ZN4142
ZN415E

FERRANTI ZN416E

semiconductors|e

AM Radio Receivers

FEATURES [ e | — 1

Fl A I

Single cell operation (1,71 to 1.6 volt operating range|

Low currant consumption

150kHz to 3MHz frequency range
[i.e. full coverage of medium and long wavebands)

Easy to assemble, no allgnment necessary

Simple and effective AGC action

Will drive crystal earphone direct (ZN2142)
Will drive headphones direct (ZN415E and ZN41BE) ' FLASTIC {TO-521
Excellent audic guality L L PN
Typical power gain of 7248 (ZN414F)

2 & & 5 & & @

Minimum of external components reguired

ZN4&T5E
LMA1BE

GEMNERAL DESCRIPTION

The ZM414Z is a 10 transistor tuned radio fraguency (TRF) cirouit B-Lead O.I.L.
packaged in a 3-pin TO-92 plastic package for simplicity and space T
BCONOMY.

The circult provides a complete B.F. amplifier, detector and AGC clrcuit which requires only six
external components to give a high guality A.M. tuner, Effective AGC action is available and is
simply adjusted by selecting ane external resistor value, Excellent audio qualiiy can be achieved,
and current consumption s extremely low. No setting-up ar alignment is required and the circuit
iz complately stable in use

The ZN415E retains all the features of the ZN4142 but also incorporates a buffer stage giving
sufficient output to drive headphones directly from tha 8 pin DIL.

Similarly the ZMN41E6E is a buffered cutput version of the ZN4142 glving typically 120m (r.m.s.|
output into & 640 load. The same package and pinning is used far the ZNET16E as the ZN415E




ZN414Z/415E/416E

DEVICE SPECIFICATIONS T,.,=25°C. Vee=1.4V. Parameers apply 1o all types unless

iierwese stated.

i Parameter M. Typ Max. Units
Supply voltage, Vee 1.1 1.3 1.6 volts
Supply current, g EMa142Z 0.3 0.5
with 6410 ZMNA1SE 2.3 3 m#a
headphones ZNA16E | a4 5
ot frequency range | 015 3.0 MHz
Ipul resistance 4.0 ML
Threshold sensitivity (Dependant an O of coill 50 pl
Selectivity 4.0 kHz
Tatal harmaric distortion - 3.0 %
AGC range 20 dB
Power gan {ZN4142) 72 dB
Vaoltage gain of output stage ZM415E : G 48

ZN416E 18
Qutput voltage into 641 load ZMNat14aZ &0
befare clipping ZMNa&15E 120 myvpp
ZMN41BE 340
Upper cut-off fraguency af autput stag&,} 50 kHz
MNa capacitar, [ZN415E and ZN416E]
With 0.01uF between pin ¥ and OV {ZM475E} ] {  kHz
With 0.01uF between pin 7 and OV (ZN416E| 10 | kHz
Lower cut-off frequency of output stage
{ ©.1uF between pins 2 and 3 for ZN415E E0 Haz
| 0.47uF perween pins 2 and 3 for ZN41 F.‘:LEj>
ZN414Z 40
Ouescent oulput voltage ZMN415E EO mh
i ZNA416E 200
i Jperating temgerature range 0 70 ]
T wimum storage 1emperature - 65 125 . o
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ZN414Z/415E/416E

ZIN414Z CHARACTERISTICS - All measurements performed with 30% modulation, Fy, = 400Hz

Gain and AGC characrerisiins
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FMATAZ CHARACTERISTICS = [Cantinwed!
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ZN414Z/415E/416E

LAYOUT REQUIREMENTS

A5 with any high gain R.F. device. certain basic layout rules must be adbered to if stable and reliable
apeération is 1o be abtained. These are listed below:
1. The output decoupling capacitor should be soldered as near as possible 1o the autput and aarth
leads of the ZN&414Z. Furthermore, its value together with the AGC resistor (R, -} should be
calculaned at =4kHz, i.e.;
C (farads) = 1
IT 1 Hnﬁc i 4 : IDE
All leads shaould be kept as short as possible, espacially those in close proximity to the ZN414Z.
The tuning assembly should be some distance from the battery, loudspeaker and their associated
leads
4. The 'earthy’ side of the tuning capacitar should be connected to the junction of the 100kD
resistor and the 0.01uF capacitor,

-

OPERATING NOTES

ja) Selectivity

To obtain good selectivity, essential with any T.R.F. device, the ZN414Z must be fed from an
efficiant. high 'Q" coil and capacitor tuning network. With suitable components the selectivity is
camparable to superhet designs, except that a very strong signal in proximity to the receiver may
swamp the device unless the ferrite rod aerial is rotated to “null-out™ the strong signal.

Two other factars affect the apparent selectivity of the devica. Firstly, the gain of the ZN414Z
is voltage sensitive fshown on page 5) so that, in strong signal areas, less supply voltage will be
needed to obtain correct AGC action. Incorrect adjustment of the AGC causes a strong station
0 occupy @ much wider bandwidth than necessary and in extreme cases can cause the RF stages
to saturate before the AGC can limit RF gain. This gives the effect of swamping together with
reduced AF output. All the above factors have to be considered if optimum performance is 1o be
Jbtained.

|} Ferrite aerial size

Becauvse of the gam wariation available by altering supply voltage, the size of the ferrite rod 15 relatively
unimpartant, Howewver, the ratic of aerial rod length to diameter shouwld ideally be large 10 give
1he receiver better directional properties. Successful receivers have been constructed with ferrite
rod aenials of 4em (1.57) and up te 20em (B7 ).

ZNGT 42/ 1 5E/L 1 BE Page &



ZN414Z/415E/416E

DRIVE CIRCUITS

Three types of drive circuit are shown, each has been used successfully. The choice is largely
Bn gconomic ong, but circuit 3 is recommended wherever possible, having several advantages
owver the other circuits, Values for 9V supplies are shown, simple calculations will give values for

ather supplies

1. Rasistive Divider

I

Current consumption = 2mA

W eson [JFacc

T ING1EE sulpul

Jate

=

Mote: Replacing the G800 resistor with a 5000 resistor and a 25001 preset, sensitivity may be
adjusted and will enable optimum reception to be realised under most conditions,

INLT14Z/415E/4T6E Page 7



ZN414Z/415E/416E

2. Diode Drive
g
[] & Tan
D, =Da=Any general purpose silicon dode
Rg = Optional sensitivity control, a
recommended value being 2501
Oy
¢ =i oy Currant consumption=1.5mA
b Rasc
Rp 2500
L To 24T output
834
3. Transistar Drive
5y
[] 1i0kn
&Y zraaoo
sy Current consumption is virtually that which
2 is taken by the ZN414Z (0.3mA)
IF
5ka
prised Rans

To THEWET oulpual

e

Ziid 14Z2:415E/416E Page 8



ZN414Z/415E/416E

RECOMMENDED CIRCUITS

{a} Earphone radio

The ZN414Z will drive a sensitive earpiece directly. In this case, an earpiece of equivalent impedance
to Rape i5 substituted for Rage in the basic tuner circuit. Unlartunately, the cost of a sensitive
carpece 1¢ high, and unless an ultra-miniature radio is wanted, it is considerably cheaper to use
a low cost crystal earpiece and add a single gain stage. One further advantage of this technigue
i5 that provision lar a volume control can be made. A suitable circuit is shown below,

I s
B0
P 10k piap <]':-"'F'!-""
e s T euipul Ecrpece
i 4
— . I
B 00k s
ITH 300
E|'1I|.F
=0O0WF  Cy=180pF ‘F WF 70a
a1y

Ly =80 turns of 0.3mm dia. enamelled copper wire on a Bem or 7.5¢m long ferrite rod. Do not
expect ta adhere rigidly to the coil-capacitor details given. Any value of L, and C, which will give
a high ‘Q" at the desired frequency may be used.

Valume Contral: a 25001 potentiometer in serias with a 1001 fixed resistor substituted for the 2700
ermitter resistar provides an effective volume cantral,

ibl Domestic portable receiver
The circuit shown is capable of excellent quality, and its cost ralative to conventional designs is
much [ower

=1 = QH

- L) caproe 551 om o TSem Tedride rod
Ja¥h

The complete cirguit diagram of the Triffid receiver

ENST14Z/415E/d16E Page 3



ZN414Z/415E/416E

L

55 turns F"“"’ i Iﬁﬂhm TooyrF

e

I y [ — W
."I o oyer
uwe | P8 By e, 1500F
Stk i:u-l ————

Ip IHS1AE

; wpul
"t give @ BEler Treguency response L am

|

Coil winding details and waveband salection

lel Use in model control receiver
The circwuit below shows a ZN4147 used as an |LF, amplifier for 3 27MHz superhet receiver.

— =]
T ] H-Htl'itﬂl-ﬁ-l' :
Myl LF 117 ki
e A g e [Jo o
1 —__1—+
e |
L i
IE. W
uuuuuuuu J
e =
OUF ‘Fn T :
& L ov
== G&pF Tan I;‘J‘rmnnq

o] —=OF
Eisa26 T MHz oryaial i

(BT AR

FPerfarmance Details:

Sensitvity = 2.5p for 8 5Y p.tp. output measured al f: =27 21TMHz,
100% modulated with 100H2 square wave

Selecuvity: +5kHz for < 100mY p.t.p. output.

input Signal Range: 2.5V to 25mV (i.e. 80dBI

Supply Current: =4 Sm#a.,

ZN4142'415E/416E Page 10



ZN414Z/415E/416E

jd) Broadcast band superhat using ZN&4142

The ZN4142Z coupled with the modern ceramic resonators offers a very good LF, amplifier a1 modest
rnst, whilst maintaiming simplicity and minimal alignment requirements. A typical circuit is shown
I v :

2, Ty
-Lﬁ!u.FI ¥ ‘g"'l

.

L E gl

= GdB Bandwidth = GkHz

= 30dB Bandwidth = BkHz

AGC Range=40d4B

(For 10dB change in A.F. output).

FURTHER APPLICATIONS

The ZN4142 is an extremely versatile device and, in a data sheet, it is not possible to show all
its varied applications. A comprehensive applications note on thé device is available which gves
full details of various radio receivers, |.F. amplifiers and freguency standards together with
comprehensive technical information.

ZNET142/415E/416E Page 17



ZN414Z/415E/416E

PACKAGE OUTLINE IZN414Z) PACKAGE QUTLINE [ZN415E & ZN416E)
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ADDENDUM:

Please note that the previous 12 pages have been prepared from a data booklet published by Ferranti
Electronics Ltd., the original designer and manufacturer of the ZN414Z/ZN415E/ZN416E ‘one chip radio’
devices.

It is our understanding that the MK484 device is a later ‘improved’ device which is functionally almost
identical to the ZN414Z. However we have not been able to source any authentic technical data which
specifically describes the MK484; the manufacturer’s own data appears to be no longer available. Because
of this we have reproduced the ZN414Z data in the best form possible, to provide customers with
information which should in most cases apply to the MK484 as well.

Please note, however, that there is one very important difference between the MK484 and the ZN414Z:

although they are/were in a TO-92 plastic package, the pin connections of the MK484 are REVERSED. So
make sure that you connect the MK484 according to this pinout, NOT that shown on the previous page:

MK484 PINOUTS:

TRANSISTOR SUBSTITUTION

Here are also suggested transistor types you could substitute for the obsolete types shown in the ZN414
applications data:

ZTX300 ... BCW10, BC337 or BC338

ZTX500 ... BCW11, BC327 or BC328

ZTX109 .o BC109, BC549 etc

LTX312 i BSV25, BSW38, BSX20, 2N707A etc
ZTX302 ..o BCW14, BC337 or BC338
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