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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/

“"o 'l OPERATING AND SERVICE MANUAL

BT 5501A |
|- LASER TRANSDUCER (LASER HEAD)

Vi SERIAL PREFIXI 2020A

This manus) upplles directly to Hewlett-Packard Model BS01A Laser
Transducers having serlal prefix 20204,

R . o )

‘ o 0. ., okALPREFIXES NOT LISTED

B . 1

o Forserial prnﬁxcs above 2020A, a Manual Chanse;heull;lncluded with
. ~ this manual, ForloWermlnI prefixes, refer to Sectlon Vi of this mantal,
v o N

‘1'3. v . ' . v |

F' | . N Y ; i 1

;:,: T ‘\‘._ _ | i.]. | ‘ l | . | . | ‘;i

Yoo oo : Copyright - MEWLETT.PACKANDCOMPANY 1078
Se N B . 5305 STEVENS CREEX DLYD., SANYA CLARA, CALIF, D550 '

Mamu! l'lrl No. nsm-sms : : : ’
Microfiche No, 05501-30026 | , © Printedi MAY 1981

._.:__:"’:a'” X | o [ﬁ HEWLE'I;' |
* . : . PACKARD




~ LIMITATION OF WARRANTY | ,
_The foregolng warranty shall not-apply to defects resullln’; from Improper or innﬁequale ‘mnlnliunancc _
4

| ni‘cwslzvz XEMEDIES =

* Praduct malntenance agreements and Pther customer assistahee agreements are avallable for Hewlett-
t Packard products, o _ ‘
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CERTIFICATION .

RN " . . | 1
Hewlett-Packard Campany certifies that this prostuct met lis published specificathons at the time of ship-

mant from the fictory, Hewlett-Packard further cenlﬂns that its calibration measuraments are tracedble
te the Uplted States Natlonal Bureau of Stardards, ta the extent allowaed by the Bureau's callbration facliity,
and to the callbration facliities of other Imternational Standards Organization members, :

. WARRANTY

This Hewleit-Packard Instrument product s warranted agalnst defects by materials and WQrk}nn|1ililp fora
. perlod of 90 days from date of shipment, During !lm!wnrlrnnty pariod, HP will, at is aption, elther repalr or

replace products which prove to be defective,” ,
paand S R o ! )

an'rqmv servica.of this product will be performed at Buyee's facllisy at no char‘%c within HP service travel

areas, Outside HP service travel areas, warranty service will be performed at Buyer’s facllity only 'upen

HP's prior agreement and Buyer shall pay HP's raund Irlp travel expenses, In !I‘ other cases, products

, 'must be reiurned 1o a service facllily designated by HP,

4

. For products returned.to HP for warranty service, Buyer shall prepay shl?plhg charges to HP and HP shall.
" pay shipping charges to return the praduct to Buyer, Howevar, Buyer sha
pnd taxes for pro

I'pay all shipping charges, dutles
ucts returned to HP from another country, P ya i Sl

HP warranis that hts software an'l firmware deslgnated by HP far use with an instrument will axecule Its

~ = programining Insiructions when properly installed an that Instrument, HP? does not warrant that the opera-
l prop rr : p

lon of the Insirument, or software, or firmware will be uninterrupted or error free, |

R !
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by Buyer, Buyer-supplied software or Interfacing, unauthorized modilication or mistse, operaiion outside -
or the environmental specifications {or the product, or impraper site preparation or mainienance,
1ioc i . L

NO' OTHER WARRANTY IS, EXPRESSED OR IMPLIED, HP SPECIFICALLY’ DISCLAIMS THE IMPLIED |

" ; W_ABRANT_IES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

b . : }

) : u P '
THE REMEDIES PROVIDED HEREIN ARE' BUYTR'S SOLE AND EXCLUSIVE REMEDIES, HP SHALL NOT
BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGE§,

 WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY;
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For any ns;m;nce, contact your nearest Hewlelt-Packard Sales and Service Office, Addresies are provided
at the back of this manual, - : . o R
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' FEDERAL COMMUNICATIONS COMMISSION
., RADIO FREQUENCY INTERFERENCE
R 4 STATEMENT

-3
!

'Warnlng. This aqutpment generales, uses. and can radlate radio frequency
energy and If not installed and used In accordance with the instructions manual,
may cause Interference to radlo communications, As temporarily permitted
by regulatlnn It has not been tested for compliance with the iimits for Class A

. oomputlng davices pursuant to Subpart J of Part 16 of FCGC Rules, which are.
o dealgned to provide reasonable protection agalnst such interference, Operatirn

-~ of this equipment in a residential area |s likely to cause Interferance in which
"+ cage the user.at his own expense Wil be required to take whatever measures

'may be required to corract the interference,
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SRR - LASER TUBE WARRANTY CLAM ~ ~
Lo B shlpping Innlm’cllons

i o . t : |
o AR , .
. i e Keep pnneulon of the delmlve tuha untll receipt of the replacement tube, ‘
. L eDo not discard the shipping carton of the packing material in which the replacement ube Is recelved,
: glam the defécilva tube In the molded foarh packing materlal and enclose this In the matchirg shipplns
ton, ..
S 2 Y .nku &ny nn:lme thls warranty clalm form, seal the carton lm:urcly and ship to:
) KRR © HEWLETT-PACKARD COMPANY
L S - “Corporale Parls Center
s 333 Logue Avenue
R | o Mauntaln View, CA 54043
bt S ' IMPORTANT
i | I MII.UR! TO RETURN D!ftCﬂ\'R TUBE IN THE ORIGINAL I'ACI(ING MA‘I’ERIAL
St T MAYVOID WARRANTY,
L , FROM r -  DATE.—
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o " COMPANY
I Pl | ;~
o . ADDRESS ’ - ,
v :f' . . ;‘
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. . COMPANY— i _
T : " : ‘ o ;
Sttt ADDRESS ‘ : - ' —
%, HPINSTRUMENT 3, MODEL 1 '
AR o g : . . i |
b b, SERIAL No,
| 2. TUBE SERIAL Ne. _ ’
3 .|l delectlve whe orlginall  YES.O - NO O
} . ! !
. 4, Date pu:_chased (if available)
b, Describe nature and/ar symptoms of trouble . : -
. | :‘ I l ! z
S . .
T ' o o : _ :
!l . 7 6, Describe operating environment (l.e., temperature, humidity, etc,)
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,. GENERAL INFORMATION

1. : / i
R Cor , ! : ! i. . ."'r o |
1. INTRODUCTION |

R .12 This section of the pianual provides a description of the HP 5501A Luser Transducer, hereafter called
S o+ thelaser head, information regaiding identification of the manual, the laser head, and circult boards \v\{lthln
N . the nlt, general applications Informaiian, and complete specificptions (Yable 1-1), Is also Included,,

1-3, EQUIPMENT DESCRIFTION L . a
PR : . : . L BT ' ‘

;- R 14, The laser head {Figure 1-1) is a high stabillty Iaser source that generates & coherent light beam to a )
ISP receivar through the systemn opllcs, The laser head also generates an electrical reference signal REF which is -
T T compared with the recelved slectrlcl signal MEAS (from s 10740A Recelver) to provide d/'splacemem |

et . Information, C
15, As ap additlonal feature, the laser head provides visual and lectrical diagnostic autpuys that Indlcate :

Its aperational status; Retnotely activated tunlpg can be performed via the dlagnosll\c clreuits, ; o

S X i i, ! | . i e V a" _ b

oo © 16, Thelaser head conslsts of three printed-circult boards, two sealed modules, a laser the, ahd Internal |

: o ~_optics mounted in a NEMA type 12 enclosure, These components wJintaln aptimum lntﬁr beam operatian,

-as well as provide continuous leser reference and status information, AN J

R . L Y oot : '

s . :
K '
b *

l; .‘= % , : 1.17!. lDEN“FICAT'ON ‘.;‘ ) i I, i i)_ |: l:;ll' 1 : \ v ;

F

1 L Sy ‘ i ,"4 B [

o : Ay : ; ' .
-1+8, This mapual Js ideptlflad on lim_l]llc_ page by equipment description and Aomenclature, manusl part C
- pumber, and pubfication data, Refer to information presented in the following paragraphs and ensure that /
this} mual applles 1o equlpment.‘helnlg serviced, ' o ' _
FERTRRT © 19, Hewlen-Packard Instruments have a two-section, nine-digit Julus pﬁe-leltcr, serlal number usually g
¢ ' x . abiached tothelnstrument rear panel, The four-digit prefix ({lrst four digity from the left) Identlfles a group of
o ype it oo fInstruments, The letter Indicates the assembly plant focation, The five-digit serlal number Is different for S
g T gk ingtrument, I theserlal predix of your instrument differs from that [fsted on the tiile page of this manual, /
EA tk e differences between this manual and your instrument, IE

. . |l ' .
~'3-10, The printed-circuithoards within'the Instrument are identifield by a two-section, 10-digit part number .
. (g, 05503-80001) and a four-digit series number (e, "SERIES 1404”), The serfes number |dentifies the elec. Lol
" trical characteristics of the complete printed-circult assembly, A feplacement circult-board assemblymay =/ i
: . have adifferent serles number thatn the assembly originally suppfled with the instrument, Therefare, when |
' * troubleshiooting a clrcult-board mpmblr. epsire that the mle:ﬁumbcr onthescher atlcdiagram matches ‘ -
[ . the serios number on the board assembly, }f the series number op the assembly Is | wer thin the pumber |
T : ~on the schematlc dlagram In Sectlon VI, refer to Sectlon VI of this manual for change Information, If the ‘
serles number on the assemblyis higher than the number on the schematlc diagram, tke change Informatlon
Is F"rovlded in a manual change sheet which s available from the nearest Hewﬁm-;’ackard Sales and Senrlcrff
0 ce, ) 7 - ;

t .
1 ! I’f

1-11, EQUIPMENT SUI‘!\’IJED i - - : '/f
y , oo ' /
112, ThelaserHead issupplied with the follawing connectors to allow for fabrlcating the power and refer»
- ence cahles; 4-pln conductor HP P/N 1251-3447, and 4-pin connector HP P/N 12513450, Refer to thi 5501A -
Laser Transducer System Manual Backdellngbncctlnn for fabrication Instructions, Also supplied s a Diagnnstic
caniiector 18-pin HP P/N 1251-2797, 1 Mabricated cables may be ordered, These are 10770A 13 metres),
107788 {10 metres), or 10770C (20 metres) for the power cable and 10779A, B, or C for the refersnce cable,

B . - :
Lo - : .
L ' . !

R I : R ' ! -1
o e - o i : o - : :
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© Model 5501« Cob R ’ /i
'Uenm! ln'ommlan - f‘r : . ' L _ ,
s AN N
=1.1::. ,Awunls ACCESSORIES |’ o o, SN @
1-14 " Refer 1o the 8501A LmrTrnmducchyﬂcm Operaling and ScrvlcuMnnualformllahlnncccuorlm. ! ‘ -
S b ': . ‘zle f
o R ‘l-15. SPECIFICATIONS X RO :
R / ," oot e
1-»16., All leclmlcnl specifications for lhn laser head are listed in Tnbla M, ooy !
/ f':' | e ! ’
o Tabla! h Specfﬂcaﬂam L) e
': "}',"' Co r . ' _ . ;_.7 R
PARNEEEES 7S | Y
“ | Helum Neon Typewith Zeemnnfrequencyupmbcam,zernwnm -upllme.automalicnllyluned
. 1| ueamrowERouTRUL, T |
E "1 miliwate maxlmum, TR |
: BEAM DIAMETER; S C |
A 7 mm {0,28 Inches) _ ;Af}‘; ‘
P T . mcmrcu. sr:cmcmons | o
L B . . ‘-.' |
o UNIT POWER REQUIREMENTS | -.
;l} 7| 15 volts 0,25 Vde 0,6 amp P b
v 1 -5 va!ls +0,25 Vdcobamp P ‘.: |
| | s | ) : :al‘: } NOTE ,‘ ' ) ‘; i
, B A !nlernal Laser Head 2 smp lbmpcrmilpomrdhtribunon to nthqr O
B A _ I.ucr Tramducerupits, U0 ' - s
' .'\ En / . .l“.w,-‘l\ ' ,'. 7
AN | . SAFETY FEATURKS; ‘ S ¥ \
' 1, Front shutter 1o block Laser Beam, ' D ";l' ' :
o 2, Safely bwitch that disables high valtage when cover Is removed. | ‘ ,
ouTPUTS: . |
FRE " Reference signals Dlﬂcrcminl squarewave nnpproxlmnlnlﬂ B MHz, Levels compallble wlll\all
o AT B Laser Transducer System output accessorles, S
A Diagnosticst Set of TTL level signals, : ’
,/’_ - ) B Iw B ."
S PHYSICAL SPECIFICATIONS ), z-
;/ .| maosume , - N | |
% NEMMpr!. o ' _ . 1 _ _
o WEIGHT: : .
o 39 kg (8,5 paunds)
i .
i
; i ' i ] o
e .:' . ! |
_::n.f‘] = o
!. “‘}_"'e: ;‘11, +} .5 t N ! i3 ) | ' '
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st fix

{2-1. |NmobucnoN | L | | R

e n-a;%UNPACuiNc AND INSPECTION © S .

"I*"I-'l. lllheshipplmicnrton is damaged impuculmtln!llorvisll;lcdamagc(;muhc, dnnts,nlc) Illheunit X
t

. fora clalsp aaainsl lhn carrier o hn setiled, o o

..-2-7. STORAGE P .' 5.52 o _ R ;

L4

. R ST C Model 5500A
: _ ' Instaifatioh and Operation

Wl sECioNn |
i INSTAI.LATION AND OPERATION . .

" . . i

27, This mct'on ol the mnnunl cnmn[ns unpacklig, lnmnctloh, slmngc, aud shipplng jnformanon, o
additlon 1o delailed lns!nllnlinn and aperatlon instruciions, ST SN

i 4'

Is damaged, notlfy the carrier and 1 cnearestHnwlell packard Sales and Sarviea Office immedialely (offlces

~are listed at the back of this mnnunlh Kce ;Im ship ing earton and packing matertal for the caprier’s
i

Inspection, The idP Salas and Service © cew amngu rrnpalrnrrcplncememnllhcunilwllhoumailing

i D . . ) o ':ll:la:;

3

2-5. PACI{AG!NG FOR nr.smwmr I o lﬁ_""f

L 25, lf it bpcomns necemry to reship the unl!. use good commercial packnglnB.le sulhe cunlnlnun and
>+ materials uped for factary packaging cun baobiatned through the Hewlatt-Packard Sales und Service Olfices |

listed at the back of this manual, Contract packaglig companies in many cliles can also provide dependable |

,cu%;om packuainu anshort natlm Adhure to the lollowing gcnural Instructions when repacking theunit, | A

;n. Hl | plnulonHnwlell-PackardScwlceOmceurCenler,altnchnlaglndlcnllnglhulypeoher\rlcc o
rcqu red, raturn address, model number ahd fqll serfal numht.r. o Vo ‘ J

by Wrnplheunitinhunvypnperorplauic. T _, | ,' SR

5 Usen rang shlpplng container, Adouble-vall canan made of 150 pound test mnmrlal I adcquale. .

. ‘:l. Un. anough uhock-apsorblng materlal {three to four Inch layer) around al sldcs of the unlt to "

. pravide a firm cushlon and prevent movement Inside the contalner, Protect the lroni and rear
panels with cnrdboard. : b .

o, Senl the ahippins container securely,

. Matk lhc shfpplng conlainer FRAGILE to assure carcful handllng. : - o

: 1o
H .!“

2-3. [} lhc Imlrumnnt is to bc storeéd {ur nn extended pcrlnd of lime, It shmﬂd be enclosed In aclean ,scnlr.d

Py

' conlnlner, ‘; o Ui -

2-9. INSTAI.MTION o o, SRR

210, The following pnmgrephs descrlhe mounting pracedurcs, cquired power and slgnal interconnec-

lions, and fabrication of lmerconnccling cablcs. | _ _ | P
4 . S ! . I .

Pk ;: i, : 1

1

i o ) . . . : . Ve 2-1} .
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“ . aE S “ B s : _.5_7_‘,.6"0 ",’P:“' _— g ;5; - ‘ : - N
;r‘l_,\ . !( [ ) RIS . i . I . ". . . A : \
Ak RO " Uomerrom o '
it Co ' . NIRRT L
Jio L : f‘
D i ' sFigure 2-1.:Mounting Detalls and Physical Characteristics :
o : Sl o i o o :‘.r‘ o R S ‘
BT . 1211, -Mounting ‘ ' ca AR A S P o
N . i ;'! ‘ o 3 ! . b f R
. B [ ' ) i
T ! 212, Mghint the faser head by means of the three slotted niounting takig that extend outward from the, '
", houom edges ol the unit refer tn Figure 2+1 for exact Jocatlons and dimenstons), The mauniiv.s tak.: may be L :*
! “secured'fo the wobk surface In any fishlon that will ror wansmit stresses to the man enclosure and, '
» - consequently, to the Jaser luhe or printed-cirguit assemblies, If necessary, the tabs can be removed and the
7w unitean be mounted on a it surface with 8-32 machine screws; use the same tapped holes that are used 1o o
M ~ secure thetabs,’ v - ~ ‘ I : R
A TR - [caumon] -
W« - L a ‘,' i i ' " ; i 1
PR iy Do not clamp the unitat any rolnl other than the mounting tabs, : '
F' o “To doso can damage the upit, .. ’ ' !
B ) i o S ‘ - B K P ! ; b oo
o 2413, Power and Signal Connectlons N - s ;
- 1 . . ' '
: Lo ¥ C . S ' : :
vy 214 he laser head rear panel contains three multltpin connectors \hat are used for pawer and signal ‘
il 50 connectioh of the Jaser head 1o the remalning companents of a laser £, dnsdu Yer system, (Refer to Figure 2-2 L

fror an interconnectlon diagram of a typlcal system,) Table 241 lisis all power and signal {ines that are avallable

@00 at the three rear-panel connectors, The laser transducer system manual gives addifional system wiring

_-!:7 e . 'nfofmﬂﬂon. “y o . fooay \ v U w\ . ':_ i . ,:- - . . o ‘ :
. o . )_:,;|.§= ,. I'E: N g . . | : | .'!7 , RN , . : :‘1 .




EREE L _ Madel 550)A
LRI Installation and Operation
Hi s it '
gt
>..|f‘ co N ]
Il_ l . , 4 i
g ' ‘ JoIRRALY CaRpS !
S S I -~ : 1 e baraoa
SR . Aty
! B i i ' '
I
i P o Y
I ! -] !
e BIE Y N
H . . § - - -
Co " b st » "™ 1 i
B FREE - ) v Hiy i A
Tt e ' . , . ‘ :
W T PR Pt a2 T
- g . TRAMICHR an any’ S oOMRDILLS, 1
S . j
i L Lo '
o II|
.':;,' : . ; . : J!' l'
R _  Flgura 2-2, Jypleal Transducer System Interconnections B
S L i ' . ‘5 . ‘
' ' 2-15. Cable Fabyjcatlon | i _ o |
. o 236, Power and slgnal Inlerconnecting cables of sultable length must be fabricated using the three p!-lgi
A Included with the laser head, Figure 2-3 lustrates the physical detalls of the three supplied plugs and gives
T " parthumbers far both the rlugs and the recommended cables, Refer to Table 2-1 for rear-panel connector
, J pin numbers of all avallable power and signal lines,
2-17. OPERATION : . L ‘
i - 218, Thelnilqwln'g paragraphs describe the laser head controls, cannectors, and Indicators, and describe ‘
r " the steps nevessary lo apply pawer to the laser head und 1o verify that the laser beam Is aligned through the
+ optleal components of the system, ‘ ' .
2:1%, Coptiolu, Congectars, and Indicators
_ o . 220, Figure 24 Identlftes and descrbes each of the aperating controls, connectors, And indlcalors, Refer
i, - 9 Table 2-1 for informatlon regarding the specific power and signa! lines that are avallable at each of the
S ‘connectors, | A A : .
. 2-21, Power Application _ ,
[ L 222, The Jnstalled laser head it is actlvhted when -H15 Vde and ~15 Vde are applied ta the unjt, After ,
<ot connecting the POWER plug, nicasure the voltage at pins A and B of the dlagnastles connector and ensure i
01 that the power source s adjusted 1o conform to the following requirements, ' o |
;?:!7" BEE .,‘a ! :;!:'; ‘_ L ; BN SR T \ |
[ :}_ Y . [ o - - v e L :
N Pin{+) | Pin{-) Measured Voltage h
A oo . R
o. . , A P H15V 30,25 Vde
2 s ! o t ) ) ! :
b , o B =15V 0,25 Ve o
L . " ' - : ‘ < | . | 2-3 'l B ) ,“'(
i JJ o) “i ) ‘.‘.l’ ]J .Ij .“:Cll i R L SR L A A 1
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A

p

3 G j » _PART NO, 125} 1740
N o

! ]

DIAGNOBTICE
HP Part No, 1051.27g7 | Ielean #22 wires

o ] ; | CADLE END

o L SOEVIEW | !
Au ‘ - IBOTHPLVGE) ‘

‘:“\- - H, [ c | S
| e PINS END VIEWS —————=

3 ot : P

‘Jg|. 1, . , ; _(:‘. . L
|REFERENCESIONAL] .+ . 0 " rower |

i f )
i ! I N [

PLUQ S cAmRE .. DAMCRIPTION ' |
- PEFERENGE SIONAL HP1OFFOA/BIC | Dunl coax; two #22 power wires, Everything snclosed by a second
| HP Part No, 1281-3447 | orsquivalent |Inaulaied shisid, . : . ‘ .

nOWEB | HPIGTISA/DIC | Thrwe #20 wires TR
P Fail No, 125" U860 or squivatent :

L .

i
i

oot . < Figure 2-3, Inierconnecting Plugs and Cable Detalls
- .‘E i ’ l- i ! : ‘,J ; ! ‘(: B , '. - o ” . '!. .‘rl ’
Lo . . , . . P o
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; ! . A ~ Model B50IA
x ’ ’ Installation and Qperation r
=1 S . L " Table 21, haser Head Systen) Slgnal Chan | =
2 gea | npur ] ontput | sigoul Mame | JFuncilon - Source I Destination
S J1sA | - Fused HIBY | Accessory 415V Operating Power. Accessery
ol N SR _ n _ _ Equipmm’ -
FR L T B | Fused H18V )Acccsmlyfﬂw Relwrn . ~ Accossary m
AR N B : | RET ' / - Equipment -
e oy 1t . I
’.{_f: o ‘ e . Systapy Reference Measurement : :
oo o IR R | O« [ (14 W ' llgnajj nqun! to the difference in. Accossary _
F T : )10 | REF freasency between the Laser fy nnd f _ Equipment
f e r ; campnnems, : : | -
J o B 7 O +15y ,Zﬁxlnrnhlﬂsv power Inpul’ Ext, Pwr, Sup. '
S 1B - 15V | Emternal =15V pawer Input © Ext, Pwr, Sup, : .
A . J2C | 48V 7] HSV pawer tost pot) : }ftcsmw
U Y | S . : \ .1 Ejuipment -
P ' : : s _ o (rest use unly,l ‘ -
. 12 |- | GND / Power Grnund ' Ext, Pwr, Sup,
N “, : ! 'I> v ‘]f : -
: 1A +IBTEST +I5V mmpic for diagnasllcs ! . Accessory | [
S SR IR -/ - T ~ Fquipment .
B A }3-B ~15 fEST -15V,snmple for diagnostics Acceisnory F
> - at / - ‘z . |  Equipment | r
(TR B S TEST | 5V sample for dlagnostics - Accessaly '
R K RAV . " " Equipment .-
‘ vl ] 3n osyScom Synlcm Cummon rerm | Aeessery )
N Reea N o V! . L 1 by Equipment : =
R Y - o "—EETUWE Active low signal; external lnpul o . |+ Mreessory , E
L R Co D  Inhiate PZT Tune/Check cycle thulpment =
L AT B J3F | RETUNE Acilve high diagnostic signal inﬂ.cnilng = Acerssory ) -
IR FAILURE failure of the PZT Tuning/Check cycle L Equipment | . —
B ! R TR+ ¥ ‘RETUNE Actlve higl diagnostia signal indicating : Accessory =
AR 1 STATUS | PZT Tuning/Check cydels in process | ' Equipment ! =
(T 1 Bk LASER ' | Agtlve high diagnostic signal indicaring Accessory -
T - L CURRENT Laser Tube current s not within ; Equipment, -
el ‘ ERROR . | minlmum and maximum limits ;. ‘ ' —
o LT 3k | ERROR | Aclive high riagnostie signal indicating | - | Accossary —
SR S ‘ ~any or all of the following conditlans: Equipment -
[ 1, Laser Tube current out of : : . : =
N : : : . spucifications -
I _ . | 2 PzT voltage out of spccillcallnns , I
e ! BT (R 3, Retune/Check cycle In process ( i
e b o )13M LI MON Laser current sample for dlagnostics Accessary = i\f
r: I? o ‘_ , i : [ . I ' Tr‘s.r ' - . l . , o H EqUipmenl . b :‘!-”
S0 BN | pmoN | PZT':volmgc sample for dfagnnslicsgf : * Accessory ' i
_;—ﬁ-.‘.-‘..‘ o _!'-’ i TEST ! Egutpmcqv =-
Sl e | ReFOKT | Activelow ﬂ'axnosllcsisnah R B Accessary - | S
SRS RN -.“-.. ‘{: S - STATUS , lndlmling Laser is properly tuned . ';Equipn?cnt T
- . | N ) | : ' . | )
: ! v ! ! N {
B L " b
g !t ) o o ,
; ; : _ ' ! 2'51
) 3| } 'j ‘ )
: } i : ' ,i_l
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Installation and Operatlon
R = l

;\'-"‘1‘ ! . .- R
B C\SEAL KO,

: ; |lt lu.u\lm R Rt 5 !
=T sy 2 PNTREE OWERON ey 6

‘e ¢ COGURNAL AN YT L " Lt y
~1by : LASER CURRENT .

: CHIEY LN HETUNE EAlLIn ", )
2 oo e FUBE e T PRI,
s TR NETOHE -, ,
W . ';. F . RN . , ot i
J“i .5 ‘

<". I . . - M

X , ! ' NEFENENCE .

! ' SIGNAL POWER o\ P

sl Y A .y

. . ‘-- \-!)’._ . ! e "

e 12
i ;

'.f.;;H - ‘ \ Vi

s "l.lFi,:\\ ; , : i

TR B

BT . |-‘:— . i
BT A vy

'I \I: "I' o
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o __ 1, H5UNDAL

- (LED Lamp}

Yool 2 A5 uNBAL
Sooof (LED Lamp) !

t

Lights when +15 Vde pnwer'.l's high by’ approximarely one w;ll!nrimnrc; or when
the ~15 Vde puwer Input Js,lnw_ {he, Iesq negative) by ane volt or moye,

Lights when -15 Vdc power s high {i,e,, more negative) by approximately one
- one volis or marej or when the +15 Vdc powar Input is low (i.e,, less positive) by

4 i ‘ Cooen pne voll ar more, _ '
S A HBFULE ; Lighis when 415 Vde fuse blows,

S|, WeDLamo) o | }

e . " f.‘ q, -15 FUSE ‘ Gy i_iui“‘ thn _15 Vdc ’UEQ b’UWH.

i ALED Lamp)®, ¥ VA , | |

he 5, POWER'ON Lights when external powar has been applied 1o Laser Head,

Pl EDlampy, ™ e s e dpplid . )

¢ | 6 ULASER CURRENT - - Lights 10:Indicate Laser Tube current is not within appropriate operating limits,

] (LED Lamp)

{LED Lamp) |

18, RETUNE
' {LED Lamp)

i

.. - ': (CanECtUr.} ‘1)
A% POWER
1 - {Cannegtor, )2)
<1112, DIAGNOSTIC
“1" - [Connecior, )3)

.: h— e

7. RETUNE FMLUi{E

| "s.ifRHuE'é R
_ . (Pushbutton) - 3

10, REFERENCE SIGNAL

I

Lights 10 lncflcnte the Laser Tube Is not properly ;u_ncd or that retune cycle did not -

Jfetune the laser, ' , .
Lights lo indicate that retuning fs required or that rotune:cycle fs in progress,

Light should go out approximately 9 seconds after e RETUNE pushbutton Is .

‘depressed, ) light remains on, a twning fault is Indleated,

2y . .
Manually sctivates Reiune sequence,

| fl:"

Mlqli\rs the reference signals (REF and ﬁ?) and +15Y po‘wnrl to he inlen:nnnected

RN T L TR

K 1 atlver system companents, N
y  Provides connectlon palnt for external power supply Input,
Al!ows‘m.on[loring‘:o!‘dlagnosllc signals. and application ‘of RETUNE command
" by external equipment, ‘ CoE SR ;
Figure 24, Controls, Connectors, and Indicators S
‘ i. ‘!“‘ 4‘ . I'-\l: a,:, : i1 - . I . ! . ¥ I
ERE 1 “'\.;“-'\; R o o R




PRI ' AR / , Mado) 5501A
l Lo o L ' , Installatian and Operation

o 223, If a delay exlsts hewwean application of the 415 Vde and =15 Vde power, It Is preferable 1o apply +15
s .A Vdc after the =15 Vde, This provides automatle retune of the laser head upon power turn-an, If 415 Vde is

p applied first, the retune cycle iy inltlatad by elther manually depressing the RETUNE switch {at the rear of the
laser head) or applylng a logic low RETUNE CMD signal 1o pin E of the DIAGNOSTIC connectar,

; .y ; \‘
s : ; ’ R . ! i
F o 2My Alter power Is applied, the POWER ON and RETUNE bamps at the rear of the laser head will remaln Y
YA ~ an, AMier 9 seconds the RETUNE Jamp gaes out and only ihe POWER ON lamp remalns it, * ’ R
_I - ; U8 Beam Allgnment - T | 1 rlt E
_ L SR | | ; o
S P t . . ; ) ) ‘ F ;
',J : ‘ 2-26,  Rolate the turret at the front of the laser head so that the beam exiis through the largee aperiure, DO )0
o 0 - NOT STARE DIRECTLY INTO THE BEAM APERTURE. Presence of the red laser beam can e verlfled by W
S 7" placing a'plece af paper i the beam path and observing the beam reflection on the paper, The companants :
i/ althelaser transducer system must now'be aligned so that the laser heam strikes the photodetecior of the g
iy ~ recelver {HP Model 10700A), Refer to the documentation su) - Yied:whh the recalver and 1o the Lascr
( S Transducer System Manual for furiher allgnment Information,
BN L e : ;
' ' . - i . !l
SR |
(R
%'-, TR |
AL r
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‘ _; o ~ Motel 5501A
A Theary of Oparation
;.a_';.f.'t), y :'- o : : | . _ | L N il |
0 e - SECTIONmM P
00, THEORY OF OPERATION o
EANEN ',!'.‘;_;..1. |ﬁi{i‘bbumor§ o S o
SRR & A The. ection provides the theory of operation for the laser head, The first part presents general lnser

“theory as it applles 1o the luser head, Subsequent paragraphs described detalled laser head operation;
functional analysls of the laser head Is Included, | . R o

}
T R
: f

33, GENERAL DESCRIPTION |

! ¢ i

R - 3-4, The laser head transmits @ coherent light beam {all light waves are In phase) that Is used bf the [aser
N - wansducer system to generate displacement measurement signals, th additlon 10 this beam, the Inser head

~ generates an electrical reference (REF) signal, and accepts and produces imerface and dingnostiesignals for
- accassory equipment, The latar head accepts +15 Vde and -15Vdcoperating power from an extermal sourct: -
St apd distributes fused 435 Vde and <15 Vdc to ather wiilts of the transducer system; '

o S E X Thcininfhéndbnslr:a]lycomlstmlnlhsertubpassembly. rngula\lprclrculmhntcn}urcopllmumglmr
aperation, and diagnostie clreults, B S T ‘
4346, The laser lube contalns a Hellum-Neon gas that is exclied when high voltage Is supplied, A laser
7 ctirrent conirol clrcult malntaing the appropriate laser tube current by monltorlng cathade current and
"~ “‘adjusting the high valtage accordingly, S 1 ‘ : : v
LY - : : .
b,

. . '_]-_ \ ) . ; ) o . . .:l . ) )
& 37 Thelaser ube consists of the anode, cathade, mirrors, a spiing, and aplezoclectrictransducer, These

7 cle\qems are enclosed In the Hellum-Neon enviranment, As a result of the exiclallon, light energy Inthe
c . formy of photons are spontancously emitted by the exclted Neon atoms, These photops, travellng

appriwimately at the speed of light, are refiected by the mirrars and collide with Neon atoms thatareina’
. metasable state, This colliston results In the stimulated emlssion of several photonsby the Nean atoms, This
i T s event dgeurs repeatedly and v responsible fur the laser phenomenon; Light Amplification by Stfimulated
RSN ‘Emissioi\of Radjution. Further phatoh collisions calse increased coherent emlsslon, These chaln reactions,
AN Wiimately rreate an in-phase, or coherent lighs energy lcve} which Is sufflclent to generate o beam through
the laser \ybe aperture, i ' - ‘ : ‘
" 38, The liyer frequency Is determined by the transition between energy leyels of the Neon atoms, Yhe,
TR ~ djstance belyyeen mirrors establishes a cavity length which is adjusted to support longitudinal ascillations ata
AL wavelehgth o{ 6320 Angstroms {5 x 101 Hz}, This wavelength lles In the red reglon of the visihle light
S spectrum, ‘ ﬂ , ’ .

1

© 39, A small ashount of resonant cavity length tuning Is provided by the plezoclectric transducer {PZT) .
~ which Is In front of the rear mitror, A spring behind the mirror forces It agalnst the PZT, The PZT has the '
. property of expandling *n a thickness which Is proportional to the amount of positive de voltage applled

So. 0 through astem corlpeciion at the rear of the tube, The expanding PZT pushesthe mirror to the rear of the
G0 .0 T tube, therel™ creatog a longer resonant cavity, The longer cavity sustains osclilations at a slightly iovser
L e frequency, Therefond, the faser tube responds to a more positlve PZT valtage by tunipg to a slighiy lower
e © . frequency, Conversel, the tube 1esponds to a less-positive PZT vallage by tuning to a higher laser -
ADN - " frequency, This PZT cintrol potentla) ranges from +270V to +1800V, Lo '

1

R : ! K

e ~ 1 310,° Amagnet lhat;u\roundslhc laser tulie causes Zeeman splliting of its frequency symmetrically about

b fgthe normal laser centel frequency, Thisresults in *wvo circularly polaized frequency companents exlating.
Cew 7 inthessme beam, One cojiponentisleft-hand cireularly polarized (LHCP) andis approximately MHz from

Joo o+ the canter operating freqiency of the twhe {fy), The other beam frequency compunent rs righthand
E -~ clreularly polarized (RHCP}'end Is approximately 1 MHz from f,, In the other direction, © | ‘

4 ' L o P : } T p o L .
. P 3, Thedasér beam, conta‘uing the two circularly polarized frequency components (f, and f,), passes
‘ s through a /4 plate (A = waveltpgth), This causes thel, and f,components tobecome linearly palarized and
SRR T ;’,mulunllyperpcndiculer,,qr_orlh%gonal.ThesefrequoncycomponcntsthenpasslhlrouahnA/Zp!alewhlchis
i 7, factory-adjusted to compcr;satef or the Imperfect orthogonal positioning of the fy and f, signals,
I P : : ‘

P e . Do, 3'1
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R P 312, The laser beam, contalning the yartieally polarized 1y {the wwdr of the wa froquencles) and the

gy, horeamally polarlzed 1) companants, passes throitgh n eollimating telescape, This device consists of 8-
Lottt compannd lens which spreads the xtremely narrow laser eam Into'a paralla) 9,20 Inch 7 mm) autput

AR T 1) K ' . ‘
ol . .

b clreult, T

0y cmulwextract thed

C L

. ' NP . _ : . :

304, Addition) eickuits within the laser head monitor PZT voltage, laser current, and performance of the
= rn 0 ainorhatic wuning circulis) as well af external operaling pow
c - pravide disgnostic signals 1o nccenory equipment, A retune
- . manually activated at the laser had, interrupts the automatl
- I center of s mechanical range for3 seconds, Cantyel is then relumed 1o the autematic contral circults, This

—h L " orange,

[EE R Y

F - " following fancthonss .
5 e power Diltbutlon
: *!Leser Cu.rrenli Regpl_nllan; :

oy . : BN : ) ‘ -

EaN i, e Automatle (PZT) Tuning |

\y;, 7 e Contrel apd Diagnostle Monhoring, :

Vi r L ‘;' o i '.,:.“! . I

Soonoa toaay Power Distribulion - .

: A . . : o o .
5 | RE 318, ‘When +15.Vdc and =15 Vdr: are applied to the Jaser head,

R M, A duvice called n beam splitter diverts A viall
Wy ;pnlnmln‘g heam spliter, This splinjer panially sep
. 12 PZY contral cireult comparesthe signal leyel of the

"+ are not equal, an appropriate {de) PZT conlral valtage Is generated to tune the laser tube and caue

o equallaation of the [, and [, companents, In addithon to providing
: f!lumnccfréqunncyhctwunnf‘andf,u‘ndgnn

signal for Use by the transducer sccessory aquipmant,

'+ Indicator (on the A1 Connector’ Board) Js
., produce avirua) ground leye) at jhe Joncilo
. open circuft at both outputs of the
: " poshiive or hegative de Input deviat

i

| 35, GENERAL FUNCTIONAL DESCRIPTION

. R 1. i . st o !
, 316, The following text provides o detalled functiénal analysis of Jaser head operailon,
5 relare yo Figure 7-4 unless otherwlse specifie

fyandfysamples, |

5 I i ‘
poritan of the output biam and routes this sampletoa
arates and applies the £, and [, signals to the PZT copirol
fthulu\mis of thesesamples

this autamatic luning caniral, the control
erateanelertrical referance measurment

er inputs, These clreults drive fault lights and
command signat, lrom accessory equipment or
¢ PZT tuning and forces the laser to tune ta the

P 1 rewuna capability Is'provided to biring the laser operating frequency wjthin the range of automatlc cantral
ST when, due 1o exireme envirapmental changes, the laser attempls 1o tune beyond the automallc tuning

B

t

1

the POWER ON light-emitting-diode
forward blased and Hluminates, The de Input potentlals also
n of o 15K ohm reslstars, This kalanced conditlon resulis in an
.comparator switch, An unbalanced condltion exists when either the
es (rom 15 volts by approximately 1 valt or more, This offiet causes 3
Indicator, Table 3-1 lists

@t ", corresponding comparator switch oulput to go to groun yresultingin a lit UNDAL
AT 0 Yhe unbalanced de valtage conditions and the resulting unbalahced indications,
- f f L 4
N \ Tahte 3-1, DC Unbalanced Fallures ‘
LA . y . ) B R
~ w0 | pCInput Voltage | Unbalanced Condition - Unbalanced Indicators
ST ) ___(SeeNote) . |+15V UNBAL ~15V UNBAL
R ! 1 : i e H - e . .
LI Co o] I | High {mare posliive) ON " QFF .
I e HEYdc Low (less positive) OFF ON
L " o T e High {more negalive) ° OFF - ON -
j’f,; N R L8 Vde - Low (less negative) | ON = OIF - f.
‘,_ B ’ f,- . i _‘lﬁ"z,'{ - ) b i ) ! : ! ’
:l - - ) { (fﬂ ' : * | '
1\:,‘_'_) . ]' I '} Yooy ok ; o e ! co L ' : ‘
St 349, I elther the 415 Vde ar -15 Vde wa-amp fuse opens, current Is diverted through the assoclated LED . ' ©
= oy 400 indlcator, wining that fuse Indicatoron, |, - .. ¢ ';{g : ' o e
AN C e S :
i R | -

Al descriptions
d, Operatian of the laser head can be gravped into the




¥

hegalive by approximately 1 volt, the unbalance condition causes the
comparator switch inverting Input 1o go niegative, grounding the cathode ;-
of D52 and opening the D51 cathode, As a result, the =15V uphalance !
| Indicator s i, b : y , -
‘321, Laser Current Regulation ‘ . e,
322, The laser current regulatii efrcult s & control loop conslsting o' Jn error sensing circultand the high
vollage power supply, A 390 ohm reslslor on the A1 Connector Board provides p current path for the laser
tube cathode, The resuling voltage drop acrots this resistor provides o'monitoring Input to a dilference
-amplifier on the Cennectar Board, This difference amplifles functions as a voltage comparator, The ather
‘camparator inxut s a reference voltage which Is determined by the adjustment of potentiomater ATR11,
Laser currant Is-adjusted by monitoring A7TP2 (.., the Jaser cathade current test point on the Coplrol
'Boare} or ATTP1 (adjacant to AR 1) and setting ATR11 for theappropriate reading, Onceset, any changein

- Lser current results in a comparator en or outplt signal, This error signal changes the conduction of drlver
-+ A1Q3, Transistor A1Q3 drlves a serles regulator Q1, which acts asavariableresistanceto controf the amount

of drive to the High Voltage Power supply A2, .

- ijJ. The A2 High Yoltage Power srur;pl‘y‘lco'r;slilio[ﬂn ascillator and d hléh vr!jltinge inultipl[ercircult. The - '
~ osclllator Is actlvajed when =15 valts Is supplled via safety switch A152, Osclllatlon Is maintained by Internal

sswitching transistars that aliernately drive magnetic ¢ore transformer T1in and out of saturallon at a rat that

= depends on the amount of valtage delivered by series regulator Q1, Higher drlve voluﬁc results In a higher

oscillator frequency and a higher peak-to-peak amplitude, Less valtage reduces osci

{ cak-ln-peakk The'  jilator uu'trut slghal determipes the amount of high voltage de output that Is pro-
uced by the high  age multiplier circult, - : ‘ 1 :
_ \ : :

e i ‘ ‘ ‘ ' . : . L . ) Lo _
3-24, The high voitage multip,ler cunsists of voltage daubler clrcults that are wired In serles to producea
net high voltage output of up to 10K Ydc, This variable output Is applied to the apode of the |aser tube ‘o :

oontrof tube current, The high voltage cireult responds to a variation in cathode current by providing a change

~In aniade high voltage, This high voltage change brings laser tube current back to the appropriate level.

; 3-15. Atilon_;allc PIT Tuning L )

- 326, The:|aser tuvhe s qutomatically fine lur‘ed by a conirol loop, which consists of the Beam Splitier

"Ammb'{. {Ad), Lock Reference Assembly (A5}, and the PZT Power Supply Assembly (AG), These clreults
sample the output heam and provide PZT coniral voliages that malntaln the appropriate dual-frequency

" beam emission,

1

! - . Msembly photodetector diodes, -

i) } : ' ot : ; y
. , .

R .: '3-27_1. “the Beum Splitter Assembly diverts eprroﬂlmnlely 20% of the laser tube output heam and applies this |
- _portlon of the beam to 8 polarized beam split

. ‘ ter, The polarized splitter extracts the orthogonal frequency
components fram the beam sample and providesseparated s and 2 frequency Inputstothe Lock Reference

, oscillator frequency apd
amplitude, The typical oscillator output range I8 12,5 kHz at 50 volts (peak-to-peak) to 25 kHz at 125 valis

. E; Co e E o . ‘ i ) Mﬂde[ WSUIA
T U AT T s Theory of Operatlon
320,  System sperating power ls dstributed (o the Jaser head and ather transducer uplts via the connector . !
’ ~ board, Saferyiwitch 52 opens when the laser head cover is removed, This disconnects =15 Vde from the /
o 2 plezoelectrie dansducer (P2T) power supply and the high voltage yower supplr. As n result, these pawer
| L suphlies becdme inaperative, The 415 Vde Input Is applied to a regulator on the A? Control Bosrd, This
. pagulator ‘provides +5 volis far use within the |aser head, ' :
’ ‘i‘i': 34‘ . : ' ¥ ! NO“ e 1
DR High or low Indicates voltage deviation of approximately 1 valt) or more, ‘
b 1 For example, cansider the 415 volt Input golng more poiltively by 1 valt,
- -~ “Tha haverted Input to the comparator switch gocs high {l.e., more posl- : ;
ST R tive than ground), This results In the cathode of LED D51 wwitch golng ' ) ¥
‘ " 1o ground, sctivating the UNBAL 415V Indlcator, The cathade of LED ' .
; A D52 qutput remalns upen; Copversely, if the =15 volt input goes mord \

X
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Y Theory of Operatian
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b 3, The polarized beam splitver allows a small portlon of the {, companent 10 be mixed with the f,
“ b phatadiode Input, A smisll antauht of £, slgnal Iy also comblned with the , photodlade sample, As a result, 0
oo U each phatodiode detects a difference ’requ::my signal {spproximately 2 Mix), One photadiode aurput

Jaoo T vignal, deslgnated com 1y consisis of adlominant 1, signal, ar’ asmallamountoffy, Asaresulttheamplhude -

' o F the con‘l:r.-l, slghal ks a function of the' f, componant of' the beam sample, The compefy amplitude ls

' detennined by the {,

* . -
Gtk ": B U

.. \
y i

Jevel of -the input beam sample; Cemp+f, Is applled to the nrgative difference’

Wy Integrator fnplat, whila comp-f, Is applied o the poshilva Input, The differanse Integrator compares these
~“Inputs and provides a resultant negative dé output signal, The mn?nlludc of this signal depends on the
- relative amplitude of the comp-fy and comp-f, signals, Typleal levels range from -3 Vde 1o =7 Ve,

. Lo ‘ o c ; .
329, The FREQ potepllometer, ASR4, Is an offset adjusiment that providas the appropriate differen ¢ |
Integratar aptpyt when equal comp-fy and comp-f, slgnals are applied, Thisadjustment compepsalesforthe
[fact that the twa photodiodes sre not perfectly mitched, - - e .,

3-30,:. A RETUNE CLAMP Input slgnal from the A7 Cr teal Assemby actlvates the clamp switch clrcults; ths
- pesults In n -6 volts difference Integrator autput, This RETUNE CLAMP slgnal Is provided when'the manual

RETUNE button is pressed or when the Fﬁﬁﬁﬁm flgnnl Is recalved, The clamp signal lasts 3 secands,
 after' which time the automatle circults resume control of the difference Integratar output, - . C

Py Lo S R |

3-31.) The de difference Integrator contral signal Is afa Wed thraugh an emier follower 1o the PZT Power

Supply, The PZT Power Supply aperates jn a manner similar 1o the High Vollage Power Supply and conshits of
: ~ an oscillatar and one voltage doubler, This power supply responds to conirolinput by rmvldlngndc output ] .
.t thatvarles from 1 ta'2kV, This output directly contra slhclnscr-lubelfzr,nndulqlmateycaumsequnllzu!fon ‘

o ~of the Jaser beam fy,and [ frequency components, o '
;o : ! o L . : ' '

‘ .+ 332, Todemonstrate PXT control foop operatlon, conslder an f, {center frequency) drift towards a lower
L Irequency (f)), The resuling increase in f, signal level Is schsed by the Lock Reference Assembly circulls, o
St s Thesa elfeuins réspond by applying a more negatlve PZT control signal to the PZT Power Supply, causing a

U T parvolage decrease, The tuned lnser tube requency s Inversely proportional 1o PZT cuntro va{ln elnput, .

o i+ A decreasing PZT voltage therefote wines the laser whe rowards a higher frequency, As o result, the f,

S , -amplitude decreases and the I, component becomes equat to the f, companent signal Jevel,

gy “h S - : P : i :

- Lo : O TR b o Ty P AL : '
Wi 333, .The Lock Reference Asscmb{}r also performs the funciian of providing the system whh a reference
L - slgnal, The comp-f, slgnal Is applied 1o an ayer-drlven RF ampllfier, The resuliing output Is applied to a
e i differential line driver and g detecior circult, The detector provides a de signal which 15 pr_oronlonaltothn
7 REcompd, signal strength, When this de output signal exceeds +0,3 volt, a sufficient signal requirement Is
1, sallsfied. ‘As'a rem[g_‘{he threshold detector output goes high enabling the differential driver which ‘
' producesnlrucﬁﬁ?q pignat, The enabled driver providzs complementary (REF and REF) relurence signals ‘
© 1o the trahsducer acenssory modules, e ‘ f Coe :

-1 H
i

. 334, ‘Control and Dlaﬁ\hgiﬂc Manltoring

‘ . . . 1 - . ‘ . : ] . : Vi LT o l‘ ] .
3, -TheAﬁantmIAsmfnblygpneramsdlngnostlcslsnnlsnndprovldmllmfngandcnnlmhlgnnlslorlhc
0., retune function, v . , v o ‘ SR
o N ' | l‘j“,_"l "l““ o ! : | i': [ o t
[}

Yy 3%, RETUNEFUNCTION {refecto Figure 3-1and 7-4). The retune function is Initlated when the RETUNE :
) pushbutton, 51, is depressed or an external RETUNE E&iD signal Is recelved from a transducer consraller, '
3 ..+ Thehigh-ta-low transition of this shgrial clears the tune fault latch and sets the fune latch on the Coniral -

bt T Board, The tune fateh then provides a low RETUNE output signal that nctivates the error gate, resultlng Ina
=1, v true(high) ERROR diagnosi coutputslgnal, The loglc hipn RETUNE signal, (also generated by the iunelatch)
: _ ’ rr_ovlcjcls drive thatlightsthe RETUNELED indicator, The ERROR diagnostic signal stays high and the RETUNE

i ! indicator remaln lit during the complete retune cycle, |f the laser head successfully retunes, the ERROR

© v signal goos low and the RETUNE indicator goes out, ty g

R PR ., 337 Attimet the asitive transktion of the F%_ETUN,“‘CMDsfgnaI) the retune thming clreults generatea 3-

;o secopd RETUNF!. %LK%F signal which is|applied to l:ue Lock Reference Assembly, The Lock Reference

s =~ Assembly’tuning’ clrcults respond to thig Input bzlmll LFame‘ driving the PZT-controlled Jaser frequency

S towards genter (fo), Upon lermination 6f the RETU FCLAMP signal (3 seconds after 1), the automatic PZT: . :
[ + lunecirculisresume control of lhemscrtthng.5ucccssfulrclun]ns isaccomplished when thecomp-f, input '

o0 1 signal o the Lock Reference Assembly provides proporilanal de drive that exceeds a 40,3 Vdc threshold 1 I
level, When his s satlstled, a low REFC!)K slgnal Is generated, This signal Is applied to the Cantrol o
- ' : ! g i ’ : o

NS i .

condition
o

t !

[ . : \ o
Y o D [ b [P 3! S £ e : S DT S




Yoo iignal Irlnvnflud by the enablad ¢lear gate and the resubting ELR trigper clears
; S I N . Do g ; \

e A o " Model B501A
ST B I * ., Thiory of Qperatlon

.w‘ L v | | v .:' o P l | f
* . Abvembly tost gate, Inhiliting the gate, This disaliled gale provenis a set shgnal (generated during e t)
" fram reaching the fault latch, As a result, the fault Tatch remains cheared and provides s low enable signal 1o
"the clear gate, During time {approximately 3secorsds after the retune :yrlcsmrlud‘], & 10-micrasecond CLR
the lune latch,

[}

L ‘ ‘ : ; ‘
30 i the retuning process I nol successfully sccomplished, the threshold detector abtpul fon the Lack.

a0 Relerotes Asmmblg) renialns low, This sighal prevents generation of asystem referance signal and provides
‘ i

. a false{high) signal, Thishigh shgnal ¢ nablas the tost gate fon the Sontrol Assembiy) during Himest, 10
SO0y Asaresult, theysignal (from the retune iiming cireuits) drives theest gate autput low, This bow signal sets
I,l_fm tune fauit latch, The set latch - o ;
G n.__“l'r)bvldus drive 1o light Hlie RETUNE FAILURE LED indleator, -~ 1 o
T Inhiblis the clear gate; theyby, keeping the tune latch set, As a result the RETUNE LED Indicacor g
S remaimON, o0 L o | .
A "!c.f_f Malntalns an aclive (high) ERROR auiput signal, : i : ' b

. 3-39, DIAGNOSTié SIGNALS AND INDIWATORS, Impfnper laser current, PZT vollage ar beam sampling

i Inputs: results In an active (high} diagnosde ERROR nutput signal, The faser cathode resistor on the -

. Canneztor Board provides an inpul voltage which serves as o monhoring slgnal to 1he Control Board Laser
~ . CurreptFault Detoctor, This faklt detector Is a dual comparator which i activated when the monitoiing
i voltage {represepting | scrcurrbnl)nxccndsanurpcrllmilul +2.0valts, or falls below thelower limit of +1.0
ol The resulibng Inw.%l FAULT signal actlvates the errorgate, turns the LASER CURRENT faultindicatoron,
and pravides a subsystem LASER CURRENT fault dlagnostic output signal,
[ | L Lt i E : oo

'3-40, "Apartofthepzy PomrSuppiyoutrutvoilng’n'(p;)ro:lm'nmlﬂ'ﬁ_mmh) issampled and applied 1o the

* . PZT fault detector onthe Control Assembly, This clreuitis also a dital CO!{T_E:{MNDTWM(MI activated when the
PZT sample Input exceeds +1,8 volts, or falls below 40,27 volt, A fow F2Y output signal seis the une latch
" netlvating the ERROR diagnostic aulput signal, In addition, the set lune latch output lights the RETUNE .

o0 Indleatorand pravides ‘an. active RETUNE diaghostic outpuy signal, This signal indicates a laser retune

requirement, 1
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IR a N o Muode] 5501A

. . o . \ . C o Malntenanes
® SECTION 1V, S
S - MAIN]}ENANCE SRR

" /41, INTRODUCTION \ |
t

;7 s Ad This seailon provides information to facilitate gmh laser head malntenance at the replacenhlo:
v+ madule level, ihcluded are parformance checks, Instnlment accens pracedures, a troubleshoating How o
a " chart, traubleshonting dingrams, and adjustment pracediires, When a faulty moduleis lsalated, the (rouble
SRR _mnglmlfurtlmrimlamdlothccm_nponemlnvnlbymlnull functional sheary provided in Suction 11} of this
. manual, : : | -

J 43, PERFORMANCE CHECX | | o
{‘; _ - o ‘4'-4. Wlmn new 8501A Is rccul»éﬁ. Qr no_rml.i opumllnn\ls In daubt, this lr;st may b}c'pc'rformuti ta i g

.. derermine if the unlt Is operating properly, The: 415 Ve anY <15 Vde are derived from external power
o supplies, If necelsary, adjust thase power supplles 1o canfonly to parameters in Tables 4+1 and 4+2, The
Mo lowing test equipment is recommended i , _

_’Hi‘ 1707 Qscllloscope or ndui%lmi((:{ MHz nieamrgmnnﬁ,

. HP 530075306 Multimeter/Counter (H15Y. measureidnts) |

l . . i L " f“;- \ H
" _ 4-5, Check the 5501A voltages in the folloving mannert ;- \ i

R ‘Dlscapnect the, POWER cable, ', ’

1

O by Measure the voltages at the disconnected cable plug as nub\md In Table 4-1,
N . i : . : :
! EULP : : : : L ' ,
; e o S Table 4-1, input Valtage
o . . ' ' Plug Pin © Voltage
o CAHLDLY | wsweasv |\
| DIF) S =) | 15 20,25V \ S ‘ :
. i , - : . ;
. S c. Connect lhcplug to the 5501A POWER connectur, Disconsect the IACNOSTICpIuQandpcr!'oma
the voltage measurements accarding to Table 42, : . . : .
' "I} | | vy, } ;
Table 4-2, Voltages at Diygnostle Connector Ly
’ 1
. | bpiacNosnic . :
LR : Sty : Gt Connector Pin ~ Valtage ‘ '
o . ; B —— : S
o - [ M) DPE) +15Y 1Y o
R R I TR AVEY | | s v
[ CH, DI} | 418V 20,25V ~ o S
L ! s : i ! e b0 :
S i : . , o *Yoltage provided hy 5501A clrcuts, - ; ; L
' | J : o : \ ‘ t
R o urr I , ( , ] -.‘ ; : 3 ' ; v} i
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L Malmenance. | TR R L | |

B B b L yo i " _
P Ty Qbserve the reanpana) Indlcators of the 5501A while teprassing, than releasing, the RETUNE . |
S wwhieh, The indleators should be as deserli In Table 4.3, © - o . o ;

: . o ' - by . e : ‘ k . _

N ! K rnb!_q__ A3, Indicator Condlittons Durlng Ratupe

ﬂ'"“_;! . [

e | . indleator : . Copdithan o ' : . I
o ey | ‘ ‘ ‘ :

S b AMBVUNIAL OFF B
o [T BYONBAL | oFF - ]
msvRusEr T o ! R
R (Y T - o - 3
ot rowmoN ON o I '
A LASER CURRENT, | * OFF | o o
* RETUNE FARURE If on, should go off aftek REYUNE swiich Is depressed,

;~, L RETUNE Ligh gaes off approximately 9 seconds afier swiich s retensed,

i

1o o 1} I‘:‘: ‘ ! ! t :-' ‘ o P i . s. . - o . ' . o
AN Y Dl:;innnnclplug 10 B501A REFERENCE SIGNAL cohnectar and check for a prajer signal as shown in
N [ Tahla 4, F ; ‘ o .

TR 1 :}hcohncct ollcables and abservg red haam emiled from 5501, DO NOT STARE DIRECTLY INTO. ~ +
S T DEAM, - T A _ 3 RTE oo e . f
]“/1“ o ' ' | | | ; : . I‘:; | | ; !
‘l | L - Table 4-4, Reforenco Signal ; L I ‘ ;
" Refepence Slgnal .|~ 0 . oo oy B
‘Qonneclor Plp | } R '5'3'"", T ' T
== — —— — — —r= : - = ===] !
. ny ; ; ! . |
}‘, ‘ 1" l ; 14 : i i . : . b [ | | ‘l y
‘.,...: :i _. | ) -. ' 1 B : ‘i-b . kPPn'OH, +; : : | [ P
.Ill R . : N P ‘5v= 0.5 in RS ' , v } | )
‘l::._ I.‘.! | '}'.‘lj‘_z,cl ‘ .! i 4 ‘.l' - . ;I.i ] 1 v s J I. ‘1- : .
S N ov , | '
| ' i L D ! Yy e l" "5V P — ) f) a3
i R Y : BN :
' : , ov ) |
. | o i oo
By 1 r o ) ’ ; I
‘L |. ,'# o B . i; . ) . '; ) ) . " . | } _, . |

. - Lo : R by
. . . : b : _ : . ; | )
o ",_‘:M,:awmur\:{a,mmc_cﬁssk .f ‘ . o A

P

I i T }f:. (' - : o ! ) -
ST A Acenss 1o the aisemblics within the laser head Is required te: rroubleshaot of adjust the laser head
v. . . clrcults, The following paragraphs deseribin how to remave the lager head covers and how to remove and
Ao reinstall the major aisemblles, o " o

’ : . Lo i ' ; - L .
g.}‘;zi L S PSR . o 2 . (L b,
T 3 - \_WARMNG. S
REF I L . ' . ‘

- HIGH VOLYAGES ARE GENERATED V/THIN THE LASER HEAD . - ,
Sy w0 HOMSING, THE COVER OF THE LASER HEAD CONTROIS A~ . L
S ", SAFETY INTERLOCK SWIYCH TO PREVENT ACCIDENTAL ACCESS : o )
S ' TO THESE VOLYAGES; TO ENSURE SAFETY AND POSSIOLE
oo, o7 EQUIPMENT DAMAGE, HOWEVER, ALWAYS DISCONNECTTHE: . .. . '
T T O _.rowmsouncrmommzusmuunnnron;nm?vmq .

’,‘ : : .,“ I ; :1.:.:'.:_4 i 'H.W THS COVERB’ X -
oot L -:‘. . . . i ) .3 » i I
' [ 1 . o |
3 ' '
I . 1
(l . g - . 1 . ]__I...
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| hotl e ” . I Madal 5501A
| f o G4 Ir.__ -:-:‘!_‘-'!| i )I; "; . . , R . ;! =": b " !! L . Ma'n'nnhn:“ h

) 0 411. To remove llm lmnlpannl and side covers from the Inmrlmad, parfnrm the [otlowlng Meps}
! : o

‘ . Rotaté tha front» |§anhl Nt 50 thay they large opeplng Js at the bbttom and the slatied, 1/4 urn.
', + Javtener bs visibla through the opeping, ) '

v ", Uslnnnullab!n |c;cwdrlvnr. ratate the fastener 1/4-Wrm In the culmlnn.lnckwlm diructlnn. '
i " !
I ER IR - Remave.the front pancl By gently pulliing the panel nralulﬂ away from the iuser head,

RRSTEE - d. Remova the two half-covers by gently pulling each cover autward and forward, This releases the
- ' y ndgcs of the cavers from the retalning grooves along the edges of 1he mnrpnnul. | R

£y  : | "4, To remove the A5 LuckRnfemncu llonrd Assambly, pnrfmm the fnlfowlng stepst -

o & Remavethe !wo machine screws that secure the lock referanee board 1o the A4 Behm J:I[llm- !
o S0 Assemblys These o SCrows nlw retaln l!m chreular shroud llmt cavers the two photodiodes
e o ~ mounted on the board, . R R

Ve b, RumnvcilwtwomnchinmcrnwsIhnlmcurellmlnckm[umnmhoardlolhcu slmpmi,slmul-nwlall
W .pnnel

T Ganlly remove lhnlmatd lmm the nmling cunneclur.

Y- . o 4-10, 1oremnve the A?Comrol llnnrd Asmmbly, perform) the following stcpu

a Remiave the two machlnn screws thal secure the contral bnnrd to |Im U-shaped, slmnt-mclnlaub ‘_
i . panel, S ‘ : , ;

W e Gently reimove llm board tham ihe mmlm; cohnnctnr. ' . o

: I
SR 411, To remave the AY Connnctar Baard Assembly, pqrfnrm the. rullowlng stepp:
Coh T e Remova the'fobir machie screws that secure the rearpnncl and remove the panel,
‘ ~ . . b, Removethe iwo machine screws that mount the copnector badrd ta the cast base plate of the unkt,
1

(
. & Labeland remoye the uight wires thas connect to the back side of the copniector bonrd. Thesewirer
ST ke beparhte pin ronsectors and shnuld bcdluconncclcd by gantly pulling lhcwircsmaiuhtnwm
g Tyt from the conngelor board,

[ ST Rempve the two mn:hlnes:mm ang nuits lhul.mach the 21- pIn,mn!dcd plnsliccnnncclorlo e
E N PR *connrzclnrbnard and remove the connecior lmar . _ o

3

i} g BN % Remove Ilm lmr tube nccnrd!ng to the follnwing pmcedurc:

I RO | /RN NG
o o ; ’ ; YHE I‘Ol.i.OWING I'ROCEDURE REQUIRES 'I'HE REMOVAI. OF o
oo : o HIGH VOLTAGE POWER CONNECTIONS FROM THE LASER
T i T TUBE IT 15 POSSIDLE FOR SOME VOLTAGE POTENTIAL TO
T R "REMAIN ON THESE CONNECTIONS, AND IF THEPOTENTIALIS
G4, o0 T NOT DISCHARGED ACCORDING TO THE FOLLOWING
- B L . PROCEDURE, INIURY T0 SERVICE PERSONNEL CAN. RESULY, K
o S N Dlsconnect the ligh valtige pnwcrsurply connectioh (rom the laser tube by mtnllng lhewhlm,
S -0 knwled fastencr In the caunterclockwise direction; hold the wire from rotallngwllhllmrnslennr.
N po NOT TOUCH THE SPRING-LOADED CONTACT, . : ) .

A, Momcmarlly place the yring-loaded high voltnsefonlactonasuitablc powersupplyremmpolnl :
G o such as the cast base plate op which the laser wbe s mounlcd

S Remnvellml.'uerluhccmhndecunnr.clion(Ioculednnﬂmsldcoltlmglasspn'tlnnallhclaserlube) :
' by pulling the connector cap stralght away fram the laser tube, . L

Y R “place the Jaser head on Its side and, wlﬂlemppnnlnuihc!ubewlthonchnnd,removnlhelourluhe %
L mounting screws, which are accesslhle from the bottom of the cast base plate, When Installing the :

Luser wbe, fighten the two countersunk, crasspolnt screws first, then lishtcn llm woa allen head cap

.. 'screws, This ensures that the laser lube Is properly aligned, ‘

‘e, Gently remove the laser tube far enough to discopnect the PZT anode Innd which Is Incatnd at lhc :
# - rear center of lhe tube,*thnn remove lhu mbe. :




.- Mol 5509A - . : L |
O Maintedanee e L K

S "', REMAIN ON THESE CONNECTIONS, AND IF THE POTENTIAL S

i .'! . ' \ _ 4 ' o -
4-13.}; Remove thee AG PZT Powar Supply Assembly according o the following procedure:

e l waRNING C

N . i I
" .’ THE FOLLOWING PROCEDURE REQUIRES THE REMOVAL OF
J )V HIGH VOLTAGE POWER CONNECTIONS FROM YTHE LASER
v TUBE, 1T 1S POSSIDLE FOR SOME VOLTAGE POTENTIAL YO
' - REMAIN ON THESE CONNECTIONS, AND IF YHE POTENTIAL Y5
L0 NOT DISCHARGED ACCORDING TO THE FOLLOWING j
R PROCEDURE, INJURY TO S!IWICE PERSONNEL CAN RIESUI.T.
gy Ilcmow.'lhc A1 Copnector Board Auembly as pmvlnualy deseribed in this mctlun of the manual,

b, - Dlsconnect the PZT apode connection lmmthcrearnf llmlnmrlubn.DO NOTTOUCH THIMFTAL_ S
| TIP OF THE CONNECTOR,
5 e Momentarlly place the metal connectar 1hp 10 a sultable rowm‘ supply relurn paint such as he :ml
' hase plate onwhich the laser luPn is mnunted This will remave the pmslblll!y of a shock lmznrd
(rom e anode Jead,

d gltnmove the three recessed machine ucrcws(f rom thi fop) that securs the PZY pawer supply to the'
), cast base p!alc, and Jemove the power supply from the unit, ,

1 M4, Remove lhc M ngh Vollagc Powm Supp[y Assembly nccordins to lhe lnllowlng pmcedurn; .

J-I P B

A (113 rouowmc rnocmuns msqumts THE REMOVAL OF
B ~" . HIGH VOLTAGE POWER CONNECTIONS FROM THE LASER . ;
) . 'YUBE, )Y IS POSSIBLE FOR SOME VOLTAGE POTENTIAL TO ‘

oy, . .iNOT DISCHARGED | ACCORDING TO THE FOLLOWING
o s I’ROC[DURE, INJURY TO SERVICE PERSONNEL. CAN RESULT, 3

o, anovc Ihc high voltege powt.anply cohnecior fromthe lasertuhc by rotating the white, knurled
¢ *fastener [p the counterclockwise directfon; hold the wire rmm rolating with the lasluncr. po NOT

TOUCH THE SPRING LOADED CONTACT, ., .

b, Momentarily placc the spring-loaded high vallage co; nnct to a sultable pawer supply return palpt
* such as the cast base plate pn whlch the laser whe Is mounted,

ot ' & Dlsconneet fhe three remalning pnwersupply leads (rnmtlmpinconnectorson theM Cnnncclor

1 'Board Assembly. . , .o ;
d Using a sultable allen wrench, looscn thc lhrcc scrows on each forward side of lhe cast base plntc -
Thcse screws secure the U-slmpcd. s‘wel-mntal sub-pancl in a retaining groove ot the front of the
. aut base plate, ‘
. e, f‘arefully IIft and rotale the U-shapcd sub-panel (wllh circult board assemblies nltnchcd]untll lt cnn
be gently rested on top of the laser whe,
', Remove the wo fecessed mnchlne screws (Imm the tap) Ihal attach the hlgh \mltngc pnwcr supply
110 the cast base plate,: '- ,

g. Remove the nncapnulatcd pownr nupply modu!c I’rom Ihe unlt, .]

Y
1y

'4-15. mounussnoonuc B ' o

4 16,/ M the 5501A falls any part of ;he pcrformancc chesk ur an operational fallure accurs, use Ihc :
Tmuﬁleshoolln? Flow Chart {Figure 4-1) to Isalate the fullure to the faulty module, Further fault lsolation to
~ ¢ the pomponent level may then be accomplished by referring to the functional diagram of Flgure 7-4 and the
ncmmpanylng theary In Section I1l, In the Troubleshoating Flow Chatt (Figure4-1), adjustment procedures -
are referenced when required, The module location and schcmallc diagrnms {in Sed!on Vil of this manunl)
are also provlded lo help the lraublcshooter. ' ; ;

|
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Items listed In nrdcr of,most prabable cause of fnllum: R . .'.;.’
’ . f : R R
@ a, Check -15Y inpur, 3 e
IR
b, Check Fuse F2, . . S
’ ! ¢, Check that safety switch 52 Is nngnged and funcllon!ns cnrrcctly. ; '
Y .
, @ a. Check A2 High Voltagc Power 5uppl), ‘ IR _ ‘ R
) : b M A21s replaced, perform Jaser current adpustment, ' v e
‘ . S ; o P ’ . EERTEE
| @ A, Check Q1 serles regulalon ) : o
b, If replaced, pcrform faser current ad[ustmem.' ’ C N ;
o \ : i 'l:E Py
’ @ "8, Check A1 conneclor board assembly, ' ' ’ S A
| .. If replaced, petform laser current adjbstment. o I B
Sy 2 ' ' ; : i
@ 1 Check A3 laser tube, ’ SRR N
; b Perform laser current adjustiment, ’ i CR R
. ' Perform reference rhrcshofd ad[uslmem. ' b ‘ PR
§ i i 0 “-Al.- .J,‘ e '. l
} | ) J P . T \ ' 1 : o ;_ }‘
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‘ c, Perfo;m photo-diade off-set atljustment. , - :
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) Talile 4-5,; Modile Adjustment Requlrements N

' Module Replaced I - Adjustment Required
. —— e
S| M Connecor loard | Laser Current Adj,
C 't " A21igh Yoltage | taser Current Adl. ’ : :
L " Pawer Supply _ Co
A3 Laser Tube Assenthly Lasar Currenl Ad] .

; Reference Threshold Adj,
A4 eam Splliter Assambly llclernnm Threshold Ad].

A5 Lock Relerence Board | Reference Threshold Ad,
' / Photodiode Off-i Adj,

A6 PZY I’o&vnff:{{;pply ~ Reference Threshold Adj,

%

' 4-17. AD]US‘I’MENT PROCEDURES

. 410, The Lack Reference Board Assembly (05501-60204) and the CanncclnrBonrdAsscmblytOSSUl-mm)
are the uply 8501A fleld-adjustable maodules, Perform Vhe adjusiment procedures either as a trouble-

'+ shoating check or whenh certafin modules are replaced, Table 4-5lists the 8501A modulmnd lhced]uslmnm
requlrnmnnls lhnl result from replacement of these modules, ,

;
7’

L4

2 1

| g 4-19. loclt Refercnce Board AJ]mlmcnu o v

2 ’I
A0, Two ndlunlmcms are erlormcd on the A5 Lock Rc[erehcc Board Assembly: llmrefemncclhmshold
adjustment, and: the photodiode nlfml nd]uﬂmenl. ,:;'? . ;

-21. REFER[NCE THRESHOLD ADJUSTMENT, Pestorm llmynlemncethrmhold ud]untmgnt when trouble-

g g - tlmntlng the laser head or when any of the folinwms nswmblles are replaced:
T R ¥ Lhwr Tube Assembly g - | :
M Beam Splitier Assembly . ) ‘ o
S, . AsLockReferance Board Asmmbim ’
IR o /AG PZT Pawer Supp!y Msembly
f?:.'f_’.g : / 42, The rccummcnded test equfpment ist
i.;' / T OHPO? Ou:llioscupc ar equivalent {ac nolse measummnls) | | . .
' o o / P 5300/5506‘Q:uliimetcr/Coun_ler (dr.vulmgc measurements) ' o x
S Y A R - “ e : ; : ) : o Yoy
H i 1 H H . ) '
. ; 9 NOTE - )

o P tince lhc !nmr head covers are removed, lhcr nneciorbonrd
s. f ely swltch, A152, must be closed lnr the Iaser fead lo vperale,

4 s, . Maku thc ndjustmem nccnrdlng to lht! fnllowlns proceduy (fcfer 1] flguve 4- -!): ‘,' o
Yoo, Block Iaser beam as ahown In FlgurM 5 / : -
1 Mcalurc penk to-peak amblent nolse ak ASTP3 WIIh nstllloscopq. .
e Diyldc this. pcak tla-preak value by two, - - / ; R
S, ‘Measure muc de Ievel at ASTP? with osclllosmpe or yolimeter, )
o Rcr.ord lhe lamnr »p( the Valuns,nblalnm} in steps cn dd,

o Monitor ASTPB with aDVM nroscillbsmpe, gnd ad]un the threshold pntcnl[omcler,ASR-lz,lora de
o :;\mlluge equal 1o t»ice the value recorded ln step e, (sce Figure:4-. 4)

i




. H : i
Lo ! C ' ‘ - MOIh}' 5501A .
S . _ : ' g Malnb,nance

ol
™ rer . ' \ H
. i
Pl '
i i Vo
1
s .
‘erﬂ . I ) i
1 LI Lt
MRKBNOLY AD) . \
TRET PONT _ o [ i
ny R i
YHNREHOLD N, ' . '
MTERNONETEN - L : .
I
1
3
N , \ 1 |
i o . ; g
. 1 .
[ DL, LEVEL ’ ? N
nErmINT JETRIINE , 4 S
R ) . . it
P : o ) : . L : .
Figure 4-4, -A5 Lack Reference Boand Adjustment Locations '
: ! o
v * I




[
.
i

iYL

vy

L ! <74, Perform the Jaser cuprent adjustment when the laser tube is aperating Impraperly (e, flashing un
s, a0, and off) ar when any of the followlng are replaced; _ b

SR d|i ]l .’:

T Moda BSOA '
‘_"Mnil_.r_}l_mmntc T I
: . o :
- 0 gr Remove beam obstruciion (inserted in stap a), ‘
. b Depress REYUNE pushbutton, Proper Indications aree
YU 1) RETUNEFAILURE Indicator extingulshes Immediately,

I 2} RETUNE Indleator gaes aut nine secands after switch Is depressed,

L 7.""2"  PHOTODIQDE QFFSET ADJUSTMENT, This adjustmont must be performed when the Lack Refer-
7 ence Baard Assembly Is replaced, The HP 530075306 (2 Mz frequency counter capability) or equivalent Is
e reclommendad. (An oscllloscope can also be used to measure the 2MHz signat by expanding the horizontal
e voseale) o } o . » |

| :4-2..3.' Make the )kl]hilmcﬁl according 1o the [ollelng pracedure (refer ld Figure 4-4)t
_ m Connect copnter probe o ASTRG, | o ‘ SR
<, i Adjusk ABRA for maximuin freduency {or minimim perlod If an csellascope s used),

' 4116. Laser Tube Current Adjustment

S A2 Althaugh it laser tubes appear 1o be identical, each has a slightly different current rating, Adjusting , f
A lhc:;lm(rjc'urrnntmgulnlnrclrcuilsl?rllmmrrectcurrenlnnsurcmplimumxubenpcralinnandnutputbcam bl
handwidih, ' . : ' ; : '

;

o A1 Connector Board Asseinbly

| S '-A_2 High Voliaye Power Supply Assembly ' V _ .
oy ?3_[’/\3 Laser Tube Assembly o ; o :
T A chassls-mounted w 1a regulalor - ‘ ; ' |

Ay Recommended Test Equipments | A
© v+ HP5300/5306 Muliimater/Cdunter {de voliage measurement) -'
oo i N v : 1 .
ST 4-30, * This procedure is performed by adjusiing the current regulator circult while monjtoring voltage
oo across the laser tube cathode resstor, ATRY6 {refer 1o Flgure 4-6), The regulalor circults and the cathade
o reshtor are mounted onthe A1 Connector Board Assembly, Thevoltagn across the 350-ohm cathade reslstor Lo
b Isdetermined by the laser tube current, Therefore the correct voltage s calculated by multiplying the rated :
., tubecurrent by 390, Adjusk current as follows; : . _
[ ’ ! AL t ' ' : z b : ) C
N e L ; . 1 " , 1 i" - B ' . . '“ NOTE ' B o I . B
. ‘ _ ) . _
R o _ ~ Since the laser head covers are removed, the safely switch, A152
N ' (lacated on the connector board), must be actuated for the laser :
L |_current clreults 16 operate, | - b ‘ oy !
PR . ! i T A iy : ;
S, 2, Read the rated current stamped ap the lube plate {this value is typically 2,6 mA to 5,1 mA),
U1 by Multiply this value'by 390 (calculated value s typically 1,0 to 2,0 valts), B
. -} o 3 . ) \ . 1 . oo ¥
‘ ¢, Whilemanitaring the |aser current iestpoint, adjustthe Jaser current potentiomaicr, AIR11, forthe ./
C. i valueobralned Instepb, . I . -
e "_. - _‘ - :A . ;_I | L =,=I" - 1 :!‘ ; . l "_
o , ' 1 o , ' ; . ; K
! ki KL 1 i
R ! /
. o . . ‘ | ','{
! \ J 1 V ! ‘ '
i \' =‘ ; i " B ; , , 1. 1 ;
i | -:' .'H' : : : j
[ o ! i 1
’ | L \ | 1 J ] . ) I H ' ; / ‘ f
‘. ' -'7, : b - 3 : 3 * }
cj e e t ! ; | ! ‘I
\ P ‘ l i lj’ ! : MR b Lo ; ;”
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. SECTIONVI ' ‘
B | MANUAL CHANGES AND OPTIONS
. 61 INTRODUCITON — IR

F sy e This section of the manual contalns Informatlan necessary to update the manusl to coyar newer
ST nirments and to backdate the manual o cover older inkruments; Additonally, eptions avallable for the
: lasar head are described in this section, P ! .

. 63, MANUAL CHANGES | S o ;
:’k‘ v "'l 3' . . ‘ . . :‘ ’ ‘ ; I L : H ‘ !
ot ey This manual applias directly to-unlts having serial number praflx 1736A, except for 1736A 00592 (see _

65, Newer Intruments

b 'ijj '!“} i ; - 6-7.'10!detlj‘r1\|!mmmh o

) j:f:,-.:'i o 6-6, Newer Instruments may have hl?
oo manipl, The manials for these unltswi llncludc'.‘MununIClwnF
[ g:hnnam._l!th'oupdalinslnformnlinnlsmtulng.mntuctlhulqca

Gt

' Tc_al:lc 6+1), For unlis Witk different ggrtn! numbser prefixes, refur 1o'the following paragraphs,

her serial ‘nbmbnr";ifeliuéi than those listed ah thethle puge of this -
es” shuets that describe all required manual
HP Sales and Service Office far infarmatlon,

16-8, - Vable 6+1 lsts the serial numbers and serial number prefixes of units that differ e!é:trlcnlly from the

S unlwdocumented I this manual, Find the prefix of range f ser|al numbers that correspands to your ki,
n ;n‘nd make the manual clmpnes spacified In Yable'6-3, A
‘;; f - . B Table 6-1, Backdating |
10 R SR ?’L‘:P::ﬂ"bf' 5 Make Tlmq_l?lhnual Changes
A e 1 i
T I R
T S 2 ', 2,3
I LA 1234 ]
o oo | A REEEY:
1712400395, 425, B
A (427430, 432,433, 12045
oo N R L R s [
ooyt e 1,2,3,456
T 1 thr 7 |
S 1620A ' 1-0 S
T 1 I 19 '
A K Y 110
O ; | IR04A 11
T T 12
o Lo 1436A {Note) R !
24 and 14237 o O
whh serial numbers 1-14 - .
00121 and above | ¢ ! S
TAZ4A and 1420A with | 1 through 14, Also, {ome unlis require 15
serfal numbers below | through 17, Determine which changes are
0012) .1 opplicable by physhial lnsvectlon of unit,
T 1 throygh 17 o
i 1 o | , ) i
I S AL R

&1




i " angedr '

o ' Page 5»3, Table 51, and page 7-13, Flgum 7»13, chnngc A2 fram 05501'602011 o 05501»60?06, {Parts Ilu _

S nnd Schemalle. Dfngrnm) ! * ) E

: . o 3 . : - : . : . . il
L‘Iunsvﬁ I ' o : | S }

N o Change L‘;uarnph to rend) "Thn Lnscrchd lsmppllcd wllh n pownrcablc 05501-60009 anda rn(nrnm:n

R with the laser liead, Systam intarconnectlon of the lavar head Is accomplished by fabrleating sultable

Modnlhmm.h:"' Tt T
. Manual Cllnnsninnd Opllom ' PR | i

"i',- ‘ A . ‘ : .
e e
o Unll'laﬂﬂ numlmn 1430600197»14!5#00109,1436500200,14361\00200,‘HJf A00215; k

' ' and 14)6A00216 hlcludn change 11, ' .

i
1
T

Chun;nl ;' S o
l’auc 1", Parnurmh 1-123

i
‘ Cﬂb'n 05 'ﬁomﬂp . it C
it

Page 5-6, Trble 5+, Ruplucunblc Parts; o C Ty
“:Dalate 10770ABC lliting, Delote 10779A0C llssfnu. Dcleln Nom 1, Add 05501 6000, Power Cub!u 2450
05501 6000, Add 05501- 60005 llofcrnm:n Cable 20480 05501 60000,

Chan;e n x

\Page 1, Paragraph 192 o
Chmlic poragraph 1o reads *Three plugs that mate with ihe laser head rcnr-pnncl jucks are incluided

H lf, 1

F cables that temilnate with lhmplugs. Refrr 1o Sectian 1) of this muii2el for cable fa ricallnginstmcﬂom.

Page 5-6, Tablae 51, Replncnub!u Partst o |
Dnlntc 05501 60009nnd listing, Delete 05507-60008 and Ilnlng, Lo : _ - |

A ; 1
» . | ;

- Page 83, delele AICH and A'lca, o 1 v
‘Pch 711, replace A1CE and. MCD with nrnlahl lhroush cnnnectinm. ' i N ST

Ctununsz B " i i

U paga 57, chahge ATRY1 o 0757-0209 REAISTOR 133K 1% ,125W, 20480, 0757-0209, o
s, .« Chapge A7R20 to 068)-1335 RESISTOR 13K 5% ,25W, 26480, 0603 1335. ‘ !
: | l’nue 7-19, chanxe A?Rﬂ tn 13.:!!(. changn A?Rm to 13K, _ : .

B

Chlnsc 6t

. I’nge 5+, clwngc A1R1 and ATR2 1 0603- 15.'!5 RESISTOR 15l< 5% 25W, ‘8480, 0603-1535, - o T
R Change ATRT3 to 0757-0952 RESISTOR 15K 2% .125W, 20400, 07570352, .
' Page 5.4, change ASC24 to 0160.0127 CAPACITOR-FXD; JUF £20% 25 WYDI: CER, 28480, 0160 0327,
Change ASCR5 to 1402:0025 DIODE~ZNR 10V 5% 20400, 19020025, | : T
- 'Change ASCRO 1o 1902-3224 DIODE-ZNR 17,0V 5%, 20400, 1502324, =~ - :
I’lae 5-7, change AIRB 1o 0603-2715 RESISTOR 1, 5K 5% ,25W, 2 20480, 0683.2715, :
. Chenge A7R30 10 0603-1525 RESISTOR 1,5K 5% ,25W, 20480, 0643~ 1525. . ‘ L
Change A7R11 t0 0683-1335 RESISTOR 13K 5% ,25W, 28460, 0683-1335, . o) .
Page 7-9, change ASCRA to 17V, Change A5C24 10 1UF. N , Y
I’agn 7-19, cnnnge A?Rh lo 13K Change R10 101, 5K, Change Re o 270. —_— T N
clmmh T o B o o i
" Page 5-3, change Mcs o 0180-0176 CAPACITOR—EXD, ouuriw'x, ISVDL TA, zmnu,nwo-ons. '
Page 5+4; change ASC24 to 6160-0127 CAPACITOR-FXD 1UF :::20% 25 WYDC CER, 28409, 0160 0127.
- Change ASCRS 1o 1902-3149 DIODE-ZNR 9,05V 5%, 20480, 1902:3149, ! A
. ~Page 5-4, charige ASR16 to 0683-1535 RESISTOR 15K 5% ,25W, 23480 0683-1535, 7 : * .
" Paga 57, change ATC1 and A7C2 to 0160-0374 CAPACITOR-FXD) 1nur 20 VIOC, 26430, 0140- 0374, : o o
. v Page 711, change A1C5 to 6GBUF, L ; ' o
Y Page 7+15, change ASC24 to 3UF, Change ASCRS o 9V, Chnngn A3R16 to 3600. - : s
A Page 7-15, change A?C1 and. A7C2 1o 10UF. znv. P . e,

I AT ' C 1 ’ L ; . :
A - . X . : i : 1, ot . - ¢t [ )
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E , chanucm B ’
1. o . Pape B, Tnblus-n Yo '
l”; A n ', Clmnrn ASCRY from 03500-0003 1o WuMJ:ﬁ. 2 PHDTO DIODEt 5ILICON. 20480, wuo-onu. ., -
Lo . Obolate, pnuesﬁ-yandsiﬂ (Replucmhu Pam (m A7 Serlns 162u) bxgl Iump In your manual, ‘
& Sy Page, 7419, Flgure 7025+ ' : a |
T | - Mark this pajge 83 obsolute but keap it In he manun-. Mler page 7-1‘1 lnmrt Figure 7-121\. This page
s can be found at the ond of thls manual sminn. wc pure o clmm;e pn};n number 1o mad T |
S Clungess . R ;‘ .
C o Page 7, Flgare 7y L e L
L oy Makennom on thils drawlna to lhie uHect thu ltualsmn R? nndlmme-ﬂkln mrlpﬂﬁ16r~ nm' ly‘ow. o
s . o . . . H Syt T -‘ll‘ ) - ‘ . 9
: L, Chlnge 0 i o ’ : SR L | ‘ SR 1
© 7 PugeBd, Yabla 51t | 1 B Y
AL Clmnse A152 HP l'anNumbcrnnd er. Pant Numlmrfmn\:!wbznls t03101-161f'. S
SR l’nBM-n Figurs 761 b T e L |
— Clwnuc Al Conncctor Bonrd Surlm fram 1616A 10 1420A, | s L
o . o f‘.lllnge l"' ! -‘ .:7: iy Lo “ s e . l 1) |
?l?‘“: PR _:3‘ : Pﬂgc 7'13' f“‘ure 7’7‘ o ;' i . : - ;. “ I ; " . !4 1
SRR Delate the folluwing notet 1 ., o L Vo .
i " '.(" b o | " NOTE ; oy ]-1 oo ! ;
o z{) o AZ HY l’owqr Su;:p!y bnard was scrics 1604)\, which was mpinced by serles 1612/\, O S
‘. s '|' ‘| C‘llnlﬁ u‘ A BN I,‘:}: - | C ; !: . . :-‘t | .
“ | Page 5+3, Table'1; L 3
. P Chm;lgc AID31, Dsﬁ Ds3, DS4. PS5, D56, DS?. nnd DSB l’art Numbers fmm 1990-0465 to 1990-0416‘ ;
geo o " ange bot) the WP Part Numbcr and M, Part Numbcr columne) | : R
B © 7 Page 56, Talile 5 .
brees - Delete 71205160, 1, Lnbnl,"CAUHON” and essoo-nooo: 1,Labn|, "HP and DATE",. - - ' S
LA Add WP pary Number 7210 2562 1, Lnbcl "CAUTION: LASER 'MEDIUM} MAX") mno, 7120-2562,
..€| ’ L Chlhﬂﬂnl o o ' 4 3 ‘l o ‘ "l. ‘ ‘ . :
Lo,  Page5-d, Table b} o ' b : Lo
b % Change A2HP Pan Number and Mfr. Parl Number from 05501-60106 lo 05501-60202. LR
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