t

FILTER BOI,JL

FILTER O-RING

FILTER ELEI.IENT' NYLON

FILTER ELEI'1ENT' PAPER

ASPIRATOR

EXHAUST HOSE 9rrn,n".
EXHABST PROBE ne /.//

suN 0301t931

suN 0617-0199

suN 0301t€26

suN 0301{908

suN 705t{{75

SUN 3988{@
. suN 7009{511

DFSCR]PTION
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SECTION 9

SOFTt.lARE REVISIONS

L

L

L

t
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sGA-9000

SOFTIARE

REVISIOI'{S

SECIJOII 09

PAGE 01

GENERAL

THIS SERVTCE/NEPNTR NANUAL HAS BEEN h'RITTEN AROUND SOFT}IARE REVISION LEVEL:

3.5

I

THIS SECTION WILL CONTAIN ALL THE INFORI'IATION NECESSARY FOR THE SERVICE

ENcINEER TO MAINTAIN ANY TESTER I"JITH A LATER REVISION LEVEL (3.6.>).

TO CHECK THE SOFT',JARE REVISION LEVEL ENTER THE TESTER STATUS CHECK BY PRESSING

THE 1. BUTTON DURING THE tJARt'l UP PERIOD. THE REVISION LEVEL I.JILL BE

DISPLAYED IN THE 02 SLOT. IF THE 02 oPTIoN IS NoT FITTED THE SoFTWARE

REvrsroN LEVEL HAy BE READ oN THE BAcK or uL7 0N THE DrGrrAL-PRocEssoR BD.

SHOULD ANY TESTER BE FOUND TO CONTAIN AN EARLIER REVISION LEVEL THII'I 3.5

(<3.{) r HUST BE REPLACED I^JITH THE 3.5 REVISION.

3.5 NEVISION LEVEL IS AVAILABLE ON REOUEST FROT'I EURO SPARES AI{STERDAI''I.

\_

L
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SECTION 10

SERVICE BULLETINSL

t

L

L
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sGA-9000

SERVICE BULLTINS

SECTION 10

PAGE 01

THIS SECTION HAS BEEN RESERVED FOR THE FUTURE ISSUE OF SERVICE BULLETINS

RELATING To THE SGAffi.

BULLETIN
N0.

SUBJECT
DATE

ISSUED

a

L

t
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SUN ELECTRIC EUROPE B.V.

sGA-9000

SERVICE BULLT|II\S

SECIION 10

PAGE @

BULLETIN
N0.

SUBJECT
DATE

ISSUED
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TECHNICAL SERVI,CES
sttlr a€grEc ELtrE &V.

SERYTCE BU LLETIN l''fO..' zsb

t orE INSERT Tr.{s PrGE r.{ REUIED SSrEn Cr E { F€PAn t{ll

JULY

PAGE

1990

loFr

L

SLOI,I UPDATE OF SGA-9OOO DISPLAY AFTER INSTALLATION sGA-9000

OF LA}IBDA KIT BR SPECIAL PRINTER SOFT}JARE

Af ter the installation of the LAi'IBDA kit (7009E931O-27) and f ollouing the
Installatlon and Check-out procedure O592E93O6-26, the update of the dlsplay
takes place only every 3 seconds.
This problem xas also noticed xhen the special printer so{tware (ln order to
print ln the mlddle of the paper) uas lnstalled.

Thls problern ls caused by wrong dlp-sr,ritch settings of U-2 located on the
digttal processor board, used for the Baud Rate Selectlon.

The dip-sxltch settlng is not fixed by the factory.
To get an acceptable refresh rate of the display, the baud rate should be set
to at least IZOO Baud, but preferably as high as 960O Baud

Refer to the SGA-9OOO Servlce l'lanual sectlon I page 04, & section 4 page 08.

THE F0L[0IJIN6 B^uo Rlrts AR€ SELECTED By sETTrNc u? rs roltous:

BATD RATE [2 SETrIM

l10

150

3m

6m

12m

?s0
qem

m

sl

r

c

c

c

0

0

0

0

s2

L

c

0

0

c

c

0

0

s3

0

I
0

c

0

c

0

Sq

rr /u

H/u

ntu

n/u

H/u

Hlu

u/u

0 - oPEt{

C . CLoSED

II/U . M'T USED

T{E STUD NTTE SILECTEO flTY 8E }TIITOBED Ifl il€ TESTTR S'TTUS $ECX. (SEE

OPERATI}€ FLO[' OITGRXT IITREUCTIOT{ PTGE S{ . )

B.A, Heyning

..,..i.:.-ref .3 h. lubberr 9OO5

P. Tan

J: -- 

-

L
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I}ISTALLATIOU I}ISTRUCTIOHS RPU/OIL TE}IPERATURE KIT 7009E93I3.99

3.1

3.4

. J-b

3 CALIBRATION AND CHECK OUT PROCEDURE

5-Z

Connect the RPI'{ and TEI'IP I eads to the correspondi ng connectors on the
rear panel of the SGA-9000.

Inmerse the end of the ofl temperature probe in boiling water.

blait until the temperature reading on the front panel stabilizes and
adjust R26 on the RPM/0IL PCB for .l00 -C.

The RPM circuft does not require ca1ibration.

Reassemb'le the top cover to the chassis.

Connect the red trigger c'lamp to an engine or ignition simulator and
check for correct and stable readings at various engine speeds.

Perform the check out procedure -as described in section'1, page 11 to
15 of the service manual.

3.3

= = = This completes the calibration and check 6sl = = =

t
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STALLATIOil I}ISTRUCTIONS RPit/O IL TE},{PERATURE KIT 7OO9E93I3-99

2.11 I and pin 3 of J30

lo
2.12 Solder a .l00 nF caP acitor (item .l.17) between pin I and pin Zftof Ul6,

Solder a '100 nF capacitor (item l'.l7) across pin
located on the front edge of the digital board'

Relocate the digital board and snap the top onto the stand-off's-

Relocate the bottom of the rpm/oi'l temp-p.cb (item 1-l) in the rail
provfded and snap the top onto the stand-off's'

Run U?Z between the d'igital and analog boards. Connect the P30 end to
J30 located on the froni edge of the digita'l board. (discard P30/P54 if
present between J30 and the linear power supply)

Run ltll 4 between the di gi ta'l and anai og processi ng _boards lnd round to
the linear power supoiy-. Connect the P52 end to J52 located on the top
right hand iide of the linear pouer supply.

Remove the di sp1 ay board from the front panel .

Instal'l the (4) iight bars (item 1.5) into sockets ul0, ull, u13 and

Ul4 of the di sp'laY board.

install the (8) seven segment dfsp'lays (item .l.7) into the sockets for
display g, 5, 7,8, .l3, i4, l5 and l5 on the display board..-If necessa-
.y,'cui 2'wn. fiom 

-al'l 
pins to match height with the other dispiays.

Attach the oil temp and rpm screened symbols (itenrs l.l5 and l.l6) to
the appropriate windows on the back of the front pane1.

Relocate and fasten the display board on the front pane1.

2. 't3

2.14

2 -15

13 ' 2.16

-g

:

2.17

2.18

? -19

2.20

2.21

2.2? Install the following ic's in their respective sockets on the rear of
the d'ispl ay board where necessary

iTEH DESCRIPTION LOCATlON

1 .9 I atch source dri ver
l.l0 8 wide darl ington driver
1.8 tri-state octal latch

Check and correct the settings 0f the eight dip switch positions (U6)

on tn" dispiay board. Detafll are explained in section 0.I, paqe A7 of
the service minua'I. (U5 switches 1-3-5-6-7-8 are normally closed)

Reassemble the front panel assembly.

ilgTE: Care must be taken in reassembling the front pane'l to the chassis-: 
The e.rhaust line from the C0 cell to the exhaust port on the back

panel tuti be positioned above the transformer and in a'free"
ilosition- do nbt pinch the 'line betweem the transformer and the
di sp1 ay board-

U20 and U24
U9 and Ul 2
Ul and U4

2.?3

l.LJ

2-24

= = = This completes the installatioll = = =
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pagelof3 SGA-9000

INSTALLATION I}ISTRUCTIONS RPM/OIL TEilPERATURE XIT 7OO9E93]3-99

I KIT CONTENTS

DESCR IPTl ON

RPM/OIL TEMP PCB
RPM/OIL TEMP CONNECTOR PLATE ASSY

I'lI RING HARNESS l,Jl 4 ( P 52-P 53 )
!JIRING HARNESS tJ22 (P30-P37)
STAND.OFF (sGA 28OI-059)
LrGHT BAR (HLMP 268s)(Sea 4812-010)
SEYEN SEGMENT DISPLAYS (DLO 39OOF)(SGA 48I2.0I3)
TRISTATE OCTAL LATCH (7415373N)(SGA 3IOI.I44)
LATCH SOURCE DRiVER (UCNs8I5A)(sGA 3IOI-I49)
8 IJIDE DARLINGTON DRIYER(ULN 2803A)( SGA 3I OI.I55)
TRIGGER LEAO
RED TRiGGER CLAMP
OIL TEI'IP PROBE
INSTALLATION INSTRUCTIONS
STiCKER OIL TEMP
STICKER RPM

CAPACiTOR IOO NF

ITEI'I

.t
2
?

.4

.5

.7

.8

.9

.l0

.il

.12
12

.14

..l5

QTY PART NUMBER

'l

I
't

I
I
I
I
I
I
I
I
j
I
'l

I
I
I

L

't5

17

I 7001 E931 t -28
I 7009E931 3-98
1 7076E931 2-98
1 70768931 2-99
2 Afi6-0s10-003
4 7096541 I I
I 7096541 I 2
I U/IJ-/J/J
2 7A9652124
2 A773-A318
I 6004E931 0-38
I 7096E4055-81
I 6004E931 0-37
I 0692E9305-01
I 4600E9307-74
I 4o00E9307 -752 7096L] 080-1 3

I .19
1.?O

SCREI{ 4-40 UNC x 3/8"
INT. LOCK}JASHER

4

?

0404-0069
0400-0400-203

2.

,

2. 2

INSTALLATION INSTRUCTIOIIS

I Remove main cover.

Rernove and 
' di scard the rpm/oi 1 temp b1 anki ng p'l ate, 'located bel ow the

right side of the filter bowl asiy.

Mount the rpm/oi'l temp connector piate assy (item 1.2) in place of the
removed blanking p1ate. Note that the green/ye11ow ground lead is
located near the left side of the chass'is. Bolt the ground lead to the
fan -using the two'lockwashers (item 1.?A\ to ensure proper grounding.

Run the cables P53 and P54 through the opening provided into the
central pcb partition of the tester.

llount the tvro stand-off 's ( itern .l.5) in the ho'les provided adjacent to
the rear of the ana'log processing pcb.

Connect P63 and P64 from the connector plate assy to J63 and J54lJ65
respectively on the rpm/oi1 tenrg pcb ('iiem l.l )

Cdnnect the P53 end of-rirjng H14 to J53 on the rim/oi1 temp pcb.

Connect the P37 end gf riring trl22 to J37 on the rpm/of i temp pcb-

Remove thi'tester front panel.

\- ,7

2-4

2.6

?-1

2.8

2.9

2. 10

2

l'love the digital board part'iy uprrards.

I

t
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.AND P IN5 THE FOLLOhIINCI
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sGA-9000
NCIV.' l9Elg
PAGE 4 OF 4

J65 BEThIEEN PIN
LEVELS I+/-'V'

tt

:..:.i,t' .'

a THE
FBR

,.. ....,:]

CLOSE THE THE UNIT AND SET THE FUEL TYPE SWITCH IN

*tt. :+ii 1.. ?..r
'<.-lc-i-- :

THA READINGS AGREE WITH THE READINGS FOUND
BEFORE INSTALLATION,OF^.THE LAMBD KIT (RE. PA6E T dF 4)

'1.1:': - li.'

j.'j-1 . "ti.

epr av hIILL:READ (OVER FLOW)
ISPLAY hIILLj;READ I'OF" :'(OVER FLOT,')

THE CHEtrK-OUT PRSCEDURE

2 3 4

o 5.O 7r3

'll: 
.

!....,

TCHi;,,SHf

2r'5 -

..

,..-,

VBLTACE ON,]

..-i, ,i
.t'1.. --'

.. . /' - :'; '-.- r

L

'..i'::'il,i . ,

i::, .*+,_i.

3 CHECK
'j

,

..

Archived and scanned by Aapje.info



rr-,! 1..:

;igeR-eOOO

1

2

3

trotr

I
o
o

o
o
o
tr
ct

i':" ,' :" I '

'l:: j'

IBN

9El9
OF 4

: 
n"-.

a

TAKINB CARE NOT TOI

5

,J.

+15y

-r
t!

0

2R

.1.

',-;

R.
. ',]
',:"i.

a_
: ...

. "{'

)1,-

.:. r

,1

-t'

.,!

tr tro

tr
tr
o
tr

Archived and scanned by Aapje.info



'j-4. r'-.

:; i.
BGA-9000
NOV. lgag
PABE 2 OF 4

't.:,:' : ri:|r:r:-',;. t;i:

.1.'"/: : -*i,.:: ,:

REI'{OVE HAIN COVER

'2.2 REI.IOVE.THE FRONT PANEL,

REFIOVE THE DISPL

_. i:-.

1-

,;rd,:. \.n.n .s,

r, .- 1_ :,

;i,

digital cca

ch.,assy,

" .. "'-:"r
-ll' l *- -? . .t< , .-.r- .-. .-r iA .

,\ , :i. ,-- ..'

.:

\
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selffi

ploE I or 5
rulv 1985

RECOI,II'IENDED SPARE PARTS LIST
FoR THE see-ffi

ATTACHED' PLEASE FIND THE UPDATED RECOf-II{ENDED SPARE PARTS LIST FOR TH5

soaSCI.

DrscARD ALL PREvIous sel€ffi REcor'ttlENDED spARE pARTs Lrsrs FR0r.1 youR FrLE AND

\ INSERT TI{IS UPDATED LIST IN ITS PLACE.

I.JHEN ORDERING SGA€M PARTS, YOU I,IUST ALIJAYS INDICATE THE PART NUI.IBER IN FULL

DETAIL, FOR EXAtlpLEs

DESCRIPTION PART NO.

COVER ser 25€-292

ASPIRATOR suru 705tr{25L

P. TAI{

L
7

-l-l
=lan 

i

SUI! ELECTRIC €UHOPE 8.V.

Neth€rtandsa

Archived and scanned by Aapje.info



S

U

B

J
E

c
T

SERVICE INFORMATION: 59

RECSII.IENDED SPARE PARTS LIST
FOR THE SEI-ffi

sorff

AGE; 2 OF 5
rulv 1S5

orv/10 ururs

SUN ELESTBIC EUROPE B.V.

Amstsrcam o Thc Nernenanos' .-'-'.. -''"-.-.l'.'-::il .'-

>

DESCRIPTION

CHASSIS IJELD ASSY

COVER

COVER. TOP IJINDOT.J

FRONT PANEL ASSY

BENCH ASSY, CO-XC-CO2

BENCH ASSY. CO-HC

BENCH ASSY, CO.CO2

CrcPPER I.THEEL E HUB ASSY

CHOPPER }IOTOR ASSY

SOURCE E HARNESS ASSY' CO-HC

SOURCE E HARNESS ASSY, CO2

10 cr GAs CELL ASSY. CO

10 cn CELL ASSY, HC

1-1/'{ ClI GAS CELL ASSY,

DETECTOR CEI.L E HARI.IESS

OETECTOR CELL E HARf,IESS

DETECTOR CELL T HARiIESS

coZ

ASSY, C0

ISSY, HC

ASSY, CO2

ser 25ffi-*t3

ser 25@-2€

ssr 2511{8

sor 1702{26

sor 92ffi-$tl

sol ffil€O
ser 9200-tt89

ser 9200{20

ser 9200-188

sor 92C0-310 s

ser 920-318 g

ser 17ffi{t+3

ser 92S-5t+2

ser 9&-183

sor 92CIll€

sen W-159

sel 9200-tt57

sel ftClffi

1

1

I

1

1

1

2

2

1

1

1

2

2

2

5

-
=tafl :

0-R

PART iIUI'IBER
L

L

" " .1Archived and scanned by Aapje.info



SERVICE INFORMATION:

RECOIIT1ENDED SPARE PARTS LIST
FOR THE seIffi

{00

ploE 3 or 5
rury 1985

S

U

B

J
E

c
T

DESCRIPTION

r HEATER uNrr ASsy, 60,t\
HEATER UNIT AssY, 2a.,

HEATER-THERI.,IISTOR UN]T ASSY

THERnrsron 30< oHms

THERT,IAL CUT.OUT ASSY

TApE, ALuurNrurl roft-]t
SHOCK BUI.IPER, BENCH I.ITG

POI.JER SI.JITCH

LI6HI BAR
l.

/ SEGIIENR DISPLAY

LABEL, INTERNATIONAL SYI.IBOLS

\- FRONT PANEL BOARD ASSY

A.C. DISTRIBUTION BOARD

HTATER COI{IROL BOARD ISSY

LII'|EIR P0hlER SUPPLY ASSY

SI.JITCHING POICER SUPPLY ASSY

I.IICRO PROCESSOR BOARD ASSY

AfiIILOG PROCESSIIIG BOARD ASSY, CO-I{C

\Fl(

PART NUI'IBER orv/10 ururs

sen 920-267

sar 92ffi-268

ser 92ffi-269

ssr 5302{5

sor 92ffi-281

son 1605-ffi2

son 801-057

sen 5103{22

sea !812-010

sen t812-013

sor 70@-205

son S200-t+30

ser 9?ffi-{33

ssl 9Zm-572

ser 9ffi-t{32

sel 9?ffil+55

ser 9200-6Sr

ssl 9E$lffi

2

2

Z.

/.

2

1 noll
t{

2

1

(

I sxEEr

1

I

1

1

1

1

-

EAll ,0,,

C EUBOPE B.V.

1

-
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SERVICE INFORMATION: 59

RECOI,II'IE}IDED SPARE PARTS LIST
FoR THE sel-9ffi

sorS0

pleE t+ or 5
rulv 1S5

PART NUI.IBER orv/10 uurs

sor 9201197

sel Wl+29

sol 28O1Stt

son 2801S6

ser 2801S5

ser 2€01{59

sor 92CI-tt50

sel Wl180
ser 92ffil181

sor St#
sea ?f,2l-197

ssn 9200-t166

ser 5115#3

ser 9ffi{75

ser 1S5S3

ser 2602{12

sel 1tt01#l

ser ffi:f8

L DESCRIPTION

ANALOG PROCESSING BOARD ASSY, CO-CO2

ANALOG PROCESSINo BOARD ASSY, CO-IIC-CO2

sNAP-IN CARD GUIDE, 1.7fi

sNAP-rN cARD GUTDE, 89ffi

sNAP.IN CARD GUIDE, E3S

STAND-OF F , P. C. BOARD I'1TG

TRANSFORI1ER ASSY, EUROPE

PUI,IP ASSY, THOI.IAS

SOLTNOID SUB ASSY

RELAY

CHECK VALUE

LINE FILTER ASSY

PRESSURE SI.JITCH

FLOI.,I }IETER ASSY

AIR FILTER

EilTRI FAN

BUI.IPER, gt-lcx-3l

RIBEON CABLE, HARNESS

1

1

1

1

1

(

1

1

1

1

2

/,

?

1

2

1

q

1

-

3afl.:

SUN SLECTRIC EUROPE Av.
Arnstordam o The
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SEBVflOE NFORMATION: ss
ssr-9ffi0
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U

B

J
E

c
T

RECOI4I,IENDED SPARE PARTS LIST
FoR THE sol-9ffi

ploE 5 or 5
rulv 1985

PART NUI,IBER orv/10 uurs

ser 92ffi-579

ser 5103{20

sux 70t+9#+

suru 0301{115

suru 0301{115

suu 0301#31

sur.r 0617{199

suru 0301S26

suu 0301ffi8

sur.r 705tt{75

suu 3988{&2

Sun 70@{511

DESCRIPTION

POI.JER CABLE, EUROPE

BCD THUTIBT.JHEEL

DETEcToR cgtt, 02

FILTER ASSY. PRII'|ARY

FILTER ASSY, SECONDARY

FILTER BOI.JL

FILTER O.RING

FILTER ELEI{ENTT. NYLON

FILTER ELEI.IENT, PAPER

ASPIRATOR

EXHAUST HOSE

EXHAUST PROBE

l,lOTE:

1

1

3

1

1

2

(

10

50

3

1

1

LrltEN oRDEAfXG Sen-9ffi PARTS YoU I'IUST ALIIAYS INDICATE

THE PART I.IUI,IBERS IN FULL DETAIL' FOR EXAI{PLE:

covER: san 25@-}12 on lsplRAToRr suN 78{{75'

-

3an
SUN ELE THIC EUBOPE 8.V.

Amsterdam a Ths Norhorlands

I

,.t

^t
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0z Optlon Klt Assembly

a

Sequence of Asserob1Y

1.

)

3.

4.

5.

6.

7.

6.

9.

10.

1L.

'tt

13.

Di.scoaneet hose froo the bulthead flttLag (brass) aorrated, oE the
02 pLate" Diseard 02 plate & flttlag. tsaaect hoae to 02 lloimt1ag

LT
9r

,(aJ

l,APt.:

I

Remove the uain chassis cover by unfastening (10) 2803-795
#6-32 x 3/8" Lg. Slotted Eer l,Iasher Hd- Screrrs and (2) 9200578
tl6-32 x 3/8" Lg. Fillister Ed. Scress. DO NOT DISCARD.

Remove the Front Panel Asseobly off the uaia chassis, by
uafastening (3) 2803-L9L f8-32 x 3/8" Lg. sclerls and (3)
il8 Internal Tooti:.lock sashers.

After the Front Panel has beeu detached' renove the Front
Panel P.C. Board off the Froot Panel sub-p1ate.

IastaLl light bars (HL!{P-3900) orto the P.C. Board display
roaT Do. 2 (lJ7 & U8)

Insta11 the 7-segoent disPlays (EDSP-3900) ooto the ?.C- Board
dlsplay row no. 2 (DIS?. 9,10,11,12).

After sequence 4 & 5 have beea coapleted, attached the P.C. Board '.

back to the Front Paael sub-pIate .

On the rear of the P.C. Board, install the follorriag itens:
Tri-State Octal Lateh (74LS373N)-to- U1
Lateh Source Drlver (UG{4815A)'to U20
8 Wide Darliogtoa Drive (IIIJ{2803A) to U9

Take care to instaLl these cslrponeats so the detent oa the
package n:Cches the lndicated coapoaeat detent oo the silkscreea.

Install the Froat Panel Assernbly back to the aaln chassis rdth
respective hardware scrers aud sashers.

Detach the Analog Processiag Board Asseobly off 1ts P.C. Board
stand-offs.
Lift this board up and install the Dua]. 0p Aup (Lf353N) to U15.
Again, take eare to Eatch the package detent Eith P.C.Board
silkscreen.
Take the 02 l{ire Baraess sub-asseobly (9200477) aad conaect the
}{JA eounector to J44 of the Anclog Processlog Board. Take care
Eo correctly aate locki.ag oechaaisa.

After sequence 10 & 11 have bees corapleted, the Aoalog Processing
Bcard nust be lnstal1ed back to the i-C-Board stand-offs.

Oa the uaia chassj.s rear paael asseobly; reuove aad dlscalC the 02
plate by uafastening (Z) ,6-32 x L/4" Lg. sclelrs (2803-189),
Af..er the p3.ate has been detached, pu1l thi.s plate uatil the hose
i.s out 2" lnches frm the aala chassls rear paoeI.
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Sequence of Assenbly (cont.)

The 02 Uor:ntiag Assenbly is uoll ready to be lnstalIed lr'lth (2)
{16-32 x l-L/4tt Lg. screws (2t03-193).

Renove the existiag hole Plug, located above the 02 Hountlng B1ock.

Route the 02 lJire Earaess Asseably (92OA477) from the Analog
Processlng Board (J44) through this harress bushing (2809-032).

Iastall 02 Transducer Elenent (SUN #7049-0004) onto the 02
Mounring Block and P48 (part of. 9200477) nust connect to the
eIement,.

Install the naia cover back to rnain chassis and fasteu u"lth ProPer
hardsare.

15.

L7.

15

r.9

18.

L
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