i {

' fi
#1 27.125 MHz o i #1
H Ao H (FSK)
o #1 {1 #
H A ! { K )
#1
#1 #
I (LS1) #1
#1
A ?
1. o {0 27.125 MHz
1 #! o { (FM)
2 H { )
455 kHz MC 3361
3. o { 10 10 #1
A (unipolar) 0.5 -10 #
600 cpra. (count per minute)
4. T i #1 #1 10
#1
5. #! #1
RS-232C
6. {{ #1 1
(FSK)
7 #1
#1
8 g #1
gy {# TURBO PASCAL C



RS-232C

2
) e ‘ hardware
1 1ol
! ! ) ! !
‘ CP/AT-32 I 1 microprocessor ‘ 80C154
.2 ! |
! ! | 1
IBM pc
(Software)
.1 3 ! 1«
| ' '
2 C
N
| |
! !
Citizen band fi 27.125 MHz
tad !
(harmonic frequency)
! 2

3.2
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Nuclear =pulse height

measuring ADC

system

Transmitter
27.125 MHz

I

parallel 10 bits :
|
I
:
> |
Microcontroller = FSK — | — frequency
CP/AT-32 modulator | [moculator
|
serial '
fi 3.1 filn 1 fl
monitor
receiver Microcomputer
IF 455 kHz IBM PC

= FSK

filter

I
I
I
}
detectorf—|+{ noise
I
]
I
}
|
1

fi 3.2 1 1!

demodulator
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?

3.1 I
10 # ADC successive approximation
? #] I Lo
RS-232C #] Lo #] FSK
#] #] ?
? 11 ?
{ 3.2 ? Lo #] 2 1) ? L #]
IF 455 kHz ! #] o #] ?
ol #] Lo Lo
#] #] ? oA #] # # 1{
# RS-232C # #1#] ?
? ?
2. L o#
21 Lﬂiadaaﬁwu
X-TAL RF
control led = power
0scC. amplifier
input 1
from —— signal — FM
FSK amplifier modulation
modulator
3.3
g ?
CB 1 27.125 MHz
] 3.3 3.4 2 Q7 ]
X-TAL? 27.125/3 = 9.0416 MHz R®L RJY
?(varactor) VC1 ? (direct
modulation) FM Q5 Q6 | |
FSK 1o #] C3H g



VC1 1 dild .] 1 (swing)

) ?! ;! 9.0416 MHz -f f, = 9.0416,
f?= 18.0832 fl= 27.125 MHz.' , Qs 1 Lq (o7 J ?-
1 d 3 (coup ling) d 27.125 MHz L, -
(# . #0 cto )
Q Ry~ | { )

-f PAl ) ) SWT -f




I avi
FROM SWL
—
33 x
=
"y :
208
—— " VAN PN AL s s
" l- tay ' 10, -I. Ly ant,
(R0 o, I oone Iny.' "y I .ot L
" 2e00m1s L 1 1 L 2 SF
M "y LN ny N ) ["“"“ { “a, " - A Ly Ly ty
—" 1% A " T
.-:' W : ) -y ")(\‘l.l';\! U v =
6 J- l \'} s 5 e Y o,
(X7 ? s :’u J. 6 ‘;: i s % Coa 1502950 &
+—1} ) 0 0041yF o YT ap T 351 i e
from ESK ¢ " o \l\, - . Ty weme t——11  fe= o 0y
"
750018 G L I ‘ﬁ' —l
1500, 4 - - — =1 se Cse
0 0utIpr L -
A AL .;3‘.. §* ¢ ¢ ‘v "E ,3L£ i ] P T sl T
5 ™ Ry ":;‘ N i- w":,s = ""’, :,, e '[ gT 0
W “;I noa T 0x (1] . I
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>

3.4 27.125 MHz
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2 " FSK modulator
?1 , ?
Monolithic Function generator | XR-2206
3.5 1 11 221 -
' '| 2 21
1 ' 1 ?1 {2 FSK
3 kHz
2 0 1 ?! [ 1 n
2.4 kHz
2?1 &l ?1 2?1 [ R7, Ra, Rg
?! 3.5 FSK output
]
r_“j;_i,i'im "t
- XR~-2206 ﬂﬁ

16
J I —
| l1s
MULTIPLIER
AND S S
‘ SINE VY j
—— SHAPER 13 200

n
20 3
N
h
input "
FSK input ? *
D, 1 D,
il
SOK
VR1 [
VC.

SOK

FROM RE

SERIAL
20%

modulator

?1!

2N4148

02
(

100K 2"“"{ "9 0.1
10K

-
FSK
'? 21 2.4 kHz
3 kHz 2! VR2 '? ?1

? FSK output ? -



pulse height ADC

start
input —s linear peak = Successive
gate detector ADC
[
data
gate = pulse input L—
=1 strecher read
data
3. pulse height ADC
o { fi #1 #1
fil 4 ?1 £ (linear gate) ! (pulse strecher)
fi # 3 (peak detecter) ADC successive approxima-
tion ' 1 3. 3.7 1 fis
1C, buffer amplifier n
Q, g #1 #) Cc5, C6, -JC2, Q3 D, 1 -
( pulse strecher LSBT # fi L Q3
C51 C6 11 fis ?1 fi  #!
# Q4 (1c 3 ICB) fi #1 |
'3 fi #1
ADC574 (ICJ 0 { successive approximation I iufi
1 input ADC 1C 5. buffer
1C, 25 : #! #! DO-Du -
output # 10 #! 10 MSB b it
?) #! RS-232C {
H { c, cb
discharge # Q? Q,
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pB9

10Vin

12 -
3I3uF
K gN4126
2 N
=
SpF
11 D1 No14 X 2.2K
2 " 2N4 126
3 o IN914
R11 R12
SK 2K
il a-
R7 RS R = = s
240hm vee
240K 10K | 240K
RS =
1
x1 2N2369
3.3K
-2 +12
3 : ‘f
= “
A [esv rRee|ls
100K &
o 12 2 l127e sts| 2e
6 ke A o811 | 27
cs D bB10
> no (:
100 = 2
Ref IN 7
Ref OUT 4
220
x 13
T
o2 g
x1 NPN =~ ¢s ce
3.3 1000 pF :EOOO el 100

25
oes

oVin
12
[fi 3.7

24
oB?7
ip off
Ana

DBé

3

22
“
D0BS

21
oB4

20
oB3

12
oB2

18.
pei
¥l
pulse height ADC

pBO
2

&



3. [ |
(1! ! ,
! pulse height ADC a
1y RS-232C
©U 44 3-processor chip
N
(IR 1 pulse strecher
ADC574 1) 25 3S U]
L RAM 1 10

Linear gate

pulse strecher

peak detecter

(start conversion)

conversion time

data reading

data DO D},

2 set of

Serial data

80C154

4

end of s e n d in g
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RS-232C

8 2 ) )

3 2 fi 3.1 |
Hey | 2 , ' ADC Hey

B 1200 bps

fi 3.1 3
PORT1 DATA BIT No. PORT 2 USE
PAO 0 PAO NC
PAl 1 PAL NC
PA2 2 PA2 R/C
PA3 3 PA3 NC
PA4 4 PA4 NC
PA5 5 PAS X1-X3
PAG PA-6 NC
PA7 7 PAT'- SWT
PBO 8
PB1 9
PB2 10
PB3 1
PC2 PD
PC3 STATUS
DO- Dn ] 1 ADC
PD !
Status '3 3 ADC
R/C ADC
X,-X3 "1 3

SWT n n



4 'J 1 al
4.1 ? 1
RF amp = IF amp
MIXER
l
0SC.
; fi 3.9 202
'7Y ?
3.9 3
? oL 27.125 MHz
MC3361BP (1C,) (mixer)
? ? (quardrature)
(local oscillator)
2 1C, 01? i)
16 1C, 2
27.125 - 26.670 = 455 kHz IF
CFU,
5 1C,
cC8CD ? L6 ca
| [ 9

.10

detector
?
Q2
26.670
L,,c? ( !
[
e

[

guardrature
guardrature
1C,

?

N

IF



i Pl p

o — 0, =~
u.uomnl_ a/ 1001
- J 15010
—
L (g
e
-
T v 4
Gy =
T et n,
Oy "

el

W

T

i fi 3.10 4 ) 14

—=

-
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4.2 1
? ] ? fi
il ? 1 11
! 1o At ? 7 A
? &! Il (band pass filter)
2.4 KkHz 3 kHz 1] 3.11 .3 -
IC,,c,, 2 R,
dual feedback band pass
filter f. = 2.7 kHz, fH= 3kHz fl= 2.4 KkHz 0!
4.3 [
| -
! ? XR-2211(1C2) FSK demodulator
3.11 2 ! 1 !
2 oy PLL (1c)-
[ TTL J M ICA ? L] ?
ICj ! RS-232C ?
] b
0 2
P ft 2 2 1l
1. L]
?
1] A ft ? 1ol
? ! ?
? ! ! 2.3



ANTENNA

It NPUT

NTZT <IN M<HMNOMID

OUTPUY

100 uM

100PF

U | nan

+12v

12V

100K

IN4 148
-12

fl 3.11

1000hm

—oVe
V]j

0.1uF 0.022uF
-L 100PF L 0. 1uF X
| it R
10K K
= g, 0-0047uF
N 0.022uF 2 L
470k 2 0.01uF
1o T
1 1l
t 1 | o
= $ o0k
+10V O—AAA
DATA OUTPUT
510K
RAA
c
TO SERIES PORT 0.0022==

jifi




( start )

triger for peak
height X ,X,

no

WAIT

hold peak height

out reject peak

convert peak

height

no

ready

read data

mark bt

WAIT

save to RAM

.12 'f

fi




port f

Sk ok ko ko k Kk ok K k k Kk k Kk k K k K k Kk k k

INITIAL SERIAL PORT

INIT: MOV SCON,#50H
MOV TMOD,#20H
MOV TH1,#0E8H
SETB TR1
CLR ET1

CLR ES

| kok ok ok ok ok oy ok koK Kk ok ok koK ok k ok Ky k%

fi ,
1230 bps initialize serial

initialize serial port

;set baud rate for 1200 bps

initialize serial port 1 2

P f

| 3.13

32



‘ start)

r

initialize

serial port

read data
from RAM

{

send header code

send 8 lower bits

send 8 higher bits

send tailer code

b

<stop cycle>

.13 U«



fi

f
Una 3Ny

.14

R LORER

Wi 3.14

fanoQiained |

fiedinninod
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fi

agmn

3.15

fi 3.16

NUCLEAR SIGNAL TRANSMITTER

~

I fiapoifl

[\MkS154'
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NUCLEAR SIGNAL  RECEIVER
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