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APPENDIX C. TECHNICAL SPECIFICATION 
 

C1. Sound Level Meter specification. 
 

SVAN 945A working as the SLM meets requirements of the IEC 651, IEC 804 and IEC 61672-1 for the 
Type 1 instruments. 

System configuration :  

·  sound analyser SVAN 945A, 
·  microphone preamplifier SV 11, 
·  measuring condenser microphone G.R.A.S. 40AN (1/2", sensitivity 50 mV/Pa, polarisation 200 V), 
·  recommended acoustic calibrator, SV 30A or B&K 4231  (or equivalent). 
 
 
Measuring range for the LEQ values: 

One measuring range "130 dB"  

Measurement range  (with the error < 0.7 dB) 

(LEQ for the sinusoidal signal and microphone sensitivity 50 mV/Pa) 

from 24 dB “A” - weighting to 137 dB “A” - weighting 

from 24 dB “C” - weighting to 137 dB “C” - weighting 

from 40 dB “G” - weighting to 137 dB “G” - weighting 

from 30 dB “Lin” - weighting to 137 dB “Lin” - weighting 

 
 
Measuring range for the Peak value: 

One measuring range "130 dB" 

Measurement range (with the error < 0.7 dB) 

Peak (for the microphone sensitivity 50 mV/Pa) 

from 68 dB “A” - weighting to 140 dB “A” - weighting 

from 69 dB “C” - weighting to 140 dB “C” - weighting 

from 85 dB “G” - weighting to 140 dB “G” - weighting 

from 75 dB “Lin” - weighting to 140 dB “Lin” - weighting 

 
 

 Notice:  For the signals with the crest factor n >1.41 upper measuring range of the RMS 
(LEQ and SPL) is reduced. The valid upper limit can be calculated according to the below given formula: 

( )2log20137 nAn -= , where A is the upper limit for the sinusoidal signal 

Example: For the crest factor n = 10 the upper limit is  A10 = 120 dB  
 
 

Measuring frequency range  of the acoustic pressure (-3 dB):  1 Hz ÷ 20 000 Hz. 
 

Basic measurement error  of the acoustic pressure: < ±±±± 0.7 dB (measured for the reference 
conditions, see below). 



SVAN 945A USER MANUAL                                                                                                                           . 

C - 2 

Weighting filters  (see appendix D): 

· LIN meeting requirements of the IEC 61672-1 standard for the Type 1 “Z“ filter, 
· A meeting requirements of the IEC 651 and IEC 61672-1 standard for the Type 1 “A” filter, 
· C meeting requirements of the IEC 651 and IEC 61672-1 standard for the Type 1 “C” filter, 
· G meeting requirements of the ISO 7196 standard for the “G” filter.  
 

Special filters:   

· Frequency compensation filter  – filter improving the complete instrument free field frequency 
response (see below), 

·  Diffuse field compensation filter  – filter improving the complete instrument diffuse field 
frequency response (see below). 

 
RMS detector:  

·  Digital “True RMS “ with Peak detection , 
·  Resolution 0.1 dB , 
·  Range 999.9 dB , 
·  Crest Factor unlimited  (for signals in 20 kHz band). 

Time weighting characteristics:    “S“ (SLOW) according to IEC 651 Type 1,  
  “F“ (FAST) according to IEC 651 Type 1, 
  “I” (IMPULSE) according to IEC 651 Type 1. 

Primary indicator range (IEC 651)   from 24 dB to 137 dB (with “A” - weighting). 

Linearity range (IEC 804)   from 24 dB to 137 dB (with “A” - weighting). 

Pulse range (IEC 804)   from 24 dB to 140 dB (with “A” – weighting). 
 

Reference conditions: 

·  Type of the acoustic field free , 
·  Reference acoustic pressure: 94.0 dB  (related to 20 mPa), 
·  Reference frequency: 1000 Hz, 
·  Reference temperature: +20°C , 
·  Reference relative humidity: 65 %, 
·  Reference static pressure: 1013 kPa, 
·  Reference incidence direction: perpendicular to the microphone diaphragm . 

 

Calibration :  Acoustical - with the acoustic calibrator SV 30A or  
B&K 4231  (or equivalent), 

  Calibration level for the free field – 93.8 dB , 
  Calibration level for the diffuse field – 94.0 dB , 
  (See 40AN free field correction table below). 
 
Warm-up time:   1 min.  (for 0.1 dB accuracy). 
 
Effect of humidity:   < 0.5 dB  (for 30%<RH<90% at 40°C and 1000 Hz). 
 
Effect of magnetic filed:   < 15 dB (A) or < 25 dB (Lin)  (for 80 A/m and 50 Hz). 
 
Effect of temperature:   < 0.5 dB  (from -10°C to + 50°C), 
  Operating range – from -10°C to + 50°C, 
  Storage –  from -20°C to + 60°C. 
 
Effect of Vibration:   < 71 dB  (from 20 Hz to 1000 z at 1 m/s2). 
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Additional functions:   Overload indication , 

 Underrange indication , 

 Battery state indication . 
 
Accessories included: 

40AN Condenser microphone ½”, 
SV 11 Microphone preamplifier, 
SC 09A AC output (Lemo 1 to BNC) cable, 
SC 16 USB 1.1 cable, 
SC 17 RS232 cable, 
SA 16 Power supply unit. 
 

 
Accessories available:  

SC 13 5 m preamplifier extension cable, 
SA 17 External battery pack, 
SA 22 Windscreen. 

 
Effect of accessories:    
Preamplifier extension cable SC 13  No effect up to the 20 kHz . 
Windscreen SA 22  See below. 
 
 
Free Field Characteristics 
 

40AN Free Field Corrections
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40AN free field correction table for the 0 deg and random incidence 
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SVAN 945A Typical Complete Instrument Frequency Res ponse
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Effect of the Windscreen SA22
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SVAN 945A Frequency Compensation Filter 

 

 
SVAN 945A diffuse field filter 
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SVAN 945A free field frequency characteristics
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Directional characteristics 
 

 
Directional characteristics for frequency equal to 1 kHz  
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Directional characteristics for frequency equal to 2 kHz  

 
Directional characteristics for frequency equal to 4 kHz  
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Directional characteristics for frequency equal to 8 kHz  

 

 
Directional characteristics for frequency equal to 12 kHz  
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C2. Sound Analyser specification. 
 

SVAN 945A working as the Sound Analyser meets requirements of the IEC 651, IEC 804, IEC 61672-1 
and IEC1260 for 1/1 and 1/3 octave analysis for the Type 1 instruments. 

System configuration :  

·  sound analyser SVAN 945A 
·  microphone preamplifier SV 11 
·  measuring condenser microphone G.R.A.S. 40AN (1/2", sensitivity 50 mV/Pa, polarisation 200 V) 
·  recommended acoustic calibrator, SV 30A or B&K 4231  (or equivalent) 
 
 
Measuring ranges: 

Two measuring ranges “105 dB” and "130 dB"  

Measurement range Measurement range  (with the error < 0.7 dB) 

(LEQ for the sinusoidal signal and microphone sensitivity 50 mV/Pa) 

105 dB from 24 dB “A” - weighting to 115 dB “A” - weighting 

105 dB from 24 dB “C” - weighting to 115 dB “C” - weighting 

105 dB from 24 dB “G” - weighting to 115 dB “G” - weighting 

105 dB from 30 dB “Lin” - weighting to 115 dB “Lin” - weighting 

130 dB from 44 dB “A” - weighting to 137 dB “A” - weighting 

130 dB from 42 dB “C” - weighting to 137 dB”C” - weighting 

130 dB from 40 dB “G” - weighting to 137 dB “G” - weighting 

130 dB from 46 dB “Lin” - weighting to 137 dB “Lin” - weighting 

 

Measurement range  

Peak (for the microphone sensitivity 50 mV/Pa) 

Range Max Peak value 

105 dB 118 dB “A” - weighting 

105 dB 118 dB “C” - weighting 

105 dB 118 dB “G” - weighting 

105 dB 118 dB “Lin” - weighting 

130 dB 140 dB “A” - weighting 

130 dB 140 dB “C” - weighting 

130 dB 140 dB “G” - weighting 

130 dB 140 dB “Lin” - weighting 
 
 

 Notice:  For the signals with the crest factor n >1.41 upper measuring range of the RMS 
(LEQ and SPL) is reduced. The valid upper limit can be calculated according to the below given formula: 

( )2log20137 nAn -= , where A is the upper limit for the sinusoidal signal 

Example: For the crest factor n = 10 the upper limit is  A10 = 120 dB  



                                                                                                                           SVAN 945A USER MANUAL 

C - 9 

Measuring frequency range  of the acoustic pressure with the HP filter (-3 dB):  1 Hz ÷ 20 000 Hz. 
 

Basic measurement error  of the acoustic pressure: < ±±±± 0.7 dB (measured for the reference 
conditions, see below). 

Weighting filters  (see appendix D): 

· LIN meeting requirements of the IEC 61672-1 standard for the Type 1 “Z“ filter, 
· A meeting requirements of the IEC 651 and IEC 61672-1 standard for the Type 1 “A” filter, 
· C meeting requirements of the IEC 651 and IEC 61672-1 standard for the Type 1 “C” filter, 
· G meeting requirements of the ISO 7196 standard for the “G” filter.  

 
 
Special filters:   

· Frequency compensation filter  – filter improving the complete instrument free field frequency 
response (see below), 

·  Diffuse field compensation filter  – filter improving the complete instrument diffuse field 
frequency response (see below). 

 
 
RMS detector:  

·  Digital “True RMS“ with Peak detection , 
·  Resolution 0.1 dB, 
·  Range 999.9 dB, 

·  Crest Factor unlimited  (for signals in 20 kHz band). 
 
 
Time weighting characteristics:    “S“ (SLOW) according to IEC 651 Type 1,  

  “F“ (FAST) according to IEC 651 Type 1, 

  “I” (IMPULSE) according to IEC 651 Type 1. 
 
 
Primary indicator range (IEC 651)   from 44 dB to 137 dB (with “A” - weighting). 
 
 
Linearity range (IEC 804)   from 44 dB to 137 dB (with “A” - weighting). 
 
 
Pulse range (IEC 804)   from 44 dB to 140 dB (with “A” - weighting). 
(for 130 dB reference range) 
 

Reference conditions: 
·  Type of the acoustic field free, 
·  Reference acoustic pressure: 94.0 dB (related to 20 mPa), 
·  Reference frequency: 1000 Hz, 
·  Reference temperature: +20°C , 
·  Reference relative humidity: 65 %, 
·  Reference static pressure: 1013 kPa, 
·  Reference incidence direction: perpendicular to the microphone diaphragm . 

 

Calibration :  Acoustical - with the acoustic calibrator SV 30A or  
B&K 4231  (or equivalent), 

  Calibration level for the free field – 93.8 dB, 
  Calibration level for the diffuse field – 94.0 dB, 
  (See 40AN free field correction table below). 
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Warm-up time:   1 min.  (for 0.1 dB accuracy). 
 
 

Effect of humidity:   < 0.5 dB (for 30%<RH<90% at 40°C and 1000 Hz). 
 
 
Effect of magnetic filed:   < 15 dB (A) or < 25 dB (Lin)  (for 80 A/m and 50 Hz). 

Effect of temperature:   < 0.5 dB (from -10°C to + 50°C), 
  Operating range – from -10°C to + 50°C, 
  Storage – from -20°C to + 60°C. 
 
 
Effect of accessories:    
Preamplifier extension cable SC 13  No effect up to the 20 kHz , 
Windscreen SA 22  See above. 
 
 
Effect of Vibration:   < 71 dB (from 20 Hz to 1000 Hz at 1 m/s2). 
 

Additional functions:   Overload indication , 

 Underrange indication , 

 Battery state indication . 
 
 
Noise levels  (measured with the microphone equivalent impedance 18 pF): 

· ”LIN” weighting < 11 µVRMS, 

· ”A” weighting < 6 µVRMS, 

· ”C” weighting < 6 µVRMS. 

· ”G” weighting < 6 µVRMS. 
 

Antialiasing filter : 

Built in antialiasing filter ensuring correct sampling of the measured signal. 

Sampling frequency :  48 kHz (internal only). 

Analogue to digital converter :  2 x 20 bit . 

Reference range : 130 dB.  

Input attenuator accuracy (for f = 1 kHz and T = +23°C):  ±±±± 0.1 dB.  

Internal oscillator accuracy (for f = 1 kHz and T = +23°C): 0.01 %. 

 

Digital Filters (see Appendix D) 
 
High pass filter  HP high pass filter for 1/1 and 1/3 octave analysis. 
 

High pass filter  LIN  cut-off frequency 27.0 Hz / -0.1 dB (10.0 Hz / -3.0 dB),  
pass-band ripple < 0.1 dB, roll-off 6 dB / octave. 
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1/1 Octave 15 filters with centre frequencies from 1 Hz to 16 kHz (base 2), meeting 
DIN 45651, IEC 1260 (Annex B) and ANSI S1.11-1986 for Type 1. 

 
 

1/3 Octave   45 filters with centre frequencies from 0.8 Hz to 20 kHz (base 2), meeting 
DIN 45651, IEC 1260 (Annex B) and ANSI S1.11-1986 forType 1. 

 
 

FFT Analysis  (optional): 

1920 power spectrum lines  calculated in real time  with Overlapping and linear averaging. 

Overlapping factor: 
> 37% for 22.4 kHz band, 
> 68% for 11.2 kHz band, 
> 84% for 5.6 kHz band, 
> 92% for 2.8 kHz band, 
> 96% for 1.4 kHz band, 
> 98% for 700 Hz band, 
> 99% for 350 Hz band, 
> 99% for 175 Hz band, 
> 99% for 87.5 Hz band. 

 
Time window: Hanning . 
 
Averaging: Linear . 
 
 

Tonality  Analysis  (optional): 

Two 800 lines power spectra calculated in real time  with “A” weighting  filter, Hanning window  and 
linear averaging . 

These FFT spectra are calculated in parallel to the standard measurements in Profiles. 

Spectrum1 is calculated in the frequency band 18750 Hz with 48 kHz sampling frequency. 

Spectrum2 is calculated in the frequency band 3125 Hz with 6 kHz sampling frequency.  

 

 Notice:  For the acoustic pressure measurements the irregularity of the instrument’s 
frequency characteristics mainly depends on the frequency characteristics of the measuring microphone. 
Thus the accuracy of the sound measurements for the frequencies below 10 Hz and above 10 kHz can be 
out 1.5 dB limit (for the free wave perpendicular to the microphone diaphragm). 
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C3. Auxiliary technical specification 

 
Measuring Input : 

 

 

Socket LEMO type ENB.0B.305 compatible (external view) 
 

LEMO ENB.0B.305 
Pin number Signal 

1 +28 V 

2 Ground 

3 +200 V 

4 Ground 

5 Signal input 

Case Signal ground 

Chassis Signal ground 
 
 
Power supply : 
 
Instrument is dedicated for the operation from the internal rechargeable battery. 
Internal battery (4.8 V / 1.6 Ah) ensures operating of the instrument for the minimum 10 hours. For the 
temperatures below 0°C operating time can decrees down to 8 hours. 
 
Charging time (with the standard SA 16 charger) is about 8 hours (with the switched off instrument). 

Instrument can be also powered from the external source (e.g. SA 17 or car battery) with the DC Voltage 
from 8 V to 15 V.  

Voltage ripple should not exceed ± 5%.  

Power requirement is voltage dependant: 
for 8 V  - 600 mA DC, 
for 9 V  - 500 mA DC, 
for 12 V - 400 mA DC. 

 

 

Power Supply connector 3.0 / 1.1 mm (external view) 

Internal Pin  3.0/1.1 

Shield Ground 

1 + 8 V ¸  15 V 
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AC out  (Analogue Output)  standardised output of the measured input signal (no weightings) 

 
 

LEMO type ERN.00.250 compatible socket (external view) 

Pin Number ERN.00.250 

1 Output 

Shield Ground 

Chassis Ground 

Socket: LEMO type ERN.00.250 compatible 

Output Voltage: 0.2 VRMS (± 5 %) at input level 105 dB (dB related to 1 mV) for 105 dB range 
 0.2 VRMS (± 5 %) at input level 130 dB (dB related to 1 mV) for 130 dB range 
 Frequency Band (-3 dB) - 0.6 Hz – 22.6 kHz 

Output impedance: 51 W / 1% 
 
 
Interface RS 232 

It meets RS 232C EIA requirements and enables remote control of the instrument and data transfer up to 
the 115 200 bit/s.  

Table below gives the connections of the SC 17 cable and standard PC 9 pin RS232 socket. 

 

RS232 Mini-DIN socket (external view) 

 

PC RS232, 9-pin –
connector 

Signal name 

Mini-DIN 

Pin number  

DB 09 F 

Pin number 

1 - LSD 2 - EXTINT NC (not connected) 

2 - RXD 5 - TXD 2 

3 - TXD 1 - RXD 3 

4 - DTR 6 - DSR 4 

5 - GND 4 - GND 5 

6 - DSR 3 - DTR 6 

7 - RTS - 8 connected to pin 7 

8 - CTS - 7 connected to pin 8 

9 - GND - 9 (NC) 
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Interface USB 1.1 

It meets USB 1.1 requirements and enables remote control of the instrument and data transfer up to 
12 Mbit/s.  

 

USB socket (external view) 

Pin number USB 
1 Vbus 
2 D- 
3 D+ 
4 GND 

Shield Ground 
 
 
Display : 
Graphic with 97x32 pixels plus icons with LED backlighting. 
 
Memory : 
8 MB flash memory (expandable up to 32 MB) and 96 kB of the RAM memory.  

 
Real Time Clock : 
Built in real time. Accuracy better then 1 minute/month. 
 
Weight (with battery, preamplifier and microphone): 635 g. 
 
Dimensions : 299 mm (with the SV 11 preamplifier and 40 AN microphone) x 84 mm x 44 mm 
 
Electromagnetic Compatibility  
Instrument meets IEC 61672-1, EN 50081, EN 50082 standards. 
 

 Notice:  EMC compatibility is guarantied only with the origi nal SVANTEK’s 
accessories! 

 
 
Safety : 
Instrument meets EN 61010-1 (1993) and IEC 1010-1 (1990). 


