()
(Interaction)
(Activity)
2.1
(Detector)
(Pre-Amplifier) (Amplifier)
(Pulse Height Analyzer)
(Read out) (Display)
2.1.1 (Photodiode Scintillation Detector : CsI(TI))
(Silicon Photodiode) (PIN Photodiode)
(Scintillated  Light)
(Activate) (Asorbe)
(Wavelength  Emission)
() 21

(Pre-Amplifier)
(Charge Sensitive)



(Spectrometry Amplifier)

(Photo Multiplier Tube)

(Noise)

(Thermo Electric Cool)
( Thermal Noise)

ha
&
Jug
£} T QE
5
g. 406
g {os b
& £
Jo2
a 00
700
WavefcAgdi faro)
21 CsI(TI)4)

(Single Chanal Analyzer SCA)

(Output)
(Discriminator)

»



it JyifjjIPu
( ™y 7!
' (Logic Pules)

(Threshold Level) 2.2

(Leading Edge)
(Function) (Amplitude) (Rise Time)

(Time Walk)

“ Integral Discriminator”

Discriminator Level

/\

Discriminator Output

N\

A

—p---

2.2

SCA 2

(Lower) ( pper)

(Threshold) 2

Discriminator :LLD ) (Upper Level Discriminator

(Low Level

: ULD)



(Falling Edge)

- (LLD) 2.3
B
SCA (ULD)
B C
SCA SCA 4
(Integral Mode) SCA
(ULD)
SCA
SCAA ' 5
(Normal Mode) SCA
LLD ULD
LLD ULD
(Window Mode) LLD
ULD
ULD LLD
(Window) Ae
AE
SCA
LLD
LLD
AE LLD

Ae (LLD+Ae)



(Sweep Mode) LLD SCA
(Sweep) SCA Qut
Ae

Upper-Level Discriminator C

Lower-Level Duscnmmator

SCA Output
2.3 SCA(D
SCA 2
SCA (Non-Timing SCA) SCA
SCA
(AE)
SCA
LLD 2.4
SCA
SCA
SCA (Timing SCA)
SCA
(Peak) 1 (Zero Crossover)

(Constant Faction) 24 125 2.6



Qutpul from B

QJ[pUt from
2.4 SCA Non -Timing0’
SCA (Timing SCA) SCA

ULD A
|
I
|
8

Qutput from A

Output from B

2.5 SCA Peak Sensing0’



uLD

LLD /\

Output from A

Output from

2.6 SCA  Zero-CrossoverIl

20% of Amphtude A Decay

\

|

[

\  20% of Amplitude B Decay

R

3

—

Output from A

Output from B

2.7 SCA Constant Fraction'l
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2.3 SCA
SCA SCA 28 .
Ae
Ae
LLD , LLD Ae
(Step) (Count
Rate) LLD
E)
(AN(Ej) /dE,)
dN(ED/dEI = (Y)
dNi /dEj (X (5)]
(Energy Distribution Curve)
2.9 (Pattern)
SCA
SCA
(eV) 28 . SCA
Sweep Mode
X | venugs Conpariti f=——wl it Output
— LLD,LLD+AE [ ™| Coincidence Cou{er
L%i Timer

28 .



et | Veliage© t >  Anti Output
1 oltage Comparator -
LLD, LLD+AE ' Coincidence
T Ext: LLD
trigger
Sweep Generator
&
2.8 SCA Sweep Mode
!
6 % :
F. . _ - 1_—_4‘-.-—
P —-
S = vabasadss
0
Q a .1 12 16
Time (usec!
s _J 1
.___:‘.; _-r..... —
; £ °% ) '
g 2000 — Y
i § v
a 10 20
e«angy 1keV)
2.9
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2.4 8052
8052 MCS-51
8052 HMOS MCS-51
2.10
80628032 O\LY
§§IJE
5 36
6 35
|7 34 [
8 a3 AR
l l?o MCS-51 312|
2 ]
29 |
28
27
B
24|
23
2.10
MCS - 51 8052
21 4
24.1 8052
O U8
Q11 CLOCK
3) (1/0) 32
o 64K 64K
) TMER ~ COUNTER 16 3
(6) 6 5 VECTOR
2
U FULL DUPLEX

©) (AND,OR XOR)
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PIOPYT

2.11 MCS - 51 0524

24.2 8052
8052 64K
256 8052 8052
(SPECIAL FUNCTION REGISTOR : SFR) 2.12



MBM M_H_M_mmm o EWW mm memmmm .
e 2 @a8 mmmwmwmm B o8NS Ess mm
TP e e o Pr o == == =
Treas 0 pOESoEEe B = o
ALP 2 0 mmmwmmmm BER X MAs e &3
2 = s Hol B & B S 23 =
fre e @S OoRpERER © SB 8 2 7
B e B3 By | ' S = 8
Bot o mas S BT T S5 aais 5
ECE G55 & 65 283 35 obis &5 o5

)

2.12

SFR

8052

243

BYTE

FULL DUPLEX

BUFFER

BYTE
BYTE

BYTE

BYTE

SBUF



SBUF

(BAUD RATE)
0

(LSB) 1STOP BIT
SCON
21

LB ) g

SET 0 1

PSW B8
SCON

4
MOV SBUF.A

OVERFLOW RATE

TRANSMIT REGISTOR
RECEIVER REGISTOR

XD
1/12

START BIT (0) 1

STOP BIT RB8

BAUD RATE

START BIT (0),
1 STOP BIT 9

132 164

SBUF
RI=0  REN=1

START BIT REN=1

BAUD RATE
BAUD RATE

15

SBUF

RB8
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MODE 1,3 BAUD RATE = 2MDX
32 X 12 X [256 - (THL]

THL RELOAD 2.2
2.1 TIMER 1 X5
BAD RATE f080) MD TIVRL
QT MCCE RELOAD VALLE
MCEOMMX ‘I W X X X X
MILE2MAX 3K W I X X X
MIE]3 OK DMZ 1 0 2 FH
19K nevww 1 0 2 H
96K nevw 0 0 2 FH
4&K neww 0 0 2 FAH
24K nevw 0 0 2 FH
1K nevw 0 0 2 EH
1375 neww 0 0 2 ‘ITH
10 oVH 0 0 2 ™
il MY 0 0 1 M
TIMER 1
TIMER 1 TIMER 1
TIMER 1/ COUNTER TIMER 2 TIMER 2 AUTO-
RELOAD  ( TMOD = 00108)

MODE 1,3 BAUD RATE = 256 - 2 moo X 4
384 X Baud Rate



2.5 (Communication System)

2
24.1
(Base Band) (Modulate)
2.13
_____________ ':/
— - msy — Foune +
RN v 1o
L4/ DN = = : :
@— uunivoun et — THouR et Jouns 4'-—
L ARSI\ __.__J\
(a) 10)
D)~
|
ol WUnstowa | ] Sanarious — - Fouso —-:—!
___________} _________ i
AL ONGkoRN UnsvEREITy.- - - - _ - )|
| - misoun  jee—  Auoamian Founo <I—]
J
\%
()
2.13 £
213 (3) (Base Band)

(Modulate)



(Impedance Matching)
213 ()
(Modulation and Demodulation)

242
11 ‘0"
1
(Sampling)
(Binary Code)
@ @ auinsdn ) )
Q0 e
D:D (=6~
P r h

2.14

2.14

(Modulator - Demodulator :

MODEM)



2.15

243

«

ac

fc

00

« (Modulation/Demodulation)
(Modulation)
(Carrier) '
(Demodulation)

2 «

"(Sine - Wave Carrie)

(Amplitude Modulation :AM)

(Frequency Modulation : FM)

&: Acsin (27Cfd + O¢

| 1Fc 10C

19
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0 1000 0 110 0

M * o«
V N N
» RDIZ
0 1000 101100
W M W V A
2.15 2
2.15 1500 Hz

01 000 101100
(Amplitude Modulation/Demodulation)

AM
AM
2.16 4

00:01:11 :Ol:OO:‘lO:OI:OI :” :00
I | ! ¢e |

2.16 (AM) 4 ©



nom. e« )
1

(AM1L
2
1 (Synchronous Detection)
2, (Envelope Detection)
2 2.17
PR {H‘ [m [‘” {Il‘

I M LIJIDLIHILML

Uruuivit

o 10 10 1 0 10

217 (Envelope/6

2.17
? 1
Hlll “0"
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. (Frequency
Modulation/Demodulation)

FM
2.18

FynnRezuoanan (slno)

AR lWR wTontzun

Anarlvivir wlontzun
o
E—
—
em—— )
\
wo—
~— ]
—
—
————

Ll
il

Ve M S N
Rl Y o - ' g
(AMuRnaR) 5vmuﬂn’wwg ANUTIAAM | ATITRAR :u-nuﬁtiufv :
., H )

|
|

JUUUU

N -
ARV IRIN DY

h

NL5 I

LilAuoanian

PIMRIKA ATINRNAUMINE  aruddana  ArwBaRumME
2.18 ®

2.18

( )
» (Limitter)
( ) 2.19
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- = 111 1111111111111
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219 (FM)4
2.19
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26 (MODEM)

(Band Width)

300 - 3400Hz 3.1 kHz
2.2 CCITT 6
(1) () (F)

CCITT (N) - (H)

(normal) (Fall - back, pstn leased
2l 300 - N FSK F
V22 1200 600 N/S DPSK F _

300 - N/S DPSK F
V22 bis 2400 1200 N/S QAM F
V23 1200 600 N/S FSK H F
y 26 2400 - DPSK - F
y 26 bis 2400 1200 DPSK H F
V26 ter 2400 1200 N/S QAM F
y 27 4800 - DPSK -
y 21 bis 4800 2400 DPSK H F
y 27 ter 4800 2400 DPSK H -
V29 9600 7200/4800 QAM - F
V32 9600 4800/2400  NIS QAM F -
V33 14,400 12,000 QAM - F

V36 48 -712 K VSBAM - F
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CCITT Data Communication
Equipment (DCE)
EIA Data Cricuit Terminating
Equipment ( DCE)
(Leased circuit) (Dial-Up
Connection Via the PHTN) !
CCITT 2.2
CCITT V54 2.20
ADNRAADT /L Tuiau \] m
amdaﬁim\aj AFADAUTRAN
ABNNIADST A |
(b)
AFDAIARDR
f aeaa
paNRUADT Tuan A

Ve

2.20



A

3) (Self - test) ()

(c)
2.20
(@) 220()
(b) 220 (h)
() 2.20 (c)
V.24

(Local analog loopback)

(Remote digital loopback)

2.21

4 : UART

Tunan

moineAn



( } UART

IrfluAy

o

r;ﬂmﬁmi

. > o
’__—Q Y 4 \KUATURY

b

Mo 2 18y

I—a_ U 4 (A mufu

URTouR
2.22
e nTOIR YOI/
ITUn n St
- iy
Sutmafirs
ﬂ')\l':ll/
Sz s
.
noATWH H eIy
AMNDAALIRN
- iy

2.22

6



2.22

2.1

2.1.1

SPC

28

(Speech)

(Stored Program Control : SPC)
SPC

2.23
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2.23 SPCY)

SPC 2.24



Store

_ETH

l?)

IR

( RTIYEBUMTEN

OR

>)

2.24

2.24

fuLms | e
iealnaden Aivowa
whsaman

Program Store

SPC(p

SPC

30

Program
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