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SWEEP OSCILLATORS

Syntheslzed Sweepers
Models 83404, 8341A

+ 110 4 Hz frequency resalution
+ Low spurious and phase noise
+ 100 ns pulse width capability {optional on HP 8341A}

HF 33404

HP B140A/8341A Synthesized 83weepers

The HP 83404 and 8341 A Synthesized Sweepers deliver the com-
bined high-performance of a synthesizer and a broadbund sweep os-
cillator in ome instrument that is completely controllable via the
Hewlett-Packerd Interface Bus (HP-1B). This efficient combination
of performance and versutility is ideal for manual or automatic test
systems and in many cares enables the HP 83404 /41 A to replace a
sweep oscillator, a lrequency counter. an RF synthesizer, and a mi-
crowave synthesizer.

Synthesizer Precision and Spectral Purily

The synthesized broadband frequency coverage {10 MHz 10 26.5
{tHz on the HP 2340A and 10 MHz to 20 GHz on the HP 83414)
and the precise | to 4 Hz freguency resolution (depending on the fre-
quency band of the HP K340A or ¥341A) are pencrated by indirect
synthesis techniques. These Lechniques enable the HP 83404 /414 1o
achieve the same low single-sideband phase-noise pecformance as the
[P 8672A and ITP 5671 series of Synthesized Sipnal Generators.
The HP E340A /d41A long-lerm siability is also ontstanding at
1210 =2 fday (see specification an following page for more informa-
tion).

The HP 8330A,/41A also feature CW awitching limes of belter
than 50 ms (typically <35 ms). Additionally, a *Fast Phase-lock™
programming command cen be used Lo reduce typical CW swilching
times to berween 11 and 22 my (depending on frequency slep size and
abzolute frequency value).

Spectrum Analyzer
photo of HP B340A
signal at 22 GHz.

+ +10 dBm to — 110 dBm callbrated output (optional on
HP 5341A)

+ Complete analog sweeper

« DC to 100 kHz amplituda modulation
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Swept Capability

Analog sweep widths as narrow a5 108 Hz or as broad as the full
frequency range of the IIP 83402 or 8341 A permit rapid and thor-
ough testing of noy device within their broad frequency ranges. To
simglily swem measurcments, five frequency markers are provided
alang with uscful marker functions such as marker swesp, marker to
cener frequency (MER-CF), and marker diference. Direct compat-
ihility with the HP 85190, 8756A /57A, R410 and 8755 Network Ana-
Iyzers also enhances the [IP 8340A /41 A's swept capability,

Puise and AM Modulation

The: high performance pulse modulators of the [P 83404 and the
HP ¥341 A Opt 006 offer =80 dB OM/OFF ratio and <25 n4 rise and
fall times. Pulse amplitudes are leveled for pulse widths as narrow as
{00 ns. The HP 3340A/[TP 833414 also (e ture de-ooupled AM mod-
ulation with a 3 dB bandwidth of 100 kHz and 2 minimum deph of
90%. Pulse and amplituwide modulation can be wsed simullaneously to
simulale antenna scan patlerns.

HF 83414 Opt 006 pulse
performance at 3 GHz.
Fulse width = 200 ns.

HP 8340A AM
perlcrmance at 22 GHz.
AM rate Is 50 kHz and
depth is 907%.




Output Power

The HP 8340A /41 A provide high output power which can be con-
trolled dowe to —1180 dBim {opt. 007 or 004 on the HP 8341A) with 0.05
dB reselution. High power resolution is complemented by ouisianding
accuracy and Mulncss, as shown on the following page of specifiegtions.
The HP 3340A /41A also feature power sweep capability with =20 dB
dynatnic range for complele characierization of level-sensitive devices,

Usability and Programmabilily

The ENTRY DISPLAYS of the HP 83404 f41A always show the a¢-
tive functions and their current values, which can be eaaly changed via
the data entry keyboard, the step keys or the knob. This friendly and
respunyive imleraction with the user makes the HP #340A/41A very casy
instruments Lo uperate. Cemplete HP-IB programmability also enables
the HP 3240A /41 A 1o effectively inleragt with computers via simple-1o-
use progranuning codis (lor cxample, a CW frequency of 5 GHz can be
programmed by: €W 5 GZ). Other HP-TR enhanced features, such as
the “Fast Phase-lock”™ command, let veers easily and fully exploit the
powerful capabilities of the HP $340A/41A.

Network Anallrzer Companlons

Besides being excellent stand-alone peneral purpese sources, the HP
83404 and HP 5341 4 are also ideal sources for preciston smicrowave net-
work analysis, Examples of thix arc the HP 3340A /414 with the HP
8510 and HP B736A/57A network analyscrs. The HP RS 10 vector net-
work analyzer brings tremendous neasurement capabilily o the micro-
wave engineer that was never before available. A significant portioa of
this capahility depends on the stability, signal purity and
source funalyzer interlace of the sweeper used. An example of this high
performence is shown in Figure 1 where a sinple device under test was
measured seven times with seven completely dilferent HP 8510,/33404
test systems. The repeatability (system to system} is remarkable, When
the HP 8312A or 8514A 300 MHz to 18 GHz test sets are used with the
HP 8510, the 10 MHz to 20 GHz HP 83414 is the recommended source
and when the HP 8513A or 8515A 45 MHz ta 26.5 GHy Lost scts arc
used, the 10 MHz 10 265 GHz HP $340A is recommended.
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Both the HF B340A and HP 53414 canp alse be teumed with the HP
87536A and HP 8757A scalar netwerk analyzers for precision scalar anal-
ysis, lor instance, magnitude-only applications where data at accurate
frequencies is needed. To addition Lo this freguency accuracy, the HI
8340A/B341A have a “phase-locked sweep."” For sweep widths ol nox 5
MHz ar less (n = frequency band number], one of the phase-locked loops
is swept producing synthesirer class Mrequency acouracy and stability ina
continuous sweep. As an example, see Figure 2 whers an 832 MHz SAW
resonator i swept owver 2 width of 400 kHz by the HP B34 14 with less
than 60 He of residual FM.
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The HP 8341A is particularly well suited for scalar analysis because af
ils uxeellent performance for the price. Previously, if preater frequency

accuracy and siahility wus required of a swepl source, the sweeper was
combined with a source-locking counter or simply stopped and counted in
CW mode. Now with the 10 MHr to 20 GHz HP 8341 A, vou can olbnain
the highest quality frequency accuracy, stahility, and phase noise along
with an analog sweeper, The HP 8341A hax all this built imo a singte
casy-liruse instrument at g price comparable 0 2 broadband sweep-
erfsnurce-lacking counter combination.

HP 8340A/8341A Specifications

{ree technical data sheet for complele specificalions)

HP-18 Interlace Functions

The following codes describe Lhe HP-1B slecirical capabilities of the
HP $340A/41A using [EEE S1d 438- 1 97R mnemonics: SH1, AHI, T6,
TEO, L4, LEG, SR, RLY, PP, DC, DTI, €0, CL, €2, C3, C28, EL.

Frequency
CW Mode (and Manual Sweep)
Froquency Range: HP R34DA, 10 MII2 10 26.5 GHz
HP E341A, 10 MHz to 20.0 GHz
Frequency Reaolulion:
1 Hx, 0] to < 1.0 GHz
2Hz, 70w <135 GHx
3 Hx 13.5to 22000 GHz
4 Hz. 20.0 to 26.5 GIIz (HP 53404 only)
Accuracy: Same as time bese.
Time Base:
Internal 10 MHy 1ime bauxe,
Aging Rate: less than 1 X 107"/ day and 2.5 X 1077 year after 30 day
WOTIT-TP.
Temperature EMcet: Lypically < 1 X 107 8SUPL1O/C,
Ling Voltage Effect: typically < 1 = 1075UP1L/ = 10% line volluge
change.
Swilching Hme: <350 ms to be within specified lrequency resolution
{PEAK function off}.
(Iasi Phase Lock Mode reduces typical switching time to <20 ms),
Frequency Bands: For bands 0 and |, the autput is derived from the
fundamental frequency of the imernal 2.3 o 7.0 H? Y TG-tuned oscil-
later (n = 1). or bands 2 (7.0-13.5 GHz), 1 (13.5-20 (iHz), and 4
§20.0-26.5 GH2), the output is derived from the 2nd, 3rd, ar 4th har-
menic of the osetliater {n =2, 3, or 4),
Swept Mode
Canler Froquency/Sweep Width (AF)
Range: HP 8340A: 10.00005 MHz to 26.49099995 GHz (center fre-
quency): 100 Hz 1o 26.4% GHz (sweep width). HP 83471 A 10.00005
MHz to 19.9995999%5 GHz (center freguency).
100 Hz to 19.99 GHz (sweep width).
Resalutlon: approximaicly 0.1% of sweep width (AF).
Readout Accuracy: (sweep time > 100 ms)
AF =n ¥ 3 MHz: 11% of indicated sweep width (AF}. =lime base
ACCUrACY.
nx 3 MH7 <AF<n X 100 MHz: 2% of indicu |sd sweap widlh (AF).
AF 20 100 MHz2: +1% of indicated sweep width (AF)., or 30 MH=.
whichever is less.
Where n = harmonic multiplication number (1 104). Refer o Froaguen-
cv Bands description above.
Start/Stop Frequency
Range: HP 8340A: 10 MHz 1o 264999999 Gllz {Start), 10.000]
MHz to 26.5 GHz (Stap) HP 33414 10 MHz to 132959599 GHz
{Start}
10,0001 MHe 10 20.3 GHz {Stop)}
Resolution: samc as Center Frequency/Sweep Width.
Raadout Accuracy: with respect to sweep out voltage (sweep lime >
100 ms): same as Center Frequency /Sweep Width Mode.
Frequeancy Markers
All 5 markers arc independently variable and have the same specifica-
tions.
Range: HP 33404 10 MHz ta 26.5 GHz,
HF R3d|a: 10 MHz ta 200 GI1z.
Resolution; same as Center Frequency /Sweep Width,
Readoul Accuraey: same as Center Frequency/Sweep Width.
Resdoul Accuracy In MKR A Mode: same as Center Freguen-
oy /Sweep Width.
Swept Frequency Accuracy (of any frequency coversd by the
sweep): same as Centar Praquency/Sween Width Mode,
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SWEEP OSCILLATORS

Synthesized Sweepers (cont.)
Models 8340A, B341A

Spectral Purity

Specifications apply 10 CW mode and all swept modes wnless other-
wise stated.

Spurlows Bignals (expressed in 4B relative Lo the carrier level (dHc)
at ALC level of 0 dBm).

Harmonics (up o 26.5 GHz) of oclpui frequency: < - 35 dBe
Subharmonics and Wultipkes Thereof (up 1 26.5 GHz) of output
frequency:

w—25dBe, 7.0to<200GHz

<—20dBc, 20010 26,5 GH2 (HP B1404 only)
Mon-Harmonically related spurious (CW and Manual Sweep

HP B341A NMaximum Leveled Power (0°C to +35°C)

+10 dBm, 0.01 t¢ 20.0 GHz
Minimum Beltable Power: HP 33404, —110 dBm, 0.0] to 26.5
GHz; HP B341A, — 20 dBm, 0.01 to 20.0 GHz.
AF Cff: When the RF key is tumed off, the POWER dBm display
will read OFF and a 0 dBm aignal oyt of the RF connecior wiil
typically be atlenuated to a level of < --100 dBm. Additional attenu-
ation of the sipnal may be achieved by using the internal step ar-
tenalor.

Output Powaer Resolution
ENTRY DISPLAY: 0.05 dR

mode onlyd: PFOWER dBm Display: 0.1 dB
< =50 dBe, 0.01 to < 2.3GI1z HP 8340A Quiput Power Accuracy [(0°C to +55°C)
= —T0 dBe, 23 w< 7T0GHz
«—6d4 dBc, 70 to<13.50GH= Outpu Lvel Fraquescy Ranps [GHz}
< =60 dBe, 13.5 to<200GHz Range 00t to <23 2310 < 0 to 245
<—58 dlc, 200 to 26.5 GBz (HP 8340A unly) 2010 $10 B . T 2%
HP 83404 Single-Skdeband Phase Noise {dBc/ 1 Hz MNoise BW, +10 1a =3.95 dfm +05 =158 +20 48
CW Mode, ali power levels) -;D to 45.3; ggm 1l.§ ] =20 df +2548
—20 bn 45, I +1.5#H =238 2848
Fraquency Offawt from Carrier 501 733k dé B8 =26 d8 A1
-Bto - Ll +2.1 4B =29 dd 31408
Sampn (E0E) e T T T il Ml ~100 10 - 110 dém (fypcaly) 2@ 378 A28
101 tg - 2.3 T -1 -78 —56 -107
23 0. 70 B4 -1 -1 -85 -1
70 to <133 -8B b4 -12 & -13
135 to <200 -5 -£0 —£8 —T6 - 97
Ao te 265 -52 58 66 —74 - 45
HP 8341A Single-Sideband Phase Nolse (dBc/! Hz Noisc BW, HP 8341A Output Power Accuracy
CW Mode, all power levels F
& : DMfsat from Carrier Qutput Ll e B 22
Frequancy Rarge Lol <23 30
Ronge (GHz} M He 100 Hr 1 kH: 0 He 100 ke +20 ta - 10 dim - =16 ¢d
+10ta - 10 dBm =09 ¢f =L348
001w+ 23 - &7 75 61 -107 10 ta -20 dém =178 =218
23 1< 70 - &7 -5 ) 107 P — -
T0 im<lds - —B1 5 ” _1m Accuracy specifications include power levet variations with frequency
135 1o<200 - 7 -5 -13 -9 and lemperaturs (i.e. Matness, which is given below).
a0 HH |
F . W | ~Epmificalion
E - =T ] HP B340A Flatness {(Internally leveled)
. b,
28 h Ouipat Leve) Frequincy Rangs {6tz
E “‘\.é'-.._‘_: Range 00140 <23 21k <) e 285
o o~ ey +20 12 +10 B _ NETT) 217 0B
o ' 3 +10tp —9.95 dBim =08 46 +1.1 4B 2168
2 a1} ! -i 1o 15,85 dBm -0 g <1648 21 gE
& H ™ i -2t -49.95 dBm =12 dB +1.9d8 AR
a g1 T 50ty 7995 dbm =148 42.2 48 27 dB
1. [ i &0t - 100 dBm £1.7 dil 26 4R =30 B
Iz A0H: USMH TkMz I0WHi TSEEHE IMHe 10 MM - 100t —1 10 ofBrn {Lypically) 1448 43144 3640
{Ffaet F romm Lol
Typlcal HP B340A Phasa Noise performance from 2.3 1o T.0
GHz.
HF 8341A Flatneas {infemnally kevalad)
Typical Residual FM in CW Modae: <n x 60 1z rms Ontput Leved Fraquancy Ramge (EHZ|
Typlcal Residual FM in Swept Mode: Raryy W0l 23 1400
AF >nX 5 MHz: «<n X 25 kHz rms, +30 0 410 dBm = Lo
AF <n X 5 MHz: same as CW Maode. +10 10 — 40 dBin +0F dB 08 dB
Where n = harmonic multiplication number (1 wo 4). Refer 1o Fre- —h 1 —20 dBm 08 dB +15d8

quency Bands description above.

RF Cutput
Cutput Power Range
HP 8340A Maximum Leveled Power (0°C to +35°C)

Froquasncy Range Spectind Typics
Q¢ 10 ¢ .3 GHr +1¢ 0 dBm +12 dBm
23 1o 706GH: +12 0 dBm +16 dBm
10 1o <138 GHr +16 0 dBn +12 dBm
135 fo <200 GHr + 4.0 4Bm +11 dBm
2.0 {0 <&3.0GHz + 1.0dBm + 5dim
230 to 265 GHz + 1.0dBm + 3 dBm

Output Level Switching Time: typically <10 ms 1o be within +Q.
dB of final value with no attenuatlor chanpe (intcrnal leveling only).
Btablilty with Temperature: typically +0.01 dB/" (.

Output Impedance: 50 nominal.

Bource 9WR (internal leveling only):

Typically < [.3:1, 001 to <2.6 GHa,

Typically <i.6:1, 2.3 w «<13.0 GHz.

Typically <2.0:1, 1530 w  26.5 GHz. {20.0 GHz for ITP §341 A)




Power Sweap

nges
Drsplayed: § o 40 dBfaweep
Actyal: At least 1O dB a1 aoy piven frequency (at least 20 dB in
DECOUPLED made; s¢¢ Figure 2 below).
Resolution: 0.05 dB /soeep
Accuracy:
Starting Power Level: Same a3 Quipul Power Accuracy Power
Sweep Width and Linearity:
Resalution: (.05 dB /sweep
Slope Compensation
Calibrabed Range: 0 10 0.4 dB/GH=
Aesaution: 0.001 dR/GHz
External L
XTAL allows the HP 8340A /41 A o be externally leveled by crystal
delectors of pasitive or negative polarity.
METER allows power meter leveling with any HP power merer.
“$= 500 uV{—66 dBY) to 2V (+6 dBY) for XTAL or METER
modes.
Accursey: leveled voltage is shown in ENTRY IMBPLAY 1 dBY. Ac-
curaey of aciual voltage at EXT INPUT relative to the displayed
value is as follows:
20.5dB, 0.2 mV.
Loop bandwidth: nominally 30 kHz in XTAL mode, 0.7 Hz in
METER mode,
Input Impedanoe: nominally | Mil.

Pulse Modulation

Specifications apply only to CW frequencies. Pulse modilation is stand-
ard in the HP 8340A and available as option 006 in the HP 8341 A
OMNSOFF Ralllex: =-R0 dB.

Riss [T} and Fall (T,) Times: <25 ns.

Minimum Internally Levelad RF Pulsa Width (T_): <100 ns.
Minimum Useveled AF Pulse Width: (ypically< 235 ns.

Pulss Anpetition Frequency:

100 Hz o 5 MHz {when internally levelsd)

Typically dc to 20 MHz in non-leveled cperalion

Meximsam Peak Power: ;ame as CW and swepl modes. Sec AF QOUT-
PUT specifications.

Acournay of Internaily Leveted RF Pulse (V) {relalive to CW ley-
ol)

Frefuaady Ranga (GH2)

Pulse Width 0.01 10 B4 04 <23 2.3 to 26.5¢
100 to< 200 ny - +3/-0.3 dB +1.5/~0.3 dB
200 to< 500 ns - +15/-0.3 dB 4.3 dB
2500 ns w 348 40348
1 <2 oS (typically) +3/—0.3 dB — —
210 <8 5 ftypically) | +1.5%-0.3 40 - -
>0 ub {ypically) 0.3 d8 — —

*20.0 GHz bor HP 53414 opt. 005

Settling TIme: Setiling time sietes the typcal amount of ime nealed
for the internally leveled BF pulse amplitude to be within 10% of jis final
vahue afler a change in Lhe pulse amplitude has been initiated. In the HP
83404 /41 A, for pulse widths < 10 ug, gettling fime s the greater of 70 us
or the time to generate 7 poises. For pulse widths > 10 g5, settling time is
70 ps divided by the duty cycle. Settling time cen be rednced by pressing
SHWFT AM, which effectively increases the ALC bandwidih. BHEFT AM
also has the effect of causing some degradalion in the pulse envelape as
well a3 raising the minimum pulse repetition frequency from 100 Hzto
kHz.
Ovarshoot, Ringing {¥__/V.): <15% (ypically.
Pulse Width Comprass T Tk £3 n21ypically.
Delay Time {T_): 50 ns Lypicaily.
Video Fesdthrough (V. /¥, }):

<100%, 0.01 to <04 GHz

5%, 0.4 to < 2.3 GHz (for output power levele<+8 dBm)

<0.2%, 2.3 10 26.5 GHz {20.0 GHz for HP 8341 A opt, (06}
Sldebands caused by a pulse input when PULSE i OFF: typically
< =50 dBc with 2 30 kHz sqnarewave input from .01 to 7.0 GHz.
Pulse input: TTL compatible. (Open circoit 38 TTL high level and
keeps RF on). Damage level +12V, —20¥.

Pulse Definitions:

RF

PLLEE GUT

INPUT

PULSE
Tre ‘RF Pulse Langth Tg -RF Puls Rha Time
Ty -Input Fulss Langth Tg -AF Fulse Fall Tiow
To Doloy Tima ¥ogr-Owershoat avd Ringing

n -RF Pulm Amplitsda Vi Vidan Faatthrough

Amplitude Modulation
Specifications below apply when the HP 83404 /41 A are internally fev-
eled, for waveforms whase envelape peak is at least 1 dB below maxi-
mum specified power.
AM Depth: 0-%0%. Actual available depth will be greater then this in
many cases and is determined by the difference of the maximum leveled
power available at frequency of interest and —30 dBm.
AM Eansitivity: (at 2 1 kHz rate and 30% depth) 100%/V=5%. AM
depth is linearly controlled by varying inpul level beiween 0 and +1V
peak. Nomital input impedance is SO0,
A}imarﬁdwm (30% Depth, PULSE off): de coupled, 3 4B point
> Z.
AM Frequency Response (Flatness) Relalive to a 1 kHz Rate at
30% dwpth {PULSE off): +0.20 4R, dc to 10 kHz.
Déstortion: typical valnes are giver in Figure 3 below.
hlo!dll-;'llll M in Peak Radians (Rates <10 kHz, 30% Depth): <0.4
typically
incidental FM: Incidental ¢M x Modulation Frequency.,
AM Input Impedance: nominally 600 ohms.
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Figure 3. Typical HF 83404 AM dstortion tor various maduls-
tlon rates and depths.

Ordering Informalion Prica
HP 83404 Synthesized Sweeper 569 100
Optlon 001 Frant Pancl RF E!tput Without Atennator  |gs $2.000
Option 004 Rear Panel RF Output With Attenvator add 5200
Optlon 005 Rear Panel RF Ontput Without Atlenualor  less 1,200
QOption 008 Delete Pulze Modulaton less $4.000
Qption 00T Relaxed Phase Moise Specificalions Tess $3,500
Option $10 Extra Operating and Scrvice Manual add 5400
HP 8M1A Synihesized Sweeper $£44 000
Optlon D01 Front Pane! RF Output With Attennator add $2.008
Qption 002 +13 dBm Output Power, 2.1 to 18.6 GHz ndd $4,000
Option 004 Rear Panel RF Outpyt With Attenuaior add $2,200
Optlon 005 Rcar Panel RF Ootput Witheut Attenuator add 5200
Option 008 Pulsc Modulation add $4,000
Optlon 007 Improved Phase Noise Specifications add $3,500
Dption 910 Extra Operating and Service Manual add 5400
Comman Options

Qption 808 Rack Mount Slide Kit add 3110
Option 850 HP 84108,/ C Interface Cable add 3100
Option 808 Rack Flange Kit add 5313
Option 812 Rack Plange KGt for Instruments With Front ;.44 $40
Handles

Qption 14 Delere Service Manual less $350
DR 346-60134 Support Kit add $650
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