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g. AFPENDICES

3.1 Analysis of biscsins woints,D-C stcbilisstion of

low level discriminotoer using tunnel dicds

nenostoble circuit.  (Sce Fip. 4.2)

H.1.1 Pigsings point of tunnel dicdo,

Maxinun availoble voltage oeross the tunnel
dicde 1N 3712 isgnilgoicted from a voltage divider
K 4 »~nd E 5

v = _1 X 12,000 = 67 av.
180
This bicsing point con be adjusted by varying = 190

oho potentics meter connceted across the R 5 resistor.

9.1.2 Apnlysis of the sténdy siotc ol Behmitt trigrcer.

let IE = ST Ha ?E = 2.05 wvalts,
HE = 0,05 = 10 ohno,
-3
5 X 10

Noglecting V.o {s04) of 2 then thc cellector

H

csistance is piven by

Bop U %% 2 mde ey KL
For “»1 ornd ¢ 2 transistor 2 N 3640, Si PNP

type arc choseon., The valuoecof F? =F those

itronsistor are cgunl to 30 thon

T . = 5_ = 017 nma
B(sat)} 55 .
To be surc that ™2 will saturate leot vBE be 0.3 V. EBo
Lind the voluce of Ris®, and Rﬂl° Tha biasing circuit
iz redrown in Fig. 9.1.1 and it is reasonable to.let R, ecusl o
2.7 K then )



Ry * Ry = 12.2.0.85 = 1l.15 = 24.7 K=

0.31+0.17 0. 48
Choose R = 22 K -na R = .2 K
1 cl
For ™ 1 to be cut off leb Vy, = 0.6 volt.

{base to ground voltase)

let Il in Fig. 4.2 be 1 n=z.

then Ry = 12 - 0.6 = 11.4 K -,
1% 1077
RL = G'.,IS .__13 = 5':'0 ik
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9.2 Annlysis of bicsing peint, D - C stabilization of

Low Level discriminctor uging tunnel diodo
bisteble eircuit. (See Fig, 5.2)

9.2.1 3Stabiligzaticn of power supply by uming ferer' diode

Pogitive polority power supply = 12 wolts.
Stabilized veltape reguired = % wvolta at 15 mz.
R, = 12-9 = 3000 = 200

15 ma 15

Using 1800,V = 10 volts (due to discrepancy in

zoenor diode)

Bepative polority power supply = 12 wvalts.
stabilized weoltope reguiroed = 2 woltz ot 30 wna.
R, = 12-9 = 100
20

9.2.2 Blasing peoint of funnel diode.

Tunnel dicde TD is biasced by = constant current
gource (Tronsistor (% 7), the bias current can be

adjusted by a 1,000 oho helicoidcl potenticmeter.

let Il = 0.5 nn IE = 0,2 no
Voltoe coross R5 should be 1 wolt.
k = 1 = 2 K
5 — 1L
0.5

Yoltoge across R4 should be 4 volts and (X6

should slightly conduct.

R4 = 4 = 20K
0.2

Both transistors are tumperature coppeonsated

through tronsistors A8 ond i 9 connected in diocde operation.



F-2.3

Anzlysis of the stoeody stnte of differsnce

e r—r—

ammlifier,

Foriﬁxl to he cut off rnd ix 2 Yo conduct and with

ASELEAE
Vgp = & ¥
RE = 10 -
10
wa cbhtoin IE = 10
1.2
Ip, = B3
40

FA A0 : 1
From dote sheet ﬁBE

To assure good stobili

kN = 20 I
Ra = .2 = 3
il
ond RG = 9 - 0.2
D.2 + 4

For the scecond diffarence saplilficr which COmpPOSCea (v 3 ond

of

and with £ = 30

latk ?G = % woclis
Ip = 1.3
2.2
IEd =
0
Haow IG2 = IE - IEE
also I4 = IQE" 134
then with RGE = &80
v =9+

= 8.8 S

nd RD = 2.

= & mo

It

0.2 nn

Ba3F - 0,2
anl = D.E

680 X 7.9 =

= 10 mv, IE = 10 ma
1 K uzing 1.2 K
= B.3 n=

= G‘}E m

= 0.2V

iy wve assgume

Bz = 20 X 0.2 =4 n=

0 o

1 X

2 K

= 3.1 oo

= T.9 nn
3.6 volts,

Rkl

.H- = 40 W

oy

(N

4



and Rpy, = - 4,2 = 4.8 = BOOD %
& &

the wvalue wsed for HEE is adjusted to be 8200 . Owing to dicde
DL which is reverse binscd no surrent [lows throush bShe epitter
rusistance and the 1.0 K resister ccross bose and cmitter of

transistor = 5.

9.% Analysis of biasing point, D -~ € stablizntion of

low lewvel discriminator usins both tunnel diocdo

monostzble and bistoble circunits  (Sev Fig, H.2)

9:.3.1 SBtobilization of pewer gsupply throurh tho use of
zener diede 1M 4742 &

Positive polarity voltogoe supply

It

15 wvolts
stabilizoed voltoge

It

R, = 15 - 10 - 100
50 X 1077

Hegotive polority voldnee sunply 1% wvolts

gtobilized voltopoe

Hl T—p— = 50 using 56 4t

50 X 1077

G,3.2 Biasing point of tunnel dicde

Turnel dicde TD A i# blosed to work os nonogtoble

A I .. .
circuit at Vl = 50 m¥. by o divider HTD and RL

Ry is cdjustoble. The maxirum value of RL

iz choesen to bo 2.5 K
Rop = Qﬂgﬁmﬂ_g:ﬁ_ﬁ_igi = 10 Ju
id

Tunnel dicde TD 2 iz biocsed to work os lListable

cirenit at ?2 = 40 mh then DI is on the verpge of

condueticon.

12 volts at 50 mb

4e

10 wolits ot 50 mr-.



1ot W W Il = 1 mh

6 2
RE§ = % = & K using 6.8 K
&

=
LA
I

12 = = 0.9
B0
Chaoso R3 = 2,7 K rnd ".TB?} = = 5,1 ¥
I = 5.4 = 2 mh
5 EuT
with 8 = 20
R, = 122 9.4 = 6.6 = 3.0 K
2 - 0,5'5'*'_ 1:95
20

9:%.3 analysis of stendy state of diffoerence omplifier

For (2 1 to be cut off and {3 2 %o cznduct and with f = 30

Wi S5 BULI

Vey = 0 . Ip = 10 mi
REJ. = 1K
From drta sheet vBE = 0,2 wolts
Chovaa Ry, = 24 K
I = 10 = 415 oA Ip = 10 = 0.33 ok
2.4 30
RCE = ;E - G‘.E - llu f]- = 2-62 K
4.15+0.5% 4.5 -
let 1 = 20 mA ond vC = =5 volts
Rg = 5x10 = 750 -t
20
Chooso RC = 680 . [or thoe second difference
aoplifier (4 3 and (x4 ond with [ = 20
I = 10 ~ 0.33% = 9,67 mi

c2
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I, = 9.67 - 10 = 9.17 ,mA
20
VB4 = 12 = 9.17 X 683 = 5.8 wvalts,.
VEE = 5.8 + 0.6 = B.d4 wolibs.
REE = "1_2___" Gpg = 5.6 = P2BAH
20 + 1.0 21

F.4 Analysizs of Tinging point, D - ¢ stablization of

the low lovel pulse height discriminator {(See Pip.7.2)

Initini)y TD X and TD 2 nare short circuitad
causing (21 ~nd (34 to be cut off., In quicscent
atate F 1, =22, FA35, 34, (35 and (37 are cut olf.

let IEl = 2 mh (when 3 1 conducts)
By - £ = 3K =R,
2
lat lg, = 6 ma (when €2 2 conducts)
R = 6 = 1K
5 3

G 1, (52,(i4 are chosan to be 2 N 396 4'high gain tronsistors:to
enaure ast switching actian,

HL is chosen to be 1.9 K to moke voltare across ) 7 about
1l wvolts.

The cutput pulse width iz rbout }!;ﬁsec.

To ensure the ~nticoincideoemt ncticn thoe monostable

sircuit 4 5 and {4 § should have thu cutput pulsce width greater

than 3 “sce.
-,

let T = the switching time of the moncssdalble circuit
= 84 AMzeac,
-
0.7 RBC = 0 «fgec.
lat IGG = 2 ma
R = & = 3K
gz >
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choosc G = 470 pF
R, - 82X 10° _ 24.5 K
0.7 X 470 X 10718
Osing H = 2,7 K, the voltaoge at the collestor of QL6

ce
in conducting state is obout 0.2 volis. {35 D is hiascd to be cut

of 0 by the voltage divider 2.2 K ond 1.2 X

When (5 5% conducts the collector current shouwld be

ppproximately 1 mh.

R = & & i.
£l 7
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