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1 Basic description of the design
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Fig. 1 displays the schematic diagram. The resonant circuit applies inductance L1 and capacitor C1. The
design allows resonant behaviour by cyclically exchanging the capacitor's electric field-energy and the
inductor's magnetic field-energy. The design's transfer frequency depends on the values for the capacitor
and for the inductor. Assuming negligible losses the resonator's frequency may be calculated by the
following formula:
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To achieve this goal the design controls the capacitor's current proportionally to the capacitor's voltage. In
this system the active element is the operational amplifier IC1A in a non-inverting amplifier-circuit with
resistor R2 and the trimmer-resistor TR1. This circuit will amplify the capacitor's voltage at an adjustable
rate of 1 up to 3, which will increase the current into resistor R1 proportionally to the voltage at C1. 4i&
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FXA HAR, LA B e, i 7R, IR G, IR TT B R
KREHICIR, 7 A HEHR2NME B B BH TR AR R JBOR AR 2t b o LR BR 2 7E 13 31K 5 Vi 1
PBOKR FELZ HL s, #% REC AP FU R 1R B 481, s [R5 0 7 9 1) FLBHRLIY) FELYE - The losses in the resonator
circuit may vary and to compensate a range of tolerances we will need an adjustable amplifier. The
operational amplifier IC1B is used as a comparator and compares the resonator's voltage with a
reference-voltage of circa 0.5V (depending on ASURQ's battery-voltage). The comparator's result is
applied to the extension-pin INT1. JL3RZeik b HFET S T ReSHIRZ A2, I LA T oR%hnT DAk
ZHPEE, FATTHZE AR . IBEBOGRICIBIE L S, T RZI0.5VII S 2% fi ok
HB AR (FHASURORI VB tRiE ) o HUARAR W45 RN I AEd B IINTL . To avoid
signal-collisions between the processor-pin and the output of the operational amplifier in
non-programmed processor the port is being protected by resistor R4. D4 replaces the previous
line-follower LED. The left part of the circuit containing a number of diodes and capacitors generates a
negative voltage with respect to the ground level. The design will need a negative voltage as the
resonator's voltage swings in a positive and negative range, centred at the ground level. A %o 7E AL P 2%
BT AR 20 R AL 3 2 BL 3 SO A8 10 th 2 T R AR s 5 o, AT DAHIRASK R $3m H, DA T2
R HEIZELED . it b 222 i 0 00 5 — 28 TR AL, 7Rk b B Ol s o BT 22 1Al
RIS AR 3L rL s, SRR IE AT ARV, DA Dy ol

Several types of designs are available for metal-detectors. The Asuro-design supports the two following
design-types:

IRZ PPk A T8 B ERIAS, ASUROMIBETT SCRFLL R R 128 2L

1 The design’'s amplification-factor and the equivalent energy-input for the resonator is to be
controlled at a level, in which electrical losses in the resonator are exactly to be compensated as long as
no metal is to be located near the coil. If metal objects are located near the coil the so-called eddy
currents (for conducting materials) or demagnetizing losses (for non-conducting, but ferromagnetic
materials) result in extra losses, which will cause the decay of oscillations.

BT BBOR LB AL (1) S5 RE = N BH— 0 (RSP, ARk b, IS4G B I e 42 8 A7
15, IR TR e B TR o A R P BT A WAL AE, MRS I, 2 R BUAMURE,
AR FEdRG A DI REEIR .

2.The design's amplification-factor is to be controlled at a level, in which additional losses by metals in
the vicinity of the coil will be compensated and the circuit is to measure the oscillator's frequency. In this
mode any conducting materials near the coil result in eddy currents, decreasing the field strength and the
inductance and simultaneously raising the oscillator's frequency. Ferromagnetic materials will increase
the field strength and the inductance, which lowering the oscillator's frequency. Additionally to detecting
metals this design-mode also allows a rather crude determination of the type of detected metal.

W IBOR IR B 2 th— A, AEKE B, 2B T & JE 7= A M 2 RGeS TR b,
I H 2 B2 MR YR 28 IR . ZEIX PR, 28l BT AT A S ARM R B  r= A i B, b T
i3 TR g, (R HE m T IR 37 2 I B0R o BRREM R B8 INig37 1 FUER 7, FRARYR T s R 5
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2 Constructional details ZZ #4407+

2.1 Manufacturing the coil il £k Pl

In case the coils has been prefabricated completely, including glueing the capacitor and applying the
cables as documented in fig. 8, you may skip this chapter. Otherwise you will enjoy the next steps! 41
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First of all we must apply 400 windings (yes, you are reading the correct number!) of very thin isolated
copper-wire (diameter 0.1mm) to a coil-carrier. B 500520 FAr £ 18 14400 B8 1R 41 11 48 2040 2% ( AR N
0.1mm) .

The kit supplies a double-sided coil-carrier for two core-halves (see fig. 2).
PN T HZXGRZ B i &, 0K e im0, W& 2,

Figure 2: coil-carrier, complete Figure 3: coil-carrier, halved

In order to fit for our purposes we will have to split up the carrier with a saw. A suitable saw is a
fine-tooth hacksaw. We will have to remove one chamber by sawing the other chamber in the middle.
This procedure results in a singular coil-carrier. Remaining sawing edges may be removed with fine
sandpaper (grain size: 240 or 300) or by carefully applying a sharp knife (protect your fingers!). The
removed parts will not be needed and may be thrown away.

N TIEBN R H Y, 5 S TR ok 8, &3 B8 12 B A S8 I AN B, e 2k Bl s i)
AL — N T LA T o FRPAR CRIORE ST e 24083000 & # BRI K /N T 17N ol 3 11712
Gty o HEAn R AN EE T LAY

In order to apply the coil to the carrier we suggest to place the carrier to a pencil-shaft or (even better for
it's conical form) to a suitable paintbrush. In an optimal method we also carefully fix a few centimetres of
the isolated copper wire together with the carrier at the pencil's shaft as demonstrated in fig. 4. As an
extra fixation you may apply some adhesive tape (cello-tape) to avoid any slipping movements of the
wire.

NG ARG 2 Pl A iy s b, B BUR SAEHE i A e AE YR Al B A IE IR 2 Lo 38T — AN IEHT 1
TN, Bt N O JLEOR A G ARG AR BB, Wnl&l4. Jiobh, S HIaE M oR 2eb A, B
RS iVseic e
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Figure 4: Winding preparations

After these preparations you start carefully winding up the 400 turns of wire. Of course you avoid
reversing the winding direction and you fill the windings neatly, otherwise the 400 windings of wire will
fail to fit in the available place. In case the wire should break (there is no room for a repair) or you fail to
count correctly you must restart the procedure. No problems are to be expected for winding numbers
between 380 up to 420, but do not exceed these tolerances.

HUFIRAEHESR TAE S, /D ITURSEA00 6 A Ze o B8R, ANEFE LT n), /N0 AT
P, FEAIRA00RE| M Ze S IRMER LT . A7 YR 1 B B 2 el &, AT TG . 2Rl 5
10 [ 7E 3804114202 [A] & WA ) /L), (EUHE HS Y R AN SRR

Having completed the windings you are advised to fix the windings with some nail varnish or instant
glue. As soon as the glue has hardened you may carefully remove the cello tape and the pencil or brush.
PhFEk)n, TAELR By — SO, SERKT TNV T 32 B RN B 4 B 2

You may also cut the wire, but do not forget to reserve a few centimetres at both sides. The wire-endings
have to be directed into one direction and are not allowed to pass through the hole in the coil-carrier (see
fig. 5).

Wy DAk H 2k, EOR AR TAEPTL PR B LK, SR i s 20 1) — A5 ), ASRE o el 4%
ras P AL . CnE5TR)

Fig. 5: coil-carrier - completed

Having completed the coil-carrier you may fix the structure into the core with some instant glue. The
wire's endings are to leave the core at the closed core-side through a slit (see fig. 6).
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Fig. 6: Coil - fixed in the core

At this stage you are asked to remove the isolation at the wire-endings, starting at a one or two
millimetres from the core towards the outside. The optimal tool to remove isolation is a soldering tool
with some fresh solder at the soldering tip. Apply the heated top for some time until the isolation has been
removed and a thin layer of soldering tin is covering the wire. Warning: the generated smoke may cause
injuries to your health and should not be inhaled!

X L S A5, IREC 13022 KA TF0R 1) Ab 2 SR G ik o Beddi FH T L R A8 AR L
HIE Rk By — S5 e SRR TR, R AR Bk S A e A5 B AE — BUNTR], SNIE 48 204K 58
EEREE, IR LA B B PR TR, Bl AN

At last you apply some instant glue to the backside of the coil and fix the 10nF-capacitor (imprinted text:
103) in a suitable position to point the wiring connections towards the slit for the coil-windings. Fig. 7
demonstrates a location for the capacitor besides the carrier's hole — just in case we may need the hole for
some reason. The published design however does not really require this exact position. i J& 7F 2k &l 1) &5
R BRI, AEGIGERIALER L10nFRT A, KL abda 2 el i gEptat, wik7, Sos 115
i g O FLSF TN AR A, AR 2 2oL

Now cut the capacitor's wiring connections to circa 5 mm, wind the tinned copper wire-endings around
these wiring connections (maybe using a pair of tweezers) and fix the connection by soldering. ILAEHH
FINEERAE B R A2 K, RGBS (1A 2 i P Hefr A i B b (a] DA 1o A T
B SRJE IR ] g JEHEAL .

Fig. 7: Coil with capacitor
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Next we proceed with the ready-made cables. The dual cable has been dimensioned at 70 mm, stripped,
twined and tinned at the cable-endings. You are asked to solder the cable-endings directly entwined to the
capacitor-endings with the endings and pointing in the same direction as shown in fig. 8. Polarity is
irrelevant. If you have a multimeter you may now measure the resistance between both cable-endings.
The resistance-value is to be circa 30Q. If the value exceeds 60€2 you should check the proper removal of
the isolation layer at the thin copper wires, the soldering quality and any ruptures of the soldering and
cables. Should the resistance-value be much lower (< 10Q) you may check for short circuits at or near the
soldering area. Unfortunately you are unable to detect short circuits within the winding area. %~ >kZE 4b
OSSR T, PRI 702K, K45, Mg, dinmfidy. RaE
S LR ARARAE A B 7, ) S A ) A, 8. MR ISR TR Iy IR &
At 2 TR FERH,  FBELEL N 1% K 20 430 Q@ i R A BRAFER Y 1760 Q, IR 4wl iz Al 21 4 5 44
AR R SR, DU S R AL R EG TL0 Q, A4t AR
Al AR A B o A R

Fig. 8: Coil (assembly completed)

2.2 Inserting the coil-assembly 2% A 2] 2 2% P

To insert the completed coil-assembly into the robot you start by removing the ping-pong ball. Right now
you will be grateful if you have glued the ping-pong ball at a minimal number of points instead of an
overall glued area of the component.

Proceed by glueing — again using an instant glue — the coil at the backside under the ping-pong ball (see
fig. 9). ZAENLAF NP RN FE BRI L, e TIT o Bk, BT oK el e AE e Fepk B
ARk s, n 519,

Attention: If ASURO has not been prepared for assembling an extension PC-board you will have to
postpone attaching the ping-pong ball until the preparation for the extension board has been completed.

TER: WEORASUROBIA HERS A 228 IEPCB, R4 FHL2IY AR IIHE 2 A 4 n] DUE R I ER
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Fig. 9: Coil - attached to the ping-pong ball

2.3 Inserting the extended plug-sockets % A3~ e fdi1f:

Before assembling the components to the PC-board you will have to insert the extended plug-sockets.
You will have to use a different procedure depending on the status of the ASURO-system. Please check
whether the ASURO has been prepared for assembling an extension PC-board or not. 7F2H 243
PCBZ i, WZESCIENY ReddifE, MRIEASURO RS i A AN R 4120 98, JF Hg K A
ASUROZ 17 LA HEA U234 FEPCB.

a) ASURO does not provide extended plug-sockets for the extension board
ASUROBA A M B2 Bt e ddi it

In this case you will have to remove the components for the line-tracing (the photo-transistors T9 and T10,
as well as the LED D11) from the PC-board. These activities require a removal of the ping-pong ball. The
easiest way to proceed is to heat the components, which are to be removed with a soldering device while
simultaneously and carefully pulling the components out of the PC-board's holes. If you are lucky the
PCB-holes are free, otherwise the superfluous solder may carefully be removed with a solder sucker and /
or a solder wick.

Now the two-and three-poled male and female plug-elements have to be assembled and — additionally to
the plugs at the ASURO-board — inserted in the ASURO-PCB as illustrated in fig.

10. In a following step you may first insert the extension-board and at last proceed by soldering the male
and female plug-elements at the extension-board and the ASURO-main PC-board. 7EIXFENL T, B 5G
TNPCB_ L FFIG I BOE AR TO TIOMILED D11) , MO TAE LB L ibi fo sk, #%
i PR i P AR AL, TR /N0t APCB AL E TP X S 41 o 2125 4y P AR B — AR ]
PEABAPESRR AN Z A5, 6 2R ASURORR _E 4 Sk 4 ANASURO-PCB L, U101 7R, #% T RESE
FAY TN B Ja FRRE B AT B R AN 2R 219 e AASURO 3= Z2{JPCB _E..
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b) ASURO already provides extended plug-sockets for the extension board

ASUROLCLZ A ARSI T4 Jredift
The two-and three-poled plug-elements are to be inserted into the plugs at the ASURO-PC-board (see fig.
10), on top of which you may attach the extension board. The pins will be protruding from the PCB. If all
components are well-placed the extended plug-sockets are to be soldered to the extension-board. # 4 A\
FAFIEASURO PCB L [#i#4L (WE10) , ZEASURO PCBI R B4 AR, ZE5¢ HHPCB L ffi% il
WRY G BT A O S A Re s T, K ILE Y et .

2.4 Placing the ping-pong ball % & f=FeEk

Having soldered the extended plug-sockets to the printed circuit board you have to unplug the extension
board and place the component apart for further assembling activities. Now pull the connecting cable of
the coil through the hole in the ASURO-PCB and attach the ping-pong ball (together with the included
coil) carefully with merely three or four glueing dots at the ASURO-PCB. 7EPCB /&I JE4dift )5,
Se AN A e AR A e A, Oy (0 )5 M A A3 TAR AR S o 43 T RN el (1) i 12 2 A
ASURO-PCBH 1L % ik, 7E ASURO-PCBH ¥ = PUY/MRE I s e L Fe bk (HLINAr AT 2B /)N
DR

2.5 Assembling the Printed Circuit Board ZH%:PCB

After placement of the extended plug-sockets (and eventually the plug-arrays as well) you may remove

010-62669059 www. 61mcu. com fae@ 1mcu. com



ASUROE EZF-3" JEAS L B

the PCB and complete the assembly phase. According to the component placement drawing (see fig. 12)
you are advised to proceed the following way: Up to R7 all resistors are to be placed upright — according
to the ASURO-standard, which implies bending a U-turn (180° ) for one leg of the components. Bend
both legs for component R7 at an angle of 90°. Z%& ﬁ?i‘ﬁ)@a‘aﬁ{#F;}?PCBmﬁkéﬂ I)?, R 12
H A AL B I IR LU 5 aae e RERTAI AT (1Y) o BEL AR 5 WA
YK LAF I — HUEES BUTE (180°) , W ALAFR7IF P HUEI#RES H190°,

CON1

oo b .o @
lm Ri1i @

x R3
@ o

Q

TR1 CG
@Cz -m—.
22 .-m

Please insert the components in the following sequence:1C1: Initially merely insert the socket, be careful

AOC30uT

YCCouTL
UCCOUTZ

)

GHNOOUTL
CHNDOUTZ2

AOC20uT

to apply the correct polarity!D1, D2, D3: 1N4148, be careful to apply the correct polarity!C4, C5, C6:
100nF ceramicR1, R2, R3, R7: 10kQ 5% (brown, black, orange, gold)R4: 220Q 5% (red, red, brown,
gold)R5: 1kQ 5% (brown, black, red, gold)R6: 100kQ 5% (brown, black, yellow, gold)C2, C3:
Electrolytic capacitor 100uF, minimal 16V, be careful to apply the correct polarity! TR1: Spindle-trimmer
20k uprightD4: LED 5mm rot, be careful to apply the correct polarity! CON1: screw terminal, cable entry
must point to the PCB-edge.IC1: Now insert the TS912 into the socket. Maybe you will have to slightly
bend the legs. Be careful to apply the correct polarity: the marker at the component must be oriented to
the corresponding marker at the socket! ¥ LA i3> 225 414«

IC1: P zedsdfife, T/ IEM.
D1, D2, D3: 1N4148, FEL/NCEFk.

C4, C5, C6: 100nF 11 /i L2

R1,R2,R3, R7: 10kQ5% (fxfh, M, R, 40)
R4: 220Q5% (£1{7, #I{4, tifh, 4fh)

R5: 1kQ 5% (f%t, , B, 4, &)

R6: 100kQ 5% (Fxth, HEfh, ¥, 4f)

C2, C3: HifiHL 2 100uF, fix/N16V, /Ny EfAR .
TR1: fOf%Eas, 20K, [ b
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D4: 5mm LED, /NDaiE4i#g

CON1: 7782z [0, $EZH 0 N1\ PCBIA %k

ICL: 7E4dfLH i ATS912, W REFF LRI #th— . Z/NOIESN: Ak ERAREETT ) b2
HimfL L ke & —2

Note: Initially the terminals VCCOUT1/2, GNDOUT1/2 and ADC20UT/ADC30UT will not be needed.
Additionally to the fixing-hole at the PCB these terminals may later be used to connect two
distance-sensors in a triangulation-sensor-system. This will allow the ASURO to apply an autonomous
navigation system and to be searching metallic objects as well.

FVE: EYIREATEVCCOUTL/2, GNDOUTL/2 FIADC20UT/ADC30UTIX Lo (1), 4T [ i
PCBALIN, X8 [ 7E = A MY, 28 Gt Hh o ISR 42 /> B 8 (R I 8 o IXFE S ASUROJE H H
HFMARGE, KT EEYIE.

For more details please consult “More Fun with ASURO, Volume II”. Instead of attaching the
triangulation-sensors directly to the ASURO-PCB you will now have to attach these to the
extension-board.

2.6 Startup-procedure

Having attached the ping-pong ball including the coil and having completed the PCB-assembly you may
now insert the PCB into the (deactivated!) robot. Please check carefully the isolation of components: none
of components at the ASURO-PCB are to short-circuit the metallic areas of the extension-board. The
coil-cabling is to be guided from below the PCB to the side of the screw terminal CON1 and may now be
attached to the screw terminal. In this case the polarity may be neglected. 4 #4f £ FeEk 52 il PCBZH 2%
G, FEEKPCBLALEINLA AN, W ram A4 4% #ifRASURO-PCB LT — N dF oAl
PR A B X Ik R i . 2k P8l 22 /EPCB LCONLIX — AR N, A FERIEHRIR 22 b 1. IX PP
Ot N Ay L2 E A

In order to view the oscillations in the resonator-circuit you may enter the following program
(MinesweeperTestl): 5 Z MR B R 45, nTULEACLNERY (HIEWEAL) -

#include "asuro.h"

extern volatile unsigned char count72kHz;
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int main(void)
{
unsigned char oscillation;
InitQ;
DDRD &= ~(1<<2); // Change Port D Pin 2 to input
StatusLED(OFF);
while(l)
{
count72kHz=0;
oscillation = FALSE;
whille (count72kHz<100) {
// Detect low level
if ((PIND & (1<<2)) == 0) oscillation = TRUE;
¥
// IT oscillator is running, no metal object is within
// range, so LED should be off

if (oscillation) FrontLED(OFF); else FrontLED(ON);

return O;

This program will switch off the LED as soon as the oscillator is working.

PERE R ] LAESR % s TARIN K4 LED .

Depending on the activated detection-method (decay-mode of the oscillations respectively variations of
the oscillator-frequency) we will need different calibration methods. At first we will explain the
calibration for the decay-mode of the oscillations and this simpler method should always be preferred for
testing the system (with the previously referenced program).

AR R VAR 7V, FRATT TG EEAN R & TV 1 e R 1 28 BB M &, XA 1 R i
()5 B A XA R G
If the red LED at the extension board is not activated after switching on the system, please turn the

spindle-trimmer clockwise until the LED is activated. The trimmer may be turned ten rotations clockwise,
respectively counter-clockwise and will not be damaged if you exceed the operating area. If turning over
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ten rotations does not effect the system we will have to proceed with the debugging phase... W&+ H &R
GeJad R LA LEDWAT 58, SRR £ 07 1) e i B 4%, SNIELED A& 5, IS K2 EEI
I s B, an RIS 7R E DAl T DU IS AR Rk, S B AR AT R E ) o an SR AN 1
TEIEANRE R RS, S AT SRR T

After a successful calibration please place the robot on top of a definitely non-metallic location (on top of
a plastic or wooden box, respectively on a table without nails or screws...) and turn the trimmer
counter-clockwise until the LED extinguishes. You may have to repeat the calibration procedure again, as
temperature-drifts and changing battery-levels are influencing the operation-point of the system. Careful

calibrations will increase the sensitivity of the system but will also reduce the intervals between
re-calibrations.

MR E, ER LA N8 2B @ AL S CHEREARAD b, WO BT e s, HiE
LEDJEK o 4l B AR AT F it /K P AR A5 i 2R G )4 iy, R SmT e S H A A o /Ol ik
SN ARG R, (B2 B A R A0 o ] Fg ) 22 031 o

As soon as you near the ping-pong ball with a metallic object (e.g. a screwdriver) the LED should be
activated — at least the moment you touch the system.

LR RYIR (LR ) I, LEDSKSE.
The sensor will now be sensitive enough to detect even small pieces of aluminium foil at the backside of
a paper board. BNV gs oy AR R, RIS S AU S T N HUS T B 2 R 2

In order to monitor the frequency-variations you should start by calibrating the sensor in the exact
application-mode. In this mode the robot is to be placed in a position for the maximal level of the
expected sensor-signal (e.g. very close to the metallic object). Then turn the trimmer counter-clockwise as
long as the LED is activated. Now you may use the following program for demonstration purposes

(MinesweeperTest2): 472 W AR AR, 17 20 AR 58 458 E A P i BN 28, AE e, HL
AN BB NAR A B AR (R ER s SEn S m R o AR5 I B e i i 4 4, i
LED R se. Al LARIFH L FFRRPIER] (IR MER2) -

#include "asuro.h"
#include <stdio.h>

extern volatile unsigned char count72kHz;

int main(void)
{
unsigned char oldlevel=0, newlevel;
unsigned int freq;
int i;
char s[9];
InitQ;

DDRD &= ~(1<<2); // Change Port D Pin 2 to input
StatusLED(OFF);
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while(l)

{
freq=0;
for (i=0; 1<100; i++) {

count72kHz=0; // This counter is incremented in timer interrupt
FrontLED(OFF);
while (count72kHz<72) {

// Detect level change
newlevel = PIND & (1<<2);
if (oldlevel 1= newlevel) {

oldlevel = newlevel;

freq++;
FrontLED(ON);
}
}
}
sprintf(s,"%5d\n\r",freq);
SerWrite(s,7);
}
return O;
}

2.7 The debugging procedure it ffkRg i f2

If the system does not work as expected we will have to start the debugging procedure. Unfortunately we
cannot provide as many debugging options as for the basic ASURO-system, and the use of a multimeter
may help to debug the system.

WERRGEA R IEH TR AT SRR R T, B 2 A TN RETR AR 22 BB f i, wT A
J7 3 B ) T bk
I Please start by checking the correct compilation of the test-program. Has the program really been
flashed? Proceed by checking the soldering locations and the polarities and values for the components.
T e AR e R S, SRS R AR AL E L IR RN HE .
I Check the connections of the coil-system for correct removing of the isolations and applying the
solder? Did you really remove the isolation? At a deactivated (!) robot you should be able to monitor a
resistance of 30Q at the terminals for the coil.
Kt il RGN0, HAGARMPT AR T I 2R TR, AT LU I 12 4 [ i
14k I30Q HLBH .
At much higher measured resistor-values the cable has not been connected correctly, some
isolation at the copper cable has not been removed properly — preventing good conductivity -or
the thin copper wire of the coil has been disrupted at the assembly phase. The last problem often
occurs in the neighbourhood of the capacitor.

DR FEBELF B s N, RN REIE A EE, ALk IS R AT LB i SRR A, B 228l 1
AN LA ZH e N R P, 5 ) — A I R A v A PR HH
At much lower measured resistor-values you may locate a short circuit at the printed circuit board
or in the coil. You are now advised to remove the cable from the screw terminal and to repeat the
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measurement of the resistance-value at the screw-terminal. If the resistance is much higher than
30 Ohms you may locate the short circuit area at the coil-module.

D R B SEARIN, PCBERZ S Lox iR BIALG, XIS IR 22 1 EARETT Lk, HAIRZ 1 Er
BEAEL IRt . o S R BELAEL 1y 1-30Q2,  MT BB 7 £k Pl i - ke it

I At an activated robot you should be able to monitor an operating voltage in the range 4.5 .. 5.5V
between the terminals GNDOUT1 and VCCOUTL. If the operating voltage does not meet these
specifications the battery may be empty, the robot may be deactivated, the connections for the
battery-compartment may be interrupted or a cold soldering point occurs in the neighbourhood of the rear
extended-plugs at the extension-board or the robot itself.

I STTHEBHEN, LR TGNDOUTL Fl VCCOUTL 1] W I3 il 44.5-5.5V [ 454 Ha
Hso WURERAE R ARSI N, At oA, HLEs Nl RE 2 k28, Ft A3 70 A et 2
b, B, PR EHLAS NS S 2B T RE A A P H I SR R

I The voltage for the operational amplifier may be monitored between pin 4 (minus) (at the bottom
left side if the mark at the IC is at the topside) and pin 8 (plus) ( at the top rightside). The voltage should
be at least 2V higher than the battery voltage.

T UAENEIA G CnsRICH Tt &5y, emlAE /s B Eor) FIETIS o CA B ) 1) il
BB R U, MR s 2 28 /D L L i L TR 2V
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