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•  Critical and expedited services
•  In stock / Ready-to-ship

•  We buy your excess, underutilized, and idle equipment
•  Full-service, independent repair center 

Schaffner NSG-222

Interference Generator

In Stock

Used and in Excellent Condition
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SCHAFFHER NSG Serie 200 
  

1.1 Introduction 

Using the N5G 200 series of instruments, different types of mains 

interference can be simulated. These instruments use plug-in units 

for different types to interference, 

New plug-in units will correspond to different national and inter- 

national standards and will reflect the latest technology. 

The instruments consist of a main frame N5G 700 C or D and different 

plug-in units. 

The following units are available: 

MAT NFRAME NSG 200 C contains line switches, line filter, 
or NSG 200 D fuses and other elements 

PLUG-IN NSG 203 A simulates shor variations and inter- 
ruptions in line voltage 

NSG 204 simulates 06 Tine interruptions 

NSG 222 simulates short pulses with fast rise time 

NSG 223 Simulates 50 psec. interference pulses with 
high enercy 

NSG 224 Simulates pulses with medium eneray and rise 
time 

NSG 226 Data line interference simulator 

HIGH VOLTAGE TEST SOURCES 
  

INSTRUMENTS  NS5SG 504 ].2/50 pulse test voltage generator 

NSG 505 Surge transient generator 

NSG 522 Connecting network to superpose NSG 505 pulses 
on power Tines (DC/AC} 

NSE 500 A Interference simulator for automotive electroni 
equipments 

NSG 509 Hich voltage insulation tester 5kV/50 Hz 500 VA 
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Eide Introduction 

  

Line interference voltage with a fast rise time (< 5nseq) 

and low energy content (~.2 millifowle) can be simulated 

with the NSG 222 plug-in unit together with the W5G 200 ¢ 

main frame. The same unit will generate data line inter- 

ference and control static discherzes. 

Using thie equipment it is possible to simulate inter- 

ference due to for example electromechanical switches, 

interruptors, and cireuit breakers. The corresponding 

frequency epectrum will extend well past 100 Me. 

In electronic cirevite this tyne of interference will 

cause malfunctioning in some logic circuits (TTL,ECL) 

but in others (CMOS) they may in addition cause a slow 

deterioration and eventual distruction. 

The interference pulses will be injected between ground 

and the conductors (common mode) and may be changed in 

anplitude rise time and phase angle. Three amplitudes 

corresponding to three levels of interference commonly 

encountered are: 

Low corresponds to interference 

eccuring continously in 2 

normal electrical mains. 

Medium corresponds to interference 

encountered in the proximity 

of interruptors. 

High corresponds to high intensity 

interference occuring (infre= 

quently) in an industrial 

blectrical mains,
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Experience has shown that only equipment with very good 

power line filtera will function properly with pulses on 

intensity “high" and Sneec rise time. 

Long power line cables will attenuate the amplitude of 

interference pulses and slow down their rise time. A cable 

of 20 meters will reduce the amplitude by approximately 25 % 

and add approximately LOnsec to the rise time. The possi- 

bility of changing the rise time in the WSG 222 will help 

to study the effect of rise time. 

If mo malfunctioning occurs on interference level “mediun" 

and Snsec rise tine the interference suppression may be 

considered adequate for normal use. Equipment that will 

malfunction on amplitude "low" and 20nsec rise time will 

not perform properly in most applieation and does need 

additional filtering. 

The susceptibility of digital equipment te interference 

entering through data linss may be testet by wrapping 4 

wire arcund the data line (Por ex. 10 turne) and connecting 

it to the terminal marked "Line", 

Static discharges oceuring in dry rooms can be simulated 

with the NSG 312 probe. A person causing the discharge is 

simulated with a capacitance of 150 picoforadea in series 

With a 10k Ohm resistance. The discharge voltages depends 

on the length of the diecharge path and has a maximum 

Value of 7 kV, this discharge will occur approximately 

20 prec after the pulse appesring on the "pulse" terminal. 

The discharge pulse has an energy content of about three 

millijouls.
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The trigger pulse appearing at the terminal marked "Main" 

is aynchronized to the electrical mains. It oceurs at the 

last zero crossing before the discharge eycle (during which 

the interference pulse eceure). The pulse appearing at the 

terminal marked " Fulse " will occur approximal to micro- 

seconds ahead of the interference pulse. It can be used to 

lecata this pulse approximately. For a reproducible obser- 

Vation the oscilloscope should be used with internal 

  

  

        

            
  

      
  

                  

synchronisation. 

uf 40me Interference_ 
"pulses 

Interference /" Sy 
i f pin PALTV 

Main | Pulse 
mar? | 

Li | 
Trigger-Pulses 

Charge cycle f° : oe OM ell eee 

| | 
Ome | | 

30ms ba | 

| 
Discharge ee erry 

cycle 

I | — 

25m     
Fig. 1 = Time sequence
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Fic. 1 shows the positions of the two sync. pulses 

in the time sequence of the NBG 222. They occur: 

a) “Main™ at the start of the 
discharge cycle, 

b) “Bulse" 20 asec ahead of the 

interference pulse. 

The sync. pulse appearing at the “pulse” terminal should 

be used only for approximately locating the interference 

pulse since the time lag between the two pulses is approxi= 

mately 20 msec. For observing the pulse and its effects in 

detail (for example on a 100nsec/em scale the internal 

triggering of the oscilloscope should be used (see section 

2.4.2. and Fig. 3.). 

Pulses will appear only at the proper phase angle (with 

regards to electrical mains). They can however be blocked 

if in position "normal" 4 short circuit or a O- level TTL 

output is applied to the gate terminal. In position 

“single shot" a single pulse is released aiter the button 

has been pushed. 

  

  

The electrical mains output is placed on the front plate 

of the NSG 222 (terminals N.P.E.)}. The corresponding 

terminals on the main frame are disconnected.   
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2.41.1 The front panel 

(esr NSG 99 INTTARG Rae GEA ATA 

feria de aaee beans 
bom Mei =| 

  

     
Fises degen fren Tie 

A.) Phase Angle 

Using this control knob the interference pulse can be 

displaced with regard to the mains frequency over a 

Phase angle of 380”. 

EB.) Interference Level 

The amplitude of the interference pulses can be chosen 

approximately at: 

High 1500 V 

Medium 1000 V¥ 

Low 500 V 

C,) Rise Time (normaly 5 nsec) 

The rise time of the interference pulse can be changed 

in steps. 

The steps are additive, pushing all three buttons will 

result in a rise time of 35 nsec.
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D.} 

F.) 

G.) 

Main Output 

The supply Voltage with added interference voltage will 

appear at terminals N.P. und &. The sorresponding terminals 

on the front panel of the main frame of the NSG 200 Care 

disconnected if the NSG 222 is plugged in. 

Polarity 

This toggle switch will change the polarity of the inter- 

ference pulse. 

important 

For the simulation of static discharges the polarity eawiteh 

muat be in position "A," 

Single Shot-Normal Toggle awitch 

On position “single shot" a single pulse will be released as 
the push-button is pressed. On position "normal", pulses 

will appear periodically — unless a short circuit or a 

O- level TTL signal is applied to the ENO "gate" terminal. 

Such a gero level signal or ahort circuit will block pulses. 

Line socket "To Transm. Line” 

By connecting a wire to this terminal interference may be 

coupled ecapacitively to other lines or wires (for example 

to a data line by wrapping a wire around it and connecting 

it to the "line" terminal). 

Pulse 100:1 /inte 50 Ohm 

‘BNC output with internal impedence of 50 Ohm for monitoring 

the interference pulse (attenuated by 100:1). This terminal 

must be sennected either to an oscilloseope with high 

impedance input though & 50 Ohm adaptor or to an oscillos- 

cope with 50 Ghm ingut. Since this terminal is coupled te 

the ming terminals over a small capacitance the line 

Toltage will not appear on it.
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2. 2s 

22.1. 

Peet. 

pesifications 

  

Electrical characteristics 

Pulse (conductors to ground) 

Width LOO ngec 

Rise time 5=35neec 

Amplitude 500/1000/1500 Volt(Rise time 

Int. Impedance 200 Ohm ons) 

Fhase angle 

The phase angle with regard to the 50 c/s power line can 

be changed over a range of g0° te 460°. This corresponds 

to 25 msec. 

Polarity + or «= 

Trigrer pulses 10 ¥ / 1.5 usec. 

Pulse LO0:1 (Bye) Impedance 50 Ohm 

Gate 

Operated by ITL or by mechanical contact. TT1—-0- level or 

ahort circuit: no pulses appear. 

PTL-l- Level or open circuit: pulses appear in reguler 

Sequence. 

Mechanical data 

Weigth 4.900 ke 

Dimensions 265 x 150 = 340 mm 
10.4 2 5,1 2.15.4 inches
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2.3. Application notes 

  

2.3.1. Placing the unit in operation 

A.) 

Cc.) 

(Mains born interference or interference over data lines) 

The plug in unit should be placed in the main frame only 

if the power switch of the WSG 200 C- main frame is in 

position "oft". 

The main frame NSG 200 C must be grounded over the "“grewnd" 

aocket on the back panel. Grounding through the maing cable 

is not sufficient. 

In electrical mains with one conductor (neutral, Marked N) 

on ground potential, care should be taken that the connection 

through cord and plug is made properly - that is that the 

terminal Wie reslly connected to neutral and therefore on 

ground potential. The green lamp on the main frame will 

then light up if the power switch on the main frame ia in 

position "on". 

For mains born interference the equipment that should 

be tested ig comnested to the terminals W.F. and E. on 

the front panel of the NSG 222 (not to the terminals on the 

HSG 200 © these arg now disconmected).. The power can now be 

turned on by means of the power ewitch on the WEG 200 ¢, 

Important 
The maina current passing through the instrument should 

be monitored, It should not excesd 16 ampa for any length 

of time. 

- 16) <
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faded 

Zidedn 

Operating the NSG 222 (static discharges) 

A.) B.) C.) Identical to 3.3.1. 

BD.) The test point with its cable (NSG 312) must be 

serewed to the corresponding terminal on the front 

panel of the NSG 222. The polarity switch must ba 

placed on positive pulses (“~~ ). 

As the equipment is turned on sparks may be drawn to 

any grounded suface. Since the spark gap will operate, 

the terminals P.N. and “line" should not be used during 

tests for static discharges. 

Monitoring the pulse 

In order to measure the pulses generated by the NSG 222 

an oscilloscope with a bandwidth of 50 MHz te 100 MHz and high 

intensity should be used. Best results can be cbtained a 

fast storage oscilloscope. Since with a normal oscillos-= 

cope the intensity will be low it migth be necessary 

to use a dark eloth over the oscilloscope or to darken 

the room. In our laboratories the Tektronix 7633 with 

probes has been used but the corresponding HP cacillos-— 

cope will do just as well. 

= lt =
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For monitoring the interference pulse the “Pulse loo:1" 

output should be used together with a 50 Ohm coax cable. 

In order to avoid reflections at the oscilloscope a 50 Ohm 

adaptor should be used (for example Tektronix O11-0049-01). 

The connection is shown in Fig. 3 

OSCILLOSCOPE 

  

  

  

  

                  

  

NSG 222 

Trigger 
Pulse 10024 

s0do] | 

CHa INT 

ExT 

50 Ohm coax cable 50 Ohm adaptor 

Tektronix O11 -0049-01 

Fig. 3 = Monitoring the interference pulse 

2.3.4. Applications 

Kl legie circuits (for example TTL, ECL, CMOS) are 

susceptible to interference from fast high amplitude 

mains pulses. 

Experience has shown that equipment with good interference 

suppression (filters, ground plates, well shielded 

Cabinets, decoupled datalines) cannot be induced to mal- 

function by the NSG 222. This type of equipment is how- 

ever rare, the vast majority of electronic equipment 

will malfunction when connected to the NSG 222. 

- |]? -
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2.4. 

2.4.1. 

  

Circuit diagrams 

  

iagram 

The time sequence (see page 17) shows that each interfer= 

ence pulse is preceded by a charge - cycle. During this 

eyele the capacitor C is charged to 860 Yolt through the 

thyristor TR=-1. After the charge = cycle is completed this 

Capacitor is discharged through the thyristor TR 2 and the 

resistor R. The resulting pulse is transformed to 7 KV 

by the pulse transformer T-l. 

This 7 KV pulse is now used to charge the capacitors 

Cc, and C- Of these two the capacitor cy is discharged 

through the spark gap SG as it reaches 3 KV. The capacitor 

cy is used only if tests for static discharged through the 

test cable NSG 312 and its retractable tip to any grounded 

metallic surface. The voltage at which this discharge will 

ocour depends on the distance beetween this tip and the 

grounded surface (max. 7 KV). 

The interference pulse generated as the capacitor cS is 

discharged through the spark gap SG is coupled through 

an RC network to the mains (terminals N and FP) and to 

the terminal marked "line". Through this RC network 

amplitude and rise time can be changed in discrete steps. 

The mains terminals on the front panel are connected to 

electrical mains by means of a power line filter. The 

interference pulses will be blocked by this filter from 

entering the electrical mains or any other power supply 

feeding power to the instrument. 

a
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B.) 

New experimental has shown that some types of logic cir- 

cuits can be destroyed by repeated applications of low 

energy (millijoule) pulses. 

Malfunctioning and destruction of logic circuits can be 

simulated with the NSG 222 using pulses superosed on mains 

and on data Line. The susceptibility to static discharges 

shows if the equipment is well shielded. 

Fower = line interference 

Power applied from electrical mains through power Gord 

This is the type of interference most often used in 

testing equipment. The interference pulse is superposed 

on the 120/220/240 Volt 50/60 c/s electrical mains. 

The equipment under test is connected to P.N. and E 

terminals on front of the equipment. Main switch is in 

position "on". 

Power (other than 220/240 V, 50 c/s resp. 120 V 60 Hz 
is applied to "Ext" terminals on rear panel of main = frame NSG 200 

Main switch is in position "Ext" 

Maximum limits on current are indicated in section of 

manual on main frame. 

Typical supply voltages may be: 

a) lis-v¥ 6 50 c/s 

b) 115 V / 400 c/s 

a) day; d.ec. 

of course the power cord must still be connected to a 

220 V / 240 V 50 o/s resp. 120 V 60 Hz outlet, 

Por 400 c/s applications the current should be limited to 

2,5 Amps and one capacitor in the main frame NSG 200 ¢ 

must be disconnected (see section on main frame).
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The following circeult diagrams are shown: 

Complete wnit 3451595 

Individual prints 

Power supply 4,31.507 

Timing cirenit 600,017 

SCR unit 4.31.993 

Gate=-Unit 4,31,514 

- 16 =
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Maina Si He 

i Tavider 1:1 

A Divider 1:2 

H Divider 1:4 

Se ads, , Start 
TAB. EG 7] 4 cA Charge-Cycle 

\ 
SO: oe A Ee Charge-Oycole 

—_ tart 
TAB. ‘al ed Dischargze-Cyecle 

ETA be Discharge—Cycle " 

-_ tf 

d40ma 40me 

S0mea 

The interference pulse occurs during the discharge cycle. 

Fig. 5 
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Appendix: 

PRODUCTS FROM SCHAFFNER INSTRUMENTS AG 

NSG 200-System 

Using the NSG 200 series of instruments, different types of 
mains interference can be simulated, Thesa instruments use 
Plug-in units for different types of interference, 

New plug-in units will correspond to different national and 

international standards and will reflect the lastest techno- 

logy. 

The istruments consist of a main frame "5G 200 C or D-and dif- 
ferent plug-in units. 

The following units are available 
  

Mainframe NSG 200 C or D contains line switches, 

line filter, fuses and 
other elements 

plug-in NSG 203 A simulates short variations 

and interruptions in line 

voltage 

NSG 204 Simulates BE line tnterrup- 

tions 

NSG 222 simulates short pulses with 
fast rise time 

NSG 223 Simulates 50 wsec. interfe- 

rence pulses with high energy 

NsG 224 Simulates pulses with medium 

anergy and rise time 

NSG 226 data line interference stim- 

tator 

Instrument NSG G23 3-phasée coupling network 

and CISPR 150Hz - 30MHz 

 



  

a = 

Instruments 

Instruments   

High voltage test sources 

NSG 504 

NSG 505 

NSG S22 

NSG 509 

NSG 510 

Interference simulators 

N5G 500 A 

NSG 422 

NSG 430 

Uninterruptible power supply 

Instrument NPS 300 

  

  

Az 

1,2/50 us pulse test voltage 
generator 

Surge transient generator [1 MHz, 
2,75 kV) 

Connecting metwork ta superpose 

N5G 505 pulses on power lines 

foc ac) 

High voltage insulation tester 
5 kV/S0 Hz 

AC/DC high voltage tester 

Interference simulator for auto- 
motive electronic equipments. 

Simulates short pules with fast 

rise time 

Simulates static discharges 
2 * 16 ky 

Uninterruptible EMC power supply 

300 VA AC 

  

 



Vertretungen 

Europe 

Batgiguer 

Oenrrarte 

Deutsch ind 

England 

Esoagne 

France 

lhe 

Mederand 

Norge 

Ogetargich 

Schweiz 

Suomi 

Sverige 

Overseas 

Rodeo 5.4. [(Compoganta) Auetration 
22, Av Hooverlaan, 1200 Bruxelles 
Tal, (02) 79841 37. Tales 61415 
CA. Rood 5.4. (Instrurnents) 
37, Place Jamblinne-de Meus, 1040 Bruxeles 4 
Tal. (02) 738 2+ 36, Tales 22 B46 

ASS Monde Etextronik 
Transtormernve) 17, 2730 Kerley 

Tal (02) 84 20-00, Telex 35 200): 

Postkneks 1—F 

#8. Schatiser Industriasiektranik 

Theodor Aahbocksirasse 5, *S00 Karlerune 
Tel. (0721) 61 40-16, Telex OF @26 877 

Postkrais 8 
Hegener & Glaser 
Landehergersirasse 14:5 5000 Miinchen 2 
Ted (089) S010 S354, Talos 05 202 252 

Waycom Ltd. (Components) 
kingham Act neliiBereshr, 

4 1, Teex B48 402 

fis: Ltd, (instrumental <. | 
161 _ 
aad 

a eal 

Hong Kong 

leraal 

     

    

   

   Japan 

ft Ere, 

o73g -TT4669 

Avda. de Breesil 7, Madrid—20 

Tei (01) 455 01 38/40, Telex 42 148 

Schafiner-Franca Korea 
102, Bed. de Valny. 82700 Cotornbes 

Tei (1) 78045 50, Teles 611 B45 

GE. (Component) 
Vie Beeches 1, 20157 Miler 

Tel (Og) 257 14 61, Telex 313-293 
Eistironucleonica SPA (Instrument) 
Prazza De Angeli 7, 20746 Milana 

Tel (02) 49 82 451, Talay 392 033 

Rodelco By. {Momponenten) 

Vein Stuartiaan 22, Rijswik 2H 2108 
Tal (070) 985 760, Telex 22508 

CA. Rood BY. Unsirumenten) 
11-33 Gert von der Lindansiraat, 

228044 Aijswijk 2H 

Tel (O70) S963960, Telex 31258 
Mordisk Elektronik AvS 
Smedsvinger4 Postboks 122, 1364 Hvalstad 
Tal: (02) 78 62 10, Talen 17646 

Transistor ¥mbH iKomponentan o, irre gibi) 
Aubotirasse 414, 1190 Wien 

Tal (0222) 82 94 614, Tole 133 736 
Ahode & Schware-Tektranin  (lnsirumente) 
Sonnlelihnergasse 20, 1100 Vien 
Tel. (0223) 62 41-41, Telex 133-939 

Fieger GmbH iWarmeableiter) 
Mareengasse 10, 1030 Wien 

Tel (0222) 73 46 84, Tabex (01) 31087 

Fabrimes AG 

Kirchenweg 4. BOS? Zurich 
Tal. (04) 47 08 70, Telex 52 S64 

OY Fintranic AB 
Melkoankstu 24.4, 00210 Meiginic: 21 

Tal, (90) #92 22 Telex 124224 

Nordisk Elektronik AS 

Sandhemnagatan 71, 10254 Stockholm 
Tel. (08) 83 50 40, Telex 10 547 

(SLA. 

Ad 

Distributors 

Weringhouse Brake 
and Signal Como. PT YLTD. 
Altona North, 025 Victoria 
Tel, (09) 392 9411, Telex 37477 

Rusinl Electronics & Sales Canada Ltd 
25 Horthsida Rd, Ottawa eH 854 

Tel (619) 829-3944 Telex 053-3662 

Yes Products LTD. (Instruments) 
a7 iol road, May Moon Mouse 14/Fl 
Hog 

Tel soa5i81—4 Telex 38990 
Mono Electr. Ltd. 
Ganoth-Madar, Netariyga 

Te (O53) 32239, Telex OS-35770 

(Components) 

ntex LTO, (Instruments) 
Hankin Street, PO Sete 

Tehewie G2196 
Tet (091) 454151, Tales 34171686 

Shoshin. Shog Kaisha LTO instruments} 

Muromachi, P.O Box Mihoanbashi, 
173 Tokyo 

Tal (08) 270-5921, Telex 0222-3423 

KK Ewig Shoka (Gamponents} 
18-8 ShinsenCho 
Shibuya-Ku Tokyo 

Tel (09) 484-7321, Teles J 6235 

Transpac Korea 
Room Mo. 30 in Bo Bid. 14-16 

9 Ka Grunig Mu-Rio, Chung-Ku, 3012 Seoul 
Tal (265) 3716-5 6221, Teles K26249 

Rhode & Schwert Sales OO. INC (instrum.) 
14. Gloria Lane Fairfield, New Jersey OTOO6 

Fel, (201) 575-0750, Telex 133310 

Power Dyriarmica, Inc (Compan 

17? Valley Street. South Orange, 
New Jersey OFOTO 

Tel, (201) TH2-GSS6. Tales GOR TS 

Perdegin Sancgrigay 2 80
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


