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About this Manual
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General Information
L

Model 1702A

Table }-2 Specifications Cont'd)

Baltlery {oplional)

COPERATING TIME: up to 1 hours in Model
COITIGA. |

BECHARGE TIME: 1§ hr minimuni, with
power switch off, if not operated after
power indicator Nashes.

LOW HATTERY INDICATOR: power light
flashes to indicate that battertes are dis-
charged and further operation may damage
battery. ‘

RECHARGENG: batteries awe  recharging
whenever POWER MODE switch is sel to
AC with power applied. With POWER
switch off, full charge is applied. With
POWER switch ON, trickle charge is ap-
phied. ‘

WEIGHT

Withoul Panel Cover: net, 24 Ih (11 kg), ship-
ping, ‘15 Th {1509 k.

With Panel Cover and Accessories: net, 27 1h
(120 kg shipping, 35 Wb ¢17.2 kg,

‘With' Panet Cover,
tery Pack: nel, 35 b (16 kgr ‘shipping,
. i;lﬁlh!'.!(l!) ke ‘

ENVIROHMEMT (Oscilioscope operales within

_specificalions over following ranges). '
temperature U'C - to +55°C; humidity, to
- 8% relative humidity to W7 alii-

Accessories, and Bal-

tude, to 000 ft; vibration, vibrated
in three planes for !5 min each with
0.0Mrinch  excursion, 10 to 55 Hez.

DIMENSIONS: refer to oulline drawing.

; NireT e | mir TR

1702A L 002

ACCESSOCRIES FURNISHED: blue vontrast filter,
Mudel 10115A; front panel storage cover, Model
1HME; two Model 10006B probes. one de
power nlug HP Part No. 12512614 for as-
sembling de power cord; ene ae power cord
with right angle plog. '

1-6




Model 17024

Installation

SECTION 1l

INSTALLATION

2-1. INTRODUCTION.

220 This section contains  instructions  for  per-
forming an initial inspection of the Madel 1702A.
Installation procedures and precautions are presented
in step-by-step order. The procedures foe making a
claim for warranty repairs and for repacking the
instrament for shipment are also described in this
section,

2-3. INITIAL INSPECTION.

241, The instrument was inspected mechanically and
electrically before shipment. Upon receipt, inspect
it for damage that may have occeurred in transit.
Cheek  for broken knobs, bent or broken con-
nectors, and dents or seratches. W damage is found,
refer to the claims paragraph in this section. RHetain
the packing material for possible [uture  use,

25, Check electrival performance of the instrument
immediately after receipt. Refer to Section V for the
performanee check  procedure. The  performance
cheek will determine whether or not the instrument

is operating within the specifications listed in table |

1-1. Initial performance and accuracy of the instru-
ment are ceetified as stated in the front of this manual.
If the instrument does not operate as specified, refer
to the claims paragraph in this seetion.

| "WARNING .

Voltapes are present inside the instru-
ment when the POWER switch is off and
ac power cord connected.

2-6. PREPARATION FOR USE.

2-7. POWER REQUIREMENTS.

2.8, The Model 1702A can operate cither from an
ac or de power source. For ac operation, the Model
17020 requires 116 or Z0volt 2200, single

phase, 15 1o 110-Hz seurce that can deliver S

volt-amperes,

29, A shde switch inside the rear panel module
ingure 2.1, on the rear panel, determines 1!5-
or 230-vaolt operation. To check or change  the
position of this slide switch, proceed as follows:

i Turn instrument oft and remove power cord
from rear panel.

b. Move plastic cover to left (Opure 2.

Fl

LEVER

SLIDE
SWITCH

1702A P QD2

Figure 2-1.  Rear Pane! Power Module

e.  Pull ot lever under fuse, This removes fuse
(LA Tor LIHY operation) from instrument.

d. Check to see that slide switch  (hgure
2-1) is to night for BV operation,

e For 20V operation, move slide switch to loft
iaed instal! 0.25 AT fuse, ‘

2y For de operation, the Model 17027\ requires
from LS to d6vsls, 25 watts maximum. The
instrument ciws also be operated from a0 battery
pack. Bepending on the power mode of operation,
the POV ER MODE switeh (on rear panel) should be
sel to vne of theee positions: DO LINE, INTERNAL
BATTERY, or AC LINE to change POWER MOD¥
switch proceed as follows:

Do not change POWER MODE switch
setting with instrument on or AC or DC
voltage applied to te instrument,

a. Turn instrument off.

b. Disconnect AC or DC power cord from rear
panel.

c. Set POWER switch {on  rear panel)
to desired position.

d. Connect AC or DC power cord.



Instalintion

2-11. THREE-CONDUCTOR AC POWER CABLE,

2.12. For the protection of operating personnel,
Hewlett-Packnrd Company recommends that the
instrument panel and cabinet he grounded. This
instrument is equipped with n three-conductor, ac
power cable that, when connected to an appropriate
receptacle, grounds the instrument through the off.
set pin. The power jack and mating plug of the
power cord meet Internntional Eleetro-technieal
Commission (IEC}) safety standards. To preserve this
protection feature when operating from a two-
contact outlet, use a three-conductor to two-con.
ductor adapter, and connect the ndapter wire to
ground at the power outlet,

2-13. DCPLUG.

2. A de plug is provided  for operating
from a de line. The cable used for the de powey
cord must be able te corey 2HA of current
with o voltage Inss of less than 1V,

2-15. BATTERY INSTALLATION.

2106 o install  the  battery  pack  in Model
LTUR2A, preread as ollows:

Reitd operiiting note on battery  pack
betore installation,

i Turn instrument ol and  remove  power
cord from rear of instrument,

b, Set POWER MODE switeh o INTER-
NAL BATTERY position.

o Turn instrument on its top amd  loosen
fusteners holding bottom cover,

d. Remove hottom cover,

e. Place  battery  pick  in instrument s
shown in figure 22,

. Tighten battery serews in place {fipgure 242),

. Conneet Pl to battery J1 as shown in
figure 2-2,

h. Replace bottom  cover and  tighten st
eners,

i Turn instrament right side up,
i Turn instrament on and  observe  power

light. If power lght is om, wsume normal
operition, :

2.2

Muodel 1702A

E CAUTION 3

I power light is ashing, battery s
diseharped,  Thmaee o the biktory
mny result §F opernted in this comdition,
Refer to Section HI for battyy po-
vharging apermtion.

BATTERY
SCREWS

1702A P 002

Figure 222, Bottery Installation

2-17. CLAIMS,

218 The warranty statement applicable 1o this
instrument is printed in the front of this manual,
Refer to the renr of this manunl for the CRT
winrrnnty statement, I physieal domnge §s fowml
or i operstion is ot os speeilied when the ine
strument is veecived, notily the carrier and  the
nearest — Howlete-Pancknrd  Sales/Seevieer Ofiee
immedintely  trefer to the dist in back of this
manual  Tor  addresses), The  HE Soless Serviee
Offiee  will arennge  for repair or  replacement
without waiting fir settlement of the elnim with
the earvfer,

2-19. REPACKING FOR SHIPMENT.

220, 1 the Mudel 17020 s 1o be shipped o o
Howlett-Packard  Sales/Serviee  Ofee  for sor-
vice or repair, ottach a0 tog showing  owner
twith adidress), complete instrnment serinl nmne-
ber, and o deseripion of the service rveguired,

220 Use  the oviginad  shipping  carton ol
packing  material. I the  originnl pocking
muatterial is ot available, the HD Sales, Servico
Offtee will provide informmtion and  weeommond-
atiens  on moterials to he used, Materinls used
for shipping nn  insteument  normally  include
the following:



Maoidel 1TORA )

e A donbleswnlltd earten;  mlop o tnble
s for test sirength regubed,

b Hoenvy poaper o sheots o eardbaonl 1o
peoteet ol Instrnent  saelaees;  wEe B -
pheosive mnterinl  sieh s plyiesthune oy
cushioneed  paper - sueh ok Rimpolt seonpul
projeeting ppivis,

oo AL deast 4 Behes ol tightyepaekl,
industyysipproved,  shavkeabsorhing mnterinl - sieh
ns extrivm polyarethnne fham,

o Nenvyality  shipping  tpe dhe seebring
awtside of enpton, N .

PTalde 20, Shipping Corton Pest Sipenpth

Grass Weight {)b) Cartob Taest Strangth {Ib)
upte 10 200
10t 30 2706
3010 120 360
12010 140 500
YAl ta 160 600

2-22, CRT REPACKING FOR SHIPMENT,

238 When the CRP s shipped mon Dowlett
Packapd  Sales/Service  Ofee, o sure 1o
follow the proeedure Hxted holow,

When poeking the CRRT, never ploee
nostorage tehe fee down, This will

ploce charged materinl an the storape
mesh,

e Place esrdboned om sbles nwd ) attom of
shipping ciarton s shown In figuee 298, '

Ihatalintinn

D Maee ladw) on ap of enrbon saying: THIS
S Y,

oo 00 ek memeerinds e shipping
shrage toben  are e availabde, el
HwlotbPaekid  Compaay,  Calivdn - Sprhips
Divisinn, 1000 Gapden oF - the Gl ol
Colormdo Sprbgs, bl LLS,A,

o Follew CRE shippg nstroctions s onts
ek on Cothobersy Fube Warr ity i ot ol
this mananl,

VAL o)

Figure 2235 Stovage Tabe, Shipphngg Contoipey
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1702A-L 004

is not in CAL position,

chop mode.

Operation Mordel 1702A
_ A
5-1\0
_ N\
4 () PV awhitite
(:)) 1. INTENSITY. Controls brightness of display. 15, TRIGGER HOLDOFE INORM). Provides cone o), CAL 1 VOLT, Calibeator 1-kHz, Lyvolt £ a0, B POLARITY, Selects polarity of channel B
14 X o tinuows  eontrol of time  between  sweeps. 5 signal, displny (NORM/INV'T)
\ a0 2. PUSI:BEAM. Heturns display o viewing NORM holdoff time is minimum. :
.) are. 30. CHANNBEI A QUTPUT, Channel A output 41, VERNIER UNCAL. Lights when either chiun.
. o _ 16. TRIGGER LEVEL. Selects amplitude point Juck. nel A or channel B vernfer Is not in CAL
g 3. FOCUS. Controls sharpness of display. on trigger sipnal that starls sweep, position,
2 s _ L 31, channel B CAL. Adjust to enlibrate amplifier
PO LS E 16 ‘L !’()\Vl':!{-()N. 'I‘UHI,'IL' H\'-'“.l'h \'.'".h llldl(‘ill"r - ‘lN('l I.‘ !" l - N ,.I . _— . R w“h C}IANNI.:[. [; VOIJ'I‘S/I)[V Bﬁtlinuﬁ. 42’ AS’[‘IG“![\'I‘ISBL l\(”l.llilﬁ l’(lUll(lllL‘BB nr Wl‘[t-
light for torning oscilloscope off and on. 19, SINGLE. Selects single sweep operation, ing spot,
are | Light flashes when optional battery is dis- i _— C etarrer b 52, channel B POSITION, Controls verticl posi-
charged. 15, RESET. Resets sweep in SINGLE sweep tion of display. 43, TRACE ALIGN. Adjust to align trace with
) horizontal graticule line,
5. PERSISTENCE. Controls endurance time of 9. AUTONORM 33, channel B NDC BAL. Adjust to minimize
displayed signal. i ’ - verticanl shift of truce when channel B vernier 44, VERNIER. Permits 10:1 horizontal goin ratio,
e N . ) is rotated,
40" 6. PUSH:ERASE. Removes stored or written i ::,U.l.(.) ‘-\'lim:llml(“ -“[“ilrl-purln?l uf::(;:.n)g lnl.‘ 46, ENT HORIZ INPUT, Input to externnl hori-
displays. “;‘,? ;*";'!‘m o _.f“f‘ | > ‘I‘(-)' “!-‘ 34. CHANNEL B VOLTS/DIV. Selects vertical zontal amplifier.
appiying trigger sienal above ~ deflection factor necessary for calibrated
7. WRITING SPEEI. b, NORM. Sweep is triggered only by apply- mensurements. 46, Z-AXIS INPUT, Z-axis input connector,
a. STD. Operates CRT at normal writing ing trigger signal. 45, channel B vernier (CAL). Provides contine  47. AC LINE, Power input from ne line. Power
rate with variable persistence, ) . v ' - . wous adjustment of VOLTS/DIV hetween module contnins ne line fuse {(0.60 AT for
20, SWP MAG. In XI0 position, sweep is Justment o e . A X
. . agnified 10 tmes, P calibrated positions of CHHANNEL B VOLTS/ 116V operation; 0,25 AT for 230V operation)
b, FAST. Operates CRT at maxpnum wriing o DIV control. and line selector switch,
rate with variable persistence, ) . .
21, +1/7+10. Attenuates external trigper signals b - . " a
) ) fuctor of 10: increasing Nlurn::'l}lrig -tr rnnui 36. channel B INPUT. BNC input connector, 48. POWER MODE, Selccts l)(‘: LINE, INTER-
o 8. CONV. Seleets operation as standord oscillo- (o £12V ' ’ ’ > NAL BATTERY or AC LINE operation.
r 3 seope. Note intensity leve) ([mr:igr:lph J3-26). = 37. channel B c(mpling (AC-GND-NC). Selects
o ) 22 INT/EXT. Selects trigger internal or external capncitive (AC) or direet (DC) coupling of 49, DC LINE, Power input for de line operation,
. 46 9. STORE. Retains displayed signal at reduced sweep trigiering input signal, or grounds input amplifier stage
intensity. ' while disconnecting input, 50, fuse, amp, slowblow fuse fn circuit for
s i 23 AC/DC Solects trigger signal coupling ne and external battery muodes of operation,
A 10. STORE TIME. Determines length of time 7 Rt ; TR ) 38, trig. Seleets internal triggering mode, Use 3-amp, slow:blow fuse for de line opern.
v that signal can be stored. 21 HE RES, Attenuates tripger signals above 30 tiun.
- KHz ' . A ONLY TRIG. Instrument triggers on
1. VERNIER. Provides continuous control of " signul applied to channel A,
sweep time between calibrated positions of c et tetirmer sierate holowe 16
TIME/DIV contral. 2. Dl REL Attenates trigger signals helow 15 b. NORM TRIG. Instrument triggers on dis-
oo S " ploved signal except in DISPLAY ALT
e e e e 12, PIME DIV, Controls sweep time, 96, LINE. Instrument trigeers internally on line mode. In DISPLAY ALT mode, instru-
AT BV I 26, :‘;:-i;!:-.nf-l\'-hlrmm nt triggers interonlly on line ment should trigger on composite syne
13, HORIZONTAL POSITION. Controls course ) 3:‘::1 [l;f“uff::"‘r:ﬁﬁﬁ: f:“"l'r':; fh“"'d be
POWER MOOE amd fine horizontal position of display, 27, slope. Selects slope of trigper that  starts sure proy RRETINE.
oy BTERNAL BATIENY T
n et e VERNIER UNCAL. Ligl 1 VERNIER sween. 39. DISPLAY. Selects type of displny; cither
- 14. o X Al Lights when VE - inele ¢ ’ "
25, EXT TRIG INPUT. External trigger input. single channel, dual channel, alternate or

30

Figure 33-1. Controls and Connectors
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BECTION I
OPRNATION

-1, _INTRODUCTION,

ks seethm pesdibes genernd aperathgg ingtyme
Hons sl npptientione informntinn i the Mih
PIOREA, e sl vese gl cantnls sl connpelors
e Dlentiled b Dketly aleseriial iy Pgtnee 343
thernh et bstesetions aee pravided b Dpnres
B0 Dh 37 sl operationnl adjastmmia pre
otnilold 3y henre 3K

-3, SPECIAL OPERATING CONBIDER-
ATIONS,

b b o aperatigt the Muded TN, e
ol st e o gy andeestinling e
st eratbony el eomtend - ot Phis
seebion shemhit e el in s nieony bl nttomy:
g 1o aperats the instrmment,

]
Thin instrsment eanlains 1 new b
resistont CRT ARDwomgh I s aee
seeoatly pediemd, high intensity seliips

while it the eonventimol mode will b
the CIEE, Ohseeve adl opernting eanthms,

B Pooapply power o Madel 1RO prerfarm
indtint e poebiene pirgenph R,

3-6. CONTROLS AND CONNECTORS,

W Phe loeisthons of operstinge eomtals mml einnes
s wee shown b feee 560 topether with w hrlel
expinnation o thele Tosetios, Ablitionnl infornn.
o regandingg seme ol these eoptiabs nml smnmes
torn i% proviiled hetow,

3-0, FOCUS,

WO This eanbed provides unitonn Toens ol e tenes
over the ontire CIRT sevven, "o ldjust;

me St WRITINGEBPEED ta B,
B Conter Joweintensity spot oon CR0° seveen,

e Adfust FOCUS vapten) for small ronl, shirpy
Tey Foestsed spmt.

B 10, PUBHINKAM,

L Ppesninp thin puslilation redaees ooglilior
0y erneh B reinen Ehe B don thee Viewigt iren,
Phis vinbles He agrator ta Jovite the Jeam sl
shebermbne W et neeossies I centsy i displiny
tonsnlen pedive put signol amplisade; ehiyte
compling mlpst dedbvetion Tovtor, telpger Jivnl, oo
hihimes o pusidion eoivnls), When contrel e
b, the by yeanoing o e C Wl the puph:
i in yolviiml,

Nole

Phe D Toml tonetian iw dlepitivdon)
o themetbioge of She intenedte, 1 g
in vinibiee wlin Ui PUSTEIIBAM eontynl
is vl ieieose e INTENBEPY not
ting b o boinny s abseryi),

312, YHAGE ALIGN,

RL e TRACE ALIGN sdjushmemt campmnnitin
for enternod mvapnetie Hebds st may sl alipi
went of the Borizapstnl s with the geativule, e
shhenment sl b edieliod When the Instrginmd
v vl b oo Doentinn il sljisient immle
Whenmer sy,

3-14, CAL § VOLT,

AN, The baalty Bhtle ealibrator - sgnie wive
atpnt vl e sl B veiliead sesiliviny elibea:
Vione il o abiviider gl enmpeisation, e sy
plitode ey B 0 ES gl Prvpeney wernpe'y i
X TIEN

0-16, COUPLING,

B0, Phis Dever swhieh mmlets el e eopiitive 10
o it $DE conphinge of the npat signsl o the
verteal sangliers, e B0 peosls (EEND) the ydivil
s plidhor inpud stagpe whiite siseamectinge e inpa
whpevad 'Phoe sy shaonwhl b wel 1o D8 whiony viewing
Bz ddnration pubies or abe Tovels o wivelimmn, A*
Shon bl e sieden bl when vieswimgt ne wavelorms having
Fargeer odee Dewels, GEINDY pombtion is waml 1o sliseanieel
thae wipgnnd sobres Dumy e omptiiee inpin nil il
the s s gronin) Ehe ey fnpest, P 8N
pimbb iy von e ised S estnblinh o vt
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Bedtl DIGBEAY,

W vt selec i e epe ol veaiiebitinploy
Dipid wipnvnds ey e abisgobivsrdd it dieg abigly m obinn
pbritnenttal v v g plonmieok by

Wi Piiting o\ haplave vlpmpek g sipnnl
ke Pasitn 1C0iaplovs s lantie) B0 sl

it Posibion A ¢ 10ed Tl HEOLAHETY ERVY
gt apdiy e ghgedinte sinn ol shannel 8 il
v i) 1E s sptinls

A Ponibian VHEHY g senga seprinle diegiliny i
vtk 11 ik [abdy agenta e thiagilusal dhitig s
aveepr Dy swile limie laaoen earl chinpnel ol B
hi1e vinte This gt abinhi D sl o sy s
HUIHEY rhtiiln

A1 st ALT Daplive vl ylosie] i bt
e oweepn Thie mole sl Jociaed i tiaplut
Digth gy eipinla

B06 PENBIBTENGE AND INTENBITY.

A0 Vheotr vinbiea olelesyine the i e ol o
sppnnatt Dt v Pl ENEEHBIEY vl e b
e e dngplineas agn 31 s wblen Phe PEHSIRT
ENCE bl tvserad stidilish et intin
b ) v g witbios cewaiigg 1 iceatiphiahes
phin by vy it Uoe pate Bhiat D alaphividd sigginidd s
Hrimil

W@l FABT)

Pt O b Ehds st oy indeaon e gl
T T T R A T Y Y TR T T S T
the Doapelgrromned i seim ol s i
yipidly, l'n- CIEE votras) D sl sdnpage A0l e
TULREL

ﬂ'"ua UONVr

A Rdeelny o ke sperntiond fasde diealles
Vit ilde povainteain ol st tesdiien nd i bkl
et 1w Tt s vidid el et
v st o oope e PEHEIRTENCE omtod dove
) Bk b Whie e Ao ¥ e adjunal the INTEHN
RITY i bl e, il ondanniin peeadstenie. i
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Muodel 17020 Operation
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5. Connect desired vertical signals to channel A
and channel B INPUT eannectors,

Do not allse trace  to Bloem. Do 6. Adjust channel A POSEITON and channel I3
ot ulow  wnattended  instrement POSITION conteals for desired display on
e operate in CONV' for - extended SeTeCn.

wpriodds of ime. S ‘

. T ' '1;.' o Node

' In the A + B maode, only one trace is
ohserved. This trace is the sum of
. A+ B and cither channel POSITION
A+ B OPEAATION control will vory the vertical posi-
tion display.
b Set DISPLAY te A + B
A -~ B OPERATION
2 Seb gz toy NORM TRIG or A ONLY TRIG s
desired. A, Hepeat steps 1 and 2 of A+ B aperation.
o Set channel A coupling to AC or 1 B. Set B POLARITY pushbutten te INVT.
L Set CHANNELANVOLTS DIV to desired range. C. Kepeat steps 3 through 6 of A « B operation,
17024 F 008

Figure 36

A Band A — B Operation




Operation Madel 17020
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6. Set choannel A and channel B coupling o de-

CASCADED OPERATION, CHANNEL A QUTPUT - o
stred pasition,

1. Connect CHANNEL A OUTPUT to channel B
INPUT with BNC cable.

=1

Set channel B VOLTS DIV to destred range.

. Conneet signal te channel A INDPLUT

2. Set vertical controls as follows:

. X 0. Sensitivity of vertical amplitier (s read on
DISPLAY. .. .. e 1A P B channe] BVOLTS DIV switchywill be inereas-
cha