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9.77 If any faults should occur please check the instrument according to the 

9.77 AdJustment Procedure. 

1-1 977 When a fault has been traced and corrected, the valtages and adjust· 

1-2 9.77 ments influenced by the eorreetion must be rechecked, The complete in· 

1--3 977 strument should then be tested 10 make sure thaI all basic functions are 
operative. 

2-1 
2-2 

9,77 
977 The tolerances given in these notes are intended for use as guide for ad­

2-3 9.77 justments, 

1 

2 

9,77 
9,77 

Before correcting any apparent deviation make sure that the measuring 
instrument has tolerances small enough not to affeet the measuremenl. 

9,77 
Modifications 

9,77 
Duc to the constant teehnical progress the instrument will be modified 

3--1 9.77 
from time to time in order to provide continously improvad performanee, 

For this reason there may be small differencies between the instrument 
and the Service Instruction, 

However, the loeal Representative Service IS in possession of all informa­
tion regarding the modifications that have been made. 

Spara Parts 

Please state type and serial number of the instrument when ordering 

spare parts, 

9,77 0-1 
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BROEL & KJ.LER 
Nffirum Denmark Technical Description 1621.1 

Block Diagram 
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The Type 1621 consists of a tunable single pole bullerworth filter with 
switchable bandwidths. 

The princlple of the filter is as follows: 

The Integrators I and II tagether with the first Inverter and feedback I. 
works as a tunable oscillator The circuit starts osclllating when the 
input Irequency is the same as the tuned-in Irequency Feedback II con­
trals that the amplitude 01 the output is the same as the input amplitude. 

When the input Irequency and the filter is tuned to resonanee the ampli ­
fication of the integratars will be exactly x 1. 

For an input frequency lower than resonance, the amplilicatlon af Inte­
grator II will be very high due to C2 which through feedback Ideerease 
the input to the first Inverter and thus stops the oscillating. Now the eir. 
cuits works as a normal amplifier where the amplification is controlled 
by Cl and C2. 

For an input frequeney higher than resonance the output of Integralor I 
decreases due to C 1 which then stops the oscillating and the eireuit 
turns over to a normal amplifier condition, 

The FREOUENCY RANGE switch seleet a subrange of the overall fre­
quency range between 0,2 Hz and 20kHz. The frequeney is swept 
through the subrange by the FREOUENCY TUNING potentiometer 

Valid from serial no. 6941 269.77 1-1 
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Technical Description 1621.1 

~3 


~"Frequency Tuning" 


OmV to -60 mV 
P120 

> ....-----------------1.to Integrator circuit 

+ 6V 

1 

L ____________ J 

(HV)Q3 
-300 mV 

beLow 300 mV p 

(above ,,300 mVp) 

Input from V 12 

" 3G otY!?_-_ 
Ref. tor 
Overloan 

-mV 

-300 mV 

tamp On La mp On 

Feedback l 

Input 

t-L.}---:-----<~--{) I 

Vl 
V4 

I 1---------­

3%~ 1V~ 
23'100 O)VO 


01 Nl 


FiLter Max voltage 

1-2 

(V 9, 10 "A") 

"A" 

I 

45 mV to 450 mV 
> .....;-----J~to Integrator circuit 

(V9, 10 "8") 

Vl0 I 

Q4 

I 
1 

bandwith 
seleetor 
(V4) 

cLosed during overLoad 
( 3'10 position) 

Frequency Tuning Circuit, Manual 

The filter centre frequency is controlled by FREOUENCY TUNING potentio­
meter P120 on the front panel. The voltage to the potentiometer is 

taken from the voltage divider R20, R21 and P3. The output of V17 can 
be variated between OmV and -60 mV DC. 

This voltage is fed to the transistor "A" in the tuning circuit (and to "A" 
in the two integrator circuits). Transistor "A" is basicly used to controi 
the current to transistor "B" which acts as a variable resistor tuning the 
integrators within one decade, but "A" is also used for temperature and 
distortion compensation. 

The output of V 15 will be approximately + 45 mV to + 450 mV DC de­
pending of the P120 position. 

Sync. 
from 
o---

Overload Circuit 

The input to the overload circuit is taken from the Feedback I. The over­
load is activated when the feedback is more negative than -300 mV 
peak. 

For an input voltage to the overload circuit more positive than -300 mV 
peak the voltages will be as follows: 

V14 pin 6 (output) will be -9,5 V DC. and the "Overioad" lamp is inac­

tive. At pin 3 there will be approximately -300 mV DC due to the resistors 

R58, R59 and R63. The two diodes 03, 04 will not be conducting 

When the input voltage at pin 2 goes more negative than -300 mV 
peak, the output voltage (pin 6) changes to approximately -r 8,5 V. The 
"Overioad" lamp is now activated, and the voltage at pin 3 changes 
value from -300 mV DC to + 4 DC due to the diode 04. C22 starts 
charging against + 8,5 Vand the input at pin 2 increase as weil due to 
the diode 03. 
When the voltage at pin 2 reaches + 4 V DC the circuit switches back to 
the previous position, -9,5 V DC at pin 6 which switches off the lamp, 
and -300 mV DC to pin 3. 
Now C22 discharges against -9,5 V DC. When the voltage across C22 
is decreased to -300 mV DC the "Overioad" is switched on again and a 
new cycle takes place. 
This function will be continued as long as the voltage from Feedback I is 
more negative than -300 mV peak. 

The drawing shows the voltage across C22 during overioad. 

The signal from the output of V14 pin 6 to the bandwidth seleetor is 
used to switch automatically the 3% bandwidth to 23% during overioad. 
This is done in order to get a quicker reaction of the filter circuit espe­
cially at very low frequencies. 

9.779.77 
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Technical Description 1621 1 

FREQ< 
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Ck 
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Stop FF 

from Le...eL Rtcordtr 

Decoder 

for one 

Decode 

Frequency Tuning Circuit, Auto 

This circuit will start paper movement of alevei Recorder, when SWEEP 
CONTROl is pressed down to "Start" 

During movement of the paper, sync< pulses will be applied to 1621 
These pulses clock up a Counter, when the number of pulses are equal 
10 one decades movement of the paper a Decoder will reset a Start/Stop 
Flip-Flop and thus the paper movement will stop< 
The output of the Counter is also applied to a Ramp Circuit which will 
generate a voltage for tuning the Filter in synchronization with the paper 
movement 

9<77 Valid from se ria I no< 6941 26 
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BRUEL & KJA:R 
Ncerum Denmark 

Power Supply 

FilTER: "linear" 
INTERNAl BATIERY 

Frequency Tuning Voltage 

FILTER: "Linear" 

FREQUENCY TUNING "r 

SWEEP CONTROl "Manual" 


DC-Off-set Adjustment 

FILTER "23%" 

FREQUENCY TUNING "20" 

SWEEP CONTROl "Manual" 


Adjustment Procedure 1621.2 

Check the following voltages and adjust if necessary. + 12V ±0,3V DC. (P113) 
+ lOV ±O,l V DC. (Pl11) 
~10V ,,0,1 V DC. (P112) 

Remove the connection between P3 and R26 on lE 0161. (Marked 'F' on the P. C board) 

Adjust the voltage on the slider of P3: -1.20V =0,05 V 

Reconnect P3 to R26. Check the voltage across P120 FREQUENCY TUNING: 66 mV ± 2 mV 
If necessary adjust P 1 O 

Check if the voltages are OV 0,2 mV DC between ground on lE 0161 and the following 
components (pin 2) 

Component V16 V15 V6 V12 

If necessary ad]ust P4 P6 P9 P8 

Amplitude Controi 

FilTER to "Linear" 

FREQUENCY RANGE "2002K" 

FREQUENCY TUNING: "10" 

MAX. VOLTAGE: "1 V" 

SWEEP CONTROl' "Manual" 


FILTER to .. 3%" 


FREQUENCY RANGE to "2k-20k" 


FilTER to "Z3%" 

Frequency Control, Manual 

FilTER "3%" 

FREOUENCY RANGE "ZO-200" 

FREQUENCY TUNING "2" 

MAX. VOLTAGE: "1 V" 

SWEEP CONTROL' "Manual" 


FREQUENCY TUNING to "20" 


FREQUENCY TUNING to "2" 

9.77 

Check the voltage between pin 2 and 3 on V17: O V ± 0,2 mV. 
If necessary ad] ust P 1 . 

Input signal to "Filter Input"; 1000 Hz adjusted for 1 V deflection on an electronic voltmeter 
connected to "Filter Output" 

Fine adJust FREQUENCY TUNING for maximum output voltage. 
Deflection: 1 V ± O,6dB. 
If necessary adjust P 114. (lG 0109) 

C~ange signal frequency to 10kHz and check the output voltage 
Deflection:l V 0,6 dB. 
If necessary adjust Pl15. (ZG 0109) 

For the positions of FREQUENCY RANGE "0.2·Z", "Z-20", "ZO-200" the tolerances are 
±O,6dB, but no adJustments. 

Check as above. 

Tolerance' 0,3 dB 
0,6 dB in"2 k 20 k"range 

Input signal: 20 Hz 0,01 Hz • 1 V 

Fine adjust FREQUENCY TUNING for maximum output, voltage 
loosen the knob and turn the pointer to position 2. 

Change signal frequency to 200 Hz 0,1 Hz 
Adjust P5 {ZE 0161) for max. output voltage 

Repeat the above adJustments as they influence e8ch olhers 

Check the frequency for the other positions of FREOUENCY RAt'<GE. Tolerance: ± 1% 

In the rango"Zk-20k' the frequency can be adjusled by C118. (ZG 0109). 

Valid from serial no. 6941Z6 
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Adjustment Procedure 1621.2 

Bandwidth Controi 

FILTER: "Linear" 

FREOUENCY RANG E "20·200 

MAX. VOLTAGE: "1 V" 

SWEEP CONTROl "Manual" 


FILTER to "23%" 


FILTER to "3%" 


Overload Adjustment 

FILTER: "3%" 

FREOUENCY RANG E: "200-2k" 

FREOUENCY TUNING: "2" 

MAX. VOLTAGE: "1 V" 

SWEEP CONTROL: "Manual" 


Input signal: 63.2 Hz adjusted for 1 V on "Filter Output"" 

Frequ 

Check that the output signal is damped mora than 15 dB with FREOUENCY TUNING at the po­
sitions 35.5 Hz and 112 Hz 

Check that the output signal is damped mora than 30 dB WIth FREOUENCY TUNING at the 
above mentioned Irequencies 

Adjust P7 for OV ± 100mV DC at the output of V6 

Input signal: 200 Hz, 6 V peak 


Adjust P2 to the position where the "Overioad" lamp just starts flashing. 


Check that "Overioad" start flashing at the voltages mentioned in the scheme. 


Input 

Frequency 
 200Hz 20kHz20Hz I I 

MAX. 
VOLTAGE: -3% 

Output voltage: 5,5 V - 6,5 V peak 

"1 V" 
 23% 

MAX. 
3°'10 

VOLTAGE:~ Output voltage: 1.1 V - 1,3 V peak 

"0,2V" 23% 


Noise 	 Short circuit "Filter Input" to ground. 

Check the noise on "Filter Output" according to the seheme below. 

Notiee! The noise should only be measured in the range from DC up to 20 kHz. 

FREOUENCY TUNING 

FREOUENCY RANGE 

I 
"0,2 2" I "2 ­

2 

20" I "200 2k" "2k- 20k" 

MAX. VOLTAGE 

"1 V" 

MAX. VOLTAGE 

"0,2V" 

i3% 
r--­

23% 

3% 

r--­
23% 

Noise below 10 mV 

Noise below 2 mV 

Noise 17mV 

I Noise 3,4 mV 

Distortion 

FILTER: "Linear" 
FREOUENCY RANGE: "2k-20k" Input signal 10 kHz. 3 V RMS. 
FREOUENCY TUNING: "20" 
MAX. VOLTAGE: "1 V" 
SWEEP CONTROL: "Manual" 

FILTER to "3%" Check the distortion at 20 kHz to be below 40 dB at the 1621 output. 

2-2 	 9,77 9.77 



Adjustment Procedure 1621.2 

Frequency Controi Auto 

FILTER "3%" 

FREOUENCY RANGE "2002k" 

SWEEP CONTROL "Manual" 

MAX VOLTAGE: "1 V" 


SWEEP CONTROL: "Aula" 


SWEEP CONTROL: "Manual" 


SWEEP CONTROL: "Auto" 


Input signal: 200 Hz, 1 V 


AdjusI FREOUENCY TUNING for max. vol lage on "Filler Oulput" 


AdjuSI P201 (ZH 0159) for max. vallage on "Filler Oulput". 


Ch ange Input FreQuency lO 2 kHz and adjusI FREOUENCY TUNING for max voltage on "Filter 
Output", 

Short circuit pin 1 1 on V202 (ZH 0159) to ground. 
Remove the jumper between R204 and R21 1 


Connect a cable for filter synchronization between Level Recorder Type 2306 and "Sync" 

on 1621. 


Press SWEEP CONTROL for "Start" of sweep. 


After one decade the "Auto" lamp will extinQuish and 1621 will remain tuned in 102kHz. 

Adjust P202 for max. voltage on "Filter Output" 


Alter adjustment rem ove the short circuit and mount jumper belween R204 and R211 


9.77 Valid from serial no. 6941 26 2-3 



BROEL & KJtER Layout Diagram with Parts List ZE 0161 
Nrerum - Denmark 

Filter Circuit 

to P 120 

-c::J- R 

--H- c 

-rL- a 

Ov 

1 Electrolytic 47/JF/40V CE 8965 R 1 Metal 1/4 W 1,}~ 249 kO RF 5249 

2 Polycarbonate 330nF/l00V CS 0340 R 2 1 MO RF 6100 

C 3 Electrolytic 47/JFi 40 V CE 8965 R 3 374 kO RF 5374 

C 4 10/JFi 40V CE 0458 R 4 174 kO RF 5174 

C 5-7 Polystyre ne 2 nF/ 63 V CT 1123 R 5 1 MO RF 6100 

C 8 Ceramic 2,2 pF/400 V CK 0220 R 6 Carbon 5% 100 kO RB 5100 
C 9 15pF/400V CK 1150 R 7 Metal 1% 1 MO RF 6100 
C 10 30 pF/400 V CK 1330 R 8 Carbon 5% 100 kO RB 5100 
C 11 Electrolytic 100/JF/ 40V CE 0443 R 9 Metal 1% 14,3 kO RF 4143 

C 12 Ceramic 10 pF/400 V CK 1100 R 10 Carbon 5% 820 O RB 2820 
C 13 Polystyrene 2 nF/ 63 V CT 1123 R 11 Metal 1% 14,3 kO RF 4143 
C 14 Ceramic 3,3 pF/400 V CK 0330 R 12 487 kO RF 5487 
C 15 30 pF/400 V CK 1330 R 13 71,5 kO RF 4715 
C 16,17 100 pF/400 V CK 0077 R 14 Carbon 5% 100 kO RB 5100 
C 18-20 30 pF/400 V CK 1330 R 15 820 O RB 2820 
C 21 47 nFI 30 V CK 4470 R 16 1 MO RB 6100 
C 22 Polycarbonate 680nF/l00V CS 0388 R 17 Metal 1% 71,5 kO RF 4715 

C 23 Trimmer 2,55 pF/400V CV 0033 R 18,19 1 kO RF3100 
R 20 6.04 kO RF 3604 

P 1 Cermet 0.5W lin. 22 kO PG 3221 R 21 1,4 kO RF 3140 
P 2 1 MO PG 5108 R 22 Carbon 5% 560 kO RB 5560 
P 3 220 O PG 1221 R 23 Metal 1% 60,4 kO RF 4604 
P 4 100 kO PG 4108 R 24 249 O RF 2249 
P 5 220 O PG 1221 R 25,26 4,99 kO RF 3499 
P 6 100 kO PG 4108 R 27 Carbon 5% 560 kO RB 5560 
P 7 1 MO PG 5108 R 28 4,7 MO RB 6470 
P 8.9 100 kO PG 4108 R 29.30 Metal 1% 4,99 kO RF 3499 
P 10 2.7 kO PG 2207 R 31 332 O RF 2332 

R 32 Carbon 5% 820 O RB 2820 
Q 1,2 Silicon BAX13 50 V/ISO mA av 0223 R 33 Metal 1% 27,4 O RF 1274 
Q 3,4 lN4004 400 V/ 1 A av 0237 R 34 90,9 kO RF 4909 
Q 5 BAX13 50 V/150 mA av 0223 R 35 9,09 kO RF 3909 
Q 6,7 Zener lN825 5,9-6,5 VI 0,4 W av 1346 R 36 27,4 O RF 1274 

R 37 90,9 kO RF 4909 
R 38 9,09 kO RF 3909 
R 39 27,4 O RF 1274 
R 40 90,9 kO RF 4909 

Continued 

1621 from serial no 694126 

9.77 



ZE 0161 Filter Circuit 

BROE 
NrerUl 

R 41 Carbon 1/4W 5% 820 O RB 2820 V 1-4 FET 
 N NF510 VB 1021 

R 42 Metal 1% 4,99 kO RF 3499 
 V 5 Op. Amp LM301AN VE 0017 

R 43 Carbon 5% 820 O RB 2820 V 6 770P VE 0035 

R 44 Metal 1% 7.87 kO RF 3787 V 7 
 AD318 VE 0083 

R 45 Carbon 5% 820 O RB 2820 
 V 8 LA301AN VE 0017 

R 46 lIlletal 1% 3L6 kO RF 4316 V 9,10 Diode array 3821N VE 0088 

R 47 127 kO RF 5127 V 11 FET N NF510 VB 1059 

R 48 332 O RF 2332 V 12 Op Amp. 770P VE 0035 

R 49 4,99 kO RF 3499 V 13 AD318 
 VE 0083 

R 50 17,4 kO RF4174 V 14 
 LM301AN VE 0017 

R 51 Carbon 5% 560 kO RB 5560 V 15,16 
 LM308N VE 0046 

R 52,53 820 O RB 2820 V 17 
 201AH VE 0084 

R 54,55 1 MO RB 6100 

R 56 Metal 1% 2 kO RF 3200 8 pin dual in line socket JJ 0804 

R 57 Carbon 5% 820 O RB 2820 14 pin dual in line sockel JJ 1408 

R 58 Metal 1% 4,99 kO RF 3499 

R 59 130 kO RF 5130 Printed Circuit Board XC 1239 

R 61 Carbon 5% 820 O RB 2820 

R 62 470 kO RB 5470 

R 63 Metal 1% 4,99 kO RF 3499 

R 64,65 earbon 5% l MO RB 6100 

R 66 Metal 1% 9,09 kO RF 3909 


CIRCU 
OIAGR 
REF. 

e 10L 

e 103 


e 104 


e 105 


e 106, 


e 108, 


e 109, 


e 111, 


e 112, 


e 113 


c 117 


e 118 


e 124 


L 101 


P 111­

P 114. 

a 101, 


a 103 


a 104 


a 105 


o '06 
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BRUEL & KJfoER 
Nrerum Denmark Layout Diagram with Parts List ZG 0109 

Filter and Power Supply Circuit 

••__-111 22 

••__--l1ll-'2;.;.O__... 

e~ 
~'Ol I08 

••----llll-'..;;O--... I 
~R'X' --II-- e,xx 

CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK 
DIAGRAM REF. DIAGRAM REF. 
REF. REF. 

c 101,102 Electrolytic 100 IJF/ 40V CE 0443 R 101 Carban 1/4W 5o,"Ö 27 kfl RB 4270 

C 103 1000 IJF/ 25 V CE 0419 R 102 18 kfl RB 4180 

C 104 Polystyrene 47 nF/ 63 V CT 1521 R 103 820 fl RB 2820 

C 105 6,8 nF/ 63 V CT 1511 R 104 1,5 kfl RB 3150 

C 106,107 Polycarbonale 1,5 IJF/lOO V CS 0343 R 105 27 kfl RB 4270 

C 108,110,120 Match. Set 1/4% 10 IJF/ 50V ClOO06 R 106 lOkO RB 4100 

C 109,114,121 PolystYL Match. Set 1/4%) 1 IJF/ 30V ClOO07 R 107 820 fl RB 2820 

C 111,115.122 Match. Set 1/4% O,IIJFI 63 V ClOO08 R 108 1.5 kfl RB 3150 

C 112.116.123 Match. Set 1/4% 10 nF/ 63 V ClOO09 R 109 27 kfl RB 4270 

C 113 l nF/ 63 V eT 1546 R 110 10 kfl RB 4100 

C 117 965 pF/ 63 V CT 3529 R 111 2.7 kfl RB 0270 

C 118 Trimmer 10·60 pF/125 V CV 0032 R 112 390 fl RB 2390 

C 124 Ceramic 47 nFI 30 V CK 4470 R 114,115 33 kfl RB 4330 

R 116 470 O RB 2470 
R 121.122 56 fl RB 1560 

L 101 Converter coli LB 0850 

V 101 FET N NF510 VB 1021 

P 111·113 Cermet 0,5W lin 4,7 kfl PG 2470 V 102 Germanium PNP A0162 VB 0078 

P 114,115 470 fl PG 1504 V 103-105 Silicon NPN BC107 VB 0032 

V 106,107 PNP 2N3702 VB 0038 
V 108 NPN BC107 VB 0032 

Q 101.102 Si. BAX16 150 V/300 mA av 0217 

Q 103 le. lF6.2 5,9·6,5 V/0,25 W av 1333 
Q 104 lF9, l 8,5-9,6 V/0,25 W av 1109 Printed circuit board XC 1238 

Q 105 lF6,2 5,9-6,5 V/0,25 W av 1333 
Q 106 lN4738 8,0-8,4 V/0,25 W av 1344 

1621 from serial no. 694126 9.77 



BRUEL & KJ.iER 
Nrerum - Denmark Circuit Diqgram with Parts List 1621.3 

CIRCUIT COMPONENT TYPE STOCK 
DIAGRAIV REF. 
REF. 

C 130-137 Ceramic 10 nF/ 30 V CK 4101 

N 1 "Max Voltage" switch NN 0031 

N 2 "Ext. Power Supply" switch NN 0035 

N 3 "Man./Start" switch NN 0050 

O 1 "Fi Iter" switch OE 0139 

O 2 "Frequency Range" switch OH 3052 

120 "Frequency Tuning" 2 kO PO 2201 

Q 120,121 LED TIL209 1 V/20 mA OV 4000 

Q 122 Silicon 1N4004 400 V/l A OV 0237 

Q 123 LED TIL209 1 V/20 mA OV 4000 

R 120 Wire 4W 1% 15 O RO 1221 

Power cord AN 0010 

BNC socket JJ 0130 

7-pin socket JJ 0709 

8- socket JJ 0802 

BNC plug Jp 0035 

7-pin plug Jp 0703 

8-pin plug Jp 0802 

Banana socket JT 6204 

"Frequency Tuning" knob SN 0070 

"Filter" knob SN 2522 

"Frequency Range" knob SN 2522 

Retaining ring for knob DB 0674 

Socket screw for ring YO 2083 

Key for screw QA 0048 

Fuse 0,5A VF 0023 

Battery container ZG 0117 

Battery R20 "D" 1,5 V OB 0004 

Furthermore 1621 contains the following Sub-assemblies the details of 
which will be found under the respective numbers 

Filter Circuit ZE 0161 

Filter and Power Supply Circult ZG 0109 

Synchronization Circuit ZH 0159 

On page 0-2 will be found an exploded view of the instrument showing 
details and stock ref. numbers of the cabinet parts 

Valid from serial no. 694126 3-19.77 



---~-----, 

! 

-10'1 

Filter 
Lir; 13 ~i"• •Of' (-\,.,. 

~J 
01 

210n 
Pl 

R6 

lQQld1 

R );' 

l. 8 7 ~11.. 

"" 

ZE 0161 

'99kn[0·D+~O,;
R 25 3( 

1<.9.fl V 
R 1<. J, + 

, 
-10\1 

D 

8 zon 
RS' 

··I":V~ 

101 

el O O O c'dsi o. O O EI • 
A 

Max. Voltoge ././ 

/./ 
lV 


O.lV 
~ 
N 1 

Frequency Range 

20 -200 
LM 30tAN 

1-10 • ••2JD-H
LM 308N 


4040 4e11 
 SN 72770 tOl-2eOe2k:­. - - ­. 
G2 

Vss 

Top \llew 

LM 201 Mi 

P lG69 AD 161 AD 31 B BC 1 07 NF510 2N 37C2 BC 21/ 


+ 

o o c o • oo o 
o o o Out ö C o'0' l-r~' elD l)

O c • v+ 

Botto~ view 



SAX 13 

o O O F 

o E 

B 

..........-00 

Rang. 

?GO_lk 

r~~--
12 

ello 

C 118 

ZG 0109 

I.n 
..~~--

"Je 

C 1 

17 

00 kJ'l. 

R 6' 

6. 610ft 

2N3702 
V 10719 

-10V 



~.... 

cb 41/-,F

E-r:~ O,F .... 

J~'__ICI 

13 

!O 

12 

82cn 

Fl <; 7 

azon 
R \07 

2 C 

l,Skrl­
R 105' 

R \2\ 

01 

t12 V 

-17 V 

33 L'} 

Fl l IL, 

r-----~-------, ......,,­____~--~---J13 

Q 106 
8,1 V 

"'I'"--L- 6,,~.5 ... 

os.II·' 
5low ~ 

PowerOn 

r::11 

V 103 C 120 

2,1 kil 
FI,11 

--------------------------------/ 

Output. 

+10V 

o 

-lOV 

1! 

N3 

g;:E:xt PowerSupoly 

Int Bat~E'rY r~1-------~~1d 
N2 

Z H 0159 

ZR o:: 201,Hl. 

R ::100 k.fL 

12) Hl. 

Ex!'Power 
Supply 

r ) ~10V 


