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Before Starting To Use The Unit

?When you usethe unit, please observe the following noteslisted on therear of the body.

/A WARNING

NO OPERATOR SERVICEABLE PARTS INSIDE .
REFER SERVICING TO QUALIFIED PERSONNEL |
PRIOR TO USE, BE FAMILIAR WITH SAFETY
INSTRUCTIONS IN THE MANUAL .

A CAUTION

FOR CONTINUED FIRE PROTECT, REPLACE ONLY
WITH SPECIFIED TYPE'S AND RATED FUSE .

?For you to useit safdy

1)

2)

3

4)

5)

6)

When abnorma sounds, bnorma smell and smoke are emitting from the unit, remove the battery and AC
adapter and stop the use,

Never use with hands that are wet, because doing so may cause damage to the unit and/or cause dectric
shock to the user.

Never use under the thunder clouds, because doing so may cause damage to the unit and/or cause dectric
shock to the user.

Never use an AC adapter other than the one specified, because doing so may cause damage to the unit. For
datic eectricity protection, ground the unit by connecting the three cores if possible. Not grounding the unit
can damage it and the object measured.

Never use a battery other than the one specified, because doing SO may cause damage to the unit.

When removing or ingtaling the battery, be sureto do it after you turn off the unit and disconnect the
AC adapter.

When replacing the fuse, disconnect the AC adapter, open the battery cover on the back and remove
battery, and then take sufficient care to perform the replacement.  Use a5A/250V fuse (dow-blow type).
Never use afuse not specified becauise doing so may cause damage to the unit.



?Guarantee of quality

Guar antee period
Guarantees that the unit will be repaired for any falure free of charge if the failure occurs because of our

responsibility within one year after origind owners date of purchase. However, the above guarantee does not
gpply to such afalurethat:
1) iscaused by afire, naturd disagters, etc.
2) iscaused by ingppropriate handling of the unit, such as dropping it while moving it after purchasing.
3) iscaused by handling counter to the ingtructions or precautions listed in the operating manual.
4) is caused by modifying the unit or by being considered to be your responshility because of
inappropriate use.
We will not be responsible for direct or indirect damage caused by use of this product or by afailure of this
product.

Warm-up time
When turning on the unit, alow it to warm-up for at least 10 minutes, because the temperature insde

islow.

Precautionsfor storage
1) Strictly observe the storage conditions specified for this unit, such as avoiding direct sunlight and dust.

2) Storethisunit in aplace where-20? ~ 60? , lessthan 60?7 /70%RH, variationsin temperature and

humidity are smdll.

After service
If you have any question about the contents of this product or how to operateit, please contact us at:

B&K Precison Corporation

22820 Savi Ranch Parkway — Yorba Linda, CA 92887

TEL. 714-921-9095 FAX. 714-921-6422

URL: http: /Avww.bkprecision.com E-mail: sdes@bkprecision.com
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25.3 The display accuracy of the center frequency
25.4 The display accuracy of the frequency span
25.5 Linearity of the amplitude axis

1 . Outlines

Product outlines
2650 is an authentic spectrum analyzer providing performance and functions that are comparable to those of
large-size bench type equipment, in acompact, lightweight and inexpensive model.

Compact and lightweight, 3.7Ib. (1.7 kg)
The externa dimensions are as small as (WxHxD) 6.4x2.8x10.2" (162x70x260 mm), and the weight is only
3.71b. (1.7 kg) including the battery. It is very convenient for outdoor use and while on businesstrips.

M easuring frequency bandwidth 100kHz to 3.3GHz
This bandwidth covers those of W-CDMA, CDMA, PDC, PHS, GSM, 2.4GHz band wirdless LAN,
Bluetooth, etc.

Operation with battery for 100 minutes
When battery BP 2650 is fully charged, 2650 works for a@out 100 minutes (with the back light turned off). It
isextremely convenient for outdoor use and for usein the survey of wireless LAN ingtallation environment.

Performancethat iscomparableto that of lar ge-size bench type equipment

2650 guarantees a highly stable frequency axis by PLL synthesizer system. The center frequency setup
resolution is 100kHz. Furthermore, the mean noise leve is-110dBm or less. Thus, a broad dynamic rangeis
secured and the reference level canbe satin 1 dB steps.

Abundant functions
?Measuring functions - - Channel power measurement, Adjacent channd |eakage power
measurement, Occupied frequency bandwidth measurement, Electric fied
strength measurement, Magnetic field strength measurement.
? Electric field strength measurement:  Optimum for measurement of cellular phone and
wireless LAN working environmen.
? Magnetic field strength measurement:  Optimum for EMI design of printed circuit boards
and for evaluation of signa qudity.
?Cdculation functions - - MAX HOLD, MIN HOLD, AVERAGE, OVER WRITE
?Marker: pesk search
? Save/load

Autotuning

The center frequency is set a the spectrum of the maximum leve in the 3.3GHz band, and in addition,
optimum reference leve, resolution bandwidth, video bandwidth and sweep time are set when the AUTO
TUNE key is pressed. Thisfunction isvery convenient for measurement of an unknown signdl.



7) Autorangemotion
The resolution bandwidth, video bandwidth and sweep time are set automatically based on the set frequency
gpan. It is dso possible to sat auto range motion only one out of resolution bandwidth, video bandwidth and
sweep time. 1-

8) Hard copy of theimage
Connect aprinter PT 2650 (optiona) and pressthe [PRINT] key on 2650. Theimage onthe screenis
printed asit is.

9) High resolution display on the PC screen
Thetraceisdisplayed at high resolution, 1,001 pointsin the horizonta axis, on the PC screen when “PC
Software AK 2650” (optional) is used.

.2

?

?

Standard accessories

AC adaptor BC 2650

Soft carrying case

Accessory  pouch

Fuse(It has been inddled in the indde)
Operating manual

® Ni-MH Battery BP2650 (Refer to “6.4  Indalingthebattery” for  details)

. 3 Optional accessories

Dipole antenna AN 301, AN302, AN303, AN3M4

(Refer to “194 Electric fidd drength measurement” for details)
Magnetic fidd probe PR26M with a dedicated double shidded coaxid cable

(Refer to “195 Magndic fidd drength measurement” for details)
PC software AK 2650 (Refer to “24. PC Software’ for details)
Printer with AC adaptor. 4pcs of AA bateries, a roll  paper

(Refer to “21. Printing” for deails)

Roll paper for optiond printer PX 2650 (with 10rolls)
SMA coaxid cable CC301(50cm), CC302(1m), CC303(1.5m)
?  ThebandwidthisDC to 10GHz (VSWR< 1.5)
?  Peformances change by bending and deteriorate by repeating the insertion and extraction.



2 . Specifications

2. 1 Performances

| Frequency section
Frequency range
Center frequency

Setting resolution

Accuracy

RBW frequency error

Frequency span
Setting range
Accuracy

Display resolution

Display dot number

Resolution bandwidth
Setting range
Accuracy
Sdectivity

Video bandwidth

SSB phasenoise

Spuriousresponse

Harmonics

i Amplitude section
Referenceleve
Setting range
Accuracy

50kHz to 3.3GHz

100kHz

Allows Rotary encoder, numeric key and function key

within +(30+100T)kHz+1dot T: Sweep time(s)
(frequency span: 200kHz to 10MHz, RBW: 30kHz, 23+5? )

within +(100+700T)kHz+1dot T: Sweep time(s)
(frequency span: 20MHz to 3.3GHz, RBW: 100kHz, 23+5? )

within +6% of RBW (RBW: 3kHz, 30kHz)

within +30% of RBW (RBW: 100kHz to 3MHz)

OHz(zero span), 200kHz to 2GHz(1-2-5gtep) and 3.3GHz(full span)
within +3%+20TkHz+1dot (frequency span: 200kHz to 10MHz, 2357 )
within +3%+200TkHz+1dot (frequency span: 20MHz to 3.3GHz,2315? )
T: Sweeptime(s)

Frequency span/250
Frequency spar/1000 (only the measurement by RS-232C communication)
251dots, 1001dats (only the measurement by RS-232C communication)

(The unit displays datain 251 horizonta dots, but it interndly capturesthetrace

in 1001 dots)

3dB bandwidth
3kHz to 3MIHz(1-3step) and AUTO
within +20%
1:12 (typical, 3dB : 60dB)
100Hz to 300kHz(1-3step), OFF and AUTO
-90dBc/Hz (typical, 100kHz offset, RBW: 3kHz, VBW: 100Hz, Sweep time: 0.39)
lessthan -60dBc
lessthan -40dBc (50kHz to 100MHz)
lessthan -45dBc (100MH z to 3.3GH2z)

+10t0 -40dBm(1dB step)
within +0.8dB+1dot

-3-



Unit

Averagenoiseleve

Frequency
Characterigtic

I nput impedance
Input VSWR
Input attenuator
Operating range
Switching error
RBW switching error
Display resolution
Display dot number
Display scale
Scale
Accuracy

Input damage level
Input connector
| Sweep section
Sweep time
Setting range

Accuracy

Trigger mode
Detection mode

i Functions

(center frequency: 100MHz,RBW: 3MHz, VBW: OFF, ATT: 0dB, 23+5? )

dBm, dBV, dBmV, dBuV, dBuVv/m, dBuA/m
(dBuVv/m and dBpA/m isused the measuring function)

-110dBm (typica, center frequency: 100MHz, RBW: 3kHz, VBW: 100HZ)
within +2.0dB+1dot (50kHz to 100MHz)

within +1.0dB+1dot (100MH z to 3.3GHZz)

500

lessthan 2.0

0to25dB (1dB  sep), coupled with referencelevel
within +0.6dB

within +0.6dB

0.4dB(10dB/div), 0.080B(2dB/div)

200dots

10dB/div, 2dB/div

within +0.2dB/2dB+1dot

within +0.8dB/10dB+1dot

within +1.6dB/70dB=1dot
+20dBm(CW average power), 25VDC
SMAQ)

10msto 30s (1-3tep, frequency span: 0to 2GHz) and AUTO
30msto 30s (1-3gtep, frequency span: full span) and AUTO
within +0.1%+1dot (frequency span: 0to 2GHz2)
within +1.5%+1dot (frequency span: full span)
AUTO(frequency span: zero span)
Positive peak, Negative pesk, Sample

(When sveep timeis 10ms or 30ms, only Sample can be =)

Marker

Peak search

NORM:  digplaysfrequency(7digits max) and leve (4digits max) at marker point.

DELTA: digplaysdifferentia frequency and level between 2 markers.
NORM:  searchesapesk point within 10div. Available NEXT pesk(10max).

4-



ZONE: ssarchesapesk point within azone designated by center and width.
Marker movesto apesk point each sweep.

Calculation NORM, MAX HOLD, MIN HOLD, AVERAGE, OVERWRITE
MAX/MIN HOLD: 2 to 1024 times, AVERAGE: 2to 256
Measuring Channd power, Adjacent channd leakage power, Occupied frequency bandwidth,
Electric fidld srength(needs optiona antenna), Magnetic field strength(needs
optiona magnetic field probe) measurement
AUTO tuning When pushing AUTO TUNE key, the maximum level spectrum within 3.3GHz
bandwidth is adjusted to center, and reference level, RBW, VBW and sweep time are
adjusted to optimum vaues.
Save/l oad
Save Saves 100 traces and 100 setups
Load Loads 1 traceand 1 setup
I General
Communication
Interface RS-232C
Baud rate 2400 to 38400bps
Hard copy Allowsdirect hard copy with an optiond printer.
Display
Display LCD
Backlight CFL becklight
Resolution 320(H)x*240(V)dots
Power source
Battery Ni-MH battery
External DC source Pinjack, DC5V/4A

| Other

Operating temperature
Operating humidity

Storagetemperature
Dimensons
Weight

0t040? (Guaranteed at 23+10? , without soft carrying case)
lessthan 40?7 /80%RH

(Guaranteed at lessthan 33? /70%RH, without soft carrying case)
-20t0607? , lessthan 607 /70%RH
162(W)x70(H)x260(D)mm (exclude projections and sand)
approx.1.7kg (include battery), approx.1.5kg (without battery)
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2)

3)

4)

5)

6)

7)

8)

10)

11)

1) LCDstreen

Thisisalargeliquid crystd display with 320 (H) x 240 (V) dots. It smultaneoudy displaystraces (10 div x
8 div), various setting values, measured values, €tc.

| nput connector
SMA (J) connector.

I nput connector for DC power source
Connects AC adaptor BC 2650.

RS-232C connector
Connects PC and printer, by usng RS-232C cable.

Function keys (F1to F6)
Functions change according to operation. Have functions corresponding to the on-screen displays.

Center frequency key
Usethis key to set the center frequency. It can set between 0 to 3.3GHz (100kHz step).

Frequency span key
Use this key to st the frequency span. It can set between 200kHz to 2GHz, ZERO SPAN and FULL SPAN
(3.3GH2).

Referenceleve key
Set the reference leve. It can set between +10dBm to -40dBm (1dB step).

Poenlhiitinn handwidth lrag

Video bandwidth key
Usethiskey to set the video bandwidth. It can set between 100Hz to 300kHz and OFF.

AUTO tuning key
Tunes to the maximum level spectrum within 3.3GHz bandwidth. This does not operate normally when the

sgnd leve is -40 dBm or lower and the input frequency is 50 MHz or lower and the frequency span is
ZERO SPAN and FULL SPAN.



12) Measuringfunction key
Available for Channel power, Adjacent channel |eakage power, Occupied frequency bandwidth, Electric field

strength and Magnetic field strength measurement.

1 3) Calculation function key
Avallable for Max hold, Min hold, Average and Over write.

14) Display scalekey
Usethiskey to select the display scale of amplitude axis from 2dB/div or 10dB/div.

15) Sweepkey
Usethiskey to set the sweep time between 10msto 30s or set the detection mode.

16) Hold/Runkey
Stops or restarts the measurement.

17) Marker- Peak search key
Usethiskey to set and move a marker.

18) SavelLoad key
Saves 100traces and 100setups, and loads 1trace and 1setup.

19) Printkey
When pressing this key, theimageis printed with a printer (PT 2650 optiond) asitis.

20) RS-323C key
Sets baud rate and transfers a current or saved trace.

2 1) Display control key
Sets contrast, backlight ON/OFF, brightness of backlight, invert display and buzzer ON/OFF.

2 2) Rotary encoder
Use this to make various settings

2 3) Power switch
Use thisto turn the power ON or OFF,



4 . Description Of Screen

Frequency axis setting vaues display

Center frequency, Frequency span,
Resolution bandwidth, Video bandwidth

Amplitude axis setting values display
Referenceleve, Input attenugtor, Tracedisplay
Display scde 110di v x8di
Sweep axis stting ED : : . .
vauesdisplay . ALY
Swegptime,
Detection mode \ SURNCRRNR SN SO
Cdlculation function display \ SLEEF NN ST SO
Measuring function display
TN : : L : : : : :
— — /_>[ TRk 15d[a 7i009.508068M -19.44d
Operating information display “HERCE | FEAE SEARCH T LoHU
OFEM | DECTAl HOEM | FEAE | HE=F | HEwsu

N J

Digplay for function keys

L oaded trace information display

? Thisisaso used asasetting vaues display
Messured vaues display

when the measuring function is used.




5 . Function Key Menu

Ligt of the Function key menus

Thetypes of function keys are shown in the table below. For description of each function, see the detailed
pages. For the flow of change in the function key display, refer to “5.2 Menu treg”.

Function key

Key flow Detaled Function key menus Key flow De;a”e
bage page
Adj Ch OF | MEAS?2(FB)?2(F2)| 33 N) | NORM CALC?F1 26
s
?2F2
Adj Ch Pw | MEAS?(F6) ?F2 33 NUM FREQ?F5 18
Adj Ch WI [MEAS?( F6)2(F2)| 33 0) |ocec BW MEAS?( F6) ?F3 34
DTH ?2F3
ANT MEAS?(F6)?2( F5)| 36 OVRWR CALC?F5 27
?2F1
AVER CALC?F4 27 P |pPAarRAM SAVE/L OAD?F2 29
B. L DSPL ?F2 41 PEAK SEARCH |MKR?(F3) ?F4 28
CNTR
BACK SPAC |FREQ?F57F6 18 PEAK SEARCH [|MKR?(F3) ?F5 28
E NEXT
BAND CNTR |MEAS?(F6)2(F1)| 32 PEAK SEARCH [MKR?(F3) ?F3 28
?2 (F1)?F2 NORM
PEAK SEARCH |MKR?(F3) ?F4 28
PEAK




BAND WI DT |MEAS?(F6)?2(F1)| 32 PEAK SEARCH |MKR?(F3) ?F5 28
H ? WI DTH
(F1) ?F3 PEAK SEARCH [MKR?(F3) ?F3 28
ZONE
BAUD RS232C?F2 43 PRE SET SAVE/L OAD?F6 30
BLCTR DSPL ?F3 41 PROBE MEAS?(F6)?(F5)| 40
?2F1
BUZZR DSPL ?F5 41 R) |rRATI O MEAS?(F6)?(F3)| 34
?2F2
CENTER FR |FREQ?F1 18 RBW ALL RBW?F 3 23
EQ ?
CENTER FR |FREQ?F2 18 RBW AUTO RBW?F 2 23
EQ 2
ch Power MEAS?( F6) ?F1 32 RBW MANU RBW?F 1 23
CLEAR FREQ?F5?F5 18 REFERENCE CN [MEAS?(F6)?2(F2)| 33
TR 2F 4
CONV MKR ?F 6 28 REFERENCE WI [MEAS?(F6)2(F2)| 33
DTH ?F5
CTRS DSPL?F1 41 S) | SCALE 10d8B SCALE?F1 22
DET SWEEP?F4 25 SCALE 2dB SCALE?F2 22
E/F ANT MEAS?(F6)?( F3)| 35 SET MKR FREQ?F6 19
?2F 4
EncsST FREQ?F4 18 SWEEP ALL SWEEP?F3 25
EXEC RS232C?F3 43 SWEEP AUTO SWEEP?F2 25
EXECUTE D |SAVEL OAD?F5 30 SWEEP MANU SWEEP?F1 24
EL
EXECUTE L |SAVE/L OAD?F4 29 Ty | TRACE SAVE/L OAD?F1 29

OAD




5. 2 Menutree

The displayed items on the bottom of the screen correspond to the function keys under them, as shown in the

figure below:

“Displayed items on the bottom of the screen”

EXECUTE S |SAVE/L OAD?F3 29 RS232C?F1 43
AVE
I NVT DSPL ?F4 41 U) luni T dBm REFER?F1 20
KeysST FREQ?F3 18 UNI'T dBmv REFER?F3 20
M)

M/F PROBE MEAS?( F6) ?F5 39 UNIT dBV REFER?F4 20
MAXHD CALC?F2 26 UNIT dBWw REFER?F2 20
MEAS OFF MEAS?( F1~5) ?F 31 v) |vew ALL VBW?F 3 24

6
MI NHD CALC?F3 27 VBW AUTO VBW?F 2 24
MKR DELTA [ MKR?F2 28 VBW MANU VBW?F 1 23
MKR NORM MKR?F 1 28
MODE MEAS?(F6) ?2(F1 | 322

~3) ?F1 337

34

Ch

Adj

E/F

M/ F

Power Ch Pw

BW

ANT

PROBE




?

Refer to“ 7. Center Frenuency” to details

CENTER FREQ Key ST EncST SET
? ? 100M 0.1M NUM MKR
@[: Satheoe“ne*freauencv]
BACK
CLEAR SPACE
? Reeto"9. Referencelevd” to ddtails
UNI T
dBm d B pv dB mV dBV

@ [ : thherdprmle/d]

?

Refer to“ 11. Resolution Bandwidth” to details




RBW

MANU AUTO ALL

—)
@ : SattheRBW
? Rderto“12. Video Bandwidth’ to details
—
VBW
MANU AUTO ALL
h—

@ 1 S the VBW

(1/2) 2 Reeto“19. Measurina Function” to details

Ch Adj Occ

E/F

M/ F

Power Ch Pw BW

ANT

PROBE




MODE BAND MEAS
BAND CNTR WI DTH OFF
= (D) e
MODE Adj Ch Pw REFERENCE MEAS
TOTAL OFS WI DTH CNTR WI DTH OFF
IO
MODE RATI O MEAS
N % 99. 5% OFF
ANT MEAS
M301 OFF




(22

Ch Adj Occ E/ F M/ F
Power Ch Pw BW ANT PROBE
Inni it the nrohe ID (firg fime anh\
PROBE MEAS
CP-2S OFF

? Referto*16. Cdculaion Function” to details

NORM MAXHD MI NHD AVER

OVRWR

* * * % 256

O Lo

? Referto“16. Disnlav Scae€’ to ddtails




SCALE

10dB

2dB

Q] E—

2 Refertn“13. Sween Axis

Detection Mode” to details

SWEEP DET
MANU AUTO ALL PosPK
@ [t S}:Hhe,q/vpmtinm]
? Refato“17. Maker: Pesk Search” to detalls
MKR PEAK SEARCH CONV
DELTA NORM PEAK NEXT dB m?wW

NORM

@ [ © Movethe marker nosition (NORM mnde\] [ F3: Cha“nimthemkernnde]




MKR PEAK SEARCH CONV
p—)
NORM DELTA ZONE CNTR WI DTH dB m?W
—)
@ [ : Sdﬂemnem\m'frmum(ZONErmie\]
? Referto“18. Savell oad’ to details
—)
TRACE PARAM EXECUTE PRE
00 00 SAVE LOAD DEL SET
h—)
@ [ : S‘cheaidrecstnstnrefhetrm]
? Referto“22. DataOutout” to details
e
TRACE BAUD
CURR 38400 EXEC
—)

@ [ © Satthetraceto trm':h:r]




? Referto“20. Screen Control” to details

CTRS

BLCTR

I NVT

BUZZR

140

ON

200

OFF

ON

([ comnee




6 . Preparing For Operation

6. 1 Sand
Utilize the stand on the back to use the screen in an easier-to-see angle on the desk.

6 . 2 Connection to power supply
The BC 2650 AC adapter is both for the use with AC power supply and for charging the BP 2650 built-in
battery. Connect the adapter asin the figure below and connect the AC plug to the power line (100-240 VAC,
50/60 Hz). For detic dectricity protection, ground the unit by connecting the three cores if possible. Not
grounding the unit can damage it and the object measured. Do not use an AC adapter other than the BC 2650
supplied with the unit. Using an AC adapter other than the BC 2650 may cause damage to the unit.

Battery full chargetime :  gpprox.8hours

T Battery operatetime :  gpprox.100minutes(back light OFF)
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6 . 3 Replacingthefuse
5A/250V fuse (dow-blow type) is used for the battery power supply. When replacing it, turn the power off

firgt, disconnect the AC adapter, remove the battery cover and on the back as shown in the figure
below, remove the battery, and then take sufficient care to perform the replacement.

Be sure to use the fuse supplied with the unit, or specified one.

6 . 4 Ingallingthebattery
When ingaling the bettery, turn the power off first, disconnect the AC adapter, open the battery cover on the

back of the unit after removing the two screws as shown in the figure below, and then take sufficient care to

perform the ingtallation. Be sure to use the specified battery, BP 2650.

Battery cover
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6 . 5 Soft carrying case
When carrying the unit or using it outdoors, the soft carrying caseis convenient. You can aso carry the

AC adapter and printer with it, putting them in the accessory pouch.

? Avoid using the unit in the soft carrying case in places where temperature is high because, with
the soft carrying case, the temperature insde becomes higher than the ambient temperature.



[/ . Center Frequency <FREQO>

Press to switch over to the function screen shown below:
CENTER FRE Key EncS SET
Q ST T
100 0. 1M NUM MK R
? ?

Center frequency can be set between 0 to 3.3GHz.

7. 1 Setingwith thestep keys (? F1? ,? F2?)

1. Eachtime is pressed, the center frequency decreasesin the set step Size.

|

2 . Eachtime is pressed, the center frequency increasesin the set Sep size.

3. Sdtingthestep size:

Eachtime ispressed, it is set in the following order:

|—> 0. $MHz -t MHz — 1OMHZ—| 100MHz

7.2 Sﬁtir@ththeencoder

1. When isturned, the center frequency changesin the set step Sze.

2 . Sdtingthestep sze:

Eacl ispressed, it isset in the following order:

|—' 0 =—#MHz - 1MHz = 10M'H'|Z 100MHz




7.

3  Satingwith thenumeric keys

. Press to enter into the numeric key input mode.

? 2 F5? functionsasthe < CLEAR> key. ? F6? functionsasthe < BACK SPACE> key.
? Inthismode, settingwith ? F1? , ? F2? or the encoder isnot accepted.
. The center frequency can be directly input according to the “Numeric Key Mapping Diagram”.
. Thevaueisentered by pressng aunit key, ? MHz (RS232C)? or ? GHz (DSPL)? .
?  Any figures below the resolution (100 kHz) will be discarded.
Changing the setting:
. Deeesthe entire vaue and alows you to input one from the beginning.

: Deeesthelast input figure.

. Cancdling the numeric key mode:
FREO . Enables setting with sep keys(? F1? ,? F2?) or the encoder again.

“Numeric Key Mapping Diagram”

7.

[RBW] [VBW] { ] [MEA] [CAL]
1 2 3 4 5
o) =7 l=J =
6 7 8 9 0
[ PRI ] [ ] DSP
_ M H G H
4 AccordingtotheMarker postion
1. When is pressed, the center frequency is set according to the frequency of current

marker position.
?  Any figures below the resolution (100 kHz) will be discarded.
?  Thisdoes not operate when the marker is not displayed. (and the function display disappears.)



8 . Freguency Span <SPAN>

Press — ®$ to set the frequency span.
?  Thefrequency span can be set only with the encoder. Function keys are not available.
1. When@ isturned, the frequency span changesin the specified step.
Z E R O 2 0«6k =500k e Je=ivt - 2M ‘—l 5
I—M 10M
2 0 Me=—> 5 0 4vi=> 00 M = 5 0 €=M -1 G 2G

FULL(3.30G)

9 . ReferencelL evd <REFER>

Press to switch over to the function screen shown below:
UNI T
dBm dB v dBm dBV
\Y

9. 1 SetingtheReferenceleve

1. Whe@ isturned, the reference level changes.
(Refer to “9.3 Reference level setting range for each unit” for details.)



9. 2

1. Press
Press
Press

Press

9. 3

Switching units of amplitude axis (dBuV/m and dBUA/m are optional . Refer to “ 19.4 Electric

field strength measurement” and “19.5 Magnetic field strength measurement” for details.)

L

to switching unitsto dBm.

to switching unitsto dBuV

to switching unitsto dBmV

to switching unitsto dBV

Referencelevel setting rangefor each unit

UNIT dBm dB v d BmV dBV
MAXIMUM 10 117 57 -3
MINIMUM -40 67 7 -53

“Unit that is able to use it with the measuring function”

Cdculation

UNIT dBpuVv/m dB pA /m
(Electric filed strength measurement) (Magnetic field strength measurement)
AN 30 |AN30 [AN30O0 [AN3O0
Setting PR 26M
1 2 3 4
MAXIMUM | 146 150 153 154 159 to 178
MINIMUM 96 100 103 104 109 to 128

expression (conversion formulato and from dBm)

?  X[dBm]=107+X[dBuV]

?  Y[dBm]=68.8/?xv(Y/Gar)[dBuV/m|

2 Z[dBm]|=180+Z+A[dBpA/M]

? B[dBm|=47+B[dBmV]
?: Wavelength[m]

? C[dBm]=-13+C[dBV]

Gar: Antennaabsolute gain

A: probe calibration coefficient ? changes by frequency

9. 4 Rdation between thereferencelevd and ATT: AMP (in dBm indication)




The programmable attenuator (ATT) and the reference amplifier (AMP) insde 2650 are autometicaly

set according to the setting value of the referencelevel (REFER). (ATT cannot be set independently.)

REF AT AM REF]|AT AM REFI|AT AM REFI|AT AM
ER T P ER(d|T P ER(d |T P ER T P
(dBf(d|(d]IBm) |(d]|( d]|Bm) (d|lCdllCdB]|(d]|(d
m) B) |B) B) |B) B) |B) m) B) |B)
10 25 0 -3 12 0 -16 22 28 -29 9 28
9 24 0 -4 11 0 -17 21 28 -30 8 28
8 23 0 -5 10 0 -18 20 28 -31 7 28
7 22 0 -6 9 0 -19 19 28 -32 6 28
6 21 0 -7 8 0 -20 18 28 -33 5 28
5 20 0 -8 7 0 -21 17 28 - 34 4 28
4 19 0 -9 6 0 - 22 16 28 - 35 3 28
3 18 0 -10 5 0 -23 15 28 -36 7 28
2 17 0 -11 4 0 - 24 14 28 - 37 6 28
1 16 0 -12 3 0 - 25 13 28 -38 5 28
0 15 0 -13 2 0 - 26 12 28 -39 4 28
-1 14 0 -14 1 0 - 27 11 28 -40 3 28
-2 13 0 -15 0 0 - 28 10 28
1 0. Display Scale<SCALE>




Press to switch over to the function screen shown below:
SCALE
10d 2dB
B
10. 1 &1 : “43 thekeys (? F1? ,? F2?)
1. Press to sat the 10dB/div display scae.
2 . Presy to et the 2dB/div display scale.

10. 2 Setingwith theencoder

1. Tur@ to switch between the 10dB/div and 2dB/div display scae.

10d Be— 2dB

11 . Rexolution Bandwidth <RBW>

Press to switch over to the function screen shown below:
RBW
MA N AUT ALL
U 0




11. 1 MANUAL mode @ @

1. f1 or turnthe to enter MANUAL mode. Use to sat the RBW.

3kHz+e— 1«6%k Hz > 30Kk {42 16®kHz - 300kHz

1 MHz 3 MHz

11. 2 AUTOmode

1. When IS pressed, optimum RBW is set according to the settings of SPAN and SWEEPR,

? WhentheAUTO modeis s, it can be confirmed by the asterisk (* ) that is digplayed on the
right end of the RBW setting value display area on the screen.

11. 3 ALLAUTO mode

1. IS pressed, optimum RBW, VBW and SWEEP are set according to

the setting of SPAN.

? WhentheALL AUTO modeis s, it can be confirmed by the asterisk (* ) that isdisplayed on
the right end of the RBW, VBW and SWEEP setting value display area on the screen.

?  Sdectivity(-60dBc width) becomes bigger than actua values by SSB phase noise when 3kHz

and 10kHz.
1 2 . Video Bandwidth <VBW>
Press to switch over to the function screen shown below:
VBW
MAN AUT ALL
U 0




12. 1 MANUAL mode <;> (;D

1. Pr or turnthe to enter MANUAL mode. Use to set the VBW.

100 H*»> 38BHz > 1Kk H#—> 3 ¥z ~+pP k Hz 3
'O kHz

0k Hz <+ 300 k*+2 OFF

12. 2 AUTOmode

1. When ispressed, VBW is sat according to the settings of SPAN and SWEEPR

? Whenthe AUTO modeis s, it can be confirmed by the asterisk (* ) that isdisplayed on
the right end of the VBW setting value display area on the screen.

12. 3 ALLAUTOmode

1. When ispressed, RBW, VBW and SWEEP are set according to the setting of SPAN.

? WhentheALL AUTO modeis s, it can be confirmed by the asterisk (* ) that isdisplayed on
the right end of the RBW, VBW and SWEEP setting vaue diplay area on the screen.

1 3. Sweep Axis Detection Mode <SWEEP>

Press to switch over to the function screen shown below:
SWEEP DET
MA N AUT ALL Pos
U 0 P K

?  Any sdected partsof MANU, AUTO and ALL becomeinverted display.




13.1 MAM*—yode @ @

1. Pres f1l or turnthe to enter MANUAL mode. Use to et the SWEEP
1 0 m s> ms — 0. ¥= - () 6= > 1 3 3s
10s 30s

?  Can't =&t 10msat the FULLSPAN.

13. 2 AUTOmode

1. When is pressed, SWEEP is st according to the settings of SPAN and RBW.

? Whenthe AUTO modeis s, it can be confirmed by the asterisk (* ) that is displayed on the
right end of the SWEEP setting vaue digplay area on the screen.

13. 3 ALLAUTOmode

1. }1 is pressed, RBW, VBW and SWEEP are st according to the setting
of SPAN.

? WhentheALL AUTO modeis s, it can be confirmed by the asterisk (* ) that isdisplayed on
the right end of the RBW, VBW and SWEEP setting vaue digplay area on the screen.

13. 4 Setingthe Detection mode

Pressing alows you to change the method to capture the trace.

|—> P o s P& SP L —|NegPK

?PosPK (Positive Peak) : Traces the maximum value of the sample points.

?SMPL (Sample) : Traces the momentary value of the sample points.

?NegPK( Negative Peak) : Traces the minimum value of the sample points.
?  When sweep timeis 10ms or 30ms, only SMPL isableto set up.



14 . AUTO Tuning<AUTO TUNE>

When is pressed, the peak spectrum of the input signal is searched and centered on

the screen, and optimum RBW, VBW and SWEEP are st according to the setting of SPAN.

?  Please 2t up frequency span before auto tuning.
? Thisoperates only with the key pad, with no function indication.
? Thisdoes not operate normaly when the sgnd level is-40 dBm or lower, the input

frequency is50 MHz or lower, or the frequency span is ZERO SPAN or FULL SPAN.

1 5. Hold/Run <HOL D/RUN>

0 switch to between sweep halt and continuous sweep.

Press
? Thisoperates only with the key press, with no function indication.

1 6 . Calculation Function <CALC>

Press to switch over to the function screen shown below:
NOR MA X MI N AVER OVRWR
M HD HD
* * * * 2 5 6
?  After sweeps sops, press to restart sweep.
? Press 7F1? to ? F5? to st the CALC mode.




16. 1 NORM mode

1. Pr@ . Cdculation is not performed in this mode. The number of sweepsisaways

unlimited.

? “NORMAL” isdisplayed in the CALC areaon the LCD screen.
(Refer to “4. Description Of Display” for details)

16. 2 MAXHOLD mode @

1. Preﬁ{ —_— Use to sat the number of sweeps.

2. Sweepsare paformed the sat number of times, the maximum vaue of each point of trace datais
displayed asatrace, and then sweep is hdted.

2 = L +«=3 - 16— -8 2 ‘—|64 128

I—' 2506 == 54 —t 024 * % (unlimited)

? “MAX --- (number of sweeps)” isdisplayed in the CALC areaon the LCD screen.
(Refer to “4. Description Of Display” for details)

16. 3 MINHOLD mode

1. Pr —_— @Use to set the number of sweeps.
2.  Sweepsare performed the set number of times, the minimum value of each point of trace datais
displayed as atrace, and then sweep ishdted.

2 D g - 8 16~ 32 ‘—|64 128

L 256+ 54 —t024 * * (unlimited)

?  “MIN --- (number of sweeps)” isdisplayed inthe CALC areaon the LCD screen.
(Refer to “4. Description Of Display” for details)

16. 4 AVERAGE mode

1. Pr&4 — @ Use to set the number of sweeps.
2.  Sweepsare performed the set number of times, average value of each point of trace datais

displayed asatrace, and then sweep ishdted.

2 o= -8 <+ > 32 = 6 4 128



256

?  “AVG --- (number of sweeps)” isdisplayed in the CALC areaon the LCD screen.
(Refer to “4. Description Of Display” for details)

16. 5 OVERWRITE mode

1. to enter into the OVER WRITE mode, where traces are written one

over another. The number of sweepsis unlimited.

? “OVERWR’ isdisplayed inthe CALC areaon the LCD screen.
(Refer to “4. Description Of Display” for details)

? Only thelast onetraceis saved.

17 . Marker- Peak Search <MKR>

Press to switch over to the function screen shown below:

?The digplay when aNORM marker is selected.

The marker is manualy moved & NORM mode. Peak search function, NEXT peak search function are
avalable.

MARKER PEAK SEARCH CON
\%
NOR DEL NOR PEA N E X dB m?>»

? The

display when aZONE marker is selected.
The marker moves to the biggest pesk position automatically at ZONE mode, inside specified zone.



MARKER PEAK SEARCH CON
\Y
NOR DEL Z ON CNT WI D dB m-~»

- J

17.

Moving the mar ker
Use l
o

-0

to move the marker.

to put DELTA REF a the current marker position.

17. 2 Setingthepeak search <PEAK SEARCH>

? NORM mode (Use

Use

Use

to sdlect NORM.)

to move the marker to the maximum pesk position.

to move the marker successively from higher to lower peak positions other than the

maximum peak. (The marker movesto 10 pesks)
? When you move the marker to the 10th pesk or moving the marker, the NEXT peak search

function stops and the function display disappears.

? ZONE mode (Use Bte sdect ZONE.)

Use

Use

—
—

to move the center position.

to change the width.

1 7. 3 Changingtheunit of marker point

Press

to change the unit of marker point.

When unit of reference level isdBm, the unit is changed from [dBm] to [W].

When unit of referencelevel isdBpV, the unit is changed from [dBuV] to [V].

When unit of reference level isdBmV, the unit is changed from [dBmV] to [V].

When unit of referencelevel isdBV, the unit is changed from [dBV] to [V].



Press

18.

When unit of referenceleve isdBuV/m, the unit is changed from [dBuV/m] to [V/m].

1 8. Save/l.oad <SAVE/LOAD>

to switch over to the function screen shown be ow:

TRACE PAR EXECUTE PRE
AM
00 00 SAV LOAD DEL SET

Setting thelocation to storethetrace

18.

1.

2.

Pressing alows you to set the number of location to Store the trace.
U@ to set the number of location.

00« = — (2 = (e —04 == .. 98
9

?  Thepart of TRACE becomeinverted display after it is selected.

Settir:falion to sorethe parameter
. Pressing alowsyou to set the number of location to store the parameter.

) Us@ to set the number of location.

00 +— - - ()2 > 0«3~ “B= - 98
9
?  Thepart of PARAM becomeinverted display after it is selected.




18. 3 Savingthedata

18.

18.

18.

5

6

?

?

?

?

. Pr@ to save the data at the set number.

This saves the trace when TRACE is sdected, or the setting parameters when PARAM is
sdlected.
When datais saved, it can be confirmed by the asterisk (* ) that is displayed on the right end
of the number.

It can be overwritten, too

L cading the data

: Preﬁi to read out the data at the set number.

Thisreads out the trace when TRACE is selected. The setting parameter of the loaded traceis
displayed in the loaded trace information display area.
(Refer to “ 4. Description Of Display” for details)

Thisreads out the setting parameters when PARAM is selected.

When you load atrace, the current trace disgppears, the HOLD date is set, and the loaded trace
isdisplayed. For the loaded trace, you can use the marker, but cannot use ameasuring function.
When you press the HOLD/RUN key, the loaded and the current traces are displayed
overlapping each other.
When datais saved, it can be confirmed by the asterisk (* ) that is displayed on

the right end of the number.

When you search the trace or setting parametersto be read out, repest

- @4—» -+ -, andload thetrace or setting parametersin turn.

Clearing theloaded trace

to clear the loaded trace that has been displayed.

Presetting (I nitialization)

to preset the setting parameters as the Initidization shown below:




“Initidization”

Setting Item Setting parameter
Center frequency 1GHz
Frequency span 20MHz
Referenceleve 10dBm
Sweegp time 0.3s
Detection mode Pogtive pesk mode
RBW 300kHz
VBW OFF
Display scae 10dB/div
1 9 . Measuring Function<kMEAS>
Press b switch over to the function screen shown below:
Ch Adj Occ E/F M/ F
Pow Ch BW ANT PRO
Sdect er Pw B E
nel r
Adjacent channel leakage power measurement
Occupied frequency bandwidth measurement
Electric field strength measurement
Accorrrgrrdinction: Magnetic field strength measurement (optional)

Ch Power

Adj Ch Pw

E/F ANT -

M/ F PROBE

the



? Onceyou select the measuring function, pressing

next timewill directly bring up the

function screen for the function you selected the last time. If you want to stop the measuring function,

or if you want to select another measuring function, press[F6] (MEAS OFF). This stops the measuring

function and switches to the above screen, which alows you to select the measuring function.

? Themeasuring function is stops, when push

while these 3 functions (Channd power

measurement, Adjacent channel |eakage power measurement, Occupied frequency bandwidth

measurement) are selected. Because these 3 functions and marker are not able to implement it

smultaneoudly. Smilarly, the function of the marker stops, when the functions of these 3 measurements

are selected while using the marker.

? Theunit displaysdatain 251 horizonta dots, but it interndly captures the trace and calculates the

measured value (Channd power measurement, Adjacent channel leskage power measurement and

Occupied frequency bandwidth measurement) in 1001 dots.

19. 1 Channd power measurement <Ch Power

Measures the sum of the power in the zone specified. Two modes, TOTAL and BAND, are available.

? TOTAL mode? Use (MODE) to sdlect TOTAL.?

Mesasure the sum of the power in the zone specified by the center frequency and frequency span (whole

range of the screen).

|FRE GICES [

1.8008066G 5B 5 &
SP 5'11 e
FE Z@6k
LWE OFF

1dEm ””;””;””;”.;””e””;.uéuuéuuénn
AT 1&dE S N A - -
SC 1adBal| o g N

| GELE B, d4dBm

FEAS
OFF

[Channel power [Messured value]
measurement mode]

? Itisshownon MEAS areaof LCD as“CPTOTAL”
? Themessured valueisdisplayed at the right lower corner

on the screen.



? BAND mode? Use (MODE) to select BAND.?

Measure the sum of the power in the zone specified by the zone center frequency and zone width.

[T = J J

1.00086G .
5F S e
RE I8k
UE OFF

? Itisshownon MEAS aeaof LCD as“CPBAND”.

1
Pt
i

DB Foeeibop ooyl
AT 16dE : :
sc 1eded|. .

? Themeasured value and setting parameter are

1
o g
!

displayed a the right lower corner on the screen.
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LR R
+ +|+ +
|

i V : : l = : |PDH—33?d it

IMDDE | BHNIBID::I.SSS. - NITWI'HE:: 1Use (CNTR) o st
the —_— @

[Channel power zone center frequency.

M ent mod [Measured value]
easLrement mod 2Use (WIDTH) to st the
[Setting parameter]

7onewidth.

19. 2 Adacent channed leakage power measurement <Adj Ch Pw

Measures the adjacent channel leakage power as the ratio of the power in the range specified by the offsat
frequency againg the reference frequency (reference carrier frequency) and the bandwidth, to the carrier wave
power. Two channels of adjacent waves on the upper and lower sides of the same offset frequency are measured.
In addition, you can select from three modes, TOTAL (total power method), REF BAND (in-band method) and
PEAK (reference level method), according to the classification of definitions of carrier wave.

? Mode sdlection and measurement? Use (MODE) to select amode: TOTAL, BAND or
PEAK.?
? Itiseach shownon MEAS areaof LCD as“ACPTOT”, “ACPBAND” or “ACPPK”.
? The measured vaue and setting parameter are displayed at the right lower corner on the screen.

1Use (Adj ChOFS) to st the

offset frequency of adjacent channdl.

? T “—=x from the center of the reference carrier wave.
2Use (Adj ChWIDTH) to set the
band bj acent channdl.

3Use (REFERENCE CNTR) to set

thA AarntAr frami imnm s AF vof ArcAAA AAvvi A
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[Adjacent channel [Measured valug] — @
L eskage power

Measurement mode] [%_1] ng pa’a‘naer]

? Definition of the reference carrier for each mode

T OT AL (total power method) B A N D (in-band method) P E A K (reference level method)

(] (1

i

This is based on the sum totd of the This is based on the sum totd of the Thisis based on the power of the pe-
power of whole range on the screen. power within the set bandwidth. Use ak on the screen. Center frequency of
Use [F4] to st center frequency of [F4] to set center frequency of the the reference carrier waveis set up to
the reference carrier wave. reference carrier wave. the peak inside the screen automati-
cdly.

19. 3 Occupied frequency bandwidth measurement <Occ BW>

Measures the bandwidth at the point of N [%] of totd power (N% POWER) or the bandwidth at the point X [dB]
down from the peak level (XdB DOWN). Two modes are available.

?  N% POWER mode? Use (MODE) to select N%.?

Measures the bandwidth at the point of N [%] of total power displayed on the screen.



= = . . i

dewdy| oL ? Itisshown on MEASareaof LCD as“OBW N%"

RE 3@@k o

) IR SR/ S A 2 The messured vaue is displayed a the right lower

T || B B e e AR aa R BB Jaerar YR Ha B EECC RS

BL teap| ik corner on the screen.
G [
e frbdl
YRR
e tRn
foildl _—
TN 1Use ( RATIO) tost
[C:1.685 Wel.32H

MODE MEHS

IERS IR ETER. X IEE the percentage to total power.
Occupied fr uen\ Messured vaue
[bmd\[/)v'tdheq > ) [ ] 2 Sattina ranne - 80 0 tn 99 9o
I [Setting parameter]
measurement mode]
? XdB DOWN mode? Use (MODE) to sdlect XdB.?

Measures the bandwidth at the point X [dB] down from the peek leve,

? Itisshownon MEAS areaof LCD as“OBW XdB”
? The measured vaue is displayed a the right lower

corner on the screen.
il TR T 1Use (=] @ to st
: |t=1laal —Ti. a0 ]
the down level from pesk level.
| 8. ol W E%E%:
? Sdting range: 0.1to 80.0dB
[Occupied frequency [Messured value]
bandwitdh St ot
measurement mode] [Satting parameter]

19. 4 Elecricfidd strength measurement <E/F ANT

Measures dectric field strength by connecting an optiona dipole antenna.

Allows using an antenna other than options by creating and inputting the origina cdibration table.

? Antenna connection? ? Measurement environment?



RF

INPUT

[] Dipoleantenna
~AN301
—AN 302
~AN 303

—AN 304

SPECTRIN ARALYZER
3.36H: MGAISE

2650 0

? Thedirection of reception is cdibrated
a the direction of from therear of

the unit.

“Specifications of the dipole (antennagain and VSWR are pecified a a center of frequency range).”

Items AN 301 AN 302 AN 303 AN 304
Frequency 08 to 10GHz 125 to 165GHz | 170 to 220 GHz | 225 to 265GHz
range
Antennagan +1dBi or higher +1dBi or higher +1dBi or higher +1dBi or higher
VSWR 15 or lower 15 or lower 15 or lower 15 or lower
Dimensions 7.5f x250mm 7.5f x250mm 7.5f x180mm 7.5f x180mm
Weight approx.20g approx.20g approx. 20g approx.20g
Reference
leve 96 to 146dBuV/m 100to 150dBuvV/m 103to 153dBuv/m 104 to 154dBpvim
setting range

? Mode s ection and measurement

(ANT) to select an antenna, AN 301, AN 302, AN 303, AN 304 or USER. As soon as

the antenna.is entered, the measurement is taken.



? Itiseach shown on MEAS area of LCD as “M/F AN 301", “M/F AN 302", “M/F AN 303", “M/F
AN 304" or “M/F USER”.
? “USER’ isanorigind cdibration table the user crates.
(Refer to *23.1 Command description” for details.)

Unit of amplitude axis changesto [dBuV/m|

?  Optimum center frequency and frequency span
are =t according to the antenna.
In addition, atraceis not displayed for
frequencies outside those supported by the

N N N i . . . . mtmna
| F:526.06868M 93, SdBullim]
HigT [EEE (Example) caseof AN 301
[Electric fidld strength [Messured value] er frequency: S00MHz
measurement mode] Frequency span : 200MHz

? Antennadirectivity (reference data)

T E plane: X-Y axis (X direction=0°)

?  All the data are those when the antennais connected to the RF input with no obstacles around.
So, the directivity changesin practice, because, for example, the unit is carried by people.
AN 301 (900MHz, E plane) Antennagain vs. Frequency
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AN 303 (2.0GHz, E plane)

Antennagain vs. Frequency

AN 304 (2.4GHz, E plane)
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19. 5

Magnetic fidd strength measurement <M/F PROBE> (optional

Nt

Measures the magnetic field strength using the optional magnetic field probe PR 26M.

RF

INPUT

Magneticfield probe
-7
PR26MS

SPECTRUN ARALYZER
MSA338

“Specifications of magnetic field probe PR 26M”

4e tip of the optiond magnetic fied prob)

PR 26M is made of glass-ceramic board.

Take care when handling the probe even

though the strength of the glass-ceramic

board is sufficiently ensured under norma

@erati on. /

Items Specifications
Frequency range 10MHz to 3GHz
. approx.0.25 mm
Space resolution
(Depending on objects)
Dimensions outsde 12f x135mm
probetip:  2mm(W)x1mm(T)
Connector SMA (P
Ref level tti
erenoelevel setting 159to 178dBYA /m
range (maximum)
Ref level st
erence ev " 109to 128dBpA /m
range (minimum)
approx.+1dB
Measurement error (Messurement error of the

ingrument itself isnot included.)

(Refer to the operating manud for PR 26M
for details))

? Regidration of the probe ID
Magnetic field strength measurement cannot be used without entering the “Probe ID” attached to the optiona

megnetic field probe, PR 26M. Once you have entered it, you don't need to enter it again.

When you press

MEAS

and

in that order, “Input PROBE ID” will gppear in the measured



vaue display area on the screen. Then, input the 14-digit “ Probe ID” with the numeric keypads.

Press

(ENTER) to confirm it. Press l (CLEAR) to ddete the entire value and dlow you

to input one from the beginning. Press }CK SPACE) to delete the last input figure.

Press to cancel the probe ID input display.
? Mode sdlection and measurement
Use (PROBE) to select aprobe, PR 26M or USER. As soon asthe probeis entered, the
measurement is taken.
? Itiseach shown on MEAS areaof LCD as“M/F CP2S’ or “M/F USER”.
? “USER’ isanorigind cdibration table the user crestes.
(Refer to “23.1 Command description” for details.)
Hz : : : : !
1.5680860G g g g g f
FE ZBk
UE OFF
19206 ufim Unit of amplitude axis are changing to [dBpA/m|
R A S S 11 N A
seotedeall oL

? Atraceisnot displayed for frequencies
outside those supported by the probe.

: I‘=: 1‘.5@‘8@8‘@6 i?B.‘4dB‘uﬁ.'m
[Messuring mode] [Measured value]



Press

20.

20.

20.

20.

2 0. Screen Control <DSPL >

to switch over to the function screen shown below:;

CTR B. L. BLC I NVT BUZ
S TR ZR
140 ON 200 OF F ON
1 Ape—====thecontrast
Use — @ to Adjust the contrast.

2  Switching ON and OFF the L CD backlight

Eachtime

ispressed, the LCD backlight is aternately switched to ON or OFF.

3 Adjugtingthebrightnessof the LCD backlight

Use

— @ to set the brightness.

4  Invertingthedisplay

Press

to invert the screen display. Press again to return it to the previous Sate.




2 0. 5 Enablingor disabling the beep

Pressing G alows you to disable the beep that sounds when you operate akey or the encoder.
Press G again to return it to the previous Sate.

21 . Printing<PRINT>

21. 1 Howtoconnect

When using the optional printer, connect the RS-232C cable as shown in the figure below.

=1
MICRONIX Viiee MBASE
\ ( Fema
EeEEmmee RS-232C
[ =~ [ i ] [ b | r ™~
EIE ) =E [
o I T N K | e
) =) ' sy ( Ma
e iRkl
[Q]‘ € Printer =— o
o O
N v,

21. 2 Hardcopyof thescreen

When you pressthe with the printer (optiona) connected to the unit, it is set to the HOLD




state and starts printing. It remainsin the HOLD state after the printing is finished. It stops printing if you

pressthe again during printing.

Since the printer operates with power supply from either the AC adapter or dry batteries, you can essly
produce a hard copy of measured data even when outdoors where no AC power supply isavailable.  When
battery-powered, the printer operates for approximately 30 minutes (continuous use), alowing you to
produce about 80 hard copies of the screen image.

2 2 . DataOutput <RS232C>

Press to switch over to the function screen shown below:
TRACE BAU
D
CURR 384 EXEC

? Referto“23. RS-232C" for “How to connect” and “RS-232C specifications’

22.1 Sblu,ung thetraceto transfer

Use —>® to sdect atrace.
CURRe*— 50 > ()] <2 > () 3 = 98
99

? Anaderisk (* ) gppearswhen thereisasaved trace at the selected number aswell as
“SAVELOAD”.



22 . 2 Sdectingthecommunication speed (baud rate)
Use — @ to sHect abaud rate.
2400 - 4 &0 > 90600 *— 19200 38400
22 . 3 Trande thedata
Press to dart the trandfer.
The data are transmitted asASCI| cord character strings.
? Contents of deta
Character strings Description Example
PARAM This meansthat the datafrom the next line are“ setting parameters’. PARAM
CE ** Center frequency Referto ? CF 2.51400G
Sp ** Freguency span Referto ? SP 20M
RF ** Reference level Referto 2 RF 10dBm
ST ** Sweep time and detection mode Referto 2 ST 30ms SMP
RB * * Resolution bandwidth Referto ? RB 300k
VB ** Video bendwiicth Referto ? VB OFF
SC *=* Digplay scde (* * =10dB/d/ 20B/d) [SC 10dB/d
TRACE This meansthat the datafrom the next line are“trace data’. TRACE
* ok ok * These aretrace data. Ten two-digit hexadecimal characters 24 20.1f 1f
separated by commas make a line, and there are 26 lines (251data) of 1
e , " . .
data in totd. For Trace 1001 data trandfer, there are 101 lines (1001
data) of datain totd.
23

2 “CR( 0D[HEX]) +LF OA[ HEX]) ” isaddedtothetal of every data.

?: Center frequency

CF

* %

[**=0.0M/ 0.1M~999. 9MO. 1step) 0.0001G~3.3G(.




001lstep)

?: Frequency span
SP ** [**=ZERO/ 200k/ 500k/ 1M/ 2M/ 5M/ 10M/ 20 M/
50M/ 100M/ 200M/ 500M/ 1 G/ 2G/ FULL]

?: Refernce |l evel
RF ** [ **=-40~10dBm/ 67~117dBu/ 7~57dBmV/ -53~-3dBV

96~154dBuyv/m/ 109~178dBpA/m(@l | 1step)

?: Sweep time and Detection mode
ST ** [**=10ms/ 30ms/ 0. 1s/0.3s/1s/3s/10s/ 30s]
[ 22POG/ NEG/ SMP]

?Resolution bandwidth
RB * * [ **=3k/ 10k/ 30k/ 100k/ 300k/ 1M/ 3M]

?Video bandwi dt h
VB * * [ **=100/300/1k/3k/ 10k/ 30k/ 100k/ 300k/ OFF]

2 3. RS232C Interface

23.1 RS-232C Specifications
2400/4800/9600/19200/38400bps

- Transfer rate:  8hit
- Datehbitlength :  1bit
- Stop bit © none
- Parity check

23. 2 Howtoconnect



When using the RS-232C interface, connect the RS-232C cable  as shown in the figure below.
? Refer to“22. Data Output” about changing baud rate.

e R$-232¢C

( Mae ( Femde)

—

COM PORT ( Dsub9pin, mde)
?  Usethe converson connector, in the case
that isDsub 25pin( mae)

2 3. 3 Command description
? “CR(OD[HEX])+ LFOA[HEX])” isadded to thetail of every command. When you send acommand
from your PC, MSA338 returns aresponse. Responsesinclude“OK” + CR+ LF “ERR’ + CR + LF
and “(response to command)” + CR + LF,
? Byinputting“? " ingead of “* * ” for each command, the current setting parameters are returned.
Exceptfor®- - - Reguest” command and command for inputting corrected data.
1) Sathecenter frequency

Command: FREQ* * * * * x *
(*******:Refer to ?223. 4 Input t he frequenCY?)

2) Reguest thesat marker
Command: FREQSET MK R The center frequency is set according to the frequency of
current marker pogtion.

3) Setthespan
Command: SPAN* * * *
****=ZERO/ 200K/ 500K/ 1M/ 2M/ 5M/ 10M/ 20M/ 50M/ 100M

500M/ 1G/ 2G/ FULL[unit: Hz] )



?  For units other than dBm, use the converson

4) Sethereferenceleve
Command: REF* * * formulasin “9.3 Reference leve setting range
(F**=-40~10[1step, unit :fcg%l]lnit”foconva"tthemimodBm

beforeinputting the value.

5) Sathereferenceunit Command Unit
Command: UNI T*** DB M 4B m
***=DBM/ DBVU/ DBMV/ DBV

DBUV d B puv

6) SettheRBW DBMV dB mv
Command: RBW* * * * DBV dBv
****=3K/ 10K/ 30K/ 100K/ 300K/ 1M/ 3M AUTO/ ALL[uni t:

Hz] )

7) SetthevVBW
Command: VBW* * * *

****=100/ 1K/ 3K/ 10K/ 30K/ 100K/ 300K/ OFF/ AUTO/ ALL
[unit:Hz] ) : "
Command Measuring function

8) Sart/Stop themeasuring function cp Channel power measurement
Command: MEAS* * * ACP Adjacent channdl |eskage power messurement
****=CP/ ACP/ OBW/ oBW Occupied frequency bandwidth measurement

EF/ MF/ OFF) EF Electric field strength measurement
MF Magnetic field strength messurement
OFF OFF
9) Regues theresult of measuring function
Command: MEASRES
?  Exampleof thereturn data
Case of channel power measurement: - - POW: 25. 5dBm
Case of adjacent channd power measurement: - - L: -44. 7dBc U: 48. 3dBc
Caseof occupied bandwidthmeasurement: - - C: 1. 45G W: 20. 00k
10) Sathemodeof channd power measurement
Command: CPMODE®* * * jm&
(*****=TOTAL/ BAND) |LSommend Mode
TOTA
L Mesasure the power of whole range on the screen
BAND Mesasure the power within zone st
11) Sethezonecenter frequency of channd power measurement

Command: CPCNTR* * * * * % *

*******=-Refer to ?223.4 Input the frequency?)



12)

13)

14)

15)

16)

17)

18)

19)

Set the zone width of channel power measurement
Command: CPWI DTH* * * x x x %
(*******:Refer to ?723.4 Input t he frequenCY?)

Set the mode of adjacent channd power mesurement

Command: ACPMODE™* * * * * Command Mode
*****=TOTAL/ REF/ PEAK
TOTAL TOTAL (totd power method)
BAND BAND(in-band method)
PEAK PEAK (reference level method)

Set the band offset of adjacent channe power mesurement
Command: ACPOFS* * *
(*******=-_Refer to ?223.4 Input the frequency?)

Set the bandwidth of adjacent channd power mesurement
Command: ACPCHBW* * * *
*******=-Refer to ?223.4 Input the frequency?)

St the reference band center freguency of adjacent channd power mesurement
Command: ACPREF* * * *
*******=-Refer to ?223.4 I nput the frequency?)

Set the reference bandwidth of adjacent channel power measur ement
Command: ACPREFBW* * * *

*******=-Refer to ?223.4 Input the frequency?)

Set the mode of occupied bandwidth measur ement

Command: OBWMODE* * Command Mode

* *x = 0
( N %/ DB) N % N% POWER mode

DB XdB DOWN mode

Set the N% ratio of occupied bandwidth mesurement
Command: OBWRATI O* * *
***=80.0~99.9[0. 1step?unit: %] )



20)

21)

22)

23)

24)

40DB

25)

26)

27)

St the XdB down of occupied bandwidth mesurement
Command: OBWDB* * *

dj

***=0.1~40.0[0. 1step?uni t: )

Command Antenna
Set the antenna of dectric field strength measurement | M3 0 1 | Seting daefor AN 301
Command: EFANT®* * * * M3 0 2 Satting date for AN 302
****=M301/ M302/ M303/ M3 03 Setting date for AN 303
M3 04/ USER) M3 0 4 | Setingdatefor AN 304
USER Sdting date for user’s

origina antenna

Transfer the user-correction data of dectric field strength measurement
Command: EFUSER* * *
Example of the correctiondates * * * =2. 25G: 2. 08DBI ,- - - 2. 65G: 3. 5DB
? If the correction coefficient is—0.3dBi at 25GHz, the correction detais“2.5G: -0.3DBI”
Set gpartby “, " between date and input from lower frequency. 10dataare available.

Set the probe of magnetic fidd strength measurement

. * * * %
Command: MFPROBE Command Probe
****=CP2S/ USER)
CP2S Setting datafor PR 26M
Setting datafor user’'s
USER .
origina probe

Trander the user-correction datefor magnetic field strength measurement
Command: MFUSER?* * *
Exampleof the correctiondate * * * =10M: 86 . 7DB, 100M: 69. 2DB,: - - 3G:
? . If the correction coefficient is86.7dB a 10MHz, the correction detais“10M: 86.7DB”
Set gpartby “, " between date and input from lower frequency. 10dataare available.

Sart/Sop Calculation Cormrerd T
Command: CALC* * *
(*** =OFF/ MAX/ MI N/ OF F OFF
AVE/ OVR) MA X MAX HOLD
MI N MIN HOLD
Set thenumber of MAX HOLD AVE AVERAGE
Command: MAXNO* * * * OVR OVERWRITE

****=2/4/8/16/32/ 64/ 128/
256/512/1024/ 0)

Set thenumber of MINHOLD

Command: MI NNO* * * *

?  Command 0= unlimited



(****=2/4/8/16/32/64/ 128/
256/512/1024/0)

28) Setthenumber of AVERAGE
Command: AVENO* * *
***=2/4/18/16/ 32/ 64/ 128/ 256)

29) Sethedisplay scale of amplitude axis Command Display scdle
Command: SCALE* *
Cr=2/10) 2 20B/div
10 10dB/div

30) Settheswesptime
Command: SWEEP* * * *
****=10M/ 30M/ 0.1S/0.3S/1S/3S/10S/30S/ AUTO/ ALL)

Command Sweeptime Command Swegptime
10M 10ms 3S 3s
30M 30ms 10S 10s
0.1sS 0.1s 30S 30s
0.3S 0.3s AUTO AUTO
1S 1s ALL ALL AUTO
31) Sethedetection mode
Command: DET* * * Command Detection mode
***=POS/ NEG/ SMP) POS Positive pesk mode
NEG Negative pesk mode
32) ReguesttheAUTOTUNE SMP Sample mode
Command: AUTO
? Returnsthe response after tuning.
33) Reguedtheaction
Command: HOLD/ RUN
34) Regues themarker information
Command: MKRRES ? Exampleofreurneddata 1. 42 G - 15dBm
35) Setthemarker mode Command Marker mode
Command: MKR* * * * *
(% %%+ 2NORM/ DELTA) NORM Norma marker
DELTA Deltamarker

36) Setthemarker pogtion
Command: NORMMKR* * * * *



37)

38)

39)

40)

41)

42)

43)

44)

45)

*******=-Refer to ?223.4 Input the frequency?)

Set the peak search mode Command Pesk search mode
Command: PEAK**** NORM Normal peek search
(****=NORM/ ZONE) ZONE Zone pesk search
Request the peak search Command | Position to where the marker moves
Command: PKSEARCH* * 01 Position of the maximum peak
(**=01/02/03/04/ 05/ — fo?hthgsgf?haped(
ion of the2nd hig
06/07/08/09/10/11) 02 on the screen
11 Position of the 11th highest pesk
Set the zone center frequency of peak searh on the screen
Command: PKCNTR* * * * *
(*******=-Refer to ?223.4 Input the frequency?)

Set the zone width of peak search
Command: PKWI DTH* * * x *
k******=-Refer to ?23.4 Il nput the frequency?)

Set the unit of marker Commeand Unit of marker
Command: CONV* * * DBM dBm
***=DBM/ W DBV/ V/ w w
DBVUM/ VM) DBV dBv
\Y; \Y;
DBVUM dBuVv/m
VM Vim

Request thetrangfer of hard copy
Command: PRT ?  Whentrandferring the returned datato optiond printer, hard copy isperformed.

Request totransfer trace Command Tracethet istransferred
Command: SRS* * * *
(****=CURR/00~99) CURR Trace of Current
00 Trece of savedatal
99 Trace of savedata100
Request to transfer 1001 date of trace
Command: SRSF (Refer to “22.3 Trandfer thedata’ about returned data.)
Request the preset

Command: PRESET



46) Satheremotecontrol

Command: REMOTE™* * * Command Remote control
( =ON/ OFF) Any operation from the keys or the
?  When remote control isON, “REMOTE’ encoder of the man body will not
isdisplayed in the operating information ON be accepted. Control the unit with
display areaonthe LCD screen. RS-232C commands.
(Refer to “4. Description Of Screen” The operation from the keys or the
) OF F | encoder of the main body and
for detals) RS-232C commands will be accepted.

4 7 )  Confirmation of capturing Stuation
Command: CAPT
?  If the capturing isfinished and the data can be tranferred, “COMP” isreturned. If the capturing is
in progress and the data cannot be transferred, or if the datahas not been updated, “BUSY” is
returned.

2 3. 4 Inputthefrequency

For theitemswritten(* * * * * * * —Ref er to ?23.4 I nput the frequenc
y?)in 223.3 Command descri pti on? aove ente afrequency asfollows.

*kkkxxxr =0, 0k~999. 9k[0. 1step?unit: Hz]
0.0M~999. 9M[0. 1step?unit: Hz]
0.0001G~3.3G[0.0001step?2unit:Hz]

?  However, the offset frequency and zone width can beinput only in the range decided by the center frequency
and frequency span. Thevalue out of the range becomes error.
? Vauesof the offsat frequency and the zone width will change asyou dter the frequency span.

23. 5 Sampleprogram
An example program to send following setting with RS-232C is shown below:
Setting : Center frequency 1GHz

10 ‘ FREQ SETT
I NG

20 OPEN “COM1: N81N"AS #1

30 PRI NT #1 ‘FREQ1G ‘ 'FREQ1G”OUTPU
T

40 I NPUT #1 AS$ ‘ "OK"READ

50 CLOSE #1



2 4 . PC Software Modd AK 2650 (optional)

Corresponding OS
Windows 95
Windows 98
Windows 2000
WindowsMe
WindowsNT

Ingtallation procedure
?  Start windows.
?  Insart theAK 2650 software CD into the CD-ROM drive.
The setup will start automatically and theinitial screen will appear.

?  Follow the ingtructions on the screen.

?  If the setup does not Sart,
?  Double-click on the My Computer icon.
?  Double-click on the CD-ROM icon.
?  Double-click on “setup.exe”.

?  Follow the ingtructions on the screen.

Refer to the* REEDME” in the 2650 for detalls.

? The software can be updated from our Web ste.
See our Web ste or the*REEDME” in AK 2650 for details.

? URL:  http: /Aww.bkprecison.com



25

Bads Performance Test

To keep the qudity of the unit, regular performance testing is recommended. This section describes

amethod and specification of basic performance testing. If a problem isfound in the results of basic
performance testing, or formd testing is needed, please contact the dealership where you purchased the

product, or contact us.

[Connection diagram]

Spectrum analyzer calibration unit

Receiver for calibration

2650

25.1

Adjust the output level of the spectrum andyzer cdibration unit (theregfter, “cdibration unit”) so that the
displayed power vaue is -15dBm a each frequency for this unit, and measure the absolute vaue with a

Freguency characteristics

receiver for calibration (microwave power meter, €c.).

Setting of MSA338
Measurement
Center | Frequency Specifications Judgment
RBW value
frequency span
50kH 200k 10kH
within Referencet2 . 6 d B +1 dot

z Hz z
100Kk 200k 30kH within Referencet2 . 6 d B +1 dot

Hz Hz z
1 MHz 2 MHz 100k within Referencexl . 6 d B +1 dot




Hz
10 MH 10 MH within Referencexl . 0 d B +1 dot
3 MHz
z z
100M 10 MH
3MHz Reference
Hz z
10MH within Referencexl . 0 d B +1 dot
1 GHz 3 MHz
z
10 MH within Referencexl . 0 d B +1 dot
2GHz 3 MHz
z
3.3GH| 10MH within Referencexl . 0 d B +1 dot
3 MHz
z z

? RBW switching error isincluded & RBW other than 3MHz.

?Setting of 2650 ?Setting of cdibration unit
Referencelevd :  -15dBm Frequency . Sameasacenter frequency of
VBW . OFF 2650. However, no outputs
Sweep time . 1s for OHz
Detectionmode : SMPL Output power :  Adjust the power indication of
Display scale . 2dB/div 2650 to -15dBm.

25. 2 Accuracy of referenceleve

Adjust the output level of the calibration unit so that the displayed vadue of this unit isthe Oth div from
the top, and cdibrate the absol ute val ue with the receiver for calibration (microwave power meter, €c.).

Setting of 2650
Specifications Measurement value Judgment
Reference level
+10dBm within +1 . 4 d B £1 dot

0dBm within £1 . 4 d B £1 dot




-10dBm within +1 . 4 d B £1 dot
-15dBm within +0 . 8 d B £1 dot
-20dBm within 1 . 4 d B £1 dot
-30dBm within +1 . 4 d B £1 dot
-40dBm within +1 . 4 d B £1 dot

? Input atenuator switching error isincluded at the reference leve other than —15dBm.

?Setting of 2650

Center frequency : 100MHz

?Setting of cdibration unit
Frequency : 100MHz

Frequency span  : 10MHz Output power :  Adjustit so that the indicated
RBW 3MHz value of 2650 is at the Oth
VBW OFF div from the top.
Sweep time 1s
Detectionmode : SMPL
Display scde 2dB/div
25 . 3 Thedisplay accuracy of the center frequency
Mesasure the frequency with the peak search function of 2650.
Setting of 2650
Measurement
Center Specifications Judgment
Frequency span RBW value
frequency
100MHz 200k Hz 3kHz within £1 30k Hz 1
dot
100MHz 10MHz 30kH within 1 30k Hz £1




z dot
100MHz 20MHz 100k within 88 0 0 k Hz £1
Hz dot
100MHz 200MHz 100k within 8 0 0 k Hz £1
Hz dot
1GHz 500MHz 100k within #88 0 0 k Hz +1
Hz dot
1GHz 2GHz 3MHz within 88 0 0 k Hz £1
dot
1. 65Hz FULL(3.3 |3MHz within 8 00 k Hz £1
GHz) dot
?Setting of 2650 ?Setting of cdibration unit
Referenceleve -15dBm Output power -15dBm
VBW AUTO
Sweep time 1s ? However, cdibrate the signa generator
Detection mode SMPL in advance.
Display scdle 10dB/div

25 . 4 Thedisplay accuracy of the Frequency span

Adjust the frequency of the cdibration equipment so that the peaks are at the positions of f; and fo,

and measure the frequencies of f; and fe. Calculate from f; and fg the accuracy of the frequency span

indication.
Setting of 2650 (fo--
f1 fo
e f1)
Frequency Center Specifications Measurement | Measurement Judgment
RBW x
span Frequency vaue vaue
1.25
200k H 100M [ 3kHz within 22 6 k Hz




z Hz +1 dot
100M 100Kk within £3 2 0k H
10MHz
Hz Hz z +1 dot
100M 300k |within 0. 8 MHz
20MHz
Hz Hz +1 dot
200 MH 100M within +6 . 2 MHz
3MHz
z Hz +1 dot
500 MH within £1 5. 2 MH
1GHz 3MHz
z z +1 dot
within +6 0 . 2 MH
2GHz 1GHz 3MHz
z +1 dot
FULL
1. 656G within +9 9 . 2 MH
(3.3G 3MHz
Hz z +1 dot
Hz)
? f 1: 1stdivfromtheleftonthetracescreen  f o: Sthdiv from theleft on the trace screen
?Setting of 2650 ?Setting of cdibration unit
Referencelevel -15dBm Frequency Adjugt it to the positions of f;
VBW AUTO and fo.
Sweep time 1s Output power -15dBm
Detection mode SMPL
25 . 5 Linearity of theamplitude axis

Adjust the leve of the cdibration unit so that the peek is a the top of the amplitude axis (Oth div), and regard

the point set at that time as the reference. Gradually lower the output, starting from the reference, and messure




the amplitude vaue of 2650.

Setting of 2650 Measurement

Output of cdibration unit Specifications Judgment
Display scdes vaue

XdBm (-15d8B
Reference( - 1 5d B m)

( adjugtittotheOthdiv) m)

i0dBdMd within - 25dBm+0. 8d B+l
X-10dB
i v dot

within - 85dBm+1. 6dB=*1

X-70dB
dot
XdBm (-15dB
Reference( - 1 5d Bm)
( adjugtittotheOth div) m)
2dB/Mi within - 1 7dBm+0. 2d Bzl
X-2dB
Y dot
within - 25dBm+0. 8d B+l
X-10dB
dot
?Setting of 2650 ?Setting of cdibration unit
Center frequency :  100MHz Frequency : 100MHz
Referenceleve : -15dBm
Frequency span ;. 10MHZ
RBW . 3MHz
VBW . OFF
Sweep time . 1s

Detection mode SMPL



