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Title & Document Type: 1223A Storage Oscilloscope Operating and Service
Manual

Manual Part Number: 01223-90003

Revision Date: August 1979

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.agdilent.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/�
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T _SAFETY

gl ; L R To ensure safe operatron and to keep the producr sife, the mformatron cautions, and .}
R A ‘ g warnrngs in thrsmanual must be heeded Refer to Sectrorrlforgeneral safery consrderatrons
PYRRERY IERTEI apphcab!e to thrsproduct. "-'. I SRR
' CERTIFICATION PR 0
Hew’ert- °ackard Company cerrrfres that rhrs producr met rts pubhshed specrfrcauons at the :
 time of shipment from the factory: Hewlett Packard further certifies that its ca!rbratron

- measurements are rraceable to the United States Narronal Bureau of Standards, to. the extent .

ERSRV SURE . _allowed by the Bureau's calrbratron facr!rty, and to rhe ca!rbratron facrirrres of other r'nterna- L e

0 o .

LR R 'uonaIStandardsOrganrzarron members. T A
. . : ] E ‘ g e - :‘t' I]ll‘ TR,

. ' \\ 4 o e o Company wull at its option, elther reparr or replace products which prove to be defectwe
=t i J) 1 ’ '

o B For warranty serwce or reparr thrs product rnust be returned to 3 servrce facllrty desugnated
"oy HP.. However warranty service for products rnstalled by HP and certain other producls

< Vo travel area. Outside HP ser\nce travel areas, warranty service will be performed at Buyer N
S '-‘._ L facllrty only upon HP’s pnor agreement and Buyer shall pay HP 5 round tnp tra\rel expenses

e v o o
For products returned to HP for warranty ser\rlce, Buver shall prepay shipprng charges to HP
and HP shall pay Shlpprng charges to return the product to Buyer However Buyer shaIl pay

Thrs product has been desrgned and tested eccordmg to Internatronal Safety H‘equrrements. S

'_f o deslgnated by HP will be perforrned at Buver 5 facrlrty at no charge within the HP service” T

I R WARRANW. LRI

“ K . v Thls Hewlett- Packard product is warranted agarnst defects in matenai and workmanshrp for a
T period of one year fromp date of shlpment During,tke warranty per:od Hewlett-Packard =~

Uy aIl shupprng charges dutres and taxes for. products returned to HP from another coumry.
: : -‘.' N :! ‘_,!;. C . .]
'::"! errmnou OF WARHANTY B O B R .
The foregomg warramv shall not app'y to defects resultlng'from |mproper 'or |nadequate
B o malntenance bv Buyer, Buver supplied software or mterfacmg,unauthonzed modrfrcatron R
o ar rmsuse operatlon outside of the en\nronmental speclhcutmns for the product or |mproper ' _
! _' site preparatron or mamtehance.,.ﬁ"_ S : LS ’, e T ‘.
. NO OTHER WARRANTY IS EXPRESSED OR IMPLIED I-IP SPE("IFIGALLY DISCLAIMS oo
L “THE !MPLIED WARRANTIES OF MERCHANT;}BILITY AND FITNESS FOR A PARTI v n
.  CULAR PURPOSE i C R S T SR
" P I _' EXCLUSIVE REMEDIES g ‘ R e o e v
U U THE REMEDIES PROVIDED HEREIN ARE BL‘YEFI'S SOLE AND EXCLUSIVE REMEDIES . .
o . HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT SPECIAL, INCIDENTAL, OR U
/L' i GONSEQUENTIAL, DAMAGES, WHETHER BASED ON COI\ITRACT TORT R ANY R
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T he followrng geqeral s.afery precau rrorrs n rust be observed r‘u.rmg 8” phases of op ratron senfrce '
Hlure to comply with these precaurrons orwiith sqecrfrc wamm_qs elsewhere m rhrs manual vrolates safety srandartfs of deslgn

“manufacture and mtended use ot rhe‘rnstrument. Hewlett Packard Company assurrres no hab}lrty fo the cusromer s farlure to

o CENERAL Thls usnSafety Classl instrurnent IS S

. {provided s Wlth terminal for pygtective edrthing) Pl electncal instrument in such an enwronmEnt

: and has baen menhfac'ured and tested accordlng to I I COnSIItUtE' a defrnlte safety h37d d, . ,
mternanonal safety standards. '\_ g ; i : Kl

: '.‘Do not |nstall substltute parts ur perform any .
‘ r.‘unouthorized modlflcatlon to the lnstrument

oeenmron BEFORE APPLYING POWER
, complv Wll’l‘l the lnttallatlon sertton..Add;tnonally. i

e _;"Capacnoré msade the lnstrurnent may stlll be s

‘h“ f°"°l""'"9 Sha“ be °b5‘3“'9d L 4t eyl i charged even if ‘the Instrument has bren dlscon-':, T
P LT ‘nected from itssource orsupply s N S
. ; - y S To prnvént CRT lmp[osron, avold rodgh hand s
Q'Before the lnstrufnent is swntrhed on,’ ! RN ;:]':‘ SR Isng or ]arrtng of the instrument. Handlmg'of PRI g
Hall protectwe earth terminals, exigpsion - " TR the CHT shall be done only by qualaf:ed e
;__‘\ cords, auto-transformers and devices con:\ - FOR mamtenanca persannel using ﬂppfOVBd e
A nected to lt should be connected toa protec- pe '\ oo ‘, safetv rnask and gloves. Tl e RN
' 'twe earth vio.2 glound socker.Any inter- .. ;,':" " ' . SIS i""- ‘

roption of the protectwe eartl gro..lndmg

Z_ iy The apparatus wrll be rnarked wnh thls SR
- symbol when it |s necessary for the user to
efer to the mstrucnon manual rn order io

could result m senous personal maury. Ce -i'
Whenever |t is llkely lhat the protecnon has

rated current cnd of the specrfred type
.lnormal blow,}time delay, etc.) are used for
R replacemenl The use of repaared fuses and the
" short csrcumng of fuseholders must be
avolded KRR g

l» ,:

The WAHNING slgn denoles 3 '
" hazard: It calls attennon oa el
procedure pracnce ot the lnke whnch 7 R

Adlustmenls descnbed m the manual are per~ m e —
formed mth power supplled to the mstrument ;
- while protective covers are removed Energy “if not COUB‘-JV performed or adhered .. | r‘*

avealable atmany pomts may, |f contacted ‘?;- N Lo \']F ‘to, could’ result in Injury or l-.:: of. llfe el
peE s v T De notproceedbevond aWARNING' Gy

‘ result in personal m|ury F' PR A e T T e
. s T e slgn 'unti! the indicated condmons -i' R
; Any adwstment malntenance and repalr of "--7 R ’ff ST are fullv understoocl and met S
- opened mstrurnent under voltage should be 5 1 r"“"""‘"“"’“““‘"““‘* EPRDRE R e
S avorded asmuch aspossnble and whemnevrtable . :1: (;AUT[ON : The CAUTION sngn denousahazard R
. should be arried gut only. by a sknlled person AR pmmmineed ) calls attention ta an operating. '
] who is aware of the hazard mvolved Donot - v N ;f, S procedure practice, or the like, whlch
2 attempt rnternal service or‘ ad;ustrncnt unless TR ", " N f .f not correctlv pgrformed ot adhered . !
 another person, capable of rendering firstaid  © ., T g, could result in'damage to or destruc-: g .‘ 5
" and resuscuanon is present. Do not- replace T f . tiof of part of ali of the equipment, L

R St \H *mslgn unﬂ}\he\;ndrcafredmndmons are
e fully"\ ev# d“ndr;net. R

Ll

l .:-’]" } l‘f : , |

o components With power cable *onnected : ._;' SEUTRIRNE R TN Do not proceed hevond a CAUTION
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O B & INTRODUCTION ’ _ ’
Y 4 )
1 2 "This Operatmg and Service Manual caontains
_ ' nformatlon requwed to install, operate, test, ad'ust and
-‘ser\nt:e the Hewlett-Packard Madel 1223A. .
! thure 1=-1 shows the mainframe and accessones
- supplied. This sectlon couers instrument |dent|f|cat|on
: descriptmn accessones specmcatmns and other basic

information.

o

-3 . A mlcrnflche versnon of this manual is avai-,
lable on 4 x 6 inch microfilm transparencnes {order num-
ber on title page) Each mlcmfllm contains up to 60
photo-dupllcates of the manual pages. The rnlcroflche
peckage also includes the latest Manual Changes supple—

. fment as we!l as all pertment Serwce Noles
s 3

F1-4 SPECIFICATIONS '

126" ‘ Instrument specnhcauoris arelrsted in
N . Table 1—2. These specifications are the performance v
B ‘standards or limits agalnst which the instrument is :

i _-,tested R A RIS
\ . | 'l/ ' ot !
L ,
. 1-6 SAFETY CONSIDERATIONS
] » "I'—-T’ Vo The Model 1223A lsaSafety Class‘l S |

instrument {it has an exposed metal chassis that is
dlrer:tly connected Ip, earth via the power supp!y
cable) SO \ SRR

Y

1l

-—8 v ‘This operating and servite manual containg
|nformat|on cautions, and warmngs which must be foilo-
wed by the user to ensure safe operdtion and 10 maintain’
the instrument in safe condition. . . ! o

' T

v 1-1—9 INSTRUMENTS COVERED BY MANUAL

.’ o '1 10 Altached to the rear of thisi rnstrument is a
‘= - serial number plate [Flgure 1~2). The fixst tour digits of
' . the serial number only change when there is a significant
- change to the instrument. The last, five digits are assigned -
. .~ loinstruments sequennally The cnntents of this manual
S apply dlrectly to the mstrumen: serial number ‘quoted
. » on the title page. For |nstrumems with lower serial num-
“bers, refer to the backdatmg information in Section8 of ©
. this manual. For instruments with higher serial numbers,
: refer to the Manual Change sheets at the end of this

In X
o ' . o . . b ]

. "adz‘ 1223A {- ‘ | . ‘ .;-_‘:J [ -:‘A: : >
| -_‘."'”// / ‘,!‘ l- ".} ‘ ';' . ’_”. ‘

EETE AR _ SECTIONI - S
SRR GENEHALINFORMATION S |

AR P . '
[ A A .

o1 .. General Information

. PR .
manual. In addmon to change lnforrnanon. lhe Manual
Change sheets may contain informatlon for correctlng
errors in the manual. To keep this rnanual as up-to-

" date and accurate as possible, Hewlett-Packars iscom-
mends that you periodically request the latest Mcnual
Change supplement, The suppiement far this mahUnl w

"V jdentified with thts manual’s print date and part rumber,

" both of which appear on this manual’s title page. .
Comphmentary copies of the supplement are avanlable
. from Hewlen Packard.. :

HEWLETT- PACKARD GmbH

15366 00062

BOBLINGEN

i

-

Flgure 1—2 Senal Number Plate

Ty

DESCRIPTION SRR
. I} o \
“1-12. . “The 1223A isa duat channel 15 MHz storage
oscilloscope operating in two main modes of operation=—
convenuuna| mode and Store mode. Conventional features
of the 1223A include Zchm to 10V/cm deflection’

. factors over the full ‘bandwidth; X-Y display capabllltv.l
callbrared sweep times from 100ns/cm to 2s/cm; sweep
magmfler to expand dlsplay up to ten times; variable .

‘ tngger hold-off; ac or de trlgger couplmg, and TV sync
separator Stare features include variable store tlme,
 variable perslstence varjable auto—erase rate brlghtness
and autostore.

' '
B '

T .

1-13. ' ACCESSORIES SUPPLIED
1_-'_14 i ,;Fhe 1223A is'supplier:t camplete @irh lHe _
. lollowing items 1see Figure 1—1).

ITEM HP PART NUMBER
f HP PAR’

400 mA Fuse for S
2110—_0340 _1‘ !

' .230\1 operanon
vt 800 mA Fuse for L
.. 115V operation 2110-0020

‘Power Cable see Figure 1-3



‘\' . ror . o . ' v . e . . . 1 . . X . i
) W .i : - P ; Do . o ‘. . ; :. . ."_ ] . . . IR . I N E ~ .
General information .~ 10w . AR T o L M_nde! 1223A -
. .“. I." _:‘- . ' . : . . ) l. L L i" B ) |! 3 _ll ) o ‘-.] : _.\- . \ o i x‘ . . , PRI ’:. .‘
) ! ' ¢ i \ : . '
;‘.- iy . I - . . ) ' B S Vo . . - C . .
'|-'-:15‘ o ACCESSORIES AVAILABLE B 2 1-=17 RECOMMENDED TEST EQUIPMENT ,}A !
‘. te “ ' ! . ' L 3 : ‘
116 Accessone avallable are Iisted ak fol!ows 1-20 Equipment required to maintain lhe model B
g Mode! lDOI3A 10 1 Divider Probe S 1223A is listed in Table 1—1. Other equipment can be
S \"‘ Madel 197A Camera _ substituted if it ‘meets or exceeds the critical specmca- ! .
Model 10376A Adapter {for 197A} ... tomslistedinthetdble, " . . §
; ~ Model 123A Camera ', L R o e R ]
* Model 16491A Adapter {for 123A) ‘ o _ S o
Model 1230A Logic Trigger ' ' .~ L ' : R L B
' Madel 10173A RFI Metal ‘Mesh Contrast ; _ N
‘Screen - oh o ‘o SR * : S B
K . ' Rack Mount Capabihties' for optlmum rack . o o ' ; o
mount solunon—-contactlocal HP offlce. . K S ) ' [ ]
t l’ E : L e . ' . . \ .
| NeEmaTYPE v SCHUKO TYPE .+ | 1 BRITISH STANDARD TYPE - USED IN AUSTRALIA g o
HP Pari No. 8120-1348 *1 WP Part No. 8120-1539 o1 | HPPartNo.8120-1351 HP Part No. 812071368 |\ - [ ]
une=ewaek - o | | une-srown | LINE=BROWN™ - LINE=BROWN @ .| .
NEUTRAL = WHITE | NEUTRAL=BLUE . “|* | NEUTRAL =BLUE . . NEUTRAL=BLUE . . ! -
GAROUND = YELLOW/GREEN | . GROUND = = YELLOW/GREEN GROUND = YELLOW/GREEN GROUND = YELLOW/GREEN .
- Figure 1-3. Power Cables Avai!éPle:‘ Plug Identification ' o o o .
o L L S, \ b o .
W t I- L ! : P
1 . | ) ;. '. ; .
! W‘ 1o ' 3 B . ! ' .
, | , ! L 1 . "I .
: i ' 1 y ! . . .
\ , ' : Y B
' _I
SR : , o oo B
’ ' i : v ' o
\! L 1 N .| .
‘ A o ! ‘ Y
1=2 , \ " ; ' . ' N
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eneral Infarmation -
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| INSTRUMENT TYPE -

!

;
'

RECOMMENDED MODEL

1

 REQUIRED -~ .
" 'CHARACTERISTICS

¥

»

4
o

‘| REQUIRED FOR,

S

BNC Tee

Vol;{ﬁeier;(:alli- o S | i ' o . ‘
- brator ‘| wp7ER '~ 10mV —'50VPP 0.1% ' PA
| Time Mark Gen. | HP 226A *| . Time marks: 0.1us 1 oea
- o Con ,. -05s ., ¢
o \
~ 'LCR Meter HP 4332A A
. : U s ‘ 4 R : ] oy . :
" TV Signal Generator . | . e P
N ,’ . DGImV - 300V, - A
| Digital Vpl.tmetler. HP ?455A/3 " AC 300V » -
;| Oscillator © Tektronix 191 . 50 KHz — 16 MHz PA
i — R . ' : :
i ) ; \ .
' 50 Ohm feedthrough ' | - HP 10100C - ‘ PA.
Square Wave Gen. . HP 2118 . Risetime 5nsl‘ TA

PA .

e - HP P/N 1250-0781 \ ,
g-in. BNC Cable”’ ‘WP10S02A 'BNC-BNC ' PA
44-in. BNC Cable " |  HP10501A | enc-ene o] ea
Cable assembly  HP1I001A I | cuat banana BNG | PA
- Adspter BNC 1250-0080 .1 . | BNCfemalefemale PA ol
. Variable Teansformer - | ET-3048 100250V 50/60Hz sova | A v |
71000: 1 HV Probe ET4207. = A
-, NOTE;: P‘.‘;Pe.rfqrirﬁancé Cﬁe"t:k. : ’ ) ‘
' ‘ A= 59ius_tment
w‘ .
v ' b R
I ;' ' “ i—la
) it g \l
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:'Tablel'rZ.Specifieations . y B

L 3 : . e 1

© T Model 12238

oy o ‘ ! Ao o | . | l
‘ ‘-‘ ‘K\‘ ‘ v ' . (. S } : . " : ;
MODES OF OPEHATION S R TBIGGERING . S L \
IVanabIe Perslstencel\l‘lritelStore'Auto Store. TRIGGERMODES ' 7,

" Conventtonal
DISPLAY ;\tooss

i)
Channel A . s
Channel B ' ‘
Channel A+ B

Channel B INVlerted) i
Channel: A & 3;: CHOP [swltchmg between channels at ‘approxi-

i : - ALT{Aond B displayed alternately on successive
‘ . SWEEDS‘ ) I : . 1.
VERTICAL AMPLIFIERS ,
BAN DWIDTH 15MHz l‘ dB down lmm 50 kHz, 6 div reference
signat from b terminated 50 chm source), .
DC-Coupled: dc to, 15 MHz. , ‘ o ST
AC-Coupled: 2 Hz to 15 MHz, ‘
Rise Time: 22 ns measured from.10% 10 90% pomts of 6 dw input
step from a terminated 50 ohm source},

INPUT RC (typlcal) ac and dc, 1 magohm shunted by 30 pF

lnput. .
3 Co

_DELAY LINE:

aliows entire leading edge of signal to be seen,
T
i )

Flanges. 2m\lldw to- l(l\'!dw l‘l2 callbrated posltl’onsl in 1 2, 5
segquence, :

+3% accuracy wlth vernler in cnllbrated posauon l10 m\!ldlv tu
10V/div ranges), K
*5% accuracy on 2 mvldw nnd 5 muidw mnges lwith vermers ln
calibrated setting).

DEFLECTION FACTOR

vy '

deficetion factor 1o at teast 25 V/div, o -
Maxlmum lnput Voltage 400 V (dc or ac penk) )

p Cal-hrated X-—Y Operatlon t'*A ot

X-input slgnal via channel A
Y-tnput signal via channe! B L :
Bandwidth: 1 MHz z o
Accuracy: 5% | 7 mVidiv to 5 dew rangesl

] "+3% (10 mVidivio 10 V/div ranges),
X- Y Phase Shift: Less than 3% at 100 kHz

COMMON MODE REJECTION Typ:cally > 30°dB up to
MMz, . e

TIMEBASE = . .

:

: Sweep R~ agu' 0.1f5s/div.10 2 sfdiv {22 ronges in l 2,5 sequencel
Accnrncy 3% over full screen with- Mngmher cantral calibrated
se‘llng | i\

Magnifier: Contlnuously expant:l' sweep at Ieast 10 lll‘l"lP.'S Mammum
usable sweep speed 100 ns/div, : . .

\.- ca L . '

mately 300 kHz rote with blanking during switching) | i

o Ground posltson dlscnnnects input, connector and gmunds nmpllfner .

Vernler: contlnuoqslv variabie between nll ranges; axtends muxlmum .

_ TV Syne: separator for + or ~ video; requi: 2y l em of video signa

of tlma base calibration, R

trigpe' slgnal S . IR

"STORAGEIERASE MODES . ' .

" VAR, PERSISTENCE Pers‘istence contlruouslv vartabla lrom

Internal: de' 10 15 MHzon sugnals causing 1 dwlsmn of more '
vertical deflection, Swee,, is triggered on:
chonnel selgcted for display, . i
channel A in A K B mode, . -
composite signat in A + B mode. i
External: rlc to 15 MHz on signats of 100 mV. p-—-p or more.
External Input R: opprox; 1 megohm, - Cy .
L.ine: triggers on line frequency. o

e
. .
4

1a trigger; sutomatic frome'(2 s/div ta 100 ,u.f.ldwl ond line [60us/div

! to 0,1 is/div) select, Usable also as low-pass filter lattenumes sngnals | B
.. shove B KHzl, ’

AIJTOlmlttt:l OFF: sweep s’ mggered by mternnl or, extetnal
signal, -

" AUTC{matic) ON hnght basellne dlsplayed if trlgger stmal is nbsent

i

far langer than 500 ms.

. SINGLE: sweeplstrtggerednnly once. S R .‘

RESET; pushbutton orms sweep and lights indicatar,
TRIGGER HOLO-OFF: time between sweeps continuously variable
up to 10 rimes. Enables tnggerlng on complex stqnals wnhout loss

]
'

‘ TRIGGER COUPLING ac, de, Ac nttenuates sngnals belnw
10z, :

- . . t ' i
LEVEL AND SLOPE R T
Internal: at any pomt on maximum 12 divisions displayed waveforms.
Extarnal: mntlnuously variable farm +1V to -1V on either slope of
. i

. oy
\ . . \ : ._“ - R

Q.15 to more than 1 min, -

Y \
WRITE: Writing 'meed can be varied with B"tIGHTNless) contral
from 20 div/ms to more than 20Q div/ms for the full 8X 10 division

) dlsplay nrea. 1000 div/ms can be achieved on an crea of uXB dwt

sions. "

ST_OH‘E: Stérage time adiustnble with the STORE TIME control .

- for minimum 10 secohds up 1o typically 4 hours depending on .

BRIGHTNIess) control senting. {Max. store time is achieved whh
min.'BRIGHTN{ess) and max. STORE TIME settings.}
AUTO STOBE in trigger 'm'ode SINGLE, instrument ready to -
coich and store 0 single event for a cumulatwe time rJl at least

2 hours, typically 4 hours, .

ERASE Manual EFlASE pushbutton nnd AUTOMATIC ERASE
control, In AUTO ERASE mode, time between erasure cycles is

variable from 1510 1 min,- e :

- REMOTE ERASE is activeted by grounding the rear panel RE-
*. MOTE ERASE INPUT {or connecting to TTL low level).

Max, input Voltage: —~1V peak 10 +15V peak. ‘ '

‘ :FIEMOTE EFlASE and MANUAL EHASE overrides auto erase cycle

3 1 ' I

- CATHODE RAY TUBE AND CONTROLS

TYPE. post- acceleratcr storage tube, 8, Sk\J ncceleratmg ‘potential; .
aluminized P-31 phosphor (approx. 401t natural persistence),
. ! " :
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- A i L . ‘
.‘ Table 1-2. Spec:fimtions (oont d ¥y g N -
‘ !:K‘ L ; - v - ‘\',‘_E
. GRATICUI’.E BX30 division {3 div, = 9.6 mm sq) internal WEIGHT‘ Net 1t 'ISI:g !25 3{4 1) shlpplng 15kg |33 Ib), i
‘graticule with's subdivisians per division 6n major horizontal and | D|MENS|0NS NQTES- 1. Dimensians ara for ,,,,._,,, A [nfo,m R
. vertical axes, Additlonally, 10% and 50% lines for hoth G- and a8 ' ) oo . only. If dimensior ¢ are raqulred for -
. ‘ division screen heights, Co ' . '," b " buitding special an. josures, comnct
-4 N ' o “ . . your HP field engineer, - .
. - Zz- AX!S INPUT llmenslly Modulaunn} ' ' e .2, Dimansions are in mitiimeters and R
TTL Low Level or Jrounding the input blankstrnce uf any imensity. : (inches} ‘ o R
Usableupm'lMHz v ‘ L , R A R
o o, Ma: Input Voltano. —IV peak to +15V penk Irom suuu:e r.'apnbie N \ ; R :
. o(smking25mA. :'. B Sh ' - ‘
s . . T ey [ |
'. ‘: ! ' N h : ) f .t . 1 ';’3 1 " 1 }J ’ ot ' " " .
GENERAL v T o ’?E._.“ ' : SRR R
h PR N ; > - y
‘ PROBE ADJUST' typucally 600 m\' p q.‘2 kHz square wave for @ ;l‘ L PO . .
, | .adjusting probe compensation, - o Vo L._- I A v N
V. ; aoh ’ . ' U, ' [P X
" BEAM FINDER FELUrNS 1£aCE 1O CHT screen regardless of mnngs . f;zzc];”)m : o :‘!?a‘:u'?m ! ;,’- - B
of horizontaj and vertical cnmrnls ' ‘ oy

BN

ENVIRDNMENT SPECIFICATIONS o
Tmnnnun. Non-operating —40 10 +75°C _ L "

“* Qperating  0to 55“0 within specs.’
JI-lumiclity. 10 95% rel. humidity at 40%. o '
_ Altitude: to 4600m (15000 ft), ' ' ’

L ACCESSORIES FUHNISHED one biue light: Illter ong power v

.. Maodet 16491 A Camera Adapter for 123A Camers, Modat 10173)\

cord, fuses for 100V, TZOV operanon and 220V, 240V opernion SRR
and one Operaung and ServiéaManual, * : B
-ACCESSORIES AVAILABLE: Model 1001 3A 10:1 Auemm-
for Probe, Mode! 1230A Logic Trigger, Model 197A Camers, Model

10376A Camera Adapler far 197A Camcrn Model 123A Cnmera»

* Vibration: vibrated In three pianes for 15 min, each wnth 25mm ' . i)
IO‘I inctﬂ excurslonl, lOw 55 Hz y ot ‘ ; ,RF1 Metal Mesh Contrast Screen, Rack Mount Capabmtms. fur npll- : ERER
R . ¢ mum rack mount solu(iou - conmct Iocal HP Office,. N A
. POWI:R REQUIREMENTS ' ‘ g N - s o
; ’ 100!120)‘220! Z40V Ab' +5% -10“6 48.56 Hz. 70VA _ . Spncnflmtions describe the instrument swsrmnted perlomnnce. ) |
o A? T T : L . Supplement characterietics — identified by the word "wpml" :
. UL VS R R M . ‘ ! oreintended to provide infotmation useful in opplying the R T
! : Data subject to chang® ey e : Instrument by glvlng tvpi-l but nan: warrﬂmed perfnrmance L o
T I L ' _ pararneta:s. S l.‘. P Vo IR TR
. - ! 4 (SN \I!.- " o .
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W e g e
I . ﬁ INSTALLATION T S

. : . N : ‘) 1 ‘ "
3 e Yoob '= ) ! ' .
- 2—-»1 INTRODUCTION o ST i 2—10 lf the plug on the cable supplled does not f'?
- . ‘-, . . your power outlet, then cut the cable at the plug end
; 2-2 . TI’IIS section provides installation |nstruo o _\_ and connect a suitable plug. The plug should meet Iocal
. . tions for the Model 1223A Storage Osmlloscope and its L sa!ety requnrernents and include the followmg featur s :
! accessuries. % also includes information abolit initial - Ho j\ ‘
l inq:ectlon and "amage claims, preparation for use, and ¢ o MinlmUm current rating of 2A
: packagmg, storage and shlpment. e o " Ground connection '
:r_ _ SRR ‘ o ‘-";l » Cabteclamp
2—3 - INITIAL INSPI:CTION - ' The colour codlng used in the cable will depend on the
o ‘ cable supplied {see Figure 1-3).
. 2-4 o lnspecat the shIpping container for damage I ' 't " N
- the coniainer or cushlomng material is damaged, it should . 2.—-111'( Lin_e Volt_age Selection '
" be kept untit the contents of the shipment have been i ! : s ' ‘ oy
checked for completeness and the instrument hasbeen L. o
'checked mechanically and efectricatly. The contents of ‘ S X - AUTION! -
the shipment should be as shown in Figure 1—1 plus any Lo ' .
aecessories that were ordered with the instrument. , - . S
‘Procedures for checking the electr:cal operetion are given R BEFORE Swi TCH ) N G ON TH’S INS TAU- X
in Section 3. If the conten:s are incomplete, if thereis = . MEN’ make sure that the msrrument s ser o
mechanical damage or defect, of if the instrument does ’ 16 the "”ca’ line voltage v .
not pass the operator’s checks,‘ nonfy the nearest o i "*‘.

Hewlett—Packard Sales/Service office. If the shipplng

.
l
l
l
I
I
I
l
. ntamer is damaged, or the cushio.ing matenal shows
B
n
"
l
l
l
| B
"

signs of stress, notlfy theci rrier as well as the Hewlett-
Packard office. Keep the sh‘ppmg matenals for carrier’s
mspactson. The HP office wiil arrange for repair or repla-
* cement wuthout waiting for '.ettlement. ’ )

L. Lo ! . ' ’

'2;5';,‘ snEPAnnrlo_N FOR USE

' 2-6 . Power Requirements

, 2-7 The '1223A requires 2 powe: source of 110 V, - _ :
120 V, 220 V or 240,V, +5 %, —10 % at a frequency of wv ooy [T T 1A
48 to 66 Hz single phase. The max:mum power consumpt ' S -
ionis88VA. - : : S k_"Y_“‘J L—Y—‘J
o : : DR * BOOmA Fuse E 400mA Fuse ’
2-8 Power Cable o - ' o .
B _ C " . Figure2-1. Line Voltage and Fuse Selection . . . ‘

O 2—9 In accordance wrth mternatmnal safaty stan- R ' ' ' o
©"dards, this instrument is equrpped with a three-wire ' ‘ ' ‘

. power cable. When connected to an appropnate ac ' ‘ S . . R R i
- pawer receptacle, this cable grounds the instrument B B o

* cabinet. The type of power cable shipped with each in- o o ' o S
strument depends on the courtry of destlnatlon. Refer o : ‘
to Frgure 1-3 for the part nurnber of the power cords

"

B

[

- avanlable
. ‘

"




nstallation | ' ..o T T L Model1223A

2—1é | Figure 2-1 provndes instmctton forlme S 2-13: 0perating'E'nvironhiént N
voltage and fuse se!ecnon . e A . . I
|

A . - . 4 2-14  The 1223A will opera’te within specifications :
,’ _ WARNING L ' when the amblent temperature is between 0°C and 55°C.

To avond the possnbulny of injury or death the followmg Lo
precautions must be followed before the instrumentis 2-15 STORAGE AND SHIPM ENT

switched on: i _ '
o v e . 2-16 The 1223A can be stored or shlpped at '
R X If this instrument is to be energizedviaan - temperatures between —40°C and 75°C. The instru- -
' . autotran;former for voltage reduction, make . ment should be protected fiom temperature extrelnes
sure that the common terminal is connected ~ - which cause condensatlun within the instrument. i
, tothe grouhded pole of the power source. = ‘ . : S :
‘ ) 217 If the instrument is to be shipped 03 .- i
b The power cable plug shall only be in- . Hewlett-Packard Sales/Service Office, attach a tag show- ., :
serted into 3 socket outlet provided witha =+ ng owner, return address; model number and full serial B
protective ground contact. The protective _ number and the type of service required. The originat , ,
detion must not be negated by the use of an shipping carton and packaging material may be re-usable
éxtension °°'d W"h"“t aprotective corduc: byt the Hewlett-Packard Sales/Service office will also.
tor. R . , : o prowde information and recommendano.ns on materlals
L L : ' E " to be used if the original packmg is not available or ‘
. ¢. Before switching on the jnstrument, the re-usable, General instructions for re-packing are as fol- - |
", protective ground terminal of the instrument lows: s o ‘ o
must be connected to a protective conductor ‘ _ ‘_
- of the power cable. This is verified by check- _ 1. Wrap lnsnurnent in heavv paper or
: ing that the re_s:istanr:g between the instru- o _ .plastlc. o L . ,
ment chassis and the front panels of all C ’ . . '
modules in the instrument and the ground ) "' - 2. Usestrong shippmg container. A double. l
pin of the power caf’lef'”g iszero.ohms. : . wall carton made of 350-pound test muterzial
“ o : lsadequate L o ’u'l\

3. Use enuugh shock-absorbmg matenpl ,13 "
' v o to d-inch layer) around all sides of msml

‘ ment to provide firm cushion and prevent-
movement inside cnntamer. Protect cantrol
panel with cardbcard ' et

Ly

4. Seal Shipping container securely.

7 _ 5. Mark shipping container FRAGILE to
v o ehcourage careful handling. ‘

cot 6. In any correspondence, refer to 1nstru-
ment by mode! number and senal number,

[
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Operation  ° ., o o .

1

' Model 1223A

o CONV LED INDICATOR. Indi- STORAGE LED INDICATOR.
cates that oscrlloscope is in con-
' ventional made of operation i.e.
PERSIST, WRITE and STORE

are released

starage mode of operation i.e.
PEBSIST, WRITE or STORE
pushbutton depressed. '

Indicates that oscilloscape isin

-

o ERASE. Pressing thrs pushbulton

]

erases the written display in PER-

C SIST, and WRITE modes; also sets

the sweep to zero and arms, the
trigger.

b

RATE in MAN detent posrtlon, erasure can only oc-
?r' " cur sither by pressing 'the ERASE pushbutton or

applymg a signal tn 'the rear panei connector . All
other posrtrons provide a continuously variable erase
rate \ /' . L

"
i

) PERSIST Pressrng tins pushbutton enables the *
duiation of the trate to be’ vaned contlnuously

N
n

l
Ki

. . , :
VAR. ,Increases {cw) or decreases (ccw) the duratlon '
" of ghe trace, ° A CO
. . r
WRITE ‘ieiects vmte rnode of operauon. In this mode
1 the hnghtness can e varied comrnuously with maxi-

"'. rnu'n perszstam.e

] BRIGHTNESS Increases {cw) or ducreases (ccw) the
brightness of’the trace in WRITE mode.

STORE Pressing thls pushbutton stores the wntten
dlsplay for a time determrned bv TIIVIE uernler

L]
TIME. Provides continuous contral of the signal store
time. In fully detent position, AUTO STORE selected
i e. scope, ready to receive and store a smgle event far
-up to two hours To ensure that no signal is present
at the input before se!ectmg AUTO STORE, the
perator should:

+

b) select SINGLE at 0 o
c) Select AUTO OFF at
dl press EFIASE pushbutton

o TRIGGER LEVEL. Selects ampl:tude point on
trlgger signal that starts the sweep. Pressing this con-
trol enxbles the automatic baseline; pulling this con-

trol swrtches over to normal trigger.

HOLD OFF. Provides contmuous control of time
belween sweeps.

0 POSITION Controls horlzonral position of dlsplay

TVINORM ln NORM posrtron 'V Sync separator

circuit is disabled and instrument triggers on normal '

sign'als.- In TV position, TV Sync Separator is en- -
abled and oscilloscope triggers on the frame (100us
or slower) or the line {(50us or faster) sync of a video
signial applied to channel A or channel B INPUT

or @ connectar,,

+ LN - : »

a) ground the channel amplrher via and '
', position lhe trace as necessary via :

=/+. Selects negatwe or positi\re slope of trigger srgnai
to start the sweep.

@ TIMEIDIV Controls sweep speed Wlth expander

control in calibrated position, dial setting of this
control indicates the time it takes for a spot on the
CRT to move one horizontal division. Setting of this*

 control also determines TV SYNC LINE or FRAME

lock.: ) . . oy

0 . EXPANDER. Clackwise rotation of this control

el

expands the trace up to a factor of 10. Sweep speeds

- established by TIME/D1V control settings are no ‘
tonger calibrated with this control out of CAL detent. |

RESET LED INDICATOR. nghts when trlgger is
armed

1
4

- Y _ .
PROBE AD\J. Provides approxirnately 2 kHz, approxi-

Jmatei{; 0.6V square wave for divider probe compensation.

CONT/SINGLE. In SINGLE, sweep trig.gered_ only
once, must be reset {via ) manually; in CONT,
sweep cycles continuously with AUTO ON selected.

* CHOP/ALT. Pusition CHCP presents separate drsplay
1 of each input. Both inputs are dlsplayed during the -

.same sweep by switching hetyveen each channel at

approximately 300 kHz rate. This position should be

“used to display low frequency signa',s.' Position ALT =~

displays sach channel on alternate sweeps. This
position should be used to drsplay high frequency
signals. '

beA. Provides XY display capability. Channel B - .

" input signal provides vertical deflection and
~ channel A input signal provides orizontal deflection.

@ ‘EXTlTRIGGER. BNC connector for external input

trigger signal. -

'
i

EXT. Pressing this pushbutton sefects eiciernal sync
signal applied to EXT TRIGGER connector 10
trigger the sweep. Winen this pushbutton and INT -
pushbutton are simultaneously released, then
line power supply frequency at.tomatlcally selected
to tngger the sweep '

INT. Pressmg this pushhutton setects an mternally
generated sync 5|gnal to trlgger the sweep.

' @ 'RESET. Pusbutton to arm the trigger circuit in single mode, @

3

' deflectron. ;

DC/AC. In DC, couples external trigger signal direct-
by. In AC, capacltwely couples external trlgger slg-

. nal

INPUT. BNC connector for channel B input. ;

GND. When pressed, this pushbutton disconnects the -
“input signal applied to channel B and grounds the

|nput to channel B vertical preamplifier,

AD/DC. Selects capacitive {AC) or direct {DC) coup- '
ling of the rnput signal to channel B vertlcal pre-

-amphfler

B INV, When pressed, inverts the palarity of

'channel B mput srgnal Can be used for A-B

operatton.

B (VERTICAL DISPLAY). Selects input signal
applied to channel B to be displayed on CRT. When
A @ olso selected, then internal triggering occurs
on input signal applied to channel A

A (VERTICAL DISPLAYi Seiectsimpu( slgnal
applied to channel A to be dlsplayed on CRT,

. . . &
A+B. When pressed presents algebraic additi_on {A+B)
of input signals applied to channel A ar:d channel B.

' INPUT. BNC connector for channel A input. -

GND: When pressed thrs pushbutton dlsoonnects the
mput ‘signal applied to channel A, and grounds the .
mput to channel A vertical preamplliler '

ADIDC. Selects capacitive {AC) or di.'ect {DC) coup-

ling of input signal to channel A vertical preamplifier.

 VOLTS/DIV. Selects channel A vertical deflection
' factor necessary far calibrated measurements when
_vrrmer

is in CAL detent. Dial settings indicate
voltage amphtude reqmred for one division of vertical
dueilection.

i

VERNIER. Provides continuous adjustrn'ent of

volts/div between calibrated position, of VOLTS/DIV
control @ u ' :

. VOLTS/DIV. Selects channel B vertical deflection .
'factor necessary for calibrated measurements when

vernier isin CAL detent. Dial settings indicate .
voltage amplrtude required for one dIVISIOﬂ of vertical

K-) "-eee

@‘ REAR PANEL POWER RECEPTACLE. A three

VERNIER, Provides continuous adlustments ‘of

- volts/div between calibrated posmons of VOLTSIDIV

control

CHANNEL A POSITION. Contrals vertlcai position
of channel A drsplay

CHANNEL B POSITION Controis \remcal posmon ;
of channel'B display. i

. LINE. Appiie's primary ac power to the instrument.

- BEAM FINDER. Returns display to viewing area of

the CRT regardless of settings of vertical and hori-
zontal controls. : .

¥

"FOCUS. Controls sharpriess and clarity of beam. .

INTENSITY. Conirols brighmess of the beam.

. REAH PANEL <+ Thls connector provrdes a con-

venient ground pomt for test instruments being used
for adjustment or performance checks.

REAR PANEL FUSE HOLDER. Accepts standard

 fuses te provide instrument protection in case of

current over-Joad. An 800 mA slow-blow fuse must be

used when operating from 110 V/320'V power source."

A 400 mA fuse is used when operanng from
220 \-’1240 v power source.

REARPANEL LINE SELEC"' SWITCHES. These
switches connect the internal power transformer to
accept the primary power source voltage. BOTH
SWITCHES must be set to the position marked for
the power source you are using, ' o

prong receptacle to provide chassis ground through
the power cable far operator protection.

€) REAR PANE:. REMOTE ERASE. BNC connector

for permitting erase signals to be applied. Contact
with ground will activate a single erase cycle.

REAR PANEL Z: A banana jack that permits inten-
sity modulation {Z-axjs) voltages to be applied. A
+5V slgnai apphed to the Z input witl biank a trace of -
any intensity. © .+ . O

TRACE ALIGN Local magnetlc f,reid compensatlon. ‘
. Adjust for horizontal baselme. L

; ) ; ,
Figure 3~1. Front and Rear Panel Controls, Connectors, and Indicators.
3-0 : ‘
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341 INTRODUCTION b Press INT pushbutton,

oo T - Press VERTICAL DISPLAY A pushbutton
' .3-2 - Thisoperating section explains the functions of .
i the controls and indicators of the Model 1223A Storage . . B ) NOTE L N
- Qscilloscope. Eront and rear panel controls and connectors o L SN o
are identified and briefly described in Flgure 3-1, A more ' o ‘ o An arheerShbuttons'aré released.

- detauled description of the control and connector functions . '
s given in the fallowing paragraphs. Also mcluded i this . ‘ . -
section is an Operatar's Check, to enable the operatorto . d)  Setchannel Aand c'haoné[ B vertical POSITION
make quick evaluation of the instmment 5 main funcnons . "' controls to mid-fange,
and Onerator Malntenance mformation ‘ X ' e Set horizontal POSITION control to mid- -range. -
: o : § T e f)’ Set channel A and channel B VOLT/DIV

B _ . ... ‘switchsto 5V, and set verniers to CAL detent.
3-3 SPECIAL OPERATING CONSIDER ¢ _g) " Set TIME/DIV switch to 1ms and set vernier to

b

U ATIONS - . . 'CALdetent. , S Y
S v ‘ ' ' . h)  Set FOCUS control to mid-range,
- 3-4 Pnor to operatmg the Model 1223A, the oper- i} Set INTENSITY control to mid-range,
~ ator should familiarise himself with the controls and connec- . B Set HOLD OFF foll'y CowW. :
tors by readmg this sectson in its enturety. ; o = k) Check that AUTO STORE is not selected,

: s S ] _ Apply operatmg power and allow one hour’s ’

Lo ' . e © warm-up time for accurate measurementsj

D CAUTION | . Ay

::-' 1 '; " within the sp'ecified Operating environment. ) o
" Te reduce the risk of CRT burns, follow the = R / o ' P ! -
: =-=ooofatfng instrucrians carefu!ly. o R 3-9 : OPER ATOR'S PERFORM ANCE -
: ' ; ! : CHECK C o
3-56 "The followim steps must be taken before applv- L
. ing power to the Model 1223A. 3-10 The operation of' the Model 1223A can be
-8} Read the safety summary at the front of this checked without use of additional test equipment, These
rnanual o \ operatlng tests will functionally check each of the display
b)) Be sure the powe: 59|Ecmf switches are set ~ * modes and the front-panel controls. To check the specifi-
" 'properly for the power source being used.to’ . - catlans listed in Table 1-2, refer to SECTION IV for per-
; . aVOld. instrument damage, formance checks. The operation check must be performed
' : o _ - in the sequence given. Do not attempt to start a procedure
‘.‘ { CAUTION r ‘ in mid-sequence, becausel succeeding steps depend on con-
' - ‘ ©  trol settings and results of previous steps. If any of the
Do not change the LINE SELECTOR Switch results are unobtainable, refer to SECTIONS IV and V,
setting with the instrument on or with power con- Performance Checks and Adjustments respectively.
nected to the rear panel, . : ' " The fallowing procedure begins by assuming the contro}
. ‘ }- ‘ | - | | ; _J;eg;ngs frorn the end of the turn-on procedure {para.
i : ‘ : 7 ;
3-6 PREOPERATIONAL ADJUSTMENTS ‘ '
o : S : . 311 ' Depress BEAM FINDER pushbutton and oper-
3-7 INITIAL TURN-ON ' o : "~ ate INTENSITY control to bring haseline
‘ ‘ v into view.
3-8 " To place the Model 1223A into operation, - b} . Operate POSITION controls to centre baseline.
perform the followmg steps- i , "¢) ~ Switch TIME/DIV control through all ranges
’ ' _ and check that auto baseline is always visible. _
‘a)  Press TRIGGER LEVEL to AUTO ON and st . @  Press VERTICAL DISPLAY Aand B pushbuttons 3
control tomid-range. . . P S simultaneously. '

v . L T
. ‘ , . . / A




" Operation _

) Switch from GHOP to ALT and check :hat two

© . traces remain v:sible (Dependmg on TIME/DIV
setting, the traces may appear as dotted iines
in CHOP mode.)

f) - Press CONTISINGLE pushbutton, No display |

should be visible on-screen,
g}  Press RESET. One sweep should accur wuh the
RESET LED ighting during the sweep {although
only visible at lower sweep ‘speeds), o
h) ~ Set.TIME/DIV1to.1s. B

_ for normal hrightness,
' 5J)  Set VAR. control CCW.
k)  Press PERSIST. pushbutton The screen should
be evenly flooded light green.
-Press ERASE pushbutton, :
“m) Slowly turn VAR CW in small increments —
. pressing ERASE after each increment. The spot
" tail should become fonger and the screen become
darker. :

" NOTE -

If spot blooms, then reduce INTENSITY.
‘Press ERASE pushbutton, The baseline should
be written and remain on:screen for minimium

~ 1 minute. - J
.0} ' PressWRITE pushbutton. -~ '+
'p) * Press ERASE pushbutton The baseline should

n) .

, v . bewritten.
“q) Set TIME fully CW (not to AUTO STORE
~ detent)., 4,
) Press STORE pushbutton No baselrne shouid
be visible. -

. s} Turn TIME slowly CCW: Baseline should become
. visihle and then brighter,
't)  Set TIME to AUTO STORE detent, and press
' WRITE pushbutton. The screen should be
» . dark and no signal visible.
u]  Slightly adjust channel A vert:cal POSITIGN
~ control.
v}  Press RESET pushbuttan, The spot should be .
© - visible for one sweep.
wi  Turn TIME out of AUTO STORE detent, Two_‘
baselines should be visible with normal bright-
ness. '

311

CONVENT[ONAL MODE OF OPERA-
"TION '
3-12 - SeTecnon of this mode disables the storage

controls (ERASE, PERSIST, WRITE and STORE) of the

' instrument. ft will now function as a conventional general- '

. purpose oscilloscope. {Switching from a storage mode to

?

3-2

‘) Préks RESET and edjust INTENSITY control -

1

the depressed pushbuttu_n i< released).

3-21

conventional mode s accomplished by gently pressing
the PERSIST, WRITE, or STORE pushbuttons until

VERTICAL DISPLAY |
3-14° These pushbuttons select the t{;pe of vertical .
display. nput signals may hedisplayed either singly or sumul-
taneouslv as explained | in the followmg

3-13

' Pushbutton A dnsplays channel A input signal.

3-15
. 3—_16 ‘ Pushbutton B dtsplavs channel B input s;gnal
3-17 Pushbuttons A and B {A&B} together display

channel A and channel B input slgnals slmultaneouslv.
. . [ -

1

3-18 ' Pushbutton A+B displays .the a!gebraic s_ur"n
of channel A and channel B input signals.

i .
IR

2-19 - Pushbutton B INV dlsplavs in inverse polarity,
the channei B input signal. B INV with A+B dispiays the
difference between AandB input signals. o

INPUT COUPLING . -

1

3-20

b

BNC connectors) selected either capacitive (AC) or direct.
(DC) coupling of the input signal to the vertical ampli-

fiers. The pushbuttons should be in DC position when view-

‘Ing long duration pulses or dc Ieveis of waveforms, AC
should be selected when v[ewmg ac waveforms having large
de levels, :

3-22 The GND pushbutton js used to disconnect the
signal source from the amplifier input and at the same time
ground the ampllfler input. This pushbutton can be used to
establish.a reference,

3-23 TRIGGER HOLD OFF .

3-24 This control varies the time between sweeps up.

" to 10 times. It is particularly useful for stable triggering on

complex slgnals : .

i

3-25

'

TRIGGER LEVEL

3-26 Thss control selects the point on the trigger’
sngnal that starts the sweep. Triggering point is adjustable at '
anv leve] on the displayed waveform (maximum 10 divisions)
if INT trioger selected. 1f EXT trigger selected, the trigger ¢
point is adjustable between +1V and —1Von elther slope of
the trigger signal.

Model 1223A

The AC/DC pushbuttons (iocated ahove I.NPUT '




' 3-27

- Model 1223A

1. s .

An additional function of this control ls selec-
tionof AUTO ON/AUTOCFF. AUTO ON selection enables
the automatic baseline and is normally used in oon}unction

with the input GND pushbutton for establishing a reference

.‘ tine, AuTO OFF selectlon is for normal triggertng, especially .

v vat low frequancles

.3—28

3~29 Drrect coupling (DCl Is normally used for

" trigger signals from dc to 10 Hz, Capacitive coupling lACI

“Is normally used for ec trigger sighals over 10 Hz. if AC is
- selected for trigger ‘signals below 10 Hz then the trigger .
- signal is attenuated :

3-30 CHOPIALT ,

3

3--31 ., This pushbutton is only functional when both

© - VERTICAL DISPLAY pushbuttons A and B are depressed,
in CHOP made, both channel A and B inputs are displayed .

during s5ame sweep by switching between each channel at

. 300 KHz rate. This mode should be used to display low
* frequency signals, Position ALT displays each channel on

alternate sweeps end should be used to display high frequen-
cy signals.

332

i

TWNORM

33
viewing TV signals. When TV selected, the oscilioscape will

. trigger on the line or frame signal depending on the setting ‘

of the TIME/DIV switch, In the ,1us—BEQus range, triggering
is on the line signal, in the 100;1:— bs renge, tnggering ison

"each freme pulse.

3-34
sync separator Is needed as a Jow- -pass filter. }f triggering

from a noisy or complex source the TV sync separator can
be used to reject components abave 20 KHz.

. NOTE

" If fine pulses are negative with respect to video !
information, then —/# switch should be in —
position for optimum display. Similarly + shauld
be selected when line pulses are positive with '
respect to video information. '

3-35 If NORM selected, then the instrument tnggers
~over the full trigger frequency range.

3—36 \ BEAM FINDER

3237 Pushing this pushbutton reduces amplifier gain
- enough to return the beam to the viewing area, This enahles

V-
i

TRIGGERCOUPLING - ',

| This pushbutton providesa convenient means of -

. 3-40

~ A special use of the TV posltion is when the TV |

o, I Operation

the operator to locate the beam and determine the actlon
necessary to centre a display via the POSITION controls.
When centered properly, the beam remains on the CRT !
when the pushbutton is released.

! . » Y [N 1

. CAUTION

If no beam is visible when BEAM FINDER
is pressed, carefully adjust INTENSITY
- until a beam is observed. :

3-38° STORAGE MODE OF OPERATION

3-39 * Storage mode of aperation is selected by pres-

" singone of PERSIST, WRITE or STORE pushbuttons, These

pushbuttons are mechanically interlocked so that only ane
can be engaged at any one tirne.

Ly ,

CAUTlON

) ‘
v

" When not actively using the 1223A or when auto
baseline is displayed for long periads, switch to
PERSIST muode with minimum persistence (VAR
control CCW). This eliminates the possibility of
burmning the mesh because the signal is being con-

. tinually erased;: also, any irregulatities in conrr'o.' )
'settmgs can be qu.-ckly drsrmgurshed in thrs mode ]

" PERSIST

3-41 The use of variable persistence mede s pri-
marily for elimination of flicker at tow frequency opera-

. tion, thus enabling the operator to view a stable contin-

uous trace. . : '

3-42 The VAR control provides a means of ‘control-
ling the CRT trace Jecay-rate. Using this capability, slow
moving signals can be made to create a full trace pattern hy
adjusting decay-rate to the appearance of the next trace,
thereby eliminating flicker. : '

1

3-43 Having found the optimum persistence ldpcay-
rate) setting, the aperator.can view for longer periods of

‘ time by:

+

a) pressmg WFllTE pushbutton

.-,\ © then '\

- b} pressmg ERASE pushbutton lRATE control in
“MAN detent position) thus enabllng the signal

to be written again with maximum persistence
then 0 '

. ¢}  pressing STORE pushbutton, Thelsignal can
. how be viewed for up to 2 hours,
3—



Operation Co T

On returning to PEBS!ST mode no re- ad[ustment of the _
VAR control is necessary, _ .
3-44 meE

3-45 The WRITE mode is primarily for wnting the .
single-shot event, and as such, the CONT/SINGLE | she'

button is normel_ly set to SINGLE in this mode, C
".Ij ' “.‘ .',. | E (
o { CAUTION § SRR
Before swrrchmg to WRITE mode with CONTSR-

lected, ensure rhat INTENSITY cantml Is ad,-us-
ted for low mrensrty , :

y

3-46 in this mode, a signal Is automatirally written
wuth maximum persistence (over 1 minute) and the VAR per-
' sistence control is disabled.

3—4]r The . BRIGHTNESS eomrol provides &
‘means of controll:ng the write- rate (from 20 div/ms to over

- 200 div/msY. The setting of this cnntro\ determines the speed .
of the sangle-shot e)vent that can be Llearly drsplayed N

'

3-48 . If the operator has approximate knowledge of
the pulse parameters of the single-shot event, then an'opti-
mum display can be obtained by first simutating the event,
using a pulse generator, and then adjustmg the 1NTENSITY
and BRIGHTNESS control Bs required b

3-49° Once an optimum display of the event is ob-
tained the uperator can view for longer periods either by:

!
'

a) . pressing STORE pushbutton, in w_hich case the

' display remains on-screen for up to at least 2

hours, depending on the settings of the STORE
TIME and BRIGHTNESS controls.

b)  selecting AUTO STORE by the TIME control

" which causes the signal to be stored but not

displayed. Turmng the TIME control out of the

AUTO STORE detent then makes the signal

g -  visible for a time determined by the settings of
‘the TIME and BHIGHTNESS comro|s. In this
case the total storage time {visible and non-

! ' visible) does not exceed 2 hours.

1

,' 3-50 . Mult: -signal comparisons can be convemently
made in WRITE mode by i
a) ., Setting TIME/DIV control as required.

b)  Select VERTICAL DISPLAY A, :

c) Set VOLTIDIV switch for channel A as reqmrecl
d) - Set CONT/SINGLE to CONT,

.34 oy

RN

351

. adjusted for Optimum displav!store-tlrne. {Refer to Table
- 1--2 for exact specaflcatlons of store-time.)

'3‘-54"

| event. co C o ; ‘
' 3456 In this mode, the ERASE function is disabled.
3-57 Although AUTO STORE made can be selected °

 expected signal can be written on the CRT fe. INTENSITY

~ The following pracedure ensures that thls Js done.

Model 1223A
7 v
e) Apply signal to channet A lNPUT
~ Adjust POSITION controlsto locate trace in the
" top half of the screen.:
gl Set CONTISINGLE to SINGLE. |
Apply signal to channel A INPUT _
* Adjust vertical POSITION control such that
second signal can be written without over: |
. writing the signal written in step “h',
J} . Press RESET pushbutton,
" Apply second signa) to channel A INPUT,
1} Repeatstepsitok for as many times as vace
©.ecan be written wathout overwriting the prewous '
trace. : AL '
m}  For longer view times, swnch tn STORE mode
' ', as described in para, 3—49,

v

STORE o

3-52 . The STORE mode enables the operator to view,
for extended pe_rioc_ls of time, a signal already written in
WRITE mode. By selecting this mode, the operator disables ‘
the charinel A and B INPUTS, and also drsables the ERASE
funcnon o PR

3~63 The time.for which a sfgnal ¢an be stored is de-

termined by the settings of the TIME and BRIGHT-
NESS. Whilst in STORE mode, these controls can be

AuTO STORE :

3- 55 The AUTO S‘TORE mode nnly functiuns when
'the WRITE pushbutmn is depressed and enables the
oscilioscope to automatically store {non-\nsrb[el a single-shot

after the single-shot event is written on-screen (as described
in para. 3-49}, it is normally selected prior to the event
occurring. In this case, the operator should ensure that the

and BRIGHTNESS are properly set. This can be

done by switching out of AUTO STORE to WRITE mode,
then simu!ating the expected signal using a signaI' generator,
Having determined the optimum settings of the INIENSIT\'
and BRIGHTNESS controls, the operator should

ciear the CRT screen prior to returning to AUTQ STORE.

a) Press GND pushbutton(s} of the channe!(sl .
" being used, ‘

b}  Select-AUTO OFF at the TRIGGER LEVEL
contral.
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. © Model1223A

. | ."i' ) ‘- : .‘,.‘.. | .
_ oo Press ERASE pushbuttan. Note that RESET

i " LED lights.

- ‘ d} Set TIME control to AUTO STORE detent._ _
Y ~ eg). Release GND pushbuttonis), ‘
- o "When the event is captured and stored, the HESET LED is
'.- : extmguished
. 3-8 ERASE .

o - 3-59. The erase cycle removes the written display and

only functions in WRITE and PEHS!STENCE modes.

3—60 ~ -When the VAR control is set to MAN detent,
erasure occurs either when the ERASE pushbutton is de-
- pressed or when the tear panel REMOTE ERASE Input is

mdependent of beam position.

o . NOTE
' A single remote erasure is initiated by a negative
going edge to ground, Should the REMOTE

ERASE input remain connected to ground, the

further erasture can occur antil the REMO TE
: E RASE input goes posmve agam. ‘
3—61 = AIE other pasitions ¢ of the VAR control (other
than MAN detent} provide a continuously uarlable auto-
matic erasure rate, :
3-62 Each erasure, whether automatnc manual or re-
, mote, causes the sweep to be set to zero and the trigger to be

needs to he established when SINGLE sweep selected,
AUTO OFF selected and swrtching from MAN erase to
auto erase. ThlS is accompllshed elther by:

a) Pressing ERASE pushbutton after going to auto-
- erase, This sets the sweep 10 zero and arms the
tngger.The next trigger unmatesa sweep and the

auto erasure proceeds at the end of that sweep

or
b} . Pressang RESET pushbutton after going to auto
erase. This also arms the trigger. The next
trigger then initiates asweep and the auto erasure

_proceeds at the end of that sweep.

3—-63 If switching from MAN erase to auto erase

whenun SINGLE sweep and AUTO ON selected then no
trigger signal need be applied after pressing ERASE or-

RESET pushbutton

connected ta ground. In both cases the sweep is set to zero

‘front panel erase controls are a’:sabled andno . .

armed. Because of thls timing relationship between erasure -
_and sweep circuitry, a start reference paint (end of sweep)

L T ' Operation

364, 'CONT/SINGLE \‘ s
" 3-65 This pushbutton enables se!ectlion of eontlnuousrz '

" sweep' or single sweep operation. The CONT position is
normally used for PERSIST and CONV modes of operation;
the SINGLE posttiun is rormally used for WRITE and AUTO
STORE maties of operatlon. .

1
1

V

'3-66 . When CONT is selected together with AUTO
" ON, ther baseline is always displayed.. A channel input
signal of approx. 2Hz or higher overrides auto operation and
produces astable dlspIay, although adjustment of TRIGGER
LEVEL control may be necessary. |F AUTO OFF selected, ,
a trlgger signal {to channel INPUT or EXTE RNAL INPUT)
s always needed to generate a sweep. ot . A
vl ’
3—67 ‘When SING LEis selected one sWeep ocours and
the trlgr'er circuitry must be armed by operation of the
.. RESET pushbutton befare another sweep can occur. Indica-
‘tion that the trigger circuit is armed Is then given by an
" iluminatedRESET LED {light'emitting diode). Also fn
SINGLE selection, repetitive operation of the RESET :
pushhutton integrates the sngnal display. up to aconvenient

~ brightness. L
3-68  RESET -
3-69 . The RESET pushbutton is for arming the trigger '

- when in single sweep operation Indication of an armed

tngger |s gwen bv an 1llum|nated LED

3-70 PBOBE QOMPENSATIOI\I

" 3=71 . The Model 1223A provides high input impe-
dance and fow input capacitance. However, when a probe
is used to feed signals from the circuit into the oscilloscope,

*" the probe output must match the oscilloscope input.
372 A probe such as the HP Model 10013A Divider

. Probe provides the required compensation adjustment i in
the form of a screwdriver adjustment in the body of the’
probe. The oscilloscope PROBE ADJ provides an approx-
imate'2 KHz and approximately 0.6V p-p square wave out-'
put, which can be used as follows for prabe compensation:

Connect the probe input to the PROBE ADJ
. output, and attach probe cable to channel A
“INPUT. K
Adjust TIME/DIV and channel A VG 1 SiuiV
contrals such that 2 full square wave cycles are
easily visible. . K
Adjust the probe for the correct square .
wave display shown in Figure 3-2. '

a)
bl
c)

y



Over-

mmbqnsated

L

1

Loy o
Correctly "~ Under-
adjusted - '~ compensated -

" Figure 3—-2. Probe Compensation.l _

R . C . Co .
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3-73 'OPERATOR'S MAINTENANCE |

. 3-74 > Theonly maintenance the operatorlshould'nor- ,

mally perform is replacement of the primary power fuse
located on the rear Heat Sink Assembly A1. For instruc:
tions on how to change the fuse, refer to SECT 10N,
Line Voltage Selection. o ‘

<+ Y{cauTion

 Make sure that only fuses with the required rated .

current and of the specified type (normal blow,
'time delay, etc.) are used for replacement. The ' ..
- use of repaired fuses and the short-circuiting of *

fuseholders must be avoided.
o -
I\
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+
\‘ . .
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L .~ PERFORMANCE TESTS

:’ . . ' - . _. ‘ " B \ ‘ \

4-1 INTRODUCTION : ‘ 4-7 PERFORMANCE TESTS
i
4-2 The procedures in this section test the electrical -~ 4-8 ‘ The performance tests given in this section are
performance of the oscl[luscope using the specifications of sunable for incoming mspectuon troubleshooting, or preven-
- Table 1-2 as performance ‘standards. All tests can be per- - tive maintenance, Du.ing any performance test, all shields
~ formed without access to the interior of the instrument. A . "and connecting hardware must be in place. The testsare | -
simpler operational test Is included in Secnon ui under " designed to verify the published instrument specifications,

: _ perform the tests in the order given and record the data on
R . the test card and/or in the data spaces pro\nded 8t the end of
R , - : each procedure. - _
4-3 . EOU!PMENT REQUIRED : A : ‘ ' _ |
o C e NOTE :

‘operator’s checks.

i The oscillascope mist have a warmup time of
H hdur and the line volitage must be within +5%
--10% of nominal if the performance tests are

. 4=4 Equspmem required for the performance tests is
‘listed in Teble 1—1, Recommended Test Equnpment Any
“equipment that satisfles the critical specifications given In
!he table may be mbstltuted for the recommended model(s}, .

N o _ o _ to be cons:dered valid, '
: . ; . R K .
: ‘4—5 TEST RECORD ' o oo 4-3 . Each test is arranged 50 that the specuftcauon is
‘ TR ' o wntten as it appears in Table 1-2. Next, a description of the
4—6 Re-ults of the performance tests may be tabula- tast and any special instrucnons or problem areas are inclu-
ted on tile Test Record at the end of the test prooedures. ~ ;ded. Each. test that requires test equipment has a setup draw-
The Test Record lists a’) of the tested specuftcations and mg and a list of the required equipment. The initial steps of '
~their acceptable limits. Test results ;ecorded at incoming ,' each procedure give control semngs reqmred for that par-
 inspection can be used for compgrison in periodic mainten-- ;' ticular test. . , ’
‘', ance, troubleshooting, and pfie'r_‘-i'ebairs or adjustments, r oS S -

T v . AR C . o
! I )




Pérfé:rrnance Tests . o . t o ‘ o T  . - Model 1223A |
'PERFORMANCE TESTS . ‘

4-10 CI-IOP/ALTERNATE AND BEAMFINDER TESTS o - o

SPECIFICA"’IONS S S IR :

i

" Beamfinder returns trace to CRT screen regardless of semngs of horlzontal and vertical POSITION controls.

¥

PROCthRE:
1. Setthe _122315\ cantrols as follows:

OPERATINGMODE  v....uevvnnnnnnnns v..... 0. CONVENTIONAL
CHANNEL A(B) POSITION®, .. ... .. .cvueninnu., 85 required
J © VOLTSIDIV . .oiivnnnnsn weesssss VDIV fwvolvyy
. S VERNIER L u i . CAL " (CAL}
T INPUTCOUPLING rreereen.. AC . (AC)
VERTICAL DISPLAY . ohov v e eeeenss A&B | o ;
. TRIGGERLEVEL..\......vcvnunn vereienrarese. AUTOON
*" TRIGGER MODE i i werreenevenate. INT/47NORM/ AC

-,|Bt,A e OFF
CHOP ALT ....... b eeeiiees iaaeaasesaiaiss.. CHOP
CONT SINGLE .....:..... herrerrersan eive... CONT
v : POSITIONAP, ... ... ciiiiiidiainnnnens vev.v,. asrequired
: HOLDOFF" ......... e et ereeeree e, COW :
CTIMEDIV e Cr e eesi e e 10ms/OIV e
MAGNIFIER.‘.....’......_J._....'.......’......._CALposition e

2 Set TRIGGER LEVEL control for free-run and adjust vertical controls so that two traces are wsnble on-
. screen {CHOP mode) a o ‘ _ . v :

e

3. Press CHOPIALT pushbutton Both traces shou!d be \nsable alternately on-screen {ALT Mode} ‘ 3

4. Helease CHOP/ALT pushbutton ,
o 5. Turn CHANNEL A POSITION control CW, CHANNEL B POSITION contro! CCW and horizontal POSI-
. TION control CW. Both traces should be off-screen.

1

6. Press BEAM FINDER pushbutton Both traces (dots) should return to the CRT screen,

'
o
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. PERFORMANCE TESTS

T

'4-11 CHANNEL AJCHANNEL leNPUT COUPLING AND AUTO ON-OFF BLANKING TESTS
 SPECIFICATIONS: o . o S S

' AC, PC, or GND. Ground posttion disconneqts input connector and grounds arnphfcer input T
In AUTO OFF and ncﬁ mput s|gnals applled - no dtsplav.
‘ ' )

L - o 1223A

o ‘ 'SQUARE WAVE
I GENERATOR

i ) .
, .
. . B
.
o [ . .
4 . L '
I : : N . il . L )
. : . N . : ' . .

Figure 4.—-1..' ’.In;.:ut Coupling and Auto On-Off BIankjng Test Setup.

1 PR . 1

. EQUIPMENT: . e

Squarewave Generator S S ' l
i BNC Tee. ! ‘ o S :
- Paocisnu_RE: .
1. . Setthe 1223A controls as follows:
OPERATING MODE ......vvvereerensn evoses. .. CONVENTIONAL
CHANNEL AlB) POSITION® . ... .........a...1.... Tracecentered (Trace centered)
C VOLTSIOIV . .ovevnnnn. R 17/, 11% (IV/DIV)
, C ~ VERNIER ...... T . [CAL)
_ ! : INPUT COUPLING .......... renen. . DC {DC)
- | , VERTICALDISPLAY .. .....ovevnnens veersnrss.». CHANNEL'A o
) ' TRIGGER LEVEL ...... . it AUTO OFF
TRIGGERMODE o rearr e e eeeeeess INT/HINGRM/AC
w Blyp oo s OFF
L ' CHOPALT Cer et by s .vv... CHOP
CONT SINGLE .. ivseearronnsrrennennnssernns CONT '
POSITIONA», , ... ..., .ivisrocrrnrs werseess s 8srequired
' HOLD OFF o.'ovveenvneennnssonnsesossssss. COW
CTIME/DIV (..... e i se e bas,s 20ms/DIV '

"MAGNIFIER ... .vviintiinnnenn. veievsssess. CAL position

2,  Connect the Squarewave Generator to the 1223A as shown in Figure 4-1.




Perfpfrhancé Tests o

7 Mode! 1223A

b

A  PERFORMANCE TESTS

: Adjust TRIGGER LEVEL control in AUTO OFF for a s:able display.

Set the Squarewave Generator controls 50 that a IOHZ squarewave is applied to CHANNEL A and
CHANNEL B inputs and amplitude is adlusted for a 6 division vertical, d|5plav.

v
i

i

"Release input couphng ACIDC pushbunon The dlsplayed squarewave ..houtd be dufferen'iated

Release CHANNEL A DISPLAY pushbuttcn press CHANNEL B DlSPLA\' pushbutton and repeat steps
- 3—~6 for channel B. '

. ‘ Press CHANNEL A GND' pushbutton and check that the display is completely b!anked

. Switch TRIGGER LEVEL 10 AUTO ON. The auto baselme should be dlsplayed ,

'
i

' . . ’ . *

4-4
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. PERFORMANCE TESTS

| 4;12 DEFLECTION FACTOR VERNIER AND X-AXIS CALIBRATION TESTS \

SPECIFICATlONS S \

o . ZmWDIV to SmWDlV Range + 5%

I . -10mV/DIV to 10V/0}V Range * 3% 3% - :
- VERNIER: Continuous!y variable between all ranges; extends maximum deflectlon factor to’ at least 25V/em.

1
l 1

' 1223A -
i
S ~''| VOLTMETER IR \
:I S R | CALIBRATOR . la's exr
- ‘_ ‘ : e L e o
S . : . | ‘ oy !‘ -
. ) C i
. ! i e
- Figure 4-2"._ Test Sétup for: Deflect[on FaétoerérnierlX~Axis Calibration, '
. . . ‘,f . PN ' ) ) k ) .‘ , o
. EQUIPMENT . o h ;
. Voltmeter Callbrator .
m PROCEDUBE L | o
. ‘ (‘ 1 ‘Connect the Voltmeter Callbrator to the 1223A as shown in Figure 4—2, and set the 1223A controls a5
o follows: :
n ' " OFZRATING MODE ....oovvvrnrenisiennnns .. CONVENTIONAL
. CHANNEL A(B) POSITIONG..... b . trace centered  {trace centered)
. _ : . ‘ , ' VOLTSIDIV ..................... as required

. VERNIER ,......0onn.. e CAL + |CAL}
: ~ INPUT COUPLING .. ..... e AC’ {AC)
Voo  VERTICALDISPLAY . ... .evvnnnnnnnenn. wv..u.. CHANNELA
o TRIGGER LEVEL ... uiviirrnnrnnadivereronnsrs ‘as required
TRIGGER MODE ......... S INT/+/NORM/AC

; - T L LT OFF

I

I

l

B CHOP ALT  o. et eienenrnnnad ' ...... CHOP

x ' . CONT-SINGLE . ..ovvniuriineeninnrnnennnnss CONT

‘B o R CPOSITION®Y. . .o ieleeiiiiienreeennseessns midrange -
. HOWDOFF .......... e ... cow

B R 5 1Y 17/ T A A UG as required -

MAGNIFIER ... ...... S P .. CAL position

- , _

[ ]

l

n

2, ' Check all VOLT/DIV ranges for specifications.
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P;RFORMANCE TESTS S

1,

. tions given for the vertical def!ectior*'.‘

Reset VERNIERS to CAL pasition. - | o

. Press Bt’ A.\pushbunon and check horizonta!l deflection factor in X~Y mode meets the same specifica;

.

o

Release Bt,A pushbutton ‘ S o . '

i i . [N
f

Connect Voltmeter Calibrator to channel B and press CHANNEL B DISPLAY pushbutton.

) B

Check all VO LTIDIV ranges for specnflcatinns

Reconnect the Voltmeter CALIBRATOR to channel A and press CHANNEL A DISPLAY pushbutton '

\Set 1223A VOLTS/DIV switch to 100mVIDIV and set chtmeter Calibrator contrals for atv p-p out-
. put sighal,

K ' H

' Rotate VERNIER CCW The dusplay slgnal should decrease to approxlmately 4 divisians.

Repeat steps 7—9 for_Chanr.el B. o R " L

A . ) ' o . N

4-6
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" 4-13' A+B MODE; B INV COMMON MODE REJECTION TESTS

: AU ‘ . : . C | , R .
" Model 12234 AR R ' ' _ - Performance Tests
. | ) "“‘ . . | . i | : : .. . “ _., ; .la ,I‘ \‘
SRR ' PERFORMANCE TESTS B

- SPECIFICATIONS: '
Common mode rejection > 30dB up to 1MHz, ' A o . ‘
o / - . R 1223A J
SINEWAVE , B Co
_ GENERATOR | A
- - - . a B oEXT | ;
. el e |
Figure 4-3, A+B Made and B Inv. Fzémmun Mode Rejection Test Setup.
EQUIPMENT: e o o f
' . Sinewave Generator.. '
" BNC Tee. | _ =
_PROCEDURE: o ' K
1.  Connect Sinewave Generatnf ‘to the 1223A as shown in Figure 4-3 and set the 1223A controls as
. follows: : e . ‘ o :
r . OPERATING MODE ..\uuvevrinesssocrnnnnennnss CONVENTIONAL
r CHANNEL A(B) POSITIONS....... eviiesssases. . centered. (centered) -
. VOLTS/DIV . veeniineineennns -100mV/DIV {100mV/DIV)
J VEBNIER ........ P ...v.. CAL {CAL)
 INPUT COUPLING .. .....vvveneenns AC {AC)
VERTICAL DISPLAY N 1.1
 TRIGGER LEVEL .. .viensnsevavnsrssvesesnn... 35required
. » TRIGGER MODE ........... weriissesnseeerses INT/+H/NORM/AC
BRLA reerrreerrnrreiinniieenennneeeoes. OFF .
' CHOPALT ,.......... e enere e .. CHOP .
CONTSINGLE .......vevevrurersesovanenvs.. CONT -
Y POSITION® . .. . ... b ieeasaienesuesaia.s, 85 required T
. HOLD OFF .\ \rennunnnonnns P o .
- CCOTIME/DIV L e e voor 0,2 us/DIV
o ' MAGNIFIER ......000veennn e e .+ CAL position’
2. Keep 'GQID pushbuttons for channel A and“chlannél_ B dgpressed and centre both traces exactly.
| il ‘ i 4_7
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| PERFORMANCE TESTS o - =
S X Release GND pushhuttons and set Smewave Generator Controls for a 1MHz sinewave output to buth
" channels.. . :
4, . Adjust sinewave amplltude for S vemcal deflectlo|n of 4 dwlsions. S '

' 5, Press A+B pushbutton. The verncal dlsplav should be8 dsvismns 0 6% (0 48 divisions).

i "

6. Set VO LT/DIV swntch°s for channel A and channel B to SOmWDIV

- 7., Press BINV pUshbutt,on {both A+B and B INV now depressed) The rernaming ac signal shauld be less
© than 0,25 dwislons {0.25 dwisions equivalent to 30 dB) ! J .

' \
'
1
' .
1
1
I
\
, k‘ \
4 L
I 1 lI
e 1 a !
1
v
. ' i . t
' : S
) \ |
| n
] '
3
' i "".. [ ! :
. .
» N 1
1 \ i
: ’ n
\ s .
| ! '
| B
! b \ :
' \
\ , , B
'
. [
i
N \]
' - B
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(R}

 4-14  VERTICAL BANDWIDTH TEST -
. $PECIFICATIONS: .. - L '

- : 3dB d9wn from a 50k Hz, 6 division reference signal from a terminated 5082 source at 15MHz.
i i | R | i ‘ i
) L " [i2z3a T
o, .. | constant- | - | X
| AmpLITUDE o, '
,. e - GENERATOR A B exr
ST ‘ : ‘ | * e o

o R | l ’SOQFEEDTHROUGH S R

Figure 4—4," Vertical Bandwiah'h‘ Test Setup. : L

L \
[

EQUIPMENT: S o ' ‘ -
Constant Amplitude Generator .+ : ] . k _ ‘ '
50 Feedthrough ‘ ‘

' PROCEDURE: . , o o - : B
1. Connect the Constant Aﬁiplitude Generétor-;o the 1223A as shown in Figure 4=4 and set the 1223A
controls as follows: . : : o

1

OPERATINGMODE ...........00vvvevueins. .. CONVENTIONAL

CHANNEL A{B) POSITION®...................... centered {eentered)
'VOLTS/DIV ...'iverrvrnnvenvees ... BMV/DIV  (EmV/DIV)
"WERNIER . ooviiiennnnennnns ..... CAL . {CAL}
INPUTS COUPLING ,.......... veo. AC {AC) '

" VERTICAL PISPLAY . .............. estewwe... CHANNEL A '

TRIGGER LEVEL .........ccuvvsinnnn. ervies.. 3sreguired

TRIGGERMODE . .......ovvveevrenenivennio.. INT/H/NORM/AC '

- AU N R 5 ‘

CHOPALT ......oevnnnnn.. RN - [0} 2
CONTSINGLE .......oocvvvvsevenuernvenanas. CONT
POSITION®Y ., .. ...\ useivinsninnssonenssn. asrequired
HOLD OFF ... ...viveuromenunsoneosnansnsrs, CCW
TIMEDIV . oovtivviitnedinessnnesesnsesrss 0Ims/DIV

» MAGNIFIER ........... . ... CAL pasition

............

.

2, Set the Constan't Amplitude Generator controls for 2 50 kHz sinewave cutput to channe} A,

A B

3. Adjust sinewave amplitude for exactly 6 'divisions.verticél deflection.

A




T

Pe;formance Ter;ts : e , S o 3 _7‘ , .' . . R L Monél 12é3A ; : .
'PERFORMANCE TESTS -
' o . K -1
. 4, Change sinewave freqt.emv to 15MHz. The vemcal deflecuon should nowbe>43dmmons. , .
+8, -+ Press CHANNEL B DISPLAY pushbunon, and connect Constant Amphtude Generator to channel .
BINPUT. | B
6 Repeat steps 2—4 for chinnel B | . | - " - Loy |
: - : Y ‘ - ™
. | | . .
B
s 4
B
. | ]
| | | , | .
) ‘ | | o | | . .
| u
| =
-
, .
, - .
) B

4-10 -
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- PERFORMANCE TESTS

. . b )
' 4-15 SWEEP RANGES AND MAGNIFIER TESTS " e
- - SPECIF|CATIONS s " | !
oE | - : From 100nsIDIV to 2s/DIV within 4% accuracy over full scale wnh MAGNIFIER In callbrated posmon
B MAGNIFIER contmuously expands sweep'at least 10 times. Maximum usable sweep speed 1ClnsIDlV
.. :\ ' \ . . 1 . .‘ X . 1223A X . . .‘
. I!‘:‘; I
[ TIME MARK - .
iy ‘ oo GENERA : G .
B v : GENERATOR 1 ]A B UEXT
| vl lpe e |
| | " | 502 FEEDTHROUGH
. \ i .
» o oo . Figure 4-5, Sweep Ranges and Magnifier Test Setup.
) . . 1‘ k . . \ . . 4 | i
. " EQUIPMENT: e o o
. g _l ) : i . : N . i"l'li""(' '
. ' _Time Mark Generator ~+ . .. .. o
B ! 509 Feedthrough , o Y .
. . ; ) Y . | , '
- PROCEDUHE - ; ‘
K 1. Connect the Time Mark Generator_tb the 1223A as shown in F[gure 4-5 and set the 1223A, controls as
~ follows: - o N -
T OPERATING MODE . .evvveernneernsnneerenens CONVENTIONAL
o CHANNEL A(B) POSITIONS . ... \ovuarnnnnn \uiv... centered
. ' . VOLTS/DIV ... v ihdennenninnns as required
¥ VERNIER ..t iuiv v e w.we.  CAL
__ R | INPUTCOUPLING.'...-....'.'....,.....AC- | |
-, o VERT!CAL DISPLAY . oo v v vi vt i e e T R CHANNEL A
-< o - "TRIGGERLEVEL ...... oo ivpirnrsvnnnrnncs AUTOQ OFF, as required - .
. S © TRIGGERMODE ..........ovvivnihnnennsones _INT/+/NORM/AC -
n Y S . OFF y
B CHOPALT  iuivevrverecanionnonnonsorenens . CHOP
U CONTSINGLE ....i..ccovnsieninnninnnn nanns CONT
. e _ POSITION®» .., ..........., e PN as required
: ’ S HOLFOFF L. ccw . )
I TIMEDIV ...vi e enrnens N . .... asrequired .
_ \MAGNIFIER,..._.. ..... ., CAL position
- 2, Set the Tirne Mark Generator and 1223A TIMEIDIV sw:tch to 0 ius,
.‘ R 4-11"
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PERFORMANCE TESTS '+ ..
3. Adjust the honzontal POSITION control so that the flrst tlme mark co*reSponds exactlv to the extreme
Ieft vertical gratlcule line, . _
oo o : . N kl I. . L 1.| o N
4, Check that the eleventh 'time mark corresponds to within t 4% of the extreme right vertical graticule [{ng.
i B . . ) ‘ . . B . ., [ ] ) I L . t . ;
‘ 5. Adjusting the Time Mark Generator controls accordingly, check all other sweep ranges for specifications.
. ' - i : o o b
b . . : o
’ Use PERSISTENCE MODE at lower sweep speed.
i ‘ N . . b L - | ' .
6., Set MAGNIFIER to CW position and check that sweep is expanded at least x10. 1
7. Set MAGNIFIER control back to CAL position. . '
Lo \ . ‘ o ) 1 B .
1 ‘ ' } ]
\I ’, ‘| , 1]
) P R , i '
. v \ 1 % !
L ! 1 o \ i |
! " i )
\ . [ !
[ ! ‘ &) ,
b ] k
' ! ! ’
4-12 ' , ) ! ,
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1,' b !I . - . w‘ T . : .‘ - ! : . | - ) . . '
. ) e PEBFORMANCE TESTS B R '
. | ! \ v . f
, 4—16 TRIGGER MODES (SIope, ACIDC Couplmg, INTIEXT Tngger Suurce) o
| AND AUTOBASELINE S . _ o TR
. f ' . t ' . AT
» | DR T [1228A el . .
Ty ‘ .'\‘ . : ‘ ‘b ! .. . . :' ’ . . ‘ . .
. ) ! - L—_ . ‘ ] . . l .
l L SINEWAVE S :
. ' o _GENERATOR’ | LR b o
. ~ A B EXT . . '
B SR A8 DR & . ¢ -.
. \ " ) L CO Lo J ' ) i
. f o ' l ’ ! ‘ -
P ' . Figure ‘4_-13.‘ Trigger Modes Test Setup. . Vot S
. \ ! b I £ ) o . \ , ;o z
. EQUIPMENT | . |
. ' Smewa\re Generator, o o ' "
: BNC Tee . o Lo :
- Co Vo L ' ) "
‘ PROCEDURE ' C L
1'. Connect the Slneweve Generator to the 1223A as shown in Flgure 4-‘5 and set the 1223A contrcﬂs as B
- re follows: o . R L :
' : . . - ERE ‘ Co ' g
.' . , OPERATING MODE . ..., e ONVENTIONAL o
' CHANNEL AIB). POSITIONS. :veonretienens - centered {centered) '
- J © - VOLTSDIV ool weene s 100MV/DIV {100mV/DIV) . ‘
S * VERNIER e eeea.. CAL (CAL)
. INPUT COUPLING crirereeaeaaes AC .- lAC)
B VERTICAL DISPLAY . CHANNELA
. TRIGGER LEVEL .. .' v s [N CCw, AUTO {BASELINE} ON.
_ P \ TRIGGERMODE .........cvcvunevsnn T lNT!+I'\IORMIAC ‘
B T . N U e OFF -
L UCHOPALT  ..ivuibvniensvnnsnensoncnsnanesss CHOR i ,
[ | C "CONTSINGLE ...\ ovvnieenirnrnnn N ¢ 1
i ‘ POSITION® ........... e ieenliesnenedenssy . 8 required
| v HOLD OFF  o\vvvvvseeneesennninsn ceeiiaein.. COW 2
. - L TIME/DIV ... iie e Cee e ciemereirreiss 02ms/CIV
B R jMAGNIFIER......._..... ....... e CALposmon ‘
. . .,
- v 2 th Smewave Generator dssconnected ver:fy that baselme is dlsplayed
) 3 ' Connect Smewave Generator and set for a 1kHz output signal. Ad;ust fora vertu:al .
. b def[ectlon of 2 divisions, Venfy “hat display triggers. -
. i " 4. Swntch AUTO (baselme) off, center dlsplay and set THIGGER leve! control to mlo-range. i ' -
L . , '
- - &, " Press +/— (slope} pushbutton and ,.f\'C!DC (trigger coupling) pushbutton. The display should remain stable.
. \‘. - i '\' \
. 4-13
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Madel 1223A

5_'

7.
6

9.

11.

Swntch to EXT tngger.

3

3

Release +I- (sIope) and ACIDC {trigger coupling) pushbuttons checkmg that the dlsplay remains stable,

Switch to INT. trigger,

|
i

10, Check that when DISPLAY MODE B or B INV selected, the 1223A trlggers on channel B

' Check that when DISPLAY MODE A, A8, or ARB INV selected, the 1223A triggers on channei' A,

'
[

 Check that when DISPLAY MODE AtB or A+B B INV selected the 1223A triggers on the composite

mgna' for oositive and negatwe slope, and AC and DC mgger couplmg.

W

A-14"

-y

v



R
1

'
41

4~—17

LOW FREQUENCY AND HIGH Fneouencv TRIGGER TESTS RS

Perfdrmance Tests | \ -l‘. B P Mddel 'I 2;25A
Sy ) : .
L | r‘fP.ERFORMANCE TESTS - .

Dl
P

C SPE(‘IFiCATIONS 7\ A A
n] :; 1. . ' : }: o | ! .‘
oo ] ‘ _\ o Trlggers on slgnats from D to 15 MHz causlng 1 di\nsion or more vertlcal def[ection in INT trlgger mode, ar on :
- L ' s:gnals 'Jf 100mV p-p or more in EXT trlgger mode, - Lo :: : °
). IR | 1223A P L
‘ A L o : ."‘ o : o SINEWAVE AR v o - b
. S S ! ' GENERATOR |. ' +} . . O
B T T A orconsT 1V LA 8 ExT S
| R « 5| AMPLGEN.g | - | |_ o
- ‘ . ‘\ ot =|!. N e ' , : . ? ®.. ? '
A . .I!“ ' y I.“"“ i . . : :
.| ‘ {.\, BT : . : :
! {;,{‘:\I s " ;\ ,‘.‘; y .
g v Figure 4~7. Low, Frequency/High Frequency Trigger Test Setup. :
- Wy oy : v
G R |
oS EQUIPMENT' g Lo T
‘- vy W s ' ST .
! . \ Smewéve Generator {or Constant Amphtude Generatar) -
'- . :: ;-I‘ BNC TQE. . | . Y S N
‘ \ K " f.’,',\ 5052 Feedthrough .. o L ' "
.* Pnocsouns ‘, N ,
. ' ' y ‘l " . E " I ) o ' ) :
.' PR l|1‘. Connect the Smewave Ceneramr to the. 1223A as shown in Flgure 4-7 and set the 1223A controls as
. ot follnws. : oo
!‘. . “‘ ' 0 1. l \
. o - “‘ OF‘ERATING MODE Ceie s R e . CONVENT!ONAL
oV . CHANNEL A{B) Posmomv. e eeeind RIS centered x '
o’ : VOLTSIDIV S e e e 0 100MY/DIV
IR . VERNIER -, R .Y
i . o : INPUT COUPLING eear bt eiaen s AC
el ' VERTiCAL DlSPLAY .-;,“'.‘.,. S SV VT TN ~CHANNEL A
- ‘ - TRIGGER LEVEL B TP e eeeneniss AUTO OFF/ON, as requ:red
R -. . TRIGGER MODE . ... T Wi e e e INTI+INORMIAC Y
- . . B Cereneneiaii D T N .. OFF o
.. s g t’A ' : Y, ' o '
. éHOPALT T N S QU Vv, CHOP.
B L CONT SINGLE .....\'iiivirsniinnsssbnnsss,. CONT '
o o | POSITION*?..._. , Ch e e asrequured
B ' < HOLDOFF ".........0... ; L ccw.
v o .,TIME/DIV R Ve T PPN required
B : MAGNIFIER ...... N R TR TR CAL posmon
. . . i '\ . \ Y ”‘,"_‘ '
._ L 0 ! N 4-15
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o 2, "Adjust Smewave Generator controls far a 10Hz output 1 dwismn vertical deflection, -

}
!
1

3. ‘Check that stable trlggering can be achieved wnh the TRIGGER LEVEL contro! in INT and EXT trlgger !
i modes : _ \ .

‘4, - Adlust sinewave- frequency for 15 MHz output.

5. Repeat step 3. ‘ : ‘ ‘ o

4-16
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L

418

’ | 12234 ‘
[ "
TV SIGNAL )
" | GENERATOR A B EXT
’ .
1] i '
‘ : i “.. )
' Figure 4—8, TV Trigger Test Setup.
EQUIPMENT:
i, . TV Signal Generator. |
PROCEIURE: |

i

TV TRIGGER TEST

1.  Connect ‘the TV Slgnal Generator to the 1223A as shown :n Flgure 4—8 and set the 1223!-\ contrals as

follows:
"OPERATING MODE .. ...'vrnerrersons
. CHANNEL A(B) POSIT!IONS. . .
- VOLTS/DIV o
VERNIER ., .....
INPUT COUPLING ... 'AC .
VERTICAL DISPLAY .......00vneressensssnon.n. CHANNELA
TRIGGER LEVEL ........... e wesens. .  midrange -
TRIGGERMODE . ....vvvrnnrvnnnns v .. INT/=/ACTTV
BALA rerennen e OFF

CHOPALT ...'vivrernrrens
CONTSINGLE ... ..civirnnrrnnns e
' POSITIONGD, . , ., v ivvnrrrenss e
HOLD OFF ......... et e
TIME/DIV oo oveieieiioinnnennns R
MAGNIFIER '

. ‘CONVENTIONAL
." as required

as required

CAL

L N

P R S R N

I LR N R N )

ccw
2ms/Div.
CAL position

2, . Apply a vldeo signal to the 1223A channel A.

f v

3. Achleve a stable dnsp!ay, if necessary by changing to + slope and adjusting TRIGGER LEVEL control.

]

4. Set TIME/DIV to 20u§IDJV and check that there is stable triggering ona TV tine signal,

U]

4-17
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4--19 | PROBE ADJUST AND LINE SYNC TESTS

1

SPECIF'CATIONS

Probe adjust output approxlmatelv 0. GV 2KHz.

EQUIPMENT: ’ ; ' )
10 l leder Prnbe i \ |
.PROCE.D.URE: v ) |
: 1. | Set 1223A céntro!s a.s fol‘low.r.:‘ .
' OPERATING MODE .. Lo Civeeeeeeisl...t.. CONVENTIONAL
' CHANNEL AlB) POSITIONV  eraaasaseaerers i 88 required

‘ VOLTS/CIV ..ot s iinssnna. . 10mV/DIV
VERNIER . ... 0cvvevienseinnast.. CAL
ST ' C INPUT COUPLING ...\t eveenverns AC .
. ' VERTICAL DISPLAY ... ..0vvvvneiveensaionsssss. CHANNEL A :
\ Lo TRIGGER LEVEL .........ve0dseivaecenvinns, . asrequired ~— K
. - TRIGGER MODE e ereierredeiiusaessseea .. INT/H/NORM/AC -

VUCHOP ALT  eevnreeeee s e i e CHOP S
o CONT SINGLE . ........ e e e BONT
.  POSITION®». .. .. _.... e ereeysseens. .. B8Srequired
' 2 HOLD OFF' ........ R S S U « -’
TIMEMDIV oo vttt eeeinsennonnseernn e vee. 0Ims/DIV
MAGNIFIER fee e b e versenes... CAL position

v "o

2, ‘Cormect ‘IO 1 Dmder Probe BNC connector to channel A INPUT, and clip Dwnder Probe tip to PROBE ADJL.:
output. . . '

3.  Adjust TRIGGER LEVEL control to give a stab!e display. Compensate probe for optlmum square wave,
checking frequency and ampluude ' .

4, C_onnect Divider Probe tip to ac line.

\
'
[l ¥

b Adjus; VOLTS/DIV and TIME/DIV switches to display a waveform within the screen.

6. Select LINE trigger and check that 1223A tfiggers correctly.

"} ) v
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4-20 - X-Y PHASE SHIFT AND X—AXIS BANDWIDTH TESTS -

. SPECIFICATIONS: S

. X-axis bandwidth'1 MHz. .
X-Y phase shift — less than 39 at 100 KHz.

¢

S oo SINEWAVE
o E GENERATOR

- ?

1223A
A B EXT
, ? L 1

EQUIPMENT: IR '

il

: Sinewave Generator.
. BNC Tee.

PROCEDURE:

' : . | | I
v . [ .
4 . 5
' ‘ Y ’ L
. f '
f .

_ Figﬁre 4-9, X-Y Phase Shift.and ‘X-Axis Bandwidth Test Setup. ‘ .

1.  Connect Sinewave Generatar to 1223 as shown in Figure 4-9.and set the 1223A controls as follows:

OPERATING MODE - .. .....

CONVENTIONAL

‘ L CHANNEL A(B) POSITIONS......... eivasenees.l asreguired
' VOLTS/DIV o .vvvviinnnrreeeeen . 100mV/DIV . (100mV/DIV)
VERNIER ......:... A o7 (CAL)
, ~ INPUT COUPLING . ........ vrenes.. AC {AC}
.. VERTICAL DISPLAY ...... e .. CHANNEL A
' " TRIGGER LEVEL ......... Cheenas wvsesens.. @srequired
TRIGGER MODE ...... R S INT/+/NORM/AC
‘ Bt’A Cerrarat e e tesenaesa.. @8srequired
CHOPALT " ....vvvuvnn.. tersreiesesssrers, CHOP
CONTSINGLE . ...''vevevvonvesnesnsorosesnan. CONT
POSITION®». . . .. ....... anaan i e e as s .. asrequired
HOLD OFF ..... e v e ..... CCW
s TIMEDIV .. ..oovnnt.. R ~ as required.
MAGNIFIER .......ccvvnn T . .... CAL pasition ‘

T
i Wt .

2. Set Sinewa#e Generator for 100 KHz output and adjust amplitude for exactl;,rl 8 division vertical

display.

3

y

- 4-19
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3. Press Bf_’ Al pushbutton A 45° shlfted elllpse shou!d 2ppear within BxB divisions on the screen. (lf
necessary, centre the e|llpse with vertlcal POSITION comro[s} Check that the ellipse \Mdth measured

g 4, Helease the Bt’ A pushbutton. o : ' ;

5.  Set the sinewave Generator output to 1MHz and adjust sinewave amplitude for a 6 division vertical
deflection, : :

6.  Press channel B GND ‘anc_i Bt. A Pushbuttons. Check that the horizontal trace is >4.3 division,

7. Release channel B GND and B{’A pushbuttons,

. ' }
Model 1223A

along the centre horizontal line is < 0.4 dwmons - : : : _ )

-
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'

. 4-21 - INTENSITY MODULATION TEST

SPECIFICATIONS: - ' : S

¥
]

Grounding the inpui with a repetition rate ub to 1MHz blanks trace of any intensity.

]

: B 1223A

’I‘ ‘ ‘

' - Z-AXIS .
‘SINEWAVE - {REAR. - 1 R I , |

GENERATOR | PANEL 1 - -_ -
: | " syncour] - ! |AB EXT \
e el ilre e ]| _,
[ o . ' ) . ) : , ‘
Figure 4—10. Intensity Modulation Test Setup.
v cl 3 I N o - o
EQUIPMENT: R :
4 Sinewave Generator, J
. PROCEDURE: T .

1. Connect the Sinewave Géneratur to the 1233A as shown in Fi'g.ure 4-10 and set the 1223A controls ag
follows: ‘ ' - .

OPERATING MODE .+ .. .vosvsevrnssvesssnnss.. CONVENTIONAL

B CHANNEL A(B) POSITIONS. .... Cieireseieives... trace centered
VOLTS/DIV .....ivevnenn, Vv 1V/DIV
VERNIER ..........c..vvvevr.vs . CAL position
: ‘ INPUT COUPLING . ................ AC
.VERTICAL DISPLAY ... .. N .-+... CHANNEL A
TRIGGER LEVEL ...... Chenierisiensas s ., AUTO ON free run
' TRIGGERMODE ...........oofv.uns. vvessnsen. EXT/+/NORM./AC
B A coreheennn v eirieiesiieesaates.t.. OFF
o CHOPALT .......... U CHOP
© CONTSINGLE ........ e vereses. CONT
) POSITIONGR, , . .. i ittt rnrnranrssrsrsrnes as required
HOLD OFF ....... e veverese.s. CCWH
CTIMEDIV oo vereereeeo. lus/iDIV '
' MAGNIFIER .. ..\ i irininreriiinnnnns ..... CAL position

Set Sinewave Generator -controls for 1 MHz output anﬂ 4 division vertical deflection.

' )

N

'
'

4-21
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3. Press channel A GND pushbutton S ‘ ‘
4 Short Z INPUT on the rear heatsink to ground. The baseline should be blanked
5. . Disconnect BNC cable from CHANNEL A INPUT and ccnnect it to the Z INPUT The dlsplav should
show an interrupted horizontal trace, ' .
l 1
+ .‘.‘V i‘ \ .
. ' L V.
3 ‘
. ]
W
4-22 |
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" 4-22 VARIABLE PERSISTENCE TEST o . : ' b

l . i'_. : 8 ‘ R ! G i ‘.‘l‘ I o . ' .

SPECIFICATION: ~ = . \ ‘ . - | 3
Continuously vari‘lablié from lésé than 0.1s to mbré than 1 miﬁute.
. PROCEDURE: - L o

1! . Set the 1223A controls as fullows: .
OPERATING MODE .ovvvevevenssssnsssesenees. STORAGE (PERSISTENCE)
CHANNEL A(B) POSITION® . ... .......e.vvvve.s.. as required

e VOLTS/DIV ..vvvihinninssive.. 10aMV/DIV -

' ‘ VERNIER ... ..cvpuvronsanusnsns. CAL

. © INPUT COUPLING .ovvvuvvnneness. . AC/GND pressed

v VERTICALDISPLAY ... ... cevuerrvrrsevsrssnnss CHANNEL A o

. . TRIGGERLEVEL .........vevernenenssrnssen.. AUTOON, free run

© . TRIGGERMODE .. ...iverrertanierieniaee.. INTAH/NORM/AC ‘
BRLA rerrrrennneee sl OFF 0 L

/U CHOPALT  wivvvevnsiensenssssssonsensnaaiens CHOP R
. CONTSINGLE .....ovvouenesoronvmnnenenssnss CONT o
A POSITIONAD, . . oo v evseese e esersrnseneassioss @5required
‘ ©  HOLDOFF ..iiieienrrnensssersisseerssnne.. COW .
' C L UTIMEDIV ;e iiiie e ee s enn e ieie e baaes OISDIV !
© MAGNIFIER +.0viversenarsneansanaiossssaens. CAL position
INTENSITY 10 o’clock position
2. Set VAR PERSIST control to ccw position and adjust INTENSITY control so that the moving spot has
' a normal brightness. ‘ ‘ . ‘ :

’3. . Turn the VAR PERSIST cantrol slowly clockwise and note that the spot-tail becomes longer,

4. Set VAR P‘iEHSIST control to CW position, CONT/SINGLE to SINGLE and ERASE RATE to MAN
pasition, ' . ) .

5. Press ERASE pushbutton, After erasure, a baseline should be written and remain on-screen without fad-
ing for more than 1 minute. ‘ ' - :

- " | NOTE

If trace blooms reduce INTENSITY

S : 4-23
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4-23  BRIGHTNESS AND STORE TIME TESTS

SPECIFICATIONS: S L S

o | _ o L
., With BRIGHTNESS contro! set to CCW position {20 DIV/ms), and minimum {CCW) setting of STORE
TIME control, storage time is'a minimum of 1 minute increasing up to typically 4 hours with reduced
brightness. With. BRIGHTNESS in CW position, the store time decreases to 15 seconds minimum, .

: : Co 11223

SINEWAVE B
'GENERATOR |

i

 |A B
3 A C

’ ' ’ o toee ' .': S .
| Figure 4—11. Writing Speed and 'Store Time Test §etup. A

Vi

EQUIPMENT:

Smewave Ger'arator. S S

PROCEDURE: ‘

'

—-

! A P " Connect the Slnewave Generator to the 1223A as shown in figure 4—11'2nd set the 1223A controls as
follows:

OPERATINGMODE . ... .co et iiiinanrrrrns .o.. CONVENTIONAL
CHANNEL AlB) POSITIONS.........evuerer...... trace centered '
! VOLTS/DIV ...... P A 710 1 AV
VERNIER .....ocvvnvnnsainenys s "CAL position -
INPUTCOUPLING........‘......... AC v
VERT[CALDtSPLAY s rrarensresarrsnsanawsss GCHANNEL A
: TRIGGER LEVEL ,....... O . AUTO OFF, as required
‘ TRIGGERMODE . .......ccovvennn. Ced e . _INT/+/NORM/AC |
‘Bf.'A brseee e N . o |

"CHOP ALT, ...... e e, eev...., CHOP
CONTSINGLE, ......vivrvnrenressnnsssnnnsss CONT'
POSITION®, . ... .. .t trace centered
HOLD OFF ..... .. CCW
TIME/DIV - o oveeesieeenrneaseesmeseeses, O1mMS/DIV

CMAGNIFIER .. oueinennnns RPN beeeiiil. CAL position

2. Set Sinewave Generator comrols for a 4KHz output and an 8 dwasuon vertlcat deflectlon

3. Switch VOLTS/DIV switch from IV/DIV to IOOmWDIV

4-24
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11,

o2,

typ:cally 4 hours (STORE TIME control fully cw) .

1
f

Press CONTISINGLE and WRITE pushbuttons

! Turn INTENSITY comml and BRIGHTNESS control fully CW A

Turn ERASE RATE control to MAN posmon. '

Check that STORE TIME control isin CCW posrtlon {minimum store tlmel

Press ERASE pushbutton, - ' ' Y

Press STORE pushbutton, The vertical lines stored on-screen should be visible for a rninimum of 15

seconds within an area of 6x8 divisions.

1
1

i

Repeat steps 1t0 9 with Smewave Generator set to 80Hz output TIME/DIV swrtch set to 10msIDIV

BR!GHTNESS controI fully CCw, and WRITE pushbutmn pressed

Check that the wew tlme is now more than one minute v,

4

Check that when turnmg ST ORE TIME control ow, brlghtness decreases and store tlme mcreases up to

4-25
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 4-24

AUTO STORE TEST

SPECIFICATIONS

+

NOTE

A a . . : '
AUTO STORE can only be used in SINGLE mode

lnstl‘urnent ready to catch and store a smg!e event for at |east 2 hours {tvp. 4 hours).

\

[azA

SINEWAVE, |-
‘GENERATOR

N A B |
’ ?.' ®

il
: ' A 1
N y !
[___J b TR

Figure 4-12. Auto Store Test Setup.’

Ty

EQUIPMENT: - B e

Sinewave Generatar, S B
{i

PROCEDURE: . ' : _, : C o

- 1. - Connect the Smewave Generator to the 1223A as shown in anure 4— 12 and set the 1223A contru!s as
follows

'4-26

'

OPERATING MODE .. evivvrooeeeiimunsosnnnns
CHANNEL A(B) POSITION%............

[

VOLTSIDIV ..vvnnen.. R ..
VERNIER «.ovevenvnnnnionnnsenes
JINPUT COUPLING .. vevivvnsnes

VERTICAL DISPLAY ..\ s snesseeeersnnnenns
TRIGGER LEVEL ........:

TRIGGER'M

BY A

'CHOP ALT

O P .
.
ODE . '

P R N A R R L L CRCRCC R R S )

RN EE R R P L LR
d ' '

CONT SINGLE ........ovn..
POSITION®. . .. .. ..

HOLD OFF
TIME/DIV
MAGNIFIER

P N L R L N

--------- ----- L A L LRI SN N
]

|
P R N L N A A N A A A PR

'STORE TIME control out of AUTO STORE posmon '

'CHANNEL A

CONVENTIONAL - .
trace centered

1V/DIvV

CAL position

AC

AUTO OFF, as required
INT/4#/NORM/AC
QFF ‘

CHOP

.CONT

as required
cow
10ms/DIV
CAL position

'
i

!
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.
" Table 4-1, Pe(forn.ance.Tesi Record ‘ T ‘\
R HewIett-Packard , : _ o ", Tested By —— 1\
1 Modet12234 - ¢ ' B I
» Storage Oscilloscope ', b "
. Serial No. o Date, ‘
! CONVENTIONAL MODE : ' b
. . : " Results .
Para. No. Tes: Descripnon Min Actual Max
., 4-10 Chop/Alt, Beam Find 0 I
: 2 Twotracesvisible. - — | Yesino -
, 3 Traces visible alternately - Yesfno -
' 6 Both traces return to screen - ' | Yesto o} =
Voo _4;11 ~ Input coupling, auto onjoff - ' Channel ' ‘
. ; . blanking _ . 1A .. B
: ! 5  Display differentizted . - Yes/no - Yes/no | -
, 6 - Display blanked Vo= Yes/no - Yesfno -
, N 7", Auto baseline , . = .. }.Yesno YeslNo -
.‘- v - o ' : S ¢ v o A
4-12 Vertical and Y deflection Channel
; '~ ;- calibration, vernie: check. : ' ' A Y18 :
: 2,3,6 SER2mVRang yﬂfﬁi&?’.‘,to.cé‘t-w@z bR T e M i‘?;'ﬁi’i, ﬁ"’ﬂ ?m.d‘ﬁ%* l
o 5{:}1\/ Rawr:ggpr . n . -5% +59% .
! e o o A * g Ty g ki A i | iU :
‘ B0V Rorod ST '=§“§ A .}' FS IREEL HyERE|EasRl
20 rnV Range 1% ! 3%
SOV Rapgd K I RN |
S ~1WQ_0 mV Raqge ) -3%, :
- 500 mV; Range i~ A SRR |
L 1 . |
i i . *&L irs_%h..;;f “ W
! - T -3%
AR
| 9 100 mV Range Verniers CCW . Approx 4 - Approx 4
1 divisions -divisions
. Lo 1
4-13 'A+B mode, common mode rejection v B
o Vertical deflection o : g
5 1+ A¥B 7.52 div 8.48 div’
7 ABwithB INV : - R B 0.25 div
. ) Channel '
. e . v ' A B
4-14 Vertical bandwidth
© 4 - Verrical deflection 4.3div -
' 5
. 1 ) ' ! i ! .
I
. | U “l N i1
: ' ! | 429
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Table 4:1—'1. Pérf!érmance Test Record

" Model 1223A |

4-30

S . Results'
Para. No. : Test Description Min "‘Act'ua'l L i Max |
_4—15 " - Sweep ranges and magnifier - o
T Posmon of eleventh pulse : ' : C
' VR PO SR s B
M 2115 ange L |
Y bjis; g ﬁ'id%m »’f’ﬁ}fﬂ WEEARTE R At S BT
A 1 us Range ‘ Lo
o B2 FaiRE T AR %Zuxr Sz ARt ﬁ%ﬁﬁﬁm&ﬁ R
L 5 ps Range
’ {10177 Rage %de’www IR ;aaimmﬁ BB ORISR R
: 20 ps Range ‘ _ 1 ' .
; g T T Y 1 RSO e P Pt |
0.1 ms Range .
R T AT 83 | R | O
ms Range 1. _
E’L%tﬂlmm,ﬁﬂ TR | b Jidd o2 ‘mx“ SRS
\ 2 mvRange ;
& = ‘ G st B T ERXTE e b
AL P e W 2 (2 ER R a0 e
10 ms Range ' - o .
(207 WHFU‘F%W%W | ﬁ%‘% At
50 ms Range )
I*M’mﬂm *&m i L‘Eﬁ--%&‘rﬁfmﬂnﬁﬁ
0.2s Range - . ‘
U B s o b i () e v
o : s Range ,
l.."‘ I. v I@L'i’hﬁﬁ ﬁgﬁm Em E"Fmﬁ-n E -.Z’"‘ '« »3{ ;gz "Mwn W J‘hni"
6 Magnifier ;:w -
i Sweep expansion , x10
4—-16 Trigger mddé’s
2 Autobaseline with no signal . Yes/no
. 3 Augobaselin'e triggers Yes/no
K 6  Display stable {+/— switching) Yes/no
T - 5‘-"-‘ Display stable {AC/DC switching) Yes/no
Y 6 . As5butwith EXT trigger Yei/no
- 'g ' A A&B, A&BwithB INV
b - -triggers from channel A Yes/no
' 10 B, B INV, triggers from channel B Yes/no
11 - A#B, A+B with B INV' '
Lo triggers from composite Yes/no ,
— AT !
4-17,  LF/HF Trigger -,
3 Stablé_.li‘\lT triggér. Yes/no
"' . Stable EXT trigger, Yes/no
6 . Stable!NT_ trigger . Yes/no
‘ _fStab(le EXT trigger Yes/no
4-18 TVTrlgger '
3 Stable dlsplay {frame) \ Yes/no
4 Stable display (TV line) : Yes/no




Model 122315 ’ \ ‘ N ;‘ F.érfqrmancé Tests
‘ _ o o \ ‘ \!', " ' . 1
; Table 4—1, Performance Test Record. - ‘ Co
. R, l ‘A ' i RB‘SILI“S'\ N ‘
Para.No. Test Description " Min | Actual. Max
4-19 - LineSync D I ’
6 - Stable display (hne) '} Yes/no
'4'-—.20 X-Y Phase shift bandwudth .
3 459 elapse ' Yes/no o ‘
 Elipse width S 0.4 div
6  Horizontal trace " .4.3div | Yes/no 3
4-21 .intensitv modulat:on \ . ’ v." |
B Baseline blanked o Yes/no " _
5 [ Intsrupted " '
" hpnz_pmal tr;ag:e Yes/no 3
STORAGE MODE L e
L 4-22 Vanahle perssstenme : . : X ‘
B - Persistence A A min ; N _
. ' 4-23  Brightnessand store’ : R R
.8 Viewtime | 155 B
11 Viewtime | L imin : et
12 Store time. : "2h 4 h{typ}
4-24  Auto store: ":. y l : -‘3 ‘ v
7 Reset buttonflamp vt ~"Yes/no
8  Normal intenstiy, 1 " Yes/no L
9 . Storetime ‘ - 2h L " 4hiyp)
4-26  Erase - o
- 4 Remoteerase “Yes/no
5§ Manual erase Yes/no' o
"6  Minauto erase time B ‘ s
‘ Max auto erase time Tmin' [ =
. 7 Manual erase overrides auto erase | Yesfno .| . %
] RESET lamp goes out aftel one sweep . Yes/no o
: i1 ERASE button arms and lights o
BESET lamp Yes/no |
12 - RESET lamp stays on until trigger occurs Yes/no -
! !
. . . 4-31
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SECTION \'

* Model 1223A
5-1. INTRODUCTION
5-2  This section describes the adjustments which

53

will return the Oscilloscope to peai. operating condmon i
after repairs are completed

lf the adjustments are to be oonsldered valid, .
- the Oscitloscope must have aone hour warmup and the
“line voltage must be within +5 to —10% of nominal.

1
1

5—-4 SAFETY CONSIDERATIONS

5—5 Although this instrument has been designed in
accordance with international safety standards, this
manual contains information, cautions, and warnings

~ . which must be followed to ensure safe operation and to

r_etaln the instrument in safe condition {see Sections 1
and I11}. Service and adjustments should be performed
only by gualified service personrel.

. | WARNING |

Any interruption of the prorecriv'e {grounding)
conductor (inside or outside the instrumest) or.
disconnection of the pro tective earth terminal
is likely to make the instrument dangerous.
Intentional mterrupt:on l‘S prahrbtted

5--6 Any adjustment, maintenance, and repalr of the
apened instrument with voltage applied should be

. ~ avoided as much as possible and, when inevitable, should

be carried out only by a skilled person who is aware of
the hazard involved.

N , o .
5~7  Capacitors inside the instrument may still be
charged even if the instrument has been dlsconnected

from its source of supply.

§5—8  Make sure that only fuses with the requlred
rated current and of the specified type {normal blow,:
time delay, etc.) are used for replacement. The use ofv
repalred fuses and the shortcircuiting of fusehalders
‘must be avoided.

5—9  Whenever it is likely that the protection offered
by fuses has been impaired, the instrument must be
made lnoperatwe and secured agaunst any unintended

. operatlon. .

. ADJUSTMENTS

)

. 5-13

Adjustments described herein are performed
with power supplied to the instrument while
pratective covers are remaved. Energy available
at many points may, if contacted, result in
personal injury.

)
1

5-10 EQUIPMENT REQUIRED

5-11 .The test equipment roquired for the adjustment
procedures is listed in Table 1—1, Recommended Test

: Equ:pment. The critical speifications of substitute test

instruments snust meet or exceed the standards listed in
the table if the Oscilloscope is to meet the standards set
forth in Table 1—2 Specifications. !

5—-12 ADJUSTMENT LOCATIONS

Fiéur 1 5—1 at the end of this section shows the ’
locations of adjustment points.

ADJUSTMENTS

CAUTION

Befare adjusting Voltages turn INTENSI TY
ccw

5-14 LOW VOLTAGE POWER SUPPLY
ADJUSTMENT

High voltages dangerous to life.

EQUIPMENT: .

4 digit Digital Voltmeter
Variable Transformer

Test Leads.

" NOTES
1
- \ .

I. Ensure that the Line Selector Switch on the
heat sink assemb!y is set to the correct line
voltage.

2 Input current at 220V is approx. 200 mA




Adjustments.

PROCEDURE

1. Ad;ust A‘l A100 R16 for —12v.01Vat the 12V
.test point.

2. Check the other supply voitages for speclflcatlons

"+ 12V +300 mV'

+5V ,  +250mV
+126V  +1V-03V
+100Vv - £15V

+ 1656V + 5V

5-15 HIGH VOLTAGE SUPPLY
 ADJUSTMENT

I'WARNING' I |

High voltages dangérous to life.

'EQUIPMENT:

4-digit Digital Voltmeter
1000: 1 Divider Probe

4-digit Diglal Voltmeter
1000:1 Divider Probe

PROCEDURE

1. Momtor high voltage with 1000: 1 Divider Probe at
A5 R12 and adjust A5R14 for —2460V £ 5V.

NOTE

. Testpoint on A5 R12 can be reached through
.the access hole. '

*

2 Press BEAM FINDER. High Voltage should not
change more than Z0V.

5-16 COLLIMATOR ADJUSTMENT

PROCEDURE:

1. Press, -RSIST pushbutton and turn VAR.
Petsistence Control to minimum persistence {CCW)

2. Set flood gun grid adjust, AS R15, to midrange

3., Adjust A6 R47 (Collimator} so that both flood gun

' patterns Just reach the edge of the aluminium ring an
the CRT.

Model 1223A

5—-17 INTENSITY LIMIT ADJUSTMENT

CAUTION

Be extremely careful so as not to burn the .
' mesh. (Turn INTENSITY CCW)

' NOTE
ERASE after each adjustment

PROCEDURE

1. Press WRITE pushbutton, turn BRIGHTNESS

_ potentiometer iz max. (CW) and STORE
TIME contral CCW

2, Turia A6 R40 to CW position.

3. Turn Intensity Limit potenttometer A5 F!24 fully
ccw.

4. Tumn INTENSITY control CW.

5, Press CONT-SINGLE pushbutton to SINGLE.

6. Turn TRIGGER LEVEL contrdl CCW and switch to

AUTO OFF.

7. Stowly adjust Intensity Limit A5 R24 in small in-
crements until a dot just appears.

8. With FOCUS Control and astigmatism potentio-
meter A5 R41 adjust the dot to be as small and
round as possible.

9. Adjust Intensity Limit A5 R24 CCW until the dot
just disappears.

5-18 - ASTIGMATISM AND FOCUS
ADJUSTMENT

EQUIPMENT:

Sinewave Generator

. PROCEDURE: |

1. Switch 1223A to CONVENTIONAL Mode

2. Set TIME/DIV Control to 1ms/DIV and apply a
1 kHz sinewave signal for e vertical defiection of
6 divisions. =~ .

3, Adjust INTENSITY control to obtain normal trace
brightness.

4. Trigger for a stable display and adjust Astigmatism
potentiometer A5 R41 and FOCUS Control for an
optimum sharp trace.

6. Recheck INTENSITY LIMIT ADJUSTMENT Fle-
adjust if necessary.



i EQUIPMENT:

"+ Model 1223A A

'5-19 TRACEALIGN -

PROCEDURE

1

Press GND pushbuttons on channel A and channel B
inputs. . -

Set CONT. SINGLE pushbuttun to CONT.
Press TRIGGER LEVEL control and adjust it for
free run,

- Adju:t INTENS!ITY to a medlum trace hnghtness

and set trace to the center harizontal graticule line
via.the vertical and horizontal POSITION controls.
Adjust Trace Align R38 so that the trace is
parallel with the horizontal grahcule line. .

5—20 VERT PATTERN ADJUSTMENT " ’_

Sinewave Generator

PROCEDURE:

1

2.

3

a,

Press 8 f_, A bushbutton and apply a 1 kHz sine-

© wave ssgnal to channel B input to get 2 vertlcal de-

flection of 8 divisions.

Position the trace with the Channel A

POSITION control to the feft vertical graticule Ime.
Adjust pattern potentiometer A R42 so that the
trace is paraliel to the left vertical graticule line.

,Move trace to the right graticule line and optimize

adjustment if necessary.

5-21 TRIGGER BALANCE ADJUSTMENT

 EQUIPMENT:

Sinewave Generstor
2 50 £2 cables BNC 1o BNC

"1 BNCTEE

PROCEDURE:
1. Set VOLTS/DIV Switch of CHANNEL A to

2. Adjust the sinewave generator to get a vertical dis- '

20 mV/Div and apply a 1 kHz sinewave signal to
CHANNEL A and EXT TRIGGER Input

play of 8 divisians.

3 Set TIME/DIV switch to 0.1 ms/DIV and press INT

. TRIGGER pushbutton.

4 Adjust TRIGGER LEVEL Control for a stable dis-

play.

&, Centre the signal wnh the vertical POSIT!ON

cuntrol. . '

6. Switch from + to — trigger sfope and adjust A3 RE6

sa that the sweep starts at the same point on the
screen. ‘ '

'

_ Adjustments

7. With the TRIGGER LEVEL control, . adjust trigger
, point to the center horizontal graticule line.

: _8 Switch CHANNEL A Input to 100 mV/DIV, and

adjust A3 Rb5 so that the trigger starts at the same
* point when switching trigger couphng from AC to
DC.
9, Press EXT TRIGGER and adlust A2 RB for the same .
trigger point with AC and DC coupling.

10. Select A+8 mode; ;et t_ngger coupling to AC; set '
CHANNEL B VOLTS/DIV switch to 100mV/DIV; -
and adjust CHANNEL B POSITION control te center.
signal on screen. Adjust A3R72 for the same trigger .
point with AC and DC trigger coupllng

11, Select LINE Trigger and apply an ACIme signal to -

CHANMEL A,
12, Adjust dlsp}ay for 2 dwusaons :

. 13, Press AC-DC Tngger Input Ccupl:ng and adjust A3R4

so that the sweep starts at the same point.

b-22 SWEEP TIME ADJUSTMENT N
EQUIPMENT: '
Time Mark Genérator ' '

50 £) Feedthrough- a

50 £2 Cable BNC—BNC

PROCEDURE:

1. Connect the 50 'SZ terminated time marker to -
CHANNEL A Input and adjust dlsplav fur approx. 2
divisions.

- 2. Switch Time Marker and TIMEIDIV Switchto 1 ms.

3. Adjust A2 R97 so that 11 Time Marks correspond to
the vertical graticule lines.

. 8. Switch Time Marker and TIME/DIV contro) to .2us

and repeat step 3 using A2C28 as adjustment point

in the same way, i
5. Switch Time Marker and TIME/DIV cantrot to 15

and repeat step 3 using A9 A/7" as adjustment point

{NOTE: for this range use VAR, PERSISTENCE),

~ 6 Check that all Sweep Ranges are within the specifi-

cations of * 3% and if necessary, optimize adjust-
‘ments 3to 5. .

*  Later modals: use R19 (1s) and R20 (2s)

5-23 SWEEP LENGTH ADJUSTMENT

EQUIPMENT:

Time Mark Generator "

50 ) Feedthrough

50 £ Cable BNC—BNC

'Pnoceouns-

1. Set Time Marker and 1223A TIMEIDIV switch to
1 ms.

i
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2. Set the first Time Mark to the left graticufe line., b b-27 ATTEN"U‘ATOR COM#ENSATlON . .I., -
3 With HOR. POSITION control shift the *.".‘econd Time\' X ADJUSTMENT (CHANNEL AI | i '. ST
. "Mark to the left graticule line and adjust A2 R98 for L h et S '.
asweep length of 10 divisicns (total sweep length is . EQUIPMENT- ‘ L DU o ,a R
ll.dms:ons mlnusO?dwnsmnj Vo . Square Wave‘Gener‘a'tO':"“-.“l‘\ o . : k | ) o n
' . BNCCable. « -~ - v -7 R B
. . S ( Lo . 3 le. \ BRI o . .
5—24 ' BALANCE ADJUSTMENT | N - L EE R Y
. (ChannelAandB) ©~ - . . i e NOTE' R O |
. ' ; ‘! I . L ) .
T Thrs procedure shoufd be repeated for :
' . ey . T,
N_O_TE‘S. ' ' EREEA . channeIB the ad;ustment pmnts forchanneIB R '_ ;a‘s.
1 Reference designators in brackets afo'for , bemg gwen in paren Irhes::‘. ‘ . . o .
. CHANNELS : o T
' 2. Ensure that the VOLT/DIV Vermersare in o PROCEDURE T TR T o g -
‘ CAL [detent) position. SetTIME/D!V swntch to 2msIDIV S TR
| 2 “Switch VOLTSIDIV to 200 mV/DIV and applya :

1kHz squarewave foravertical deflectlon of i’ h

' l - B divisions. v < B
1. Press Input GND button and tVOLTIDIVt
: 13: mV?‘DIV ution and se ° . Adjust A2 0102 (A2 C202] fbr a proper square wave__ L
2." Adjust TRIGGER LEVEL control so ) that the base- response. .. ' .
line is dlsplayed 4. Set VOLTS/DIV swntch to 2V andappiya lkHz ‘ o
3. Center trace and switch alternately from 20 mV/DIV squarewave sigaal for a vertlcal deflecion of 6 T \.
to 2mV/DIV. Adjist A2 R114 (A2 R214) until the divisions. (use 600 ©2 output on the :quarwave 1, .
© trace no longer shifts, ’ generator). ‘ e, W
4. Center trace jn the 100 mV/DIV range and switch 5. Adjust A2 C105 IA2 C205) for proper square wave: T .
alternately tothe 50 mV/DIV range. Adjust A2 response ' oo o ; T
R148 (A2 R248)} for no trace shift. - " o ! i '.
5, Adjust A2 R175 {A2 R275) for ro trace shift when , -
switching from 100 mV/DIV to 20 mV/DIV, 5—28 INPUT RC ADJUSTMENT (CHANNEL A) .
6. Check all ranges for trace shift <<.4 DIV, Repeat ) s oo o - 7 )
steps 1--6 if necessary. ' _ EQU'thT I - e r
Capacitance Meter (Ranges 30pF and IOOpFl o “ o+
5-25 CHANNEL B INV BALANCE NoTE . n
B ADJUSTMENT AR
e This procedure should be repeared or . ‘
P ROCEDURE . channel B, the adjustment points for channel 8 Lo o
1. Depress GND for CHANNEL B. Switch CHANNEL B bf-’"’g given in parenthesis. o :
to 2 mV/DIV and adlust A2 R237 for no trace shift ‘ ‘ o '_ ' y
while switching from B INV to B normal. Recheck and PROCEDURE' ' : ;
readjust DC balance channel B, L 1. Switch vertical attenuator to 2 mWDIV . .
o ' ‘ . 2. Connect LC Meter to the tnput and note |nd|caled
r . _ jnput capacitance. - ’ BN
5-26 A +BBALANCE ADJUSTMENT - ' 3. Switch to 200 mV/DIV and adjust A2 cma (A2 e
o - . . C203) to the same valuesasin2. = . . C iy
- PROCEDURE: o . 4. Switch to 2V/DIV and adjust A2 C106 (A2 czue) 0

1. Depress GND pushbuttons for CHANNEL A and
CHANNEL B. Set CHANNEL A and B 19 2mV/DIV.
" "Press CHANNEL A and CHANNEL B button and cen-
-ter both traces exactly wuth the VERT. POSITION
controls ‘
2. Press A+B button and center trace by adjusting A2
Fl320 -

6-4 | '

thesamevalueasmz R por
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Replaceable Parts ¥ : :  Model 1223A
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1
5 Table 6—1. Reference Designators and Abbreviations o , N
' » : . ’ '
REFERENCE DESIGNATIONS | o N
1
A........,. ‘sssembly E ....... miscelanaous P , ... electrical connector VR , ., . voltage regulator; .
AT . . .attenuator; isolator; ) -+ elactrical part . {movable portian); breakdown diode \
termination Foooio e, fuse : plug W . .. .'cable; transmission
g...,..... lan; motor FL ... ..o o0, filter Q" ..... transistor: SCR; path; wilp .
BT ........,.. bottery H.,.......,.hsrdware «riode thyristor | X oo w e .. sOCKEE
C..... ... copxcitor HY . ..... ... citculstor R........... lesistor Y . ... crystal unit {piezo-
CP . .........coupler 4 ... . eloctrical connector RT ..... .. . thermistar glectiric «r yudrtr)
CR ....... dicde; dicde (stationary portion); B e .. ... switch " Z .. .. tuned.ovity; tuned .
. thyrisror; varactor jock ‘ T .........translormer ‘ circuit
DC . . . directional coupler TB .. ....terminal board .
DL..I,.......FIB‘BV|EDE L 11112 TC .., ... thermocouple .
05 .., ... . snnunciator; L....... coilinducine TR ... ... . testpoint
: signaling device M............mater U, ., ... integrated circuit;
! (nudible or visusl); , MP . ..., . miscesllonecous microcircuit R ) } .
,‘ lamp; LED L mechanical port V ... .... electron tube
1
S .' : i
- ABBREVIATIONS B
A...."....,, smpere CW ., .. continuouswave h o . ... hour MET QX . . . matallic oxide .
ac. ., . . alterpating currant EW .\ ... .. . clockwise HET ., ... .. . heterodyne MF . . . medium fraquency;
ACCESS . . . ... nccessory €m .. .. .. .. centimetar HEX . . .... hexagonal microfarad {used n .
ADJ ... ... . adjusiment D/A. ... . digital-to.annlog HD ... .... . ... haod ; parts list) .
AfD. .. ., anatog todigital ge ... . ... . decibel HOW .. .. .. . . hardware i MFR ... . . manutact srer
AF . ... sudio freguency dB8m . . . .. docibel reterren HF . .. high trequency. ~ mg . ... ... .. milligeam .
AFC . ... ... automatic to 1 mW . HG . ... ... . Mmercury o MH2z L megahettz
frequency cantrol : de. . ., . .. directcoirent HY L. cas -y high o mk L L mitlshenry
AGC ... . .automatic gain’ deg . . degree {lemperature HP .. ... Hewlett Packard mho ... ..... . . .mho .
. eantrol intervai or ditterance) HMPF, . . . . . high pass tilter ! MlN ..... ., . minimum :
AL L.y, alumibum ..2 | | . degree (ptane angla) HR . ... .. hour {used in Comin, L, L, minute {tima)
ALC . ... asutomatic level o ., . ... degree Celsius v parts list} ! Lt minute {plane "
control {centigrade) HV . ...... highvoitage . angle) X
AM ., . amplitude modula- OF . ... . degree Fahrenheit Hr ......... fo.o Hertz [ MINAT, ., .., miniature
© tion K .. .... degres Kelin IC. .. . .:inggrotedcircult L omm. .. .. ... miltimeter .
AMPL , . ... .. amplifie. DEPC . . depositedicarbon (1> T . in.-.ic;ie diameter ©  MOD. ... .. . modulator .
APC .. .. automatic phase DET ..... .. detector W, . ... .. intermediote MOM, .., .. momentary
cantrol diam . . ., . t.. . dismeter trequency’ : ! MOS . ... ... metal oxide .
"ASSY. .. .. ... ossembly DIA , | . diamater {used in IMPG. . ... impregnated h _semiconducior
AUX .. ... ... auditiney parts list) i, ., ....0.%cs..inch WE . ... .. . miliipecond
avg . ... .. ..., Average DIFF AM3L_ . . titferentiol INCD. ., ... incondescent MTG ... . .. . . mounting .
AWG . ., ., Amarican wire amphitiar INCL . . ... inctudels) MTR . . . meter {indicating
gauge div. , , ... .....division INP, ... ... ... Inpumt . device)
BA. ........ baonce PPOT . ... . doublapole, INS. ..., ,... nsulation] mv. ... .. L. milivelt .
BCD ......Dinary coded ] double-throw INT ... ... ... internal; Invac. . . . millivoit, ac
. decimal ‘ DR ....... . drive T kg L, kilcgram‘i mvde .. .. . millivolt, de
B ............ boad" RSB .. . . double sideband kHz ..... ... kiohertz mVpk . .., . milluoh, peak .
BECU ... .. ..beryHium DTL ... . diode transistor wSL . ... ... ... kiton 'mVpp .. . milivolr, pesk
copper ‘ lagic ! RV L kilovnT:' 1o peak N
BFQ .. .. beot frequency DVM . . . . digital voltmeter T S pound ‘mMrms, . ., milliveit, rms ' .
oscillator FCL, . ... omitter coupled LC ..., .. inductance FmWLL L L molliwate
BH .. .. ... binder haad & logic / . ’ copacitance . | MUX ;.. multipiex
BKDN . . ... . breakdown EMF . . slectromotive force LED . . bghtemittingdiode  'MY ... ... . mylar .
BP . ... ..... bondpass EDP . . .. .electronic data LF ., ... . lowtrequency O MHA L L. mictoampere i
BPF. . . . .. boandposs filter prJo‘éessing ) LG ... . ........long ME. ... microturad
BRS ... ....... heass ELECT .. .. .. electrolytic LH .., tefthond  / MH . .. microhenry . .
BWO . . .. bachward-wave ENCAP. , | . . encopsulated (4 1.7 .. . hLimit Mmho. ... . micromho
osciliator EXT .. ... . .. Eaternal LIN. . . . linear toper lused o Hs. . .. .. , microsecond
CAL . ... ... . calibrote F oo ... ... . farad in parts list) ' uv ... .. microvalt .
ccw . . . . counterclochkwise FET . ... . .. lieid-atiect |11, S ... lingar "HVae . .. .. mucrovolt, ac
CER . ., .. ... ceramin transistar . LK. WASH . . . lock washer = HVdc ... microvolt, dc
CHAN ., .. .. .channe ' FiIF ... ... ... Hip-Hop LG . . . tow; locat oscillator MVD P ... microvoly, peak .
cm o, ..., ... centimeater FH . ..., . ... fiatt hisad LOG . . . loganthmic taper to peak
CMO . . cabinet mount only FILH . .., . tiltister head ' jused in paris hst) LV ims . . . macrovelt, rms
COAX ... .. . . . coaxial FM | frequency modulation leg . . . .. . .logarithmiic) MW ). . ... miciowar .
COEF .. ... coefticient FP ... . tront panel LPF, . . . low pass tiltgr nploo L nanoampere
com ... ... . . common FREQ . ... .. trequency LV L low voltage NC, . ... no connetion
COMP . .. composition FXD . ... .. ..., lined m ... ... meter {distance) NAC, L, o noimally'closed .
COMPL . .. .. complete - R ... gram maA L milliampere NE . . ... . neon
CONN , ., ... connector GE' . .....,.germanium MAX . . ...  maximum NEG ... .... negative '
CP . .. ... codmium plare GHz ... ..,. ., gigshertz m e muagohm nF .. . ...  nanotaray .
CRY . .. cathoderay tube GL ....... ... . . phoss MEG . . . . meg {107} {used NPL L nickel plote
CTL .. .. ctomplementary GRD ., ... .. .groundfed) in parts list} N/QO . . .. mormally open
transistor log.2 H . ... ........ he;wey MET FLM . ., . matal lilm NOM . .. . .  nominal .
. NOTE :
- All abbreviahions in the parts Hist will be in upper cose.
62 R ' .
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Table 62, Manufacturers Code List

..... . normal

NORM |

NPN . . . negativepositive
negative

NPQ . . . . nggahve posiive

zero  [2ero tempera
tura coetticiont)

NRFR . nor recommended
tor tield replacument
NSR . . . . . notseparaely
replaceabhie }
ns. .. ... . . nanpsecond
nWw oL nanowatt

QRD orter by description

oD . ... oulside diameter
oM .. . ... ., oval head
OP AMPL . . . . operational
amphfier
CPT . ... .. ... ophion
os5c ... . oscillprot
ox .. ... .. . owige
(=7 . . ounce
LY R L . . ohm
P L penk hused in parts
hst) )
PAM |, L'yulw anplhucde
moctdation
PC ... .. . punted circust

PCM | . pulse-code moduta
tion,; pulse-count
modulation

PDM , .. . pulse duration
modulation
pF . .. ... ... picotarad
PH BRZ . phosphor bronze
PHL . ..., . Phillips
PIN, , . . positiveintrninsic.
negative '
FIV. .. . ... peak snverse
voltage .
ph . L L. .. peak
PL ... phasa lock
PLO ... . " phaselock
ascillator ' .
PM . . ... phase modulation
PNP. | | . positive-negative
positive
PO, Lo part ot
POLY . . . . polystytene
PORC .- . . porcelam
POS . . posiuive; pusitionts)
fused 10 parts itst)
POSN . .. position

)
POT potentiometer, S, oo 1, silicun
pB . .., .. pesk-topesk SIL ... . silvar
PP peak to peak fused SL .. ... .. shde
N parts List) SNR ., signal to noise tatio
PPM pulse position SPDT. .. .: . . singlepole,
modulatian double throw
PRAEAMPL preamplitier SPG .. ... .. spring
PRF. . . . . pulseaepetition .
trequency SR .. .... - splitong
PRA pulse repetition SPST . . ... .. wnglepoly
rate single-throw
Ps . picosecomg 858 . ... smglu‘) sidnband
PT . . . ... L pam 85T. .. ... stainless steel
PTM | . . pulse nme STL ... w0 steed
modulanon 50 . A sguare
PWM ) pulse-width SWR ... standing wave m.tio
modilanen ©SYNC .. ... synchronize
PWYV peak warking T . . timed (siow hlow tuse)
voituge TA ... . :nn\a!um
’ JTC .. L. wemparuture
RC . ressstance capacitince . compensating
RECT . ... ... rentiher m. .. time celay
REF .~ . . .reterence TERM . . . ... terminal
REG . regulared TFET. . . thin film transistor
REPL replaceable TGL .. ... togyle
RF . raio trequency THD . ... ... .. thread
RFI. . . taho frequency THRU . through
ivterierence TV .. .. ... bitanum
RH .. . round head; nght TOL .. . ... . iglerance
haad
RLC .. PRSISTNCE- TAIM ., L, tnmmer’
nguciance TSTR ... .. .. transistor
capacitince TTL . . transisior transistor
RMO rack mount onty lapic s
rms L oot mean squarg ™ ... Teievision
AND . . ... .. rousd , TVE  1dlewision interference
ROM , . el only munory TWT . . 'trveling wa g tube
RKP . . tack and panel U ... .. mecro t107) {used
RWWV . . . revessa working i parts hist)
vollage UF . . . mecrotarac 'used in
5 scattenng paramaeter . parts hist)
s ... .. second ltime) UHF . . ultrahigh freguency
. sacondiplnl\t\.xngl»l UNREG . . .'. unregulated
SH . slow blow (luse} e 1 -1
lused i parts list) NA L ' voltampere -
S5CR silicon contnited vac .. - . . volts, ac
tet Uler, screw VAR ... .. ", . variable
SE . .. SRl VCO . . valtage controlivd
SECT . . ,sechions oseitlaror
SEMICON . BRIMICON NMde .., volis, de
' ductor VDCW | | vglts, tdc, working
SHF superhigh tre ) lused in. parts, list)
gquency TVLEY L L woits, hltered
MULTIPLIERS
Abbreviation  Prelix Multiple
T tera 1012
G o 109
M megi 106
k ke 103
ta dekai 10
o duc 1w =
[ cunh 10 ~2
m mulki 10 =3
! H micea 10—6
. n nano 109
" pico 10—12
t femta 1018
\ a atto 1018
. NOTE

All abbrrevistions in the parts hist will be in upper cose,

BRYI -

wvariable trequency
. ascillatar !
VHFE . ., . very-high fre
! quency
Vek ... .. .., voIts, paak
Vpp . . volts, peak-topeok
Vems . L oL L L vaolts, rms
VSWR , . . voltage standing
wave ratio
vTO ... .. voltage-tuned
! ascillator
VTVM ., .. Vacuum ube
voltmaeter ’
VIXE . L. volts, switched
w. . e e wolr
L .- O
WIV . .. . workinginveise
voltayge
wwo o wirewouhed
wo ... without
YIG .. yuriumiron-girnet
Ve characteristic
impedance

NER Ve - 34
W AMURACTUNER  hawE , ARDREAD cook
. : ] . .|
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[ T4} WY BATIRRACTRA/ AUPRLIER '
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Table 6-3. Replaceahle Parts ) :
. . ]
Reference HP Part ic an Descrintion - ‘ Mfr Mfr Part:Number
Designation | Number [o]| “%Y plion Code : :
b . ‘ ;
. ) ) i . )
Y a2aye-ntton {7 LOn yOLTAGE POwEm BUPPLY NOOYLE 20ub0 ora23entlol
[}) 012V-00%02 | 2 AVELIFIER BOARD ASBEWALY 200846 al225=s0%02
1 Nt22Y=neSny | 3 TRIGGER BOARD apsfeBLy . 20489 D1223=40503
1 0122)=bal0u | & wOrWES BOARD M3sEwbBlY 2000g 01223«na%08 '
11 SO1223=0080K | 8 MIGH YOLTAGE BOARD A3SEwBLY 20u8g 05225=00508 °
1Y ! u|1£|s-n!ué 8 ) PULBE,AMPLIFIER BOAED AD3EYBLY 28ulg at223=aa800
(1] . 09000082 [} c 1 WiGw yCLTAGE “qut’L!!H 2880 [ LY EYLTYS
DSt 1040-0487 o Y LED YEL MIN 28480 1800-0487
ry, 2110-n020 1 t FUSE 24 250V 310-8L0 | 25K, 2% UL 5918 313,800
| X S080=001% L] 1 COIL ALIGNENT 28ulp S0n0=043s
upy sazﬁ-narl 5 N FRAPE, FRONT 78480 502008821
p) et2et=p0%0t | 5 1 FRAME, REAMR . 28480 0t223=20%0)
.y Sosp-2203 | O 1 TRV ITHIR 28ula Soug=720)
L1 . S0LpeT2BY 1 'y POOT(STANDARD) FLETTY Scut=7201
1] YHe0at¥sS, |5 1 TILY :3TARD DAY 28u8c | juaed=1del
‘ 50007219 2 ) 3TRAP, WANDLE, CAP=FRONT ' 2au80 50a0=7219 ‘
80407220 1 \ arﬁsr. WANDLE, CAP=QEAR ' 20880 | SMagsT220
2800801712 t ! SCHEwe™ACH [0e32 ,375=INsLE )ou DEG FILE 28800172
0590043 12 ] MUTBMMEToFLY |0ni2eThD 3TL - 208480 0%90=00)39
S00)=ga87 ' 13 1 TRiw, SIDE 28400 500140442
scaoarzay |21 | roor, meam 28abg | SOsteTIN
S620e883s L1 ] CORKER srﬂur. 1y 20alg L20=8030
Se01e0a30 | ® *y | . COVER, 2040p SDol=0430"
LITY LTt L ot CoveR, anrrun 28480 SOane0842
' 05223=0810y | 7 1 'cnvew. L1 28480 ot223e04101
S000-9803 ? 1 ATRAP, WihDLE ' 20480 5060=9403
D13X3=00205 | & ' PANEL, JUB=CRT 20480 | o122)=0020%
D1¥23=00204 | 3 ] PANEL, FRONTWCHT ' v 28udg 0122300208
.0132%=00203 | 2 1 PAREL, 3UB!Ner 20080 61223=002013
01323¥=00207 |2 ) BANEL, FRONT Xuy . Reaay 01223=00202
s1223-n020 |0 v | panee, wpEan 28980 | o1223w00201 |
03223=21102 | B ' GUICE, xe¥ BpAAD 28uB0 01223=23102
013a¥=2310y | 7 1 GUIDE, MOT=ER RoaRD PLILL 01223+2310)
, O0LTad=20800 | 2 1 I-TELD, AMFETY CRT 20488 01T42=20001
$0u0=0%21 t ] BETEL 0ade 50a0=0%21
Cattunenzror |5 1 FILYER, L1GwY BLUE 20080 017830270}
OL223-01201 | 2 1 BRACKEY, CRT ' ! 2bado ot223=01201
oL22Y=01202 |} 1 BRACKET, ‘», ¥, ' 2Bado B1233=01202
0PI~y |1 ' COVER, BLASTIC, w,¥, (28480 | 01gRYe=copol ,
812200208 |0 1 SHTELD, CRY 28680 61220=0204
gesaeoes2 ' |a| o "p8any [ busheows2
S0a0=nas) [ y LIGWT Magn ' 28480 S0ub=Daald
14000798 B | WOLDER, CRT . 28asn 18p0=079A
1a0g=a0Ze Y 1| CLAMPLROSE 2=2,82%=DIs ,SenD 85T FLILT yupoe=sbe
LILTELTE ] b4 1 GEDMMETwCMAN PLATN ,Sasih=GRv=0D 28480 LT TLY YT
[ZTIELLA L) » 1 Tipp xNDL W23elNnn ,03teINaT POLYUSFM T 28uB0 | dapn=g9te
T 03T0e1n08 2 ] KhOB=BARE=PTR 3/8 JGK ,125=1NelD 28480 2370=100%
0122y=a7a0? |3 H KNCB ASSEMBLY, TIWE/DIY 28480 022 wnTu02
Dt223ebtunr | 2 Il KNCR ABSEMALY, VOLTIsOIV 28480 012238740}
PItnesst? [] 1 RADBICHNCTRE. W40 20400 0¥T0=2512
0350.p82a ° 17| DECAL=ND CaR 378 [4=3ER 28080 LT}
0350-007% } 1 xWDB, DECAL 208a88 4330=0978
03Taagnfe T 1 BEZEL=PUBRALTYON 0,3304IN 3G3 JADE GRAY 28usn IS ELETTYY
0370=048k 1 1 PUSKAUTICN 0,230 TN 381 0,425 IN WGT 28080 0370=008a
0370-0a"T1 b t PUINBUTTON 0,230 [N 303 0,429 IN wGT 28080 0370=0871
03702830 1 B} #UANBUTTON 0,230 [N 3GE 0,U25IN MGT 28u8g a310e28)8
sSodp-avoy 1 1] eLte 28400 5082eut0?
08000002 2 \ GADHMMET=RND ,188=IN=I0 ,312+IN=GRY0D 8400 oudtengnz
Batg=qoo0e 3 1 GADMMET=RNO ,128uiNelD ,25el%=0RVetD 28a80 0u0n=0009
dadp-gole- |2 1 GROMMIY=AND ,28alN=10 ,378=IN=GRVaO0 2tano LETLIYTTE
03Toe1007 ] ) KNDB=BASE=RTR 3B DAP ,)28e]N=]D 28480 adra=gnoy
arayeasdmy |0 ] COUPLER, M.y, 284k 012254320t
03700007 ] ] BETEL=PUSRAUTTON n,330~IN 3G) OLIVE 28480 037a=0ne7
03200 2 ] PUZRBUTTON 0,230 IN BQ8 0, 2504 WGT 2udp 0370203}
,03Tosos0n |5 1 PUBHBUTTON 0,230 TN Q10,829 TN NGT FLELY] oMTO=0M0Y
50"0-?n7! 1] ] pUse ROD, amircw 28ullp S0u=TaTS
S0epe9301 3 1 PUBW RDD, AWITCH FLI L 50u0-230]
‘ ' 0122¥=0%401 | 2 1 IMJuLATOR, w, v, 28adg 01¢23=g3ug)
‘ BT . 1 TERMINAL=BTUD $PCL«FOTHRY PREAR=NTE 28480 0lad=laus
23100192 N t SCREmaMACH Be3) ,2%=]MeLC 103 DEG 20080 2510082
ot LT T 2 t TRANSISTOR NPN 8@ PCabSw FTalun? 01293 TImEta
L 1] F100-2%40 3 [ PESTBTONVAN CONTAOL CCP 10X 10X LIN 28580 2100=2918
' ' t 5F
¥ b t
\ ]
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Mfr

Reference [ HP Part |c ' S TN - - ,
STEaN ; ription - : Mfr Part Number
Designation | Number | Qty : ‘Desc ption Code. _
vt - ) s0%3.75)0 |2 ! et 28ul0 | SOBTe2NI0
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Replaceable Parts .. ' | ; o Model 1223A

Table 63, Replaceable Parts (cont'd)
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7-1  GENERAL

7-2 Backdating/Updating information is cantained D ;
in the Service Sheets. ‘ .
t
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_ tic test procedures are summarized under § 8-11.

Model 1223.A' ) ' . _ Service

SECTION VIl .
SERVICE ‘

8—1 INTRODUCTION ' .

8-2 This section contains component layouts, . . . .

schematic diagrams, principles of operation and service Any interruption of the protective (grounding) conductor
information. These are organized as 'Service Sheets’ ‘ . [inside or outside the instrument} or disconnection of the
which are identified by a large number within a square protective earth terminal is fikely to make the instrument
in the lower corners. Service Sheet O contains infor- dangerous. Intentional interruption is prohibited.

" mation for the instrument as a whole, and assists trouble-

shooting to board level. Other service sheets concern . : o
specific boards, see Tables B—1 and 8-2, Schematic 8-5 Any adjustment, maintenance, and repair o

Diagram symbols are summarized in Table 8—3. Diagnos: the opened instrument with voltage applied should be
' avoided as much as possible and, when inevitable, should

be carried out only by a skilled person who is aware of
the hazard involved.

B-6 Capacitors inside the instrument may still be
charged even if the instrument has been disconnected

Table 8—1. Inde:t to Assemblies ° from its source of supply.

Service Sheet . 8-7 Make suré'that only fuses with the required

rated current and of the specified type (normal blow, time

Block diagram = defay, etc.) are used for replacement. The use of repaired
A1, A1A100 Low Voltage Supply 1 fuses and the shonmrcumng of fuseholders must be
A2 A2A105, A2A205, A2A9 avoided.
Channel Amplifier 3,4,5 . N
A3 Trigger Board 4 ‘ 8-8 Whenever it is likely that the protection
A4 Mother Board 5 offered hy ,t'he fuses has been impaired, the instrument
.+ A, ASAB High Voltage Supply 2 rmust be made inoperative and secured against any un-
AB PulselAmpl;fler Board 5, 6, 7 intended  bperation.
A7 High Vaitage Mumpller ‘ 2. I ;
AB High Voltage Transformer Y S ¥
- A9 Time Base Board A © .45 ',
V1 CRT : BA o
Mamframe_ ' , -, Figure6-1 -
. : . - ' B0 !
\ , )
' B . v © | Adjlstments described herein are performed with power
) o - o ' y E o supplied to the instrument while protective covers are
- w ' ‘ ‘ . Y reqnove{‘i. Energy available at many points may, if can-
853 SAFETY CONSIDERAT[ONS o "1 tacted, result in personal injury.
. : :
84 Although this instrument has bee1 designed oo gl PRINCIPLES OF OPERATION o
" in accordance with mternnudnal safety standard§ this 0 - o
manual contains mformam)n ycautions, and warnmgs o ’ _ o Sy
which must be lolloWed m/ensure safe operatjon and.to ":" 3 10 A description how the instrument works in
‘ “retain the instrument in: safa condjtion {see' Sections " : ,' !\' QEDEFBI is contained in Service Sheet 0. More detailed .
and 111). Service’ and adjus{mems should be performed ;. : cnrcuh descriptions are contained i subsequent service
" only by quahfled ser\nce personnel After repair, the : o ,heets The svmbologv used ift block and cirtuit dla t
After Serwce Safety Check i§ 8- 27l must be performed [ S grams is explained in Table 8-3. i K

[ H

v ‘.;- ': . | s - : - .I' :‘ I. o o ‘ 8.-..] .



Service . ' ST ‘Model 1223A

]
! ‘ o ! ‘ '
8-11 RECOMMENDED TEST EQUIPMENT 820 Check cabinet/ground pin continuity in -
| ' ‘ “accordance with IEC/VDE. Flex the power cord while
8f—‘_12 " Refer to Table 1-1. . making t“e measurement to detect any intermittent B

discontinuity. Check internal ground connections on
boards and frame. Also check resistance of any front

8-"3 REPAIR " or rear pang| ground terminals marked '%-‘ .

B-14 Any necessary repair procedures are des- ‘ 8-21  Check cabinet/line isolation in accordance
cribed on the appropiiate service sheet, Board fayouts with 1EC/VDE. Replace any companent which results in
inctude a component locator: {grid reference with index). a failure or refer to production Memo or Service Note
Mainframe structure and cofn ponents are illustrated in issued by product division for alternate action, '

Figure 6—1. Reference designators and ahbreviations are i - "
listed in Table 6~1. : B-22 Check line fuse to verify that the proper

value is insta: ‘nc"

8-156 Serlvice,Aids 8-23 Chezk that safety covers are installed

(Figure 6—1, MP28, 24).
B8-16 25-pin extender boards are available under . :
HP part number 5061-2160. : 8—24 Check that all cables inside are properly

: connected. Check that all boards and the heatsink on
the chassis are properly connected.

817 After—Serwce Safety Check |
; ‘ 8-25 Inform Hewlett-Packard (internally, the

Iar.:::?n lete dExecute the follow.ng checks when,serwcmg responsable product division} of any repeated failures
P " _ : "1 the above tests or any other safety features.
8-19 - Disconnect power cord from line. Visually

inspect interior of instrument for any sign of abnormal
internall generated heat, such as discolored prlnted
circuit boards or components, damaged msulat:bn, or
evidence of arcing.,Determme cause and remedy. o 1

S ; IR
N ; . ,‘ ‘;;'7]’7._4

Table 8-2. $éngihe Sheet Index = S o S b o
B ' ;
t ) .'\ . . ) ' ' ‘,. o J |
Service Sheet | Assembly. . Function o
0 " Block Diagram, CRT connections ‘
1 AT, A1A100 Low Voltage supply - o
2 " AB, A7, AB High Voltage supply - A
3 "' A2, A2A105, : h ‘ o
; " | AZA205 . Channel A/B amplifiers . '
R 4 AZ, A3 .| Trigger circuits. St /
R 5 A2, A4, AG, AG |' .igger circuits, defiectmn amplifiers, ; e
: C L _ mother board
: 6 . .AB ‘ | Storage logic

8—2

|




Mode} 1223A

Table B—-3 Schematic Diagram Notes {1 of 2) :

' )

;0. ) Service

The foilou:uing symbols conform, as far as passible, with
ANSI Y 32.2, IEEE No. 315 and ANS! Y32.14 (for the
logic symbals}, These standards should be consulted
when further informations is required.

General

Units

Ressstance volues pie in ohing, capacitonge walues in

miciofathds and inductantce values i micrcheniies unless

otherwise noted ?

Past of

thown w the nominal vatue,

B%-—‘g_

Encioues tront pdnel somenclaluie.

Astetink tienaies a factory seiecied value, The value

'
o 3 Encloses rear panel nomenclature,
——— Heavy line imticates sgnat path,
————m— Heavy dathed hine indwater primary feritbach path.
'
947 Wite colowr £od2, Same as senstor colour code, First

number 1% wire body colour,

Wire ot plog uted as fink,

un P.C, board.
indicare screwdriver nchuktinent,

" Durect conmection to sarth,
§

potential hove The same aumben,

weteinnce level, ey,

Qv

Schematic Referencing

Signal Schematic
numbet numbet

W,
—\:-“O (6}-r—="-

Theie teterences on o wgnal
Ipaving & sthematic dragram
wndicate the signal deitination’
The cirgle contmny the ughal
number and Lhe $Qudre £ONIAINg
the number ol the schematic

td winch 1hat ugnal goes,

4_._0-—

Test pont in a circunt, Point may/may nat be wentihed

Used with trishrner patentiometets or copscitors o

/ Ground connection to instrumeni chaus or ftame.

. Used when a pumber of cmmon-gturn connectiony
are at the tame potential. |t there i Mot than one
such BystEm in The kame Drcut, numbetl ate witlen
10 the triangtes, 30 that oll connechons with the wame

Specif'c potential ditference vith 1ewecr 10 a potentil

Signal
mmbn

J

Snmnnnc
nnmbn

b

Thew reterences on a sgnat
entering o icheiatic thagram
indicate the ugnal ohgin,
The cucle contiaing 1he siynat

numbes and the Wuare Containg

ihe number of the schemanie

to whech thot wgnal onhgnates.

Companents

Mormaily cpen topgle switch, Cricigs 1O} are used for
1he contacts 1o indicate a locking type switch,

I

Sprng teturn, 2-poktion transter swilch, Trisngie lan)
are used for the contacis 1o incheate @ non tocking

tybe switch,

2-povnion, 2-pule shoe wwich,

A cored snductor.

Air cored banstormer, The dot [® 5 uied, when
necenary, 10 indicate snstontaneout pél-nilv.
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Varattor dunte
Mutt) junction (bode
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Light Emitting Dende TLED}
Pho e
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Table 8-3. Schematic Diagram Notes (2 of 2)

Terminals and Connectors Logic Symbo!s

Posubive logic s used unlay orherwig speciieed,

O Salcteredt connection. - ) 3 [
: 21 us . Zinput NAND gate 9—

'
vpen collector

Enampte of hined male ond female connectors with
plug And snchet ang tontect deugnators, #g. P.C.
board #uge wnneclar and suchet,

- Linpuk NOR gate

1
I
3
L

example of buthhesd mounted coasal socket with

4
fiite cosxial plug and cable. Uity ter 3
i Thressrate dewvice,
N ' Output is high-impedance
whith EN i falte, wrewpec:
] tive ot wpur, Normal
3 ) — aperotion when EN % frue.
- ip-Hep '
, example of coamipt catde with terminannn soldered 1o C a3
. PC. boad, R 0=
17
’ Complex funcnions Loatiol “unenon Control tuncrionk:
! Dependency " | Ggate, Cclock
e EN-J4tste, H-resat (O low}
' ' / Conwal biock |3+t (@ highh, 1 [ 1) «count up Idawn)
’ Gt A ~+shilt, > sge-triggered,
— 2 h— Logic tuncnion | Logic l'un:‘nnns:
REG REG-register, SELsalector
E [ . | CNTR-counter, IDEIMLIX (8]l lipiiner
1 Oats block .
"
-
Analog Symbols A oAy — Qulput depends on A sni G1
—a [s1:}3 Output cepanis on B and G2

Opaerationsl amphiber ! . .

S T % I S “n
r— Chmitt i
UE - 1] QY
'
I

Voltage source

Wired AND connecton
Cutient source Wired OR connection
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Modet 1223A

REF GRID REF GRID
DESIG LOC DESIG LOC
Cc1 C6/7 U1 G2
c2 E3 U2 Bt
Cc3 E4 us El
c4 B6 U4 H3
c5 B6/7 VR25 F4
Cé AB Z1 CcH
c? AB 22 <5
c8 D6 23 5
Cc9 E2 Z4' b
Cc10 0/E6 25 </D5
Ci1t F4 26 D5
ci2 A3-4

Ci13 G2

Ci4 C4

Ci5 G3

CR26 H4

CR27 C/D4

cRz8 F/G5

CR29 H6

F2 ES

F3 D5

Qr - C1

Qz F3

Q3 G/H1

Q4 G5

Q5 Gb

Q6 H4 -

Q7 H2

Qs A3 ,
Q9 H5/6

R1 D7

R2 F5

R3 .G4/5

R4 G4/5

RS . G/Ha

-R6 H4

R7 G/H3

R8 H3

F9 G4

R10 G/H4

R1% H4

R12 A3

R13 A3/4

"R14 F3

R15. G3

R16 G3

R17 G3

R18 H3

R18 H3

R20. H2

R21 H2
" R22 G3 .

R23 H5/6

R24 G5/6 -

R25
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Model 1223A

8—1-1 LOW VOLTAGE SUPPLY

8-1-2 The Low Voltage power supply provides
+5V, +156 V, +100 V, #4126 V, +12 Vand -12 V.

All supphes are regulated, The +156 V, +100 V, +12, 6V
and —12 V suppltes are referenced to the, +12 V supply.

8»— —3 +5 VSupply

8—1—4  The output of the 7 V ac secondary of
AITH is rectitied by 21 and regulated by U3.

8—-1-5 +12 V Supply

8-1-6 The 12 V power supply Is a fully regulated
current limiting supply. A sample of the output voltage
"Is applied to U1 pin 2 inverting input and is compared
with an internal reference voltage coming from pin 4
via R22 to the non-inverting input pin 3. The difference
between these two voltages causes an error cutput from

' pin 6 which js applied to the series-regulator Q2, When

'the output voltage decreases, the error voltage causes
Q2 to conduct more and supply more current to the
load. When the output voltage increases, the error
voltage tends to cut off Q2 thus reducing the output

~ current and lowering the output voltage.

. 8-1-10

|
! . RiL
—{ 12
RIS
L o __‘_] RIS
1

P | AY?
! CUT OFF l
 VREF .
I L l
L S _J

8-1-13

') Current limiting is accomplished by R14 and a cut-off
_“transistor in U1, As the current output of Q2 increases,

the voltage drop acrass R14 increases, When the voltage
drop across R14 is sufficient to cause the cut-off transis-
tor to conduct (U1 pin 10 and pin 1), it removes the
error signal from the base of Q2 causing the output
current to decrease, thereby reducing the output voltage
CR27 and C14 reduce ripple.

* Service *

8-1-7 —12V Supply

B-1-8  The —12 V supply is alsa a series régulated,
current limiting supply. A sample of the —12 V is ,
compared with a sample of the +12 V reference supply.
When the —12 V supply increases, less current is supplied
from U4b pin 7 to the base of Q3 and the current through

. Q3s reduced. If mare current is required from the =12 V

load, the =12 V level decreases. This causes the cutput
current of U4b pin 7 to increase and O3 to deliver more
‘current, The current through Q3 may increase until the
voltage drop across R21 is sufficient to switch on Q7.
The output current of U4b pin 7 is thus fed to ground
end current limiting starts. '

8-1-9  +12.6 V Supply

The +12.6 V supply uses a precision 5 V
voltage regulator {U2) hooked up to +7.6 V on the emitter
of Q8. U2 has an internal current limiter.

NOTE: The ﬁegatwe side of C7 must be grounded when
operating the power supply separately for trouble
shooting. '’

8-1-11 +100 V Supply .
8-1-12 A sample of the +100 V output voltage is
fed via R7 to the inverting input of U4a and compared
with the stabilized —12 V. The error voltage causes Q1
{via Q6) conduction to vary according to the load.
.Current [imiting is accomplished by Q5. If the voltage
drop across R4 is sufficient, Q5 turns on, the base
current of Q1 goes down and Q1 cuts off. R4 and R5,
in conjunction with R8, give a“'foldback" characteristic
to the supply.

+156 V Supply

B—-1-14 The +156 V supply is 8 456 V regulated,
current limited supply hooked up to.the +100 V supply.
The base current of Q4 is supplied via R24 and the base
voltage stabilized to approx, 56.8"\! hy VR25 and CR28.
Current limiting is accomplished by Q9 and R23, If the
+156 V supply is shorted, CR29 conducts and activates
Q5 {current limiter and foldback of the +100 V supply).
R3 is used to start the +100 V supply during swlitch on
and works as a load for the 156 V supply when the

power supply assembly is operated separately for trouble-
shooting.

- | 8-0
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Model 1223A °

!

HiGH VOLTAGE SUPPLY

- B.—ng  High Voltage Oscillator

' 8-2-3  Thehigh voltage oscillator consists of Q1,

1 AB HV Transformer Assembly and a regulation circun.

When the lr-.'rument Is turned on, a. +15 V unregulated
supplv is apphed to Q1. turning it on. As a current flows
“through primary winding A1, a voltage is induced in the
secanu prifnary winding 2. . This voltage is applied via
CR‘I to the base of Q1 &s positive feedback. When
oonduction through m reaches saturation, the magnetic
field developed in wtndlng 1 starts to collapse. This
induces a reverse voltage in winding 2 causing reduced
oonductron of Q1; With varyrng conductjon of Q1,

. the circuit oscillates at a rate deterrnined by the indue-

"tance and capecrtance of the oscillator.circuit. The
magnitude of the c'cnlatrons and consequently the
- output of the HY supplv, IS oontrolled by a regulatlon '

K
v

L

8—2—4 ‘ ngh Voltage Flcgulator

8-2-—5
- winding 4 and rectified by CR8 is used as a reference
- valtege and applied to the gate of Q4, This \roitage is

reduced by resistor network R12/R46/R13/R14, o "'_

~ amplif, ed by Q4/Q3/Q2 and applied through wmdrng 2

" {cathode} \roltage Q1 changes thee oscillator amplitude
to stabilize the reference voitage. The cathode voltage
{reference} can be adjusted by R14 (HIGH VOLTAGE

- ADJ.) which influences the feedback voltage to G4,

' 8-2-6 ' High Voltage Rectifiers

‘7
!

B=2-7  The CRT cathede voltage is developed by

) wmding 4 rectitied bv CR8 and filtered by Ci1, R13

,and cio. R‘IQ oouples one end of the CRT heater to the

. cathode. The focus voltage is derived by the divider

chrun R15, R17, R34 and ad;usted by R16,

Part of the —2460 V generated by secondary

- and CR1 to the base of Q1. Depending on the reference “

8—2—-8 Windang 4 alsa provldes ac energy for'a high
voltage tripler which develops the post accelerator B
voltage. L L
o v v " -
[ o ) 3 '
. .
N R LY 13
3 I L * ' % ' v
SO I ,
' ot KV
I ' . BRI !
Ly ‘ ' ' St

- 8-2-12
suppresses the CRT heam by pulling the CRT grid
' 'voltage from —2510 to —2543 V., The amplifier
Jis driven via A3R58 by A3U12 pin B {Service Sheet 4l
N whlch swnches to a high level: |

- 8-2-13 .
"low 2nd Q7 base is at approx, -

-

Service

8-2~9  The CRT grid voltage is developed by
winding 3 and rectified by CR9. Smoothing, intensity
adjustrment end maximum intensity limit setting are
carried out by C13, R23 and R24, To biank the CRT
beam, the junction R2G/C12 (the "earthy end’ of the
grid voltage supply) is referenced to zeio voits by the
hlanking amplifier, To turn the beam on, this level

is changed to approx, +33.5 V. Thus the grid voltage
is approx, —2610 V {i.e, 2543 + 33.5 V) for beam
on and approx. —2543 V for blanking. R20, CR1% and
CR12 prevent the grid from becoming more positive
than the cathode,

B-ﬁ—lﬂ A —130 V supply for the astigmatism
adjustment and the pulse amplifier board Is derived
from winding 5, rectified by CRlO and filtered by 016

‘ -R37 and C15,

| 8-2-11 Blanking Amplifier

The blanking amplifier (Q5, Q6, Q7}

' dunng retrace, !
during swrtchlng in chop operation,
_,"and when the z input is pulled low,

In the beam-on condltion, A3U2pin 8 |'s
-0.6 V. Consequentlv,
Q7 conducts, and its approx. +0,05 V emitter voltage ' '

'cuts Q6 off, Q5’s current therefore flows through

CR14 and VRT 5, settmg up epprox. 33.5 V at the col-
lector. This is applied via R26 to the ‘earthy end’ of

t

‘the CRT grid power supply so that the beam-on grid

potential of approx. —2510 V li.e. ~2510 V

'+ 33.5 V) is,achieved. )

8—~2—~14  When A3U2 pin 8 goes high, A3R41 and
A3CR4 apply +5.6 V to. A3R58, and Q7 base rises to
approx. +0.03 V. Q7 turns off and Q6 conducts Q5's
current to ground, Conseguently, the CR14/VR15 voltage
collapses, the Q5 collector falls from +33.5 V to near-

. zero, and the CRT grid voltage is pulled from —2510 V

to,—'2543 V for the beam-off condition..
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SERIAL NUMBERS
727G 00486 ON

REF GRID REF | GRID
DESIG | Loc | DESIG | LOC
c1 . D7 | c231 J3 .
c2 E7/8 | C232 | G5
c3 c7 C234 G5
c4 D6 c301 J7
c25 i7 C304 H5/6
c28 £8 CR1 D8
c29 F7 CR2 c7
€30 E7 CR3 H7
¢ F/G7 | CR8 G8
c32 F/G8 | CR9 16/7
c33 D5 CR10 J6/7
c40 | J8 CR101 | E/F1
ca 8 CR102 | E/F2
c49 H/I7 | CR106 | G2
cio B2 CRi110| E3
c102 D2 CR111 | 12
c103 c2 crR112| 12
c104 D2 CR201 | E/F4
ci05 | D1 CR202 | E/F4
C106 ci CR206 | G5
c107 D2 CR210 | E3
ci08 E2 CR211 14
Ci12 G1 CR212 | 14
Ci15 F1 CR301 15/6
C116 G2 CRa02 | 15/6
€123 12 ‘CR303 | 15/6
€126 K2 CR304 | 15/6
c127 J3 CR309 | 15/6
c128 J2 CR311 I5/6°
C129 J2 CR312 | H5/6
C130 J2 CR313 | HS/6
ci131 J1 J2 B8
C132 G3 J8 D6
c132’ G3 Jn A6
C201 B4 J12 A2
C202 05 J13 Ad
c203 c5 L301 15/6
c204 ba/s | o1 c7
c205 D4 Q2 c7
C206 Cs an H7
c207 D4 Q12 H7
c208 E4 Qi3 HE
c212 G4 Q14 17
C215 F3 Q15 16
c216 G5 Q16 16
c223 4 a7’ 16
€226 J3 Q25 17
c227 J5 Qiot F2
c228 Ja Q103 G2
C229 J4 Q104 G2
€230 J5 Q107 H1
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Model 1223A Service
A2 A1051205) VOLITSJ'DN SWITCH ASSEMBLY 0122361802
==
. {MP 26 OF FRAME}
i ']
R0
{R20%)
|1J~
MP5 r-gpz MPS  MPL -
REF | GRID | REF | GRID | REF | GRID | REF | GRID | REF | GRID | REF | GRID
DESIG | LOC | DESIG | LOC | DESIG| LOC | DESIG | LOC | DESIG | LOC | DESIG [ LOC
Qioe | J2 R102 | c/b2 | R148 | H2 R205 | E4/5 | R245 | H4 R305 K7
Q1ic | J2 R103 | C/D2 | R145 | G/H2 | R206 | E4 R246 | 13 R306 | J6
Q201 F4 R104 | C/D2 | R146 | H/I1 | R208 | E4/6 | R247 | H4 R307 | K6
Q203 | G5 R105 | D/E2 | R147 | H2 R209 | E4 R248 | 13 R3o8 | J7
Q204 | GMH5 | R106 | D/E2 | R148 | 11 R211 | E/f4 | R250 | J4 R315 | K7
Q207 H4 R108 | E2 Ris0 | J2 R212 | E/F4 | R251 | J3 R316 16/6
Q209 | J4 Rioa | E2 ‘| R151 [ 1 R213 | E/F4 | R252 | J3 R318 | J5/6
Q210 | M Rinn | E/F1 | Ri162 | 1 R214 | ES R253 | J4 R319 | J6
Q301 J7 R112 | E/F2 | R153 | J2 R215 | F4 R256 | J4 R320 | J5/6
Q302 | K7 | B3 | EF2 | Ris6 | J2 R216 | F4 R257 | J4 R321 | H5/6
0303 | b | R4 | E2 Ris7 | 7 R217 | F5 R260 | J5 R322 | HS5/6
R1 c/o7 | R116 | F2 Ri60 | J2 R218 | F5 R262 | J3 R407 HA7/8
R2 p7 |, R16 | F1 R162 | N R219 | G4 R263 | J3/4 |[R408 | 18
R3 c7 R117 | F2 K163 | J1 R220 | F4 R265 | H4 R409 H8
R4 D7 R118 | F2 R165 | H2 R221 | F5 R266 | H4 R410 | H7
R5 D7 R119 | G2 | R166 | H2 R222 | F5 R267 | 14 R411 18
R6 D8 R120 | Fi R167 | 12 R223 | G4 R268 | 14 |1 A3
R7 E6 R121 | F2 Ri68 | 1 R224 | G4 R269 | 14 52 A7
R8 c8 R122 | F2 R169 | 12 R225 | G4 R270 | HN4 |s3 F/G6
R9 C7 R123 | G2 R170 | H2 R226 | Ga R271 | 14 ur . | s/c8
R10 s R124 | G2 R17% 12 R227 | G3 R272 | 15 U101 F/G2
R11 c8 R125 | G2 R172 | 12 R228 | G3 R273 | 14 U102 12
R42 G7 R126 | G2 R173 | 12 R229 | G5 R274 | 15 U201 F/Ga
R43 1”7 R127 | G1 R174 | 12 R230 | G5 R276 | HAs | U202 14
R44 H8 R128 | GI R1756 | H2 R231 | H5 R276 | J4 VRE H8
R45 H? R120 | G3 R176 | J2 R232 | F3 R277 | M4 VR7 H8
R47 H7 R130 | G2 R177 | J2 R233 | G5 R278 | J5 VRIS | 17/8
R48 17 R131 | H2 R178 | J3 R234 | G3 "R279 | U5 VR104 | E/F1
R4g H7 R132 | F1 R179 | J3 R235 | E/F3 | R280 | J3 VRI05 | E/F2
R50 H6 R133 | G2 R180 | J1 R236 | E/F4 | R281 | U5 VR113 | D3
R51 H6 R135 | E/F1 | R181 | J3 R237 | G3 R282 | H5 VR204 | E/F3
R62 H6 R136 | E/F2 | R182 | H2 R238 | H3 R283 | H5 VR205 | E/F4
R63 17 R138 | Hi R183 | H2 R239 { H3 R284 | J4 'VR308 | J6
Rés | J7 R139 [ H1 R184 | J2 R240 | H4 R285 | J4 caos . | s
R65 37 R140 | H1 R185 | J2 R241 | G4 R301 | J/K6 ‘ 2
R66 J6 R141 | G2 R202 | c/pa | R242 | 13 R302 | J7. | G306 | 97
R97 17 R142 | H/11 | R203 | C/D4 | R243 | HA4 | R303 | K7 R309 | K5
RS’ H6 Ri143 | HA1 | R204 | C/D4 | R244 | H4 R304 | J7 R310 | J8
R101 | B6 :
8-17



Service

8-3—1 CHANNEL A AND B AMPLIFIERS
8-3—2 Input Attenuator

8-3-3  The input impedance on all ranges of the
VOLT/DIV switch Is one megohm shunted bya
capacitance of approx 30 pF, The attenuator divides
the input signal by 1 in the 2 mV/DIV to 100 mV/
DIV ranges. The .2 V/DIV to 1 V/DIV ranges are
divided by 100. Frequency compensation maintains
the same ratios at high frequencies,

8-3—-4 Preamplifier

B~-3-56  The preamplifier is a three-stage differential
amplifier with 5wifched gain control and input pro-
tection, Diodes CR101/VR104 and CR102/VR105
limit excessive signal swings from the attenuator to
approximately + 4,2 V, .
The signa! is applied to the first differential amplifier
stage at pin 6 of U101 b/d via source-follower Q101 and
emitter-follower U101C, In conjunction with the input
sttenuator, ranging is accomplished by selecing different’
emitter current paths in the first and the third pre-
amplifier stage. In the first stage, this is ef{ected by
switches Q103 and Q104 and in the third stage by
U102b, U102a and U102e. Exarﬁple: In the 2 mV, 5 mV
and 10 mV positions, the VOLTS/DIV switch connects
the voltage fram the junction of R182 and R183 [approx
—-& V) to the base of Q104. Q103 is cut off and Q104
routes the emitter base current of U101b and U101d
through CR106a R1256 and CR106b R 126 respectively.
In ranges 20 mV to 10 V, Q104 is switched off and
Q103 conducts. The following table shows which switches
. are active {conducting) in the different VOLT/OIV ranges.

Mode! 1223A

¥
B8-3-6 When switching the gain of the first
differential amplifier stage a small unbatance may
occur, This is compensated by adjusting R114, The
second preamplifier Ts balanced by adjusting R148. The
output amplitude of the second stage can be reduced by
VERNIER R149 which can be set from the front panel.
Overall gain for channel A is adjusted by R162 which is
part of the third preamplifier stage. R175 is used to
adjust the balance of the third stage, '

8-3-7 Channel B is equivalent to channel A except
for the connections from the first to the second pre-
amplifier stage, When B INV is selected, the signal is
inverted by reversing the input of the second pre-
amplifier stage {Service Sheet 3A}, Balance for channel
B and B INV is adjusted with A2 R237.

8—3-8 Common base stages Q110 and Q109
8-3-9 For internal triggering, one output of the
third preamplifier stage is buffered by commaon base
stage Q110 and fed to the sweep circuits. The other
output is buffered by the common base stage Q103 and
applied to the CHOP/ALT contral circuit, in this stage,
the signal can be offset by a current derived from the
vertical position patentiometer R159.

8-3-10 Chop/Alt Control

B-3-11 The CHOP/ALT control switch consists of
CR301, CR302, CR303 and CA304, The diodes are
biased by the CHOP/ALT contraol flip-flop A3UBa
{Service Sheet 4}, During channel A operation, A3UBa

INPUT DIVISION VOLT/DIV ai03 Q104 U102b u1l0z. U102e
FACTOR RANGE X1 X10 X1 X2 X5
2mv .’ ’ )
5mV . L
: : 10 mV ° .
20mv ' e .
50 mV . ]
JV [ ] ®
ATY o ®
10 ‘ SV ° .
1V L] . ,
2V [ ]
100 5V . .
10V . .

® = ACTIVE {conducting)

B-18
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Model 1223A

@ output is low. This causes CR303 to conduct and
CR304 to cut off and thus blocks the channel B

signal, As Q output of A3UBa is high, CR301 is reverse
biased {cut off}. CR302 conducts allowing the channel

A signal to pass. During channel B operation, the
situation is reversed so that only the B signal is displayad.
R322/CR312 and R321/CR113 make the low-high
transition of A3U8a outputs faster in CHOP or ALTER-
NATE modes, o

8-3-12. Current Source Q303

B-3-13 When A+B mode is selected, Preset and Clear
of A3UBa are low, causing Q and @ outputs to go high.
CR301 and CR303 are cut off. By switching ground to
the junction of R316 and CR309, Q303 is enabled, Q303
compensates the larger currents which would otherwise

_ Service

be produced by the sources at the autputs of channel A
and channel B amplifiers, CR302 and CR304 are for-

ward biased. With both diodes conducting, a composite
signal {algebraic addition of both channel signals) is applied
to the vertical output amplifier via the delay line driver,

8—3-14 Delay-Line Driver

8-3—15 The signal from the CHOF/ALT control
circuit is appiied to the delay-line driver Q301 and Q3o02.

_ The signal is then delayed by approx 160 ns and applied

to the differential amplifier Q417 and G418, Two transis-
tors within U401 form a differential amplifier. The gain
characteristics over the full voltage range are linearized
by using the emitter base diodes of two transistors in
U401. When differential amplifier U401 is in saturation,

. CR408 or CR409 start limiting.

’

8-1¢
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B-20

B INV
CIRCUIT

CHANNEL B AMPLIFIER
NOTE: Theonly difference, functionally, between CHANNEL A and CHANNEL B amplifiers

Madel 1223!\

is the inclusion of the B INV switch, as shown below. Everythmg else is identical,
CHANNEL A utilising 100 series reference demgnators CHANNEL B utilising 200

series reference designators.

R248
2K

BALWHCE
xiwith @
x2

X1, X10 PREAMPLIFIER

6_} R216 *\
‘ 422
- _ . L R239
A242 4 1KI LT AY) ‘ [ 1%
145K . | Q207 G20 4
R243
33.2¢ R240 s R241
W L] v O
133K ! i B
| PART OF ATTEN ASSY A205
' et 7 = )
' R247 R249 500 / .
301 Yew 7 @
' L]
L]
RA244 R245
CAL
" [CaL | o
VERNIER
;'; R - 6 '
N _

R227
Q201c ‘L u
2 €212
— ¢ :,
1 R218 & > 3.3p
)uzmb
10
7 4
' L R223 750
P 3.0tK ' :
R225 CR2068 CR206b
54.9 e
E—— Q203 Q204
‘ «BSY
¢ R230 l R229 R231
100K . ¢ BB 100K

\

\/




Model 1223A

P/O AL MOTHER BOARD | |P/O AMPLIFIER BO»RD onzn-essoz :
' ¢ 1 ’ . m ) '
- X),X2,X5 PREAMPLIFIER
(L : 2, o3
w—] - g [ew wm l o @Le ]
LIE Jd TRIGGER TD SWEEP CIRCUITS
1V mme ' ey 5 _06/3— !
X1 X10 PREAMPLIFIER . e Bk |
CHANNEL B ,

vnmelg:wuﬂ '

1

Jo
6

K15

T BNC
CONNECTOR
O MmA1

cx
v | @

\/E\/

ATTENUATOR ASS.
A0S =
=9
[Citiad)
(L)

&
PP L]

A2 e

P4
M
| - U
! ] i X ]
I o RYS
Sq[&"g' Heswr T Ihik
0
‘ 2 bF
C AL

lFRONT
WAFER

| MIDDLE
WAFER

AS ASSEMBLY A2 AIDS

ATTENUATOR ASSEMBLY A2 A205 |
|

CHANNEL B

CHANNEL B AMPLIFIER SEE }-

3A

RIT
20K

-nm— ' -  Service

"R CR30Y

' CHOP/ALT

L

. 'DELAY LINE
%7 DRIVER

SERIAL NUMBERS
1127C 0CLED ON

CONTROL |

CURRENT
SOURCE

CHANNEL A AND B AMPLIFIERS
(ASSEMBLIES A105, A205, PART A2) |
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' 8—4—10 The TV Sync Separator separates the frame

and line sync pulses of a comiposite video signal. It

;" outputs either itne sync pulses or a frame sync signal to

_ the trigger circuit. Frame syric is automatically selected
with time base switch settings 100 us to 0,5 s. A high

_level js applied fram R53 to the preset input of UBb, The

-line trigger path is disabled. Q10 copducts and the dutput
of'L}IT pin 10 is high. C11 and R28 filter out the video
portion of the TV signal so that, when a sync pulse occurs,
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Figure 8—4—1, TV Sync Separation
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TV line trigger is automatically selected with
‘sweep ranges 1 us to 50 ps, the Frame Trigger circuit

~ being disabled by a low on the preset input U8Bb. The low

is also applied to the junction of R53/R36 so that the
tine trigger circuit is enabled. Line trigger pulses cause Q8
to conduct. Pulses are shaped by Q10/U11 and fed via U2
to the input Schmitt trigger U7a.

'8—4—12 Trigger Circuit

8-4-13  Trigger signals are applied to Schmitt trigger
U7a either from the trigger amplifier to input B or from

the TV sync separator to input C. Input D is used to

disable U7a during sweep and input A is used to disable

the Schmitt trigger when A versus B mode is se‘ected. To
accept a trigger signal from the trigger amplifier {input B),
inputs A, Cand D must be high, Schmitt trigger U72 switches
on both transitions af the input signal, but only the negative
transition is used for triggering. When a positive transition
appears at input B of U7a, the output at pin 6 goes low

and is inverted by Ula. This low to high transition cannot
clock USa and output @ says low with U3b disabled.

8-4-14  When a negative transition at the B or C input
of U7a {either from the trigger amplifier or from the TV
sync separator} the output at pin 6 goes high. Approx 30 ns
later {caused by the propagation delay of Uia/b/c) U3

pin 5 goes low. The output signal of U7a {high} is imme-
diatelv present at U3 pin 4 and, as U3 pin 5 is still high,
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Service

U3 pir 6 gaes low. U3 pin & goes high again when the

" delayed signal at U3 pin 5 goes low. Besides this signal

" flow, the U7a output signal, inverted by U1a, clocks the
high J input of U52 to the Q output which enables U3b. .

'"When U3 pin 6 goes high, U3 pin 8 goes low and clacks.
U5b. The Q of UBb goes low and A2Q12 {Service Sheet 5).

: Mode! 1223A

is switched off. This ailows ihe time base capacitor to he
charged and a ramp (sweep) [s generated The Q output of

| USh is fed via Uda, U2b and U1Za to the tglank:ng amplifier.
To prevent 2 new trigger signal from being accepted during
2 sweep, U5b Q also pulls U2a pin8 low so that U7a is
inhibited.’ ‘ .

AUTO BASEUINE

Figure 8-4-2, Trigger Ci(cuit '
8—4—-15 Reset and Hold-fo Circuit

8-4-16 When A2 012 (Sennce Sheet 5) i is sw:tched off
by USb Q, the Joltage on the ramp Tapacitor (C28—32)
increases, Thls signal is amplmed by emitter followers AZ
Q13 and Q14. When, dependmg anthe sweap- length ad-
justment {A2R98), the threshold’ Ievel of A3U7b. {Service
Sheet 4) is reached, ouput U7b pin Bgues tow. This clears
USb via U12a and U10a. USb Q goes high and switches

charge. The low Qof U5b aets UZa pin 8' hugh enables
Schm\tt trigger U7z and blanks. the \rance dunng reset. .'

- B—4-17 . The reset signal from U7b pln B also starts

' _' ~ the hold-off timer Uﬁb ueb Q@ goes luw for a time | i v S

determined by the hold-off capacitars (ASC1~Cd}and " .

- the vernjer, senmg (A9R4). The low from Usb Qs mverted
by, \J12b and U10b which clears fllp—ﬂop Usz. Although, - -
174 has bsen enbaled by the reset from Ub pin B .
no trigger can oceur bccause U3b pin 10 is he!d Iow by
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8-4—18B Auto Baseline
8-4-19 Auto Baseline Off

8-4-20 When the trigger level vernier knob on the
front pané[ is pulled out, auto baseline is switched off,
A square wave from the probe adjust oscillator is.applied
thraugh U10 to the UBa A-input. As fong as no trigger
signal appears at U7a, USa Q and the B input of UBa are
" high. The pulses at the A input of LI6a cause Q to stay
high all the time until a trigger pulse appears.UBa a

s low and dlsables U3, so,that no signal can start a sweep
‘at the ple'set of USb, When a trigger signal appears, USa
a goes\low. A low Bt the B fnput of UBa sets Q low and

ﬁhlgh mdependent of the s:gnai applled tothe A input.

Aher the tngger c|rcu1t har,béan 7eset at the end of the

. .SWeep ;md hold oif period, ‘it wauts fona new trigger.
- }-",‘ e b 'u.-.“"‘-'w
' "". i . . ‘J f‘! ‘I‘I.) N i

R

Auto Basellqe lﬁn Cye i’

.f !" . /"!> JJ' J "a
. e

8—4—21

Yy B b
B v

Y

Lo {
vk s 8-4-22 - When \lte tngger level vernmr Pnob is Hepressed,
‘J. L g auto baseline as enabléd if no !tngqe:f abpeurs within approx

500 ms. ln thls sbmng, A tnput of/Uais set 1o low Ifa .

.,' ¥ .j tngger appears Uﬁa a ue.. Iow. ThlSJCEUSL Usa (5 togo
.‘ hrghfand Q to go Iow., t ;he enfj of }he holdof{' time,

Service,

UEd is cleared which causes a positive transition to the 8
input of UGa, U6a Q goes high for the time determmed .1
by C14 (500 ms). If no trigger appears, UGa goes back to’
its stable state {{ = high). The high from_ Uta a presets

* USb via U3. USb Q goes low and starts a SWeep. When

the sweep length is detected, U7b pm’ 8 clears Ubh via .
U12a and U10a and stops the ramp generaulon. Thri reset
from U7b pin 8 starts U6b. The low fro’m;,UGb ﬁ is inverted
by U12b, U10b and U3 and sets the preset mput of UBb
high. After the hold off time, UBb switches back to its
stable state. Q goes high and pulls preset of USb low

- which starts a new sweep. '

RESET UThid

' CLEAR USo

qush
PKESET USH

| var woub, L cweer ob

OFF-TIME

Figure B—4—4, Auto baseline timing
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* Model 1223A

8-5—-1 HORIZONTAL SECTION -
RAMP GENERATOR; DEFLECTION
AMPLIFIER

8-5-2 Ramp Generator

8-5-3  Theranp Igenerator consists of Q11, 012,'

ramp capacitors and resistors, Q11 works as a constant
current source where the current can be determined by

- R10 to R17 timehase resistors. Q12 works as a switch
which [s activated by signat 19 (Service Sheet 4, A3 USb
Q output}, Before a sweep starts, A3 USh Q s high and A2

' 012 .conducts. The current from the 100 V supply is fed
through R44 1o the'selected time base resistor thence via
@11 and Q12 to ground. Ramp capacitars are not charged.

" When Signal 19 goes low, Q12 cuts off and the selected

ramp capacitor charges, For T s/div and 2 s/div sweep
speeds, the adjustable current source (A3 Q1) improves
adjustment accuracy for these slow sweep ranges.

4

'8-5-4  Impedance Matching
B-b-5
is amplified by Darlington pair Q13 and Q14 {used because
of high input impedance and high current gain). The
voltage level of the ramp is sensed from the emitter path

" of 14, The setting of R98 {sweep length adjust} deter-

mines the ramp level at which the Schmitt trigger A3
U7b (Service Sheet 4) clears A3 USb. A clear pulse at
A3 USb sets 0 output back to high which causes A2
Q12 to conduct, The ramp capacitor is now discharged
through Q12.

8-5-6 Sweep/X-Y Operation

B-5-7 In sweep operation, Q14 output is switched
to the horizantal deflection amplifier. In'X-Y aperation,
the channel A signal, amplified by Q25, is applied instead.
Gain and dc level aditistments in the Q25 circuit allow the
X- ampl:tude and shift to be calibrated mdependentlv of
normal sweep,

8-5-8 Horizontal Amplifier

8-5-9 The ramp signal is amplified by differential

* amplifier Q15 and Q16. Q17 supplies an offset current
“to the base of Q16 which is controlled by R3 POSITION

CONTROL. The following figure shows a simplified
schematic of the left half of the output amplifier. Q415
warks as an amplifier stage with current feedback via
R437 and CR403 to the base of Q415. CR401, a Schottky

;'The increasing voltage from the ramp capacitor

Service

dicde with approx 0.4 V forward voltage drop, prevents
Q415 going into saturation when a positive input signal
appears. CR403 is used to lift up the clamp voltage of
CR401 by approx 0.7 V, If the input signal becomes too
n=gative, no more current is supplied to the base of -
Q416 and the transistor cuts off, CR405 clamps Q415
base approx 150 mV more positive than its emitter. To
reduce the emitter-collector voltage by one half, base
-stage Q413 is added in series to @415, a5 shown in the
schematic,

00V

R43Y
\ K

RLIT»RLIS
LSLK

HOR DEFL PLATE

INPUT

12y ira

Figure 8-5-1. Simplified Horizontal Deflection Amplifier

1

8-5-10 VERTICAL OUTPUT AMPLIFIER

8-5-11  The end stage is comprised of two identical
amplifiers. Q407 and Q405 form a cascode amplifier
with negative feedback from the collector of Q405 to the
base of Q409. Under static corditions, Q401 and Q403
work as a current source which is driven by Q405. In
this case dc biasing of the output stage is controlled
by Q409. The current, approx 25 mA, through Q401,
@403, Q405 and Q407 is determined by R401.

' '

8-5-12" When acis applied to the output amplifier,

1Q401/Q403 together with Q405/Q407 work as a push-

pull amplifier. The input signal for stage Q401/Q403

is applied to the base of Q401 via C405. Q411 drives the
refatively high input impedance caused by the high
voitage variation necessary to drive the CRT,

8-29
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Model 1223A

_ VARIABLE PERSISTENCE AND
STORAGE

8-6-1

‘8—6—2 Pulse Circuit

1

[
1

8-6~-3 To achieve variable persistence and storage,
the pulse circuit is used to apply various voltage levels

--and pulses to certain elements in the CRT. Mode selection

is made by switch 51 which controls circuitry on board
assembly AB, The pulse generator conmsts of @1, C1 and
2, where Q1 works as a variable current source. The

current lhrough Q1 is determined by the setting of R2

in VAR PERS mode and by R1 in the VAR STORE mode.
The current through Q1 charges C1 until the critical
voltage at the gate of Q2 is reached. Q2 then switches
through and discharges C1 via R8. This causes a fast
positive voltage peak across R8, After a short time C1 is
discharged, Q2 stops conducting and a new cycle starts.
The frequency can be varied between 0 and approx 29 kHz
in VAR PERS and VAR STORE modes, as measured at
the junction of AB and Q2.

Service

B—6—4 Var. Persistence Mode

8-6-5 Variable persistence is achieved by pulsing
the storage mesh of the CRT. This has the same-effect as -
erasing the signal writ(erf on the storage mesh, However,
complete erasure depends on the number of pulses applied
in a certain time. Thus, with VAR PERS potentiometer,
in MAX position we have the same conditions as in
WRITE mode and no pulses are applied to the storage '

" mesh. As the setting is decreased, the number of pulses
increases, and the persistence decreases.

8-6-6 When VAR PERS is selected, part of the .
voltage from VAR PERS potentiometer R2 is applied to
the emitter of Q1 and starts the pulse generator. These
pulses trigger the dual timer U1, Depening on the time
constants R12/C3 and R11/C2, pulses at output U1a T
have a width of approx 200 ps and at Utb Q approx, 17 ps.
As U3 pin 13 is pulled low cy 51 STORE switch {released},
_no puls2s from Ula T canbe applied to the flood gun

grid. Q3 is conducting and the ficod gun grid can be
adjusted with R15,

ussv—l-i = COLLECTOR MESH

VAR STORE

FLDOD GUN GRID

i

'

VAR PERS OR ERASE . - SIORAGE MESH

,| - , I-—T-@

f )

+100Y e FLOCD GUN o‘lCCELERATOR
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Figure 8-6-1. Storage Control
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B 6—7 : Tha pulses from Uibﬁare fed via Usa DU B merhmgnal is take.n flnm 1he functlon of 832/833 Thls G e
UBa CR3 and R27 to ‘thebase of Q4. Tha offset !evel at - -’,) slgplnal (a 500 n‘ts posmve pu!sel e .“ . '.f‘j o .
the collector of Q4 is determined, by network R29, 83'? S ' R A,
CR21, R59 and R40 (Brightn. Adj.). Diode CRS 4, fofwird- ‘.\‘n,': *blanks the trace during ""’“."9““? puls " .
‘biased and-the pulies can'be applied to the, storage mesh. ‘{' - ’ s 5'9”"“ 27, '0“"}' o ..")' > ;“n‘ ‘ J' . -'-. .
| Zefsmm":se deciises it Incrausi e of ""'5"'"”"{".' N ' clears A3USa'and radets U3USb {seesﬂ.;nab
b pin Fims;cw\.' and cc;mequemly tho bnghtness poteo- J 4 !_,‘::‘;._ 2 4, A3U9b A"wa A3U3d, Service Sheet, !, ..n
tiometer R19 has noinflence. ', ", 'i Pt A atsoclears A3U9a1fSINGIEae!ected S o
3—6—‘8 Erase GVcle \ . ‘: S ... -‘, {‘ ! ‘I" . ‘-. .\ Ii' ,‘ 3 t tnggers AS'JZa at lhE em_} ftnu 500 lns plﬂse\ X ?.“
I ”‘I R b :'u l;":'l'.'-’:
B-—G—B : The erase cvcle tsmitialed byn negatl}m transiq-, ST ) (lrail‘mg edlge"- nﬁg?tive t “5‘“0"}~ U 0 o
-' RATEN W W) ff-" PRI ""‘,".—i

tlon at pin 3ar p|n4of timer AGUB, The negat}ue transnsn .“. H .) 8- 6—] q” When A6U2a s triggered, the output (@ - L

‘may begenerated externallv (rear panel REMOTE ER"? E, Ll Foes hsgh for. about 400 m'i.JThI"' postfwe pulse* w - ,,n.{-‘IL
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= K ;‘ ) 8-1-6-'-1 6 Wlth Write Mode selected, pulse generator
.-; Y 01 102 ls d,sahled and U3 a pin 13 is set low via the store
‘iﬂ‘.’.;""‘i switch, 03 ls conductmg and the flood gun grid is held at
3 approx ‘-8’ V dependmg on R1% settmg. T he collimator
. H volfage is approx: +70 V.Asalli mputs of UBb areJow, |
. Usb pln Bis hugh and enables the bnghtnefs vernlh*. Wlth

. ' .. the bnghtness vernler. the voltage ai the storag mesh ‘

e can be’ varied from approx-+4 V-to. t? 5 volts. U$a pln 12
. . Jsheld Iow because a hlgh level is derlved from R53 v:e i Z :
» - .thestoreswttch T S Y
‘.L‘“)_‘_; ‘ o ,‘ o l", R , : l:'u
'. \.‘j‘i'. 8—6—17 Store Mode lVanabIe Store and Tlmel

v N

, . . t‘-"‘ .‘E ." ’ \ '.
' 8-6~18 When the store mode is selected (hut not

AUTO STOFlE) lllp flop U3c!d is set (U3d pin 3 Iowl
end alow (Signal 21) is applied to' A3U2 pin 1 an the

. trigger board {Service Sheet 4). Consequently A3USa and

A3U5b are cleared end the trigger circuit and sweep are
disabled. On Servnce Sheet 6, UBa pin 13 is high, causing

. high, enabling the bnghmess vernier. Thus, the storage o,
. - mesh voltage can be varied betiveen approx. +4 10 +T 5 V

mfluencmg the store time.

8-6-19 . In'store mode, pulse generator 01/Q2is
enabled, Depending on the setting of VAR. STORE ',
control R1, the frequency can be varied between 0, '
and approx 28 kHz. U1b T output has no influenoe\ I U
~ on the storage mesh, becauss a hlgh at USa pin 10 -
' disables this signal, o f\

vy ' - o

. 8-6-20 Ule ﬁ output slgnal is applied to tho bese
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approx —1 10 V. and cuts the tload guns off, Negatwe
pulses at basel of 03 cause. 03 to conduct. Thls allows
the fiood gun electrons to stnkp the storage mesh. |
Maxlmurp stpl)e tlrne can be»ac\ ieved with f[ood gun ' _
grid set to L-l 10 V and with stgage mesh at +7 5V,
8—6-—21\‘ The erase cycle is dlsabled because the |
+6 V~leyel derlved from R62 is appliad 1o U4 pin 12, U4
pm 13 is thlts low and prevents U6 from swutchmg 07

\*\ '

e-s-zz Ato Store Mode
! ’\ l: l r‘ v

»23 i =Auto Store Mode wurks with write mode

e end smgle sweep to capt‘ure a single event and to

'.

v and the flood guns are completely sw;tched off (max'
store time). The sngnal can now be written on the storage {

act 1eve rnax stora tlme. In Single Mode the sweep is
armed dunng an erase c‘ycle. As long as anly write is

f selécted, p3 conducts and prowdes approx 7.8 Vat the
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HEWLETTW'RACKARD
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ol CATHODE RAY “TUBE WARRANW o

!

" The cathode- -ray | i tube ICFIT} supphed in your' chiett Packard -
 Qscilloscope and replacement CRT's purchased from hp are warranted

“by the Hewlett- Packard Company against electrical failure for a’
period of one vear from the daie of sale. Broken tubes and tubes
with phosphor or mesh burng are not included under this warranty. '
If the CRT is broken when received, a claim should be made with the
responsrhie camer
Your nearest Hewlett- Packard SalesIServrce Offlce {listed at'rear of
E instrument manual) maintains a stock of replacement tubes and will
assrst in processmg the’ .varrantv claim.

: We would like to evaluate every defective CRT. This engrneenng
evaluation- helps us 10 provrde a bener producl for you. Please filf

- out the CRT Failure Report on ‘the reverse side of this sheet and re-
hlrn it with the defective CRT to the country of manufacture {see
rear panel)

Hewlett-Packard GmbH . Hewlett-Packard Cdmpany
'{Abt.: Incoming Inspection) 1900 13¥rden of the Gods Road
703 BOBLINGEN _ Coinrado Springs

Herienberger Str. 110 ~_ Colorado 80907

Attention: CRTQA Attentian: CRT QA

To avoid damage to the tube whrle m ‘shipment, please follow the.
+ shipping mstrucuons below. warranty credrt is not alluwed on
broken tubes,

SHIPPING ‘lNS’fF‘rUCTIONS

It is preferable 1hat 1he defectwe CF’T be returned i in the replace-
" mentCRT carton. lf thelcarton or packagrng material is not available,
pack the CRT accnrdmg to the melrucuons below: .
K : f 4 /, o, K
; ,,r [
. Car,efully wrpp the tube in ]!4 inch thick cotton

bamng or other sc;ft padding materrar
: iy -
g

2. Wrap the above in heavy kraft paper

3. Park wrapped tube in a rrgrd container which is at
|east 4 inches larger than the tube in each’ drmensron

1 4. Surfound the tube with at Jeast 4 inches of packed
excelsior or similar shock absorbing material; be sure
the packing is tight all around the tube.

" Thank \rou,

!

o CRT Department

; P :

i
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~-HEWLETT |hﬁ' PACKARD
: 'CATHODE-RAY TUBE .FAiLURE ._BEPOBT
DATE _
FROM:
NAME
COMPANY
+ADDRESS
+
1. hp INSTRUMENT MODEL NO.
2. hp INSTRUMENT SERIAL NO.
3. CRTSERIAL NO.
4. Pleasw desciibe the failure and , if possible, show the trouble on the approplfiate
CRT face below. ' o b
! -f' P
! i ) ‘
i /— ; l
! '
E "l'
\‘ !
5. s the CRT within warranty ? Yes No— . [
6.  hp Sales/Service Office Repair Order No.
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