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STANDART OPERASIONAL No. Kode Dokumen  :.......cccuuueee.

PROSEDUR (SOP)
Tanggal Terbit SUUUURR
SPEKTROFOTOMETER OPTIVA 3,8
No. Revisi e
1. TUJUAN
Supaya pengguna spektrofotom eter dapat menggunakan dengan benar dengan hasil yang
akurat

2. RUANGLINGKUP
Penggunaan spektrofotometer Optiva 3,8 digunakan oleh mahasi swa, laboran dan dosen
selama praktikum

3. REFERENSI
Buku Pedoman alat Optiva 3,8

4. DEFINISI
Alat yang digunakan dalam membantu memeriksa hasil sampel darah pada pembelgjaran
praktikum kimia klinik



5. URAIAN PROSEDUR

1. TekanENTER
Perform TEKAN ENTER

3. Pilih parameter yang dibutuhkan lalu tekan tombol atas — bawah, jika pada layar tidak
ada parameter yang diinginkan tekan tombol kanan

4. Tekan ENTER pada parameter yang diinginkan
Perintah : Tekan tombol PUSH Aspirave Water kemudian masukkan aquades lalu tekan
tombol Hijau

6. Perintah : Tes Blank maka akan ada pilihan NO/YES, Tekan Panah Kanan untuk YES
kemudian tekan ENTER

7. Perintah : Tekan tombol PUSH Aspirave Blank Kemudian masukkan Blanko dan
setelahnya tekan tombol hijau

8. Perintah: Tekan ENTER untuk melanjutkan
Perintah : Tes Standard maka akan ada pilihan NO/Y ES, Tekan panah kanan untuk YES
kemudian tekan ENTER

10. Perintah : Tekan PUSH Aspirave STD kemudian masukkan standard dan tekan tombol

hijau

11. Tekan Enter untuk melanjutkan dengan menekan ENTER

12. Perintah : Tekan PUSH Aspirave Sample kemudian masukkan sample yang akan
diperiksa

13. Catat / Print / Foto Untuk Hasl
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STANDART OPERASIONAL

PROSEDUR (SOP) No. Kode Dokumen :.................

Tanggal Terbit SUUUURR
SPEKTROFOTOMETER ERBA CHEM 7

No. Revisi e,

1. TUJUAN
Supaya pengguna spektrofotom eter dapat menggunakan dengan benar dengan hasil yang
akurat

2. RUANGLINGKUP
Penggunaan spektrofotometer Erba Chem 7 digunakan oleh mahasiswa, laboran dan dosen
selama praktikum

3. REFERENSI
Buku Pedoman alat spektrofotometer Erba Chem 7

4. DEFINIS
Alat yang digunakan dalam membantu memeriksa dan memabaca hasi| sampel serum
pada pembelagjaran praktikum kimiaklinik

ol
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URAIAN PROSEDUR
Tekan Parameter pemeriksaan yang diinginkan

Perintah : ASPIRAVE WATER kemudian masukkan Aquadest

Perintah : ASPIRATE REAGEN BL kemudian masukkan BLANKO
Perintah : SAVE NEW VALUES ? Y/N kemudian tekan YES

Perintah : ASPIRATE STANDARD KEMUDIAN Masukkan STANDARD
Perintah : SAVE NEW VALUES ? Y/N kemudian tekan YES

Perintah : ASPIRATE SAMPLE KEMUDIAN Masukkan SAMPLE

Tekan PRINT UNTUK HASIL kemudian di foto dn dicatat
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STANDAR OPERASIONAL No. Kode Dokumen  :...............
PROSEDUR (SOP)

Tanggal Terbit e

PENGGUNAAN MIKROSKOP
No. Revisi T

1. TUJUAN

Mikroskop digunakan untuk mengamati obyek benda yang sangat kecil dan tipis
(transparan) serta gerakan yang sangat halus dan tidak dapat dilihat dengan mata
telanjang

2. RUANG LINGKUP

Mahas swa / dosen yang menggunakan mikroskop

3. DEFINISI

Mikroskop adalah sebuah alat yang digunakan untuk melihat obyek yang sangat
kecil yang tidak dapat dilihat dengan mata telanjang

4. URAIAN PROSEDUR

1. Mempersiapkan Mikroskop
a. Membuka penutup mikroskop
b. Menyalakan mikroskop dengan menekan tombol di belakang mikroskop.
c. Mengatur intensitas cahaya
d. Menaikkan kondesor ke atas hingga maksmal, dengan cara memutar pengaturnya.
e. Iris- diafragma dibuka sel ebar — lebarnya.
f. Periksa kedudukan revolver dengan lensa obyektif yang dikehendaki, apakah telah
berada pada posis yang tepat.

2. Memasang Sediaan/Preparat dan M engamatinya lewat L ensa Okuler

a. letakkan preparat yang akan diperiksa dimea sediaan dan dijepit agar tidak jatuh.
b. Pertamakali, gunakan lensa obyektif yang lemah (10 x).

¢. Kemudian tubus diturunkan secara perlahan — lahan dengan cara memutar pengatur
kasar ke arah yang menjauhi badan kita.

d. Pada waktu pemutaran, awasi dari samping agar ujung lensa obyektif beradalebih
kurang setengah sentimeter di atas kaca preparat.

e. Lihat melalui lensa okuler sambil memutar pengatur kasar untuk menaikkan tubus
secara perlahan — lahan.

f. Dengan cara memutar pengatur kasar ke arah badan kita, dan mata melihat ke dalam
mikroskop maka akan terlihat gambar preparat / sediaan.

g. Setelah memperoleh gambar, maka perjelas dengan memutar — mutar pengatur halus.

3. Menggunakan Pembesar an yang lebih tinggi



a. Dengan mikroskop, dapat dilihat suatu gambar preparat secaraluas dengan lensa
obyektif 10 x.

b. Apabila ada suatu daerah dalam sediaan/preparat yang dipelgjari secaraterperinci,
lensa obyektif 10 x diganti lensa obyektif 45 x (dengancara memutar revolver).

¢. Dengan susunan lensaiini, akan didapatkan pembesaran dari 100 x (10 x 10) menjadi
450 x (45 x 10).

d. Bilaingin melihat struktur secaralebih terperinci lagi, atau oleh karena obyeknya
sangat kecil dan belum terlihat benar dengan pembesaran 450 x, maka dapat
dipergunakan lensa obyektif 100 x, dengan susunan lensaini, diperoleh pembesaran 1000
X (100 x 10).

e. Dalam mempergunakan lensa obyektif 100 x, terlebih dahulu dibubuhkan satu dua
tetes minyak imerd diatas preparat/sediaaan.

f. Ganti lensa obyektif dari 45 x menjadi 100 x.

g. Untuk memperjelas gambar, gunakan pengatur halus.

4. M engakhiri Penggunaan mikroskop

a. Matikan mikroskop dengan menekan tombol di belakang

b. Intensitas cahaya diturunkan sampai minimal

¢. Tubus diturunkan dan preparat diambil dan dikembalikan ke tempat
penyimpanan

d. Kondensor diturunkan hingga maksmal

e. Diafragma ditutup

f. Mga sediaan digerakkan ke arah tubus

g. Revolver diputar sehingga lensa obyektif 10 x berada dalam posis
vertikal (satu garis).

h. Mikroskop ditutup kembali dengan penutup mikroskop



SOP
LABORATORIUM PATOLOGI KLINIK

PRODI D3 ANALISKESEHATAN FAKULTASILMU KESEHATAN
UNIVERSI TASMUHAMADIYAH SURABAYA



STANDART OPERASIONAL No. Kode Dokumen -
PROSEDUR (SOP) : D
SPEKTROFOTOMETER Tanggal Terbit SUUUURR
HUMALY ZER 2000 No. Revisi .
1. TUJUAN
Supaya pengguna spektrofotometer dapat menggunakan dengan benar dengan hasil yang
akurat

2. RUANG LINGKUP
Penggunaan spektrofotometer Humalyzer 2000 digunakan oleh mahas swa, laboran dan
dosen selama praktikum

3. REFERENSI
Buku Pedoman alat spektrofotometer Humalyzer 2000

4. DEFINISI
Alat yang digunakan dalam membantu memeriksa dan memabaca hasi| sampd serum
pada pembelagjaran praktikum kimiaklinik
5. URAIAN PROSEDUR
1. Nyalakan spektofoto,eter dengan menekan tombol : ON
2. Kemudian setelah tampilan awal pada spektrofotmeter humalyzer 2000
keluar tunggu 15 menit sampai spektrofotometer sap dgunakan
3. Kemudian tekan tombol menu, pilih nomer menu yang akan diperiksa
4. Setelah itu ikuti perintah masukan blanko, masukan larutan blanko dengan
masukan ke selang penghisap dan tekan |lempengan bawahnya
5. Kemudian dilanjutkan perintah masukkan standart , masukkan larutan
Ssandart
6. Beriuktnya perintah masukkan sample, masukkan lautan sampel
7. Hads| pemeriksaan akan tercetak / terprint secara otomatis
8. Hadl dicatat.
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Introduction

The inftument is a pehel-purpose, bichromatic phaometer systena with 5:x availuble
waveiengrhs and 37°C incubation. Two sdditional wavelengths are optional, for & mal of eight
Eilters. & removable floweell provides exmemely rupid fluid samplicg winh low camrvover. A
Built-in vaguom pomp and an exemal avteclavable waste baitls with level sensing ane sunplied
standard. When the floweell is removed, 0e insirument accepes standard 12 mm tound tabes as
well gx 1 em siuare cuveties, The insirument aise contuing o incubazien block with 12 round
Lube stations. Both vhe incubadon Block and the read well are temperatuce eonolled 1o 5750,

Layout

Figure 1 shows the exierior of the instrument, Figure 2 shows the insida of the cover agsemly,
and Figute 3 shows the chassis layour. For clarity, some cabling arraogerneals ars npt shown,

The interface PCB roowcied woside 1he cover behind the from pane], coances w the main PCE by
a A6-zonductor rikbon cable and header. & 2-candoctor cable runniag from the main PCB 12 ke
interface PCB supplies separate power fur the mtemal poaeer, The pricter PCOB cornects o cthe
interface PCH via o 14-conductor ribbon cable erminared with [LMC 14-pin DIE plugs. The serial
peort conncctor (DB 2P comnects i the main PCE with a8 4-conducior canle, The parallel por:
(DB-255, IDC) conhects to the intsrface PCB via a 28-conduciar vibbon cable and headar.
Fumnally, a 4-conducior cable connects the readyfsample PCE w the ineducs FOD.

All AC mains (high valiage) circuitmy is enclosed behind ihe AC cover. Hawever, theee 18
AW warey feed 115VAC with ground w ke incubgtion bjock hester PCE. Note that the Block
ilgelf is tied direcrly to this pround.

WARNING

Hazardous line voltages are present behind the A cover and
beoeath the incubation block. Always discontiect Lhe external
AL power cable befare servicing the instroment.

Humnalyzer 200H Sewvige hEanuak
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Principles of Operation

Photometer

The light from a tungsten- halogen lamg is passed horizoazatly though the tube or Aoweesl and
the sample it conteins, The sealed box un the opposite sids of 1the tead weli conrains a rotaing
filier wheesl and phorodiode. The Mlier wheel concains eight inerfereree filers of various
wavelengihs, and 1% speed controlled 0 approximawly 3 eps under software conml. Ay each
filrer passes m front of the photodetector, an infraved oprical switch tipaers a saropling of the
peak voltage peoduced by the photodetactor, The voliage is then fed o0 a comparaeoar which
conppares (he sampled voltage to the aupur of an expoasnial capacitor decay circein. The pulse
at the curput of the comparator enablss & 16 bt counter 1n ac 8254 orogrammible pmer. The
phondedatesitor pitpnt is proportionid W the intensity of the aght, whereas the width of the positee
phase of the comparator curpur is proporiional o te absorbance. The resistance across (e log
cap {RC decay) deteninines ihe base of the lag {10 for absorbance) and is used o adjust e Lows

end absorbince calibrarion (gain). Anger potertiomeer is wied w adfast the aigh-end
abzorbance (offset).

Temperature control
The incudation block aad veed well are mainined al 37°C by mieans of thennisors {10k
{@25°C). These therniswes are moliplexed at 0.5 secon:d rete ingo e feedhack path of
oecillator Tl4A. The wuveloom ut TIAA 15 4 siwtooh of sppresimately 1.2 ¥Vpp arophicde
fenterad Al +2.5 V. Sehmibst tiggers U111 convelT (s 10 & SCLArs Wwiye For cement reversial cod to
drive the CLED inpurof U4, Tke mictopracessor haars e system o mainain the frequency er
this signal ar 2008 kHz, e 3770 581 poins.

Prwer resistors located on the botom of the incubation block are switched o 115WAC va g
oplo-wriac. A red LED located on the block PCB illuminaes when heat is on, A siomilar spsiem 14
eroaplesred for the read welf except that dover 10 applies T2VTHS (raw) across heater resistoes
located on the cell FCB.

“Flowcell and Yacuum Pump
An imegial DC vecuwm pury toainleing 2 Cpns b warnum on an externdl wasee botile, by
et of 4 salid-state vaguum sensor vitewit oo the pums conmel PCE A solenaidwperalsd
pinch valve 15 opened for 4 procise interval under microproccssoT conrol. b appiy this vaguum
1o the 1loweell. Sample (of air] is drawn through the fleweell and into the waste bottle. Seasor
wites bailt inta the bodrle cap are wsed io canjunction wilh & daleetos cizcuit ob the pomp contral
PLCB 1o indivete a Full condition o the waske botrle,

Display, Kevpad, and Thermal Printer
A 24 x 2 line character Liguid Crpstal Display (LOD) is ciaoned inside the cover. Twa 4 1 4
enambrang switch kaypads are sealed behind the irone purel overlay, The LOD connects o the
mterface PCB via 2 14-pin DIF ¢able. The tails of the kaypad swirch layers are [ead theouglh the
cower and arg Sonnecied w he inecfice PCE. The ponter assembly, consisung of a 20-vobimn

Edupulvezr BHEE Seevice honual
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thermal printer, the pyinter PCB, and metal suppors, is mounted 10 the rear dregs pacel and is
connecied o the Interface PCR viz a L4-pin DIF cable.

System Control
The insmument is based on the § it 283 microprocessor. The soliware is permunenty stored in a
27256 EPROM. A batterv-bauked non-velmile RAM (random access memory) chip (MEARTOE
LICOTporating 4 real-time clock is wied store dala sach s calibracion. cs: seteps, samples, and
ulsc mawntains the dare aed veme. A static RAM chip (0264) is gsed for wopardry sioage.
Almosr all digital FO is accomplished with an #2535 Programalile Peripheral luerlace. Tinoe
incervals and pulse widths are mcasured using the cooner channels of an B254 programmahls

1L,
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Troubleshooting

The instrurment incorporates solid-S13ic elevmonics in 4.very reliable field-proven desipgn, In this
sechon, sach subassembly or component groop (s discussad, possible problems and solutions are
aluthined.

Power Supply
The power supply consists of & mansformmer, twa diode bridges, and thres regulaters. Liog
valtage supplied 1o the mansfonmer is convered o 36 YV AC, comer eapped, which feeds dinde
bridge BRZ. The center tip is used as a reference for reguiators VR4 and VRS, which provide
+135 VDCand -13 VDC for analog circuiry. Anather ransformer ougput supplies 11¥ A o
diede bridge BR1, which provides +12VDC (raw, 11-12 VDO nominal) to the sysieow, and YRS
mcgulates this down [0 +5VDC for the logic and other low voltape control circuits.

A "dend"” insoument may be just n blown fuse. However, @ blown fuse may indicare 2 problem
on the wain PCB or transfonmer. Al the veltage select swikh setting must match the liac
volilge. If there is no voltage present an I8, check the fuse. To eaplace rhe fuss, disconnect the
power cable and open the ingrument. Remove the two 4 screws holding the AC cover 1w the
eedr panel and Jife the AC cover off wowards 1he fror of the inscrument. Locete the deoble clip
fuse holder imounsied on the inside of 1he rear panel. Locate e Bloswn fuse and remove it with a
Fuzz puller, or carctully pry it owa with a small screwdriver, Install a 0.6A 340 slow blow fusc,
Lse omly the reconumerwded fuse. o nou substilute other tating?  Replace the AC cover.

Ifwoliage is present o 36, check for inpur valtage on VR3, VR4, and YRS, If no voltzge is
present, the diode bridae BE1 or BRZ may heve faled.

Photometer

The phowmetar yssembly can b examined 25 several component sysiems:
[

* Read well assembly aod ced hest PCB
= Lampand hrackets

. Flustormeeer PCB

= Filter wheel and mator,

The read well assembly serves to hoid the whe or Aoweell cenered an the cell block, between a
fixed plate and a spring louded plase. Mechanical adjusiments are not required. The presence of a
Lubks or floweet] is detected by an opuy pair (showoonsisier iod TR LELD] moented at the ends of
the cell heat FCB. A stainless siee] plunger in the bamam center of the cell block farces mosmall
sprang plale into the lighe path between the opte pair.

The lamp is tungsten-halogen, rated at 6%, 10W, and is imended 10 be imainenarce fres for e
life of the insument, since the lamp is mned off automatically after 30 minuees of mstoaracnt
inzctiviyy. Mowever, under heavy wsage the lamg remmains on tor longer periods and may require
replacemnent us che outpur becomes low near the end of is service life. I gddition, a physical
shiwck ta the Inserumient may necessiate lamp replacement due 1o Glament breakage. The lamo
and Iens brackers simply hold the lamp and lens in alignment with the test of the assembly. The

Tlumalyyer AXH Service Maoual
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brackets provide adustnents in both horizontal and verticsl dimensions, so that the filamaenr can
be centered on the light path. The lamp must be replaced of oueput becotnes low or the lamp fals
complargly, To check for low [mmp output, run rest #8606, Press MENL, then rype Li6 and pross
ENTER. The instrument prints the dewscted voliape for each filter. The printoul shows the
wavelengih, position, and 1he veliage for sach flier. The voltages shookl be herween 2 and 10
volty. If all or most of the voltages ore Low, the lamp is 1he likely suspect As a [inal check,
measure the woltage at the lamp terminals. If e lamp yolage 15 moch lower than 4.3 YOG, 1he
repulator ciscuiry on the main PCB (D4 and YR1) may o che problem. Ocherarise, replace the
lamyp. Refer to the seciion '"Lamp Replace mem”.

The phormeter PCE eontains 2 pholodicde, & vary sensilve op amp cireut and photoiransis s,
Becauge the phowsdstestor end related circuitry is sohd-siaie, it should require no servize. Lo noc
altempt 1o modify the photometer PCE.

The filter wheel oms on a shoolder serew shaft and is cdriven Ly ahe filier wheel moor via o
aeoprene belt. The liler wheel fiself reguires nogdimsimens. The optical interference filers
contained in the wheel are of metal depositon type consrecion and are intended o be
maintenance free tor the life of e ihsoment. However, in o non-ideal &y icoument whare
CAtrome humidity of eroperaior are encounteced, optical chymetensies on ang or more {1liers
may be compronnized.  Bom west # 186 ox desecbed akowe. I7 only one or twe filter voltagas are
lowy, e Tilar{s) may be saspect. Befer pp twe service procedure “Filter Replacement™

Floweell
[f proper care 15 laken to clean the floweel] between uses, especially after highly proteinaceaas
liguids hiwe been sampled, the floweel] iself shovld require Bile o no malnienzocs.
The flowcell should be clezned regulazly as deseobed G "Cleaning the Flowcell”. 1F the
Aoweell mibing has become damaged ot the floweell .5 clogged, che tlowrel: can be cisassembled
for cleaning and pans replacement. Refer o the servics proceduess “Floweell Tubing
Erplzcement™ and “Floweell Disazsembly".

Ermatic realingy (excessive dither) may be a resalr of mapped aic in the flowcell. This cun b
vavsedl by impeoper inseillation of, or adluce of the Aoweell ubing or coupling tubes. See the
seciion "Floweet] Tubing Replacement™. Check the inserticn depth of 1he floweell tubes into che
couplitig wbas, Ensure thet 4 leak-free seal 15 made and that no webes arg kiaked or anched otf

Yalve
The valve uses a short length of slicone kg, TF the valve aperates e no sample is drawn up,
the pinch valve tubing may be blocked, To check for clogged valve mbing, unscrw Loe Toweell
vacuun ling feaim the Loer Niting. Press PRIRGE and listen for aspicaiion. [f you hear asplmiion,
the valve is operating, bot the floweel] is clogged, IF you co oo beir aspiration, the ¥alve wbing
1% clogged, Sez the secton “valve Tubing Heplazement™

1 Eurnatyn 2000k Service hlanuad



B Ra-. B

Yacuum Pump and Pump Control PCR

The vacuum pump and pusnp conlrel POB shoald require no maintenance, [ the vacuum pump
Tens continuously, you probably have a l=ak in e vacuco side, Check the waste botrle cap and
frutngs. Check that the wbing is firmly sealed on barbs and all fittings are tizh:. Tum the Sttngs
omly until finger-right. Taa not oves-tighten the plesric Luer Snings! I tac waste botile is located
at & higher or iewer Llevel than the insmument, sock as on a shelf, orif the instcument is used at
vary high akirudes, the vacuum mimpot may reqaite gdjusiment. See the section "Vacuwm
Adjustment”. It the vacuum pump is teking longer to aghicve full vacour runs much longsr
than usual, but otherwise works), the cxlaust Blter 45 likely clogged and should be replaced. Tn
the event that ehe exhaost filter gots wel dus w a waste boule zpill, it s ba 1eplaged, Seu the

s2ction "Exbanst Filter Rezalzcement”.

Temperature Control
e emperatore conreod $ystem is very sable sad ordicurily does eo require adjustrent or
iecalibration, In the even calibration must be verified or re-cstanlishee, relar W the seclion
"Temperarnrez Calibration™.
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Main PCB

L'nder normal civcumstances, thers are no adjustraents to be made to the main FCB. Circuir
failures are highly nuikely, but if they ocrur, it is retommended Lhat the repairs be performed by
factory authorized techmicians. There are ren @51 poins ok JB which provids access m a numaes
of vital signals, The instrument can be observed in aperation with an oscilloscops. Typical test
point wavefiorms are shown in Figure 4,
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Figure 4, Test point waveforms
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Internal Printer
The internal printer Is 2 20-coluron thermal rype device which prints ASCI characters using a
3 X 7 dot maris. ‘There are no adjusenents, However, a printes jam ¢an oceur if the ponier
prper tears and beromes lodged in the printer mechanism, thus prevendng the print head From
roaving freely. If the insoument displays “Ponter is jammed!”, o if the print head doss oot
requrn [0 the home position, check for obstructions in e print head path.,

| CAUTION

Do not apply any force to the white ceramic print head! Do
not scratch the platen or pry with sharp cbjects. This will
desrrov the printer!

Carelully remowe any paper o debris with & pair of tweezars. Turn off the power switch, walf 5
secords, then tum on the power swirch, Tae prick head should move wo the dght side aod then

TEIOm 1 hoene pagition ot he it

An alternare method of removing @ pacticalirly stubborn wad of piper i4 totoove the prict hegd
miarually. To do ihis, renove the rear dress panel. Look ar the front of the prunier mechanise.
Leware the small gear on 1he rght side whizk torns the gmoved sezel print head shatt, Tum the
Eeuar 5o that the priat hewd moves away from paper wad and the paper can be sasily racmaved.
Tum the power switch off 20d back on apain as deseribed jhove

HEE P
B e . i
- . P
1

Hone
PIOEILICN

TR Print head i3 jommed
i "/ apainst wad of paper

v
A
4

R

[l
=

X
h_.h_‘- --"l—.—"_‘ .--J"'_

F

*Tune this gear 1o

/
T'riot head shuft Print head
mowve prant lead

Figure 5. Clearing printer jams
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Keypad
The keypad is a sealed membrane swilch layer which is not rervicendle, You can test e keypad
by pressing ALK, then pressing all keys excem CLEAR and ENTER. Mowe thar esch key

canses the nstrurnent ry beep and dispiay o charavier. Fress CLEAR and che display clears.
Press ENTER o end the rest.

Dhsplay
The display is a 24 x 2 line super twisted remaric liquid crysial display modole with ntegral
controller, The display should be clearlv legible at all times, with no dark spots or siray dotls.
There are no adjustments,

Serial Port

By uging & speciad cable, a scrial printer ar computer with g serial patt may be connected, This (s
8 mile %-mn DB-siyle connector using R5-222 signals in a non-standand pinout, The gars fommar
15 2400} baud, & birs, 1 siop ki, ancd no pariry.

‘Ihe pincur for che serind por is:

| GND
2 TX
3 RX/DTER
49 NC

Conlact your distribotor o oieain a serial prnter cable.

Hunnalyas 2rEH Scovice ¥aual
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Error Messages

Ray I

Frror messages are displayed when the instrement facls 1o operote carrectly. Thay are untended o
help the operator locats the problem. If crror messages appeas frequarmly, a hardware problem is

wzyally indicmed.

The following crmer messages indicaie possible interface or companent prollems.

Lamp Failure

Lamp Ourput Low

Prinear Paper Jam

Printer Mot Ready

Whaste s Full * XX

Erapty Waste-Press Enter

Filter Yheel] B

Varuum Leak

The lamp docs not appear o Uluminated stall, Low voltages
were detewied for all filrer positions, See the scction "PRowm-
eter” under “lroobleshootng .

The lamp does nat appea 1o be Hllominated safficiznily, Low
voltages were gdetected For some flier positiens. This is passibly
duie to degraded filters, Sez the sectien "Pliotametse” under

"Trouule shooting",

‘The internal printer papar path is ohstucted. Clear the paper
path. I the paper path s clear, Check die 14-pin DIP calil=
connasting che panter PCE @ the inerface POB.

The external printer attached to the paralle] pore or serial port i
out oF paper or otherwiss anable 10 print, If chronic, this may
indicare an menrecHy wirsd exteraal cable.

The wastz maerial has reached the lsvel sensors. [F tha wasie
Bottle 18 mrmaty, check the sensor cabla, jack, and internal warng
[or shorts, O the pump conwol PCE, chegls 24, (02 and U3,
Check the cable frorm the pump control PCE o the moain PCB.

Sae "Waste s Full ™, abowve.

The instrarment canncn somectly detect pulses from the Filer
wheel. Clhieck the phoworierer LED bowrd and the phototransistors
Q12 and Q13 an the photomeater PEB. See tae s=ction "Fhotom-
gtee” ander "lrocblashooting”,

The self-check rmoulne wis unebic 0 achicve vackon: withio ke
prescribed ength of dime. Check for leaks oo e waste bole and
at all conpecrions.

Hu:'nu'l:.l.'.-::r DHI Seevice Marual
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The following etror messages indicale posaible faileee of the NV BRAM U3, or the address
decoding logic a US,LIT, and U116, U3 cac be checked Ly sabstimnon.

¥ Memory Ercogt* The checkzim Tailed when a stored s was cecallad. The st
was dieleed,

Falwer Labels T8 Clrd The swred flter labels wers corrupied or not found. See the
section “Restooe Filter Lepels”.

Water Yalucs Reset o The siored water 2bsorbances were cormupted e not found.

Do Temp Tese 2101 The stored temperaturs calibration values were cormcpes| or e

found. See the sectian "REeaore Calibeation”.

Dip ARS Test 212! The stored absorbance cabibracon values were comeared or not
fuurn, See the sevioe "Restore Calibrition”

Huwealyoor 2HHF Beevice blasioa
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Service Procedures

Opening the Instroment
Eefer to Figure 3., Instumeni [nterior. The cover is nin ped at the wesr panel, and can he rased to
allow access 1o the inzide of the insmument. Dizscannect the nower cshle, the tubing, and 1he
sersor lead from the rear paned, Move the instroment forward untl the fronr edge overbangs the
wurk surface, Lociie andd remove the cover serew from the underside of e front edge. Genty
lift the front of the cover upward, taking fare to clear the incubation block and photometer. Frop
the cover apen with a soitbie ohject,

Do nat forgg the oover backwards. Dmage to the cover of fttings ozy resull.

To reinstall the cover, reverse the procedure, Carefully Jower the cover unti] i sests onhe
chussis, taking care to clear the incubaton block and the Luer fiting. Replace 1he screw.

Humdlyiee 210 Seovice M awal
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Cleaning the Flowcell |
The fleweell should be cleancd when she msmument will nol be wsed for an extended peried, ..
cvernight, end of shift, and when ttonng the floweell, Propee cleaning will help o prevent
clogging of the floweell mbing and valve tohing. Cleaning (s exmemely impartant 1o abiniaing
accumps, epeatsble tesalts. If reagem, serum, or other profsimacess floid is allowed wo dry in
the flowczll, it 15 extremnely difficall e recove and i presence can affect gst resulrs,

To cledn the floweell:

(W]

Purae wich air for ar lease 5 seqoads,

Aspirate several ml of Aoweell cieaning soption, Allow the solution 12 remain in the
floweail for 3 rinuees.

Aspirae 15 ml of Wistilled warer then purgs with @51 for 5 seconds,

Aszpirare 01N sodiom hydeoxide (NaOH ) Alaw the galoion o zecain i che flowcell
fot 3 anules,

Furge with air fur i legst 3 seconds.

Aspirate (LN hydrochloric acid (HCD. Allow the solution 1o remain in the floweell for
3 1o nas.

Porga winh an leaat 13 el of devsnized water.

IF e [lowecell 15 1o be cemesved for storage,, perge wich air aniid o mooe Ao can be
seen flowing oo e wasie bocle. Glbeoaoge, leove e (ol Glled witl wrotsr,

Huoulyar 2000 Service Bl
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Flowcell Tubing Replacement

The floweel wdlizes 1.2 mn1 LI, Teflon whing for v sfople and exit tubes. Keplacerment
tubing 15 incladed with the wbing kit Follow this procedure w aeplace the lowcell wbing

1.
2
3

&.

-

Ermova the floweell. Unserew the Luer and Kt the floweell our of the read well.
Removs the cover screws and lift off the upper floweel] cover,

Reler wo Figare 3-A, Disconnest e coupling wbe from the sweel tole, then temove the
coeupling rude from the exit mube. I'oll the exit tobes oot through the belkhead. Remove
the: cell insent screws and poll the cell inzen and the smnple whbe out, Remove e
sunphe tube from the stecl obe.

Selewe the long or the chott sample tube, The short sample sube musc b nsed when the
sarmple velume 18 set 30 350 L o less, Carefully press fit she end of the sumple tube
with the red dot {swaged end} o the 2teel tube an the cell msect, and feed tha other end
npward through the cell body, Hinne grasp the mebing with a small picce of s400 grit
gmery papér. e not kink the tubing. Refzr v Figure 3-C for th2 proper omientazion. Do
WL rgverse e soenwtion o$ appooper samphine will resolt, Tnstid] e cell body al
ST,

Feged the exat tube in chroueh the rear of the BoweellPress & new coupling obe over
the end of thee exic tube. The exie wbe muosr be inszmed at least 7 mm 10 ensure o leak-
tres seal, Minimize the gap between the onds of the tubes as shown 1n Figors 5-B.

Press the coupling tube fexig tube) gver e cotrespending gieel fube

Flovrcell Adjusiment
The flowcell moust he wfjusied afrer ceplicing the Howeell subing, o any time e cail ingsim s
rexncreestl or the ad;ustmant set screw e disiurbed,

[
Z.

With the mgmmyment an, hit the Goweel]l out of the read well To nat ungartw Lhe .

Press MENU. Type 189 and press ENTER. The insuument will continuously repory
the detzrior voliage at 403 nm. Record this value for teference in the next step.

Sample ceionized warer. Visually coafirm thers 12 oo uir bubbles in the cell window.

Inzert the Foweell into the ceadl well undl i ks oo, Moe the velue displaved. [f
the displayed vaive is move than 50% greaer shan the value you mecorded i siep 2, oo
adjuarmant i5 neaded.

if the displayed valuc iz less than 50% greater than e widus 1n step 2, Remaye Lhe
Rawcell, Adjust the set screw with the hex wrerch supplicd. Tuomn the et serew L4 im

in gither diresrion and poo siep 4. 10 the valee in si2p 4 inoreases, tum da_l: SEL SCre 1N
the same dircction, 16 it decnzases, tom the satscrew in the opposite directo.

Reprat steps 4 and 5 ontil the displeyed value is 4t 8 maximam.

When complets, poess ©CLEAR vwice 1o vorurn 12 the main prompl Y ou inust rsad new
wales walues 25 desclad o "Floweet] Contigeratwn”.
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Elowcell Tubing Replacement

The floweell ublizes 1.2 mm 1D Tetton tabang Eor the sample and exit tabes. Beplicement
tubing iy included with the tubing kit. Foilow this procedure to replace the flgwes]| fchmg,

1.
4
3.

£,

Remuowe the floweel]. Unscrew the Lucr and i the Oewezll aae of the read well,
Remeve the cover serews and I off the upqper flomareell cover.

Refer to Figure 8-4. Disvonnest the coupiing ube from the stzel wobe, then remove the
coupling tube froom the exit tube. Poll the exiy iubes out through the bulkheatl. Remeove
the ecll nsen screws and pull the el insert and the sample tube out Ramave the
sampie ke from the sieel tube.

Selact the long o the short sample tube, The short sample tube must be used when the
sample volume is set [0 350 pl or less, Carelully press 2 the eod of the sample tube
with the red det (swaped end) to the seeei tube on dhe cell inserr, and feed the other cnd
wpward throogh the cell body. ITint: grasp tha tobing wich 2 small plece of #<000 pric
emary paper. Dha nat kick the bing, Beter w Figore 5 C for the proper adenzzion. Do
not reverss the crentacion as improper sacnpling will regull. Ingall the cell body and
SLIEWS,

Feerl the exit tune in through the cear of the flowcell Press 4 new vouplirg tube owver

the end of the exiliube The exit tube mwst be ingecred Ak least 7 mm e 2esere 2 leak-
frec seal. Minimize the gap berwean the ends of the 1wbaes a3 shown in Figuze 5-B.

Presg the coupling tube Jexit tube) over the cormesoonding steel tube.

Flowcell Adjustment

The flowell must s adjnstad atter replacing the fowezll tabing, or any lime tae cell insen is
removed or e adjusiment el sorew 15 disturbel

1.
.

With the instrument on, 1ift the flowcel] oci of the reed wall. Do ror orscrew the fizsting,

Press MEMNLU. Type 18D pad press ENTER. The instrument Wil condnuausly report
1he darecior wallege st 405 nm. Record this waloe for reference in the maext siep.

Sample deionized warer. Visually confirm there are oo air bubbles in the cell window.

Inzert the floweell ine the read well undl i kenrnns ool Nate 1he valoe Sispleyed. IF
the displaeed valug is more chan 90% grewcer than v value wou recorded in step 2, oo
adjosmoent is needed.

it the displayed value is less 1han 30% grearse than the vilog a0 siep 2, Remuers the
floweet], Adjnst the set screws with the hex wraitch supplied, Tumm the set sorew 14 tom
in either direction and go (o s1iep 4. IF the valee in siep 4 inereases, tom the seb soerew o
the same direction. If it decraases, ;um the seEcrew in the opposioe direction.

Repear seps 4 and 3 uncl the displayed vakog 15 ar a tiasicom.

When complete, press LEAR rwice 1o return o the nuain prompt. Wou mcsl sead new
warer valaes as described in "Flowesl] Cenfuguration®.
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Flowcell Disassembly

The floweel] may be disasserabled for extensive cleaning or replacement of the il inserl.

To replace the c2ll ingexd;

Fellow the proceduee for Floweell Tubing Eeplacement excepr install 2 new call insen
before bepinning step 6.

Insiall the ew cell insert in the sanie oriearacon a3 tha oid. Do not force the new cell
insert inl the lower cell body, The part should shide easshy ine place. If it does nat fit
easily, rotate the pare 1H0%.

Install the {2} #2-56 screws ihat altach the floweell insert o the lower cefl body,

Lomplete the procedure "Flowee]l adjostmant” Ly restore oplica? alignreo.

To completsly disassemhle the Howes]|-

1.

Follew the procedure for Flowecell Tubing Replacement thrauph siep 3.
Ezmove {2) #2-56 screws halding the iowar cell bady and Gft it off.

Femgrwe (23 #4-A0 serews holding the upper cell body and separate it grom he cell
bracket.

Assemnbly 18 the toverse of this procedore.  Atter assembly, complcte the procedurs
“tloweel]l adjosiment” wr tastore apticas ali gnmant.

Humaky e 200 Segwies ALmual
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Valve Tubing Replucement

The short leagth of silicons tubing osed in the sampling valve may become clogged o worn with
age. A replacement is included in the tohing kit

Ll

Sel the power switch to OFF (0, Open rhe inswromet as desceibed in "Opening Lie
insaument” . Befer to Figuee B-A. Lovate th= valve behind and 10 the right of the

phowomerer,

Refer to Figure 8-B. Pull back the pinch bracket snd remove e valve wbing from the
valve body.

Disconnect the valve whbing from the fetings a1 kaorth ends.

Install die replacersenl wibing we the volve hody in & similar manner. Push the tobing
over the lubing burbs unol semed. Be especialiy careful norw kink, sirewhn, or wnsioo

the tubing.

Carefully lower the insmrumsat cover and replace 1he serew

Hunalyger 2000 fxrva = htan.al
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Vacuum Adjustment
To adjust the vamum, yoa will need:

Reference vacuum gaage reading at least 13 am Hg
() [53 cm lenpth of 3.1 mm [D flexible Lubing
3.1 mm barbed “ree” firing

1. Disconnec the vacuum line {blue Tuer fining) ac the rear panel, Open the instrurnent.

4. Refer o Figore %A, Connect the vazuuim gausge as shown,  Refer o Figure 9-G.
Locate the pumg control PCE. T the mimpes on the pumip conmal POE fully coun-
wrclockwise,

3. Tom oo the instwanent. Press PURGE and waiz untl] the visuum pump stops running.
The vacuum Fauge should nzad moch less than 18 cm He. Slewly wm the mimpoc
clockwise untid gawge reaches 17.8 cis He. Wlen torning the timpot, pause whoile the
prlenuft runs to rmainlain vecnm,

4 Seatthe power $witch to OFF (O, Pisconnect pange and tubing, Reconnect the waste
baitle.

Tlumalyser 2HH] Yorvice Ml
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Lamp replacement
The lamp should be replaced only if it fails 10 lighe, or several filter voltages are repocted 28 law.

To replace the lamp:
1. Place the instument in tube mode. Press CELL. Toe display shows:

FlLawmall EEtl:ing::
Flowoall Active Y/H

Press NO tor seloct tube mode. Repeatedly press N4 unnl the display shows

Rcady, Felack a Tesl.
A.eck: 37,0 Call: 37D

2. Ber the power switch to OFF (). Cpen the instroment. Locare the phoemezer and the
larp at the nght side of the photometer. Refer to Figure 10-A, Lamp Removal and
Beplacement. The fipore shows the right side view of the phomnemer asscmbly.

| CAUTION

L Lamp s HOT. Allow the lamp (o cool before handling,

3. Liwsen bul de ook remove the 2 cener lamp connecior screws, Remnove e lamp by
lifting it out of the connecor.

4. Lsea par of pliers or tweezers to hoadle the new lasnp. Avoid handling with barae skin.
Insert the lamp Iczds inno the connector wotil thay bit bonom. Eefar wo Fegore 10-1,
Larmp Aligrment. The lamp filzenent must be centeced on the lens and the ianp body
rotest be paradled with the lens bracket. While holding the lamp in alignment, tighten the
limp CORACCIDE 3Crews,

5. Sexthe power switch to ON. Ols=rve the projection of 1hs lght from 1he lop anto the
cel]l holder {Dehipd the lens), Reter to Figure 1-C, Spot Alpnment, The spat should
be small and centered en the oval ode belind bhe lamp. H (he spot 15 a0l centered, wje
the adjustmerit seréws to position the spot. The vertical adjustment screw taises and
lowers the lanap. The lamp beacker is slowed at the Borizomeal adjusiment sciew, o Lt
the lagrep bracket can be moved, The horizortal adjustrment serew serves 1o lock down
the lamp bracket,

6. lnsert a borasilicare 12 man tube filled with plain warer i the read well, Do not use a
spda-lime plass mbe, siece it does not ranscout a1 3480 non. Peess MLENU, Type L86
and press ENTER. Tha instroment pronts ke detecied voltage for eaco Liere posidon,
All wvoltages shoald be Tetweeen 2 81 volis and 1100 volis, 17 6l the voltages renort

low, repreal teps 5 and 6,
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Filter Replacement
Mararials/tools required:

13.

14.

* iwiged ) ,

+ Replacemanc fllet sat
+ Plullips screw driver

+ Flat blade screw driver
& Biliwgoe adheyjwe

Cipen tho [Nstrumedr as described in "Opening the insrromenr”, Refer o Figure 3. Locae the
phocmeier, Unplug bath cbban cabics frem the main PCE.

‘Thix is an important step for relocating upon reassembly. Mark with a pencil onlo the
chassiz aleng the front and side adpees af ibe phatemeter subassemmbly.

Locate the (3) ¥& screws holling s photnmmeter assembly tnoche chassis, Foom the boarom of
the instrurmnent, ramove these §oreas and washor,

Reder e Figure 11, Remove the (33 632 sorews retaining Uwe pliowsoeler cover, Sel Uw
phalcmaoter covar sSide,

Remeree b (3) 4 screws scouring e photometer PCE and gerdy ohowe 5T asice.

Reaave Lhe filler wheel belt From the Gher wheet and mocor pulley. Loosen te er wlcel
shait, Romowe the shaft énd Glier wheel. News the numiee of nylon washbers and the onéer of
wherallatio.

Refer e Figure 13, Liwate the filier w be regmoyad, Push e (ke our of the wheel uging the
¢raser cnil af 3 peneil or orker 500 blunt object. Becnaws all Flmer compooetts oz s post-
tlion in the whae],

Lexcale the neufral deasicy Alers. dot soreen. and vansmitiange Tliees Uial wee ingluded with
the replecemnent filier and drop teen Arstato te caviry. nscul he Ineeference Gl with e
mirror side dowit Place (2] very small dabs of silicone aethesive on elther side of dee Glier Lo
prevent it fmm working lopge, Avoid smcaring silicone adhesive on the fller sorface. Allow
the achezive 1o cure ovetnighl.

astiall thg filter wheel taking care o Lo pinch washars under théskaf. Rezssemble the shait
and washers as disassemhled_ Tighu:u L= shadl secwrely, The fi]li::lggzélﬁl.ﬁt:uu]ﬂ .'-i|'.li.I'L Treely.

Inseat] the fileer '.!.'J:E:EJ hf.l;_ Bz sure that the bel is cenlered on the h]tcr whied 2nd is nagt

. ..
- doa . PR TR PR P nE
. N P o oo

Insrall e photaimesler PCB lakicy sure 0 center the hounl ..Lmunr[ he whats.

Feplacs the pheiometer cover, raking care 10 position e ¢able in ke sloc of the cover, [ha nar
pinch the cablie vader e cover. Tigtnen cover serews ondy unnl soug. Do ol over nghten te
ERAOHIS LT COVER Soraws!

Lastal] the photometer subassembly o Lhe chagyis hy replaeing the (3 #6 sel [ tap sorews
through the chassiz base, Ting up phatenverer wich lacacng marks mads in siep 2. Cannect e
[2} cables removed in s L.

Aftach the pawer cord and connon tba mstrumane o3 1he realng suppky. Ser the pawer swilch o
O (1), Select west #1586, The displayed nurnle s mpresens tie mlm,ges cf the instalied tligrs,
All voliapes should be betoeen 2 and B m.jll'_s s _ .

1hen, .1| sur 2IHIA e, M;_:l A

Bk
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Filter wheel position

|— Filter configoration

POS  WAVELENGTH LOT#® DATE

1 340 AYGF 588%  5/23/94
2 BLOCKED 5/23/94
3 BLOCKED /2374
4 630/900/115/170 4GDEB Bo.b%  5/253/94
3 S80/90D/115/170 321 65% 223794
i 5457115 IWEF Ya 4%  5/23/94
7 S05/215/130 4FLR 67.0%  5/23/94
& 405711 5/90D 4HDL 383% 323/04

Interference filter 1ot number & |
AT ST AT

Production date - - -

1lams hale

Trulex byle -

Filter wheel positions

Figure 12, Filter Label and Filier Whee! Poritions

Humaly'eer U4 Seceive Manaal
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Filter Label

The filter labzl located ob the photormatae cover deseribes the specific filter wheel configuration for
vour particular instrument. Rafer wo Figurs 12

Filter wheel position {POS) is the physicul placernenc of the filier on the wheel. The filer wheel
position wambers pre shown In the drawing,

Each filter posidon may have severad filier slements inszuiled. Filter configuraton (WAYELENGTH
column) describes the varicus screens and fileers in1hae pasitian - Eaeh elemmant is separated by a
slash (). The first 3 digit walue o thes colomn 5 alweys the wavelengh of the merferance Diher, in
nanometers. The sihsr values indicae cither dow screeas, neuirzl densiny filrers, or mapsmitnee
filters, & "D indicates a dot screen and che first two digls are the parcan ransmivance, For ex-
amiple "20D" indicates a 90F dor screen. A 3 digil value (other than the firs ealue in the Lines)
indicates a mansmicance filter. The tirse digie is the quaniity; the Lpgs ywo digits are the paroent
mansmittange. For gxampla, "1 15" indicates (11 5% mansmittanee filter. A 2 digie velwe scparated
by a deeimal point indicates & neutral density filter. The value is the absolute absorbance of the
Flier. "BLOCKED" indicaes an opsgue disk is installed in that positon,

Manufacturer Lot nomber (LOT#} is the interlerence flier manclacworers” production code. The
percent wansouitange of the interference flker s also specified i this column.

The produetien date (DA TE) 15 the dae e filrer whee] was asscmbicd,

Tumalyece 20000 Screwcs b pal
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Calibration

This insorument relies on sofrware calibralion, that is, on cafibeation das stored id non-velarile
BAM. This data is wsed by the micraprocessor to comnpensale For variatons in elecoonic
components and rmamfacruring. Dunng faciory caiibraiion, the calibeation data iz ser and any

hurdware adjusients sre made uging precision refercnce atanderds. The ealibration dac is then

recorded on a label located on the baitom of the instumeat. The Factory calibration is very
stable and does not drift apprecisbly over e, making rimpot of olher Cumponent adjustncns
Unnecessary unless the rimpocs are disturbed or calibraton-related componenls replacer.

Recalibration of the inserument, software or atherwise, should not be coosidered wntil il postibile
imerfering factors have been ruled out. I fieldl calibration is i et necessary, it should onfy Le
perforeed with the proper refereace materials and insmusmears. To any case, softwars calibration
should be awenipted Lefure aay wimpael or companent Teplacements or adjustments ace
considered.

The temperarre calibration dota i3 stored as offsers which the insmument adds 1o the sensed
temperatures. Separaie offsets are maintained for the ipcubation biock snd the read well. The
ahsorbence calibeation dauta is stored a2 a sealing Facter, which is the ratio of a known reference
absorbance o the instrument’s reporied absorbance, The caliboaton data may be prineed ar any
time by selecting test #213. This peints the serial nunber of the instument (e daie of Tag
calibratican, and the stored calibration daia For the absorbance, dlock teroperitnre, and celf
temperatire,

Thic calilewaricon clarz 15 stored wizh a check sum rhac is recaleolated and compared eacl frmea a
ncule iy yedected. Failuee w recover the calibeation data properly (checksum failure) wili oo
indicated on the dasplay and 1he internal printer:

Lo Terp Teat 210!
Lg Aba Teatr Z212°

The imstrument annurciates this corition wicth muilpie beeps, The temperature otfsers for both
the ircuhation block and the read well zre then <1t 0.0 and the absorbarce scaling factor iz sat
o 1.0KKD, Im chis condition, the maximum remperalurs smror is +/-1.5 *Cand the maxiom
abgorbance emror is +/-10%. The cabhbraron dara can be restored 35 described in “Resioe

catibration",

The hardwars calibrution of the instaoent i tme is hased on § 2 MEZ ceramic resonator
RES1. Calitwution in temperature is based on €24, 3 0.068,4F polysryTene capacitor, rimpots
TP4 and TP, wnd time. Calilvasion of shsorbance is based on C16, a 0. 1pf polysiyrens
capacitor, oimpois TPZ and TPA, and time.

Hizn alyvaecs T840 Seme e Maeal
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Calibration and Absorbance Linearity

Each ipstrurment 15 calibrated during masufectuciag using standards thit are iraceshls ta the
Martioni] Tostinne for Standards and Testing (WIST), and is resied 1o venly it loearity 0 24,
This preset culibration (s very stable. Absolute caliluation cio e verfied with the use of NIST
Eidters, or by pericdic comparison o a referaoce inseeenent that is koown 1o be calibrated w
NIST hbiers. Calibration may he confirmed using a commercially available calibration check set
which can be obtainad froro yoor disoributor. A periodic veritication of instrument lingaroy is
advised. Since mos lab 1251 resulls are bused upon standardy rather than upon abuolute
absorbances, the linearity of L instrureent 35 the more critival inticaier of iostooment
performanca.

CAUTION
DO NOT ALTER ANY POTENTIOMETLR SETTINGS !

Changing these settings will make the factory calibration
data invalid.

In the unlikely event the calibration data is lost or carrupred,
lhe absorbance factor is sel to 100D zrd the lemperalore
ofTset adjusinents for the black and ¢ell are sec to 0.0,

Do ngt enter values other than those recorded on the calilrs-
tinh lakel unless absolotely necessary.

Huipaly per JCHHT S pecs: Waral
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Restore Calibration Data
Cach unil i5 elegirenically calibrated at the factory, The calibration valzes are entered by the
keylward and stored in non-volodle memnory.

Do ABRS Seb Test Z13!
Da Temp S¢t Toac 214!

If either of these messages are poimead or displayed, it indicates that the calibration valnes hive
heen lost. These messages will be printed each e that you turn on the instument, s:lecr a
mode, or recall a kest, The instrument will continue o operae, but the calibraion mus: ba
restoced W ensure the pecuracy of the insbunent.

Follow these steps o restore the elecoronic calzbrabion:

1.

Shut off the Inswurnent. Remove any tubes or Cuvesies from the incubation block zad
read well. Carefuliy lift up the insiruroent and locate the Calibradon Data labe] on the
underside of the ani. These are three vilves revorded there: Absorbance, Block Teimyp,
and Cell Temyp. Write down these numbers.

Set the power switch io OIS £00L

If the dare and time are incormect, st the conect dale acd Line. Press TIME then press
LEINT. Enter the dare and tire as prompred.

Press MENU, typein 2180, and press ENTER. When ths display shows "Block=",
£ricT the number thar is recorded ynder the Blogk Temp heading on the calibraron
label. For exampte 0.3 ar “-0.2" and then press ENTER.

The display will proapt " Cell=". Enler ihe data from the Cell Temp line of the calibra-
Lon Jabxel,

Press MEML, type in 212, and prass KNTIER, When the display saows "Abs Fasror="
grler the number from the Absorbance lice of the calibrauan label IF the message
Adjust Out of Range is displayed, clieck your values and renest this step.

Press MEND, rype in 213, and prass ENTER m get a repors of the calibzation dma. The
block and cell temperature adjese will be printed along with the absorbanes adjustment,
Make sure that these values ara the sarme as thasz recordded on the calilirarion Jabel,

Humalpe: r WWAE deovice Mooyl
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Restore Filter Labels

Like the calibration data, the wavelengths for the two oprionat filters are stared in non-wolarle
memory. Inthe evene this dutg it lost or comepred, the following messege will be displaved and
printed.

Filzer Labels 7ol C1pd!)

Tou wiil need to re-anrer the fker labels for twe of the filters. Open the instument and locae
the fifeer label on the side of the phatometer cover.

ey 7 in Hxs
¥ey B lo xux

"xxx" 5 a three-digit wavelength value. Press MENT, type in 238, and press ENTER. You wili
b prompted:

Trange Filte® Hemes
Key ¥ = TTT NM

Type in the wavelength for Key 7 ahac is prined oo the label and press ENTER.
Ecpea for Key B Press CLEAR rwice (0 rawn w e maio promypl,

Hucia lpsce 200K Servisee lanuo.ad
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Temperature Calibration

Idalerials and equipment:

* 12 mat) borosilicate tube

«  Reforence thermisior probe

Y51 Inc. #44108 or equivalent,

0K @ 25°C,+ (427 inierchangeabiliny
Hurnalyzer 2000 Temperatore Calibration Fixoure
Digital obwnmeter (DMWY, (1,3% or bewter accuricy.

+

1.  Ensure thar the flowcell s aetiee, Press CELL, Mress YES [0 activate the floweell,
Press CEEAR twice ta revert to thg temperatune display.

2. Ploee a 12 mun borosilicate iest tube f1lled with 1ol ol warer inwg the incubation block.
Use a station near the ceater of the lock. Saspencd the reference tharmisior prole in

the upproximate eenter of the whe.
3. Remove the Howcell and 1nstall the Temperature Calioration Fixture inco the reac well.
4, Allow 15 vminuies for equilibestion.

5. Bet the DMM to read 20K Eead the resistancs of the thaemiswor and e fixpure. 1 the
reziseance is berwesn 17724 (rand 15712 £, no adjusmients are needed. Stherwise,
conlinle to Ehe next step.

6. Calcubate the temperamre offsers vsing the follewwing Gmouala:

T=R- 183G
C

Where;
K is the measored resistance.
C is equal ter 75003 the messured resunance is greaer than 18210,
18 argual o T200f the measured resisiance is less than 18210,

7. Selent past #2310, The display shows:
Hdlpck adinsc=
Type the oifsct calculated sbove tor the block aad press ENTER.
B.  The display shows;
Sell ecjust=

Type the offset calonlated for the cell and press ENTER. The maximem alowed sdjust
ment is +4L8°C . Entering values thar excead this new nuniber will prodece an oot of

C NS T SSARE.

Tlumadyger 2000 Servire Xanual
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Y. Repeatsieps 4 through & wnnl the temperatees 13 37°9C 2 003

Ik, Selece esy #213 o see the curmrent ner adjustmenis, Becord the new values on the cali-
brason label Jocatsd on the bottom of the instomenr.

Hurnaly e 20003 Servied hdanual
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Absorbance Calibration

Mararials and equipment:
r 12 e Bomsilicate nibe
+ Relernce spectrophofomerer
*  Beference materipl which peaks at one of the instument's wavelengihs.
«  Precise 1:2 secjal diluion of the referencs maretial.

1. Enturethat the foweel] is aetive, Press CELL, Press YES o acrivate the tlowecell
Press CLEAR twice 10 revert 1o the temperawure display.

2. Pla¢e a 12 mm borosilicate test tube filled with | m] of wartes inte the read well,

3. Sclect test 1868 and confimm: that all of the filier voulages pre beowearn 200 pnd 1000
YOouts.

4. Dricrmune ehe ahsorbance of Barh the 121 refere nee mazenal and the 1;2 dilution oo
reference spectrophosemeier. The |:2 dilusioa should be in the range of 8 to 1.2 absor-
hanee. The 1:1 matedal should be in e range of 1.6 w 2.4 absocbance.

4. Fress ABRS to place the insteument inwy the absocbance mesde. Select the meyuined wave-
lengths. Blink g 1fe saioe diluent maienal used o prepars the consen iy kons.,

. Bead the 152 dilution. L¥vide the gbsorbance as regd on the reference spocmophotom-
ster by the reported abserbance vialue.

T Lxit the ghyorbance mode and selecr pest #212. Ax the prompr " Absorhance factor-
x xxx ', encar the ratio calcolaed. Wihen this facior s ametad the insroment wili
dizplay a nez factor (the aew cabibration dewa).

8. Press CLEAIR pwice and restart the slsocnance roode. Blak as beloe oo the diloent.
The 1:2 dilution absorbance should now agree wiuh the referense to within +- 14813
abgorcbance.

0.  Read the 1:1 concentratien. It should agree within +/42 % of the reference. It necessary,
carefully adjust mmpot TR3 to achiews this agreement. Re-blank and recontirm the
values.

100 Selecy et #2113 o print the new calibeation data. Ecrer these values on the cakibracion
data label on the baitom of the instrument,

Elznnalywarr 21X Lempw ke Mamitaal




B B mm

Hunalyser 200 Jeonvice Maiaual




38
Specifications

Speciftcation Tke
Model Mamea

Specunphotometer Type
Optical Canfiguralion

Usable Spectral Range
System Prooeduncs
Calculating Modes

Channele
Snurve of Radistion
Sedection ol Wevelenglh

Filiar
Type
Waveleogh Accuracy
Filier Lucation
Fulier Sebection
Wavelenghy

Half Band widdh
17100 Bandwidth
[als= Radiznc Enecey Ralio

Cuyvers
Type
BApterial
Creometey
Numinaied ¥Foluse
Minimum Eead Volume
AspirationPucpe
Yave :

31 May, 1534
Humalyzer 20060, Car M. 18-300
Filter photomerer

Single boam with conunuowsly moLaling Bler whesl
baomickromatic of bichromaic reading
8 filter positions

330t TH nm
Oipen and hy stored menn

Abanrbounce
Sinple Srandard

Dilferential sumpley
Facror Mode

Brilferential sumpley
Buolti Standard Mesle (7 siandards)
Mult Srandard 5 Abs (7 standards)
Kineic kode

O Factor or by Standard
Flu=d Time Einctic

E+ Faclor ur by Stardand

35 fined, 24 open
Tungsicn Halagen, 10 Wart, with automatic lamp saver

By liiker

d-civily interigrencs, loag-hie ion beam-assisied deposidon
+'- 3 om .

After sample (near Diter hefen sampled

Avbomatiz Ty s0Twars or via keybourd

340, 405, 505F, S48 530 620 s supplied standard
othecfaddiliongl filters optional

< 10

L4 i a1 340 nm

= (LK1 G 340 and 405 nm

Flow-uUirauwgh

dld amnindess, berosilicars windows
Cylindrical, 2.3 mm dia = 5 mm +/~ .05 mm
21 pub.

30l

Vactum prmp at i cmaf Hg

ilicons pinch Lype

Huomalyser 24044 Sorvioo Mamiat

Bey. 18




Rew. B
Olier Vessels

Cuverts Holder
Detector

Sigml Processing unil Display
[risplay Type

Scale of Display
Ahxprhance

Concepteailon
Kinelic Kesults

Zere Com pensaunn
Range

Sipnal Champury
Farallcl
Seriad

Specimphopomelric Inaccurasy
Flyrar-thmugh

Stability

Wams-up Time

Elcctronics

Power Suppy

Dirmensionz atd Weeght

Space Bequircments

12 trum Lt tubes
tem oguaATE COVETES

Thermaostitically conirolled companment a1 377 C

Ceallivm- Arscnide-I'kasphide photediode
2 ling x 24 characiar super Lwisl LCD

4.5 10 3.5 (flow-through moeda)

5o 3 {ube ar 1 om covets)
MMaximum D 20

Ahs/min wilh cesalurion of OL0C02 Afmain

Artomace
0.5 e 260 aosoraee

Centrozics] BA-PC onmpacible
B5-25% ar 4000 baud, 8 data, 1 stop, no parity

< 0.5 Bl 1 abesscbunces, 340630 mm MADH solution
« 1% a0 2 absinbange, M0G0 om MADH siulion
= 3 % at 3 absorbance |, 340A30 rem NADH solution
= L5 Tooat 1 absorbance. 4050030 nys PP colutios

< | Shoul £ nbhsorbanoe, 405,630 nm FMF solubon

< 3 Saut 3 gbsorognee, 4054530 nrm FNE solunon

Eietter thivn (0013 Asbr moanchoomaie after wam-ip
Bener than 0.001 A dichromalic after warm-up

S0 seconds photvmetlnic
15 mimutes fof (eoperalung Compa el

ZE0 microprogo sl

B K Dytes Stanic EAM (SEAM)

& K bvles non-wolalila RAM (NVRAMD
L5230 Yl 30060 He, -+- 10%, 60 YA
Je s dua 15 em, 10Kz

10 e clearance oo ali sides

Flumalyocr 2003 Sepvice Maowal
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;Fq T — = Itz 14.
ey 18340715 | 830730
Liem K. _
15340025
T L —— =0 — = o
I;l — —L2] i |
£ |:| c : r——_————
SR e 1 [|_] | | S Ik
i SR B Il e ] L
: = — — ] ! ] -
c _ ~ -__._;'r__r:zll_llgi.. I E— | _ Tneon 9.
S LEITOA S
- - Ttem 13, lf___ _T:l
= Z = @ L3005
25 ==l Trem 2.
|—| o —.  1E3303
— | E‘:a 18330410
i i 13230/i5
Lem 7 1823020
18350716 18330025
. tE33y a0
_'l :;\' H --F'-:I- =
Pjuc{ C [| -“wa % [ s
1] @ == Nl
—- ' I frem 10 * Item 18
ltem 17 13340735 '
LRIS0/20 18360/ 10
o (2 L‘}q:_j AT —
m o
]y L, B _DEfJ
A . | .
| U_.E ftem 15, .
|:. l:]ﬂ " FE36011S Liem 12 )Ii
| ].IE-C!:" lﬁ__ 1334':'1"':'5 ,&L
14330/15

Figure 13, Replacement Pares, | of 3
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[i=em 1E.
1E280:20

Tem 4. Teem 5. I illy:
LESHONIS 1838010 . ‘

Figure I4. Replacement Parés, 2 of 1

§ == S 2SRR)
! NYNY :(fx L
Tterm 1. Itemn 2, IQ—-"&‘O I::j ' QJLM/""}-

1R340/)5 1834010 Ltem 3.
e 18310405

h-\.-‘-\-"--\_\_ )
Rty
%:‘%
e S
Tiem 22. Tl

Eiﬁ:iéfﬂ"
IR320/11} -

Item 24
G2

183710

Ttem 23,
18320015

Diem 240, J ;,»’r f

Inrermal cable ser

{rot prerurcd)

Item L9,
1R300
¥z 1832005

Figure 15, Replacement Parts, 3 of 3
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Replacement Parts

See Figures 13-15 for itlustrations.

D Description Cai #
Lump e ey 1B 3005
Fuse e LB340030
Primer PAPET v e 8210405
Fevpad {domed) ..o 1328005
Owerlay with keypads. ... 18380110
Main PCB .. e vvvvma e 1R3A00S
Dutedace PCB o TE350010
Dasplay (LCEY) e 18340024
Photometer assembly ... veeeveee 1837005
1¢. [neubation block agsamibly .............. 18340433
IL. Cover assemhl}r SN 11 11 014
12. Fen.. SR I 7~ | ) P |
13, Filter wihcn:l belt e ememeneenn DRAROGOS
14, NV RAM {hautr_-,-har_l::dj e o B30 S
15, Prnter meschenism ... TE3GO1S
- Bh. Printer imarfave PCE o, TE3S0OMS
17, Pempeonmol 'CB e LHASO20
18. Walve aszemibly ..oo.e.. e L3600
19, Waste bottle nss::mb]_‘,r. 51}[! m] ....... 183201415
20, Interteal cable 828 s ceeee e 18330020
21, WaCuum Pumip ....ceoernerereeeecne | 334000
21 Tubing kit i [TEAZEH N
23, Exbaustflter . 18320015
24 Cell inser . - 1EATOAD

L

23, Replacement flwrs
LT 0N 1} o DR 1 W3 330
RN 1% 1« BN . 1 11411 v
SOF DM v e we LEFANLO
S8 I LRBADY LS
o130 T2 NP . Y 3§
G0 ML vmsssmennen 153125

Special AlLerS. .. e e (S PETIEY]

Husmalyir Hd ey Seres e Mool
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Diagrams
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Block Diagram
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PCB Layouts
Main PCB
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FORMAT LEMBAR NASKAH DOKUMEN

Standart Operational Prosedure No. Kode Dokumen :..................

Pemakaian SPEKTROFOTOMETER (DOUBLE | Tanggal Terbit Do
BEAM )

No. Revisi e

1. TUJUAN

Prosedur ini dibuat untuk keperluan pengajuan kebutuhan alat yang dibutuhkan dalam
kegiatan praktikum di laboratorium baik secara berkala maupun insidentil buat untuk
keperluan pengajuan kebutuhan alat dan bahan habis pakai yang dibutuhkan dalam
kegiatan praktikum di laboratorium TLM baik secara berkala maupun insidenti

2. RUANG LINGKUP
Prosedur ini berlaku bagi laboran dalam mencukupi kebutuhan alat yang digunakan
saat kegiatan praktikum maupun ujian praktikum di laboratorium TLM Fakultas [Imu
Kesehatan Universitas Muhammadiyah Surabaya.

3. REFERENS|
SOP Laboratorium Terpadu Fakultas Ilmu Keseatan Universitas Muhammadiyah

Surabaya dan Modul ATLM Prodi DIl Analis Kesehatan Universits Muhammadiyah
Surbaya.

4. DEFINISI
Pengajuan kebutuhan alat laboratorium adalah cara untuk cara untuk memenuhi alat-
alat yang akan digunakan selama proses pembelgjaran praktikum dan ujian praktikum
di laboratoriumTLM Fakultas Ilmu Kesehatan Universitas Muhammadiyah Surabaya.



4 URAIAN PROSEDUR

1)

2)

3)

4)

5)

Kepala Departemen dibantu laboran mengecek kesiapan dan kelayakan alat yang akan digunakan
satu semester sebelum kegiatan praktikum dimulai.

Kepala Departemen bersaama dosen pengampu praktukum instrument kimia ,Kimia
Analitik,Kimia Amami, T oksikol ogi, menerangkan prosedur pemakaian alat Desikator.

Geser Tutup Desikator Perlahan — lahan , untuk memasukkan bahan yang tel ah dioven masukkan
kedalam desikator tungu beberapa ment untuk mengurangai kadar penguapan, maaf jangan
dangkat karena sangat berat dan bisajatuh ,\.

Keluarkan bahan yng telah dimasukkan desikatoer,timbang beratnya dicatat ,,dilakukan samapai
diperoleh berat kontan atau yang diinginkan.

Tutup desikator jika sudah selesai melakukan penguapan di desikator,bersihkan dengan fanel
kering agar tidak lembab ,oleskan vaselin secra merata di bibir Desikator agar licin dan
memudahkan untuk menggeser tutup desikator .



5.LAMPIRAN

LAMPIRAN:

BAGAN ALIR (FLWCHART) SOP

URAIAN
PROSEDUR

PIHAK TERKAIT/PEJABAT YANG TERLIBAT

Wakil
dekan Il

Kepala

Laboran
Departemen

DOKUMEN/
FORM

TARGET WAKTU

Setiap awal
semester ganijil
dan genap
MULAI

awal
ganijil

Setiap
semester
dan genap

mengecek
kesiapan dan
kelayakan alat
yang akan
digunakan satu
semester
sebelum
kegiatan
praktikum
dimulai

menyusun
daftar
kebutuhan alat
dalam satu
semester
disesuaikan
dengan
kebutuhan
masing-masing
program studi
dan banyaknya
kompetensi.

awal
ganijil

Setiap
semester
dan genap

awal
ganijil

Setiap
semester
dan genap




menyusun

daftar Setiap awal
semester ganijil
kebutuhan alat dan genap
dan bahan
habis pakai
untuk ujian Mengajukan ke
praktikum ! Prodi D3 TLM
sesuai
kebutuhan Prodi
mengajukan Setiap awal
Nota Dinas semester ganijil
dan genap
Daftar
kebutuhan
bahan habis
pakai kepada
wakil dekan 1l
setiap semester
dan kebutuhan
alat besar |
mencairkan -/ Setiap awal
dana pengajuan semester ganijil
; Penss dan genap
dari Kepala
Departemen
membelanjakan Sesuai
kebutuhan alat Kebutuhan Prodi
D3 TLm
dan bahan
habis pakai
sesuai
anggaran yang
di Setujui oleh
Kepala

Departemen.




FORMAT LEMBAR NASKAH DOKUMEN

Standart Operational Prosedure No. Kode Dokumen :..................

Tanggal Terbit ASUUUURRN
Pemakaian Neraca Analitik (Penimbangan)

No. Revisi e

1. TUJUAN

Prosedur ini dibuat untuk keperluan pengajuan kebutuhan alat yang dibutuhkan dalam
kegiatan praktikum di laboratorium baik secara berkala maupun insidentil buat untuk
keperluan pengajuan kebutuhan alat dan bahan habis pakai yang dibutuhkan dalam
kegiatan praktikum di laboratorium TLM baik secara berkala maupun insidenti

2. RUANG LINGKUP
Prosedur ini berlaku bagi laboran dalam mencukupi kebutuhan alat yang digunakan
saat kegiatan praktikum maupun ujian praktikum di laboratorium TLM Fakultas [Imu
Kesehatan Universitas Muhammadiyah Surabaya.

3. REFERENS|
SOP Laboratorium Terpadu Fakultas Ilmu Keseatan Universitas Muhammadiyah

Surabaya dan Modul ATLM Prodi D11l Analis Kesehatan Universits Muhammadiyah
Surbaya.

4. DEFINISI
Pengajuan kebutuhan alat laboratorium adalah cara untuk cara untuk memenuhi alat-
alat yang akan digunakan selama proses pembelgjaran praktikum dan ujian praktikum
di laboratoriumTLM Fakultas IImu Kesehatan Universitas Muhammadiyah Surabaya.



4 URAIAN PROSEDUR

1)
2)
3)
4)
5)
6)
7)

8)

9)

Kepala Departemen dibantu laboran mengecek kesiapan dan kelayakan alat yang akan
digunakan satu semester sebelum kegiatan praktikum dimulai.

Kepala Departemen bersaama dosen pengampu praktukum instrument kimia
menerangkan prosedur pemakaian alat Neraca Analitik.

Nyalakan stavolt dengan listrik

Tunggu sebentar hingga lampu menyala lalu tekan tanda On

Tunggu sampai muncul angka : H — 25 -47

Tekan tanda TARA samapi muncul angka : 0,0000 g

Buka candela kiri kanan neraca analitik masukkan Gelas Arloji kosong,tutup ke dua
candelakemudian catat berat GAK tersebut.

Buka kedua candela neraca analitik masukan sampel /bahan yang ditimbang dengan
tangan kiri memegang wadah reagen/sampel tangan kanan memegang spatula
keluarkan sampel perlahan lahan kedalam GAK samapai sesuai angka yang dikehendaki
contoh ; 27,3430 g sampai stabil/,,tutup candela kedua neraca analangka tidak bergerak
catat.

Dihitung selisih antara: ( Berat bahan + GAK ) — ( Berat GAK ) = Berat sampel

10) Catat berat sampel tersebut,matikan tekan tombol off.
11) Buka kedua neraca analtik keluarkan GAK dan bahnn,kemudian tissue neraca yang

terkena ceceran bahan .

12) Tutup ke dua candela neraca Analitik .
13) Cabut Stavolt dari listrik.



5.LAMPIRAN

LAMPIRAN:
BAGAN ALIR (FLWCHART) SOP
PIHAK TERKAIT/PEJABAT YANG TERLIBAT
URAIAN / DOKUMEN/ TARGET
PROSEDUR Wakil Kepala FORM WAKTU

dekan Il | Departemen Laboran

MULAI

mengecek
kesiapan dan
kelayakan alat
yang akan
digunakan satu
semester
sebelum
kegiatan
praktikum
dimulai

menyusun
daftar
kebutuhan alat
dalam satu
semester
disesuaikan
dengan
kebutuhan
masing-masing
program studi
dan banyaknya
kompetensi.

menyusun
daftar

kebutuhan alat
dan bahan
habis pakai




untuk ujian
praktikum

mengajukan
Nota Dinas
Daftar
kebutuhan
bahan habis
pakai kepada
wakil dekan 1l
setiap semester
dan kebutuhan
alat besar

mencairkan
dana pengajuan
dari Kepala
Departemen

membelanjakan
kebutuhan alat
dan bahan
habis pakai
sesuai
anggaran yang
di Setujui oleh
Kepala
Departemen.




FORMAT LEMBAR NASKAH DOKUMEN

Standart Operational Prosedure No. Kode Dokumen :..................

Tanggal Terbit SUUUURRRN

Pemakaian OVEN (PENGERING)
No. Revisi e

1. TUJUAN

Prosedur ini dibuat untuk keperluan pengajuan kebutuhan alat yang dibutuhkan dalam
kegiatan praktikum di laboratorium baik secara berkala maupun insidentil buat untuk
keperluan pengajuan kebutuhan alat dan bahan habis pakai yang dibutuhkan dalam
kegiatan praktikum di laboratorium TLM baik secara berkala maupun insidenti

2. RUANG LINGKUP
Prosedur ini berlaku bagi laboran dalam mencukupi kebutuhan alat yang digunakan
saat kegiatan praktikum maupun ujian praktikum di laboratorium TLM Fakultas [Imu
Kesehatan Universitas Muhammadiyah Surabaya.

3. REFERENS|
SOP Laboratorium Terpadu Fakultas Ilmu Keseatan Universitas Muhammadiyah

Surabaya dan Modul ATLM Prodi DIl Analis Kesehatan Universits Muhammadiyah
Surbaya.

4. DEFINISI
Pengajuan kebutuhan alat laboratorium adalah cara untuk cara untuk memenuhi alat-
alat yang akan digunakan selama proses pembelgjaran praktikum dan ujian praktikum
di laboratoriumTLM Fakultas Ilmu Kesehatan Universitas Muhammadiyah Surabaya.



4 URAIAN PROSEDUR

1)
2)
3)
4)
5)
6)

7)

8)
9)

Kepala Departemen dibantu laboran mengecek kesiapan dan kelayakan alat yang akan
digunakan satu semester sebelum kegiatan praktikum dimulai.

K epala Departemen bersaama dosen pengampu praktukum instrument kimia ,Kimia
Analitik,Kimia Amami, T oksikologi,menerangkan prosedur pemakaian alat Oven.
Nyalakan stavolt dengan listrik tunggu kurang lebih 15menit sebelum digunakan.
Tunggu sebentar hingga lampu menyala lalu tekan tanda On

Tunggu sampai muncul warna lampu hijau menyala.

Tekan tanda +,untuk membuka Oven bersihan oven yang ada di dalam sebelum
dilakukan pengeringan ,agar bahan tidak terkontaminasi.

Masukkan bahan kedalam oven dengan Crust porselen ,atau bungkus bahan dengan
aluminium foil ,agar bahan steril.

Oven bahan sampai kering sesuai dengan suhu yang dikehendaki.

Cabut Stavolt dari listrik jika sudah melakukan pengeringan ,kemudian bersihkan oven
dengan kain fanel basah agar bahan yang menempe di dalam oven bisa dibers hkan



5.LAMPIRAN

LAMPIRAN:

BAGAN ALIR (FLWCHART) SOP

URAIAN
PROSEDUR

PIHAK TERKAIT/PEJABAT YANG TERLIBAT

Wakil
dekan Il

Kepala

Laboran
Departemen

DOKUMEN/
FORM

TARGET WAKTU

Setiap awal
semester ganijil
dan genap
MULAI

awal
ganijil

Setiap
semester
dan genap

mengecek
kesiapan dan
kelayakan alat
yang akan
digunakan satu
semester
sebelum
kegiatan
praktikum
dimulai

menyusun
daftar
kebutuhan alat
dalam satu
semester
disesuaikan
dengan
kebutuhan
masing-masing
program studi
dan banyaknya
kompetensi.

awal
ganijil

Setiap
semester
dan genap

awal
ganijil

Setiap
semester
dan genap




menyusun

daftar Setiap awal
semester ganijil
kebutuhan alat dan genap
dan bahan
habis pakai
untuk ujian Mengajukan ke
praktikum ! Prodi D3 TLM
sesuai
kebutuhan Prodi
mengajukan Setiap awal
Nota Dinas semester ganijil
dan genap
Daftar
kebutuhan
bahan habis
pakai kepada
wakil dekan 1l
setiap semester
dan kebutuhan
alat besar |
mencairkan -/ Setiap awal
dana pengajuan semester ganijil
; Penss dan genap
dari Kepala
Departemen
membelanjakan Sesuai
kebutuhan alat Kebutuhan Prodi
D3 TLm
dan bahan
habis pakai
sesuai
anggaran yang
di Setujui oleh
Kepala

Departemen.




FORMAT LEMBAR NASKAH DOKUMEN

Standart Operational Prosedure No. Kode Dokumen :..................

Pemakaian SPEKTROFOTOMETER (DOUBLE | Tanggal Terbit Do
BEAM )

No. Revisi e

1. TUJUAN

Prosedur ini dibuat untuk keperluan pengajuan kebutuhan alat yang dibutuhkan dalam
kegiatan praktikum di laboratorium baik secara berkala maupun insidentil buat untuk
keperluan pengajuan kebutuhan alat dan bahan habis pakai yang dibutuhkan dalam
kegiatan praktikum di laboratorium TLM baik secara berkala maupun insidenti

2. RUANG LINGKUP
Prosedur ini berlaku bagi laboran dalam mencukupi kebutuhan alat yang digunakan
saat kegiatan praktikum maupun ujian praktikum di laboratorium TLM Fakultas [Imu
Kesehatan Universitas Muhammadiyah Surabaya.

3. REFERENS|
SOP Laboratorium Terpadu Fakultas Ilmu Keseatan Universitas Muhammadiyah

Surabaya dan Modul ATLM Prodi DIl Analis Kesehatan Universits Muhammadiyah
Surbaya.

4. DEFINISI
Pengajuan kebutuhan alat laboratorium adalah cara untuk cara untuk memenuhi alat-
alat yang akan digunakan selama proses pembelgjaran praktikum dan ujian praktikum
di laboratoriumTLM Fakultas Ilmu Kesehatan Universitas Muhammadiyah Surabaya.



4 URAIAN PROSEDUR

1) Kepala Departemen dibantu laboran mengecek kesiapan dan kelayakan alat yang akan

digunakan satu semester sebelum kegiatan praktikum dimulai.

2) Kepala Departemen bersaama dosen pengampu praktukum Instrument kimia ,Biokimia

Kimia Analitik,Kimia Amami, Toksikologi,menerangkan prosedur pemakaian

Spektrofotometer Double Beam.

3). Nyalakan Stop kontak listrik hingga muncul warna merah,tekan bagaian belakang
Spektro bagian bwah belakang spektro ,hingga warna hijau.

4). Siapkan larutan blanko ( aguadest ) dan sampel( reagen yang akan diuji ).

5) Siapkan Cuffet dan dicuci bersih kemudian di tissue dari ujung hingga bawah sampai kering
dengan tujuan agar lemak tidak menempel di bagain depan ataupun samping Cuffet, masukkan blanko ke
cuffet sampai 2/3 bagian volume cuffet,masukkan juga sampel ke cuffet berikutnya sama dengan volume
blnko.

6).tarik bagian depan Spktro dengan satu tarikan ,buka tutup Spektro masukkan blanko,tutup
kembali ,kemudian catat angka pada audio visual anggka muncul .

7).Masukkanjuga sampel ke Spektro ,dengan cara membuka tutup spektro kemudian masukkan
sampel kemudian tutp kembali catat angka pada audio visual angka muncul catat.

8).Lakukan beberapa kali sesuai dengan tujuan perlakuan sampai diperoleh jumlah serapan dan
Indeks bias yang diinginkan serta panjang gel ombang yang dicapai.



5.LAMPIRAN

LAMPIRAN:
BAGAN ALIR (FLWCHART) SOP
PIHAK TERKAIT/PEJABAT YANG TERLIBAT
URAIAN / DOKUMEN/ TARGET WAKTU
PROSEDUR Wakil Kepala FORM
Laboran
dekan Il | Departemen
Setiap awal Setiap awal
semester ganjil - semester ganijil
dan genap dan genap
MULAI
mengecek Setiap awal
kesiapan dan - semester ganijil
kelayakan alat dan genap
yang akan
digunakan satu
semester
sebelum
kegiatan
praktikum
dimulai v
menyusun Setiap awal
daftar semester ganijil
dan genap

kebutuhan alat
dalam satu
semester
disesuaikan
dengan
kebutuhan

masing-masing
program studi
dan banyaknya
kompetensi.




menyusun
daftar Setiap awal
semester ganijil
kebutuhan alat dan genap
dan bahan
habis pakai
Rk ujisn Mengajukan ke
praktikum ' Prodi D3 TLM
sesuai
kebutuhan Prodi
mengajukan Setiap awal
Nota Dinas semester ganijil
Daft dan genap
ar
kebutuhan
bahan  habis
pakai kepada
wakil dekan 11
setiap semester
dan kebutuhan
alat besar |
mencairkan -/ Setiap awal
dana pengajuan semester ganijil
; Pens dan genap
dari Kepala
Departemen
membelanjakan Sesuai
kebutuhan alat Kebutuhan Prodi
D3 TLm
dan bahan
habis pakai
sesuai
anggaran yang
di Setujui oleh
Kepala

Departemen.




FORMAT LEMBAR NASKAH DOKUMEN

Standart Operational Prosedure No. Kode Dokumen :..................

Tanggal Terbit SUUUURRRN
Pemakaian ALMARI ASAM

No. Revisi e

1. TUJUAN

Prosedur ini dibuat untuk keperluan pengajuan kebutuhan alat yang dibutuhkan dalam
kegiatan praktikum di laboratorium baik secara berkala maupun insidentil buat untuk
keperluan pengajuan kebutuhan alat dan bahan habis pakai yang dibutuhkan dalam
kegiatan praktikum di laboratorium TLM baik secara berkala maupun insidenti

2. RUANG LINGKUP
Prosedur ini berlaku bagi laboran dalam mencukupi kebutuhan alat yang digunakan
saat kegiatan praktikum maupun ujian praktikum di laboratorium TLM Fakultas [Imu
Kesehatan Universitas Muhammadiyah Surabaya.

3. REFERENS|
SOP Laboratorium Terpadu Fakultas Ilmu Keseatan Universitas Muhammadiyah

Surabaya dan Modul ATLM Prodi DIl Analis Kesehatan Universits Muhammadiyah
Surbaya.

4. DEFINISI
Pengajuan kebutuhan alat laboratorium adalah cara untuk cara untuk memenuhi alat-
alat yang akan digunakan selama proses pembelgjaran praktikum dan ujian praktikum
di laboratoriumTLM Fakultas Ilmu Kesehatan Universitas Muhammadiyah Surabaya.



4 URAIAN PROSEDUR

1)
2)
3)
4)
5)

6)
7)

8)

9)

Kepala Departemen dibantu laboran mengecek kesiapan dan kelayakan alat yang akan
digunakan satu semester sebelum kegiatan praktikum dimulai.

Kepala Departemen bersaama dosen pengampu praktukum instrument kimia ,Kimia
Analitik,Kimia Amami,Toksikol ogi,menerangkan prosedur pemakaian alat Almari
Asam.t

Nyalakan stavolt dengan listrik tunggu kurang lebih 15menit sebelum digunakan.
Tunggu sebentar hingga lampu menyala lalu tekan tanda On

Tunggu sampai muncul warna lampu merah menyala.

Nyalakan tanda + untuk Blower penghisap udara .

Buka kaca jendela bagian depan Almari asam ,hingga sampai batas hidung ,masukkan
reagen yang reaktif ,dan alat- alat yang akan digunakan,karena Almari asam ini khusus
untuk reagen yang reaktif,pekat,dan konsentrasi yang tinggi sehingga harus hati — hati
untu menuangkan reagen atau pun utk memipet larutan yang pekat.

Tutup kaca jendela Almari Asam secara perlahan lahan agar tidak terkontaminas dengan
kita /Praktis

Cabut Stavolt dari listrik jika sudah selesai melakukan pengambilan raegen dan wajib
dibersihkan dengan lap fanel yang basah agar tetesa reagen yang pekat bisa dibersihkan
dan tidak lengket ke meja almari asam.



5.LAMPIRAN

LAMPIRAN:

BAGAN ALIR (FLWCHART) SOP

URAIAN

PIHAK TERKAIT/PEJABAT YANG TERLIBAT

PROSEDUR

Wakil
dekan Il

Kepala

Laboran
Departemen

DOKUMEN/
FORM

TARGET WAKTU

MULAI

awal
ganijil

Setiap
semester
dan genap

mengecek
kesiapan dan
kelayakan alat
yang akan
digunakan satu
semester
sebelum
kegiatan
praktikum
dimulai

awal
ganijil

Setiap
semester
dan genap

menyusun
daftar
kebutuhan alat
dalam satu
semester
disesuaikan
dengan
kebutuhan
masing-masing
program studi
dan banyaknya
kompetensi.

awal
ganijil

Setiap
semester
dan genap




menyusun
daftar Setiap awal
semester ganijil
kebutuhan alat dan genap
dan bahan
habis pakai
Rk ujisn Mengajukan ke
praktikum ' Prodi D3 TLM
sesuai
kebutuhan Prodi
mengajukan Setiap awal
Nota Dinas semester ganijil
Daft dan genap
ar
kebutuhan
bahan  habis
pakai kepada
wakil dekan 11
setiap semester
dan kebutuhan
alat besar |
mencairkan -/ Setiap awal
dana pengajuan semester ganijil
; Pens dan genap
dari Kepala
Departemen
membelanjakan Sesuai
kebutuhan alat Kebutuhan Prodi
D3 TLm
dan bahan
habis pakai
sesuai
anggaran yang
di Setujui oleh
Kepala

Departemen.




