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RF Vector Signal Generators

TSG4100A Series
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The TSG4100A Series RF Vector Signal Generator offers mid-range
performance and up to 200 MHz modulation bandwidth at an entry-level RF
signal generator price. They use a new technique to provide spurious free
outputs with low phase noise (-113 dBc/Hz at 20 kHz offset from 1 GHz
carrier) and extraordinary frequency resolution (1 uHz at any frequency).
The TSG4100A Series comes standard with analog modulation.
Convenient, in-field software upgrades allow for easy transition from analog
to more advanced vector and digital modulation capabilities, providing the
most flexible configuration and best CAPEX protection. These instruments
complement other leading mid-range RF test solutions from Tektronix, such
as the USB-based RSA306 Spectrum Analyzer and MDO4000B and
MDO3000 Mixed Domain Oscilloscopes.

The TSG4100A Series instruments use an ovenized SC-cut oscillator
(TSG410xA-MO00 or E1 models) time-base, providing a 100 X improvement
in stability (and a 100 X reduction in the in-close phase noise) compared to
instruments that use a TCXO time-base.

Key features

= Analog and vector/digital signal generation capabilities

= Dual baseband ARB generators

= Analog modulation standard

= Soft key upgrade to vector/digital modulation at very low cost

= Digital modulation applications for GSM, EDGE, W-CDMA, APCO-25,
DECT, NADC, PDC, and TETRA

= USB, GPIB, RS-232, and LAN interfaces
= 12 pounds (5.6 kg)
= 2U high and half standard rack width

www.valuetronics.com

Key performance specifications

= True DC to 2 GHz, 4 GHz or 6 GHz to support both analog and vector/
digital signal generation

= Typical £+0.30 dB amplitude accuracy (0 dBm CW signal at 22 °C)
from 10 MHz to 6 GHz

= |/Q modulation inputs (400 MHz RF bandwidth)
= ASK, FSK, MSK, PSK, QAM, VSB, and custom 1/Q

Analog modulation

The Tektronix TSG4100A Series RF Vector Signal Generators offer a wide
variety of modulation capabilities. Modes include amplitude modulation
(AM), frequency modulation (FM), phase modulation (M), and pulse
modulation. There is an internal modulation source as well as an external
modulation input. The internal modulation source produces sine, ramp,
saw, square, and noise waveforms. An external modulation signal may be
applied to the rear panel modulation input. The internal modulation
generator is available as an output on the rear panel.

Vector modulation

The TSG4100A Series builds on this performance by adding full support for
vector signal modulation on RF carriers between 400 MHz and 6.0 GHz. It
features a dual arbitrary waveform generator operating at 125 MHz for
baseband signal generation. The generator has built-in support for the most
common vector modulation schemes: ASK, QPSK, DQPSK, n/4 DQPSK,
8PSK, FSK, CPM, QAM (4 to 256), 8VSB, and 16VSB. It also includes
built-in support for all the standard pulse shaping filters used in digital
communications: raised cosine, root-raised cosine, Gaussian, rectangular,
triangular, and more. Lastly, it provides direct support for the controlled
injection of additive white Gaussian noise (AWGN) into the signal path.

www.tektronix.com 1
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Internal baseband generators

Using a novel architecture for 1/Q modulation, the TSG4100A Series
provides quick, user-friendly waveform generation. The baseband
generator supports the playback of pure digital data. It automatically maps
digital symbols into a selected 1/Q constellation at symbol rates of up to

6 MHz and passes the result through the selected pulse shaping filter to
generate a final waveform updated in real time at 125 MHz. This baseband
signal is then modulated onto an RF carrier using standard IQ modulation
techniques.

Digital communications protocols (GSM, GSM EDGE, W-CDMA, APCO-25,
DECT, NADC, PDC, and TETRA) quickly configure the signal generator to
the correct modulation type, symbol data rates, TDMA duty cycles, and
digital waveform filters. The preset protocols also configure the rear-panel
TDMA, START of FRAME, and SYMBOL CLOCK digital outputs. The
baseband generators can be configured for these protocols without the use
of external computers or third party software.

The 1/Q waveforms are computed in real time. Symbols are mapped to
constellations, digitally filtered, and up-sampled to 125 Msps to drive the I/
Q modulator via dual 14-bit DACs. The symbols can be a fixed pattern,
PRBS data from an internal source, or come from a downloaded user list of
up to 16 Mbits.

The constellation mapping can be modified by the user. Digital filters
include raised cosine, root raised cosine, Gaussian, rectangular, linear,
sinc, and user-defined FIR.

External IQ modulation

The rear-panel BNC I/Q modulation inputs and outputs enable arbitrary
vector modulation via an external source. The external signal path supports
maximally 400 MHz of RF bandwidth with a full scale range of 0.5V and a
50 Q input impedance.

2 www.tektronix.com
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Power vs. frequency

All TSG4100A Series models have cascaded stages of amplifiers and
digital attenuators to drive the RF output. Five stages can provide up to
+25 dB of gain to -130 dB of attenuation in 156 digitally controlled steps.
During factory calibration, the output power is measured at 32 frequencies
per octave for each of the 156 attenuator steps to populate a memory
matrix with about 40,000 elements. When set to a particular frequency and
power, the instrument interpolates between these matrix elements to
determine the best attenuator setting. An analog attenuator is used to
provide 0.01 dB resolution between matrix elements and to compensate for
residual thermal effects.

OCXO time-base

These instruments offer an oven-controlled crystal oscillator (OCXO) time-
base. The time-base uses a third-overtone stress-compensated 10 MHz
resonator in a thermostatically controlled oven. The time-base provides
very low phase noise and very low aging.

Easy remote communications

Remote operation is supported with RS-232, LAN, and GPIB interfaces. All
instrument functions can be controlled and read over any of the interfaces.
Up to nine instrument configurations can be saved in non-volatile memory.
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All specifications apply to all models unless noted otherwise.

Frequency

BNC output, all models

N-type outputs
TSG4102A
TSG4104A
TSG4106A

Frequency resolution
Switching speed
Frequency error

Frequency stability

Front panel BNC output

Frequency range
Amplitude

Offset

Offset resolution
Maximum excursion
Amplitude resolution
Amplitude accuracy
Harmonics, typical
Spurious, typical
Output coupling
Impedance

Reverse protection

VSWR, typical

DC to 62.5 MHz

950 kHz to 2.0 GHz
950 kHz to 4.0 GHz
950 kHz to 6.0 GHz

1 pHz at any frequency
<8 ms (to within 1 ppm)
<(10-"8 + time-base error) x fc

1x 107" (1 s Allan variance)

DC to 62.5 MHz

1.00 Vrys to 0.001 Vgys (-47 dBm to +14.96 dBm)
+1.5VDC

5mVv

1.817 V (amplitude + offset)
<1 %

$0.7 dB

<-40 dBc

<-65 dBc

DC, 50 Q +2%

50 Q

+5VDC

<16:1

www.valuetronics.com
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Power output
TSG4102A +16.5 dBm to 110 dBm
TSG4104A +16.5 dBm to 110 dBm (<3 GHz)
TSG4106A +16.5 dBm to 110 dBm (<4 GHz)
+10 dBm to —110 dBm (4-6 GHz)
Voltage output
TSG4102A 1.5 Vrus t0 0.7Vrus
TSG4104A 1.5 Vrys 10 0.7 pVrys (<3 GHz)
TSG4106A 1.5 VRus 10 0.7 uVgys (<4 GHz)
Amplitude resolution 0.01 dBm

Amplitude accuracy

CW, 50 Q load (dB, typical) CW, 18 °C to 28 °C| >10 dBm 10 to -30 dBm -30 to -60 dBm -60t0o-100 dBm | <-100 dBm
10 MHz to 0.1 GHz | +£0.2 +0.25 +0.35 +0.45 +0.6
0.1GHzto2GHz | +0.15 +0.15 +0.25 +0.35 10.6
2 GHz to 4 GHz 0.3 +0.2 +0.35 +0.6 0.8
4 GHz to 6 GHz NA 0.3 +04 +0.75 +1.25
CW, 50 Q load (dB, max) Level range: +5 t0 -30 dBm (max) +5 to -30 dBm (typical)
Temperature: 18°Cto 28 °C 5°Cto40°C 5°Cto40°C
10 MHz to 0.1 GHz +0.6 +1.0 0.7
0.1 GHz to 2 GHz 0.6 1.0 0.6
2 GHz to 4 GHz 10.6 1.0 0.7
4 GHz to 6 GHz +1 1.5 0.9
Impedance 50 Q
Output coupling AC,50Q
VSWR, typical <1.5 (2 MHz to 2 GHz)

<1.8 (2 GHz to 6 GHz)

Reverse protection 30 VDC, +25 dBm

1Q modulation output level Output amplitude is -5 dBm.

accuracy
Temperature: 18°Cto 28 °C 5°Cto40°C
Fc: Typical (dB) Max (dB) Typical (dB)
<2 GHz 10.1 0.4 0.4
2 GHz to 4 GHz 10.2 10.6 104
4 GHz to 6 GHz +0.4 0.8 0.7

4 www.tektronix.com
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Subharmonics None

Harmonics, maximum Output level <0 dBm, 1 GHz CW signal
TSG4102A and TSG4104A <-38dBc
TSG4106A <-30dBc

Harmonics, typical (output level < <-35dBc, CW, Fc <2 GHz

0dBm)
Spurious (typical) Output level -10 dBm, CW
<-68 dBc >10 kHz from carrier in 950 kHz to 1 GHz
<-60 dBc >10 kHz from carrier in 1 GHz to 2 GHz
<-55dBc >10 kHz from carrier in 2 GHz to 4 GHz
<-55dBc >10 kHz from carrier in 4 GHz to 6 GHz
Residual FM, typical 1 Hz rms (300 Hz to 3 kHz bandwidth)
Residual AM, typical 0.006 % rms (300 Hz to 3 kHz bandwidth)
SSB phase noise Output level is +5 dBm at 18 °C to 28 °C.
Carrier Offset from carrier, typical (dBc/Hz)
1 kHz 10 kHz 20 kHz 1 MHz
1 GHz -102 -110 -113 -124
2GHz -96 -104 -107 -118
3GHz 93 -102 -105 -120
6 GHz -87 -96 -99 -114
SSB phase noise at 1 GHz carrier,
maximum (output level +5 dBm,
5°C to40°C)
1 kHz offset -95 dBc/Hz
10 kHz offset -106 dBc/Hz
20 kHz offset -107 dBc/Hz
1 MHz offset -120 dBc/Hz
2 GHz offset -118 dBc/Hz
>3 GHz offset -120 dBc/Hz

www.tektronix.com 5
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Phase setting (front panel outputs)

Maximum phase step +360°

Phase resolution 0.01° (DC to 100 MHz)
0.1° (100 MHz to 1 GHz)
1.0° (1 GHz to 6 GHz)

OCXO time-base (Option MO0 or Option E1)

Oscillator type Oven-controlled, 3rd OT, SC-cut crystal
Initial accuracy at calibration <+0.02 ppm

(20 minute warm-up, at 18 °C to

28°C)

Temperature drift (0 °C to 40 °C) <+0.003 ppm

Aging <+0.05 ppm/year

6 www.tektronix.com
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Initial accuracy at calibration <+0.5 ppm
(20 minute warm-up, at 18 °C to
28°C)

Temperature drift (0 °C to 40 °C) <+5.0 ppm

Aging <+3.0 ppm/year

Time-base input

Frequency 10 MHz, £2 ppm
Amplitude 0.5 Vppto4 Vpp (-2 dBm to +16 dBm)
Input impedance 50 Q, AC coupled

Time-base output

Frequency 10 MHz, sine
Source 50 Q, DC transformer coupled
Amplitude >7.5dBm

Internal modulation source

Waveforms Sine, ramp, saw, square, pulse, noise
Sine THD —74 dBc (typical at 20 kHz)

Ramp linearity <0.05 % (1 kHz)

Rate

TSG4102A and TSG4104A 1 uHz to 500 kHz: < 62.5 MHz CF

1 pHz to 50 kHz: 262.5 MHz
TSG4106A 1 pHz to 500 kHz: < 93.75 MHz CF

1 pHz to 50 kHz: 293.75 MHz

Rate resolution 1 pHz

Rate error 1:23" + time-base error

Noise function White Gaussian noise (rms = dev / 5)

Noise bandwidth 1 pHz < ENBW < 50 kHz

Pulse generator period 1pusto10s

Pulse generator width 100 ns to 9999.9999 ms

Pulse timing resolution 5ns

Pulse noise function Length 2V-1 PRBS 5 < N < 32, bit period 100 nS to 10 S

www.tektronix.com 7
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Connector type BNC (rear panel)
Impedance 50 Q
Function AM, FM, @M, Pulse
Scale factor +1V for + full deviation
Pulse/Blank Low=0V

Hi=33V

External analog modulation input

Connector type BNC (rear panel)
Impedance 100 kQ
Function AM, FM, @M, Pulse
Scale factor +1V for + full deviation
Pulse/Blank Low=0V

Hi=33V
Input coupling DC or 4 Hz High-pass
Pulse Threshold +1VDC
Input Offset <500 uv

Amplitude modulation

Range 0to 100% (decreases above +7 dBm)
Resolution 0.1%
Modulation source Internal or external

Modulation distortion, typical
BNC output <1 % (fc < 62.5 MHz, fm = 1 kHz)
N-type output <3 % (fc > 62.5 MHz, fm = 1 kHz)

Modulation bandwidth (external) ~ >100 kHz

8 www.tektronix.com
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Minimum frequency deviation

Maximum frequency deviation
TSG4102A and TSG4104A

TSG4106A

Deviation resolution

Deviation accuracy, typical
TSG4102A and TSG4104A

TSG4106A

Modulation source
Modulation distortion, typical
External FM carrier offset, typical

Modulation bandwidth, typical
TSG4102A and TSG4104A

TSG4106A

0.01 Hz

Smaller of fc and 64 MHz - fc. In 0 to 62.5 MHz

_}" ; i - . . . .
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Frequency range

Maximum deviation

62.5 MHz < fc < 126.5625 MHz 1 MHz
126.5625 MHz < fc 253.1250 MHz 2MHz
253.1250 MHz < fc < 506.25 MHz 4 MHz
506.25 MHz < fc < 1.0125 GHz 8 MHz
1.0125 GHz < fc 2.0 GHz 16 MHz
2.025 GHz < fc < 4.0 GHz (TSG4104A) 32 MHz

Smaller of fc and 96 MHz - fc. In 0 to 93.75 MHz

Frequency range

Maximum deviation

93.75 MHz < fc < 189.84375 MHz 1 MHz

189.84375 MHz < fc < 379.6875 MHz 2 MHz

379.6875 MHz< fc < 759.375 MHz 4 MHz

759.375 MHz < fc < 1.51875 GHz 8 MHz

1.51875 GHz < fc < 3.0375 GHz 16 MHz

3.0375 GHz < fc 6.0 GHz 32 MHz
0.1Hz

<0.1% of selected deviation + 5 Hz (fc < 62.5 MHz)

< 2% of selected deviation + 20 Hz (fc > 62.5 MHz)
< 0.1% of selected deviation + 5 Hz (fc < 93.75 MHz)

< 2% of selected deviation + 20 Hz (fc > 93.75 MHz)

Internal or external
<-60 dB (fc=100 MHz, fm=1 KHz, fd= 3 KHz)

< £0.001 X FM deviation

500 kHz (fc < 62.5 MHz)

(

100 kHz (fc > 62.5 MHz)

500 kHz (fc < 93.75 MHz)
(

100 kHz (fc > 93.75 MHz)

www.valuetronics.com
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Deviation 0° to 360°

Deviation resolution, typical 0.01° (DC to 100 MHz)
0.1° (100 MHz to 1 GHz)
1° (1 GHz and above)

Deviation accuracy, typical
TSG4102A and TSG4104A 2% (fc < 62.5 MHz)

3% (fc > 62.5 MHz)
TSG4106A 2% (fc < 93.75 MHz)
3% (fc > 93.75 MHz)
Modulation source Internal or external
Modulation distortion, typical <-60 dB (fc = 100 MHz, fm =1 kHz, ®D = 50°)

Modulation bandwidth, typical
TSG4102A and TSG4104A 500 kHz (fc < 62.5 MHz)

(
100 kHz (fc > 62.5 MHz)
TSG4106A 500 kHz (fc < 93.75 MHz)
(

100 kHz (fc > 93.75 MHz)

Pulse modulation

Pulse mode Logic High turns RF output ON

On-Off ratio, typical
BNC output >70dB
Type-N output >57 dB (fc < 1.0 GHz)

>40 dB (1.0 GHz < fc < 4.0 GHz)
>35dB (4.0 GHz < fc < 6.0 GHz)

Pulse feed-through, typical 10% of carrier for 20 ns at turn on
Turn On-Off delay 60 ns

RF Rise-Fall time, typical 20 ns

Modulation source Internal or external pulse

10 www.tektronix.com
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UsB USB 2.0, host

Ethernet (LAN) 10/100 Base-T.TCP/IP and DHCP default
GPIB IEEE488.2

RS-232 4800 to 115,200 baud, RTS/CTS flow

External I/Q modulation (Option EIQ)
Carrier frequency range 400 MHz to 2.0 GHz (TSG4102A)
400 MHz to 4.0 GHz (TSG4104A)
400 MHz to 6.0 GHz (TSG4106A)

1/Q inputs (rear panel) 50Q, 05V

1/Q full scale input (P+Q)"2=05V
Modulation bandwidth max 400 MHz RF bandwidth
I or Q input offset <500 uv

Carrier suppression > -45 dBc for fc < 3 GHz

>-40 dBc for 3 GHz < fc <5 GHz
> -35 dBc for fc > 5 GHz

I and Q baseband modulation > 200 MHz (fc < 2.5 GHz, RF BW >400 MHz)
idth (3 dB from f
bandwidth (3 dB from fc) > 150 MHz (fc > 2.5 GHz, RF BW >300 MHz)

Dual baseband generator (Option VMO00)

Channels 2(land Q)

DAC data format Dual 14-bit at 125 MS/s
Reconstruction filter 10 MHz, 3rd order Bessel LPF
Arbitrary symbol memory Up to 16 Mbits

Symbol rate 1 Hz to 6 MHz (1 pHz resolution)
Symbol length 1 to 9 bits (maps to constellation)
Symbol mapping Default or user-defined constellation

Symbol source (User-defined
symbols, built-in PRBS generator,
or settable pattern generator)

PRBS length 2n-1(5<n<32; 31 to about 4.3 x 10° symbols)
Pattern generator 16 bits

www.tektronix.com 11
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Digital filtering
Filter type
Filter length

Noise impairments
Additive noise
Level

Basic vector modulation formats (Option VM00)

Formats by bit

Others

12 www.tektronix.com

White, Gaussian
-70 dBc to -10 dBc
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Raised Cosine, Root Raised Cosine, Gaussian, Rectangular, Linear, Sinc, linearized Gaussian, C4FM, customized FIR
24 symbols

Constellation | 1-bit 2-bit 3-bit 4-bit 5-bit 6-bit 8-bit
ASK 2ASK 4ASK 8ASK 16ASK

FSK BFSK 4FSK 8FSK 16FSK

PSK BPSK QPSK 8PSK 16PSK

QAM nfa 4QAM nfa 16QAM 32QAM 64QAM 256QAM
CPM BCPM 4CPM 8CPM 16CPM

VSB n/a n/a 8VSB 16VSB

www.valuetronics.com

OQPSK, DQPSK, m/4DQPSK, 3m/8 8 PSK
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Digital modulation applications Option Application
options VMO GSM
VMO02 GSM-EDGE
VMO03 W-CDMA
VM04 APCO-25 Phase 1
VMO05 DECT
VM06 NADC
VM07 PDC
VM08 TETRA
VM10 Audio clip (analog AM and FM)

Option VMO1 GSM, (GMSK, 270.833 kS/s, 935 MHz, 0 dBm), RMS EVM: 0.6%

Tekironix WCA 2804

Acquisition Length: 10.24 ms

FREE RUN RISEE S IR

Frequency: 935 MHz Cancel -Back |
: 1 MHz Standard:  GEM00-LL [ GMEK Carrier
Input Att: 22 a8 pASS
Marker: 3;3?633‘5 ms Burst Conit |
: il Moadulation Type
15 |
Sk, EDGE
= & | ==
F Standard...
| |GSMQODLL
# BurstSelect |
15 (index)
[Timing: = | | =
Stare: -10.24 ms Scale: 1024 s/ -2.237 2.237
EVM: 048 % FMS Marker: -8.745625 ms Return to First
1 % Pesk @sym 138 T 28.557 mdeg . Burst
0.78 % 95th Percentle deg Phase Error; !
Errt  0.24 % EMS |
Mg 0.62 % Pesk @ sym 113 Analyze from
Phase Err: | Selected Burst
138 2 ¥al -
deg/ TS Code Filtering
FreqErr: -9561 Hz |
Origin Offset: -75.43 dB | | Offi0:1123/4567
TS Code: 0 dég | I
T el ey Do 0 page 2

Option VM02 GSM-EDGE, (3m/8 8PSK, 270.833 kS/s, 935 MHz, 0 dBm), RMS EVM: 0.30%

Tekironix WCA 2804

FREE RUN REETUS R I

Acquisition Length: 10.24 ms

Frequency: 935 MHz Lancel - Back
Span: 1M Standard:  GSMI00-LL [/ EDGE Select Marker
Input Att: 2248 PASS
Marker 7%10.42? g 1 &
gl Merker X Positic|
@m n 15] 1) =
Pl [
10 1] | G : Markers
B/ 1 31 i .
I ;|
oI 72 : Ll Kook o Bosil]
Em + Reference Cursor
[Turmg: sl | 15 to Marker X
Start: -10:29 ms Scale: 1,024 ms/ 2.237 2.237 = |
i Marker: -7.990625 ms
EVM: » 208 005 Bt Rofe'ferenmatsor
% Sih Feroant o EVM |
MagErr: 0.1 %RMS 1
051 % Peak @ sym 144 | gfe;ecledhf'ﬂ'ker
Phase Err:  0.21 deg RME 2 |
1.96 deg Pesk @ sym 101 %67 | Evepys
FreqErr; -94.5 He | (Marker X...)
Origin Offset: -60.54 dB 1 _10.2‘11.|
TS Code: 0 9

Stacr. 1ERE

5 P S " R [ 5 )
Seada T4 STC Jmtomez
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Option VM03 W-CDMA, (QPSK,3.840Mcps, 2.1425GHz, 0dBm), RMS EVM: 1.7%

IIzl Tek RSAS1008 = | @ )
File View Run Replay Markers Setup Presets Tools Window Help
® &[] T ¥ & [ | Frequency: 21450GHz  Reflew 0.00dBm Free | © Repls Dstop -~
T Constelation = o Jes)| [ spectrum = @)=
v Tracel [@show Vectors ¥ Tacel [ZShow +Peak Normal [ Clear ]
© 0.00 dBm
o dB/di:
10.0 dB
o RBW:
100 ktz
vew:

Freq Error: 23.15 kHz, Auto

-100.00 dBm
RMS: 0.725% PeskEVM: 1814% @ 64.00 Symbol [Autoscale | © CF: 2. © Span: 10.00 MHz
Constelation | Moduation Params [ Freq & BW/] Equalzer | Advanced Params | Find_| Analyss Time | Traces | Prefs
Settings
Modulation type: [QPSK - Measurement Fiter: [Root raised cosine -]
Symbol Rate: 3.84 MHz Reference Fiter: Raised cosine -
Standard Fiter Parameter: 0.220
Settings...

Analyzing Acg BV: 10.00 MHz, Acg Length: 135.120 us__ Real Time _Free Run Ref: Int_Atten: 15 dB
———————

Tek R3A51008

icq BV BI.DD MKz, Acg Length: 361460 us__Real Time _Free Run
— =
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Option VM03 W-CDMA (QPSK,3.840Mcps, 1.85 GHz, 0dBm), RMS EVM: 1.7%

71 Tek Rsas1008 = | @ )
File View Run Replay Markers Setup Presets Tools Window Help
<] & |8 T & & % | Frequency: 185000 GHz Reflev: 0.00 dBm Preset Repla DStop -
T Constelation = o Jes)| [ spectrum = @)=
v Tracel [@show Vectors ¥ Tacel [ZShow +Peak Normal [ Clear
© 0.00 dgm MR:-17.37 dBm
o dg/dw: 1856H
10.0 dB
Freq Error: 6.675 Hz, Auto o RBW:
100 ktz
vBw:
i
I
T
\w“‘\ lu‘ |
H‘ | \‘\l !
| I
-100.00 dBm
RMS: 0.766 % PeskEVM: 1554% @ 13.00 Symbol [ Autoscale | © CF: 1.85000 GHz © Span: 10.00 MHz
Constelation Modulation Params | Freq & BW | Equalizer | Advanced Params | Find | Analysis Time | Traces | Prefs

Settings

Modulation type: [QPSK

Measurement Fiter: [Root raised cosine

Symbol Rate: 3.84 MHz Reference Fiter: [Rased cosne

Standard

Fiter Parameter: 0.220

Settings.
Analyzing Acq BW: 10.00 MHz, Acq Length: 135.120 us__ Real Tme _Trig In (front) _Ref: Int_Atten: 15 dB
e ——
[T1 Tek RSASI008 =<
File View Run Markers  Setup Presets Tools Window  Help
B (5 @ & T & 5 | Frequency: 185000GH:  Reflev: 000 dBm = Dstop v
[T\ Channel Power and ACPR T-IZI Constellation o [E=

Norrmal Clear | ¥ Tacet [@show Ponts
© -10.42 dBm

o dB/di:

foity

LAt M u U
737798 | 046dBm 102 a8

il
Il

f
| ww
| M\
ll
-110.42 dBm
Autoscale] & Pos: 1.85000 GHz © Scale: 24.00 MHz

Freq Error: 2.242 H, Auto
Avg Channel | ch offser Lower Upper
Power (Mai): =

Al S000MMz 737748 745608
-0.46 dBm

A2 10.000MHz -8081¢B -8102dB

RMS: 0.670% PeskEVM: 1750% @ 264.00 Symbol

Analyzing Acq BW: 80.00 MHz, Acq Length: 361.460 us _ Real Time _Frae Run Ref: Int._Atten: 15 d8
—

Option VM04 APCO-25, (4FSK-C4FM, 4.8 kS/s,850 MHz, 0 dBm), Freq Err: 0.5%

[T1 Tek RSAS1008
Fle View Run Reply Markes Setup Presets Tooks Window Help

[E=8 IR ==

=] © || T & £ 1A | Frequency: 850.0 MHz Reflev: 0.00 dBm Frset | @ Replay  + | (D Run M
[T Eye Diagram - Frequency = == | M signal Quality s [@] =
Freq Ermor: -99.06 mHz, Auto

© 5.00 kHz
Moduiation Fidelty

RMS Error Magniude: 0.096 %
Carrier Frequency Eror: -99.06 mHz
Devation:  1.799 kHz

Length: 128 Symbol

o Position:
0.000 He M comselioton S e=
Vv Tracel [VIshow Vectors
Freq Eror: 99.06 mh, Auto
-5.00 kHz

= Scale: 2 Symbol

AvgDev - -LTOKE 43

Eye Diagram Moduiation Params | Freq & BW Advanced Params [ Find | Analysis Time [ Trace| Scale [prefs
Settings
Vertical Horizontal
Scale: 100 kHz Scale: 2 Symbol

Position: 0.000 Hz

("Standard | [ Autoscale | [ Autoscale |
ettin - -
IStDDDEﬂ Acg BW: 39.06 kHz, Acg Length: 521 ms Real Time _ Free Run Ref: Int_Atte
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Option VM05 DECT, (2FSK 1.152 Mbps,1.925 GHz, 0 dBm), RMS FSK Err: 1.5%

=
[TV TekRsASIO08. (=
Fle View Run Feply Markes Setup Presets Tooks Window Help
B 5 @ T & & K| Frequency: 10500GH:  Reflev: 0.00 dBim R | © Repla Dstop
D specrom = (o = || Sgnal Quaity s ok
v Tracel [IShow +Peak Nomal  ctear.
#0.00d5m Peak FSK Err: 3.491 % Freq Error: -841.1 Hz
o dfdva RMS FSK Err: 1.217 % Freq Devation: 287.7 kiz
;Ei’”’_“ PeakMag Erm: 0.541%  Symbol Rate Error: 0.004 %
e RMS Mag Err: 0.253 % Symbol Rate: 1.152 Mz
] vBw: Devations 1 )
Max 291528k |28 821 ke
Vin 246362KH: | 246 052KHe
g 265 446k | 260 865Ktz
T Constetition = o)
¥ Tacel @iShow Ponts
A Freq Ertor: -841.1 Hy, Auto
Iy A p s
"‘(‘U‘U I I ““”‘\”
i |
u‘u J Ui
-100.00 dBm
[[Autoscale | © CF: 1.92500 GHz © Span: 10.00 MHz AvgDev -1 265.4%6kHz 41 260.865kHz

Signal Quaity | Modulation Params | Freq & BW| Equalzer | Advanced Params | Find_| Analysis Time | Prefs
Settings
Moduiation type: [2FSK - Measurement Fiter: [None -
Symbol Rate: 1.152 MHz Reference Fiter: [Gaussan -
‘ Standard ‘ Fiter Parameter: 0.500
Settings...
Anaiyzng Acg BW: 10.00 MHz, Acq Length: 180.560 us__Real Tme _Trig In (front) _Ref: Int_Atten: 15 dB
——

Option VM06 NADC, (/4 DQPSK, 24.3 kS/s, 875 MHz, 0 dBm), RMS EVM: 0.3%

[ Comreiiation = e

fracel  [¥ishow Vactors

Fastion
0.000
1.50 111 K, Auto
(Autascais | 4 = Scale: 2 Symbol
BMS: 0.1SS%  PEWM Q.4E% @ 75008yl

Constalation Modustion Params | Freq & W] Equakeer | Advanced Params | Find | Analyss Time | Traces | refs
Settmge %]

Modubiton trpe: [FU4DGRSK = Messuramant Fiter: oot reset cosme B

Symbal Rate: 243 kit Refesance Fiter: [None -
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Datasheet

Option VMO7 PDC, (/4 DQPSK, 21 kS/s, 800 MHz, 0 dBm), RMS EVM: 0.6%

[T Tek Rssioos (el
File View Run Replay Markers Setup Presets Tools Window Help
=] @ T ¥ & IR Frequency: 800.0 MHz RefLev: 0.00 dBm Braset | Repla 2 Stop
T eye Dingram - 180 = @ |53 )| [T Consalation = o
Freq Error: 33.74 mHz, Auto ~ Tacel [@show Vectors
©2.50

o Postion:
0.000
Freq Ermor: 33.74 mHz, Auto
250
[Autoscale | 0 Symbo © Scale: 2 Symbol
RNS: 0.131%  PekEW: 0.272% @ 11400Symbol
Anabzing Aca Bz 625.00 kiz, Acg Length: 9.545 ms __ Real Tme _Free Run Ref: Int_Atten: 15 d8

Option VM08 TETRA, (11/4 DQPSK,18 kS/s, 420 MHz, 0 dBm), RMS EVM: 0.7%

TN Tek RSAS1008 =[]
File View Run Reply Markers Setup Presets Tooks Window Help
= @8] T & & 1A Frequency: 4200000 MHz  Reflew: 0.00 dBm Fresst Repla © Stop
M eyeviagam - 180 = o | [T Constelation = e s
Freq Error: -2.486 Hz, Auto ~ Tacet @show Vectors
v 1.50
o Postion:
0.000
-1.50 Freq Error: -2.486 Hz, Auto
Autoscale 0 Symbo. © Scale: 2 Symbol
RMS: 0.253%  PeskEWM: 0.7%% @ 0.00Symbol
Eye Diagram Modulation Params | Freq & BW | Advanced Params | Find | Analysis Time | Trace | Scale | Prefs
Settings.
Modulation type: [PJ4DQPSK - Measurement: Fiter: [Root rased cosine -]
Symbol Rate: 18 kHz Reference Fiter: [None -]
‘ Standard Fitter Parameter: 0.350
Settings...
Analyzing Not aligned Real Time _Trig In (front) _Ref: Int_Atten: 15 dB
—— e ————
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TSG4100A-ATT Option

Nominal impedance
Nominal attenuation
Frequency range
Attenuation deviation

Maximum VSWR

Power rating

Weight

18 www.tektronix.com
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32QAM, (6 MS/s, 5.8 GHz, Root raised cosine filter, 0

\al uaTl‘()niCS Please visit us at: www.valuetronics.com

dBm), RMS EVM: 1.6%

TakRiAKIO0
Fie  View  Bun Mok v
B S 8T TSR fe
T Srgrowt Qs

Trg In {frant] Ref It Acten: 1

5 4B

256QAM, (6 MS/s, 2.45 GHz, Root raised cosine filter,

-5.00 dBm), RMS EVM: 0.6%

= RBW:
20,0 kHz

Freq Eror: -7.400 Hz, Auto
105.0

[Autoscale | & cr: 2

PeskEWM: 2078% @ 42100 Symbol

[T1 Tek RSAS1008 o6 )
File View Run Reply Markes Setup Presets Took Window Help

B9 @ [§] T & 5 1| Frequencys 245000GHz  Reflew -500 dBm Fresel | © Repl. D Stop
Reploy: AcqData = Select Al Select... §)

[T Constellation = &= | M spectrum = [@]=

v Trcel  [ZShow Points v Tacel [@show +Peak Normal Clear
o dBjdi: 50 -
10.0d8

vBw: 250 -

V“ur"«'m'dln«lwmh!!‘»ﬂl',UFW\W\W’M\%
|

| |

' M

45000 GHz

© Span: 10.00 MHz

Constelation
Settings
Modulation type: |256QAM -
Symbol Rate: 6 MHz

Standard
Settings...

Analyzing

Acq BW: 10.00 MHz, Acq Length: 366.720 us__ Real Time _Free Run Ref: Int_Atten: 1

Modulation Params | Freq & BW| Equalzer | Advanced Params | Find [ Analysis Time | Traces | Prefs

Reference Fiter: [Ratsed cosne -

Fiter Parameter: 0.220

0d8

500
30 dB

DC to 6 GHz

+0.75 dB (DC to 6 GHz)

1.15 (DC to 4 GHz)
1.2 (4 GHz to 6 GHz)

5 Watt average power up to 25 °C ambient temperatu

0.052 kg

www.valuetronics.com
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IV TIVUATTMUL 1 WUV

Operating temperature -65°Cto 125 °C

Compliance 2011/65/EU (RoHS) compliant

Rear-panel markers

Type Symbol Clock, Data Frame, TDMA, and user-defined
Amplitude 0.5t0 4 Vy, (=2 dBm to +16 dBm)
Output impedance 50 Q, AC coupled

Physical characteristics

Dimensions
Height 114 mm (4.51in)
Width 216 mm (8.5 in)
Depth 347 mm (13.7 in)
Weight 5.4 kg (12 Ibs)

Operating characteristics

Temperature
Operating +5°Cto +40 °C
Non-operating -20 °C to +60 °C
Humidity Operating Non-operating
5% to 95% relative humidity (%RH) at up to +30 °C 5% to 95% RH (Relative Humidity) at up to +30 °C
5% to 45% RH above +30 °C up to +40 °C, non-condensing 5% to 45% RH above +30 °C up to +40 °C, non-condensing
Altitude
Operating Up to 3,000 m
Non-operating Up to 12,000 m
Line power <90 W, 90 to 264 VAC, 47 to 63 Hz with PFC

Vibration and shock

Random vibration Operating Non-operating
0.27 GRMS, 5 500 Hz, 10 minutes per axis, 3 axes (30 minutes | 2.28 GRMS, 5 500 Hz, 10 minutes per axis, 3 axes (30 minutes
total for Option M01) total for Option M01)
0.22 GRMS, 5 500 Hz, 10 minutes per axis, 3 axes (30 minutes | 2.13 GRMS, 5 500 Hz, 10 minutes per axis, 3 axes (30 minutes
total for Options MO0 or E1) total for Options MO0 or E1)

Mechanical shock Non-operating
Half-sine mechanical shocks, 50 g peak amplitude, 11 msec duration, 3 drops in each direction of each axis (18 total for Option
MO1)
Half-sine mechanical shocks, 30 g peak amplitude, 11 msec duration, 3 drops in each direction of each axis (18 total for Options
MO0 or E1)

www.tektronix.com 19
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Reguiatory inrormation

EC Declaration of Conformity -

EMC
EMC Directive 2004/108/EC EN 61326-1
Radiated and Conducted Class A
emissions
Australia/New Zealand Australia Radio Communications Act 1992
Korea KCC
Safety
Third Party Certification UL 61010; CSA C22.2 No. 61010-1
Standards
EC Declaration of Conformity - Low Voltage Directive 2006/95/EC; EN61010-1
Low Voltage
Safety Certification Equipment type: Test and measuring
Compliance Safety class: Class 1 - grounded product
Pollution degree: 2 (as defined in IEC61010-1)
Rated for indoor use only.

20 www.tektronix.com
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Ordering information

Models

For each of the basic models, there are three required but exclusive model options that need to be specified at the time of order: MO0, M01, and E1. Pricing varies based on
chosen option. See the Instrument Options section for details.

TSG4102A Analog signal generator with 2 GHz frequency coverage, basic model
TSG4104A Analog signal generator with 4 GHz frequency coverage, basic model
TSG4106A Analog signal generator with 6 GHz frequency coverage, basic model

Standard accessories

Accessory Description
RF cable 1 meter, N-type to N-type RF cable
Documentation CD All instrument models ship with a CD containing PDF files of user manuals in all available languages.

Installation and Safety Instructions | All instrument models ship with a printed Installation and Safety Instructions manual (multi-language: English and Russian).

Calibration Statement of Calibration

Power cord Country specific (see Power cord options)
Warranty
Three years

Instrument options

Hardware options (All regions except North America)

Options M0OO or MO1 must be specified at the time of instrument order.

Moo Instrument with oven-controlled crystal oscillator (OCXO)
Mo1 Instrument with voltage-controlled crystal oscillator (VCXO)
GPIB Adds GPIB interface

Hardware options (North America only)

Option E1 must be specified at the time of instrument order.

E1 Instrument with oven-controlled crystal oscillator (OCXO) time-base and GPIB interface

Hardware options (All regions)

TSG4100A-RM1 Single rack mount kit (can be ordered separately)
TSG4100A-RM2 Dual rack mount kit (can be ordered separately)
TSG4100A-ATT 30 dB, 5 W RF attenuator up to 6 GHz

D1 A list of performance verification test results
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Software options

To upgrade to vector/digital modulation capability and/or add more modulation options after initial purchase, order "TSG4100A-UP + VM xx” instead of “TSG410xA VMxx”.

VMO0 Basic vector modulation package with internal 6 MHz modulation bandwidth
VMO1 GSM modulation (requires Option VMO00)

VMO02 GSM EDGE modulation (requires Option VM00)

VM03 W-CDMA modulation (requires Option VM00)

VMo04 APCO-25 modulation (requires Option VM00)

VMO05 DECT modulation (requires Option VMO0)

VMO06 NADC modulation (requires Option VMO0O)

VMO07 PDC modulation (requires Option VMO0O)

VMO8 TETRA modulation (requires Option VMO0O)

VM10 Audio Clip (analog AM and FM)

EIQ External 200 MHz modulation bandwidth (requires Option VMO0)

Power plug options

Opt. A0 North America power plug (115 V, 60 Hz)
Opt. A1 Universal Euro power plug (220 V, 50 Hz)
Opt. A2 United Kingdom power plug (240 V, 50 Hz)
Opt. A3 Australia power plug (240 V, 50 Hz)

Opt. A5 Switzerland power plug (220 V, 50 Hz)
Opt. A6 Japan power plug (100 V, 50/60 Hz)

Opt. A10 China power plug (50 Hz)

Opt. A11 India power plug (50 Hz)

Opt. A12 Brazil power plug (60 Hz)

Opt. A99 No power cord

Language options

Request the option below if you would like to order a printed verison of the English User Manual. (An electronic version of this manual is provided as a PDF on the CD that
shipped with your instrument and is also available for download from the Tektronix Web site.)

Opt. LO English manual

Service options

Opt. C3 Calibration Service 3 Years

Opt. C5 Calibration Service 5 Years

Opt. D1 Calibration Data Report

Opt. D3 Calibration Data Report 3 Years (with Opt. C3)
Opt. D5 Calibration Data Report 5 Years (with Opt. C5)
Opt. R5 Repair Service 5 Years (including warranty)

22 www.tektronix.com
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Tektronix is registered to ISO 9001 and ISO 14001 by SRI Quality System Registrar.

Product(s) complies with IEEE Standard 488.1-1987, RS-232-C, and with Tektronix Standard Codes and Formats.

Product Area Assessed: The planning, design/development and manufacture of electronic Test and Measurement instruments.
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ASEAN / Australasia (65) 6356 3900

Belgium 00800 2255 4835*

Central East Europe and the Baltics +41 52 675 3777
Finland +41 52 675 3777

Hong Kong 400 820 5835

Japan 81 (3) 6714 3010

Middle East, Asia, and North Africa +41 52 675 3777
People's Republic of China 400 820 5835

Republic of Korea 001 800 8255 2835

Spain 00800 2255 4835*

Taiwan 886 (2) 2656 6688

* European toll-free number. If not accessible, call: +41 52 675 3777

Austria 00800 2255 4835*

Brazil +55 (11) 3759 7627

Central Europe & Greece +41 52 675 3777
France 00800 2255 4835*

India 000 800 650 1835

Luxembourg +41 52 675 3777

The Netherlands 00800 2255 4835*
Poland +41 52 675 3777

Russia & CIS +7 (495) 6647564

Sweden 00800 2255 4835*

United Kingdom & Ireland 00800 2255 4835*

iy Y e K s . . . .
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Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Canada 1 800 833 9200

Denmark +45 80 88 1401

Germany 00800 2255 4835*

Italy 00800 2255 4835*

Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Norway 800 16098

Portugal 80 08 12370

South Africa +41 52 675 3777

Switzerland 00800 2255 4835*

USA 1800 833 9200

For Further Information. Tektronix maintains a comprehensive, constantly expanding collection of application notes, technical briefs and other resources to help engineers working on the cutting edge of technology. Please visit www.tektronix.com.

Copyright © Tektronix, Inc. All rights reserved. Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in this publication supersedes that in all previously published material. Specification and
price change privileges reserved. TEKTRONIX and TEK are registered trademarks of Tektronix, Inc. All other trade names referenced are the service marks, trademarks, or registered trademarks of their respective companies. 2
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