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Product Infermation

General Description

This family of 1P step aftenuarors represents the statc-of-the-
art in atteruator design. These attenuators offer an unprece-
dented combination of broadband aceuracy, high repeatability,
small size, rapid switching, and low cost. They are particuiarly
well suited for controlling the signal levels ol mivrowave
sweepers, spectrum analyzers, nelwork analyzers, receivers,

and automalic and special tost equipment. These artenaators:

have proven estzemely roliable inside Hewiett-Packard’s mic-
rawave instrumentation a5 well as & wide variely of other
applications. For hench use applications, maodels HY 8494, HP
8495 and HT 8496 arc available in manual and program-
mable versinns, Heneh models inclode a base and the man-
ual model has an indicator dial.

Fach attenvator is composed of three or four attenuation
seclions connected in cascade. Each section (Figure 1) vonsists
of a precision thin-film attenvation card, 2 losstess theu live, and
a ganged pair of contacts that switch the attenuation card in or
out. This comhination results in high accuracy and exceptional
repeatability.
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Figure 1. Schemalic of Single Attenuator Section,

High Repeatability

Excellent repeatability {typically 0.01 dB io 18 GHz and
0.03 dB to 26.5 GHz for up to five millicn cysles) has been
achicved by employing edge-line design for the transmission
line.! This constmiction requires that only the center con-
ductor be switched, thus efiménating the high fnction con-
tacts characteristic of turrst type attenvators. The rosulting
benefits are long life and highly repeatable performance.

Reliable Performance

Each unit is testad over s onerating frequency range by a
commputer-contrelied TP Automais Network Analyvzer o
insure consisten: sccurais measurements, traceable 1o the
Navonal Instiwute of Standards and Technology. This mea-
surerrient system brings standards inb accuracy o production
Lesting and assuras that each attenwartor mzets specifications
over the entire frequency rangs. Calibration data can be
provided on request.

THF Journz] Anticke, May 1974, p. 21

3]

Broadband Accuracy and Low SWR

High sccuracy {typical +2% of the dB reading to 18 GHzand
+4% of the dB reading to 26.53 GHz) and low SWR are
achioved through the use of miniaiure thin-film allenuation
cards composed of high stabiiily tantalum resistive film on a
sapphire substrate. This thin-film technique permits the con-
struction of circuits which are troly distributed and without
stray reactances, even at very high microwave frequencies,
These precision cards and the cascaded section design provide
high step-to-step accuracy, typically better than =1 dB to

18 GHz and =2 dB (0 265 GH: for a 10-dB step and

=0.2 dB for a 1-dB step.

Figures 2 and 3 show the typical performance of the step
attenuators as tested on 4 computer-controlied HP Automatic
Nepwork Analyzer, This typical data represents 2 mean sa-
pling of current production and is given to provide useful
applications information, Special selcctions can be made on
Tequest.
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Figare 2. HP 333208/H Typical Accuracy as Measured on an
P Automatic Neiwork Analyzer.
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Figure 3. HP 33321 Typical Accuracy as Measured on an 1P
Autornatic Network Analyzer (Hand H moedels
eperate to 18 GHz, I} and K models operate to
26.5 GHz).

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Product Information

3.5 mm Conncector

The HF 33321 1/K and HP 33323K sizp attenvators use the
3.5 mm connecior’ which is compatible wish the industry
siandard SMA but is more rugged and offers improved
repeatability over hundreds of connections. Use of this
connection extends the frequency range o 26,3 GHz.

Environmentally Rugged

HP 33320 Series Attenuatorshave widergone a very extensive
environmental quslification program ant kave been tested at
the extremes of temperatare, shock, vibration, and bumidity
end have proven 1o be extremely reliable. A summary of the
environtoental data s given on the specifications page.

A High Petformance 3.5 mm Conaecior t0 34 GH" Microwave Jcurnal,
July 1976, Also, IEEE Fransaction of MTT, Decernbear 1876, Yolurmne MTT-
24 Number 12, page 595

Small Size

The small size of these atianuators is an imporiant feature for
applications where space is critical. When panel mounted, the
manual versions take less than 1.5 square inches of pane! arez.
Since Lhe programmable models are only slightly larger than
the manua! versions &nd have the same RF performance, the
designer gets more flexibility in providing manual snd pro-
grammabie models of instruments without major radesign.

Low Cost _ _
Utilizing state-of-the-art manufacturing processes, including
numerically controlled machining, thin-flm depesition, and
computer controlled testing, this family of attenuators offers a
significant technical contribution 8t & Jow cost to the user. In
addition, OEM quantity discounts arz offered.

Programmable Model Information

Positive Latching Solenoids

In the programmaktle models, solenoids are used to switch the
gitenuation card of each section into and out of the circail.
Once switchad, the solencids are held (o place by strony per-

manen: magnsts able to withsiand shocks over 10 G's. Thus,

power can be removed without affecting the starus of the
atteauaior sections.

Rapid Switching

Use of miniature solenolds has resulied in more than & twWo-to-
one improvement in switching speed over previous models. The
20 millisecond maximum switching time includes contact set-
tling &nd is 2 signifcant advaniage for automatic testing, and
other applications where speed is of prime inporiance.

Low Heat Dissipation

A unigue design feature of these zttenuators is that the solenoids
automatically disconneet after switching, Current is drawn for
approximalely eight milliseconds during & switching operation,
after which intemal relay contacts open the solenoid circuit, and
curTant is not drawn again entil another switching operation is
performed, This automatic turnoff faature greatly simplifies the
driver circuit design (Figure 5} and mintmizes the amount of
heat dissipated by the solencids, often a ¢ritical concern. For
example, in an application with 60 switchings a minute, the
avarage power dissipated is less than 0.03 wats, '

HP-IB Attenuator/Switch Driver

Empioving programmable HP step atienuators and switches ic
an automalic test system becomes an easy lask when the HF
V1713A Anenuator/Switch Driver is specified inte the system.

The HP 11713 A has all of the necessary leatures to provide
HP-1B control of up to two programmable attenuators of the HP
333320 Series, and concurrently up o two slectromechanical
switches (e.g., HP 8671B or HP 33311 series),

The HP 11783A inciudes an integral power supply (with
short circuit protection) that can simultaneously provide 125
milliamps ax 24 volts to all contacts for control of the attenuators
and switches, so no external power supply is needed. Each HP
117134 is provided with two (2} piug-in drive cables for the
programmable aftenuatons o simpiify connaction to the driver.

The HP 1171 3A alse features convenient front panel keys so
the user can manually activate the individual attequation sec-
tions and switches whes in the “local” mode. Swirching time for
the drivers is less than 10 milliseconds.
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Optional Calibration Data for HP 33320 Series Step Attenuators

Use of calibration data (i.e. ascurate, recorded data of a device's

characteristics} has slways been an effective means of reducing
measurement uncenainty at RF and microwave frequencies.
Now, however, use of calibration data is experiencing rapid
growih in test systems because inexpensive calibration data is
available. Another key reason for this trend is that automated
test systems can easily store and manipulate extensive amounts
of the calibration data.

There are three primary uses for optional test dala:

1. Accuracy Exthancement

Step attenuators have fong been used as reference standards
in the measurement of gain, atienuation, and receiver sensitiv-
ity. Since the accuracy specifications ioclude margins for fre-
quency response and unit-to-unit variations, calibration data
can improve overall measurement uncerainty. [n many cases,
this improves the reference attenuator's accaracy by 60 percent
or more. '

2, Test System Verification

Calibration data has an imporiant use in ensuring that a test
system is operaling properly. As a final step in the verification
procedures of the automatic systems by Hewlett-Packard to test
raicrowave devices, a previously calibrated altenuator is tasted
and compared 1o the stored data, If the differences ere within
the syste:n measurement uncertainty, proper operation of the
test system is ensured,

3. Implementing Calibration Data in a Computer Program

To integrate the calibration data into an antomated mea-
surement program, first set up variables in the computer pro-
gram that will be foaded with the ¢dats. Then measurements can
be made at the calibration frequencies afier whick the calibra-
tion data is recalled and used (o adjust the measured data or
calculale measurement uncertainties,

Dats is avaifable oz HP 33320 Serics Step Attenuators as
Option 890 &nd is generated from measurements made by an
Aulomatic Network Analyzer. Option 890 provides a tabu-
lated list of attennation and SWRs for each step at 14 to 72
frequencies (ses Tabie 1}. Mzasurements through 50 dB zre

directly traceable to NIST standards and feature very low’

measurement uncertainties (see Tables 2 and 3). Stepattenu-
ator data provided from 60 ¢B 10 110 ¢B is generated by
combining the mezsured data of the individual attenuatjon
sections (e.g. adding the daw for the 10, 20, and 40 dB
sections to get the 70 dB step data). Option 890 data is
available when the attenuators are first purchased and recali-
brations are avajlable.

Fable §, HP 33220 Series Calibration Frequencies

Mode! Calibrztion Frequencies
ggg?i;g 200 to 4000 MBz every 200 MH:
333224/ {20 frequenciss)
333808 200 tc 18000 Mz every 200 MKz
333228/H (%4 frequensizs)
33321DK 1500 1o 26500 MHz every 250 Mz

33323K (101 frequencies)

Table 2. HF 33320 Scrics SWR Datz Unceriainty

C - Frequ SWR Data Uncertainty
| ¥ 4
Type Range (GHz) | Messured SWR | Measured SWR |
1.0 10 1.35 13510 LB6

Femtle SMA |  deto 80 +0.054 +0088

801c12.4 +0077 +0.132

12410 18.0 +0.122 +0.206

Fenale 18 to 26 8 +0.045 £0.067

APC.3 5 -

Table 3. HP 33320 Series Attenuation Date Uncentainties

Atlenu- Attenuation Dals Uncertainty (dB}
‘{::;’ elts | 26 | 6to124 | 1244 | 180 %0
2.0 GHz Giz GHz 18.8 GHz 1 26.5 GHz
0704 +0.07 +0.06 =006 0.1t 203
58 =0.07 +0.07 £0.07 +0.11 —
139-11 +0.08 +097 007 +0.]2 =02
20 *aw +0.08 +0.08 *0.13 +0.2
k] 012 =031 +0.11 +0.15 =024
Eh +01% +0.14 +0.14 +021 528
50 +1.23 +0.23 +0.21 +0.34 054
&0 =050* | L04E* | 2080 | 2090~ | %1007
0 0500 | 20500 | =D50* | 2GH0" | 4175
20 =0507 | 20500 | =0.90° | 4000+ | +180*
o TO50% | 2050 | 2090 1 000 | 4155+
10 =B90* | 050" 1 x1800 § +1.80¢ —_
110 =090 090 | 140 | o+ gp —

*For step atizouator daia from 65 10 110 dB the uncarainiies notes
represent 99.7% probability valus
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Installation Information

Attenuation Section Switching

Figure 4 shows one attenuatar section schematic, Each atiz-
cuatian seation utilizes one solenoid with dudl coil windings,
one coil to switeh in the anenuation card {e.g. 10 dB) and ore
coil to switch in the thra linz (0 dB).

With a positive voltage applied to the common pin, the siaze
(atrenuation card or 0 dB) of a particular section s determined
by comnecting its attenuation card pin or thru line pin t0 2
aegative voltage or ground, Table 4 defines the pin aS5igAMents
and the pin configurations are shown on page £

As g section is switched, the internal crtacts of the activated
coil open, thus shetting off current flow. At the same time, the
internal contacts for the other coit close so that it can be
activated when desired. Figure 5 shows 2 section that has been
switched to the attenuation card position {note the closed thru
line coil contact). The switching is “break-before-make™ typs,
thus & momentary interrueplion of the RF signal occurs at
switching,

Although al) sections can be switched simultaneousty, the
atteouator driver must oot alfow both pins of the same secticn
{e.g. Section 1, pins 5 and 6} ta be activated concurrestly, of
else that section would cyelz rapidiy. All ierminals are “float-
ing”, so bipolar or unipolar power supplies can be used.

Typical Driver Circuit

Figure § shows an economical TTL compatible driver cir-
cuit for 8 single attenuation section utibizing an IC relay driver
and anmverter. A TTL “HI” input to the driver swilches in the
attenuation card, white 2 “LO" will activate the thru line for
that sectios. This provides & complementary driver for the
seation which assures tha: only one solenoid of the pair
activated at g time, Diode protection is reguired 1o protact the
IC from the solenoid voltage fiyback.

Switch position can be indicated remotely by wtilizing the
oper and closed stales of the internal coil contacts. The shaded
areas of Figure 5 display two indicator circuits, ons providing a

Table 4. Solenoid pin and color code assigamen: guide.

Section SBection 1 | Section 2 | Section 3 | Section 4
. ) Thru [Atten, | Trre (Atien. | Theu {Atten. | Thru jAtien.
Sotencid Coil' 1400 | Card | Line | Cart | Line | Card | Line | Card
Cable Wire
Color Code! PUR | YEL | BLE |GRN {ORN [ BLU | BRN {WHT
Connextor Piug !
Pin Number! s e |78y 9 iw[u|n
Crpl 008 /016
Ribbon Wire LK |WHT| BLU [ORN | VIQ [RED |[GRN | YEL
Color Code -
Flat Pack Plug
Pin Number? i3 2 I H 3 E 4 13
33320G/H(114R) [Oc¢B [ 1B | OdR {2 dE |0dB [4d4E {6dB | 4dE
33321G/H04B) § 0dB |5048: 04k {20 4B O 4E 4048, * .
3332 KA {TodE) DB {104 | DdB 120 GR | GdR (24RO dB (X 4B
EERRAE A8 1121 GdH |10cB|[0dB |204B] 0dB |30 4B 0dB (30dB
SILIGHNI0AB) { 0B 110¢R| 0dB [20dB] 0B (40 dB: 0 dB {40 dB
*Not Used
'Five-{oct cahle and mating piug assembly provided.
P11 (red wire) is common for afl coils. Pins 2. 3 and 4 are not used
on & models. See connector pin diagram in Figure 7, page 8.
3Pin 6 (brown wire! is commen for el coils, Pips 1, 7, 8, 12, and 14
are oot used.
Sex page f for recornmended switching sequence for the 33321 /235
Also see Figare &, page 8.

TTL cutput and one that activates an LED. These circuits will
output 2 TTL‘HI'{LED lamp ‘ON"}if the atienuation card is in
the RF circuit, and wili outputa TTL ‘LO'(LED) lamp "QFF")
if the thru line is in the RF circuit. Sinoe current is drawn
through the coil for these eircuits, inadvertent switching is
prevented by Hmiting the current to 3 mA.

Hewlest-Packard assumes no responsibility for the use of any
circnits dascribed herein and makes no representation or war-
ranties, express or implied, that such circuits are free from
patent infringement.

Leg Indicpior Circult Ahgaupter Sesilen
At Card 5y @’5‘ 013t SEC G82KD
r:w LEDS Crver=d - Doy To mext erckion
"___\.) }_‘ - ;\;:lr‘-i- ‘ HP 508248840 (DMT4CEN" Lo F L3I r i
+_-:-1__\- g Contects ..monunor Citiner Circult . o | iThroLine =
‘ :‘J‘aru Line i . _ - R Al Garte , Crwe Pon
YYPich.  Pin . T T i 4 > = i
Lo H : ] ) 7 .
E:T‘E?l‘:u. o5 % 5) i I i *S\'M 3 ,uu‘?" ! . i internal
e n s d ey 35 G
N ! T — ‘.,_E | & x . i Canlacts
T || ey o
) T T T e 2 egtion Invedter e Reiay Drver Bl 7 o Rlengagr
. : (OWT404N"S Tngrsasinyg Card Drive  baawy : AF 10 hext
R¥ Input ) <G . e are B - — . apction
A . R Lo RARSAN SR HAS TTL indialor Cireut T Thiu line ol
. nee! I R T 1 . o putpul
Allenushon eE: ay ke wrmos 5 - A22E! REin
Ca-d sectizn Dulput /'D' e
o oulput - ey o i i g
-IFEEN -u,lewp tvvertar Sl BEIRTY | H g El::cr_'u:lear
e e (D7 3081") - * -

Figure 4. Section electricz] diagram.

Figure 5. Driver and indicator circuits for one section of an

HP 33320, 1, 2,3, G/HAK

[¥,]
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Specifications

Specificalions describe the instrument’s warramead performance Supplemental charactenistics are intended 1o
provide information useful in applying the instrument by giving typical, bul non-warranted, performance
“norxinal”, or “approximate”.

"

paramelers. These are denoted as “typical”,
Electrical

Attenuation Accuracy (¥ dB Referenced from (-dB

To insure warranted specifications for the HP 33321K. and

Setting): HP 33323K. the following combination of sections -
is recomrendad.
KP Models 33320A/B/G/H {11 dB max*}
Frequency Attesvator Setting (dBj Attenvation 1dB{ 30 {20 | 30 i 40 {50 | 60 | 70 | 80| op
Range -
g i |3jafs|slrle|oioin HPAINK | 1§ 4 [ nelzalizalasg) ra! 7
T 3'4
de-d GHr [Q2(02]103|03|03103|043504(04|04]05
(4,G only) HP 333)3K: ¢l 2 4 L4} 2. 4§3,45:3.4|23411.2
¢ 3.4
de-l24GHz o[ 03|odi0siosfosios|oslosioaior
(B.H only} ) SWR (Characteristic Impedance: 50 ohms)
1L4180GHZ 710703 07{0.7(08 |DB|0R[08[09[0.9 Hp Frequency (GHz
{8,H oniy} ; Modes ; : =
“Typical step-to-step accuracy is+ 0,2 &8 10 18 GHe ded “8 Bitd _(A2418 | 18265
3I3I0A0G LS —_ — —
" AIIZIANG. s 1 — —_— _—
HP Mode! 33N2ABIGH (70 dB max*} s p : ;
! . 1k I
Numbers JA322AB/G/H {110 dB max*) 33322B/H 1.5 1.5 g 1.6
Frequency Altenuater Setling (dB) BI321ANG i35 __ o o _
Range wiao|3n |40 |50 {60 |70 807 %0 [10C]110
33321BH | 33 1.35 1.5 % .
de-d {GHz 0.2 |02 {05 /07 {CB{10 (12 13 |L5 5614858
{A.G only} : de-6 ge-124
A salasliglas 33321D/K 1.25 B4S L6 18
de-12.4 GHI CEIOT|08 1215518 2124127130353 33323K 1.25 |45 1.6 ;_g
(B.H aniyv} : i I
124385 GHzZ{06: 08| 1.2| 1.6 120 24|28 (32|36 :46€ 44

{B,H anly}

*Typicat step-to-step accuracy 15+ d5 to 16 GHe.

33321D/K (70dB max®)

Hi Modet

Numbers 332236 (48 dB max®}

Frequency Attenuation Setting (dB} :

Range 1012003640185 601 30 B0 | 90
OF{OB I 10 ifi2

de-6.0GHz (030508

60-124GHz |04 05 [o7{0s| 1013 |15]16](17

124-180GHz |05 06 |DBITT 12704717 182

18.0-26.5GHz| 07| 08 {10115 (46 (18] 23|25 2k

*Typcal step-ro-tlep azcuracy 183 U6 dB 10 14 Gz
200845 265 GHg

Attenuation Temperature Coefficient: Less than Q.00
dB/dB/*C. _

Power Sensitivity: 0.001 dB/watt.

RF Input Power (max.): 1 watt average, 100 watts prak (10
s pulse width).

Life, Minimum: 5 million cycles per section.!

Repeatabiliry: Q.01 dB, typical to 18 GHz, 0.05 dB, typical .
10 26.5 GHz. '

Insertion Loss (0 dB position. fis frequency in GHzy
HP 33320A/B/G/R: (0.6 + 000 x ©) dB
HP 3A32IABIG/H: (04 + 007 x H dB
HP 3332100/K/: (0.4 + 0.69 x f)dB
HP 33322A/B/GMH: (0.6 + 0.09 x £HdB
HP-33223K: (04 + 0% x ) dB

'A cvole is defined gs switching from (e thru-line position 1o the attenustion
card and hack 1o the thru-line pisilion or vioe verss,

40 T -
— Specitical.or
15 ; .
—— ygical rerlov\nan:'p
3.4 ; .
HP S33IDMEIAEIE /
% ME 3T300 332 |._.;_... e _\_\x._/’-
Inserliar IR 33zaeE SH ] T
T ‘ e NN ct
by . . i
{cH. ! ; 1”,,, e
o HP 15320223302

5 ——T
/" T i
i = e e e
; ,—"f/fp”ﬂJv HE S2R2ABG -
257 " . :
¢ ﬁ

& M E iy i H 2z ME
Feorneroy dhkgg
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Specifications

Environmental Capabilities® Step Attepuator Selection Guide
Temperature, Operating: -20° 10 +75°C To order, basic model number and suffix letter must be
Temperature, Non-Operating: -557C 10 ~85°C. specified. Tre basic model number defines the step size and
Altitnde, Operating: 15,000 fu maximum attenuation vaiue, HP 33320 (1-dB step, 11-dB
Abltitude, Non-operating: 30.000 f. _ _ max.} HP 33321 (10-dB step, 7048 max.}, HP 33322 (10-dB
Humidity: Cycling 5 days. 40°C a1 95% RH witn step, 110-dB max.). HP 33323 {10-dB step, 50 dB max.}. The
condensetion, _ suffix letter denotes frequency range and switching mode
Shock, Operating: 10 g's, 6 ms, on six sides, three blows. (manual or programmable); A, B, 2ad D denote dc — 4 GHz,
Shock, Non-operating: 500 g's, 1.8 ms, in 6 direcuons. de — 18 GHz. and dc —26.5 GHzrespectively for the manual
Vibeation, Operating: S g's, 34-2000 Hz (for alt models models: G, H.and K denote de — 4 GHz, do —18 GHz, and de
except the HP 33321D/K). 0015 inches Da, 5-35 Hz (for — 265 GHz respectively for the programmeble models.
the 33321D/K only}. ' Standard coils are 24 vols, Option 011 specifies 5 volt.
EMC: radiated interforence is within the requirements of .
MIL-STD-461 method RE02, VDE 0871 and CISPR PRSI — Smiveting Mode] VP Basi
Publication 1. : ation ation Frequency | {Manual or Muodel
N ) . Step Stze Range Range § Programmable) | MNamber
» Additional ervironmenal dala prov.ded o reguest. T0n
.
Mechanical de4 GHe l:’::)t} 332206
g Posii | | TR | 0-i1ep AN 333208
]\iiounfu}g Position: An. : de-1§ GHz N.
heéf? ;‘3@3]12‘ : AR 198 7 G/H: 22 FROG L2l
11 A/B: 198 grams (7 oz G/H: 227 grams - ;
HP 333231; (8 o7 T 255 grams (9 02): K: 284 grems doods Gz e MAN. ] 333217
HP 33320 ) A/B: 253 prams (9 oz) G/H 284 grams - _ MAN. 3332iB
HP 33322 } (10 o 0-70 4B |dc-18 GHz PROG. 11321H
RF Connectors: SMA female for HP 33320/1/2 de- MaN, | 33321D
A/B/G/H. APC-35 female (SMA compatibie) for 10 dB 26.5 GHa FROG 33321K
HP 33321D/K & HP 33323K. .
21D i c-90a8 |, o | PROG. | 332K
Programmable Models (G, H, Ky - N MAN. 333024
Switching Speed: Mz, 20 msec inciuding seuling times. d=—4 GHz
0110 dB PROG. 33322G
. Cail Swiiching | Nominal Coil N MAN, 333228
Solenoids Yoitage Current® Impedance de-18 GHz PROG. 333270
Standard (G. H, 2a\V 125 mA {8002 _
and K models) (2G - 30V (E 24V (65 wh Ordering Information
Option 011 (G & A 0 mA 1740 Sperify basic model nimber and suffix, per the table above.
H modeis plus o - -
HPIII23IK) | 14-7V) (esvi | Gom Option 008: 8 inch (20.3 cm) ribbon cable with 14 pin
“Cutren: per secios: appoximale’y ¥ mser duration before iatemal flat pack mals connector. (e ba k page.)
CoRlacts open the coli Circull

Option 616: 16 inch (40.6 cm) ribbon cable with 14 pin

&l pac | .
- Accessary provided (except Option 008 & 016 Rt pack male connector (see back page-}

Solenaid donve plug on S-fpoi cabie iaciuded with program- Option 011: 5 voli solencid eperation.
mabliz modals, (Reptacemern: plug and cabie assembly avail

, ) N i
apie us HP Part Number R120-2178,) Option 850:  Calibration daw

4 GHz models: 20 fraqucncic's
18 GHz models: 90 frequencies
26.5 GHr models: 101 frequences

=1
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Dimensions

Manual Models

For all manual models 2 counterclockwise EMAIACK 1

i I 45
rotatior: of the shafl increases atienuation. The ,G;L 138
angular ingrements are 45° for each step on the Y -
33321 A/B/D models and 307 for sach step on e e
the 333204 /B and 33322 A /B models. The typical b zegnism | pDAR, el A0 S:“'—l
3iMIABANRNID +

LERSTEY- TR LT
mmur.t[ 3CA/E,

torque requirsd for swilching is only 0.75 inch-
pounds. Toinsure proper switching, the atlenuslor
shafi should be allowed to seek its own detent.

bor

113224/5 3332110

All models have 2 mechanical stop that prevents
the attepuator knob from being roteted from 7 T
maximsum attenuatios to O dB in one step. The / %
maximum allowable torque to avoid damaging 7 napm smnar || T
the stap is 5 inch-pounds. Jo e "“"'3331'3' T e
’ i:'lﬁ UNT X 574001 DEEF e ALL DIMENSIONS IN M -5
MUOUNTING HOLES i3 THES SIDE OWLy. AND INCHES.

Figure 6. Manua! models outline drawing.

Programmabie Models

H - S TNOID DEIVE LU WHD § T CaBLT
., L/ SIPPLED 4. 22N DA COLTR ED0E
& - Fa . TIVES [ TABLE +.
! I . = 1

: 413 i
YL s S N Tt 14 SELENDIR DIEVE Pyl BiiTail
e EPL ARG LATIGH, FLIERG M, K, 351D e e
: [TEES Tt | f-;sl
i VG AN LG b AT, A e ]
HAUNT L DEEF
MOUNTING HOLES 12
BITH SIDES

/ M
L
. t

TOMCMOVE PRISS AT ARADWS WITH THUME AMD FINCER;
PLiL P OLTACH
CAUTION DO 8T Twis]

|

1
%__zuumc NHIGH __f FLARN S I )

RCIRAEN: FRNNRE.| ofr N TR Cof] 3 ENEIV A BRAATY L&Iil i

DIMTHSIT4S MW I [LLIETALS A WD AavishE 51

“Commecre: Flag | WVARUE L Lok aviiin by i farmieion
of Viking ledupres. Chib moath, Calyinia 41500 ifan
Na. THF2-A.T5-100 A L Ron %o, 0350154 0001

! e, Y OIRITIILN
) LI 3209 500G . AN LI0H, MM IK LISIIK .

Figure 7. Programmabiz models outline drawing.

_Om O E:
. 406116 i ;
1 16 2in iC Type Plug Detpil
ﬁ F—-Qpt 08—
. 203 18]
H 1151 12 Aubber
o o 83} 1047 Slrammet
B ] s
s : g 10.E[4Z:
fMote: Body dimaniions identicat to nandard A - e EELT
redaf 303V axcept where sndizated, k3 7.7
.. 1637 14 10} HP 303245 | FO%t3m
121535 1B HP 33320404, 33350 S3I0IK

0 epnduzter ribbon cable {Pin Wiring
cecle given in Table 4} N

All dimenuinnd in mitlinmetres ang finchest.

Bottom Yiew (Fip Side)
ot Plug weth pin numbere

[

Figure 8. HP 33323K with nibbon cablz, Option 008, or 016
Fot more inlormanicn g2 ! your loce HP sales oHice tinec (2 ke {aisshoae dirsgiory whie paces Ask 'or ihe TleCyens INsirumests Devartment, O wtite o Hawigt Packand.
V.54 PO Boe 0309, Faic Al CA 34303-UBS) Burops — PO 55x 895 1160 AT Amslelvran, 192 Neberlangs Canaca — BATT Coreway Dive Mississaugs, Lév 1ME, Qmiariy,
JIpAn — Y orogiea-bewiat-Packard LI, FI5D1 Tanaido-Higaslit Supiaamoene Tonye 180 ElSewnBre 2 8 world, weite ba Hewledi-Fatkarg irgre@rnentzt 3485 Deer Creek
Road. Palo Alig, Ta $4303-0830
5335-TRs7

Prinicd in U.8 &
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CERTIFICATION

Hewlrtt-Fockard Company certifies that this product mel its publishzd apecifications af the time of shipment from the
faciony. Hewleli-Packord furtier cerfifies thet ity caivhrafion mecawrements are traceahie to the Unifed Staies NMationa!
Inatitute of Stendards and Trchnotogy, (NIST), e the ertent siiowed by the Justitule's calibreticn fogsilly, and 1o the
eaithration fectiities of other Inlermationa! Standards Grpanization members

WARRANTY

This Hewlett-Packard instrument product is warranted sgainst defects in matcrial and workmanship for a peried of two
years from date of shipment. During the warranty peried, Hewlell-Fackard Company will, at its option, cillver repair o7
replace products which prove 1o be delective, .

Far warranty setvice or repair, this product must be retumed to & service facility designated by HP. Buyer shell prepay
shipping charges to HP and HF shall psy shipping charges to retwrn the product te Buyer. However, Buyer ghall pay all
shipping charges, dulies, and 1axes for products yetwrned to HP from another country.

HF warrants thal its sofltware and firmware designaled by KF for use with an instrument will execute its progranming
instructions when properly instalisd on that inatrument. HF does nol warrant that the operation of the instrement, ar
sofiware, or firmware wili be uninterrupled or error free.

LIMITATION OF WARRANTY

The {oregaing warranty shall not apply to defecls resuliing lrom improper or inadequale maintenance by Buyer, Buyer-
aupplied saftware of ititerfacing. wnauthorized modification or misuse, eperation outside of the environmental specifications
for the product, ar improper site preparation oF maintenance.

KO OTHER WARRANTY IS EXPRESSED OR [MPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WaR.
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE HEMEDIES. HP SHALL NOT BE
LI4BLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Pradect mainienance agreements and other cuslomer saristance sgreements are avnifobic for Hewlett. Pacixrd producis.

eFHce linted beicw,

EUROFEAN MULTICOUNTHY
{Scacdinsvie, Middie Bast.
Africa. Eartern Europe)
Rewleit-Faoaare 5.4

150, rouse €3 Mantd'Avrl

PO Bor 1717 Meyrin

ZfGrenevs, Swidzeriand

Tel: {41727} T8O.4I1)

Fax. (4142 T8 800%

"FRAMCE

Eewietv.-Fackard Fraz:ce

Fare d'activise dy Fois Brunrd
2. aveaur du Lac

9104C Eery Céder

Frazcr

Tel: (32)1] 65 93 %0 O

Fax: (3373 69 %1 84 33

GERMANY

Hewleii-Pachard GmbE

Hervenberpry Straste 130
STRAL Béthogrer

Weir (Hermany

Tel- {4¥/70113 140

Faz- {49/7031) 14.2945

ITALY

Hewleti- Fackard fialians 5.p A
Vis Givseppr dt Villotiz §
FIBEL Crrnuace aud Favigils
Mitan, lva'y

Te. (357321 921 0T:

Fax- (33433821 045 72

UNITED KINGDOM
Hewteoo Packasd Lid

Nine Mile Fade

Wokingham Berkin:isr RC11 211
Ergiand

Tel: {44)3a0) Y3100

Fax. {sdj3¢4) 763874

HEWLETT-PACKARD SERVICE OFFICES

%o ablsin serwicing isfermation, roptact thr acarest Hewleti-Fackatd Sales apc Service Office i the EP Catulog. or conlagl the nearest sepional

AUSTRALASIA REGION
Bewietl.Packard Austzalia Lid,
31-41 Josepk Sireri
Biackburn, Yiclota 3130
Auwsrulia

Tel: {6113} 4952875

Fax- {6173) BRE.7E}]

CANADA

Hewlely-Pasuard [(Cannda) Lid
EETT Gaoreway Leive
Mistisssogs, Calaric LeV 1M8
Canada :

Tel {1/41€) ET8-B430

Faz: [1/416) 8Y- 4422

FAR EAST REGION
Bewlou-Paskard Asis Ind.

7224 Fleor, Weas Towe:, Bond Ceptte
45 Queenpway, Central

Fong Kuorg

Tel ($52) B48.777?

Faz: (833) 885.4907

dAAPAN

Youogaws. Hemlelt. Pagiard Lid,
AT%21, Tebaido Higaihi
Supianmi-Ku, Tobye 158

dapan

Tel. {83132 2216100

Fax (63)3) 30i-653)

LATIN AMERICA REGION
EP Mreics 5.4 de OV,

Merir Pelvews Ne. 111—32rd Finor
Frace Lomas de Virreyes

11009 Distriig Federn!

Merico

Tel. (53451 102 01 4%

Fan [(52f5) 240 43 £F

EASTERN U.5.A. REGION
Hewiets.Pachard Company

% Cheke Cherry Rasd
Bagkwilie, M1 JOBAC

U.8.a,

Tak {34303} 6104300

Fax: {1301) 873-4532

MIDWEST V.S A. REGION
HewlesnPackard Cempany

BR01 Tuliview Drive

Rallieg Meadows, IL 400GH
.54 .

Tel: [1f705) 2559800

Fax: (1/700) 256-4873

SOUTHERN US.A. REGION
Hewlel1-Fackard Company

2012 Souih FPark Place

Ajtanta. GA MG

U.5.A.

Tal: (1604} §5%1500

Fax: (3/404) val.Yeeg

WESTERMN LL.S.A. REGION
Hewleti-Fackard Company

51€; Lankerahim Blvd.

K. Eoilywead, CA §I6€03-3794
U.5 AL

Tel: {1fa58) w25 5600

Far: {18516 3055875
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Hewicti-Packard Company
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




