2712 User's Manual

APPENDIX D
A CCESSORIES AND OPTIONS

ACCESSORIES
The 2712 Spectrum Analyzer is shipped with the accessories
listed in Table D-1. Additional optional accessorics are listed in
Table D-3. Optional AC mains power cords are also available
meeting various intemational standards (sce Table D-2).

Table D-1. Standard accessorics.

Item Tektronix P/N
User's Manual 070-8137-00
U.S. Power Cord (optional power 161-0104-00
cords are shown in Table D-2)
Front Cover 200-2520-00
Adapter, S0ohm N Male to BNC Female 103-0045-00
Minimum Loss Attenuator, 50ohm 131-4199-00
N-type Male to 750hm BNC Female

Table D-2. Optional power cords.

Item Tektronix P/N

Universal Euro, 220 V/50 Hz at 16A 161-0104-06
United Kingdorn, 240 V/50 Hz at 13A | 161-0104-07
Australian, 240 V/50 Hz, at 10A 161-0104-05
North American. 240 V/60 Hz, at 12A | 161-0134-00
Swiss. 250 V/50 Hz, at 6A 161-0167-00
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Table 2-1. Frequency related characteristics,

Characteristic Performance ’ Supplemental
Requirement Information
Frequency
Range 9kHzto 18 GHz Tuned by the FREQ/ MKRS
knob, FREQUENCY arrow
keys, o set viathe front-panef
keypad or Utility Menu. ]
Accuracy 5X107 of centerfre. | ASSUme zero dift since last
quency +10 Hz +1 fesst | Normalization piocedure.
significant digit
Long Term Drift 2PPM/Year,
Short Term Drift <400 Hz Between correction cycles,
Readout Resolution 1kHz or 1 Hz (counter
J' QW
Frequency Span/Div
Range From 100 MH2/div to 1 kHz{
divina1.2.5 sequence, with
the SPAN/DIV zrrow keys, or
set to arbitrary value via front.
panel keypad or the Utility
Menu: also 180 MHzjdiv in
MAX SPAN and 0 Hz for
ZERO SPAN,
Accuracy/Uinearity Within 3% Measured over he center 8
divisions.
“latness 1
(About the midpoint 1,548 Measured with 10 dB
between two of RF Attenuztion,
extremes) Flatness affected by:
input VSWR
gain variation
| _Mierconversion
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Table 21 {Continued)

Characteristic Performance Supplemental
Requirement Information

Residual FM
SPAN/DV < 20 kRz

SPAN/DV > 20 ki

<100 Az peak to peak | Short term, after 1 hr warm-up.
total in 20 ms,
52 kHz peak to peak

total in 20 ms.

Resolution Bandwicth
Filter bandwidths
measured 6 dB down

Standard selectlions:
300 Hz, 3 kHz, 30 kHz,
300 kHz, SMHz
Option 12! adds:
1kHz, 1 MHz , and 200 Hz,
9 kHz, 120 kHz EMC filters
Option 141 adds:
100 Hz, 1 kHz, 10 kHz.
100 kHz, 1 MHz

Shape Factor
60dB/s dB
Noise Sidebands

7:1 or less for alj
resolution BWs < 1MHz

e ———

270 dBc at 30 tmes
resolution BW for all

bandwidths < 100 kHz
E—
|Tweive post-detection low-
pass filters with nominal
! bandwidths of 3 Hz, 10 Hz,
' 30 Hz, 100 Hz, 300 Hz,
! 1kHz, 3kHz, 10 kHz, 30 kHz,
100 kHz, 300 kHz, and WIDE.
See Table 6-2 for automatically-
selected filter bandwidths in
normal, EMC and QP modes
Filters can also be manually
_1_selectad via the UTIL}iglLL

T ] ————— ——

1 Options 04, 12, and .4 are muiually exclusive,
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Table 23, Frequcncy/amplilude rel

2haracleristic Performance
i Requirement

ated charactcn’stics.

Supplementa!\'
Information

rker Marker Irequency & amplitude feadouts
displayed on Screen preceded by "M*, Use the
FREQIMKRS knob or fhe MKR 8 oo
Position the Mmarker to any point on 5 digital
Sweep. Signal must be above threshold
CCUra
_Frequen ‘
Amplitude
aMarker
mplitude differences between
Markers are rgag out on screen Preceded by
Pears. First marker "0" The FREQ/MKRS'knob or the MKR
femains Stationary keys position the moveable maskey.
While the 2nd ;g
‘CUrac
Fealerey 1 X108 410 ]
Amplitude
er Measyre —_
When activated, the signal Nearest center ;
Screen (or neasest the marker jf itis active) js |
movad to center Screen ang Measured, The
frequency and amplitude Values, prezedeq by
"C*, are displa d on screen.
adout TkHz or { Meny selectablp, T
resolution
d Track

Conn‘nuously repeats the C\enter Measure

functon, therchy *racking” a drifting signaj,

Signal myst be above the threshold, | fhe

signal decreases below the thresholg level,
—_ the 2712 enters idle mode.
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Table2-3. Amplitude related characteristics.

' Characteristics

Performance
Requirement

Supplemental lnlormation]

Vertical DisplayMode

10 dB/Oiv, 5 dB/Div, 1 dB/Div

10 dB step size

1 dBstep size

_{and Linear.
Reference Level Top graticule line.
Range
Log Mode -70 dBm to +20 dBm
-23 dBmV to +66.9 dBmV.)
Linear Mode 8.83 pV/div to 280 mV/div.
Step size
Log Modz 1d8 or 10 4B.
Linear Made

1-2-5 sequence between
10 pV/div and 280 mV/div
20.2 division per step.

Accuracy

Dependent on calibrator
accuracy, normalization, and
frequency response.

Display dynamic range

E] Log 80 dB maximum
’ Lin 8 divisions
Accuracy

10 dB/div mode +1.0dB/10 dB to a maxi-
mum cumulative error of
+2.0 dB over 70 dB range,
and 4.0 dB cumulative
over 80 dB range.
$£1.0dB/10dB o a

5 dB/div node

1 dB/div mede

Linear mode

maximum cumulative
error of £2.0 dB over
the 40 dB range.

+1 dB maximum error
over the 8 dB range.
$5% of full scale _

et
RF attenuator range

010 50 dB in 2 dB steps. ]
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Table 2-3 (continued)

Characteristics

tnsitivity

withou! preamp

Resolution BW Center Frequency Equivalent maximum input

100 MKz 1.8 GHz |noise for 8ach res BW,

5 MHz
300 kHz -97 dBm -89 d8m |NOTE:
30 kHz -107dBm .99 dBm Decrease in sensitivity js
3kH: -117dBm .109 dBm approximately linesr from
300 Hz -127dBm .19 dBm 100 MHz to 1.8 GHz.

nsitivity

with preamp Start spur resuits in maximum
5 MH: -87 dBm 2008 sensitivity loss from
300 kHz -109 dBm 10 MHz 1o 9 kM7,

_30KAz
3kHz -129d8m Sensitivity with preamp s not
300 Hz specified above 800 iz

irious Responses
iesidual
(no input signal)

less
termod lation -70 dBc or less
products signals within any frequency
3 order span. 4

-10 dBm or less

o frequency spur

d harmonic distortion -66 dBc or less

Performance Supplemental Informatior
Requirsment

-100 dBm or less except
at 1780 MHz where the

-70 38m or less

From any two on-screen

{Reference to input with
0 dB RF attenuation,

Measured with 15! rrixer input
level <-40 dBm,
With 0 dB RF attenuation.
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Table 2-4. Inputfoutput signal characteristics.

Characteristic

Performance
Requirement

Supplemental Information

RF input

Type N 50 Q female connector.

VSWR
(RF atten >10 dB)

1.5:1 maximum

VSWR
(0 dB RF atien)

3.0:1 maximum

Maximum safe input

20dBm (0.1 Wor 2.2 V) and
100 VDG continuous.
DONOT EXCEED
MAXIMUM INPUT
RATINGS

1 dB compression
point

-15 dBm minimum at
first mixer input

First mixer optimum input level
must be set to -30 dBm

(INPUTY/[4)).

Extirig (4:02)

BNC connector, 10 k2
impedance, DC coupled for
external trigger signals.

Amplitude
Minirrum Typically 100 mV,
15 Hz 1o 1 MHz.
Maximum 50V (DC + peak AC).
Pulse Width 0.1ys minimum,

|Accessory conn. (J103)

CB-9 female connector.

Pin 1: External
Video [nput

Typically 100 Q, DC coupled, 0-
1.6V (200mV/ Div), 0-50kHz input
signal for vertical deflection of the
crt beam. Signal is processed by
the digital storage circuits (which
can be turned off) and the 1, 5,
and 10 dB scale factor circuits.
Also used as the Modet 1405

marker input.

Pin 2: Ground

Chassis and _signal.
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Table 24 (conlinued)

I TR —— “‘“‘""""_,\"‘
Characteristic Performance Supplementa] Information
Requirement

(/103 - continued

Pin3; Video Output =—+1.6 v[Provides 0.1.6 Vyiag signal
“\\ J/_ Proportionai to the yerticaf disolay
—0v peight OVis the Icp of the screen,
Impedance s 1 kQ.
Lleve! signaf tha goes
0 +5 V while the cq beam
S sweeping.
Provides a nominal+1.3 V 1o
1.3V negative going ramp,
Proportional to the horizontal
Sweep pasition, Ouiput impedance
500,

Pin?:SWeep Gate

Pin7: Sweep Output

Pinsd4,5 8, and 0 Not used, '
fStandard Digital onforms to IEEE 24-pin back-pane connector.
Communications tandard 438.197g ee Table 27 for optiona) seri

al
Port (J104) } port information,

Table 2.5, Power requirements,

Characteristic Performance Sffppfeme—nﬁl lr;f;r‘n:zrtion
’ Requirement

Input yoltage _
Linevoltage fange

Lie frequency range

Line voltage range
__Lhe frequency range
Line fuse )

Input power

105 W(T.4A)maximum
With o h‘ows‘_

——— —
Leakaga current 35 mArms maximum or

5mA eak maximum,

T ————

2-8
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Tabhle 2-6. General characteristics.

Characteristic

Performance
Requirement

Supplemental
Information

Sweep Normal, Manual Scan, Single
Sweep, and Video Manitor
(Option 10},
Sweep Rate 1 ps/Div to 2 se¢/Div
in a 1-2-5 sequence
Accuracy +10% over the center
8 divisions
Triggering free run, internal, external, line.

TV line, and TV field.

Internal or external Signal height See Ext Trig in Table 2-4.
trigger level > 1 division
Internal Calibrator
Amplitude -30 dBm +03d8 Pravides 100 MHz funda-
Frequercy 100 MHz +2 kHz mental and harmonic
Dritt 2 PPM/Year comb.
Real Time Clock
Oscillator Frequency 32.768 kHz
Stabiity +50 ppm
Orift . +5 ppmfyear
Non-Volatile Memory Instrument setlings, waveforms,
(Battery backed-up) land some normalization results
.are stored in NVRAM.
Battery Type Lithium cells
Battery Life:  At+55°C 1 to 2 years.
At+25°C At least 5 years.
Temperature Rarge -10°Cto +75°C.
for Data Retention
[ warvivg |

Handling and disposing of lichium cells can be hazardous.
Refer all battery maintenence to a Tektronix service center.
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‘“f:—h;racteristic Performance Supplementa) Information
Requirement -

plion04 Tracking Generator,

Freque Tracks spectrum anaTTerTw
Range 100 kHz 0 1.8 GHz
TG tracking (offset)  |Sufficient to elign TG in Typically -5 ki3 1o
analyzer bandpass +80 kHz.
Outout fevel
Range
Accurac

Outputimpedance
VSWA

Flatness
Tracking generator

+1.0 dB 100 kHz-1.
+1.5dB 10 1.8GH;

8GHz Typically +1 d8 1o 1.8 GHz

TG/2712 2,5 dB 100 kK~2-1.0
combination $3.04dB 1o 1.8GH;
~_y_s,_e_r;c‘:gir_ected $0.2 dB Using 8,C MINUS SAVE A

%@ma?n.{c_ fange |>100dB
System residual FM

Spurious signals

Harronic

Sens:’liviq >-100d8m
wall —

2100 Hz, . total in 20 ms

-20 dBe or betier with
respect to fundamental
-35 dBc or better with
) respect to fundamenta; o
tion 08 Confarms to EIA RS-232 serial port subsfitufion
Standard RS-232(D). for standard GpIg rort (both

ports.cannot be installed in

2712 simultanacush), Male
— — 1083 connector,

tion 10— ——————_Video monitor capabiiy

At frequencies 2100 kHz

Non-harmonic
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Table 2.7 (continued)

Charecteristic Performance Supplemental Information
Requirement
Option 12 Quasi-peak detector and
additional RBW filters.
Resoluticn B\ Adds 1 MHz, 120 kHz (EMC),
9 kHz (EMC), and 1 kHz
liters; substitutes 200 Hz
(EMC) filter for the standard
300 Hz . (6 dB nominal BW)
Shape factor 7:1 ot less
(60 dB/6 dB)

Sensitivity Equivalent maximum input
{without preamp) noise for each res BW.
Resolution BW Center Frequency

100 MH= 1.8 GHz
200 Hz -128 dBm -120 dBm |NOTE:
1 kHz -122 dBm -114dBm [Decrease in sensitivity is
9 kHz -112dBm -104 d8m approximately linear from
120 kHz -101 dBm -93 d8m | 100 MHz to 1.8 GHz.
1 MHz -92 dBm -84 d8m
Sensitivity Start spur results in maximum
(with preamp) 20 dB sensitivity loss from
200Hz -140 dBm | 1O MHz o 9 kM2,
1 kHz -134 dBm
9kHz -124 dBm Sensitivity with preamp is not
120 kHz -113 dBm specified above 600 MHz,
1 MHz -104 dBm

EMC Mode Display 40 dB maximum (Log)

Dynamic Range 8 divisions (Lin) e
Accuracy

5 dB/div 1 dB/10 dB to a maxi.
mum cumulative error of
2 dB over firs! 35 dB, +2
dB total from 33 to 40 48,
1 dB/div |21 dB maximum over
the 8 dB range.
Unear £5% ol full sca'e —— J
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Table 2-7 (continued)

tion 14

E;sofution BwW

Shape factor

60 dB/5 d8
Sensitivity
_{without preamp

Resclution BW

T
10C kHz
ik
_ 1kz
Sensitivity

_{(with preainp) S

I MHz

e

' L.O. oulput leve

Performance Supplementa Informatior
Requirsment

Additional fesolution BW

___{ilters.
Adds 1 MHz, 100 kHz,

10 kHz, and 1 kHz filters,

5 d8 nominal W
R -

Equivalent maximum input
noise for each reg 3w,

Center Frequency

100 MHz 118G H, NOTE:

-92 dBm -84 dBm | Decroase jn sensitivity js
102 dBm -94 dBm approximately finear from
-112 dBm 104 d8m | 100 114, to 1.8 Gz,

-122 d8m 114 d8m
T stant SPUr results in maximum
2008 Sensitivity loss from

-104 d8m 10 MHz to 9 kiiz,

114 d8m

- BT_EB_%:::‘_: Sensitivit 'y With preamp js pot
A34dBm specified aboye 600 A

+5dBm tcgj_qg?m
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ENVIRONMENTAL SPECIFICATIONS

The environmental characteristics of the 2712 Spectrum
Analyzer are listed below. A brief description of each
characteristic and how it was obtained is provided. The 2712
meets MIL T-28800F, type I, class 5, style C specifications.

Table 2-8. Environmental characteristics.

Characteristic | Cescription
Temperature
Operating and 0°Cto +50°C MIL T-28800F
humidiyy 5cycles (120 hours),
Non-operating? -56°C o +75° C.
Altitude
‘Operaling [15,000 f.
Non-operating 50,000
Humidity ]
Non-operating ’Five cycles (120 hours) in accordance with
MIL-Std-28800€, class 5.
Vibration —
Operating  [MILStd26800E, Method 514 Procedure X
(Instrument secured {modified). 15 minutes elong each of 3 major
to avitration plaform |axes at a totd displacement of 0.015 inch
during test) peak-lo-peak (2.4 g at 55 Hz), with frequency
varied from 10 Hz to 55 Hz in 1-minute sweeps,
Hold for 10 minutes at 55 Hz. Al major
e _{IBS0NANCES TUS| be above 55 Mz, ]
Shock _ . N |
(Operating Three quillotine-tyne shocks of 30 g, one-half
- and Non-operating) sine, 11 ms duration each direction along
each major axis; total of 18 shocks.

D

8inch, one per each of six faces and eight
corners (instrement is tested and meets drop
oL DEIGRt of 12 inches),

2 Afier stonige at temperatures below -15°
turned on. If this Aappens, allow the jnstr
POWER OFF for 5 seconds and back ON.

C. the instrument may not reset when power is first
ment 13 warm up for at least 15 minutes, then fum

2-13




£/4L Uuser's ylanual

Table 2-8 {continued)

[ Characteristic [ Description
Electromagnetic
Inteference

Radiated and
conducted emissions

FCC FCC Part 15, sub-part J. Class A
VDE VDE 0871, Class B.

PHYSICAL SPECIFICATIONS

Table 2-9 lists the weight and dimensions of the 2712 Spectrum

Analyzer, :
Table 2-9. Physical characteristics,
Characteristic I Description |
Weight <11.25kg (25 Ibs) maximunm,
including standard accessories.
<10.2kg (22.5 Ibs) nominal for
_basicmocel —— KAS
Dimensions |
__Heicht with test and handie [137 mn Gain)
Widih_{with handle) 3Bl mn (1420n) T
{without handle) 328 mm (12.9 L)) B
Depth {with front panel cover) 445mm (17.5in)

(without front panel cover) 428 mm (16.85 in) —:_‘h_:j_
{with handle exlended) 1511 mm (20.1 in) )
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