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Outline
Model KSG4310 is FM/AM stereo signal generator that cover
a frequency range of 10 kHz to 280 MHz.  The PLL (A phase-
lock loop) system is used to enable the instruments to gener-
ate signals as consistent as ±2 × 10-7/week.  Incorporating FM
stereo and AM stereo (Motorola C-QUAMTM system) modu-
lators, model KSG4310 is also highly desirable for their com-
pact and labor-saving design.  It also incorporates several new
features and improvements, such as electronic attenuators for
improved reliability, a variable AF generator, and a memory
scan function, all added while keeping costs at low levels.  As
a result, the KSG4310 has become the standard in signal gen-
erators while at the same time offering superior cost perfor-
mance.

Features
● Wide bandwidth of 280 MHz covering low frequency to

VHF band
● High resolution of 10 Hz in a full bandwidth and 8-digit

display
● Signal generator, FM stereo modulator, AM stereo modu-

lator, and AF generator incorporated into a single unit
● High output of +19 dBm (2 V) with a setting resolution of

0.1 dB
● Improved reliability resulting from the use of electronic at-

tenuators
● Continuous mode that forcibly stops switching of step at-

tenuators
● Indications in eight types of units: EMFdBm, EMFmV,

EMFmV, dBm, dBm, dBf, mV, and mV
● Internal modulation frequency can be arbitrarily set between

50 Hz and 15 kHz at resolution of 50 Hz.
● Memory capable of storing 100 different panel settings
● Memory scan that recalls memory at any time-interval for

executing stored data
● ∆FREQ (frequency Deviation) function, useful for fre-

quency selectivity characteristic tests
● ∆dB (output level Deviation) function, useful for attenua-

tion characteristic tests
● Equipped with GPIB as standard
● EXT I/O port to expand the range of applications available

10 kHz to 280 MHz and -133 dBm to +19 dBm.
A standard signal generator, FM stereo modulator, AM stereo modulator, and
variable AF generator with a frequency range of
50 Hz to 15 kHz have been integrated into a single unit.
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Comparison of Attenuator Systems
Conventional system
● All points are switched using mechanical

relays.
● Durability of the relays is a issue.
● A drop in output occurs when switching a

point.

KSG4310
● All points are electrified, except those be-

tween +3.1 dBm and +3.0 dBm and be-
tween -6.9 dBm and -7.0 dBm.

● Improved reliability and durability
● High-speed switching time
● Provided less signal drops when switch-

ing a point.
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Specifications
■  RF Output
● Frequency

Frequency range 10 kHz to 280 MHz
Setting resolution 10 Hz
Settling time 300 ms or less (after switching frequency)
Frequency accuracy ±2 × 10-6

Frequency stability ±2 × 10-7/week (48 hours after power ON)
● Output level

Setting range -133 dBm to +19 dBm [50Ω]
-123 dBm to +13 dBm [50Ω, AM modulated]
-134.8 dBm to +17.2 dBm [75Ω]
-124.8 dBm to +11.2 dBm [75Ω, AM modulated]

Setting resolution 0.1 dB
Level accuracy ±1 dB [set output at 0 dBm (50Ω), and a frequency

of 400 kHz or more]
±2 dB [set output at +19 dBm to -120 dBm, and
a frequency of 400 kHz or more]
±2.5 dB [for cases other than the above]

Setting units EMFdBµ / EMFmV / EMFµV / dBµ / dBm /
dBf /  mV/ µV

Output terminal BNC connector on the front panel
Output impedance 50 Ω or 75 Ω selectable
VSWR 1:1.2 or less [50 Ω, at -10 dBm or less]

● Signal purity
Spurious Harmonics -30 dBc or less

Non-harmonics -60 dBc or less
Residual modulation <FM component>

90 dB or more [76 MHz to 90 MHz and at
98.0±1 MHz]
87 dB or more [at 10.7±1 MHz]
80 dB or more [2 MHz to 280 MHz]
S/N ratio for a modulated wave of 1 kHz and 75
kHz frequency Deviation
Bandwidth of 300 Hz to 15 kHz, de-emphasis of 50 µs
<AM component>
60 dB or more [400 kHz to 2 MHz]
55 dB or more [150 kHz to 280 MHz]
S/N ratio for a modulated wave of 1 kHz and
30% modulation
At a demodulation bandwidth of 50 Hz to 15 kHz

■  Modulators
● FM modulator

External modulation frequency characteristics
50 Hz to 15 kHz, within ±0.5 dB
[RF = 76 MHz to 90 MHz and 98.0 and 10.7±1 MHz]
[Dev. 75 kHz for input from the front panel]
50 Hz to 100 kHz, within ±1.0 dB
[RF = 76 MHz to 90 MHz and 98.0 and 10.7±1 MHz]
[Dev. 75 kHz for input via WIDE BAND
terminals on the rear panel]
50 Hz to 100 kHz, within ±1.5 dB
[RF = 2 MHz to 280 MHz]
[Dev. 75 kHz for input via WIDE BAND
terminals on the rear panel]

Distortion factor 0.01% or less
[RF = 76 MHz to 90 MHz and 98.0 and 10.7±1 MHz]

Parasitic AM 0.5% or less
[75 kHz frequency Deviation, RF = 76 MHz to
90 MHz and 98.0 and 10.7±1 MHz, AF = 1 kHz]

Maximum frequency Deviation
10% of RF frequency
[when 10 kHz  RF  150 kHz]
15 kHz [when 150 kHz < RF  2 MHz]
300 kHz [when 2 MHz < RF  280 MHz]
Setting resolution 100 Hz, 1 kHz (Dev.  100kHz)
Accuracy Reading ×0.08 + 1 digit

● FM stereo (Note 1)
Modulation-enable frequency

2.00001 MHz to 280 MHz
External modulation frequency characteristics

50 Hz to 15 kHz, within ±0.5 dB, 1 kHz reference
Distortion factor 0.02% or less

[when internal generator is at 1 kHz or 400 Hz]
0.05% or less
[for an external input of 50 Hz to 15 kHz]
Dev. 75 kHz, demodulation bandwidth of 50 Hz
to 15 kHz, de-emphasis of 50 ms

Separation 60 dB or more [at AF = 50 Hz to 15 kHz]
Pre-emphasis 25 µs, 50 µs, 75 µs, and OFF
Main and Sub signals Modulation factor:0 to 125%, 100% = Dev. 67.5 kHz

Resolution: 0.1%, 1% ( 100%)
Accuracy: Reading×0.05 + 2%

Pilot signals Frequency: 19 kHz±0.01%
Amplitude range: 0 to 15%, 0.1% step, 100% = Dev. 75 kHz
Accuracy: Reading×0.05 + 1%
Output terminals: BNC connector on the rear

panel (shared by the AM stereo)
Output amplitude: 1 Vrms, ±5%
Output impedance: Approx. 600Ω

Composite output Output terminals: BNC connector on the rear panel
Amplitude: Approx.3 Vp-p
Output impedance: Approx.75 Ω

Note 1: Unless otherwise specified, the specifications for the FM stereo
modulation have been determined in a range of RF = 76MHz to 90 MHz
and 98.0 and 10.7±1 MHz.

● AM modulator
External modulation frequency characteristics

50 Hz to 10 kHz, within ±0.5 dB
[30% modulation, RF = 400 kHz to 2 MHz, AF = 1 kHz]
50 Hz to 10 kHz, within ±1.0 dB
[30% modulation, RF = frequency other than the
above, AF = 1 kHz]

Distortion factor 0.1% or less
[30% modulation, RF = 400 kHz to 2 MHz, AF = 1 kHz]
1.0% or less
[30% modulation, RF = any frequencies other than
the above, AF = 1 kHz]
Demodulation bandwidth 50 Hz to 15 kHz

Parasitic FM 75 Hz or less
[30% demodulation, RF = 400 kHz to 2 MHz, AF = 1 kHz]

Modulation factor 0 to 99.9%, 0.1% step
Accuracy Reading × 0.05 + 2%

[400 kHz to 2 MHz, for 80% or less of AM
modulator]
Reading × 0.08 + 2%
[any frequencies other than the above]

● AM stereo (Motorola C-QUAMTM system)
Modulation-enable frequency

400 kHz to 2 MHz
External input terminals External-signal input BNC connector for Right and

Left on the front panel (shared by the FM stereo)
External modulation frequency characteristics

50 Hz to 10 kHz, within ±0.5 dBm, 1 kHz reference
Main signal Modulation factor: 0 to 100%, resolution of 0.1%

Modulation accuracy: Reading × 0.05 + 2%
Distortion factor: 0.2% or less
[50%, AF = 1 kHz, demodulation bandwidth of 50
Hz to 15 kHz]
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Sub signal Modulation factor: 0 to 100%, resolution of 0.1%
Modulation accuracy: Reading × 0.05 + 2%

Distortion factor: 1% or less
[50%, AF = 1 kHz, demodulation bandwidth of 50
Hz to 15 kHz]

Right and Left signals Modulation factor: 0 to 80%, resolution of 0.1%
Modulation accuracy:Reading × 0.05 + 2%

Distortion factor 1% or less
[50%, AF = 1 kHz, demodulation bandwidth of 50
Hz to 15 kHz]

Separation 36 dB or more [AF = 400 Hz to 4 kHz]
Crosstalk -40 dB or less [from the main to sub, AF = 1 kHz,

at modulation factor of 50%]
-46 dB or less [from the sub to main, AF = 1 kHz,
at modulation factor of 50%]

N.P.C variable range 95%±5% Resolution of 0.1% 
Pilot signals Frequency: 25 Hz±0.01%

Amplitude range: 0 to 10%, 0.1% step
Modulation accuracy: Reading × 0.05 + 1%
Output terminals: BNC connector on the rear

panel (shared by the FM stereo)
Output amplitude: 1 Vrms, ±5%
Output impedance: Approx 600 Ω

■  Simultaneous FM and AM modulation
RF frequency Simultaneous modulation is possible at 2.00001

MHz or higher
■  Modulated Signals
● Internal signals (two systems for AM and FM)

Setting frequency 50 Hz to 15 kHz sine waves
Resolution 50 Hz
Frequency accuracy ±0.01%

● External signals
External input terminals External signal input: Right and left, BNC

connector on the front panel
Input voltage: Specified modulation factor

at 3 Vp-p
Input impedance: Approx. 10 kΩ
Input frequency range: 30 Hz to 15 kHz

Wide band input terminal
Wide band input: BNC connector on the rear

panel
Input voltage: Specified modulation factor

at 3 Vp-p
Input impedance: Approx. 10 kΩ
Input frequency range: 30 Hz to 100 kHz

■  Others/General
● Memory feature

100 different operating status (setting status) data can be stored and
recalled.

● External control interface
EXT I/O terminals Shape: 25-pin D-SUB connector

Signal level: TTL level
Control contents: 8-bit input/output (can be set

and read through GPIB)
Memory up/down/return

Range-out terminals Shape: Pins connector
Signal level: 5 V, 50 mA (source)

GPIB interface (IEEE488.1) SH1, AH1, T4, L2, SR1, RL1, PP0,
DC1, DT0, C0, E1

Radiation interference 1 µV or less
[when measured using a double-loop antenna of 25
mm diameter, at a distance of 25 mm from the case]

Specifications
● General

Temperature and humidity range
For assuring the specifications:
5°C to 35°C, 20% to 85% RH (no condensation)
Operating:
0°C to 40°C, 20% to 85% RH (no condensation)
Storage:
-25°C to 70°C, 20% to 90% RH (no condensation)

Dimensions (MAX) 430W × 99H × 380Dmm (445W × 110H × 440Dmm)
Values in parentheses are maximum sizes.

Weight Approx.10 kg
Line voltage 100, 115, 215, and 230 V AC ± 10%

each, selectable
Power consumption 75 VA maximum (65 W)

■ Accessories Output cable (SA550) × 1


