


Warning: Read this once and then destroy 

It has been suggested (cruelly) to the 
writer of this page that the last such 
offering in Tecknowledgey part one, 
that the 'editorial' tends to pall after 
the eighty-fourth time of reading. 
The first time - he said - the cutting and 
poignant observations on the matters 
therein drew murmers of approval and 
agreement. But as time wore on, the 
murmers of approval turned to gasps 
of despair as his :-ye .cell across the 
same old rubbisl .. 
Well Steve, the answer is simple, rip out 
this page when you are sick of it, and 
fix it on the nail along with the copy 
of last week's Sun. But watch out, since 
the print tends not be waterproof. 

But to the many of you who actually 
took the trouble to write in approval 
of our first fully bound and tastefully 
presented catalogue - thankyou. 

Sorry about the spelling mistakes, but 
now we have the Concise Oxford at our 
elbow - so when we learn the alphabet, 
we will be able to make certain of the 
spelling of such words as: 
"I pecacuanha" and "Corybantic". 

What's on and where 
Along with the binding of some of our 
intermediate issue data sheets, this part 
of the catalogue system includes many 
new and noteable items from the world 
of wireless componentry - but perhaps 
the most interesting development is the 
simple fact that mechanical tuning of 
radio systems is now definately on the 
way out. OKI electric offer the wolrd's 
first versatile LSI counter/clock ICs, and 
Ambit has them - as you may have come 
to expect. The cost to a manufacturer 
of these devices compares very favourably 
with the cost of mechanical alternatives 
in the Hi Fi world. And shortly it will 
catch up with the cheaper end of the 
radio and tuner market. Words on the 
Ambit 0 FM one are presented on the 
page dealing with matters pending in our 
lab, and we see this as being the first of 
a family of digital tuning modules, with 
our first programmable frequency synth­
esiser already in breadboard form. 
MOSFET power transistors also bow in 
with this issue, and another prediction 
is that power MOS will totally supplant 
bipolar power technology. Prices for the 
audio output devices compare more than 
favourably with bipolar alternates, when 
things like the peripheral component 
count, and relative specifications are all 
taken into account. Remember that 
Ambit was first to introduce Hitachi 
power MOSFETs to you, when power 
MOSFETs are commonplace as the old 
faithful 3055/2955. 

Various communications devices are 
covered in this catalogue, largely in 
response to requests for us to expand 
our range in the area of amateur and 
professional radio devices. 
Crystal filters, communications grade 
multi-element ceramic filters, UHF 
MOSFETs, Micrometals dust iron cores 
and new I Cs are all aimed to fill this 
gap. And once again, we think it is 
worth pointing out that many radio and 
electronics enthusiasts can now make 

.. very high performance equipment for 

less than the cost of commercial 
equipment that costs more, and does 
less. 
With this in mind, our presentation of 
things like the new Mark Three tuner 
is chosen to make the finished article 
compare more than favourably with 
the transitory offerings of the far east 
Hi Fi manufacturers. Furthermore, the 
DIY system has been adapted using an 
all plug-in concept, to be completely 
"up-dateable", as and when new mod­
ules are developed and made available. 
The Mark three tuner includes a few 
spare switch positons to take this into 
account, and we intend to use the 
switched selectivity I F button before 
much longer. 
In communications, so much is 
happening in receiver technology that 
our lab is scattered with remains of 
projects that died before completion, 
simply because technology overtook 
them. Various modules are under 
development at present - the first 
of which will be a multi-channel 
version of the VHF FM monitor RX 
shortly appearing in PW, and designed 
by James Bryant, of Plessey. The 
presentation of these items is planned 
to follow in the footsteps of the Mark 3 
tuner - namely a thoroughly well 
thought out mechanical design with a 
styling more reminiscent of professional 
than DIY appearances. 

Fame at last - or nearly. 
There aren't that many firms that get a 
product onto a well known BBC 
science 'preview' programme - let alone 
two in the space of a month: We were 
obliged to sign a piece of paper saying 
that we would not use the programme 
name in promotional literature - but the 
BBC has few science programmes, and 
only one with a regular peak viewing 
time. 
Item number one was the brilliant little 
black box, the Ambitune, star of screen 
and national wireless, various national 
newspapers, and countless other media. 
The chances are that at least half of you 
will have seen or heard of the unit, since 
the BBC have been good enough to 
advise owners of sets with no LW to 
use the Ambitune to bring back radio 

four to the medium wave. Simply place 
alongside the radio, tune to around 
800kHz, and there is an up-converted 
200kHz ready to delight you with 
schools-broadcast-free radio 4. For a 
total cost, on your doormat, with 
battery, including PP and VAT of only 
£6, it is hardly worth making as a kit­
and so we haven't. Battery life is about 
1000+ hours with two pence lis, but more 
than simply retrieving radio four, the 

Ambitune has been acclaimed as a 
positive improvement for most sets that 
incl ude longwave anyway. I n many 
instances, the LW directionality of a 
set is far greater than the MW, and 
so the flexibility of the Ambitune can 
permit "off axis" reception with no 
loss of performance. 
The second item shown was far removed 
form the ingenious simplicity of the 
Ambitune - and how many of you 
spotted our name in very small print 
beneath the tuning knob of the Mark3? 
Don't tell Auntie, since she will get 
upset that no-one taped us up - but 
we have yet to find anyone who did 
notice the name ! 

Electronics publications .... you write: 
Part one of this catalogue prompted a 
substantial response from the readers, 
and from about 1000 letters mentioning 
the comments made we made on the 
state of electronics publications, only 
one was in defence of "Long, tedious 
and generally boring technical 
correspondence monthly, that squeezes 
itself in between the adverts when space 
permits". The mood is thus clear, more 
meaty, up to the minute text, less of 
the outmoded and irrelevent. 
Looking around recent editions of 
some of the other magazines, it is 
gratifying to note that one or two are 
showing distinct signs of a recovery of 
their original aims - for which we now 
commend them. But remember that these 
publications are generally only as good as 
the material available to them. So if you 
have the skill and time, why not write 
an article yourselves? Ambit will refund 
the costs of all parts used on publication, 
and will keep budding authors as fully 
informed as possible. In cases of 
exceptional valour, where a potential 
author wishes to tryout some really 
new devices in a novel way, we will 
supply either FOC, or at reduced cost 
on receiving and approving outline 
details of the idea, and intentions. 
Finally, the writer of this page would 
like to remind readers not in possession 
of part one of the catalogue, that this 
part does not supercede - but merely 
adds to the "Tecknowledgey" series. 
Part three, we fervently hope and pray 
will be out by Autumn, but the volume 
of business we are presently handling 
is putting a strain on the schedule. By 
the end of year, we also anticipate a 
further move to a new factory/office/ 
research centre, presently being built 
about % mile away in Brentwood -
and with four times the space at our 
disposal , it would be nice to employ 
sufficient staff to produce a quarterly 
catalogue (at least). Anyone interested 
in technical publication work, with 
skills in drawing, typesetting etc and 
living within commuting range is 
invited to let us know of their possible 
interest, and we will let you know 
more details nearer the proposed date. 

PS. Since this page appears on the inside 
front cover, the use suggested in para 2 is 
not feasible. So we have had the cover 
printed in ipecacuanha flavoured ink, thus 
enabling destruction of this page in true 
James Bond fashion . 
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Low cost, high quality meters for audio, radio, relative measurements, metal locators etc etc 
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In addition to the meters described in part one of the 
AMBIT catalogue, these new types are offered for ex· 
stock delivery in quantities up to 1000 pieces. For 
custom requirements and larger quantities, delivery is 
available either by sea or air (8-12 weeks or 6-8 weeks) 
with a surcharge of approx 25% for airfreighting. 

All types of customized scale legends are available for 
orders of 100 or more meters (at extra cost) - please 
supply a sketch, or full artwork to your requirement. 
Production of artwork from sketch is £10 per scale -
multiple colour work +£4 per additional colour. 
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NOTE: All dimensions shown are in mm, labelled from bottom left hand corner as start point 

All drawings are approx same size, but customers should satisfy themselves of dimensions 
from examples of the meters before proceeding with engineering work, since small ajustments 
may be made in these dimensions from time. Existing customers will be kept advised at all times. 
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24.7 " METER SPECIFICATIONS 

The following values are for standard meters 
Customized meters and meter scales are also 
available subject to certain minimum order 
conditions (usually 200-500 pieces) 

Stock number Resistance Scale uA FSO 

970 750 ohms 2xVU 200uA 
960 750 ohms VU 200uA 
950 750 tuning* 100-0-

100 

----,i~ 17.5 *scaled for combined FM centre zero, and AM signal level 
for use with combined AMFM ICs and tuners (TDA1090) 

1-----.I---¥--3 

The meter characteristic of these low cost devices is not 
necessarily linear. All types illustrated here conform to the 
deflection described on page 67 of the catalogue. -+-_+_0 

38J/t:6 i'o''----i''------,f--

All types described are provided with transluscent backing 
to permit rear illumination . 
The scale plates are readily removable, to permit cttstom 
scales to be devised using the 920 series meter made scale 
transfers for HW13, and 930 for the HS49. The 950 series 
can be used in conjunction with 940 series transfers . 



LED bar graph driver ICs : linear U 237/247, log U 257/267 from AEG 

For those of you not satisfied with the slow response tilTlM of LeO DVMs, and the mechanical uncertainty of moving coil meters, 
we now offer you a very versatile series of bar graph drivers from AEG. 

r's 

R, 

l rol 

These devices operate on fixed thresholds, to provide progressively illuminated bars of 
LEDs, which may be multicoloured if required. The ULN237B, for example, operates 
with 200mV thresholds, so that no LED is lit in the range 0·200mV, the first is lit 
in the region 200·400, the first and second in the range 400·600, until when the input 
reaches 1 OOOm V, all five are I it. 
The LEDs are fed from the integrated current source, with 20mA so no limiting resist· 
ors are necessary. The internal stabilizer isolates the circuit from supply IIaltage changes 
and maintain an accurate reference point for the comparators. 
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A useful feature of this circuit is the fact that the progressive illumination of the LEDs 
does not step the supply current, since the comparators are connected in such a way 
that at an input voltage of less· than that of the reference point UT01 between R1 and 
R2, transistors T1·T5 all conduct. T1 conducts the whole current from the internal 
current source, and the LEDs remain unlit. If the input is greater than UT01 and less 
than UT02, then K1 changes state, T1 cuts off· but T2 conducts. Thus diverting the 
constant 20mA via LED1 to transistor T2. This process simply cascaded on as the input 
voltage gradually increases. The switching hysteresis i. typically 10mV. 
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linear resistance meter (liquid levels etc) 

General application information : 

The various devices fall into two basic families, with ULN237/247B for linear displays 
with a resolution of 100mV (when using both together) to 1000mV input. The 257 
and 267 are for log displays, according to the following: 

Device step1 2 3 4 5 
U237B 0.2 0.4 0.6 0 .8 1'.0 volts 
U247B 0.1 0.3 0.5 0.7 0.9 volts 
U257B 0.18/·15 0.5/·6 0.84/·1.5 1.19/+1 .5 2 .0/+6 volts/dB 
U267B 0 .1/·20 0.32/·10 0.71/·3 1.0/0 1.41/+3 volts/dB 

Various colours are readily combined· but the forward voltage at 20mA is the factor 
that determines the necessary supply voltage for constant current operation. In the case 
of CQY40 red types, with a drop of 2v, the supply needs to be 10v. The drop in the 
constant current source is 2v, so the total supply requirement is 12v. The green and 
yellow display devices drop considerably more, so allowance must be made when using 
these types. 
The AF recording level indicator using the U267B is biased towards peak reading, and 
a 1 ms peak can be resolved with this circuit, which is very substantially cheaper than 
any form of meter movement to perform PPM measurements. The discharge time 
constant is approx. 70mSec . and it must be noted that although the IC input Z is 
about 100k, this drive circuit requires I<;>w impedance feed, either from the output of 
an amplifier, or via an emitter follower to lower the impedance from a preamp output. 
The sensitivity is adjusted by the ratio of R3 to R2 · and with the values shown,O dB 
is reached with about 3v input . The display may be extended to 10 points with the 
U257B. General specifications of all four types ar listed as follows : 

Parameter Symbol min typ max 
Supply voltage Vcc 8 12 25v see above 
I nput voltage Vin 5v 
I nput current lin 0.5mA 
Maximum supply current IQ 25 30mA 
Power dissipation (at 600 C) Ptot 690mW 
Junction temperature tstg ·10 +800 C 
Step tolerance ·30 +30mV 
Hysteresis 5 10mV 
I nput resistance 100k 
Outputsaturation voltage VQ1 ... 5 1v 

U 237 B, U 257 B U 247 B, U 267 B 

• • 

These LED bar graph I Cs exh ibit a sufficiently high input impedance 
to present negligible loading to most drive sources. (With the excep· 
tion of the PPM time constant circuit mentioned above.) The range 
of inputs will usually need to be spread with some form of potent· 
iometer (either fixed or preset .) 

10 LED bar display 

The high input impedance permits direct connection to the top of 
an LC tuned circuit, for frequency selective sound·to·light conversion 
where the LEDs may be slaved to transistor/thyristor switches. 

extending the linear/log systems with an additional 5 LEDs 

18:1 . '5 

5 



6 ________________________________________________________________________________ __ 

OPTO ELECTRONIC DEVICES from AEG .... discrete LEDs, double digit arrays for DFMs etc 

Made in Europe, these LEDs represent the finest value in the market. Not only are they low cost· but they are cosmetically perfect, reliable & 
repeatable. 

Type Case Fig.no. Characteristics Spectral response 
a O Iv mcd Uf If mA 

I--RED 
CQY40L 5mm plastic matt red 1 60 1.6 1.6 20 4 
COX25 3mm pi astic clear 2 25 2.6 1.6 20 4 
V178P 3mm plastic matt red 2 60 3.0 1.6 20 4 
V260P 3mm plastic matt red 2 60 1.6 1,6 20 4 
COX10 2.54x5.08mm plastic matt red 4 50 1.6 1.6 20 4 

r--ORANGERED 
COX38A 5mm plastic matt orangered 1 60 6.0 2.2 20 9 
COX39B 5mm plastic clear 1 25 40 2.2 20 ultrabright 9 
COX41A 3mm plastic matt orangered 2 60 6.0 2.2 20 9 
COX40 2.54x5.08mm plastic matt or 4 50 5.0 2.2 20 9 

I-- GREEN 
COY72L 5mm plastic matt green 1 60 2.0 2.7 20 7 
COX26 3mm plastic clear 2 25 4.0 2.7 20 7 
V179P 3mm plastic matt green 2 60 4.0 2.7 20 7 
COXll 2.54x5.08mm plastic matt gn 4 50 2.6 2.7 20 7 

~VELLOW 

COY74L 5mm plastic matt yellow 1 60 3.0 2.7 20 8 
COX2? 3mm plastic clear 2 25 5.0 2.7 20 8 
V180P 3mm plastic matt yel 'low 2 60 5.0 2.7 20 8 
COX12 2.54x5.08mm plastic matt ye 4 50 4.2 2.7 20 8 

The above table represents all types held in stock at the time of this catalogue. Sufficient quantities are usually available to cover all orders up 
to 1000 pieces. 

-DOUBLE DIGIT specifically for use DFM applications High brightnesf oranyred tyrS Common anode 
COX88A 7 segment 1 Y, digit with ± 13 I 1.5 2.7 20 9 
COX89A 7 segment, double digit 5 1.5 2.7 20 9 

(A specially designed PCB for multiplexing 1 xCOX88A and two COX89A with 5 function indication LEDs is available type COMPCB) 
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Pin connections 

COX 86, COX 88 
COX 90, COX 92 

Pin Segment Digit 

1 1 
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3 c 
4 OP 1 
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6 d 2 
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Ag. 1: Plastic case 11l ,5 

Pin connections 

COX 87, COX 89 
COX 91, COX 93 

Pin Segment Digit 
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3 c 
4 OP 1 
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FLUORESCENT DISPLAY ARRAYS from FUTABA 

Most of you will have seen the characteristic green glow of the Futaba fluorescent dispay - now the most popular type of digital readout device in use 
in high 'ambient light conditions - and now Ambit offers you a selected few for applications in connection with frequency displays, clocks etc. 

Fluorescent display tubes are,flot to be confused with planar gas discharge, or neon arrays. (Nixie etc) . The soft green light tan be seen glowing from 
a wide variety of everyday apparatus, ranging from cash registers, weighing machines and clocks, to DFMs, DVMs etc. , frequently in situations that 
have to contend with daylight illumination. The main advantage of this type of display is thus brightness and contrast - coupled with long lifetimes of 
100,000 hours typically. 
The display requires approx. the same power as high efficiency LED displays, but there is one drawback for many applications - namely the need for 
mUltiple rail voltages to provide for anode, cathode and filament supplies. The filament voltage can be either AC or DC in many applications, though 
certain units are DC only operation . 
Many types of LSI clock, timer and frequency display will drive Futaba displays directly (MSM5524 and M'SM5525 for example) - and in many types 
of application using static displays, a fluorescent display is the best solution to avoid RFI, avoiding the backplane scan frequency of LCDs. However, 
the pro's and con's of these types of display versus LCD and LED alternatives are influenced very much by the individual circumstances ofa given 
application. 
The full range of Futaba displays encompasses applications from mUlit-digit dot matix arrays to bar graph and calculator arrays, and the list here is 
very much curtailed to complement the LSI on offer elsewhere in this catalogue. Industrial and commercial users are invited to contact us with their 
requirements for types not seen here - and we will endeavour to supply information on the type of display you require. 

Terms used in describing Futaba displays 

H : 
CP: 
DY: 

Character height 
Character pitch 
Dynamic drive 

W : 
LP : 
ST: 

Character width 
Lead spacing 
Static drive type 

L : overall length of package H' : Overall height of package 
SI L or DI L : package type 
If : Filament current 

Ek: Grid cutoff bias voltage Duty MPX duty cylce 

M: length of narrow pin section 
Ef: Filament voltage (AC or DC) 
eb/ec (Vp-p) : Max anode/grid vGltage ib/dig(mA) : Peak anode current per 

digit 
L : Brightness in foot lambert eb/ec Vdc - where marked with an *, otherwise Vp-p 

Type fig.no H W L H' C.P. L.P. M Ef If eb/ec Ek Duty ib/,dig ic/dig L DYorST Power 
V mA Vdc Vdc mA mA ftL 

iSl LorDI L 
mw/digit 

5LT02 L3 clock 12.5 9 9B 33 13.5 2.54 10.5 3 ac 50 20,· 0.8 9.5 200 S ST 
5LT03 L3b DFM 12.3 9 98 33 13.5 2.54 10.0 3 ac 50 36 4 1/7.5 2.2 4 .8 180 S DY 63 .6 
6LT06 L3c DFM 12.5 9 98 33 12.0 2.54 10.0 3 ac 75 13.5 1.0 1.3 180 S ST 

5 LT02 is suitable for use with the OKI ' , TOKO, Falrchild, Mostek clock LSI with static drive. (Also replaces many imported clock displays) 
5L T03 is suitable for use with the MSM5524, and other multiplexed 5 digit drive systems 
6L T06 is suitable for use with the MSM5525, and similar DFM display LSI. (This type is fO'Jnd on most Japanese digital tuners) 
The pinout plan is visible on the reverse of the display package 
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Display formats 

L3 clock: 12 or 24 hour with am/pm indicators 
L3b DFM 5 full digits with RH points 

1. 5 MM'" 
- 0 . 8 ------T 

L3c DFM 3% digit with RH point, AM/FM and kHz MHz 
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KV1210 A revolutionary triple AM varicap tuning diode. er 15:1/Vr 2:9 v KV1210 & KV1211 

The KV1210 features ion implantation techniques, to acheive the first low cost triple varicap for AM 
tuning over the bias range of only 2·9v DC. The KV1210 is thus ideally suited to car radio, and may 
be di'rectly driven from the phase detector output of most CMOS synthesiser systems. The matching 
between the individual diodes is guaranteed to be within ±1 Y:z%, and typically better than 1 %. 
An additional feature of the KV1210 is the high 0 achieved - typically over 400 in the MW -
making the device one of the most noteable advances in tuning diode technology since the 
introduction of the MV AM - series. " 5 -in -line" 
The KV1211 is a recent development for two stage tuning applications, with each 
separately accessed diode possessing the same characterics as: the diodes in the 
KV1211 triplet For dimension detail, see outline information page 

Hi Z input m'ltching 

Antenna 

lOuH 430p 

~ 
lOp 

Cd: 22nF MW only 

47nF if LW also 
required 

This example of a varicap 
tuned MW radio is shown 
using discrete components 
there will be further Vcc 
examples herein using ICs, 8.5v 
but attention to the type 
of wi re antenna input 
section used here will 
be valuable when evaluating 
other approaches. 

Specifications 

Parameter 
Reverse voltage 
Forwijrd current 
Power dissipation 
Junction temperature 
Storage temperature 
Reverse current Vr 15v 
Inter terminal capacity:Vr 1 

Vr9 
Capacity ratio Cl/C9 
Stray capacity 
0, Vr lv, Freq. lMHz 
Temperature coeff. 

KV1210 pinout 

SiDi 

Min 

-55°C 

400 

15: 1 

200 

RF amplifier 

V tune 
2 to 9v 

Cage 

Typ 

500 

O.2pF 

Max 
20vDC 
50mA 
100mW 
aooc 
+1250 C 
100nA 
560pF 
35pF 

1000ppm/oC 

The device is represented approx . twice size. 

KV1211 pinout 

Mixer/oscillator 

400 

2 
Tuning bias voltage 

/ 

/ 
430p / (tracking padder Cl 

/ 
/ Oscillator section 

lOOk The numbers against coil 
termination pOints refer to 
base pin numbers of 7P style 

OA9letc 

I F amplifier and detector 

Capacity versus Voltage per 
individual diode 

3 4 5 6 7 a 9 



Small Signal bipolar Transistors for Audio; 3rd Generation MOSFETs 
Since part one of the catalogue, efforts have been made to standardize on the source and types of all our semiconductor devices. The range here 
is selected from the AEG Telefunken listings, with over 1000 items of each type held in stock for immediate delivery. 

9 

Also included are the Hitachi high voltage audio drivers, especially characterized to suit VMOS amplifiers - and new MOSFETs from AEG/Siemens. 

[ype 
BC237B 
IBC23BB 
BC239C 
BC307B 
BC30BB 
BC309C 
BC413C 
BC414C 
BC415C 
BC416C 

Similar to 
.BC10?~ZTX10?/ etc 
BC 1 OB/ZTX lOB/ etc 
BC109 /ZTX109/ etc 
BCl77 etc 
BC17B etc 
BC179 etc 
10 noise 109 
10 noise 107 
10 noise 179 
10 noise 177 

BC546B med power/volts 
BC556B med power/volts 
BC550C med power, 10 noise 
BC560C med power, 10 noise 

BC639 high volts/ med power 
BC640 high volts/ med power 

2SCl775 A type 
2SAB72 A type 
2S0666 A type 
2SB646 A type 

BFT95 

Comp. 
BC307B 
BC30BB 
BC309B 
BC237B 
BC23BB 
BC239C 
BC415 
BC416 
BC413 
BC414 

BC55ffi 
BC546B 
BC560C 
BC550C 

BC640 
BC639 

Structun 
NPN 
NPN 
NPN 
PNP 
PNP 
PNP 
NPN 
NPN 
PNP 
PNP 

NPN 
PNP 

NPN 
PNP 

NPN 
PNP 

2SAB72A NPN 
2SCl775A PNP 

2SB646A NPN 
2S0666A PNP 

PNP 

All hfe 's quoted are minimum only 

Fig.no. 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 

1 
1 

2 
2 

3 
3 
3 
3 

4 

Ptot: mW 
260 
260 
260 
260 
260 
260 

250 
250 
250 
250 

500 
500 

500 
500 

1000 
1000 

300 
300 

900 
900 

200 

Jft 
J : 

E , 
B 2,54 -5.2 

t ' 
c 1,5 ~5'2j I 

4 , 2 -7,2~ 9 ,7 

11 JftB 2,54 
~E 1,5 4,2 

I 

Ic:mA 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 

100 
100 

1000 
1000 

50 
50 

50 
50 

25 

Vceo 
45 
20 
20 
45 
25 
20 
30 
45 
35 
45 

65 
65 
45 
45 

BO 
BO 

ft: MHz 
300 
300 
300 
130 
130 
130 

250 
250 
200 
200 

300 
150 
300 
150 

50 
50 

120 200 
120 120 

100 140 
100 140 

15 5000 

hfe at Ic and Vce 
200 2 5 
200 2 5 
420 2 5 
200 2 5 
200 2 5 
420 2 5 
3BO 2 5 
3BO 2 5 
3BO 2 5 
3BO 2 5 

220 2 5 
110 2 5 
420 2 5 
420 2 5 

40 150 2 
40 150 2 

400 2 
400 2 

100 10 
100 10 

60 10 

12 
12 

5 
5 

5 

NF:dB 
< 10 
<10 
<4 
< 10 
<10 
< 4 
<3 
<3 
<2 
<2 
<10 
<10 
<3 
<3 

<5 
<5 

2 

at f Hz 
200 
200 
30-15kHz 
200 
200 
30-15kHz 

30-15kHz 
30·15kHz 
30-15kHz 
30-15kHz 

200 
200 
30-15kHz 
30-15kHz 

10 
10 

1000MHz 

BFT95-AN 

MOSFETs 

An AEG application note for the BFT95, giving details of a wideband (1 to BOOMHz) 23dB gain , 4dB NF preamp 6 pages 

Type Structure Fig.no. Ptot Vds Id:mA IG1&G2 Vds-15v/vgs-0 GM CG1S CdGl CdS Gps F at freq. Notes 
mA I.lce mS DF IF DF dB dB MHz 

BF960 N 5 0 .2W 20 30 10 2 ., .. 25mA 12 1.B 25 2 23 1.6 200 
BF960 N 5 0.2W 20 30 10 2 .. .. 25mA 12 1.B 25 2 lB 2.B BOO 
BF961 N 5 0 .2W 20 20 10 2 .... 25mA 14 3.7 25 2 20 1.B 200 
3SK51 N 6 0 .3W 15 33 5 7 .... 25mA 17 20 20 2,0 200 

Notes 
These new MOSFETs are suitable for RF and mixer applications (use BOOmV of osc, on gate 2 when used as a mixed . Being depletion types, the 
G2 voltage should be taken below Vs for maximum AGC action - in the case of the BF960, 30dB of attenuation is available with Vg2s ~· lv . 
The BF960 is suited to applications in UHF TV tuners, UHF communications etc, where enhancement type OMOS was previously the only viable 
MOSFET type . The lower cost of the 960, coupled with the ease of use of depletion types supercedes most OMOS applications up to 1000MHz. 

When using this type of high gain MOSFET, a drain stopper resistor of around 30 ohms is a useful feature - especially at lower frequencies where 
gain can be excessive . The input/output screening must be perfect for best stability - and the earthing of the screen and the decoupling capacitors 
must be carefully chosen to avoid interaction . 
The above MOSFETs are recommended for all new design work in VHF/ UHF. The capstan style package uses the same lead configuration as the 
standard T072. All types are protected gate versions. The 3SK51 is frequently encountered in imported Japanese transceivers and receivers and 
offers some performance advantages over the 40673, which it may replace directly. 

In many applications where current drain is not critical, operation without a source resistor - ie with the source earthed directly - can contribute 
to stability and performance. A 100 ohm resistor placed after the tuned load in the drain circuit will limit the maximum current flow. MOSFETs 
are not generally suited to battery operated applications, since the current consumed, and the voltage required for optimum performance is far 
better employed with modern bipolar devices. Such applications do not usually make severe demands on overload and AGC performance - and a 
bipolar alternative can be designed to consume as little as 1 mA at 3v. 
To achieve the best noise performance from a MOSFET input circuit, the Gl connection should be made adjustable. This may be done either by 
capacitive divider techniques, or shifting the tap position along a coil. At frequencies of about 100-200MHz, the tap position is usually about 
BO% from the earthy end of the coil - although in relatively low impedance circuits (such a varicap tuned Band 2 stage, using BB104/204) there 
is not much advantage from this additional effort. 

A masthead pre-amp using the BF960/961 MOSFET 

2,2fJH 

Voo 

200 MHl AMPLIFIER 

lnF 

~- OutPut 
SOO 

lnF 

J1?\ 
"<..!) 

1 If 02 
- .---.!--

1---------, 
4 '1 

36--+ ___ --1 

I 
I 
L ________ ...J 
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MOSFET POWER Hitachi's revolutionary complementary 100W MOSFETs 

Why power MOSFETs ? 

Power MOSFETs offer answers to virtually everyone of the classical bipolar power device 
drawbacks. There is little doubt that this technology will rapidly overtake most bipolar power 
applicatfons in the course of the next year or so. Prices are presently quite high, but taken in 
context of the advantages of the MOSFET, and the fact that prices are already falling, the 
100W power MOSFET stage is reasonably cost effective. Certainly to produce the same type 
of performance in audio applications with a bipolar stage, would probably end up at about 
the same overall cost - with a great deal more difficulty and number of adjustments. 

Much faster operation 

Manufacturerd to exceptionally tight 
specifications for complementary use 

No secondary breakdown problems 

Self limiting, with a negati ve thermal 
coefficient 

Hardly any drive power required compared to 
bipolar designs 

The main stock types held by Ambit are the 2SK133 and 2SJ48, since these fulfill the great 
majority of the types of application required by audio engineers and enthusiasts. 160v types 
are also availab le if required - although stocks of these are somewhat smaller. 

ELECTRICAL CHARACTERISTICS AND RATINGS 

Item Symbol Conditons 

Drain to source voltage VDSX 2SK133 
2SK134 
2SK135 
2SJ48 
2SJ49 
2SJ50 

Gate to SOl1rce voltage VGSS all types 
Drain current ID all types 
Channel dissipation Pch all types at case 250 C 
Sto rage temperature Tstg all types 
Gate sou rce cutoff vol tage VGS(off) n channel types 

p channel types 
Drain to sou rce saturation voltage VDS(sat) all types 
Fo rwa rd t ransfer admittance yfs all types VDS= 10v, ID= 3A 
Input capac itance Ciss VGS= 5v, f= 1 MHz n channel 

VGS= - 5v .. p channel 
Output capac itance Coss VGS=-5v, VDS=5v, f= 1 MH z-n 

VGS=5v, VDS=-5v, f= 1 MH z -p 
Reverse transfe r capacitance Crss VGS=-5v, f=1 MHz - n channel 

VGS=5v, f= 1 MHz - p channel 
Turn o n t ime ton V DD =Luv, I D LA - n cnannel 

o ff toff .. 
Sto rage t i me tstg .. 
Turn on t ime ton .. - p channel 

off toff .. 
Storage ti me tstg .. 

min 

-55 
0 
0 

0 .6 

AREA OF SAFE OPERATION FORWARD TRANSFER ADMITTANCE VS. 
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from p-channel device data- _ 
in some instances the r-
sign is reversed for 10 .l! 
corresponding n-channel "1-
information 2i1 
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- 2 
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I I 1 i 

1 :gate 
2 :drain 
3 :source 

&case 

(JEDEC 10-3) 

typ max units 

120 volts 
140 volts 
160 volts 
- 120 volts 
- 140 volts 
- 160 volts 
±14 volts 
7 amps 
100 watts 
+150 °C 

1 1.5 voits 
- 0 .8 - 1.5 volts 

12 volts 
1 1.3 S 
600 pF 
900 pF 
350 pF 
400 pF 
10 pF 
40 pF 
18 nsec 
7 nsec 
7 nsec 
25 nsec 
15 nsec 
9 nsec 

TYPICAL TRANSFER CHARACTERISTICS 
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Vas ( V I 

10 
80W amplifier configuration (THD 0 .01 %) 
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mk3 Fm TunER 

The I nternational Mark III FM tuner system 
Those of you who have been followers of the daring exploits of Ambit in the field of FM tune r des ign and development 

over the past five years or so will be forgiven for thinking that our hardware packages for wrapping up the t uner modules we 
supply have been intended for the more experienced constructor. The articles that have appeared in ETI and Popular Hi Fi at 
the end of 1978 have described a development we have carried out to produce an FM tune r that provides just about as much 
performance as the broadcast medium can cope with - but the use of a Swiftcase for the prototype should not be confused 
with the final version (pictured above) that evolved from months of painstaking mechan ical and e lect ri cal design . 

The Mark III tuner system is designed with the opposite of "built in obsolescence " in mind . There are spare sw itch 
positions provided for coming attractions - and the whole construction is based around modular components that w ill be 
as interchangeable as possible with any future advances that may be offered. The connector system permits straightforward 
construction by most levels of experience - since the units plug into "Motherboards" to take the chance out of the interwiring 
and earthing of FM tuner modules from our reference and new "Hyperfi" series . 

Two basic approaches are offered in the Mark III system, although the hardware and assembly kit is available for those 
of you already in possession of the relevent modules - but without a respectable home for them . 

A) Reference series, based on the ETI , and Popular HiFi articles 

E F5803 tunerhead with LO output 
7130 I F with 2 linear phase filters, the CA3189E and trimmings 
91196B decoder, but without the monitor amplifier stages connected 

B) Hyperfi series 
EF5803S tunerhead 
7230 I F with electronically switched linear phase ceramic filters, variable slop! AFC ~ the CA3189E and trimmings 
944378 decoder with pilot cancel, post decoder muting, remote VCO kill , flat frequency response to 15kHz 

All kits are supplied with digital frequency/time display module, torroidal PSU, highest quality 10 turn tuning pot , function 
and preset selection switches with the new SUF series ultra light action, mains input filter, AC and DC fusing , twin VU 
style audio level meters, and a calibration oscillator, signal level meter. 

A lower cost option is available that excludes the DFM and audio level meters/calibration oscillator - but of course this can 
be brought up to full spec by the addition of these parts. (The IIAIrk III C) otherwise as Mark III A 

Performance 

In the words of the famous motor car, performance is "adequate" - with the absolute levels of performance being 
limited by the broadcast medium. 

Frequency coverage 

I nput sensitivity 
75 o hms PO 
30% modulation 

Ul ti mate SIN 

Mark III A & C Mark III B 

87.5 - 104 MHz 87.5 - 104MHz 
use of the EF5401 strong signal handling frontend will extend coverage to 108MHz 
by virtue of the reduced tuning voltage requirement. 

0 .8uV for 30dB SIN mono 210kHz IF BW 
10uV for 55dB 
100uV for 65dB 
67dB 

0 .7uV fo r 30dB SI N mono in 240kHz 
8uV for 55dB 
100uV for 65d B 
68dB 

Please note these figures are achieved with 30% modulation levels, as opposed to the more usually quoted 100% modulation . 
This is because most broadcasting averages to around 30% modulation, and consequently, the design of the mark 3 system has . 
been optimized for such applications. To compare with 100% modulation levels, please remember to add approx. 10dB to the 
above SIN figures. 
Harmon ic distortio n 
Ult rasonic content 

-65dB over 25kHz BW 
< 65dB 

-65dB over 100k Hz BW 
< 65dB 
Note the I F bandwidth of t his system 
may be switched elect ro nically t o 
210kHz (separat ion reduced by 5-8dB) 

Stereo separati on 100Hz to 12kHz better than 30dB 50Hz to 15kHz bette r than 38dB 
Capture ratio 1.1dB 1.ldB 
For other informat ion, see data relating to individual modules/components. Much of the specification will depend on settings 
made to suit individual taste and location - eg compromises between signal handling and sensitivity with AGC act ion et c. 
The signal level meter will respond to antenna signals of as little as OAuV, with a dynamic range of some 60-80d B, depending 
on the AGC threshold settings and the tunerhead in use . This means that once full SI N ratio has been achieved , the reading 
tends to level off - and whilst some reviews seem to be impressed by a meter that reads from 1 uV to 1 V input , th is has little 
bearing on the sound quality achieved. 
Owners of Mark III systems will be kept up to date with the latest developments, modifications and improvements that are 
likely to evolve , and the flexible approach used throughout will permit easy incorporation of such amendments . 
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AC and DC fuse 
protection ----

Integral 
mains 
filter 

Temperature 
compensation board 

Calibration oscillator 
for system checking 

VU meter drive 
preset pots 

EF5800 series ___ __ 
front-end 

Left / Right channel 
VU meters 

Plug-in wire 
,~ interconnections 

Twin regulated supply 

'Motherboard system' 
for ease of assembly 

SUF light-action 
switches used 
throughout 

LED function 
indicator board 

Low field 
transformer 

Digital frequency 
read-out unit 
and clock 



L200 Adjustable Voltage and Current Regulator from SGS L200 

V in (40v Maximum) 

Pinout 

T0220 package 
viewed from top 
'Pentawatt'leadout 

Features of the L200 

Limiting 

Reference 

Ground 
Output 

Input 

Over 1.8A current available 
Adjustable V and I 
Thermal shutdown 
Short circuit protection 

luF 

Pass transistor safe area of operation (SOA) 
shutdown protection 
Ripple rejection 75dB 

Versatile pentawatt package 
Up to 60v momentary overvoltage 
protection 
May be used in switching configuration 
Single'R' voltage adjustment permits 
remote /digital output voltage programming 

Basic appl ications circuit for the L200 
Output voltage (Vo) is given by : 

5r-----...., 

Current : 

Vo = 2.75 (1 + ~~) volts 10 = 0 .6 amps 
R3 

Suggested values: Rl 6k8, R2 lOOk potentiometer, R3 300hm WW pot ., 
for a fully adjustable 3 to 30V PSU with maximum current output 1.8A. 
Maximum current available will depend on device dissipation according 
to the Vin!Vout differential. Vin should be 35v DC smoothed with approx 
2000uF 

The L200 is a one-chip PSU regulator element, and combines the essential features of a 723/ pass transistor combination - and 
includes some more besides. After the 78series, the L200 represents the most recent advance in regulator IC technology , and 
as usual , Ambit are first to bring the advantages to the engineer and home constructor. 

RATINGS 

Symbol definition 

Vin I nput voltage 
Ptot Total power dissipation 
Tj Junct ion temperature 
Tstg Storage temperature range 
Rth jc Thermal resistance junction/case 
Rth ja Thermal resistance junction/ambient 

Output voltage spread ~Vin 10v, ~ lout 1 amp 
Line regulation ~Vin 10v, lout 5mA 
Voltage load reg. ~ lout 1.5A 
Current load reg . ~Vout 5v 
Quiescent current V in 20v 
Rippl e rejection ~V in 10v, f 100Hz 

Vn Output noise voltage 
Vout 5v 

Vdo Dropout voltage lout 1.8 amps 
Ip Peak output current 
TC Ave. temp. coeff. of Vo V out 5v, lout 5mA 
Vref Pin 4 voltage reference 

Shutdown voltage pins 5-2 

amps 

2 

Vin 
L2005 

3 

2k7 
2 

Vo 

min typ 

3 35 
internally limited 
-550 200 

-650 

30C/W 
500C/W 

0.1% 
0 .1% 
1.5% 
5mA 

75dB 

40uV 
2.2v 
3amps 
lmVPC 
2.75v 
0.6v 

\ 

\ , , 

1\'-

max 

40 

+1500 C 
+1500 C 

±5% 

Notes 

general PSU use 
use sufficient h /sink 

.. 

Vout 
Vout 
Vout 
lout 
no load condition 

10Hz to 100kH z 

current limiting 

Dotted line indicates 
thermal shutdown point 
on a perfect (infinite) 
heatsink. 

Solid line indicates second 
breakdown area. 

13 

luF ~ 
J. "-

'\ 

A Redpoint extruded black 
anodized heatsink with approx 
30 C/W is available at 85p 

10,000uF 

Switching regulator circuit 

o 
10 20 30 

Internal safe operating area 

40 (Vin - Vout) 
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~--------~---------------------------------------------------------------------Printed Circuit Drafting System : Chartpak 

Although this page is aimed primarily at professional electronics users, it is becoming apparent that the more enthusiastic amateurs 
are finding a need for this type PCB drafting facility. Just about every new component is designed for use with PCB wiring, so we 
now offer a service for the supply of the full range of Chartpak circuit drafting products, and a series of low cost precision grids for 
either metric or imperial standards . The full range catalogue costs 25p inc., and includes a separate price list to the usual Ambit 
electrl'Jniccomponent lists . 

About the system 
All the symbols, tapes etc are manufactured to a very high quality - with guaranteed precision for the highest professional quality . 
Although primarily intended for use in 2: 1 art masters, various scales ranging from 1: 1 to 4: 1 are avilable for different types of 
work . The 1: 1 scale permits direct etching of the prototype PCB in Ferric Chloride - providing a more secure medium of etch resist 
than the popular Dalo type pen, since the lines and symbols (not IC pads which are printed on a film carrier) are die cut from 
tough black crepe tape, with a resettable adhesive backing. 
The 2: 1 system is the most widely used means of generating artwork masters for photographic reduction to provide the necessary 
negatives (or positives) for the PCB manufacturing process. 
Basically, the only parts specific to any given scale are the I C pads , and other printed symbols, with tapes, pads etc being interchang­
able. 

The Prototype peB services: 

A quick glance in the local yellow pages will reveal several PCB manufacturers in most parts of the country. The type of service 
offered, the costs and the quality all vary quite enormously . For fast prototype work, Ambit has arranged with our own supplier 
to provide a 7 day (average) turnaround service, for approx. £5 photographic charge , plus £8 per one prototype board up to 15cm 
square. These are strictly guide prices, since prices fall rapidly depending on quantity (over 10), when board area and hole numbers 
will be the prime determining factors . 
These prototypes are produced on a consolidation basis, and all artwork should be sent in a suitable packing tube etc. to reach us 
by Friday, to catch the weekly batch to be delivered the following Friday. For quantity quotations, please state number required 
and what schedule of del ivery. 
All prototypes for the consignment service will be made on 1/ 16th thickness fibreglass PCB , with only lmm holes drilled . Other 
size holes /slots etc cannot be catered for in the consignment system - but may be separately handled at extra cost and time. 
To order: 
1 Supply 1 :1 negative by Friday of week preceding delivery requirement -or-
2 Supply any true scale artwork, stating scale £5.00 charge up to 12" square 
3 Mark which side is copper track 
4 Prepayment required on the basis of £8 per single board up to 15cm square 

additional boards up to 10 max for proto service £4 
more than 200 holes per board may be surcharged, please allow 1 p per additional hole 

Regular users of this service may be permitted volume discounts, please ask for details. 
I f you requi re hole sizes other than 1 mm, and are prepared to chance waiting an extra week for del ivery (though at present , 
different hole sizes may be accomodated under the standard service) - then please supply an accurate drilling plan ( a marked 
photocopy etc). 

Double sided boards allow 50% extra, overpayment will be credited. 

Sizes above 15cm square, allow 3p per square centimetre extra - remembering additional holes . 

In cases of doubt, please allow extra in costs, and overpayment will be refunded as credit. 
Plated through holes are available, but will be individually assessed . Prices usually 3-7 times standard charges for production , but 
about 2x - 3x for prototypes. 

Production quantities from our service will be exceptionally competetively priced, and take about 2-3 weeks to supply. To ensure 
accuracy , please supply a correctly drilled prototype PCB, plus drilling detail etc. 

Examples of the system 
Precision drafting grids 
Various sizes of precsion drafting grid are available, with a variety of rulings : 

Size 30x20" A 1 40x30" AO 
Rul ings 1 mm (with 1 cm bold) preferred type 

0.1" (with 1" bold) preferred type 
0.lxO.2xl.0" 
2mm (with lcm bold) 

These grids are precision made on polycarbonate film , and range in cost from £9 to £15 approx , representing excellent value . 
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REMEMBER: Original projects , carried out under our 's ponsership ' offer will be eligable to reclaim PC drafting costs as well. 
All Chartpak items are supplied at current list prices, so if you already possess the catalogue and price list, then you may order on 
this basis . Until announced in our price list/ bulletin, Chartpak is available only on a mail -order basis for the time being - and please 
note that the prices for the PCB service are offered as guide, and may be revised at any time . {Accurate as at January 1979. 
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Low power divide by 100 , 200MHz (typ) prescalar Plessey/National SP/DM 8629 

For use with synthesiser, DFM circuits requiring conversion of VHF to CMOS compatible frequencies 

The 8629 is suitable for most types of DFM prescalar, especially since it operates from sinewave inputs of 0 .2 to lv p-p. The low power of the 
IC reflects in the relatively low level of spurious switching products - especially with the countdown sequence that has been carefully chosen to 
avoid harmonics in Band 2. (divide by 5, divide by 5, divide by four). ECl logic is used to further reduce switching transients. 
A simple w ideband transistor amplifier can be used to boost sensitivity to 10mV at 1.00MHz, enabling operation w ith most types of Band two 
tunerhead local oscillator outputs. The output will drive any of the OKI range of frequency counter lSI . 
The signal source is usually capacitively coupled to the input of the IC - and in the usual single ended operation, the unused input should be 
taken to ground via a low inductance O.OluF ceramic capacitor. When used as a DFM prescalar, the input should be tied to ground with a 
lOOk resistor to prevent stray operation under "no signal" conditions. 
For operation below 10MHz, the slew rate of the incoming signal must exceed 50v/ uS. A TTl drive is suitable for this type of operation - but 
in many instances, it is simpler to switch out the prescalar for such IF measurements. The use of a prescalar will inevitably increase the DFM 
gate time for a given resolution, and this may be cumbersome at IF where 10Hz resolution or better, is required . 
The MSl2318 programmable 10/100 divider data includes further details concering PSU decoupling - and these may be usefully incorporated in 
designs using the SP8629 . 

ELECTRICAL CHARACTERISTICS 

Item symbol min. 
Supply voltage Vcc-Vee 4 .7 
I nput voltage V in DC 
Outpu t vol tage Vout 
Output current lout 
Zener current Iz 
Operating temp range Top -30 
Storage temp range Tstg -55 

Max input frequency fmax 150 
Input voltage Vin 1 (p-p) 200 

Vin 2 (p-p) 100 
Min input frequency sinewave fsine 10 
Min slew rate for square wave in dv/dt 
logic 1 output voltage Voh 2.4 
Output short ci rcu it cu rrent los - 10 
logic 0 output voltage 
Supply cu rrent Icc 
Zener voltage Vz 

52V 

HIG H FREQUENCY · SINGLE ENDED INPUT 

Vcc 

High frequency, single-ended input 

INPUT .-----(> , POSfTIVE EDGE 
TRIGGERED 

L---~-______ ~6 ~ 

Input circuit diagram 

typ 
5.2 

200 

33 
6.3 

input preamp for Band 2 

max. units comments 
8 v may be adjusted for best fmax 
Vcc-Vee v 
5.5 v 
40 mA 
20 mA 6 .3v zener supplied at pin 5 
+70 oC 
+150 oC 

MHz Vcc- 5.2v, Vin 600mV p-p single ended 
1000 mV Vcc: 5.2v, single ended 
1000 mV Vcc: 5 .2v, differen tia l 

MHz Vcc:5.2v, Vin 600mV p-p 
50 V /uS Vcc:5.2v, Vin 600mV p-p 

v Vcc:min, foh : - 400 uA 
-40 mA Vcc:max 
0 .5 v Vcc: min , 101 : 8mA 
45 mA Vcc: max 

v Iz: 5mA 

S·2v 

TH INPUT 0-----'-1 

Itv 

'-EGULATE O 

SP8629 OU' 

TTL input (DC<fin<fmu) 

O· '~ 

Fig. 5 Voltage regulator 

20pF 

ITTl l VccZ 08 Vccl (ECl ) 

OUTPUT 1 1 INPUT (POSITIVE EDGE TRIGGERED) 

ITTl) VuZ J , INPUT (NEGATIVE EDGE TRIGGERED) 

IECl) Vul 4 \ ZENER DlOOE 

.. . using BF273 or similar high ft npn small signal RF transistors. Care is essential to avoid 
oscillation - but such a circuit will improve the sensitivity to approx . 10mV rms at 100MHz. 
Ferrite beads placed on the collector leads will assist in improving gain (between signal couplino 
capacitor, and collector load resistor! 

15 
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OKI electric programmable prescalar: divide-by-100 for VHF, divide-by- 10 for SW, and direct 
input interface for LF bands the MSL2318 

This versatile prescalar is designed for use with sinewave inputs in frequency counters for instrumentation and consumer frequency readout 
displays. It employsla combination of ECl (VHF input) , lPS (SW) , and TTl techniques to provide 100 times division up to 200MHz, as 
typically found in our tests. The intermediate decade output is also available - eg FM input frequency 110MHz, intermediate 11 MHz. This 
feature permits faster operation with lSI such as the ICM2716 series when the input frequency is less than ten times the lSI speed capability . 
The ceramic package is designed to operate warm to touch· and the current consumption makes this type device unsuited to battery operation . 
In any frequency counter used in conjunction with RF sensitive enviroments, great care must be taken to decouple the supply of the 2318 
to prevent reradiation of switching transients. The Sl and S2 lines must also be decoupled with .01uF close by the IC - and the output track 
should be kept as short as possible, where design scope permits, a lowpass filter can be used. 

FM / l 0 

ECl 1 
: ~: ~ :=1'---'-/1-0--'~--t>-- STT l 

=Q-1.D~G-----r ....... 

(';;\ 1mH 
~ _fYYY'~ V+ J.: ==--
47nFT :or 10pF 

:::L 

~ .~~-.. . ~ [ ----

• Terminal connection (Top View) 

s, S, Mode 

H H AM'N 

L H FM'N 

H L SW,N 

L L FM'N 

Eelctrical characteristics and rating 

Item Symbol Conditions Minimum Typical Maximum Units Notes 
Supply voltage Vcc at 250 C 4.75 5 7 V Use TTL techniques 
I npu t vol tage V i .. 0 .8 1 5.5 Pop V See graphs 
Output voltage Vo .. Vcc-0.6 V Uncommitted collector 
Power d iss ipation Pd .. 
Supply Current Ice Vcc=5v 100 
Ope rat ional temp Ta -20 
Sto rage temp Tstg -55 
Sl /S2 switching 
High level 2.0 
Low level 
Inpur current Sl /S2 
High level 2.4V 
low level O.4V 
FM/ l0 output levels 0.4 
Input freq. FM f 400mV Pop 20 120 
SW f lV Pop 30 
AM f lV p.p 3 

{51 Connection d iagram for input circui t (exarn ple for frequency counter display) 

+V 

r- ~ - -I i 
lOCAL osc : 20 k ~--

1 pF --: / 

FM ~Lj 1.-)--I ' 
I 10k:' - ,f----
I 1.70 n lOOp 

I ,&,I,-
I tV ' 5V 

I r-.~ j 

(No t e) 

~ - Funct,on r<:J'O-.. To Ma,,, x 

VCC 

I <" <> . iJI 

800 mW Runs qu ite w arm 
125 mA 
+70 oC 

+125 °C 

V 
0 .6 V 

40 uA 
- 4 .8 mA 

2.4 V Range of output swing 
150 MHz (Ambit tests show 200MHz) 
50 MHz 
8 MH z 

10 1 

c.. 
d. 
> 
E ... 
::l 
Q. 
c: I 10' 

+5V 

2 k 
'O+-_-L~~-LLL~_~_~~.u~~_ 

30k> <5 '0 " }'0k~ 001 ...c 

I ~ t If-- - -_.-:.:' OUT I--.... - - To LSI for F,e . 1 10 

sw - --+ -1~-l---t 1000pF 

I ~ . 1 -1 [-
: 1 0k,?100'~ T I 

: ,.h. J,...J I 
I 'v +Y' I I . --j I JI 
I ~ ~ ~ 
I 30k ~ ~ 510 ~l"'''' lokn 

I .r 11-· L----
A".1~·--1 f-- , -f: 100Dp F 

" ~ l 
10 k;100(!> _ 

I ( , I 

MS l23 18RS 

L _____ ~ • __ J 
,"1,>' 777 

".J (}1f~ Pu1l·lJfJ '~! ~ '~ Ior n[ s,mjlo r sh()uld be prov'(! .... rj so thal H leve l 
~ I groal gi'/(~n on S I or S , t erm i nal may n(>t he open ~talc. 

frequency MHz 
C ND 

10",rT:-kl~ -- ---. -r~~VCC " 50V _ [-1 ,-----:-:-'-----, Frequency 
O----.----r- - -~--- -l t ~ FMIN VCC OUT ~~--- counte r 

I I I 001 !-IF R oscilloscope Jli I ~~ ,~ FM ' N 
00l" F [ I MSl23'8RS 10 kff"O kfl 

0--,..1 -1----- SW'N S 

-~~ .... l _-----j AM IN ' 1;; 1 ~CND -----,s, U 
~ INo tel 

- 1 - --r 
CND 
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OK1 fllfI[)lri[) [)f]. 
FREQUEnlY DISPLAY LSI msm·5523&5524 
from OKl's uniquely comprehensive series of consumer and communications LSI 
• Di rect frequency read out for consumer and communications receivers with a wide choice of I F offsets for AM and FM 
• 4'h digit resolution: 'AM' up to 3.999MHz 

'SW' up to 39.999MHz 
'FM' up to 399.9MHz 

with 'AM' and 'FM' identification 
• 12 hour format clock, with 24 hour cycle timer and alarm functions 
• Elapsed time stop-watch function up to 12hrs - 59mins - 59secs 
• MSM5523 for LED displays , MSM5524 for fluorescent display tubes 
• Standard frequency timebase crystal: 3.2768 MHz 
• Direct count capability with no offset 

This CMOS device dramatically simplifies the design and construction of the frequency readout sections of modern radio receiver 
circuitry, whilst maintaining a host of features that are now almost obligatory in new receiver design practise . The various I F offset 
frequencies cater for all world zone preferences in both AM and FM operation - and the' versatile supply requirements permit this 
device to be incorporated into car radio systems with ease. The companion MSL2318 prescalar/ input interface provides all the 
necessary buffering to drive the IC from sinewave sources . 
Other LSI in this series is available with frequency count only, for direct segment and digit drive using fluorescent or LCD displays. 

circuit design detail 

IOS l ~---' 

IOS 2 ~---' 

XT 

A 

B --.r-- --. 

HOUR SET 

S,o---4 

S , --.r----. 

S. 

DIMME RLr----. 

TIMER OUT OFF 

BLANKING 

A·C '-/.-~~ __ --.J 

T,o----r----, 
T 2 -...r-----.DECODE R 

T,Lr----. 
1---_ .... 

LOAD 

TIMER (1 /60) 

F. COUN ­
TER 

CL . COUN~ 
TER 

ON TIMER 

0: 
w 
X 
W 
....J 
c-
l-­
....J 
::l 
2 

SCAN 

STROBE 

1--0: 
Zw 
w> 
2-
c)o: 
wO 
<fl ~ . 0: 
""'w 
00 
1--0 
D u 
U w 
OlD 

STOP WATCH 

AM / AMB OUT 

PM / FMBOUT 

SEG.A 

~~...r-..SEG . B 

SE G. C 

SEG . D 

SEG . E 

L-_ -..r-. SEG . F 

SEGG 

POINT 

DUTY 

0: 
I--w 
C» 

°25 

I-­
U 
W 
....J 
W 
<fl 

GATE 

n--~...r\ 104 
10' 

'""'-~-" 1 0' 

10' 

10° 

~~...r\ SIGNAL OUT 

TIMEROUT 

SLEEP OUT 
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TIMER our OFF 

HOUHSET 

A 

sw _ -

AM 

Application example of MSM5523RS 

"--11-= ___ 17'--1 x T 

Lj-+,-_ _ ~18"-j lOS, 

L----"-+ _ _ _ --'-' 9"-i 105 l 

20 FIN Vss 

TIMER CONT ROL OUT 

Application example of MSM5524 

SL EEP TI MER CONTR OL OUT 
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Function details 
XT inputs : 

S1, S2, S3 : 
The crystal on these pins is trimmed with a 60pF trimmer and the fixed 

Selection of display mode is accomplished by setting these pins as follows : 
value is approx 47pF 

Select input Display selected Remarks 
Fin input : 

Sl S2 S3 
The built in CMOS amplifier stage permits operat ion when the input 

H H H Clock 
exceeds lv POp. When Vin is less than 3 .6v with a 5v supply , connect 

L H H Sleep timer 
via a capacitor of 1 n F) 

H L H ON timer Clock /Timer functions The AM (MW&LW) bands are read directly, but a divide by ten pre-

L L H OFF timer 
scalar is required for SW operation , and divide by 100 for FM. 

H H L AM band (MW& LW) 
The MSL2318 fulfills all requirements for this interface function -

H L L SW 
though where the SW feature is not required the SP/ DM8629 may be 

L H L FM (VHF) Frequency counter used for FM prescaling . 

L L L direct frequency Time adjustment and setting functions: 

" H" is open (or Vdd) "L" is grou nd (internal pullup resistors) 
Using terminals A and B (with internal pull -up) as follows : 

Display select A B Operation 
S4 : L L Reset clock counter : AM 1.00.00 

Selects least sig. diqit displayed in counter mode Hrs Mins Secs 

L : on AM LSD is always "0" 
H L Setting minutes (Hours held) 

on FM LSD is rounded up to 1,3,5,7, 9 
CLOCK seconds counting, but m inute carryover 

in accordance with US channellino oractise 
inhibited in th is period 

H : Displays to full resolution capability 
L H Setting Hours (minutes held) 
H H normal operation 

Display examples L L Reset on-timer AM 0 .00 
Hrs.Mins 

Frequency 4 digits 399.9 5 digits 39.999 ON TIMER H L Set minutes (hour held) 

Display selected Display Units L H Set hours (minutes held) 

AM AM 0-3999 kHz 
H H Reta in setting time 

FM FM 0-399.9 MHz L L Resetoff-timer AM 0 .00 

SW 0.000 - 39.999 MHz Hrs.M ins 

direct 0 - 3999 kHz OFF TIMER H L Set minutes (hour held) 
L H Set hours (minutes held) 

Clock, timer and stopwatch H H' Retain setting time 

Display se lected Display L L Reset sleep timer counter 00 mins 

Clock AM/ PM 1.00 - 12.59 
H L Countdown 00 - 59 - 00 

T imer ON AM 0 .00 - AM or PM 1.00 - 12.59 
SLEEP TIMEF L H Hold setting time 

OFF AM 0 .00 - AM or PM 1.00 - 12.59 
H H Normal operation with display counting 

Sleep timer 00 - 59 - 00 (mins) 
down 

Stop watch ON 0 .00 - 12.59 (hours - mins) 
Operating notes : If A or li are held low for between 0 .1 and 1.6 sec., 

Timer OFF 0 .00 - 59.59 (mins -secs) 
a single digit will be counted . If held for longer, the count rate increases 
at 10Hz thereafter. 

The on and off timers display" AM 0 .00" when reset 
Stopwatch Functions 

Colon (point output) Used in connection with the " Hours set" terminal, A and B 

Display selected Display A B Hour Set Display selected Resu lt 

FM/ SW Constantly li t H H H to L 1 On timer Stopwatch display 0 .00 - 12.59 
Clock Pulsed at 1 Hz Hrs. Mins. 

T imer ON Constant H H H to L 1 Off timer Stopwatch display 00.00 . 59.59 
OFF Constant H H H to L ' (Stopwatch mode) Return to timer selected 

Stp watch mode L H (H) (Stopwatch mode) Start count 
Timer ON Lit when counter stopped L ' H (H) (Stopwatch mode) Stop count 

OFF and pulsed when counter operating H L (H) (Stopwatch mode) Reset 

Selection of I F offset Timer Out 

The digit out lines are programmed from 10Sl and IOS2 through a d iode 
This pin is taken to "L" when the OFF ti me is reached and 

matri x according to t he following table. 
to "H" as the clock display reaches the preset " ON" timer valu e 

I F OFFSET SELECT Band select DIGIT OUT 
Timer Out Off (built in pullup ) 

104 103 102 10 100 Offset 
This pin resets the T imer out, and returns the sleep cou nter to "00" 

-LOL 
when taken "L" 

AM X -452 .5 Blanking (built in pullup) 
X -454 .5 Normal display operation occurs when this pin is held to "L" 
X X -456 .5 the display is blanked when left oc or taken "H" 

X -467 .5 
10Sl -455 Dimmer (built in pul lup) 

SW X -465 This is "L" under normal conditions, and taken to " H" to reduce 
X -468 display on strobe pulses by 75% thus dimming the readou t 

+1 0 .68 T1 , T2, ~ (built in pull up) 
X +10.71 These pins determine the nature of the signal out function . T3 should 

X X +1 0 .79 be connected to Vdd to reduce noise. 
X +10.82 

X +10.75 Tl T2 Signal Out content 

X X -1 0 .58 L L 1 Hz cont inuous 

X X -10.60 H L 10Hz continuous 

IOS2 FM X X X -10.61 L H 800Hz cont inuous 
X -10.62 H H 500mSec of 800Hz at hou r transitions 
X X -10.63 Output system 
X X -1 0.65 MSM5523 (LED) all CMOS levels 
X X X -10.66 
X X -1 0 .69 

MSM5524 (Fluorescent displays) Pch open drain 

X X X -1 0 .70 
wi th display line "on", t he FET is on 

X X X -10.72 
Segments are driven via transistors for LED displays (5523) 

X X X X -10.73 
or directly with fluorescent displays (5524) 

Exampl e of diode programming 
Digits are transistor driven in all cases 

Point 

104 103 102 1 
, 

1 ° The point is driven as described in the colon functio n, being 

10Sl synchronized with the 102 digit for time displays, 10' digit for FM 

1I ~ ~ ~ ~ 
(Use only diodes that are and 103 for SW. 

required by reference to Stopwatch 
the above table) This terminal drives the function indicator during stopwatch mode 

IOS2 AM/AMB OUT 

~ ~ Irf Irf 
This drives the (clock) AM indicator, synchronized to 103 , and the 
AM band indicator, synchronized to 100 
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A·C 
Ground ing this term inal resets all counters. A 10nF capac itor t o 
earth ensures full switchon reset operation . 

PM/FMB OUT 
Thi s drives the (clock ) PM indicator, sy nchroni zed to 103 d igit li ne, and 
the FM band indicator, synchronized to 10°. 

SIGNAL OUT : see T1, T2, T3 

SLEEP OUT 
Th is output remains high as long as t he sleep ti mer is co unti ng towards 
ze ro, whereon it goes low until react ivated. 

Static and Dynamic Electrical Characteristics 

Function/Parameter Symbol Conditions Min Typ 

Supply voltage Vdd Counter 4 .75 5 
Clock 4 5 

Crystal frequency 3 .2768 
Operat ing temperature Top ·35 20 
Count frequency in fin Vdd 4 .75V 

V in 1V p.p 3 

ABSOLUTE RATINGS 

Supply voltage Vdd ·0 .3 
Input voltage Vi n ·0 .3 
Storage temperatu re Tstg -55 

OUTPUT DRIVE CAPABILITIES 

MSM5523' LED 
Output output high low 
AM/ AMB , Stopwatch 
PM/ FMS , Segments A to G > - 1 mA (Vdd -2v) 0 .1mA (O.4v) 
POINT 
10° t o 104 > - 0 .1 mA (Vdd - 2v) > 2mA (O.4v ) . 
Signal, Timer, Sleep > - 0 .1mA (Vdd -2v) > 0 .1mA (O.4v) 

> Indicates In this Instance, "greater than /or equal to" 

Max Units Comments 

7 V DC 
7 V DC 

MH z 
+80 oC 

MHz 

+7 V 
Vdd V 
+125 °C 

MSM5524 . Fluorescent 
output h igh low 

> - 1 mA (Vdd - 2v) < 1 uA (Vdd - 30v) 

> - 0 .1mA > 2mA(0.4v) 
> 0 .1 mA (Vdd - 2v ) > 0 .1mA (OAv) 

A ll in format ion suppl ied herein is believed t o be accu rate and correct .However , no responsibil it y o r l iabil ity can be accepted fo r er rors o r o missions. 
O K I reserve t he r ight to amend and/or improve any specif icat ion. Such amendments req u iring alterations t o the appli catio ns ci rcuitry w ill be 
acco mpanied by a change of devi ce type number , and appropr iate not ice w ill be given. 

(Top view) 40-lead plastic DIP 

VDD SL EEP OUT 

BLA N KING 

DI GI T 
OUT 

t , 

I I 

" W 

" L " 

r--+--- " W 

" L " 

/---- " H " 

"'""' ""' [ 
10' 

10' 

10' 

10' 

1O" 

8 

A 

HOU R SET 

TIMER OUT OFF 

PO INT 

" L " 

i-f---+-+--+-----+--- "·H " 

" L " 

" H " 

" L " 

S, 

S, 

s, 

S. 
DIM MER 

SIGN AL OUT 

T , 

XT 

XT 

AM/AM B OUT 

PM/ FMB OUT 

STOP WATCH 

A 

C 

D SEGMENT 

G 

TI MER OUT 

A ' C 

BLANK ING 

GND 

SEG. lA - GI 

POI NT 

STOP WATCH 

AM/AMB J 
PM/ FMB OUT 

SIGNA L'I 
TI MER lOUT 
SLEEP '" 

t , 

N ote: 11 t, " 1.5 ms. I , " O.29ms, t3" O.019 ms, t4 " O.078ms 

" H " 

" L " 
" H " 

" L" 

" H" 

" L " 

" H " 

-'+ ___ " L " 

" W 

" L " 

" W 

1-___ " L " 

21 For MSM5524, the leve l " L " o f each outPut signdl of SEGM ENT OUT (A - GI, PO INT , AM /AM B OUT, 

PM / FM B OUT and STOP WA TCH is i loated . 

31 The PO IN T output is synchron ized to the digi t si gna l of 10 ' f or lock display , to the digit signa l o f 1QI for 
F M band d isplay and to the d iq i t signal o f ., 0'-' fo r SW band d ispl ay . 

41 T he AM / PM outpu t in clock display is sy nchronized to the digi t signal of 103. 

5) T he A M s / F M s ou tput in received frf!Quency d isplay is sy nch ronized to the d igi t signa l o f 10° . 

61 The output signa ls of SIGNA L . TI MER and SL EEP OUT are ou tput ir respect ive o f the digit signals. 

71 ~ ffit: denotes the case of DI MME R. 

OKI electric parts are stocked and distributed in the ·U.K by Ambit International, 2 Gresham Road, Brentwood, Essex. tel (0277) 227050 

20 A full range of display devices, and peripheral components is available from the above mentioned companies, Including Futaba, HP, Fairchild etc 



OKI fllfI[Jiri[J [J1l. 
FREQUEn[y DISPLAY LSI msm· 552516 

from OKI's uniquely comprehensive series of consumer and communications LSI 
• Direct frequency readout for broadcast AM/FM radio 
• 3% digit resolution : 'AM' up to 2999kHz 

'FM' up to 299.9MHz 
• AM/FM indicator drive, with a choice of either Fluorescent display (Futaba GL TOG), or LCD display (Ambit LC920) 
• Static (non-multiplexed) display, with direct drive of digits and segments for LCD or fluorescent display 
• All common I F offsets programmable for both AM and FM operation 
• Direct frequency count option, with event count if required 

Use MSM5525 for fluorescent (and LED, via drivers) and the MSM5526 for LCD operation 

The MSM5525/5 series of CMOS represent the breakthrough in digital frequency display LSI , that marks the boundary between 
old fashioned mechan ical methods of radio tuning, and impeccably accurate "no moving parts" digital technology . The digital 
frequency display requires no tiresome alignment of pointer to slide rule, or rotary scale, and assists in the manufacturing process 
by providing its own test facility. The use of varicap diode tuning has been held back by the mechanical constraints of matching 
diode law to mechanical scale, and now the MSM5525/6 have put all these problems into the past. 

Other LS I in this series are available for combined frequency counter/clock/timer/stopwatch functions (MSM5523/4) , and with 
AM/ FM /SW operation, with an additional decade of resolution, plus static display latch ing for power conservation . (MSM5527 -
but this is supplied in 54 lead package not suitable for standard manufacturing techniques.) 

The Fluorescent display version (MSM5525) can also drive LED displays, by using driyer transistor stages, as per the MSM5523 
application details. The static nature of the display requires that current limiting to the diodes is considerably increased. 

VDO 
DISP L AY 

CON TR OL 

S, ~---'-4/---' 

S, ~-----Y4/----' 

S , O~-·~i ""---' 

5 4 o- -,,",/~-, 

AM/ FM o-.~-.r<I '----' 

" 

BCD to 7-SEGME NT DECODE RID RIVER 

N o te 

LATCH 

50Hz 

FREQUE NCY COU NTER 

8888B 
I 

IFOFFSETROM I 

I 
DECODE R 

__________ _ ____ ....1 

Note : "_ - - ~' denotes the case of MSM5526RS 

segment indentification 

a 

SEGME NT OUT 

Output configurations 

-- -~ ~2~ - ~:'~~2J 
display 

---c 5526 --t 
The fluorescent display driver is an open 
drain P-MOS configuration . The FET is 
switched on to light the display, and off 
to float the output during no display . 
The LCD driver uses CMOS with 50% duty 
cycle 50Hz, in antiphase to the common - or 
backplane terminals , to d isplay the segment. 
Under no display conditions, the segment 
and backplane are in phase . 

F,N 

XT 

CaM 

b, 

J SEGMENT OUT 

POI NT 

b, 

d, SEGMENT OUT 

f, 
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Appl icat ion example of MSM5525RS 

+5 V 

Matrix for setting IF OFFSET 

and function s r----- ---- - .., 
I i I ~ I 

- - -/- I 
M I ¥ ¥ ;lA _:¥!J I MSM5525RS 

+V 

~ ____ ~~__ ;IA A : ~ VDD CDM 

d;""y - -1--- j&' .;IA';IA I 
unter 

i "-r[ --~ ~ S, 
3 

S, 
4 

S, 

5 S, 

! L 6 AM/FM 

l +5V 40 s, ----l t 
-

t1 ~ 10k/ 39-_ 
- RESET 

1_ FMIN S, S, VCC 
2k AM 

.r--.- F'MIN OUT 
38 FM 

P 7f!~ SW IN FIN POINT 

AMIN GND 
( a, 

MSL2318Ri ~f-:r-~ XT 
SEG. 
OUT I 

k IY'~ 36 
9, 

,.. XT 

t------. ~ VSS 

7rr 

Application Elxample of MSM5526RS 

+5 V 

Matrix f or setting IF OFFSET 

and funct ions 
r------- -----, 

AM I ~ I 
FM i ;lA' -'" ;lA ~ / : MSM5526R S 

F.C I ;IA:J<' I 
~ 

Ordinary 
T --;; ~ --'" ~ 

VDD CaM 

counter ~ --1--1--
2 

S, 
3 s, 
4 s, 
5 S, 

+V 
6 AM/FM 

~ s, 
I I 1p 

I FM - +-1 100 

r~~::L-o;J 20*,rl 

I I ~P l +~O { ~ RESET 

I 10 k 
I 470 

I ' +V 
I 
I 
I 30 k 
I 

I AM --t---l 

L _____ : '"'loo 

LFMIN S, S, VCC 

1000pr l'MIN OUT 
SWIN 
AMIN GND 

+5V 

MSL23 18R-~ 
10k 

Op 

0.1 ~ 

2k AM 

38 
FIN 

FM 
POINT 

( a, 

r-ll~ 
37 

XT SEG. I 

Ir~ 
OUT 

36 9, 

;1 1 
XT 

35 
VSS 

7,7 

~ 

(Fluorescent disp la y tube) 

G 

AM 1=1 
FM _ 1=1 1=1 .1=1 

F 8j 8 F 

/~ 

I 

F ilament val rage 

'--- }\ 
-v 

1-7V - -9V) 

Note : N o pull -down res istor fo r each segment is reQuired . 
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Operational details 

T erm in al analysis 

Crystal oscillator 
A standard freauency 6 .5536M H z crys ta l IS connected across a standard 
CMOS inverter . With capac itors C1 and C2 in the reg ion of 20-60pF 

F in 
Operat io n at th is t ermi nal starts wi t h input exceeding 1 v Pop, by 

vir tue of an Internal CMOS amplifi er. When V in IS less than 3.6v, with 
a Vd d o f 5v, use a coup l ing capacitor, t o avo id dis turb ing the In ternal 
biaSi ng arrangemen ts. 

Reset (with inte r nal pu ll -up resistorl 
Grounding the reset termina l clears al l functions to zero . For normal 
operation, this term inal should be left OC 
11 1 If t he RE SET t er m inal is t ake n to grou nd while t he I C is i n th e 
AM or F M mode , t he conte nts of the I F offset RO M are load ed to 
the d ispl ay during the period whe n the pin IS held low - thus t he R OM 
co ntents can h e checked . 
12 1 I f th e p in IS taken low while in the d"ec t freq uency cou nter 
mode , o r event coun ter m ode, th e con tents of the I F offset ROM are 
Immediatel y loaded to the 14 b it l at ch. 

AM/ FM S1 to S4 
These termina ls are used to determin e the disp lay selection, and th e 
I F offset s for b oth AM and F M opera tion 

D isplay Select I nput condit ions 
A M / F M 

H 
H 

AM H 
H 
H 
H 

L 
L 
L 
L 
L 
L 
L 

FM L 
L 
L 
L 
L 
L 
L 
L 
L 

~1 H 

p.vent counte r H 

·' H "-· open (or Vdd\ 

L" qr ound (Vss l 
')(' either 

E xam pl p of se ipc t! l)! 

S5 (wIt h Inte rna i pU i! up ' 

Sl S2 S3 S4 

H H H X 
L H H X 
H L H X 
L L H X 
H H L X 
L H L X 

H H H H 
L H H H 
H L H H 
L L H H 
H H L H 
L H L H 
H L L H 
L L L H 
H H H L 
L H H L 
H L H L 
L L H L 
H H L L 
L H L L 
H L L L 
L L L L 
H L L X 

L L L X 

I F o ffset va l ue 

-4 52.5kH z 
-454 .5 
-456 .5 
-465 .5 
-46 7 .5 
-469,5 

+ 10 .68 
+ 10.71 
+ 10.75 
+10.79 
+ 10.82 
-10.58 
-10 .60 
-10.6 1 
-10 .62 
-10,63 
-10.65 
-10.6 6 
-10.69 
-10.70 
10.72 

·10.73 
none 

Impu lses 

In t hp AM or F M m odes Ihp ,piling o f S5 Op. termlnes the iowest 

digit displ ayed : 
il l open, or Vdd d, splavs full reso lut ion 
hi grounded In AM mooe, laSl dig it alwav s " 0" 
cl grounded In F M mode, las t d ig i t IS 1,3,5, 7 o r 9 
1I n accordance with U S al ternat e channe l lonq pract ise I 

Display 
AM 0 - 2999 k H z 
FM 0,0 - 299.9 M H z 
D irect cou n t 0 - 2999 k H z 
Event 0 2999 eve nts 

Segment out (a 1 to g4 ) 
(,o nnect directly t o anpropnate disp lay 

AM/ FM out 
Wh ere AM / FM Ind icat ion IS availab le, con nect to display t erm i nals 

Point 
T he decimal p oi nt ter<ninal is only ac t ive In thp FM mone. 

Common 
Th e co mmo n term inal prov ides th e hac k p lane of 50% duty cycle 
50 H z for LCD displ ays . Th e crystal de rived reference may also be 

used to prov ide t lm ebase functio ns fo r d igital c locks and t imers . 

Electrical specifications 

Abso lute max imum ratongs 

Power supply vo l tage Vdd -0 .3 10 7 vo l ts 

Input vol t age Vin ·0 .3 t o Vdd volts 

St o rage tem perat u re Tstg -5 5 to + 1500 C 

Operational range 

Power supplv vo l tage Vdd 475 to 7 vo lts 

Cry sta l frequency fC 6 5536 MHI 

Opera tion t empera tures Top -35 t o +8 50 C 

Max count freq uency F 3M H ? m ln (Vdo 4 .7 5v) 

w ith l v pop capaci tor counl ed 

DC characteristics Output current 

M SM 5525 I oh > 02rn A 'Vo Vdd 1 vo lt i 
1 10 < l'.IA V o Vdci 16 volts) 

MSM 5 5 26 I o h > lOuA ' Vo ~ Vdd ·0 .5vol t s) 
1 0 1 > 10uA ' Vo Vss + 05voltsl 

Further notes on the applications of MSM5525 / 6 

23 

T h e stat ic nature of the di splav d r~st l cally cut s down the Interference 
fro m thi s DFM ChiP, but it m ust he remembe' eo that the cr y sta l clo c k 
w il l provloe a po tential source of intederencp un less th e deVi ce IS 
carefully deco upled at th e supply pin 

The 50H l back plane f requency f or the LeD verSion may also cau se 
R FI when receiV ing low frequencies, so leads to the display should be 
to t he m in i mum necessary. Neverthel ess , i t IS posslhle to operate the 
C"CUlt less screen ing In c lose proxim ity to a rece ive r a f ea ture not 
pOSSib le With multi p lex ed display systems. 

The p resca lar for FM opera ti o n (t he SP/DM86 29 IS applicab le here, 
since the SW facili t ies of the MS L 23 18 are not used) wi ll be a source 
of RF I - and th e supply to this I C must be verv carefully decouplen 
Wi th bo th ceram ic and tanta lum capaC i to rs, Wi th 1 mH III series to 
form a f u ll low pass filt er co n f iguration Ope'atl o n In co nj unc tion with 
F M equ ipment may not necessar il y be Impalreri however , si ncp. t he 
content at band II IS generall y insignifican t , provided these precau t ions 
are observed. 

Th e MSM5525 verSi on ope rates w ithout In o lvidua l segment pull -down 
res istors 

Usual CMOS precau t ions shoul d bp observpd when hand l ing t hese 
LSI devices, al tho ugh m ode rn techniques enSll re a f ar more rugged 
fabrica tion techn iq ue 

Connec t ions 10 stand ard 4 d igi t LCD LC30 2 

MSM5526 p", 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
34 
32 
33 

LCD pin 

5,6,35,37 
7 
34 
30 
3 1 
32 
9 
10 
1 1 
29 
25 
26 
2i 
13 
22 
23 
17 
18 
19 
20 
21 
16 
24 
15 
14 
1 & 4 0 
A M II1ri (na l 
F M md (n a l 
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The TDA2002 - 8W audio power amplifier/ High current- low impedance output: 
The ambit PB2002 stereo amplifier module 

Circuit diagram 

_j input 

~ C1 
-~ 

IC1 

2 

C5 

C3 

I 
Rt = lOOk 

With the input totally 
oc - an HF oscillation will 
occur, so in cases where 0 
this situation will occur, 
use lOOk to load the input 
to prevent instability 

Figures in bold type indicate test voltages 

Component types : purpose 

ICl/2 

LS1 

T 
Vcc 
output 
ground 
inv input 
non-inv input 

LS2 

I 
C4 

.73v 

2 
_73v 

C11 

C1 / C2 
C3 / C4 
C5/ C11 
C6/ C7 
C8/ C9 
C10 
C12/ C13 

range 
1-10u F 
.1-.22u F 

input DC decoupling 
HF power line decoupling 
Ripple rejection 

.s::- G:R7i 
":" 1 []D 

~12V+ 

24 

100-500uF 
.1-.22 

470-1000uF 
100-1000uF 
10n-47n 

Zobell stability network 
Output coupling 
Supply decoupling 
Bandwidth according to 
C12 1 

21T.B.R3 
nom.22n 
Approx. 20xR5 (R6) 
Gain set (Gv-1 ).R2 

R1 / R2 
R3 / R4 
R5 / R6 
R7 / R8 

Specifications 

per channel 

47-82E 
100-470E 
2.2E 
1-2.2E 

Gain and supply rejection 
Zobell network 

L...[]::JLS1 

*" 
Para·meter Conditions Min Tvp Max 
Supply voltage 8 12 18 
Quiescent drain cU"rrent Supply 14.4v 45 80 
Output power at 10% THD 

Gv set to 100 
RI 40hms 4 .8 5.2 
RI 20hms 7 8 

Supply 16v 
RI 40hms 6.5 
RI 20hms 10 

Input sensitivity Gv set to 100 @ 1 kHz 
Pout 0.5W,40hms 15 
Pout 0.5W,20hms 11 
Pout 5.2W,40hms 55 
Pout 8W,20hms 50 

Distortion Gv set to 100 @ 1 kHz 
Pout 0 .05 - 3 .5 W /4 ohms 0.2 
0.05 - 5W /2 ohms 0 .2 

I nput resistance 70 150 
Gv open loop 80 
Input noise voltage 40Hz-15kHz at 3dB 4 
Efficiency 40hm load/5 .2W 

20hm load/8W 

The TDA2002 
The TDA2002 has establ ished itself as a 
standard part more quickly than almost any 
other recent audio linear IC. It is used in 
almost every new application where veh icle 
audio is required , and it is not difficult to 
see why it should be so popular. 
The easy-to-use pentawatt package is very 
si mple to mount - in the case of the PB2002 
a custom extruded heatsink is available with 
mounting holes ready drilled - or it may 
simply be screwed to the wall of the case. 

It is fully protected against the following 
common abuses : 

Output short circuit 
Thermal overload 

68 
58 

polarity inversion up to 12v 

And so is virtually blowout proof in 
an application within its maximum 
operational ratings. 

The TDA2002A may be considered 
for applications with dry battery 
supply - but the relatively high 
quiescent current and power levels 
make this inadvisable. - and the 
more suitable ULN2283B/LM380 

Units 
V 
mA 

W 
W 

W 
W 

mV 
mV 
mV 
mV 

% 
% 
kohms 
dB 
uV 
% 
% 

..c--YJ:J LS2 ... 
Comments 

notsuitable for battery (dry) operation 

typical vehicle supply voltage 

are recommended in such situations. It may generally 
be considered to supercede the 01 L audio pow er 
ICs such as the TBA800/810, SN76023 etc in applic­
ations pow ered from 18v or less. 
It is also possible to run the device in a full bridge 
configuration for 15W RMS from 14v supply. Full 
details of this and all devices parameters are available 
in the full data - 6pages 

Manufactured by one of the follow ing 
SGS/ATES 
AEG/TFK 
RCA, Sprague, Hitachi, and others 
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20W (RMS) audio power ampli f ier le - HA1370 

Audio power amplifier ICs have enjoyed a rather notorious career since the early Texas electronic fuses burst upon the scene - many of you will have 
heard about the more recent types, including the TDA2020 from SGS. The HA 1370 is similarly specified, but much easier to use due to the SI L type of 
construction· and more rugged in operation. 

ELECTRICAL CHARACTERISTICS 
Supply voltage +/- 25v, 8 ohm load 
Quiescent current 
Quiescent current of driver stage 
Output offset voltage 
Input resistance 
Vol tage gai n in cl osed loop 
Voltage gain in open loop 
Output power 

THD 
Output noise voltage 
Supply rejection 

Using the HA1370 

Iq 
Iq ' 
I:l.Vo 
Rin 
Gv 
GV(ol) 
Pout 

THD 
Vn 
SVR 

no signal 
no signal 
no signal 
f = 1 kHz 
f = 1 kHz 
f = 1 kHz 
f = 1 kHz 
f = 20Hz to 20kHz 
f = 20Hz to 20kHz 
f = 20kHz 
20Hz to 100kHz 
100Hz 

mic 
20 

52 

typ 
60 

0 
55 
38 
88 
20 
18 
15 
0.06 
0.35 
60 

max comments 

120 mA between + and pin 3 
22 mA between + and pin 4 
±o.1 V between pin 1 and ground 

kohms 
dB Rl03 :680E, Rl04 :56k 
dB 
W with 1% THD 
W with 0.5% THD 
W w ith 0 .1% THD 
% at 2W output 
mV 5k source 
dB 5k source 

The SI L package may be fixed to the same heatsink as supplied for the TDA2020, since the fixing hole spacings are similar. The heatsink plate should 
be electrically isolated from all pins and ground. 

The HA1370 includes both current and thermal shutcbwn limiting, though extended operation with the output shorted may lead to deterioration in 
performance, and eventual destruction . The safety margin of this le (and all other Hitachi) devices is sufficiently generous to permit a substantial degree 
of mishandling before damage occurs . In this respect, the HA1370 is far more reliable than its predecessors in the h igh power AF le world, and co mpares 
favourably w ith protected discrete designs. 

With a -1dB frequency response of 5Hz to 120kHz, the HA1370 complies with current thinking in terms of desirability of fast slew rates - but this 
also means that much care in layout and earthing is absolutely essential to ensure stable operation and freedom from ultrasonic spurii. 

The two separate voltages for the driver and output sections may be combined into one - but for best immunity from switch on shock, the B2 supply 
should be a stabilized system with slugged risetime . In view of the De speaker, correct fusing of supplies and speaker are strongly recommended to avoid 
any possible hazard from incorrectly w ired units destroying the speaker voice coil. 

The HA 1370 is well suited to appl ications in active crossover loudspeaker systems, and various ampl ification systems requi ring "medium power" . 

, , , 
~------------ -- ----------

- Clot 

R'OJ 

680 
R lo4 

S6k 
OIt C : F 

+ . 330/, (6 .3V) 

U · rR : Q] 
, L : HJ 

NOTES; 1. T erminal 2 has no connection. 

2. Voltage gain G V ~ R , .. (38dBI. 
R , •• 

3. iB, are not stabilized power supplies.. 
+B, it a stabilized power supply, whose rising 
time constant is recommended around 
2 seconds for no shock noise muting system. 

TOTAL HARMONIC DISTORTION VS. 
OUTPUT POWER 

Sr--'--~-r--~--.-~!-rTT: T, r, ,-~~ 

f-- :!: ai, = :!: 2 2 v\'r-~+-""-+_'H'-++' +...-+---
2f--+ S , = 2SV I i 

RI = 8Q 
~ I * ' I 10_ _ t---- 1--. -~ - . f-~'- -~ _ _ . 

Cl ---.l----- ~-=t=-'---- - ----- -. -- - - ~ ----.-
~ ---"--- - - - -~f- - - . ---- ..-,---- --
....: --f---- . -~~ -, - - --0 -

-
f--o 
f--

0 .5 I _ . 1 I , I i 

___ +' _ __ I-_-+-__ f---I'f-JH+--~-~~i-=~==-o ~ 

! 
o 
I-

I , ' ............, 1kHz : : I : 1 
O '0t==t===t=~I =:r::8=a:t:~t, t=j 
0 .01 I ' I j ~ I i ' I 

0 . 1 0 .2 0 .5 1.0 10 20 30 
Output Power p ••• (W ) 

• ABSOLUTE MAXIMUM RATINGS (To- 2S'C ) 

It5m Symbo l Ratings Unit Notes 

Pos itive Supply Voltage + 8., -1- 8, 30 V 

Negotive Supply Voltage 
1 

- 8 , - 30 V 

Output Current 10 1 pu. 7.5 A 

Input Voltage V.; ,,_0. ::: 10 V 

Power Dissipation Pr i 30 W 2 

Junction Temperature T, i 150 'C 

Therma l Res istonce e,_ ( I 3 'C / W 

Operating Temperature Range i Top. , - 20 to + 70 'C 

Storag e Temperoture Ronge : 
1. '" - 55 to -'-1 25 ·C , 

Not. , : 1. Standard operallnll voltage, ore os follows : ± B, - 25V. = B, - nv 
2. The value when T ... -6Q·C 

CID 3. Tab should be isolated .Iectr ically from every point incl ud ,ng CND. 
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Third Generation PLL stereo decoders: pilot cancel series the Hitachi HA 11223 
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Block diagram The pdo t cancel sys tem of stereo decoding, as usecl In the HA11223 

Pilot Cancel : whys and wherefores 

+-V 

Hotach l ' s HA11223 . and TOKO's KB4437 hoth employ a new technique to be used In phase locked loop stereo decoders th" name of which has already 
hppn given a 900<1 alrlnq In Ihe HiFi press as one of the new Irade bUllwords for high quality FM tuners The usp of this technique probably has m o re 
ilc tua i benef l l than many "gimmic ks" in H ,F" since nrlmarily I t Improves the audiO response of FM tuner 10 soml' th,ng like IdB flatoess across the entire 
11roadcast spectrum, whilst malnta inll'lg ndot tone (ultraso nlcl rel ectlOn at 60dB o r so. Previous techniques have re lied on notch filte" at 19kH z and Ihe 
difference channel of 38 kHz to provide thi S reJection, and In the process (s",ce no filter IS Ideal) cau sed rolloff from about l:jkHz 
Allenuatlon of 19kHz at 15kHz can vary from 12dB to 4dB, depending On th e depth of 19kHz notch required al thouqh VilrlOUS corrective measures 
can be made to strillqhten out the response Nevertheless , such measures Inevltahly cootrlbute to scrambling the [lllllty of the HF illld ,o signal , by the 
VM IOUS phase errors creilted and the solullon IS Simply to use the pilot slqnal o ut of phase, to cancel out at the ,iecoder ou tput 

Th" notch filters in the pilot cancel system can be of two types one Simply to remove the reslduill 38kHz isingl e pole), or o ne With two notches, but In 
n lilcP of Ih e 19kHl nOlch, a 26kH z notch is used Instead , ThiS frequency IS suffiCiently f ilr removed from 15kH7 to r.ause only Cl nominal 0.6 dB loss 
at 15kH7 In thiS way, however, the 38kH z notch IS conSiderabl y steepe ned , and the primary notch has a Side effect of helping take out some of the 
slQnall ing frequencies somptlmes encountered o n FM transmi SS io ns that arp. used to control repeater". 

A s well as the pilot cancel features, the new ge neration ot decoders have Improved THD ItYPlcally O.Ol°,{, at 1 kH /I , I>ettp r Si N to the extent th at wilh 
a properly deSigned I F, the diff erence in absolute S'+N ! N fo r mono ilnd stereo IS barely aud ible. The u se of 100% negative feedb ack amplifiers within 
the IC contribute greatl y to these improvements, which make the use a t earli er types of ste reo decode r In new d eS igns il 1)()Sltlvely retrog rade step I 

For manufacturing purposes, the new pilot cancel decoders are stdl 'Single sourcerl', Since Ihe TOKO and Hitach i t ypes ,li P almost hut not completely ­
,n terchangeable Furth ernl o re, unless the r<>SI o f the set deserves It , there mily not be any reil I advantage, and there are vP' y few baSIC 'ies!qns around tha t 
eiln match the performance required t o gPt th e most from the pil ot cancel system 

It must I", nOled th at the supply voltage IS 1:lv, 12v will I""d to c llpplnq on output slqn al levels of 1v p.p unl es<. Ihp supply 15 adequilt p 

In complp.tel y DC deslqns, the Input and output of th e d ecodpr m ay bp d:rectl v coupled as well, although carefu l I~xpellrnrnlation is ,pCllJlr,'d to ach;eve 
thp best results Conslderlnq the weakest lin k In the chain IS probably somewhere from ,; tudio to Iriln sm i ttf'l . such " fpilt urp is afmost c.e rt il ' nly l i kely 10 
bp WilS IPrl 

Drive level considerations 

In orrjpr t'.) ilch'Pve the IJest Si N . " reasonably high levpl of drlvp ' S req Uired 300rnV Irrnsl IS usually q uoted ilS till' 'efelence point, although th" deVice 
data shee" for the HA 11223 qo :nlo great df'ta lf concprnlnq the correlation of va riOus dynam iC pa rem"tp rs W i th t he CA3189E type of I F sys tem , thIS 
type of ' "put drlvP " "asllv achieved Dor vp levpl 'S [lrornilrdv a compromise betwf'cn S: N and THO . 

PractIcal applications 

Elsewher" In thiS catalogue system s uSing b oth the HA11223 and the KB4437 " re descr ;hprj in det ,,;: In the ca sp ,'11 lh,' Kfl4 437 a muting stereo 
preamn l l fle r the KB44 37 IS used t o nrovlde preampllcatlOn to usual " standards" , combined With a tota lly Silent mllt"" 1 "Y"p m Ihat IS d"ven Pl lher 
from th p. IF mu t mq vol tage. or from the mon o i stereo Indi ca tIon . Th e nllOl cance l decode r can be used Without m t" dd 'C;H lnn III tnilTl Y p x!stlng tune rs . 
where the audible Imprcvpmn t OVP!' first general Ion PLl decoders , such as t hp rvtC1310P , uA758 etc. , Ciln be qu i t f' dramel"e The IF " " ndwidth o f 
the preced in g sec tions sh oulcl be applox 210kH? mln to ilc h,evp b es l se parati on Since although a degree of corr "(' t, (Jn C,lfl he applied in the compos ite 
path by ph ilse advance cirCUitry, there IS no substitute for il qoorl linear phasp I F at the correct bandWidth. 
Most aspects of use of the new decodpr ICs are common to all types of multipl ex decoder , and th at Includes the "perl frll a very pure supply voltage , 
With pleot y of decoupllng to prevent the rerad latlon o f the va rious SWI tchlnq freq Uf'ncles, ilnd their harmooics , allHlI1d the res t of the CirCUit 

Comparative measurements 

In so much of HI FI and Audio, the figures tend to mean very littl e. The two pilot cancel d ecoders di sc ussed herp il re unquestionably superior to all t he 
prevIous IC deSigns and also th e various discrete decorler s Ihat have found th e If way Into WW and other magaz in es. Moreover, the superiOrity is very 
destlOctly audible from a sublectlve lurlgement , and nol o ne I'stener has yet hee n In (ilsagreement With Ihls opini on The reasons for Ihis m ay be found 
by reference to test statIStiCS, but perhaps they also owe somethlOq to the subtl e reactions of the human ear to ilPPrireotly supersoniC sounds by virtue 
o f intermodulatlon products (of a deslteable naturel being recreate'cI With the additional AF bandwidth available. 
With this advance, It is hard to imagine what to expect next since the broadcasters haven 't quite caughl up with the standards of the HA1196 yet , As 
far as It is possible to predict, the only likely Innovation le ft IS to Include a form of variabl e high frequency bl ending, d"ven from the Signal level 
metering circuit. The TCA4500 does thiS qUite nicely , bUI In most olher respects , the TCA4500 is not i n the same league of HIF I reproduction, albeit a 
useful device for car radIO . 
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PILOT [An[EL STEREO DE[OD~R~ HAl1223 
HAl1223 
HA11223 
HAl1223 
HA 11 223 

The HA 11223 pilot cancel stereo decoder 

Application circuit 
All resistors 14W - all capacitors 16v wkg or greater 

set pi I ot cancel 3.3uF 

lOOk 

2 
Ll 2u2/1 Ou F 

HAl1223 
Composite input 16 

33k 
vco 180k 7 
out 

1500pF 

(3 
,180E 

0 . 33U~ 'Q lOOk ®3S t 180K-e=l-
+ ~ 7uF 
~ ;.33uFY + c::J,BC108 

,,"~OE I ~rk~.[. 1 on;. n [; ....---------, 
2~V:;,8."' ~ 4k7[1~~~k7 ~ :07N 

lnO 47nF 2U2ft. e ' ,39k '-l80E 

4k7 ~.....---. · 180K n~t)U7 
8 D. 

see notes: -c:..:.F (y:M ~ 
4k7 . tj "'. .-t:::r- ~....r:::::J.- 4k 7 # ~~,4k7 4~ 

Phase advance circuit for narrow IFs preceding the decoder: 

.,.~ __ ~.., :OPF 
1l0kS1 

to input 
• 

(Use with 703017130 IF systems from Ambit) 

Ambit datasytem: 10pages available 

unamplified/filtered audio L 

LED beacon 

stereo "ON" 

+12v 47uF 

T 
4u7 left output 

p 

4k7 

earth 

4k7 

right output 

BLR3107N 

unamplified audio R 

earth (neg) . 

Description 

The HA 11223 employs a pilot cancel facil ity to enabl e 
typ. 60dB of 19kHz suppression to be achieved w ithout 
recourse to external filtering - this feature enables a 
total ly flat frequency response to 15kHz , and greater 
freedom from HF intermodu lation products. 
The HA 11223 also features ultra low distortion by the 
use of 100% negative feedback in susceptible sections 
of the circuits pe rmitting 0 .01% mono THD and a very 
wide dynamic range of operation. 
The loop filter also includes an add itional element to 
reduce HF intermodulation products to a minimum 
of approx. 0.06% (Main 10kHz/ IM 1kHz) 
The practical application module described here is 
available ready made or in parts form from Ambit , and 
includes facilities for an input notch in conjunction w ith 
L1, for use in areas where 100k Hz/200kHz alternate 
channel interference is obtrusive on stereo signals. The 
notch shou ld be- set for approx . 100kHz w ith appro­
priately selected values of L 1 and parallel capacitor. 
The output preampl ifiers boost the recovered aud io 
level to typically 1 v where required, and provide the 
correct isolation for driving the LC 19/38kHz notch 
filter . Deemphasis is nominally 50uSec . 

Specifications 300mV input 

Parameter 
Input impedance 
Channel separation 
Stereo THD 

Mono THD 
Pilot level to switch 
Output voltage 
19kHz output 
38kHz 
67k Hz rejection 
SI N ratio 
Maximum input 
Supply range 
Supply current 
Lamp drive 

Further user notes : 

100Hz - 10kHz 
1000Hz 
10kHz 

19kHz 
from IC only 

4 k7 source 
for 0 .5% THD 

Cont inuous 
Surge max 

75k ohms 
40dB 
0 .02% 
0 .05% 
0.01% 
12mV 
240mV 
-60dB 
-35dB 
-80dB 
86dB 
1200mV 
12-1 4v 
17mA 
75mA 
100mA 

The pilot cancel may only effectively be aligned in conjunction 
w ith an oscilloscope or spectrum analyzer - or tuned audio 
millivoltmeter. The output level after transistor preamplification 
stages should be set for balance on a mono transmission /test 
signal. 
A single pole (38kHz) output filter may be used in preference 
to the dual type described here . 
The channel separation depends very largely on the preceding 
IF bandwid.th . Compensation for narrow I F systems may be 
made usuing the circuit shown alongside. 
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The 44378 decoder unit featu res the very latest pilot cancel decoder le - the KB4437 from TOKO, 
together w it h the low distortion muting preamplifier, the KB4438 : 

• Ultra low distortion: 0 .03% typ overall at 1 k Hz 
0.08% 10kHz 

• Pilot cancel method, for flat response to 15k Hz 

• Muting facility after the I F and decoder, driven from 
the muting signal from the CA3089/ 3189, HA1137 or 
KB4402/4420A families of I F systems 

• 26kHz, and 38kHz notch filters for residual switching • Auto stereo switching + VCO kill option 
interference suppression • Power on mute delay facility 

• 55kHz input low pass filter ("Birdy Filter") • Phase delay compensation on decoder input 
• Excellent SI N and separation • Adjustable output levels 
• Suitable for DC coupling to preceding I F system output 

Outperforms all known broadcast standards - and all previous stereo decoder systems under £100 

Operation of the system 

The input circuit, including the 55kHz LPF 
stage, closely resembles that of the 91196B 
decoder system, enabling direct coupling to 
the preceding I F stage, via a 4k7 resistor to 
the audio output pin . R1 and R2 must be 
removed for correct DC operation. 
This facility enables fast response tuning to 
take place, without the delays associated 
with coupling capacitor charge times etc. 
The input stage also provides a small amount 
of gain, to permit the input levels to the 
decoder IC to be optimized in any given 
application. 

The internal arrangement of the decoder, 
IC1, is similar to most PLL arrangements to 
be found in the MC1310/ HA1196 etc., but 
with the addition of 19kHz phase cancel 
circuit, that supresses pilot tone in the out­
put by some 60dB. This permits the filter 
stage to be completely flat throughout the 
entire AF spectrum, with the first pole at 
26kHz, instead of 19kHz. 

LPF1 & 2 are essentia l fo r the removal of 
remaining harmonics of the 19kHz tone, as 
well as providing a general low pass type 
of characteristic for any supersonic SCA or 
intermodulation products before the stereo 
preampli fier , IC2 is used. VR4 is t he adjust­
ment of pilot phase, and should be set 
for minimum 19kHz at the output with 
a multiplex signal present at the input. 
IC2 provides audio gain, and also the 
required de-emphasis by virtue of R19/ C17 
and R 18/C18. 
Minimum THD in IC2 occurs with 1v rms 
output . the I C itself proding 23-24dB of 
voltage gain. The muting circuit on the IC 
can operate in conjunction with the 
mute signal from the I F strip, since the 
mute is brought into function when pin 8 
of the IC is raised above a nom. 1.5v., with 
C24 and C28 controlling the speed of the 
action of this function . However, post IF 
muting also enables other forms of mute 

234 5 6 7 8 9 10 11 12 13 14 15 16 

Specificat ions of the 44378 Vcc +12v 

Parameter Symbol min typ max 

Cu rrent drai n I 33 45 
Input impedance Zin 50 
I nput voltage range Vin 150 300 3000 
Output voltage Vout 900 
Channel separation Sep 45 

45 
40 

Distortion ·mono THD 0 .02 0.08 
Distortion ·stereo THD 0 .04 

0 .02 
0 .05 

Signal to noise ratio 86dB 
Stereo lamp on level to I C1 13 20 
SCA rejection ratio of IC1 80 
Pilot to ne at output -65 

-80 
VCO stop level (B) 2 
Auto stereo switch level (A) 1.33 
Muti ng attenuation Matt 72 80 
Muting t ime from on to off Mt(1 ) 0 .15 
Muting ti me from pow er on Mt(2) 1 1.6 2 .5 
T ra nsient level at power on/off 30 100 
SI N und er muted conditions 96 109 
Mute on DC level V8 1.2 1.35 1.5 

control to be used such as the presence of 
a stereo pilot tone on the transmission . In 
cases where exceptionally high gain tuners 
lead to false operation of the basic IF 
muting, a separate noise mute may be used 
(but still in conjuction with deviation mute 
from the IF IC) t o provide muting that is 
adj ustable in operating point, with regard to 
varying SIN ratios . 

The auto stereo defeat control on pin 8 of 
IC1 may similarly be operated from the 
mute control voltage, to disable stereo 
reception on wea k signals' where the ma in 
signal mut ing is not used. Where the muting 
of the I C2 stage is used at the same time, 
it is implied that stereo will be enabled at 
the same instant as the main signal path . 

The beacon lamp/L ED is taken to the +ve 
supply rail · taking ca re that the operation 
of the beacon does not affect any supply 
voltages to cause motorboating effects. 

Connect ions : 

1 Earth 
2 +Vcc 12v 
3 Left output (E) 
4 Mute control voltage for IC2 
5 Earth 
6 Left output (G) 
7 Right output (H) 
8 Right output!F) 
9 Vcc +12v (alternative) 
10 Earth 
11 MPX beacon (C) 
12 auto mpx switch (A) 
13 VCO kill (B) 
14 Input 
15 DC input 
16 Earth 

Brackets () indicate reference on cct diagram 

Certain connecti ons are apparently duplicated 
to maintain compatibility with 91196B edge 
terminations as far as possible . 

unit com ments 

mA without mpx beaco n 
k ohm 
mV set into IC1 via Vr1 
mV input to IC1 150mV 
dB at 100Hz 
dB at 1 kHz 
dB at 10kHz 
% Vin 400mV to IC1 
% at 100Hz 
% at 1 kHz 
% at 10kHz 

mV at 19kHz 
dB 
dB at 19kHz 
dB at 38kHz 
v 
v 
dB 
sec 
sec sw itchon delay 
mV 
dB 
V 



Hyperfi stereo multiplex decoder with pilot cancel and post decoder muting the 44378 (page 2) 

+12v Vcc 

C1 

--l 

L 

R 

R20 

I 
5.6 

R17 

R23 

2 
3 

14 
15 

C18 

C19 

R22 

C29 

C10 f:i C12 

14 9 

Pilot cancel mpx decoder 

C7 

C6 

C11 

R21 

1 
C24 

4 9 10 16 
5 

muting stereo audio preamp 

IC2 

13 11 6 

12 

7 8 

o 

IC1 

7 8 16 15 

R R 
1 7 
3 

A B 

C21 

It 
1---:'--4' II----r---

C25 

01 
Vr5 

10.7 

--~~r---- -- ------ J Mute control voltage 
> 1 .5v to mute 

Complete circuit of the 44378 Test voltages are shown in bold type 

FTable of component values 

Resistors: all .25W /1 0% or better (' indicates 5% min) Capacitors 
R number nominal permissable range fu nction C number 

1 470k 330k-560k birdy filter input biasing 1 
2 as R1 2 
3 2k2 1 k8-2k7 input load to filter network 3 
4 1k2 1kO·1k5 drive load to filter 4 
5 47k 39k-56k biasing 5 
6 56E 47E-1 00E Birdy filter Vcc decoupl ing 6 
7 47k 39k-56k VCO killer coupling R 7 
8 ' 15k 12k-18k VCO timing 8 
9 820E 680E-l k Loop filter 9 
10 4k7 MPX filter termination load 10 
11 as R10 11 
12 as R10 12 
13 10k 10k-47k MPX switchover coupling R 13 
14 680E 680E-1 k LED beacon current limiter 14 
15 as R10 15 
16 33E 27E-47E Stereo preamp Vcc decoupling 16 
17' 30k 27k-33k preamp biasing 17 
18 as R17 neg. feedback loop 
19 as R17 .. C18 
20 as R17 preamp biasing C19 
21 1k8 1 k5-2k2 .. C20 
22 as R21 C21 
23 680E 620E-750E neg. feedback frequency res . C22 
24 560E 470E-680E mute "off" time constant C23 
25 as R23 C24 

VRl 25k ICl input level set 
C25 
C26 

VR2 47k 47k-l00k phase balance adjustment C27 
VR3 4k7 4k7-10k VCO timing set C28 
VR4 25k 25k-47k 19kHz pilot cancel set C29 
VR5 4k7 4k7-10k Right output level C30 
VR6 as VR5 Left output level C31 

Ll 
LPF1&2 

26kHz & 38kHz notch filt ers 

C16 

LPF1 L 

LPF2 I----'"----r-ll-- R 

A : MPX switch> 1.5v to force 
mono operation 

R14 B: VCO kill > 2.0v to stop vco 
C: MPX beacon drive R15 

(LED standard) 

C30 
11.25 , 

E 

Left output 

F 
--_. Right output 

G 
1 .... - ---. Left (adjustable) 

V r6 

H 

R16 

--_. Right (A djustab le) 
Semiconductors used: 

Tr1 BC109 etc 
Tr2 BC214 etc 
IC1 K B4437 (HA 11223 mod) 
IC2 KB4438 
01 1N914 etc 

--
and misc 

nominal rermissable range function 
2u2 1-1 Ou F input coupling 
1500pF 1200-1800p F filter tuning 
680pF 560-820pF filter tuning 
470pF 390·560pF mpx phase balance 
2u2 1·10uF IC1 input coupling 
820pF 680·1000pF PLL phose correction 
47n 39-56n phase det . coupl ing 
470pF 390-560pF vco tuning C 
lu 1·2.2u F loop filter 
6u8 4 .7·10uF loop filter 
1u 1-2 .2uF switch filter 
1u 1-2.2uF pilot cancel phasing 
2u2 1-1 Ou F RH output 
as C13 LH 
2u2 1-10uF RH input to IC2 
as C15 LH .. 
1n5 50uS Oeemphasis LH 
2n5 75uS 
as C17 Oeemphasis RH 
4u7 2.2·10uF feedback coupling 
as C19 
4u7 2.2-10uF LH output coupling 
47u 33-100uF RH bias decoupling 
as C22 LH 
33u 22-47uF " on" delay control 
as C21 RH output coupl i ng 
180pF 150-220pF RH feedback rolloff 
as C26 LH .. 
100uF 1 OOu F-330u F "off"delay control 
47uF 33·100uF ICl supply decouple 
100u F 47-330u F IC2 .. 
as C29 Birdy filter .. 
CAN1980 6-10mH Birdy filter tune 
208BLRC3155/2 26 /38kHz filter 
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Small size, high selectivity ceramic ladder filters: Murata CFM455 series 

30 

Dimensions in mm 

approx actual size 

--1 r- 1.3 

I~ (tab) ~I~ r::::I 

I ~ .11'" 16.7 .. 1.0 

20 

Test circuit 
Impedances selected from table 
to su i t filter used 

IN OUT 

The CFM is a su i table filte r 
to provide switched bandwidth 
capabil i ty in receivers such as 
the FRG7, to provide NBFM, 
AM and SSB facili ties with the 
MFL455 series mechanical. 

Correct termination is essential 
for m in imum ri pple bandpass 
character istics (better than 3dB) -

an 18 page application note is 
available f or the CFM series, w i th 
details of bandpass, phase and 
various mismatch effects. 

It is advisabl.e to precede the 
CFM (and any ceram ic/crysta l 
fil ter) w ith at least one LC 
tuned stage to provide best 
spu r ious rejection when us ing 
it fo r H F purposes. 

Typical applicat ion : 
NBFM IF with the MC3357 

10.7MH z IF input 

• :L 

E 

H 

General information ; 
The CFM series ceramic filter is selected from the range of Murata filters frequently found in 
imported equipment . It is a suitable replacement for re-channelling many types of H F/VH F 
receiver equipment, as well as being applicable to new designs . Various bandwidths are held in 
stock to suit applications in NB FM and AM 

Stock type Centre frequency -3dB -6dS 
CFM455D 455kHz ±7 ±10 
CFM455E ±5.5 ±8 
CFM455F ±4.2 ±6 
CFM455G ±4 
CFM455H ±3 

-SOdS 
±20 
±16 
±12 
±10 
±7.5 

Spurii ±"100kHz 
SOdB 
45dB 
45dB 
45dB 
45dB 

loss 
3dB 
5dB 
6dB 
6dB 
6dB 

in/out imp. 
1 K5 ohms 
1 K5 ohms 
2KO ohms 
2KO ohms 
2KO ohms 

The above specifications are minimum performance only, typical examples are used in the diagram details 

SANDPASS CHARACTERISTICS for CFM455A, E and H 

~~ r - ~ -/+= -- I - I 

( 
- ---

-- -- I ---

OdS 

-6 

-10 

-20 

-30 I-- -- -- - t--

-40 

-50 

\ \ 
I 

..,0 

-70 

-,430 440 r 1 450 455 460 470 480 kHz 

A E H 

SPURIOUS RESPONSES for CFM455E and H 

~Sr-r--r---'----.----r----r---'---~----.----'---'------~ 

-20 

1 

+Vcc (6v) 

2 3 4 5 

220E 

6 7 8 9 10 MHz 

threshold setting 

~~ __ L-~--L~~L-~~?I~~ ffi
SFJ1o.7 

330 

..,. 

10.245 
•• CFM455F, but 
chosen to suit usual 
deviation levels 

+Vcc 

2 

MC3357 IF IC 

3 4 5 6 7 8 

The choice of filter will depend largely on the nature of deviation. For all 
commercial (PMR) deviation, the CFM455H is recommended, though fo r amateur 
use, the G and F are perhaps better suited to cope with the broader deviation and 
less accurate channelling frequently encountered . 

10n 

Rd (selected to prov ided 
best audio . 22K-47K) 

Detector : any of the Ambit 455kHz range will do 
suggested use LMC4200, leave 2ndary OC. 
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Toyocom HCM series: 10M4B1 (Cathodeon BP4652) 6 pole response 

This is a full specification crystal filter for 10.7MHz I F channelling, with better than gOdS adjacent channel rejection. The small size enables 
the device to be used in base, mobile and portable applications . No additional selectivity is required in circuits employing such a filter, but it 
is useful to include some form tuned coupling to prevent SW pickup and general I F breakthrough in wideband un tuned stages. 

When correctly matched, the filter exhibits less than 1.5dS passband ripple, and asa result of various dynamic tests, a suggested range of 
matching transformers has been devised as follows : 

Required input impedance 1FT Required output· impedance 1FT 
lk KAC8448PJQ 10k KAC8448PJQ 
1000hms 119LC30099 2k 119LC30099 
100hms 85FCS4402SEJ 1000hms 85FCS4402SEJ 

In all Instances, the tuned winding is to be connected across filter input (or output), as shown . All 10.7MHz IFTs so far examined in conjunction 
with this filter have proven to be suitable - but the input matching is certainly far more critical than the output matching, where any impedance 
in excess of the stated value will match without trouble (up to about 50kl. The ideal match is a resistive 3k load, and for the pedantic, a source 
follower driver with 3k source resistor makes a perfect match from a wide range of misc. inputs. Where in the input impedance is not known , 
usually this will be larger than the ideal value to match the I FT. In this case, a 5k preset can be connected across the input transformer on the 
coupling w inding side, and trimmed to provide best results. (Least passband ripple.) 

Center Frequency 

Pa ss Band Width 

Ripple 

Stop Ba nd Di sc rimination 

In sert ion Lo ss 

Atte nuat ion Guaranteed 

Ope ratin g Temperature 
Ran ge 

Nom inal Impedances 

Maximum Input Level 

Case Cod e 

Weight 

Remarks 

TOYOCOM 

~ 
H44801 

L . ' .J 

10.7MHz 
.. 
r 

FILTER 

10.7 M H z 

more than ± 7 .5 KHz ( 6 dB ) 

less th an 2 dB 

less th a n ± 15 KHz ( 60 dB ) 

le ss th an ± 20 K Hz ( 80 dB ) 

less than 4 dB 

more than 80 dB 

3 kQ 

+ 10 dBm 

H- 4 

8 g r . app ro x. 

Matching tran sformers are 
not inc luded . 

-30 - 20 

o. 43~ 

..... -+_.1.'" 
L--+-'~ __ ~ __ ~~+-~~ 

Dimension of F ilt er 

ca~~de l H 

H-3 15 15 

H-4 18.5 15 

Mach,"~ Transformer 

W 

12 

12 

ATT (dB ) 

10.7 MHz 

A 

4 .5 

6.7 

30 
kHz 

General information and comments 
With so much emphasis placed on the select­
ivity at the crystal filter - many amateur 
designs overlook the importance of good 
input/output screening if the stopband of 
the filter is to meet specification . gOdS is 
a lot of isolation, and the layout practice 
must reflect this for best results. 
Now that double convers ion is enjoying 
a revival , it is quite possible to use the 
10M4S1 inoorlunction with a 455kHz type 
of filter - but check the accuracy of the 
second conversion oscillator. Otherwise, a 
small shift will completely offset the two 
filter responses - and in many VHF RX 
designs, it is becoming desireable to switch 
the bandwidth for 12.5/25k Hz spacing. 
The second I F f i lter may switched more 
easily than at 10. 7MHz, and at far lower 
cost. 

,..--- -----, , , r-----, __ r----1--r-_ - - - - - i 
, 

I 3 
, 

H.C.M f i lter 

2 4 
E E 

__________ J 

1 
L-----------------~~--------------------------------------------------~--__oPow.r Source 

31 
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A COMPLETELY NEW RANGE OF SUB-MINIATURE TUNEABLE COILS FOR IF, RF and oscillator 

ALL D IMENSIONS SHOWN IN MM 

15A seriesl 

5.5 ±o.3 

15M series I 0.6 x 0.9 slot 

5.5 ±o.3 

0.5 x 2.8 slot 

6 ±o.3 

9 . 3 max 

h 

u 

9.0 max 

o 

o 

6.0 max 

0 

3 + 02 -

I 

2.5l ±o. 5 

o. 8 ±o.2 

\ 0.4 dla 

1-"-----..l3 ±O.2 

3 ±o.2 

~ 2.5 ±o.5 

c:=:::> 

0 
0.4 dia 

TOKO's new miniature coils series, in 5mm format 

35 ±o 2 - . 

I 
.~ 0 

0 
0 0 ~ 

I. 35 ±o 2 

0 

( [[!:::DJ 
0 0 -

35 ±o 2 
--,. 

( 0 

( rn :01
1 

0 0 ~ 

Th is series supercedes the prev io us range of 5E coils, and offers many distinct advantages: 
• A complete range f rom 100kHz to 175MHz 
• 5A and 5M types may incorporate tuning capacitors if required 

3 . 5 ±o.2 

3. 5 ±o.2 

~ 3. 5 ±o .2 

• Large adjustment aperture, with redesign ed core support system to minimize breakages in alignment 
• Improved packing density 

The 5A . for 30 -175MHz 

These miniature sh ie lded coils are well suited to all types of VHF application, up to a maximum inductance of 0 .3uH . 
The 5A is recomme nded for many types of commun ication appl ication, including oscil lators, multip liers and rejectors­
however, the re latively lower '0' of such a compact design may make one TOKOs larger format coi ls better in RF and 
mixer appl ications . 
I n many paging appl ications and remote control systems at VH F , the 5A is the smallest tuneable ind uctor you can 
obtain in the world - where necessary or advantageous, the 5A is available without a screening can for improved circuit 
O. 

The 5M . for 100kHz to 15MHz 

The 5M series are approximately the same size as the 5A types - and in the same dimensions , an internal capacitor of 
up to 1500pF may be accommodated. The 5M types are well suited AM and FM I F applications, R F and oscillator stages. 
Despite its diminutive appearance, the 5M possesses an enviromental specification that enables its use in professional 
and communications equipment destined for use in vigorous climatic conditions. 

The 5S . for 100kHz to 15MHz 

The 5S range cover basically the same applications as the 5M - exce pt with approx. 30% less height. The smaller overall 
size mean; that 0 is slight ly lower, and the maximum inductance available slightly lowe r - but for miniature radio equipment, 
there is no better suited component. Using the KV1210 varicap tuning diode - a complete AM / FM radio can be 
constructed usi ng TD A 1083 I Cs, that is less than 9mm thick overall. 

GENERAL INFORMATION 

The introduction of the 5A, 5M and 5S coils realizes new standa rds in miniature RF/I F transformer design . The original 
5mm series - TOK O's famous 5E range - is now discontinued, and types originally designed for 5E are being provided in 
5S or 5M styles. Sample types of the three ranges are being held for customer evaluation - mainly based on the existi ng 
5E range, and versions that have been scaled down from popular 10mm and 7mm styles. 

All three types fit into the same basic PC pattern. 

Broadercasting 12/78 



Design Data for the 5A, 5M and 5S 

Type Prefix Frequency range Inductance range Adjustment range Qu±20% at MHz Temperature coeff.: ppm/oC 

5A 30 . 175MHz 

5M 5MMC 0_2 - 1.0MH z 
5MMN 

5MNR 0.5 - 3.0MHz 

5MAC 2.0 - 15MHz 

5MAN 2.0 - 15MHz 

5MFC 2.0 - 15MHz 
5MFN 

5S 5SLC 
0.2 1.0MHz 

5SLN 

5SNR 0.5 - 3.0MHz 

5SPC 2.0 - 15MHz 
5SPN 

5SFC 2.0 - 15MHz 
5SFN 

General Specifications 

5A 

0.03 to 0.3uH 

20 to 1000uH 

20 to 560 uH 

1.0 to 30 uH 

1.0 to 30uH 

1.0 to 15 uH 

20 to 680uH 

20 to 360uH 

1.0 to 28 uH 

1.0 to 15 uH 

Core torque : 10 to 150 gm.cm 

Lo±6% 70 -1 00 @ 100 (-10 to +60) o - 150 

Fo±2% 110 @ .455 .. 0±150 
Lo±4% 870±150 

Lo±6% 90 @ 1.4 .. 0±150 

Fo±2% 100 @ 10.7 .. 0±60 

Lo±4% 100 @ 10.7 .. 220±60 

Fo±2% 110 @ 10.7 
0±60 

Lo±4% .. 220±60 

Fo±2% 70 @ .455 
0±250 

Lo±4% .. 750±250 

Lo±6% 70 @ 1.4 .. 0±150 

Fo±2% 70 @ 10.7 
0±1 20 

Lo±4% .. 220±120 

Fo±2% 70@ 10.7 .. 0±120 
Lo±4% 220±120 

Dielectric strength : No abnormality when applying 100v DC between case and pins, or between primary and secondary 
for a period of one minute 

Insulation resistance : Greater than 100MD at 100v DC between case and pins , and primary and secondary windings 
Solder dipping : No apparent defect when the pins are dipped up to 2mm from the base surface in molten solder 

at 2700 C for a period of 5 seconds 
Vibration testing : Applying a 1. 5mm amplitude vibration for two hours along each of three axes, and cycling the 

frequency from 10Hz to 55Hz in 60 seconds the change in inductance will be within ±1% of 
the initial value, and the change in Q within ±20% 

Shock test i ng : After the application of a 100G shock fo r 0 .01 seconds, along each of three axes - the shift from 
initial values of Land Q will be ±1 % and ±20% respectively 

Humidity t esting : After exposure to 90/95% relative humidity for a period of 96 hours, at 400 C - the shift from 
initial values of Land Q will be ±1% and ±20% respectively 

5M and 5S as 5A, except 20-300gm.cm core torque 

Internal Capacitors - 5M and 5S types only 

The following internal capacitors are available for either 5M or 5S coils 

18, 22 , 27 , 33, 39 , 47 pF 
180, 1500 pF 

Base connections 

T .C. - 220 ppm/OC 
T.C. - 750 ppm/oC 

For 5M and 5S types, the internal capacitor may only be fitted between pins 1-3, 4-6, 3-6, 1-4 
These base connections are in accordance with standard practise in 7 and 10mm series coils 

• Black do t indicates start of wi nding. 

Nil ) N(2) M L 

When ordering: 

Please speci fy by : 
(a) co i l type 
(b) inductance, or centre frequency if I FT 
(c) capaci t or value if I FT 
(d) operational frequency range 
(e) Q requ ired 
(f) temperature range (coefficient) 
(g) base connect ions from above table 
(h) if you require a type scaled from any other TOKO range, please specify original part number 
(i) please try to use coils from the list of standard parts which is published and updated from time to time 

General Application Information 

Do not use ferrous tools for adjustment of cores, the high density of the coil structure makes the effect of ferrous trimming 
tools particularly severe. Locate all coils away from magnetic fields, such as high density speaker magnets etc. 
For best R F performance, always use the largest possible format of coil permissable in a given design brief. 

TOKO (UK) Ltd ., Ward Royal Parade, Alma Road, Windsor, Berkshire. 
Distributed and stocked by Ambit International, 2 Gresham Road, Brentwood, Essex. CM14 4HN tel (0277) 227050 
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Two new communications ICs from TOKO KB4412 - two mixers/IF amp, KB4413 detector system 
"Aecesssible" communications I Cs are scarca things, but these devices offer much for the AMISSB designer with most of the features 
programmable by external coupling and values choices. Supplied in plastic DIP 

Application circuit 

CFSB filter 2nd I F (455kHz) 

1st local oscillator 

16 13 

12 9 
RF input 

Balanced 
mixers 

AGC 
RF AGC 

1k delay 

-:-
3 4 

Delayed RF agc -:- 10n .. 
r 22uF 

A dOI.J~/e conversion receiver 
system, with AGe and delayed agc 

Vcc +8v 

5 

AGC (from KB4413) 

2nd conv. oscillator .. 

7 

General 
The KB4412 is a high performance communications system, utilizing two double balanced mixers for exceptional overload 
capability . The local oscil lator injection levels are only 100 mV at full gain . 
The system is primarily designed for applications in CB type transceiver applications - although it is well suited to a large number 
of other communications applications in AM, FM and SSB modes. A complementary device, the KB4413, is available to perform 
all detection , noise limiting and squelch functions, to provide a complete double conversion receiver system in just two main 
signal processing devices . 
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KB4413 

Demod SSB ---l 
100mV BFO -I~-----

SSB in (at I F) __ -+--I full y balanced 
product det. 

AM IF in 

General 

AM peak 
detector 

22n ANL on .L 

AutG noise 
limiter 

10K 

10uF 

Vcc +8v 

set sque lch threshold 

100E 

Squelched audio 

>-----+-If. 
I-______________ +-. __ -AGC out 

to KB4412 

10uF (AGC time const) 200uA 

The KB4413 is multi function AM and SSB demodulator, AGC ampl if ier, meter driver, switched ANL and carrier operated squelch . 
The internal blocks are largely separately externally accessible, and programmed by values that may be chosen· to suit the nature of 
the application . The KB4413 is ideally suited to applications in CB, aircraft band , broadcast and general communications receivers -
and may be added to existing designs to provide extended facilities (eg FRG7 etc) . 

When used w ith the KB4412 , the AGC voltage is directly compatible, and with certain devices in the SL600 range. Since this AGC is 
positive going, a simple transistor inverter will be required to drive AGC for MOSFETs, although PI N diode attenuators may be driven 
directly through emitter follower buffers. 

The product detector is designed in the form of a fully balanced mixer (as those in the KB4412) , and may be used to '50MHz - enabling 
use of the KB4412 at higher I Fs than the 455kH z described above . The AM input detector is suitable to over 80MHz - the remainder of 
the functions being largely determined by DC characteristics only. 



Electrical specifications and data .... KB4412 & KB4413 

MAXIMUM RATINGS 

Supply voltage 16v operating voltage Bv DC 
Power dissipat ion 500mW 120-130 mW in practise 
Operating temperature -250 - +6QoC designed to operate under portable and mobile extremes 
Storage temperature -300 - +1250 C 

KB441 2 symbol mi n typ max un it conditions 
Current drain Iq 15 22 mA no signal, Vcc Bv at 250 C 
Gain of 1 st mixer Gl 15 20 dB 30 M Hz input, 100mV POp LO at 16MHz 
Gain of second mixer G2 15 20 dB 11 MHz input, 100mV Pop LO at 10.5M Hz 
I F amplifier gain G3 50 55 dB 455kHz input, at full gain 
AGC vol tage for max G 1.2 V 
RF A GC range 0.7 4 .5 V suits most bipolar/ MOSFET stages 

KB4413 
Current drain iq 15 22 mA no signal, Vcc Bv at 250 C 
AM detector output Vo 30 mV lOOd Bu input, 30% mod. (100mV) 

110 mV 11 0d Bu input, 30% mod . (310mV) 
Signal /noise ratio SI N 50 dB 100d Bu input, 30% mod . 
THD 0.5% 110d Bu input, 30% mod . 

1.0% 11 Od Bu input, BO% mod . 
Product detector output Vpd 200 mV BOdBu input (pin 10), 100mV into pin 9 

1500 mV 100dBu input .. 
The above detector outputs applicab le from 100kHz to 50 MHz min . 

KB4413 Characteristics 

AF out v I F input 30% and 50% mod Relati ve detector output (4k7 load) 100mV ,LO 
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SL6640DP - low power I F and audio for either WB or NBFM, with squelch 
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CIRCUIT 

Characteristics 

Supply vo ltage 
Supply current 
Supply current 
Pre -amp gain 
Limiter gain 
Combined 3dB bilndwidth 
SI N ratio 
Sensitivity 
AM reject ion 
Distortion , TH D 
Squelch range 
Squelch law 
Squelch hysteresis 
DC volume con trol range 
DC volume control la w 
Squelch GI P low level 
S~uelch GI P high level 

NOTES 

I) 12 11 10 

SL6640 

, 
DC VOl 

CONTROL 

, 
M' 
OI P 

Min. 

4 .5 

15 

50 

4 .5 

• AI F NON 
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li P 
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IN VER T 
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6 
3 .5 
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This, we hope, is the first of many Plessey communications ICs in 
th\l Ambit range - su pplied with the technical support an expertise 
you have come to associate w ith Ambit radio ICs. 
The 6640 is a complete I F and AF strip, w ith carrier operated 
squel ch , quadrature detector, DC volume control, 125mW AF out 
into 8 ohms - with a typical standby current of 3.5mA at 6v. Be ing 
strict ly single convers ion, a single crystal f il ter at 10.7MHz is the 
most effective and straightforward means of em ploy ing the 6640 in 
a communications circuit - and a complete kit to build a mulit­
chan nel VHF NBFM monitor RX w ill be available from Ambit 
on publication of the circuit in PW. Our design is a slight extension 
of the origi nal si ngle channel version by James Bryant, since with 
his permission we have grafted an electron ically switched 5 channel 
extension to the original PCB . 

Absolute Maximum Ratings : 
Storage temperature 
Supply voltage 

Test cond it ions 
Vcc = 6v DC 
Ambient temp 
IF 10.7MHz, 
Fmod = 1kHz 

Max. Units 

9 V 
7 mA 

15 mA 
dB 
dB 

MHz 
dB 

IlV 
dB 

3 % 
dB 

IlA l dB 
dB 
dB 

llA/d B 
1.5 V 

V 

- 300 to +850 C 
- 0.5v t o +1 2v 

220 C 
llF 5kH z (peak) 

Condit ions 

Muted 
Unmuted 

1 mVrms input 
20dB S IN 
1 mVrms input30 % AM 
125mW GI P, RL 80 

Hyst eresis resistor = 360kO 

1 OOpVrms input 
No input 

1. Under no c ircumstances should th e voltage between pin 13 (Vcc) and pin 12 (AF amp Vcc) exceed 0 .5v 
2 . The unloaded Q o f L 1 (Fig.3) is approximately 100-140 for NB FM 
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Motorola MC3357 : Low Power NBFM I F, detector, squelch, mixer, oscillator 
Features: 2mA current drain from 6v supply with squelched output - 3mA unsquelched 

Balanced mixer input stage, driven from on-board 2nd conversion oscillator 
Apart from uses in FM equipment, the MC3357 can be used asa low power limited SSB receiver, taking advantage of the 
features to provide a tuneable input stage, clipped I F amplifier and product detector. 

Introducing the MC3357 
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The MC3357 is probably one of the most useful RF./I F ICs to have appeared since the SL600 series - and in fact , th e MC3357 offers rather more in the 
way of price /performance ratio than the illustrious SL1600 devices. The input stage is a double balanced mixer, fed from the on-board crystal - which 
in the case o f the 2nd conversion I F system, is usu all y 10.245 (o r 11.115) MHz. The oscillator is an internally b iased Colpitts configuration, which then 
permits use of the oscillator with an ordinary parallel resonant circuit - the base of the transistor appearing at pin 1, and the em itter at pin 2 . 
In this way , the second conversion may be made tuneable to prov ide continuous coverage of a section of the VHF blind, using the unique OKI DFM 
device to provide resolution to t he nearest 1 kHz. Fo r example , to tune 144-146MHz, the second conversion can be m ade t o tune 4-6MHz by usin g 
the appropriate first oscillator at 140MHz. The DFM, driven from the MC3357 oscillator then reads 4-6MHz, with a 1 kH z resolution (in SW mode) -
corresponding to a range of 144.000 to 146.000 MHz. 
For use in HF SSB appl ications, the signal from the m ixer may be fed through one of the TOKO MFL series filters to the IF - and then the technique 
of l imited SSB may be used, with the quadrature detector being fed with BFO to act as a product detector. The sound qual i ty of such SSB may seem 
a li ttle strange at f i rst , but it is very well suited to commun ications applications. With an input sensit iv ity of a coupl e of m icrovolts, a very useful RX 
can be made for a few pounds. 
And of course, the MC3357 is likely to find widespread use in 27MHz radio control systems, now th at the followers of the hobby have at last come to 
appreciate the many advantages of NBFM. The operation of the Colpitts oscillator on third overtone crystals is not possible in the basic configuration, 
although th e use of parallel tuned circuit from pin2 has worked with most crystals tried . This is a matter for some experimentation , and since the 
device has already been put to various uses above and beyond its p r ime purpose - we invite you to have a go and let us know you r findings. 
The full data includes an . internal diagram. 

Notes on operation 
T he IC includes a muting function , wh ich is essentially a separately accessed op-amp, tuned to ultra sonic noise - and then detected t o provide the drive 
signal for the squelch trigge r and scan driver. The scan output at pin 13 sits at approx (Vcc - 0 .5) v when pin 12 is pulled down to 0 .7v by the mute 
si gnal detector - the mute signal pin (14) is internally short circuited to ground, thereby bypassing the audio path at the level pot. Under signal received 
conditions, the scan output re mains low (at around 60k oh ms) and the mute (pin 14) stay oc to permit audio to pass. 
The quadrature coil determines the level of recovered audio for a gi ven deviation, and once "on tune" this AF level may be adj usted by varying the 
va lue of the damping resistor. AF levels in excess of 300mV rms should be avo ided to keep distortion to a minimum . Most parallel resonant tuned 
ci rcu its are sui t able. 
The filter most widely used for I F shapi ng is a ceramic ladder type (Murata CFM, TOKO LFY, CFM2 etc) although other types m ay be used w ith the 
apprq>riate choice of matching. Pu re wideband cou pling is not recommended, si nce the crystal oscillator 'feedthrough will cause the I F to limit and 
become unstable. 
As w ith any wideband , high gain device, good layout is crucial. The exceptional input sensitivity of the MC3357 means that even 2cm of track to pi n 
16 from the preceding stage may lead to unacceptable HF breakthrough, since this pin sits at a nominal 3k impedance . If any length of track is found 
to be essential, then the input impedance must be lowered as close to the pin as possible - and the lead in be screened. The breakthrough effect can be 
masked to a great extent by high gain and noisey front ends - but t h is tends to waste the sensitivity of the IC. 
Ceram ic decoupling capacitors, and tantalum electrolytics are essent ial for reliable operation . 

ELECTRICAL CHARACTERISTICS AND SPECIFICATIONS 

Item pin minimum typical maximum units comments 

Supply voltage range 4 4 6 8 volts ILL const ruction 
I nput voltage 16 1 vol t rms 
operational temp range 0 +70 oC 
Storage temp range - 65 +1 50 oC 

Current drain 4 2 mA muted 
3 mA unmuted 

- 3dB input lim it ing voltage 5 uV from 50 ohm source 
Detector output voltage range )I.,vcc V 
Sq uelch filter ga in 46 dB at 10kHz 
Filter output voltage 2 .0 V 
Trigger hysteresis 100 mV prevents mute chatter 
Mute function low 14 15 ohms to ground 
Mute function high 14 10 Mohms 
Scan low (mute off) 13 0 V 
Scan high (mute on) 13 Vcc -0.5 V 

See CFM ceramic f i lter data for NBFM circuit details triple tu ned 4-6MHz I F (use KV12 10 varicap ete) 
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MC3357 - functi onal 
block diagram 

mute 
& scan 
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crystl 

OKI 
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metal det. phase 8 4 

3357 
9 

search coil head 

The abc;lVe circui~ configurations have been briefly tried at Ambit, and found to provide 
the basiS of feasible systems. We do not propose to spend time on refining the development 
f~r t~e forseeable future, but we invite you to try one or two for yourself, and submit any 
fmal Ideas to our free components sponsership scheme. 
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T,# ONE STOP TECHNOLOGY SHOP from ambit 
The OSTS; aims and objects 
Many of you, we hope, will have seen our adverts including the OSTS section. (OSTS appeared about last August time). If you read some of the 
opening paragraphs, you will have noticed that we set ourselves several specific aims, si nce we did not wish to get too embroiled in the ins and outs 
of BC107s, resistors and capacitors - the 'general' component service of Ambit will specialize in the latest technology from a broad range of sources. 
Furthermore, the OSTS stocks are all drawn from sources that comply with BS9000 approval , since in the general TTI / CMOS market, there is a lot 
of not qui te 100% product about. Professional users simply can not take a chance on the parts they buy, and increasingly the enthusiast appreciates 
that modern circuit complexity means that less than perfect devices can create trouble that far outweighs the cost savings of 'job lot' and surplus 
componen try . 
OSTS stocks generally permit ex-stock deli very for over 99% of parts. Certain items occasionally suffe r the 'world shortage' syndrome, and our stocks 
are greedily consu med once a major commercial customer finds out that we still have some on the shelf. However, we think that you will be generally 
impressed by our abi l ity to supply ex-stock. 
All product is first grade commercial specification types, from major manufacturers, such Motorola (Mostly for CMOS/ LPSTTL), Texas, RCA and 
Fairchild , NEC and Intersil. 

Intersil LSI: The revolution in one-chip OFMs and OVMs 
This may sound a little extravagent, but Intersil's ICM7216 series has made all previous DFM circuitry of this type of specification completely 
redundant. This one IC features: 
Operation as a frequncy, period and unit counter. Frequency ratio and time interval counter . Single 5v supply rail only 
Four internal gate times 0.01, 0 .1,1 .0 and 10 seconds in counter mode On chip stable 10 or 1MHz Xtal oscillator 
1, 10, 100 and 1000 cycles in period, frequency ratio and time interval modes. Interdigit blanking, leading zero blanking 
Measures frequencies from DC to 10MHz (typ 14MHz) Overflow indication 
Measures period from 0.5uS to 10 seconds . Display 'off' mode to conserve power 
Eight digit mUltiplexed LED drive ( use HP high efficiency CC red, type 5082-7653 or sim) Al l tet min al protected against static discharge 

The version supplied by OSTS is the ICM7216BIPI (timer/counter for common cathode displays in plastic 01 L) 
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DVMs : 3 '1:. digit AID converters with direct display drive 
7106 for LCD, 7107 for LED displays. . 

v-

These devices are avai lable complete with all components in the form of an evaluation kit to make a complete DVM, with details of the various 
shunts and multipliers necessary to turn it into a full multimeter. How about an industrious reader using our Dialistat switch system to produce 
a really elegent design under our component sponsership scheme? If the design justifies, we will also arrange for customized computer manufactured 
hardware to complete the project. (LCD types for such applicat ions - low power consumption, single rail.) 
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OSTS: Hewlett Packard LED displays 
OSTS offers two standard lines of HP LED displays, acknowledged brand leaders in opto electronic displays. The 0.43 inch 7650 series is available 
in high brightness red , yellow and green. The 0.3 inch 7730/7740 type is available in red only. 
All HP displays feature excellent contrast, reliable matching and even illumination of segments - and both these types are suitable for mounting in 
14pin OIL sockets, with pinouts that lend themselves to relative simple multiplexing. 

Device rangE 
-7650 
-7651 
' 7653 
-7656 

(for current stock types, see price list) 

high efficiency red Com anode LH dp 
Com anode RH dp 
Com cathode RH dp 
Univ overflow ±1 RH dp ELECTRICAL CONNECTIONS 

A B C D 
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7660 series 
7670 series 

as above numbering, yellow colour 
as above numbering, green colour "N 7650R, 7660Y 7651R,7661Y 7653R, 7663Y 7656R, 7688Y 

' 7730 
-7731 
-7736 
-7740 

1.0 1 1. 276) 

L.H.O .P. 

red Com anode LH dp 
red Com anode RH dp 
red Univ overflow ± 1 RH dp 
red Com cathode RH dp 
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7670G 76710 7673~ 7676G 
1 CATHODE·. CATHODE·. ANODE ·. CATHODE-d 

2 CATHODE-' CATHODE·' ANODE·' ANODE-d 

3 ANODE 1]1 ANODEI]I CATHODE 161 NOPIN 

• NO PIN NO PIN NO PIN CATHODE·c 

6 NO PIN NO PIN NO PIN CATHODE .. 

• CATHODE-dp NOCONN.151 NOCONN.151 ANODE .. 

7 CATHODE .. CATHODE·. ANODE .. ANODE·c 

• CATHODE-d CATHODE-d ANODE·d ANODE-dp 

11 NOCONN.ISI CATHODE-dp ANODE·dp CATHODE-dp 
10 CATHODE ·, CATHODE·, ANODE·, CATHODE·b 

11 CATHODE 11 CATHODE·, ANODE ·, CATHODE·. 
12 NO PIN NO PIN NO PIN NO PIN 
13 CATHODE·b CATHODE·b ANODE·b ANODE·. ,. ANODE!ll ANODE 1]1 CATHODE I" ANODE ·b 

10 

o 

ELECTRICAL CONNECTIONS 

A B C D 
761 OR, 7620Y 7611R,7621Y 7613R, 7623Y 7616R,7626Y 
763OG, 7730R 7631G,7731R 7633G, 7740R 7636G 7736R 
CATHODE .. CATHODE .. NO "IN ANODE-d 

CATHODE-' CATHODE·' CATHOD~!'J NO PIN 
ANODE!31 ANODE!31 ANODE·' CATHODE-d 

NO PIN NO PIN ANODE~ CATHODE-c 

NO PIN NO PIN ANODE .. CATHODE .. 

CATHODE-dp NO CONN.!S) ANODE-d ANODE .. 

CATHODE .. CATHODE .. NO "IN ANODE·c 

CATHODE-d CATHODE-d NO "IN ANODE-dp 

NO CONN.ISI CATHODE-dp CATHODE!·I NO PIN 

CATHODE·, CATHODE-c ANODE-dp CATHODE-dp 

CATHODE1I CATHODE1I ANODE -c CATHODE -b 

NO PIN NO PIN ANODE·b CATHODE .. 

CATHODE·b CATHODE-b ANODE .. ANODE .. 

ANODEI31 ANODEI31 NO"N ANODE-b 

o 
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MICROMETALS TOROIO CORES for EMI filters, resonant circuits, broadband transformers etc. 
General information 
Micrometals dust iron cores are frequently found in US publications, and increasingly in UK and European articles , since the toroid form of 
coil construction is ideally suited to the wideband techniques now avai labl e to a much wider audience, by virtue of the lower cost and better 
avail abi lity of all types of high Ft semiconductor device. The closed field of the toroid avoids many problems of radiation and stray coupl ing, 
and together with the excellent characteristic control of the Micrometals range , inductances may be very closely designed to suit given sets of 
performance parameters. 
In EMI filter applications (electro magnetic interference), the idea l permeability characteristics provide a uniquely effective means of controlling 
EMI sources· SCR controllers, triacs, switched mode PSUs etc. The use of this type of core in all types of DC/DC converter , power fi lter and 
pulse transformer can re present significant savings over other types of material. 
Micrometals range is also offered under the Amidon brand· although a ll parts are manufactured by Micrometals themselves. 
STOCK and ORDER POLICY : 
With such a massive range of parts, it is not feasible for stocks to be held covering all ranges . An initial range covering popular parts for a wide 
variety of applications has been covered in this catalogue· and with future issues, we expect to expand al l stock ranges very considerably . Not 
described here, though avai lab le subject to certain minimum order conditions, are dust iron tuni ng slugs, beads, coil former assemblies and 
torroid mounts . Since Ambi t is the off ici al ly appointed Micrometals distributor and agent, we are pleased to deal with any e nquiries for t h is 
type of product , although details may not appear here or in the price list yet. Enquiries for these parts will naturally tend t o influence stock 
policies· so if you don't see the part you need, please ask for further details . For the time bei ng, we regret we are unable to handle orders for 
less than 100 pieces of no n·stock items without a fairly large freight surcharges. However, in many instances even these prices are highly compet· 
iti ve with alternative sources · and coupled w ith the ve ry large stocks of parts hel d at Micrometals , deliveries are frequently only 2-4 weeks . 
All prices quoted herein are based on 1.95 US dollars to the £ , and are offered as an introductory guide . Typical OEM 10K pricing is 30% off 
published 1 K prices. In certain instances, mix pricing may apply. 

EMI filter series---------------------------------------------------­
High permeability cores for LF noise suppression 

lk 10k 100 k 11'\ 

·26 
-40 
-4 1 
-44 

colour code 

Yellow/white 
Green /yell ow 
Green 
Black/white 

test f 

130kHz 
130kHz 
1kHz 
1kHz 

permeabil ity 

75 
60 
75 
90 

Resonant circuit series------------------------------------------------­
A broad range of materials covering the range 1 kHz to 200MHz Temp.coef. Colour code Permeability 

-0 Phenolic 
-1 Carbonyl C 280ppm/oC Blue 20 
-2 E 95 Red 10 
~ HP 370 Gray 35 
-6 SF 35 Yellow 8 .5 
-7 TH 30 Wh ite 9 .0 
-8 GQ4 255 Oran ge 35 
-10 W 150 Black 6 
-12 Synthetic Oxide 170* Green/white 4 
-15 Carbonyl GS6 190 Red/wh ite 25 
-40 Hydrogen reduced 950 Green/yellow 60 
-41 Hydrogen red uced 975 Green 75 
-44 Electrolytic 1025 Blac k/white 90 

z 
EM I filter cores 

j= mean magnetic path (cm) 
A= cross sectional area km2 ) [no radius correction] 

Type no. OD ID Ht LuH j A Type no. OD ID Ht LuH j A 

T25-40 6.48 3.05 2.44 180 1.5 .042 T9~m 23 .9 14.2 7.42 473 6 .385 
-41 / 26 225 -4 /26 590 
-44 270 -41A/26A 6 .35 432 .308 
·44C 4 .06 480 .070 -44 7.42 680 .385 

T26-40 6.73 2.67 4 .83 560 1.48 .098 Tl06-® 26.9 14.2 11 .1 785 6.47 .706 
-41 /26 700 -41 26":: 11 .1 900 .706 
-44 840 -41 B/26B 14.6 1200 .930 

T27·40 7.12 3.84 3.25 230 1.72 .053 -44 11 .1 1100 .706 

·41 /26 285 T130-40 33.0 19.8 11 .1 665 8.29 .733 
-44 350 -41 /26 785 

T30·40 7.80 3.84 3.25 300 1.83 .065 T157-40 39.9 24.1 14.5 830 10.05 1.14 
-41 /26 375 -41 /26 970 
-44 460 -44 1150 

T37·40 9 .53 5.21 3.25 248 2.32 .070 T184-40 46.7 24.1 18.0 1390 11.12 2 .04 
-41 /26 308 -41 /26 1640 
-41 B/26B 4 .04 380 .085 T200-40 50.8 31 .8 14.0 755 12.97 1.33 
-44 380 .070 -40B 25.4 1380 2.42 

T44-40 11 .2 5.82 4.04 270 2.67 .107 -41 /26 14.0 895 1.33 
-40S 6.35 3.25 220 2.75 .116 -41 B/26B 25.4 1550 2.42 
-41 /26 5.82 4.04 310 2.67 .107 
-41 A/26A 5.82 3.25 250 2 .67 .087 
-44 5.82 4 .04 340 2.67 .107 Prices offered as a guide only here 

T50-40 12.7 7.70 4 .83 285 3.20 .121 T25 . T37 types inc. 1/24:0.15 25/99:0.10 100/999 :0 .08 
·41 /26 4 .83 320 T44 - T94 types inc. 1/24:0 .26 25/99 :0 .18 100/999 :0 .14 
·41 A/26A 6 .35 420 .159 Tl06 0 .39 0 .30 0.22 
-44 4.83 400 .121 T130 0.48 0 .36 0 .28 

T6s® 17.5 9.40 4 .83 336 4 .24 .196 T157 0 .55 0.45 0 .38 
-40A 6.35 450 .259 T184 0 .95 0,65 0.55 
-41 /26 4 .83 420 .196 T200 1.35 0 .85 0.75 
-41A/26A 6 .35 560 .259 type 26 and 44 material subject to +5% 
-44 4 .83 525 .1 96 

T80-4~ 20.2 12.6 6.35 383 5.15 .242 Stock types of EMI CORES (Jan 79) 
-41 26 6 .35 450 .242 
-41 B 6B 9 .53 700 .370 T68-40 Tl06-26 

-44 6 .35 540 .242 T80-26 TGf4- - It-O 
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Micrometals dust iron torroid cores for tuned circuits, baluns, EMI filters etc. 

Core type Do Oi H 

T5 - 6 1.27 0.64 0 .64 
10 
12 
0 

T7- 1 1.78 0.89 0.76 
2 
6 
10 
12 
0 

T10- 1 2.46 1.12 0.76 
2 
6 
10 
12 
0 
28 2.46 1.12 1.19 
108 

T12- 1 3.18 1.57 1.27 
2 
3 
6 
7 
10 
12 
0 
28 3.18 1.57 1.07 
68 
108 

T16- 1 4.06 1.98 1.52 
2 
3 
6 
10 
12 
0 

T20- 1 5.08 2.24 1,70 
2 
3 
6 
7 
10 
12 
15 
22 
0 

T25- 1 6.48 3.05 2.44 
2 
3 
6 
7 
10 
12 
15 
0 

2A 6.48 3.05 1.70 
3A 
6A 
7A 
28 6.48 3.05 2.11 
38 
68 

T27- 2 7.11 3.84 3.25 
6 
10 
12 
0 

T30- 1 7.80 3.84 3.25 
2 
3 
6 
7 
8 
10 
12 
15 
0 
28 7.80 3 .84 3.25 

The world famous Micrometals range of dust iron components is now being distributed in the 
UK by ambit. With our existing ranges of TOKO coils, and custom coil faci liti es in general, 
this range makes an excellent complement in areas where we are very frequently asked for 
this type of product . 
The entire standard range is included here, although only those types indicated 
will be held in the initial stock range for the UK . Please adv ise your requirements so that we 
can judge in which areas to expand the types available "off the shelf". 

luH/100t Q test freq Colour code 1-24 25-99 100-999 1K Notes 

10 35 MHz 0 .15 0.09 0 .07 0 .05 
7 70 as T5-6 
5 120 as T5-6 
1.6 160 0.13 0.08 0 .06 0 .045 

35 4 0.1 5 0.09 0 .07 0 .05 
18 20 as T7-1 
13 30 as T7-1 
9 50 as T7-1 
6 100 as T7-1 
3 160 as T5-0 

32 3 blue 0 .15 0 .09 0 .07 0 .05 
16 20 red as T10-1 
11 .5 30 yellow as T10-1 
8 40 black as T10-1 
5 80 green/white as T10-1 
2.4 160 tan as T5-0 
20.8 20 red as T10-1 
12.5 40 black as T10-1 

48 2 blue 0 .15 0 .09 0 .07 0 .05 
22.5 8 red as T12-1 
60 1 gray as T12-1 
17 16 yellow as T12-1 
20 14 white as T12-1 
12 40 black as T12-1 
7.5 90 green/white as T12-1 
3 150 tan as T5-0 
18.5 12 red as T12-1 
13.5 20 yellow as T12-1 
10 35 black as T12-1 

44 1 blue 0:16 0 .10 0 .07 0 .055 
22 9 red as T16-1 
61 1 gray as T16-1 
19 12 yellow as T16-1 
13 30 black as T16-1 
8 80 green /wh ite as T16-1 
3 120 tan as T5-0 

52 1 blue 0 .16 0 .10 0 .07 0 .055 
27 8 red as T20-1 
90 1 gray as T20-1 
22 11 yellow as T20-1 
24 9 white as T20-1 
16 30 black as T20-1 
10 80 green/wh ite as T20-1 
65 1 red/white as T20-1 
9 90 green/orange as T20-1 
3.5 120 tan as T5-0 

70 0 .9 blue 0 .16 0 .10 0 .07 0 .055 
34 6 red as T25-1 
100 0 .6 gray as T25-1 
27 11 yellow as T25-1 
29 9 white as T25-1 
16 30 black 0 .17 0 .11 0 .075 0 .06 
12 60 green/white as T25-1 
85 1 red/wh ite as T25-1 
4 .5 120 tan 0 .14 0 .09 0 .07 0 .05 

23 8 red as T25-1 
77 0 .85 gray as T25-1 
18 12 yellow as T25-1 
19.5 10 white as T25-1 
28 8 red as T25-1 
84 0.85 gray as T25-1 
23 12 yellow as T25-1 

33 5.5 red 0.1 6 0 .10 0 .07 0 .055 
27 10 yellow 0 .1 7 0.11 0 .075 0 .06 
19 20 black 0 .18 0.12 0 .08 0.065 
12 60 green/white 0 .16 0 .10 0 .07 0.055 
4 .5 120 tan as T25-0 

85 0.65 blue 0 .17 0.11 0 .08 0.06 
43 5 red as T30-1 
110 0 .5 gray as T30-1 
36 10 yellow 0.18 0 .12 0.09 0 .07 
37 6 .0 white as T30-1 
123 0 .6 orange as T30-6 
25 20 black 0.19 0 .14 0 .10 0 .08 
16 60 green/white as T30-1 
93 0 .8 red/white as T30-6 
6 120 tan as T27-0 
27 5 red as T30-1 

41 
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Core type Do Oi H LuH/100t a test fi'eq Colour code 1-24 25-99 100-999 1K Notes 

T37- 1 9 .53 5.21 3.25 80 O.7MHz blue 0.17 0 .1 1 0.08 0.06 
2 40 3.0 red as T37-1 
3 110 0 .6 gray as T37-1 
6 30 10.0 yellow 0.18 0 .12 0 .09 0.0 -' preferred type -
7 32 5.0 wh ite as T37-1 
8 125 0 .6 orange as T37-1 
10 25 25.0 black 0 .19 0 .13 0 .095 0 .075 
12 15 60.0 gn/white as T37-1 preferred type -
15 90 0 .8 red/white as T37-1 
0 4.9 120 tan as T25-0 

T44- 1 11 .18 5.82 4 .04 105 0.6 blue 0.21 0.14 0.10 0.08 
2 57 2 .0 red as T44-1 
3 180 0.5 gray as T44-1 
6 42 10.0 yellow as T44-1 
7 48 5.0 wh ite as T44-1 
8 204 0.6 orange as T44-1 
10 33 18 black 0 .23 0.16 0 .12 0.10 
12 15 60 gn/wh ite as T44-1 
15 160 0.7 red/white as T44-1 
0 6.5 100 tan 0.15 0.10 0.08 0 .06 

T50- 1 12.7 7.7 4 .84 100 5.0 blue 0 .23 0.16 0 .12 0 .10 
2 51 2.0 red as T50-1 - preferred type -
3 175 0.4 gray as T50-1 
6 40 10.0 yellow as T50-1 preferred type -
7 45 5 .0 wh ite as T50-1 
8 190 0.4 orange 0 .24 0 .17 0 .1250.105 
10 31 16.0 black 0 .26 0 .19 0.14 0 .12 preferred type -
12 18 50.0 gn/white as T50-1 preferred type -
15 135 0 .6 red/white as T50-1 
0 6.4 100 tan as T44-0 

T51 - 2B 12.7 5.08 7.92 138 2 .0 red as T50-1 
6B 102 8.0 yellow 0 .30 0 .23 0.17 0 .15 

T68- 1 17.53 9.40 4 .83 115 0.45 blue 0.27 0.20 0.1450.125 
2 57 2 .0 red 0.25 0 .18 0.1 35 0 .115 preferred type 
3 195 0 .35 gray as T68-1 
6 47 10 yellow 0 .30 0 .23 0 .17 0.15 preferred type -
7 52 5 wh ite as T68-1 
8 205 0.4 orange as T68-1 
10 32 20 black 0.40 0 .32 0 .27 0.20 
12 21 30 gree n /wh i te as T68-1 
15 180 0 .55 red/wh ite as T68-6 
0 7.5 100 tan as T44-0 

T72- 2 18.29 7.11 6.60 128 2 red 0.27 0 .20 0 .17 0 .15 
7 95 5 white as T72-1 

T80- 1 20.19 12.57 6 .35 115 0.45 blue 0 .30 0 .23 0 .17 0.15 
2 55 2.0 red as T80-1 
3 180 0 .35 gray 0 .35 0 .28 0 .22 0.19 
6 45 10.0 yellow as T80-3 
7 50 5 wh ite as T80-1 
8 190 0.4 orange as T80-3 
10 32 20 .0 black 0 .50 0.40 0 .33 0 .27 
12 22 50.0 gn/wh ite as T80-1 
15 170 0 .55 red/wh ite as T80-3 
0 8.5 70 tan as T44-0 

T94- 1 23 .93 14.22 7.92 160 0.4 blue 0 .36 0 .29 0 .23 0.20 
2 84 2.0 red as T94-1 
3 248 0 .3 gray as T94-1 
6 70 10 ye ll ow 0 .39 0 .29 0 .23 0.20 
10 58 20 b lac k 0 .60 0.48 0 .38 0 .26 
0 10.6 60 tan 0 .16 0 .11 0 .09 0 .07 

Tl06- 1 26.92 14.22 11 .10 280 0 .3 blue 0 .50 0.40 0 .33 0.27 
2 135 2.0 red as Tl06-1 
3 405 0 .2 gray 0.60 0.48 0 .38 0.30 
6 116 10.0 yellow 0 .75 0 .59 0.45 0 .38 
7 133 5.0 white as Tl06-1 
15 330 0 .3 red /whi te as Tl06-6 
0 19.2 60.0 tan 0 .18 0 .14 0 .12 0.10 

T130- 1 33 .02 19.81 11 .10 200 0 .3 blue 0 .70 0.60 0.52 0.41 
2 110 2.0 red 0.55 0.42 0 .37 0 .32 
3 330 0.2 gray 0 .80 0 .70 0 .60 0.46 
6 96 10.0 yellow 0.90 0 .80 0 .69 0 .54 
7 103 5.0 white as T1 30-1 
15 215 0.3 red/wh ite as T1 30-6 
0 15 50 tan as Tl06-0 

T157- 2 34 .88 24.13 14.48 140 2 .0 red 0.95 0 .85 0 .64 0.54 preferred type -
3 420 0 .2 gray 1.35 1 .00 0 .59 0.46 
6 115 10.0 yellow 1.50 1.05 1.00 0 .92 

T184- 1 46.74 24.13 18.03 580 0 .2 blue 2.20 2.00 1.60 1.27 
2 240 2.0 red 1.70 1.50 1.15 0 .95 
3 720 0.2 gray 2.55 2 .20 1.85 1.48 
6 195 10.0 yellow 2.95 2.40 2 .10 1.90 

T200- 2 50.8 31 .75 13.97 120 2.0 red 1.50 1.20 1.02 0 .95 preferred type -
3 360 0.2 gray 2.10 1.80 1.65 1.20 
6 100 10 yellow 2.40 2 .00 1.75 1.50 
7 105 5 .0 white 1.80 1.50 1.20 1.02 

The above table includes a" standard micrometals dust iron cores. Specials are available to order, where a minimum quantity will be charged 
to cover costs of tooling etc. 

Since t he range is so broad , please adhe re to standard preferred types where possible, since these are stocked in volume; non-preferred types 
are subject to a minimum order of 100 pieces per 'value . 

Catalogue of complete dustiron torroid ranges, including all EMI , pulse and resonant circuit types, together with characteristics is 35 p 
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The above table of Q versus frequency for various torroid windings (single layer magnet wire) represent typical values - not necessarily optimized . The left hand tables relate to low frequency 
applications (up to 30MHz) - whereas on the right hand side, applications to 200MHz are covered. Fuller details of the Q curves for various applications are covered in separate data sheets that 
are characterized in the following frequency bands: 
20 - 200kHz, 40 - 400kHz, 100-1000kHz, 200kHz - 2MHz, 500kHz - 5MHz, 1- 10MHz, 2 - 20MHz, 3 - 3lMHz, 5-50MHz, 10 - 100MHz, 20- 200MHz, 40 - 400MHz, EMI / pulse cores 

Copies of these data sheets are available on application at lOp per band (2-20MHz, and 1-10MHz bands are 20p each) 
Copies of micrometals forme r and core catalogues, which have not been reproduced here for lack of space, 25p each . 
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Ferrite rods and capacitive antennas explained 

44 

The following is largely drawn from the NS audio handbook 
and sets out to explain the theory and practical considerations 
associated with ferrite rod and capacitive (car radio) types of 
antenna - used for receiving purposes 

Conversion of field strength to circuit input voltage 

l 

c 

l 

No ~ 
Vin C 

Rin 

Fig 1 Equivalent circuit of ferrite rod antenna 

Def initron of terms 
l Antenna inductance 
C Tuning capacitor + st rays 
No Primary /secondary turns rat io 
R in Circuit input impedance 
Rp equiva lent para llel loss resistance 
Rl equivalent loading res istance 
Vi n voltage applied to circuit 
V id voltage induced in antenna 
VT vo l tage transferred across tank 
Qu unloaded antenna coil Q 
Ql loaded antenna co il Q 
Heff effective height of antenna (m) 
E f ield strength in vol ts /metre 

Fo rmu lae : 
Qu 

Ql 

Rl 

VT 
Vid 

Vin 

He ff 

where 
N1 

..B£ 
Xl 
Rpll Rl RT 
x-c--- Xl 
N02Rin 

QlVid 

Heff.E 

~ 
No 

approx imates to 21T Pr N1 A -X--

Total number of turns 

Rl 
1 
VT 

I 

J.l.r 
A 

relative permeability of antenna rod (function of length) 
cross sectional area of antenna rod 

X wavelength of recei ved signal (3 x 108 / freq in H z) 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

Noise voltage, ca lculated from the total Thevenin equivalent loading 
resistance, RT = Rpll Rl 
en ,/ 4KTllf RT (h) 

where 
~f 
T 

3d B bandwidth of the IF 

K 
temperature in oK 
Boltzmanns constant = 1.38 x 10-23 joules /oK 

Thus the signal to noise ratio at the antenna may be expressed as : 

SI N VTm =QlHeffEm 
en- 1AkTZSRT (i) 

where 
m modulation index (usually 30% for AM broadcasts) 

WORKED EXAMPLE 

Specify the turns ratio No, total turns N 1, effec t ive height Heff, and 
inductance required for an antenna wound onto a rod with the 
characteristics specified below, designed to match an input impedance 
of 1 k . Calculate the circuit input voltage resulting from a field 
strength of 100uV/ m with 20dB SI N in the antenna circu it . 
Assume a 15-365pF tuning capacitor set at 100pF for an input of 
1MHz. 
Rin 1 k fa = lMHz 
E 100uV/ m rod dia 1.5cm 
SI N 20dB J.l.r = 65 (rod length 19cm) 
C 100pF m = 0.3 
Qu 200 ~f = 10kHz 

Calculate l, No, Heff, Nl, V in 

At resonance, a tuned circuit Xl = XC or 

L 
C(21Tfo) 2 100pF (21T.l.l 06)2 

2.53 .10-4 H L is approx. 250uH 

Rp QuX L =200.1T,1 MHz.250uH 
approx 314k 

Under matched conditions 
Rp Rl 

No = IE£ 
vR;;; 

No is approx 18 : 1 

N0 2 Rin 

=/314k =17.7 
lk 

from a 

Ol 

Heff 

N1 

RpllRl Rp 
~ 2XL 

100 

s /N/4KT ~f RT 
Ql.E.m 

Qu 
-2- since Rp = R l 

10/(4) (1.38xl0-23) (300) (10kHz) (157k) 
(100) (100uV/m) (0.3) 

1.7cm 

HeffX 

from a & b 

rearranging (i) 

'hT.pr.A from (g) 

(0 .017m) (3.108 m /sec) = 70.7 
(21T)( 65 ) (1.106 Hz) (1T) (7 .5xl0-3m)2 

Nl 71 turns approx 

Vi d 

Vin 

Heff. E 
0 .017m . 100uV/ m 
1.7uV 
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100. 1.7uV 
170uV 

.Y.I. 
No 
9.4u V 

170uV 
-1-8--

from (e) 

from (d) 

from (f) 

Thus the ferrite rod antenna can be tailored to suit an exact set of 
field strength conditions - with pred ictable performance. The rod is 
assumed to be orientated in the best direction for maximum pickup. 

The type of material used in t he construction of the ferrite rod, and t he 
nature of the wire used in the winding are crucia l factors in determining 
the Q at a given frequency, hence the circuit impedance . Various types 
of ferrite exist for different basic applications, usual ly referred to w ith 
a number derived from Neosid's classification : 

F5 
F6 
F7 
F8 
F9 
F11 
F13 
F14 
F16 
F25 
F22 
F29 

Initial permeability 1600 
1200 
1800 
1200 
3500 
500 
650 
220 
125 
50 
19 
12 

AF/VlF 

IF (lW/ Marine beacons) 

l W / MW 
SW to 10MH z 
SW to 20MH z 
SW to 30MH z 
VH F to 200MHz 

F14 Material is the most widely used type for ferrite rod lW/MW 
antennas - and it is important to note the frequency I imitations of 
the various types of ferr ite . F14 mater ial at 5MHz is more lossy 
than F16 - though still just useable. F16 is a better choice, though 
with a lower permeability - more turns will be required to result in 
the same inductance. 
The core loss factor, tana/pi re lates to specific materials and is the 
factor determi n ing the frequency range of a given material. It is beyond 
the scope of this brief explanation - but fu rther reference may be found 
in many ferrite manufacturers data books and application notes. 

Ferrite rod antennas are never suited to transmission applications 
when wound in the manner described here - although certain techniques 
for winding rods to suit both receiver and transmitter applications are 
appearing now in the technical press . At the moment, though , it 
would appear that these techniques are the subject of trial and erro r 
experi mentation, w ithout a substant ial grounding in theory. 

Further experimental evidence shows that windings spaced some 20% 
of the rod diameter from the core show appreciable increases in the 
resonant Q of a given inductor. 

Ferrite temperature coefficients are not linear - and probably represent 
the single biggest headache to the coil designer working with wide 
spans of temperature. Over the more restricted "domestic" range of 
23-700 C, a factor can be approximated for general purposes. Again, 
this factor is dependent on the grade o f ferr i te being used and varies 
from 2 to 40 ppm /oC 

The use of ferrite rods at VHF is another subject which appears from 
time to time, only to disappear just as quickly . The main motivating 
force stems from a desire to conceal the ante nna of VH F portables 
and various pagers. In some pager applications, it is virtually obligatory 
from the poi nt of view of both practical ity and appearance - but it is 
invariably a compromise over a rod antenna. Ferrite antennas of th is 
type are usually described in connection w itt> tuned preamps, and a 
little experimentation show s that a very short piece of wire w ith the 
same preamp offers rather similar performance - albeit more subject 
to the capaciti ve effects of the body that prompt the use of the ferrite 
alternative in pager-type applications_ 
F29 material is not cost effective in all but commercial/industrial 
applications where there is little alternative. For radio reception the 
rod antenna is al ways a better solut ion if availab le. 
A t lower frequencies, the electrostatic field effects, versus the electro­
magnetic field effects make the use of ferrite a very much more desireable 
feature - especially where the antenna is subject to normal envirom ental 
noise that besets domestic reception. 



Ferrite rods and capacitive antennas (contd) 

Capacitive antennas 

The capacitive antenna as described here, is a very high impedance type 
of receiver antenna - as implied by its position at the top of the tuned 
ci rcu it. It is t he type of antenna almost exclusively used in connect ion 
with ca t radio design - and should not be confused a loaded whip or 
si m i lar electrically short type of antenna, which is basically matched to 
a low impedance load at the receiver input. 
The circu it described here is not particularly practical as a car radio 
antenna - since the not inconsiderable capacity of the feeder is rather 
underestimated. A typical input c ircuit adopts the pi configuration 
to provide match ing. 
With this in mind , the analysis of the capacitive rod antenna is very 
similar to the ferrite rod, with many of the terms being the same. 
Analysis 

Cl is the capacitance of the vertical rod to the horizontal ground plane, 
while C2 is the capacitance of the feeder cable . The capacitance C2 is 
tuned out with an inductor L (part of the usual permeability tuning 
arrangement). The losses of the inductor and input resistance form the 
load RL. 
The signal then appearing at the input of the radio is related to field 
strength accord ing to : 

VT = Vid.QL.Cl (j) 
CT 

where Vid is derived from (e) 
and QL from (b) 

CT Cl + C2 

SI N Heff.E.m.QL(Cl/C2) (k) 
.f4KTLSf.QLXCT 

It can be shown that the effect height of such a wh ip antenna 
approximates to (height in metres)/2 (m) 

Using the same parameters as for the exampl e wi t h t he ferr i te rod, 

Rin lk[2 
E 100u V / m 
QL 80 
fo 1 MH z 

Calculate SI N , No, V in 

Heff = 0 .5m 
solvi ng for XCT 

flf = 10kHz 
Cl = 10pF 
CT = 90p F 
m = 0 .3 

h = lm 

1 
21T,f .CT 21T.l MHz.90pF 

XCT = 1768[2 

from (k) 

SI N Cl Heff. E.m·
C2

· QL 

4.K.T.flf.XCT 

90.5 )( 1 OOuV/ m) (0.3) (1 OpF/90pF),,{iQ 
1 (4) (1 .38xl 0-23 )(300((10k)(1768) 

= 27.55 dB 

from (j) and (e) 

VT Heff.E.QL (C l / CT) 

0 .5m. l 00u V / m.80. (1 0 /90pF) 

444uV 

Under matched co nd itions, Rp = RL, and XCT= XL (at resonance) 
so from (b) 

Rp/ 2 

Rp 

QLXCT 

2.80.~-:-o-:--:-,-:-...,...,..,,~ 
21T.(1 MH z)(90pF) 

So f rom (c ) 

No =;RL 
.; Rin 

16.8 

use No = 17: 1 

= 283k 

Fro m (a) Qu = Rp = 283k .21T. l MH z.90pF 
XCT 

RL 

160 
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Further thoughts on modern receiver trends 

Thus to summarize the effect of the capacitive rod antenna is to provide 
approx . three times as much voltage to the input of the circuit - leading 
to the improved signal to noise rat io of 27 .55dB. 

A practical input stage for car radio 

feeder input 

2n 

1 k impedance 

TCl is the antenna 
trimmer - effective 
on mwonly . 

It is more common to use a single wound type of coil in the permeab­
ility (variable inductance / variometerl tuners of car radio . So the 
No :Nl transformation is performed via a pi-network circu it as shown . 
In European radios incorporating longwave, the use of this type of 
circuit permits easy conversion to longwave, by simply switching in a 
preset tuning coil (L2) in series - and adding Cl to the input matching 
of the pi circuit. (about 900uH). 
The trend towards varicap -tuned car radio (in conjunction with digital 
displays, synthesis etc.) will inevitably cause a rethink , but since most 
such sets are aimed at markets where LW is not a problem, i t is qu ite 
possible that manufacturers may avoid the question for the time being . 

Modem receiver trends 

A brief word on the subject of the way th ings are heading in the realm 
of 'consumer' and broadcast radio - since it is very apparent that the 
digital revolution is about to take over from the old established 
mechanical tuning means. The technology to do th is has been about 
for some time, with hyperabrupt tuning d iodes (KV1210/ 1211, MVAM 
series, BB1 .13 etc), but the practical manufacturing problems of getting 
to grips w ith the broad end point tolerances of varicap diodes has kept 
varicap AM tuning out of all but the most adventurous equipment. 

However, the revolution has been spurred on by the emergence of the 
new families of LSI for direct count and d isplay of received frequency , 
such as the OK I types described el sewhere in this catalogue. 

Scale alignment problems no longer exist, and so varicap tun ing has 
come into its own . From now onwards, most new Hi Fi, and increasing 
amounts of 'o rd inary ' radio equipment wi ll be sprouting digital readouts . 
The choice of display is still unresolved, but LED seems to be the 
current favour ite, although LCD and Futaba type fluorescent arrays are 
found in many high ambient light applications. LED is certainly the 
si mplest to drive, with best life and enviromental characteristics. 

But apart from DFMs, the synthesiser is beginn ing to prol iferate in 
conj unction with various forms of MPU con trol. Mullard have recently 
announced a two chip system that cost us £50 for a samplepair. It uses 
a double phase detector in a manner t hat gets around many of t he 
objections to synthesised LOs for HiFi FM. Firstly , a d igital ph ase 
detector is used for fast capture, and t hen an analogue system switches 
in once lock is aChieved, resulting in a very pure output, but w ith fast 
lockup. We understand that Pl essey are close on t he heels of this w ith 
t hei r own system - and by t he next catalogue, we expect to be offeri ng 
a bu i,lding block system using one or other manufacturers ' devices. 
As cheap solutions to digital displ ay of frequency have cata lyzed the 
use of varicap tun ing, so the synthesiser w ill encourage the use of 
MPU co ntrol. Various systems are going arou nd in prototype form at 
the moment, but most still bear the marks of haste, and do not offer 
everything that is possible and desireable . 
The synthesiser also makes the use of up conversion a very simple 
matter. Part one of th is catalogue describes the basic approach 
usi ng an I F of around 100MHz, but a si mpler version for 100kHz to 
5MH z, with a 10.7MH z IF is possible, using the TDA1062 - or even 
the TDA1083 for th e whole lot. Work needs to be done on lowering 
t he cost of t he basic sy nthesiser, but i t is obvious from the experience 
of othe r LSI that a dramatic price cut is imminent, and when it 
happens, we trust you will be prepared to throwaway the cherished 
ideas of bandswitching, tracking, mult iple tunooc i rcuits - and all the 
bother they entail. 

Our own research using the TDA1062/ 1220/ 1083 type of devices 
shows that a very soph isticated performance can be extracted from 
a humble piece of silicon . A p review of a Japanese MW/ FM portabl e 
w ith synt hesiser and digital readout that w as approx. 8mm thick, 
with an area of twice the average credit card leads us to suspect t hat 
the consumer market is about to be shaken up in a big way . 
The MC3357 has also shown itself as an intri guing SSB receiver for 
HF, wh ich with the addition of a cmos synthesiser and LCD display 
would make an ideal project for any electronia; magaz ine. If any reader 
would like to pursue experimental work in th is type of advanced rec­
eiver design, we are happy to consider the sponsership of such projects 
for publication - even with fairly humble test equipment, it is surprising 
how much original lIVork is available with the latest radio ICs when 
using them outside their originally intended applications . 

Perhaps with the sophistication of modern receiver design, broadcasters 
and amateurs might be persuaded to cut down pollution of the airwaves 
with mult i kilowatt transmissions. The fact that low power can span oceans 
is demonstrated daily - so maybe t here's hope. 
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THE TDA1090 (ULN2242) AM/FM HiFi tuner le 

This device combines the qualities and performance of the CA3089E for FM, with the exceptional AM performance afforded by a fully balanced 
mixer input stage, low level oscillator - and low level detection . In some respects it resembles the TDA1083/ ULN2204 AM/ FM portable radio 
IC (described in part one) although generally, the TDA 1090 has been designed with HiFi tuners in mind, with features such as muting , meter 
drive facilities and AGC. 
The dev ice itself is fully used in the PW Dorchester (Dec'78, Jan & Feb '79), wherein is described a LW/MW/3xSW and FM stereo tuner - for which 
Ambit is producing a full kit. T he kit has been slightly revised in the light of OKI DFM ICs, and now includes prov ision for using either our 
DFM 1 frequency display/time modul e, or the low cost MA1012 digital clock module. 
Th e TDA1090 also lends itself to less ambitious applications, and provides a very simple and h igh quality AM/ FM tu ner for low cost in terms 
of both expe nse and effort. Early attempts at this type of linear function have been notoriously unsatisfactory , but provided care is taken w ith 
layout and choice of components, the TDA 1090 is no more difficult to use t han th e CA3089E. 

Electrical characteristics Symbol Pin Cond itons Min TVD Max Units 
Operating voltage range Vcc 10 10 12.8 16 V dc 
Differential aud io output Vout 6 (difference between AM/ FM volume -3 0 +3 d B 
Aud io ou tput vol tage V6 6 DC voltage under no signal conditions 5.8 V 
Regulator output voltage Vreg 13 " 6.4 V 
Regulator output current Ireg 13 2.0 mA 
FM MODE fin - 10.7MH z mod 400hz175kHz deviation V in - 10mV (unless otherwise stated) 
Input limiting threshold Vth 2 12 25 uV 
Recovered audio Vout 6 350 425 600 mV 
Output distortion THD 6 0 .3 0,7 % 
AM rejection AMR 12 45 55 dB 
AFC output voltage AF C 7 280 480 mV 
I F ,input voltage V2dc 2 No signal 3.5 V 
Su ppl Y cu rrent Icc No signal 23 25 mA 
AM MODE fo - lMHz, Fif - 450kH z, I-mod- 400H z, 30% AM , Vin lmVrms 
Sensitivity V in 18 Vout 50mV rms 5 8.5 uV 
Recovered audio Vout 6 250 325 500 mV 
I nput overload Vin 18 80% mod, 10% THD 50 mV 
Supply current Icc No signal 16 30 mA 

A very comprehensive data sheet is available for the TDA1090 - see price list for details 

The kit for the P'W Dorchester 

Ambit is supplying the kit in tw o basic parts. The electronics to make the circuit shown below, complete with all PCB sw itching and all the 
components t hereon - and a separate package comprising the hardw are , meter, PSU and cabinet styled to match the Mark Three FM o nly tuner. 
The originally published design could not readily accomodate the digital frequency option , using the Ambit DFMl based on the MSMS5524 
and high brightness AEG )/., " LED displays. 
Frequency coverage is in six bands : (with easy on-board switching) 
LW 150-275kHz With internal rod anten na SWl 

SW2 
Ext. antenna. Inc MPX decoder SW3 

MW 525-1605kHz 
FM 88-108MHz 

Coverage of up to 30M Hz is possible 
image rejection at these frequencies . 

w ith SW3, by si mple adjustment of LlC, 

1.6 - 4.0MHz 
4.0 - 12.0M Hz 
12.0 -22.0MHz 

With external antenna 

but an RF tuned preselector is really necessary to maintain good 

The Dorchester kit is su pplied w ith our instructions, detailing one or two errors and omissions from the original text , and makes a very 
comprehensive" All Broadcas t Band" AM / FM tu ner. It also includes a BFO and MOSFET product detector, but remember this is specifically 
a broadcast receiver, not to be confused with the type of performance anticipated with our full communications receiver system. 

20 

At! oscll lalor coil s 
tl Cf' pt I w heve 
2--22pF trimm ers. 

• Tuni ng me-ter Ml 200rnA with 
390n reS istor In parallel. 



Field and Phase discriminating metal locator ......... the Radiometer Ferret 

Although the coils used in this schematic are represented as the standard type of " 20" arrangement, experimental work with the " 4B " or 
"horseshoe" arrangement have shown that the principle applies equally well. The actual term Induction Balance is someth ing of a misnomer, 
since two quite dissimilar coils can be shown to work (when individually tuned to resonance) wi th approx the same degree of overlap. A more 
correct term would be field balance - a facto r wh ich is rather more independent of coil inductance. 

master 
osc ref 

Phase error meter 

AF 
gate 

AF 
osc 

AF 
amp 

speaker/headph es 

(In a resonant circuit, the phase and amplitude are directly related 

limiting amp ifier 

set reference pulse width 
(autotune) 

.......... """" one shot 

tuning correction 
so tun ing the frequency will also control the phase) ..... ----------------.. 

And although that may seem daunting, a practical example has been made with just four CD4011 B gate ICs, and a 
ULN2238B audio stage. level 

t mult i turn diode law 
type AB47 or si mil ar 

L1 /L2 7" d ia, 27 turns 
AMBIT RFO Cl 

4M7 10M Vcc 9-12v 

10~J~22 
0 .69Jij 10M 0.22 

lu 11 12 +Vcc 680k 

~ 1N914 " 

~, ~~ IN914],5 
47k 

~~t-o-n-e-0-s-c-----------fi-el-d--m-e-re--r----------2-0-n-lt-------£--~~--~~ 
~rJ 0.1 

47k 22n 

Basi c circuit without auto-tune (All IC sections Y. C04011 ) 

Meter intepretation should be as follows : (meter AMBIT 940 series available May78 with field/phase scaling especially for this 

Field Phase 

no response condition 

Sol id non-ferrous 
object 

Foil :non-discriminate 

Foil with discriminator 
set critically 

application. ) 

Foil in junk reject mode non-ferrous solid object 
in presence of foil 

ferromagnetic reaction 
(iron etc) 

ferrous object and foil 
in junk reject mode 
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Thoughts on Metal locator techniques: The radiometer Ferret 
In addition to supplying a kit based on the PW Sandbanks Pulse induction metal locator design, the following thoughs are offered on another type 
of metal locator technique, which has so far remained undiscovered - since so many of the detector manufacturers simply do not have a thorough 
understanding of the underlying principles of discrimination techniques_ 

Of all the articles that appear in the various 
magazines, nothing is quite so popular as a 
form of metal locator. But despite that, the 
level of technical understanding that see ms 
to appear in print, is distinctly on the 
low side. Maybe those who k10w what it's 
all about wi sh to keep it to themselves, or 
maybe the basics of discrimination are not 
fully understood by even those who set out 
to describe discriminating designs. 
A discriminator, in th e currently accepted 
meaning of th e word, is a detector that can 
be set to ignore the responses of junk and 
ferrous metal s. Th e description of the tech­
nique as offered here, is presented in a 
q uestion and answer form, since this is one 
of the most effective means of clarifying 
a nebulous topic such as th is. 

o Wh at property of a metal enables an 
arrangement of two coi ls to determine 
wh ich target metal is ferrous, and which is 
non -ferrous ? 
A Simple, the ferromagnetic effect of the 
materia l where it exhibits high permeabil i ty . 

o The why do so many apparently ferro­
magnetic objects react on metal detectors 
as if they are non ferrous ? 
A Not so easy this time, but such reac tions 
usually occur with objects that are so lid or 
sheet in form, particle ferrous material s, and 
laminated stacks still appear ferrous . 

The answer is due to the eddy currents 
that circulate i n the larger continuous lumps, 
tending to flow in such a manner as to 
oppose the fo rce t hat is produci ng them . 
(basic physical laws). 

A classic demonst ration of this effect 
can be see n when bringing a short circuited 
turn along a fer r ite rod antenna, apparently 
causi ng a d ramat ic decrease in inductan ce. 
Th e turn can be made from pure iron , but 
the effect is still apparently strongly anti ­
ferromagnetic . 
o How is this effect reduced to enable a 
bette r ident ification between Fe and Non Fe? 
A Eddy current effects tend to increase 
with frequency, - viz the transition fro m 
iron to ferrite cores in inductors, as the 
ferquency increases. So reducing the freque­
ncy of the detection circuits is one way. 

o Bu t even so, this does not account for 
the discrimination against objects such as 
sil ver paper, since that is strictly non-ferrous 
itsel f? 
A The a second characteri stic of the metal 
mu st be sought that affects th e performance 
of an electric / magnetic field . 

Conductivity is one of the most readily 
assessed properties of a metal , and as it 
happens - discrimination between sol id alu­
minium and foil is due to the different 
condictiviti es. 

Note how a relat ively poor conducto r, 
such as the copper/ nickel of a 10p coin 
can be rejected by a discriminating metal 
detector - whereas the highly conductive 
copper and gold coins of si m i lar size and 
weight are readily identifiabl e. 

o How is discriminat ion made variable, 
when the conductivity is a constant? 
A The effect of variable discrimination 
agai nst poor conductivity targets is enhanced 
by separating the induction balance coil 
arrangement just past the point of the 
opt imum signal null. This has the effect 
of increasi ng the residual signal - but the 
field itself should not be considered the 
m edium of measu rement. For whilst the 
search head trave rses a target, the phase 
of the signal in t he receive coil will change 
by 1800. At the point of perfect null , with 
the two coils perfectly balanced, the resid­
ual signal in the receive coil is 900 different. 
Increasing the coupl ing of the coils will thus 
increase the phase, and the residua l signal 
since this is now past the null . 
With th e coils slightly under coupled, the 
phase varies as before- but now the Fe 
presence in the detect io n area coupling t he 
t w o coi ls causing an increase in the field, 
whereas the non- Fe causes a decrease. 
Discrim ination occurs in the phase readings, 

which is progressively increased in the 
presence of low conductivity metals, as the 
residual field in the detection area is 
absorbed - thereby distorting the field by 
'drawing it in', leading to an apparently 
ferrous effect . 

At the condition of perfect null, the 
absence of any residual - or stray - field 
from the detection area, means that a 
non-ferrous foil will react i n the usual 
manner of non-ferrous metal s, by 
reflecting the induced eddy currents. 
The phase readings remain essentailly 
co nstant at this point, but the field 
or residual level readings will increase 
either side of the null condition. 

To vary the discrimination by electronic 
means, the coils are set to best null points, 
(at resonance), and a small amount of the 
transmitted signal is then force fed to the 
receive coil. 

Th is produces an effect at the detection 
area that corresponds to the u ndercoupled 
effect of slightly separating the two coils . 
Varying the amount of injection will vary 
the appa rent phase error, and hence t he 
discrimination . 

A practical circuit is offered here, and 
si nce it only costs a few pounds to make 
and experiment with , it is hoped that these 
ideas may be taken further by experim­
entat ion, so that we can report on any 
progress w ith the next issue. 

A practical Field/phase metal locator 
Th is circuit uses the two effects described , 
to provide a fully discriminating metal 
locator (operating at VLF) , which uses two 
meters to provide the field /phase information 
so that discrimination can be used whilst 
maintaining full sensitivity . 

The block diagram incl udes details of a method 
of autotuning - bearing in mind that phase 
angle in a tuned circuit at resonance can be 
readily adjusted by altering the frequency . 
An experimental circuit with a CMOS mono­
stable has been breadboarded , and found to 
work surprisingly well . 
The actual circu it diagram omits this ref ­
inement however - and it shou ld be noted 
that unbuffered 4011 s are essential , since 
the buffered versions do not exhibit the 
same characteristics in the " Linear" mode 
of operation . 

The reference oscillator is tu ned to match 
the resonant frequency of the coil used -
and the circuit is set up by switching on, 
and adjusting the search coil overlap so that 
the reading on the field meter just backs 
off a little. Set the oscillator tuning to 
maxi m ize th is reading, progress ively adjusting 
the coil alignment to keep the range on the 
scale. The FSD of the field met er should be 
set so that the needle doesn't ratt le against 
the end stop. 
When a peak has been achieved, then set the 
coil so that the best possible null is found, 
so that whe n the coil is pulled very slightly 
apart , t he phase meter reacts violently . 
A t this point, ex perimentation with various 
head settings and different types of target 
mater ial wi ll help familiarize yourself with 
the characteristics of th is type of system. 
When correctly set, a 2p coin can be detected 
at a distance of 10" - wh ilst m ai ntai n ing 
full discrimination. By force feeding the 
receive circu its to discriminate, the absolute 
detection range te nds to suffer in proportion 
to th e degree of junk rejection. 
The FET audio gate is not ideal , and some 
recent tests with the CD4016 quad analogue 
gate have shown better results in the audio 
definition. Two sections of the ga te should 
be cascaded - leaving t he other section to be 
driven from f ield meter signal, which could 
itself be used to pass a second audio tone, 
so that strreo headphones could provide the 
field reaction in Left, and the phase reaction 
in right. The possibil i ti es of t hi s approach 
are ve ry largely unexpl ored as yet, and w e 
inv ite expe rimenters t o let us know their 
findin.gs. 

IN THE NEXT ISSUE 
As this edition goes to press, a little late - like 
its predecessor, we have many plans laid down 
already for part 3, Whether or not pressure of 
work will prevent us from meeting an Autumn 
deadline, we don't know, but efforts will be 
made from now to stay up on schedule. 

Mullard comes to Ambit: 
The new families of HiFi spec DC tone and 
volume controls . Hopefully , accompanied w ith 
the details of the VMOS amplifier and pre­
amp system designed to match in with the 
mark three tune r. All DC control, w ith a 
full interface to remote control. 

The LN1231 and 1241 synthesiser I C pair. 
Work in the lab is going on with these I Cs 
at present - and w e hope to report on our 
findings shortly. This system will be a central 
part of our 100kHz to 30MHz synthesised 
receiver - but w e doubt if that will be ready 
in time. Nevertheless, a progress report will 
be issued . 

We also hope to detail rather more Mullard 
parts, with applications, including some new 
AM radio devices and communications devices. 

TOKO go to town on ICs 
A recentl y received li st of new products from 
TOKO 's expanding IC division includes the 
following exciting looki ng parts: 

KB4428 /9 - si ngl e channel radio cont rol 
sender / receiver pair 

KB4445 /617 - multi channel radio co ntrol 
senderlreceiver /servo controllers 

KB4436 - a more comprehensive version 
of the KB4423 noise canceller IC 

DC tone and volume controllers , more ICs 
for AM/ FM radio 
Details are still be ing prepared for these, but 
the radio cont rol devices look potent ia l ly 
very significant advances indeed. 

More from Plessey 
Full detail s on our multichannel mon it or RX 
based on t he SL6640 , and hopefully , the 
full range of Pl essey communications I Cs as 
w el l. 

A tuneable 2m receiver 
A lab prototype panoramic receiver for V H F 
is well under way , and with various plug in 
modules, this will cover fro m 40 t o 200MH z. 
Using standard modules and simple logic, the 
panoram ic system has some 70d B dynamic 
range, showing signals of less than 1 uV. 

A small , low cost 2m. recei ver around the 
MC3357 is also planned , w ith options for 
other VH F frequencies easily accomodated. 

More on OKI 
The DFM1 unly j ust missed this issue, and 
w ill certainly be included in the next edi t ion. 
A n LCD vers ion with the MSM5525 is planned 
to be ready as well - and this unit should be 
ideal for converting existing equipment, w ith 
its minimal size and power requirements. 

We may even have the first detai ls of a new 
commun ications resolution device, but that is 
still under som e secrecy at present. 

More from AEG 
Dependi ng on I icenci ng arrangements, we hope 
to offer the first HiCom companders for use 
in en thus iast equipment. The HiCom is basicall y 
a very accu rate 20dB compander for improving 
SI N, but unlike the other similar system, HiCom 
offers immunity from level effects and better 
H iFi qualities, si nce it is a broadband system. 

If you think you might find any of the above 
interesting (plus all the usual product updates) 
then order for part three are taken now, and 
will be held pending publication. 50p only. 
Some of the items will be released with notices 
in our general adverts and pricelists - so keep an 
~e open, or leave us an SAE for details when 
ready. 



DIALISTAT: the professional miniature switch system 
The "Dialistat" series of push-button switches from Lipa & Isostat are amongst the most versatile and widely 
applicable ranges of high quality, low cost switch methods in the electronics industry. 
The range supplied by Ambit "as shelf standards" includes parts for the 5mm centre pitch system, which is available in either 
piece-part form for DIY assembly, or as preassembled units in small volume (less than 1 00 units). The bracket and latch·bar 
units provided may be sub·divided quite readily, provided care is taken to ensure that all burrs and abrasive surfaces are carefully 
removed before assembly. 
The general range extends from "zero" pole units (used for latch release functions) to 8 pole changeover blocks, for either latched, 
(self cancelling) push on/ push off, or momentary contact applications. The unique design of Dialistat permits any or all of the 
separate functions to be placed at any position on a given bracket - with push on/push off functions, or momentary functions 
placed in the midst of an array of latching units. 
The 5mm pitch supplied as standard may be considered as applicable to either 10mm, 15mm, 20mm, 25mm etc. A maximum of 
30 switch positions is possible on the stock range· with up to 50 on special order. 
The technical suitability of Dialistat to exacting professional applications is without parallel for such a flexible, low cost and 
readily available switch systems. 

Specifications 

Bracket material 
Latch bar material 
Plastics 
Fixed contacts 
Moving contacts 

Contact resistance 

I nsulation resistance 

Dielectric strength 

H F resistance 

Inter contact capacity 

Operation temperature range 

Reaction to humidity. 

4 days cont inuous 
Contact resistance 
I nsulation resistance 
Dielectric strength 

21 days continuous 
Contact resistance 
Insulation resistance 
Dielectric st rength 

Corrosive atmosphere 

48 hours in H2S 
Contact res istance 

Mechanical endu rance 

Operati ng force : 
2 pole 
4 pole 
6 pole 
8 pole 

Mechanical strength according 
t o IEC 65 

So lderab ility 

Tractio n on fixed cont acts 

Aluminium Alloy AG4MC 
Stainless steel 
SE thermoplastic UL94VEO 
AgCu wire cold drawn to .8mm 
Cold roiled silver coated 
nickel silver. Self cleaning 

less than 8 mohms 
less than 10 mohms 
less than 10 mohms 

3,000,000 Mohms 

greater than 2000v 

greater than 4 Mohms 

less than 0.9p F 

-40oC to +850 C 

less than 10mohms 
greater than 1,000,000 Mohms 
greater than 2000v 

less than 15 mohms 
greater than 400,000 Mohms 
greater than 2000v 

less than 15mohms 

greater than 100,000 operations 

less than 3.5N 
4N 
4.5N 
5N 

greater than lOON 

wave o r hand soldering 

greater than 15N 

at 20mV/ l0mA 50Hz 
after 20,000 operations without load 
after 100,000 operations without load 

at 500v conti nuous 

measured at 1 MHz 

measured at 1 MHz 

to IEC 68 

tolEC68 

NB The Dialistat switch is lubricated for life - switches must never be washed in solvent baths before or after soldering 

dust cap 
CONT ACTS FIXES 

/ FIXED CON TAC TS 

TRAIN BALADEUR 

~ 
Latching ramp-----J 

CELLULE 
BLOCK 

Major features of "Dialistat" block construction 
The basic block (illustrated here is a 2 pole unit) is supplied in 
two distinctly different types, depending on the nature of the 
operation of a given position . ie EITHER latching style, OR 
Push on- push off. Superficially these blocks look the same but 
the key to identification is the latching ramp (as shown) wh ich 
must be present for latching operation . The latching ramp on 
the slider always faces away from the folded back end of the 
latch bar, which is formed in such a way as to provide its own 
integral spring return facility . 

Push on -push off switches do not have the latch ramp on the 
slider - but in the top side of the slider molding, the ratchet 
mechanism molding is visible. It is in this opening that the cam 
follower is inserted, before the switch is pressed into its location 
on the bracket. 

The cam follower should be inserted with a light grease, or 
vaseline - this makes accidental loss unlikely, and lubricates the 
action of the push/push mechanism. 

A snap-on clear plastic dust cap is available to cover the rear of 
the block . This also prevents accidental dismantling of block 
and slider by pushing the slider section through the back of 
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the switch, causing contacts to drop out accidentally . 
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Block details 
1 Zero blocks (without contacts) 
2 2 pole changeover block 
3 4 pole changeover block 
4 6 pole changeover block 
5 8 pole changeover block 

Assembley of basic Dialistat system switches 

Fittings 
6 Bracket 
7 Latch bar with integral return spring 
8 Block return spring 
9 Plastic spring location cup/slider stopper 
10 Cam follower for push on -push off functions 
11 Button 
12 Slider spring retainer 

The exploded· drawing indicates all the features and fittings of Dialistat switches . When assembling a switch, observe the following 
procedures to ensure easy fiiting : 
1 Cut the bracket and latch bar to suit your application . Take care to remove burrs , nicks etc., and do ·not use a latch bar if it 

has been accidentally "kinked" . 
2 Have a clear idea of the layout of the switch you require - sketch out a plan on paper if necessary . 

3 Fit rear dust caps to the blocks you wish to assemble 
4 Make certain you have selected the appropriate function blocks 

5 Place the latch-bar in the bracket, and fit the module immediately alongside the folded back spring return into the bracket, 
thereby retaining the latch -bar. The block is fited by simply locating the slider in the appropriate hole , and pressing home 
until the molded retainers snap into location holes along the top and bottom of the bracket . 

6 Fit the remaining switches in the latched section 

7 Fit the cam follower (10) into the tops of the push-push operation switches, using a SMALL blob of grease to both retain 
and lubricate 

8 Snap push-push blocks into the desired position s on the bracket 
9 Fit a spring location cup over each slider (9) , and then fit the spring, fixing its location by clipping the spring retainer (12) 

into the forward groove in the slider molding . To do this, the spring must be slightly compressed - a piece of the latch bar 
material can be used for this operat ion, since it slides neatly over the slider molding, w ithout permitting the spring to pass 
through 

10 With all springs and spr ing stoppers fitted, check the operation of the switchbank to see that all positions function as desired. 

11 Momentary push on (or push off) switch functions are provided by assembling the switch with neither latch - bar or cam 
follower present . 

12 Please note that this system permits push-push functions to be placed in the midst of an array of latched units , without 
disturbing the continuity of the latching blocks. 

Should it be necessary to dismantle an incorrectly assembled row of switches , simply prise apart the bracket and the blocks may 
be taken out for re-assembly. It is best to dismantle the entire bracket array - and then pinch the bracket back slightly , since a 
partial removal may leave a section of the bracket slightly too wide, causing the switches fitted therein to work loose . 



The Dialistat LED Illuminated Button System 

LED positioning 

LED clip order number 805010 

Butt1n 
e ntre slid r 

ce tre 

~, 

Button detail 

Dimensions all shown in mm 

5 .6 

3.2 

3 .2 

10.2 

10 .9 

Illuminating LED Red COX38B 

button for illuminated operat ion 

transluscent front cap 

Button order code 795010 

Front edge of bracket 

The illuminated Dialistat series may be made with a 
minimum switch pitch of 15mm. 
It is necessary to remember that the LED itself will 
require one of the switch contacts . 

PC dri ll ing detail (shown for 4pole clo block ) 

Block Dimensions 
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Dialistat : Piano Key operation 

7.5 to 
12.5 

15 15 15 

approx same size : dimensions in mm 

10 
35 

4 
15 

(a) (b ) 
(switch) 

10 

bracket 
(d) (d) Button rocki ng angl e: 

9 0 fo r "ON " 
130 for max overtravel 

The piano key system is available to fit 15mm pitch Dialistat switch assemblies, i t comprises the follow ing parts: 

4mm dia pi'Jot rod (a) 
button (b) 
pivot retai n ing clip (e) 
su ppor t bracket (d) 
slider cap adapter (e) 

PRICE LIST for DIALlSTAT 

Switch blocks 1-9 10-49 
2pole C/O 

standard colour black 
a small grommet, or tight fitting PVC sleev ing may be used alternati vely 
th is clips into the bracket al ongside the sw itch modules, and supports (a) 
this f i ts over th e front of the sl ider, and incorporates the peg to locate th e lower 
part of the button (b) 

100+ Brackets and latch bars Illuminated system 
(may be cut to exact length by user) This is simply a special button and 

PCB 

Latch ing 23 19 12.5 Brac kets (Latchbars) LED holder used in connection with 
Push /push 24 20 13 1-9 10-49 100+ the standard switch. Remember to allow 
4pole C/O 10 way 10 8 6 an extra switch pole to light the LED 
Latch ing 32 27 17.5 (8) (7 .5) (5) 1-9 10.49 
Push / push 33 28 18 20 way 14 12 9 LED holder 6 5 
6po le C/ O (10) (8) (6) Button 16 12 
LatCh ing 42 36 24 30 way 18 16 12 See standard PL for details of various Push / push 43 37 24. 5 (12) (10) (8) co lou red LEDs 
8pole C/O 50 way 22 20 15 
Latch ing 52 46 33 (14) (12) (10) 
Push /push 53 47 33.5 

Block prices include : block, spring, 
Use the bracket/latchbar with the number 

retaining clip, location cup, dust cap,leam) 
of holes 'rounded up' to a standard value 

Piano Key Conversions & push buttons 
A p ivot bar for up to 10 button posi tions is supplied as standard , which must be cut to su i t your exact requirement 
Pivot shaft 42 34 28 Buttons: Bl ack, round 7.6mm dia / l1 .5mm long 8 
Shaft hol der 9 7 5 Chrome outer, 11 mm dia / 15mm long 12 
Slider cap 8 7 6 Chrome outer, 10mm dia / 13mm long 12 
Piano key button 19 16 12 9 .8x5.5 tapered, black or red 8 

Ready made switch examples 
14.7x7.4 rectangular black 9 

Add 3 3% to the cost of the component parts. Max 5 switches - larger q uantities quoted on application 

To order: 

6 
10 
10 
6 
7 

Where you have a specific switch design in mind, then please order by describing the entire switch assembly, as well as l ist ing 
the parts required . eg : 

On 15mm sl ider centres, a 4 way switch , with 3 interlocking 2pol e C/O blocks, and a 6pole push-push on the extreme right 
will require a 10 hole bracket - with 10 hole latchbar cut to suit the three interlocked positions. The description is then : 

4 way I 15mm centres Parts: 3x2p C/O latching blocks 

2p 2p 

latched 

2p 6p 

PIP 

If piano key parts are required : 

In General 

1 x6p C/O push /push block 
1 x l0hole bracket 
1 x 1 Ohol e latch bar 

4x piano key button 
1 x pivot shaft * 
4x si ider cap 
2x shaft holder 

(* to be cut to size by user) 

plus knobs etc 

The dialistat switch system is exceptionally versat i le - and easy to assemble with a little practise. If you have not seen a fully 
assembl ed unit, then we suggest that your first purchase should be of a ready assembled unit - since example is one t he best 
and quickest ways t o familiarize yourself w i th the steps required in assembly. 
Parts are generally available ex-stock, though please allow 7 days for ready assembled switches . 

06 'key switches' Ambit also carries stocks of the D6 keyboard pushbutton switch, for PCB mounting . Applicat ions include all 
types of keyboard (including cross matrixed types), remote controllers, clock setting etc. 

11 .5 dia by 11 tall (from PCB surface) w ith silver contact material 1-9 : 14p 10-49 : 10p 

100+ 
3 .5 
9 

4 
9 
9 
5 
6 



Interlocking, high quality push button switch system Alps SUB series 

* Professional quality switches, at low cost - with many possible permutations of assembley to suit a very wide range of 
applications in audio and radio, test equipment, etc. 

The Alp~ switch range is one the most widely used and highly regarded in the electronics industry, and here we offer either 
ready assembled , or DIY sets of parts based on the widely used SUB system, which is interchangeable with Lipa/ lsostat , 
Schadow, AB, Petrik and others . (In terms of configuration dimensions) Materials used are silver plated, giving a life of some 

25,000 to 40,000 operations. 

Ratings: 
Maximum voltage 
Maximum current 
Test voltage 
Insulation resistance 
Types of action 

125v RMS AC 45V DC 
125v AC/125mA 45V DC/300mA 
1000v R MS for 60 seconds 
100MD at 500V DC 
Push/ Push (Push for on - push again to reset) 
Interlock (Selection releases other buttons in the interlock section) 
Momentary (Push on - release off) 
All poles are changeover types 2pole to 8pole available in a single 
switch module 

Dimensions - illustrated on a 15mm centre line pitch standard. Pitches available 10mm - 15mm- 20mm as standard 
(dimensions other than centre line pitch similar to all basic pitch units) 

11l.1 

3.3 Travel 

15 ~r 

'0.5 lO.S 

~Mal slu1er prolectloo 
5-+-1, 5r- See Terminal Detail 

\ P C Board MtR SurlKe 
JO ! 

--i ·---

6 .0 

See Tible 2 

Ordering system : Please tick or indicate with a number as appropriate 

Pos ition function 
Momentary 

Push/ push 

Interlock 

Number of poles 

2 3 4 5 6 7 8 

Mounting hole type 

Button pitch For screw hole diameter 
10mm M2 2.4mm 
15mm M2 / M3 st 2.4mm threaded 
20mm M2 .6 2 .8mm 

Number of posi tions available per bracket 2 to 10 
Number of poles per position 0 ,2 ,4 ,6, or 8 
Contacts Non -shorting types 

Interlocking: 

Switches that are required to be inter locking in action 
must be placed together. Two groups of switches 
with independent interlocking action cannot overlap. 

A bracket mounting mains switch approved to BS415 
is available in this system. Buttons used in the SUB 
system are interchangeable with those used in other 
switch systems having the standard 3 .3mm square end 
to the slider molding. 

9 10 Pitch 

Self assembley? 

Quantity required 

Please indicate the switches required to interlock by bracketing the appropriate modules 

~ Switch modules Brackets/Latch bars - any centre pitch dimensions 
Poles 1-5 6-24 qty Number of modules 1-5 No . of modules 1-5 
2 22p 18p 1 8p /3p 5 28p/5p 
4 26p 21p 
6 37p 34p 

2 18p/4p 6 30p/6p 
3 23p/4p 7 32p/7p 

8 51p 46p 4 26p/5p 8 35p/8p 
9 37p/8p 

Misc. 10 40p/8p 
Latch bar spring 1 p 
Momentary stopper 2p 
Push-push latch 15p 
Push-push plate t5p 
Mainswitch 62p 
Zero module (latch release functions) 12p 
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Interlock switches/ KS series low cost push button 

2 pol e module 

Latch bar 
return spring 

\ 
f';l module 
~ ret ention ~ 

tabs 

Bracket unit ~ 

Latch bar retu rn 

latch bar In cutaway 
at lower f ront of swi tch 
modul e 

~uSh latch plate 

~ 
~~h-PUSh latch (bar) 

module spring location tab 
latch bar return spring location cutout 

push-push latch plate 
located 

push-push latch bar in 
position on top of module slider 

latch bar (interlock system) 

S ring retainer clip 

Assembly details 

The basic switch modules will be supplied 
with spring, and spring retainer clip ready fitted. 

Assembley of switch units : 

Remember to fit the modules into the 
correct side of the bracket, with the latch 
bar return spring location cutouts facing 
the button side 

2 When locating the module in the bracket, pull 
the spring slightly forward, so that it fits over the 
spring location tab , and the lower face of the 
slider should then fit close against the upper 
surface of this tab. 

3 . When fitting adjacent latching switches, first 
fit the unit on the left of the switches to be 
coupled together , and remember to slot in the 
latch bar itself before folding down the module 
retention tabs . It cannot be fitted after the switch 
module has been secured. 

4 . The extreme left latching switch module is 
also fitted in conjunction with the latch bar 
return spring. The lower front tab of this return 
spring is allowed to protrude through the 
location cutout. 

If you have not already seen an assembled unit 
based on the ALPS SUB series, we recommend 
that you do so before attempting a self assembley 
switch kit . Self assembley is quite straigthforward, 
and a little practise will rapidly perfect your 
technique . Nevertheless, reference to a working 
example is an invaluable aid . 

The Spri ng is not ill ustrated in any of these drawings- though obviously it must be fitted between the module body and the spring retainer tab, 

End view Knobs 

Module retention tabs shown folded down 
It is anticipated that a broader selection will be made 

available shortly , the current range includes : y "C 
--?--.~ 

-~ I [L 
End view of latch bar 
~n in cutaway at module front 

All chrome capping : 13mm long x 10mm dia 

Price 12p ea 10/80p 

15mm long x 11 mm dia 

Price 14p 10/88p 

Black barrel /chrome cap : 15mm long x 10mm dia 

Price 13p 10/85p 

Remember that knobs from other switch standards 

may fit 

Bracket vieVl.edfrom left hand end 

TOKO KS series momentary action push button + rectangular knob. 

Actual size with knob 

Front view 
with knob ro 
(The knob is detachable) 

Current rating :' 
10mAat6v 
Insulation : 
100Mn at 100V DC 
Life : 
More than 20,000 
operations 

Switches are one of TOKO's lesser known activities - and to start to introduce them to the UK, we 
offer the KS series light touch/ positive action keyboard switch . These are high quality microswitch 
units, ideal for applications such as clock module programming, synthesizer setting etc. 
The KS series is ideally suited to PCB mounting for matrixed arrays etc . 

All TOKO switches are manufactured to the same exacting standards that have kept TOKO 
wound components foremost throughout the world 

Dimensions in mm (Shown less knob, twice full size) 

B 
Prices: 

1-9 22p 
10-99 18p 
100-99914.8p 



Electromagnetic Interference Filters (EMI Filters) 
With the sensitive wideband nature of most modern semiconductor products, susceptibiliy to mains and supply borne interference is a considerable 
nuisance - these EMI filters are designed to allow equipment to operate compatibly on a common power supply source, by limiting the amplitude 
of interfering voltages on AC power lines, and prevent them from propagating into, or out of, filtered equipment. 

EMI filters work by creating a mismatch condition between the source and 
load impedances at high frequencies. This is caused by series inductance and 
shunt capacitive elemen ts in various common filter configurations. 
Since the filter usually works with unknown terminating impedances, it is 
not possible to use the insertion loss data obtained with standard 50 ohm 
terminations - but as a general rule, power line impedance is low, whilst 
the equ ipment may be either low of h igh ; 
Switching regulators (a prime source of EMI) are to be regarded as low 
impedance loads, whereas linear power regulators may be high . To achieve 
maximum mismatch , the filter must present a high series impedance or 
inductance to the power source, and a low shunt impedance or high 
capacitance to a high impedance load. If the equipment impedance is low, 
t he f ilter must also present a high series inductance between source and 
load. 
Common mode interference is the most frequently encountered type of 
EMI, since these signals are readily propagated in power systems and equipment 
which are generally less prone to interference from differential mode sources 
such as SCRs and switching PSUs. (Differential mode interference is rapidly 
attenuated in most wiring systems , but is propagated in free space causing 
RFI at high frequencies) 

Stanford Applied Engineering Filters 
The filters o ffered by Ambit are manufactured by SAE, and meet various 
BS and world safety approval standards. 

General Application Filters 
SAE 's general appl ication filters are available in two basic circuit configurations, 
to provide an economical solution to the majority of interference problems. 
Circuit A : 
General application filters offering lowest cost and smallest size, for effective 
control of all common mode (line to ground) interference. The full 
ra nge is very comprehensive - but please refer to current OSTS price list for 
detai ls of current stock types. Many applications will tend to overlap, and 
in low volume, the price diffe rential does not warrant stocking low current 
types where a higher rated device costs almost the same. 

Electrical Schematics 

Voltage Rating • 115-250 VAC 
Line frequency • DC-400 Hz 
Leakage current • Line to ground 

@ 115 V, 60 Hz - 0.5 mA max. 
@ 250 V, 50 Hz-1.0 mA max. 

lin~ I ~ ~--<:1"--<~oad 
I 'm"' T o 

Test voltage. 2250 VDC Circuit A 
Current overload test • 6 X rated for 8 sec. 
Insulation resistance· 6000 Megohms @ 100 VDC 

Part No. 

1 AMP GA 1A-1 
GA 2A-1 
GA3A- 1 

2 AMP GA 1A-2 
GA 2A-2 

GA 3A-2 

3 AMP GA 1A-3 
GA 2A-3 
GA 3A-3 

5AMP 

10 AMP 

GA 1A-5 

GA 2A-5 
GA 3A-5 

GA 1A-10 
GA 2A-10 

GA 3A-10 
GA 4A-10 

20 AMP GA 1 A-20 
GA 4A-20 

30 AMP GA 5A-30 

PART NO BREAKDOWN 

GA A -1 

General AP_p_lic_a_t_io_n_--=r ____ ..... T T TL 
__ _ 

case size -
circuit 

current 

rating 

o 
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.130± .005 Dia. 
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Style A ---l 
Connector and medical filte rs 

These filters are built into standard types of mains connectors, 
including the universal I EC type . Medical connectors have a 
reduced HF attenuation, since the requirements made in the 
standards for leakage current are exceptionally severe, thereby 
restricting the types and size of components used . 

Voltage rating • 115 to 250 VAC All units 
Line frequency • DC to 400 Hz All units 
Test voltage • Line to ground 2250 VDC 

Line to line 1450 VDC 
Leakage current • Line to ground 

@ 115 VAC, 60 Hz (Schematic 1) - 0.5 mA 
@ 115 VAC, 60 Hz (Schematic 2)-0.25 mA 
@ 115 VAC, 60 Hz (Schematic 3)-2.0 \lA 
@ 250 VAC, 50 Hz (Schematics 1 and 2)-1 .25 mA 
@ 250 VAC, 50 Hz (Schematic 3)-5.0 \lA 

1 AMP 

Part No 

CA·1 
CB-1 

CD-1 
CE-1 

3 AMP CA-3 

CB·3 
CD-3 

CE-3 

6 AMP CA-6 
CB-6 
CD-6 

CE-6 
----
10 AMP CD-lO 

CE-10 

C110 

15 AMP C115 

J..I 
V 

~ 1,;0 

...1 
..... 

r..,.. 

O- .... I>---~'m"':t 0 

Line C T Load 

I ~ P o o 

Schematic 2 

PART NO BREAKDOWN 

C A - 3 

connector ~ T ~ current I rating 

case size 

0 1/ 
V L ... i; "" .. • ,le 1 & 2 

V '/ 
~ 
~ 

!7 .... I It. - ~ ~. . ~ I · -~ 
1 

.15.2 .3.4 .5 .6 .8 1.0 1.5 2 3 4 5 6 8 10 15 20 30 40 60 80 100 0 .15 .2 .3 .4 .5 .6 8 1.0 1.5 2 3 4 5 6 8 10 15 

Frequency. MHz The list here contains data relating to mainly stock types -
a separate catalogue of all SAE EMI filters is available for 
35p. Stock types GA 1 A5, CA-1 and CA·6 see OSTS PL 
for full details of types currently available from stock. 

20 30 40 60 80 lOO 

Frequency. MHz 

Insertion Loss in 50 OHM System 



Low power 1 W audio - with very low standby current for 3 to 16v TBA820M 
T he TBA820M is derived from the standard T BA820 family, although the actual 
chip size is shrunk whilst retaini ng the same basic circuit . T he power rating is 
correspondingly lower, but in all respects, the TBA820 M resembles the larger 
versions of the family . 
The standby power consumption is exceptionally low - and coupled with the very 
wide rang~ of working voltages, the T BA820 M is ideally suited to applications in 
hand held and protable equ ip ment. In most hand held equipment, it is more 
economical to operate the IC w ith as Iow a supply voltage as necessary for the 
desired level of audio, since as seen on the graph of supply versus drain, a good 
working voltage for best efficiency is about 4v (but don't simply loose the 
excess vol tage in a zener circuit !) 
The supply voltage can be fed f rom the set's squelch circuit, thereby performing 
a dual role of switch and regu lator. 
These features make the TBA820 M ideal for : 

• Portable radios 
• Metal locators 
• Line powered intercoms 
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SAS6610 - SAS 6710 Multi-channel touch selector system, with automatic switch on priority 

AEG 's versatile touch selection system 
Most of you will have seen the SAS660 system, and to most 
in tents and purposes, these devices are fully compatible in all types 
of appl icat ion . However, the 6610 and 6710 incorporate addit ional 
features includ ing : 
• H igh sensitivity • High noise immunity 
• Low Vsat and temp drift of the switch ing transistors 
• Selected programme maintained in standby mode 
• Sensor inputs w i th protection diodes for mains /stati c 
The SAS6610 is the basic device, which resets to the first chosen 
pos i tion on switch on. To extend the system in bloc ks of four, 
th e SAS6710 is simply cascaded as shown in th e diagram. The 
SAS6610 w il l maintain sw itchon priority. 
The system may also be used as a ring counter, whereby any 
number of 6610/6710s may be operated from a simple impulse 
source - such a single push to make switch, remote control 
output etc. A parallel output remote control devi ce may also 
be readi ly connected to the sensor input via I imiting resistors . 

A very comprehensive application note of 8 pages is available 
in accordance with our usual datacopying service_ 
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General application with serial pulse drive 

In this applicat ion , the chann el switch ing 
is provided from either the touch plate 
contacts - or a seri al input from some form 
of pulse drive. Th e input ' S' is from a 
voltage, integrated from the drive pulse 
train to prevent false tr iggering. 
Th is circu it is ful ly detailed in the app­
lication note for t he SAS660 /670, wh ich 
is fully applicable to the 6610 and 6710 
Note the indic.ato r drives P1 to P4 -
these sou rces are sui table for driving 
range indicator L EDs/lamps - but this 
feature also enables the circuit to provide 
sw i tching of various other forms, such as 
the Mullard TDA1028/ 1029 DC input 
selector system. A lte rnatively , the drive 
may be used to provide band (range) 
switching in MW/ LW/ FM tuners, where 
individu al presets are requ ired to op­
erate in conjunction w ith spec ific bands . 
Provided U7 is maintai ned, the I C will 
retain the last signal selected in i ts 
'standby ' mode. A quiescent current of 
5mA is the only current drawn du ri ng 
standby. 

Cascaded operation of the SAS6610/ 6710 

In th is appl icat ion, a further 4 stst ions 
have been added, with a priority retu rn 
on sw itchon to position 1. 
Additional stages may be cascaded on the 
end in a similar manner. 
In this instance, the range indicators 
are omitted, but may be included as 
above, if required . 

/ 



An on-going, meaningful scenario situation of new devices at this point in time Mise. Stop ~ress 

TOKO coil additions 

Style Type no Colour Q Int CpF Turns : 1-2 2-3 1-3 4-6 other Base type (see part one of cat) & notes 

10KC MKXCSK3464BM black 100 27 8 2 3 - 27MHz HiQ RF coil for RC etc 
10E YWOS6A356EK blue 70-:- 156uH nom 2 64 66 7 6 - low self capacity MW osc coil 
iOEZ RW06A775EK green 80+ 630uH nom 9 114 123 13 6 - LW and RDF band oscillator coi l 
10EZ 154FN8A6438EK violet 100+ 45uH 10 30 40 8 6 - SWl RF / ANT, HiZ, HiQ 
10EZ 154FN8A6439EK yel low 110-t. 5 .5uH 4 10 14 6 6 - SW2 RF / ANT, Hiz, HiQ 
10K KXNK3767EK black 80+ 1.2uH 2 6 8 5 6 - SW3 RF / ANT , H iZ, HiQ 
10EZ 154AN7 A6440E K white 90+ 38uH 10 31 41 9 6 - SWl OSC HiZ 
10EZ 154AN7A6441 EK green 70+ 5uH 4 11 15 7 6 - SW2 OSC HiZ 
10K KXNK3766EK blue 80+ 1. luH 2 6 8 5 6 - SW3 OSC HiZ 

208 BLR3152N a 19/38kHz mono mpx pilot tone filter (smaller sized version of 190BLR3152N) 
208BLR3155N a 26/38k Hz mono fi l ter for pilot cancel stereo decoder applications 

5S coils: Certain stock types are now availabl e, being based on scaled down values from 10mm types : 1-2 2-3 1-3 4 -6 Q 
5SNR-0188N from RWR331208 for MW antenna/ rf and osc applications . 13 127 140 52 57+ 
5SN R-0187N from Y MRS80046 N for MW/ LW osc applications 2 93 95 14 75+ 
5SN R-0332N from YWOS6A356EK for MW/LW osc applications 2 92 94 10 70+ 
5SPN-0186N from 94AES-30466N for 10.7/9MH z I F filter matching etc 7 3 10 2 67+ 
5SPC-01 85A from KALS4520A for 10.7 /9MHz IF and filter match ing 7 8 15 1 78+ 
5SPC-0210Z from KACSK586H M for 10.7MHz quadrature detection 15 95+ 
5SLC-0184AC from Y HCS11100AC2 for 455-470kHz I F and detector appli cations 137 43 180 27 77+ 
5S L C-0333 R from YRCS 12374AC2 for 455-470kHz IF applications 142 43 185 7 80+ 
5SLC-0190N from Y LE4A888EK for 455-470 I F and detector appl ications 58 58 116 16 85+ 
5S LC-0331 R from Y HCS1A590R for 455-470kHz I F/detector and filter matching 104 76 180 20 80+ 

Monolithic ceramic capacitors 
These small, low inductance 50v capacitors are well suited to RF decoupling applications - where the inductance of other types of capacitor 
construction can cause problems. Depend ing on popularity, we propose to stock a full range in time - but for the time being, only miniature 
100n and 10n w ill be stocked . 
Good decoupling of high gain ICs such as the MC3357 and SL6640 can perm it a much more flexible layout design, and one or two projects that are 
proposed around these types of ICs w ill be req uiring the use of monolithic types . IEirie redcap types, ITT, AEG etc .) 
The cost of t hese capacitors is considerably more t han cheap ceramic types, but the stabi lity and loss factors are far better, making them the most 
widely used type of capacitor in many communications and si m ilar professional applications . 

New linear phase ceramic filters from Murata 

A rece nt addit ion to the range of ceramic filters from Murata is the SFE10.7ML, wh ich resembles existing types of 10.7MHz filter, except for its very 
characteristic blue co louring. Inpu t /output impedances are the standard 330 ohm, but the most important feature is t he phase linearity, w hich is 
with in 0.25uS group de lay over a 140kHz bandwidth, the centre of which is colour coded in the usual way . 

Part number 3dB bandwidth 20d B bandw idth Insertion loss Spurious responses (9-12MHz) Group delay 0 .25uS BW 
SFE10.7ML 280k Hz ± 50kHz 650kHz max 9dB max better t han -25dB fcentre ± 70kHz min 

These f il ters may be used to good effect in any existing design (which is correctly terminated w ith 330 ohms resistive) - but since the nature of 
li near phase fi l ters is generally broader, w i th slightly lower spurious rejection than the regular types, certain factors must be taken into account to 
sui t a gi ven set of listening conditions. 
A new hyperfi series IF is currentl y unde r development, using 2x SFE10.7ML f i lters, together w ith a diode switched narrow fi lter to cope w ith all 
types of band 2 conditions, details of which w ill be ready by about September 1979. Meantime, the filters are available from standard stocks. 
Ceramic discriminator for 10.7MHz 
Fo r small size, and freedom from adjustment, we now offer the CDA10.7MA ceramic discrim inator device. The test circuit and details below apply to 
the most wide ly used fam il y of devices - and is appl icable to the CA3189E and KB4402 /4420 and the new Hitachi 12411 . 

[CA3089E] Type IC Test Circuit 
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Some brief work has been carried to determine the use of this type of detector f or NBFM at 10.7MH z, and whil st this work is still at an early stage, 
it seems that the CDA10.7MA wil l provide a useabl e output with 5kHz deviation (approx . 150mV of AF) when increasing the resistance between pins 
9 and 10 to approx . 5k6 , and using a 4-65pF trimmer across the 4 .7uH choke to trim for best results . We would be interested to report on the exp­
eriences of any others w i th this appl ication . 

" Doing up the FRG7" 

A fuller feature has been held over from this issue, on the subject of upgrading the popular FRG7 receiver . The modifications include a two stage, or 
three stage diode sw itched I F filter, for AM, FM and SSB applications, an NBFM adapter based on the MC3357 - and the reason for the delay, our new 
D FM 1 digital frequency display with the OKI MSM5524 chip, to provide clock and digital readout accuracy . The DFMl is delayed due to shortage 
of OKI parts at the end of 1978 (for a strike in Japan of all thi ngs) but at the time of w riting, parts are in stock, and w ork is once again going ahead, 
and should appear in our next issue. So rry for tJ-e omission here. 
Photocopies of an article draft for conversion using the MFL and MFH41T filters is avai lable for 40p - this being rather more comprehensive than 
the feature in August 78 Radcom for MFL filter conversion of the FRG7. 

Metal fil m resistors 

With m odern ICs doing away wi th so many ' discrete .components, it seems only fair to make the last few remaining discretes as professional as 
possible . With this in mind , Ambit is stocking 2% metal film resistors from March 79 - to be sold by the ten only - see future PL for details. 



for the latest constructional projects and news 

PLACE A REGULAR ORDER WITH YOUR NEWSAGENT 

It 's very unlikely that you won't have heard of 

But from the same production team, now there is also Hobby Electronics - written specifically 
for the beginner to the vast and many faceted world of electronic science, 
The style is concise and informative, without being confusing or condescending. 
I n fact , it's the ideal preparation for potential ETI readers of all ages. 



me are her 

The page of part one includes a IMp of ...... to find us, and when you round the 
corner. of Gresham Road (heading up from the direction of the station), this is the sight 
to w out for. 

FINAL 
ME 

Yes, as a result of extensive tests and a vast research programme spanning 5 continents, we confirm 
that purchasin your electronic components elsewhere may seriously damage the prospects of your 
circuit functi ning correctly. 
See what these satisfied customers have 10 say .. ....................... .... . 
..... As far as I am concerned, the results have been extraordinary. For nearly two years now I have been - with highly 
qualified technic advice - taking various ICs, transistors and components in Ifn attempt to cure my near desperation. 
The effect, if an was unnoticeable. In some desperation, I ordered from your catalogue and the results were immediate 
to my great astonishment and pleasure. Rev. PS. Neasden 

.. .. .1 have been readIng Tecknowledgey part 1, and have noticed a decided benefit and improvement. I have just celebrat d 
my 70th birthday, and regret I did not know of its discovery 20 years ago. Cmdr. JS (retd) 

..... It's like a new wor ld to me now, as I have been unable to get my circuits going for nearly twenty years - and had 
almost given up hope. I will surely recommend it to anyone in the same position. The Hon. J Crabbs esq . Wapping. 


