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## 4870570721 : MAJOR NUCLEAR TECHNOLOGY
KEYWORDS : PHOTOSTIMULATED LUMINESCENCE / IRRADIATED SPICES /
FAST PHOTON COUNTING / FAST DISCRIMINATOR / PULSE STIMULATED

OPAS ISSARACHALI : DEVELOPMENT OF IRRADIATED SPICES SCREENING
SYSTEM USING PHOTOSTIMULATED LUMINESCENCE TECHNIQUE.
ADVISOR : ASST. PROF, SUVIT PUNNACHAIYA, CO-ADVISOR : MR.
PRAVAIT KEAWCHOUNG, 121 pp.

This research aims to develop an irradiated spices screening system using
photostimulated luminescence technique, in order to screen irradiated spices during instant
food production quality conirol process. The developed system was based on a pulse
photostimulated luminescence (PPSL) method, which comprised of 4 subsystems: the
stimulation light source subsystem composing of light emitting diode with wavelength of 870
nm and 100 mW/cm® maximum illumination, the fast photon counting subsystem employing a
XP2206 photomultiplier tube for luminescence detection with fast discriminator, the signal
pulse controlling subsystem for photosimulating/luminescent signal counting and the

microcontroller-based counting data evaluation and screening detection display subsystem.

Test results showed that the system was stable under ambient temperature, that the
dark signal background was less than 350 cps at 1100 V bias and that the system was sensitive
to low-intensity luminescent from organic substances, For the screening test of irradiated and
non irradiated spices using standard imadiated spice, the suitable conditions were found at 30
kHz stimulation pulse rate, 60 mW/em' illumination and 60 seconds counting time. It was also
found that the 5. species of irradiated spices at dose level of 1, 3, 5, 7, and 10 kGy could be

screened by the developed system, significantly corresponding to those screened by the high-

performance reference system,
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GENERAL CODEX METHODS FOR THE DETECTION OF IRRADIATION FOODS
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food containing fat fat 1785:1996 spectrophotometric
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Detection of irradiated Food containing EN ESR spectroscopy Type II
food containing bones bones 1786:1996
Detection of irradiated Food containing EN ESR spectroscopy Type I
food containing cellulose 1787:2000
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Detection of irradiated Food containing EN Thermoluminescence Type II
food containing silicate silicate mineral 1788:2001
mineral
Detection of irradiated Food containing EN Photostimulated Type 11
food silicate mineral | 13751:2002 luminescence
Detection irradiated Food containing EN ESR spectroscopy Type I
food containing crystalline sugar | 13708:2001
crystalline sugar
Detection irradiated Herb, Species EN Direct Epifluorescent Filter | Type III
food and Raw minced | 13783:2001 | Technique /Aerobic Plate
meat NMKL 137 Count (DEFT/APC)
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Detection of irradiated * | Food containing EN DNA comet assay Type 111
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(1) Ionization; (2) Exciton formation; (3a, 3b) Defect ionization; (4a, 4b) Trap ionization;
(5) Internal intra-center transition.
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2.5.2.1. M3N5ZQUIVUARILBY (Continuous-wave [CW-PSL] Mode)
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2.5.2.2. MINSZAUUVDIBUAY (Linear Modulation [LM-PSL] Mode)
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2.5.2.3. MINTZAMIVUITUIINIZ (Pulsed [PPSL] Mode)
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2.5.4.1. Imaging photon detectors (IPDs)
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2.5.4.2. Charge coupled device (CCD)
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a) HEAD-ON TYPE b) SIDE-ON TYPE
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Ty (V) Ty 1N 1990n (V) a3 19e78 7l 1 MHz
0.1 1.18 11.80
0.2 2.34 11.70
0.3 3.44 11.47
0.4 4.49 11.23
0.5 5.5 11.00
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photomultiplier tubes

79

XP2206

product specification

A tube for hot environment, 10-stage, 51mm (2") tube

Applications :  For scintillation counting and industrial photormetry in high temperature
environment up to 130°C.
(Unless otherwise stated, all characteristics are given at 20°C)
Description : Window : Material - borosilicate glass
Phetocathode high temperature bi-alkali
Refr indexat420 nm: 1.48
Multiplier : Structure : linear focused
Nb of stages . 10
Mass : 110g
Photocathode characteristics
Spectral range : 270-650 nm
Maximum sensitivity at : 420 nm
Sensitivity @ : Luminous : typ.: 40 MA/IM
| Blue : min.: 5 typ.: 7 WA/IMF
Blue at 130°C - typ.: 55 HA/mMF
Radiant, at 400 nm : typ.: 50 mAM/
Characteristics with voltage divider A
Gain slope (vs supp. volt., log/log) : 7
For an anode blue sensitivity of : 15 AllmF
M Supply voltage : max.. 1600 typ.: 1300 v
min.: 1000
Gain : 2.1x10°
E Anode dark current @ ¢ max.: 10 typ.: 1 nA
Anode dark current at 130°C : typ.: 15 nA
Pulse height resolution *'Cs G : typ.: 85 %
Mean anode sensitivity deviation @ ;
long term (16 h) - 1 %
after change of count rate : 1 %
vs temperature between 0 and +40 °C at 420 nm : -02 %K
Gain halved for a magnetic field of :
perpendicular to axis "n" 02 mT
parallel to axis "n" 01 mT
Characteristics with voltage divider A @ :
For.a supply voltage of : 1300 v
Gain : 21x10°
Linearity (2%) of anode current up to : 100 mA
Anode pulse ® :
Rise time : 4 ns
Duration-at half height: 8 ns
Transit Time © 36 ns
Capacitance anode to all © 5 pF
PAGE 1/3 21/03/2005
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MANUIN .2

YoyaUHUNTBILEI BG-39

Visible Bandpass Filber Curves

Commercial Quality i ’
Bandpass Filters 4
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Longpass Glass Color Filters
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NMANUIN A.1

MSA-0986

Cascadable Silicon Bipolar MMIC Amplifier

Data Sheet

Description

T MSA-DD506 is a hagh pedformunce silicen bipolar
Monolithie Microwave Integrated Civcait (SIMIC )
Bonsed in a low cost, surface nount plastie package,
This MMIC is designed for very wide band wideh indhs
trial and commercial applications that require st gain
ardd low VEWIL

The MSA-series is fabficated wsing Avage's 10 GHz Fr,
25 Gtz fveax, silicon bipolar AMIC process which nses
nitride sell-aliggnment, jon implantation, and gald
metallization 1o achieve exeellent perfommanee,
umiformity anud reliability. The use of an cxtemal bias
resesdor o tenaprrature and cosrenistalnlity absoallvws
Inais Mesalnlaty.

86 Plastic Package

Features
+ Broadband. Minimum Ripple Cascadabla 5001 Gain Block

« 1.2 £ 0.54dB Typical Gain Flamness from 0.1 10 3.0 GHz
= BB Bandwidih, 09 10 5.5 GHe

= 05 dBm Typical Py 4 at 2.0 GHz

+ Surface Mount Plastic Package

¢ Tape-nnd-Reel Pockaging Option Available

= Lead-die Bption Available

Typical Biasing Conliguration

Hipine

O v, =mv

RFC {Optional)

Colock Colock

ouT
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MSA-0936 Absolute Maximum Ratings

[ =)

Thermal Resistanee
By - MO°CIW

Parameier Absalnte Maximmm'*
Thsvaes Current B mA
Power Lizsipation BO0 mW

TREF Input Power V13 dbm
Jumcticn Temperstiure 150°C
Starage Temperalure L 5 o+ 15000

Noves:
L Ptnumnr.dunmmqrmminw' i
2 Tuse= 5500 A
9, DersteatT. lmwmm% . ‘//
d ==
Electrical Specifica T
Symbol P o 1, = 35 mA, 4, = Units | Min. | Typ. | Max.
i Prwer 3 fw 2AGH af | ao | 72
Alip (inb { =0t fGH il =5
fyum 2dR 1121 F 4 '\ N GHa 6.5
) Ingauk WY [T I tie]
s Clutprial V5 T F= 10003 131
NF FAF b DN 3 = i) i
Py am ' 1 ol G iy Compre ’ diim 105
[P Thin 0 S a: Y il 240
L Group ey s N pooc o5
Va Dovics Vel B AT ” - ¥ [ T8 | 94
dVHT | Davice Vol —Eg myEC S L]
Nutes: \IApes
L The recommended ope oF | 26 A Typleal performanes 5= o fimetion of curmem
is on the follawing . .\

2. Referenced from 0,1 GHE gaan (4

Giakants v 2
N—— —

7" Reel

15" Rewed

S EERET 91
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MANUIN . 2

ANALOG
DEVICES

Rail-to-Rail, Very Fast, 2.5Vt0 5.5V,
Single-Supply TTL/CMOS Comparators

ADCMP600/ADCMP601/ADCMPG02

FEATURES

Fully specified rail to rail at Vec = 2.5V to 5.5V

Input common-mode voltage from —0.2VtoVec + 0.2V
Low glitch CMOS-/TTL-compatible output stage

3.5 ns propagation delay

10mWat3.3V

Shutdown pin

Single-pin control for programmable hysteresis and latch
Power supply rejection > 50 dB

Improved replacement for MAX999

—40°C to +125°C operation

APPLICATIONS

High speed instrumentation
Clock and data signal restoration
Logic level shifting or translation
Pulse spectroscopy

High speed line receivers
Threshold detection

Peak and zero-crossing detectors
High speed trigger circuitry
Pulse-width modulators
Current/voltage-controlled oscillators
Aut tic test equi t(ATE)

GENERAL DESCRIPTION

The ADCMP600, ADCMPS01, and ADCMP&02 are very fast
comparators fabricated on XFCB2, an Analog Devices, Inc.
proprietary process. These comparators are exceptionally
versatile and easy to use. Features include aninput range from
Vie — 0.5V to Ve + 0.2 V. low noise, TTL-/CMOS-compatible
output drivers, and latch inputs with adjustable hysteresis
andfor shutdown inputs.

The device ofters 5 ns propagation delay with 10 mV overdrive
on 3 mA typical supply curieni.

A flexible power supply scheme allows the devices to operate
with a single +2.5 V positive supply anda 0.5 Vio +28V
input signal range up to a +5.5 V positive supply with a 0.5 V
to +5.8 V input signal range. Split input/output supplies with no
sequencing restrictions on the ADCMP602 support a wide

Rew. 0

Information fumishad by Analog Devicas is ballovad to be accurmte and mliable. Howsver, o
oty of patents or other

g " h + vy 4

fcansa | otharwise

FUNCTIONAL BLOCK DIAGRAM

NONINVERTING
INPUT O

ADCMPE0O/
ADCMPE01/

. L _.P' DCMPE02

INPUT

s

LEMHYS Sgy
(EXCEPT ADCMPBOD)  (ADCMPE0Z ONLY)

Figure 1.

input signal range while still allowing independent output
swing control and power savings.

The TTL-/CMOS-compatible output stage is designed to drive
up to 5 pF with full timing specs and to degrade in a graceful
and linear fashion as additional capacitance is added. The
comparator input stage offers robust protection against large
input overdrive, and the outputs do not phase reverse when the
valid input signal mnge is exceeded. Latch and programmable
Liysteresis features are also provided with a unique single-pin
control option.

The ADCMP600 is available in 5-lead SC70 and SOT-23
packages, the ADCMP601 is available in a 6-lead SC70 package,
and the ADCMP&02 is available in an 8-lead MSOP package.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700
Fax: 781.461.3113

www.analog.com
22006 Analog Drevices, Inc. All rights reserved.




ADCMP600/ADCMP601/ADCMP602

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Ve = Veco = 2.5 V, Ta = 25°C, unless otherwise noted.
Table 1.
Param eter Symbel Conditions Min Typ Max Unit
O INPUT CHARACTERISTICS
Voltage Range Ve, W Vee=25V1o535V =05 Vee +0.2 v
Commen-Mode Range Vee=25Vto 55V =0.2 Vee+ 0.2 v
Differential Voltage Vee=25Vto 55V Vee+ 0.8 v
Offset Voltage Vo =50 +2 +5.0 mv
Bias Current lpy In =50 +2 +5.0 HA
Offset Current =20 +2.0 HA
Capacitance G, Cn 1 pF
Resistance, Differential Mode -01VitoVe 200 700 k()
Resistance, Common Mode -0.5VtoVu+05V 100 350 k
Active Gain By as dB
Commen-Mode Rejection Ratio CMRR Vea=2.5V, V. 2.5V, 50 dB
-0.2Vto+2.7V
=25V, Vco=5.5V 50 dB
Hysteresis (ADCMPE00) 2 my
Hysteresis (ADCMP&01/ADCMPE02) Riirs = oo 0.1 myV
LATCH ENABLE PIN CHARACTERISTICS
(ADCMPE01/ADCMPE02 Only)
Vik Hysteresis is shut off 20 Vee v
Wi Latch mede guarantesd =0.2 +0.4 +0.8 v
In Vin=Vcc =5 +6 HA
lo Vu=04V =01 +0.1 mA
HYSTERESIS MODE AND TIMING
(ADCMP6E01/ADCMPEO2 Only)
Hysteresis Mode Bias Voltage Current —1 pA 1.145 1.25 1.35 '
Resistor Value Hysteresis = 120 mV 65 80 120 ki)
Hysteresis Current Hysteresis = 120 m\ -18 =12 -7 HA
Latch Setup Time ts Voo =50 mv -2 ns
Latch Hold Time ty 26 ns
Latch-to-Qutput Delay (B, thla 27 ns
Latch Minimum Pulse Width i Pl ns
SHUTDOWN PIN CHARACTERISTICS
(ADCMPE02 Only)
Vik Comparator is operating 20 Veeo v
Vic Shutdown guaranteed -0.2 +0.4 +0.6 v
[ V= Wee -6 4] MHA
lee V=0V -100 A
Sleep Time tse leco < 500 pA 20 ns
Wake-Up Time t Voo = 100 mV, output valid 50 ns
DC OUTPUT CHARACTERISTICS Veco=25Vto 55V
Output Voltage High Level Vi lon=8 mA, Veco=2.5V Ve =04 v
Output Voltage Low Level Vo loo=8mAVeco =25V 04 v
Qutput Voltage High Level at —40°C Ve lon=6mA, Veco=2.5V Ve =04 v
Qutput Voltage Low Level at— 40°C Va loo=6mA,Veco =25V 0.4 v

Rev. 0 Page 3ol 16
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ADCMPE00/ADCMPEO01/ADCMPEO2

Conditions

z

Paramster
AL PERFORMANCE'
Feige Tirre Fall Tirne:

Fropagation Delay

Fal z:hm i

Cverdrive Dispersion
Common-Mode Dispersion

Minimum Pulss Width

POAVER SUPPLY
Input Supply Voltage Range
Cuiput Supply Voltage Range
Pastive Supply Differential

(ADCMPEDZ Onily)

Pasitive Supply Curront
[ADC MPEOOADCMPEDT
Inpun Sectien Supply Curmen
(ACCMPEO2 Cnly)
(ADCMPEDE Dnlyh
Powser Dissipateon

Power Supply Rejection Ratio
Shutdown Mode Lo
(ADCMPEQR Only)
Shundown Mode Lo
(ADMEEN? Oinly)

! i 1K) A i i 00 AR,

10 0 20%, Voo = 25V
105 e 9%, Vo= 55
Voo = B0 m Vo= 25V
Vo= 50 mV Vem= 55 Y
Vou= 10 MV Vow = 25V
Vio= 25V1a 55V
Vg = S0 mi

18mV < Wan « 125 mlf
DIV <V < Ve # IV

AOUUINBUINT
ammmmumawmaﬂ

o_gwﬂlﬂﬂt-il”ﬂ

B Y ¥s avtrt g
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ADCMPG00/ADCMPE01/ADCMPEO2

PIN CONFIGURATION

Fgpuare 1. ADCRAPEO0 Py Comiigos o e

AND FUNCTION DESCRIPTIONS

o (3] eavees
ADCHPEN Vom [1]1®
v [T] toevew [Tleaws vy [T]| ADCMPEIZ PR
M SrEe] TOP VEW
i i Wi DI it b Bewing |[2] Yom i
i v [E| (] i Sou [ LEMYS

Figure 4. ADCMPET Pin Confligunation Figuaree S ADCIAPEOT Pin Coniigoration

Taldle 5. AIDCMPAOG (SOFT-23-5 amd SCT0-E) Pin Fundbon Descriplisms

Pin No. Mnemonic Description

1 4] Mwmmﬂﬂ&hﬂhmfﬁnmlw voltage at the noninwerting input. Vs, is greater
than the analeg voltage at the inwrting input, V.

i L[] Hegative Supply 'm-lm

i Wi Menirverting kulng Input.

4 Wi Inverting Analog Input.

L1 Worif\fees _lnyﬂ!ad.‘l’mhpp&ﬂlpu!.ﬂh!mp}y.!hrdﬁt

Table 6. ADCMP&01 (SCT0-8) Pin Fonction Descriptions

1 [+] Romimreertimyg Cutput, © i< logee high @ the analog wltage at the noninverting input, Vs, is greater
than the anaslog voltage ot the inverting input, ¥ if the comparator s in compane mode.

2 Vis NegativeSupply Violt age,

3 W wiﬂq .llna]ng Inpl.rt_

4 Wi lﬂ\!ﬂhﬂ Analog Inpest.

g LE/MYE Late hiHysteresis Contiol Bias with resictor or current for hysteresis adjustment; drive low to latch.

& ViV

Input Section SupplyShepur Secrion Supply, Shared pin.

Table 7. ADCMP602 (MSOP-8)

Bln Function Descriptions

Pin M. Mnemonic hm—lprﬁﬁi =

1 Ve ‘ Input Section Supply. y

2 i Manfwerting Analog Input.

1 Wiy Inverning Analag Inpas.

4 Som Shitdenn thﬁnWWthdtm

5 LEMHYS uuhrwcmmlmlmwmwwm: foe bryseresis adjusiment: drive low 1o larch.

] Vs Magative Supply Valtage.

7 a] Heninvening Outpur. 015 atlogic Righ Fihe analog woltage at the noninverting inpur, Vo, Is greaster
Thar T analeg Volage St IMRting iUt Ve BThe comparator is in compans mode.

8 Vit Ounpin Secthan Supply.

Flise, 0P 7 15



ADCMP600/ADCMP601/ADCMP602

PROPAGATION DELAY (ns) PROPAGATION DELAY (ns)

PROPAGATION DELAY (ns)
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Figure 12. Prapagation Delay vs. Input Overdrive at Vee= 2.5V
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Figure 13, Propagation Delay vs, inpat Common-Mode Valtage
at Ve =2,
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Figure 15, 50 MHz Output Wavelform Ve =55V
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Figure 16, 50 MHz Quiput Waveforms @ 2.5V
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MANUIN 7.3

74F00

T
EAIRCHILD
Lo s ]

SEMICONDUCTOR ™

Quad 2-Input NAND Gate

General Description

This device contains four independent gates, each of which
performs the logic NAND function.

December 1994
Revised September 2000

Ordering Code:

Order Number | Package Number Package Description
T4FO0SC Wi4a 14-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narow
T4F00SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
T4FOOPC N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001. 0.300 Wide
Dovices aisa avadablo n Taps and Feal Specly oy appending the suffx latier "X to 1he ordenng code.
Logic Symbol Connection Diagram
IEEENEC 7
ali - e
o B —1 [
Ay — 4 | AN
b 3, 2
8 1 4 1z
" A : 0
Ay — L2 B, —2 o_
B — 8,2 s,
A i a
Ay p— 0, GND 0y
By —t
Unit Loading/Fan Out
u.L. Input lyfy
Pin Names Description
HIGH/LOW Output lgyflo.
Ay Bn Inpuls 1010 20 JA-0.6 mA
o, Cutpuls 50/33.3 ~1 mA20 mA
© 2000 Fairchild c D www. fairchildsemi com

ajes ANVN Induj-z penp 004v.L
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74F00

Absolute Maximum Ratingsnote 1) Recommended Operating
Storage Temperature ~B5°C to +150°C Conditions
Ambient Temperature under Bias 55°C to +125°C Free Air Ambient Temperature 0°C to +TOCC
Junction Temperature under Bias 55°C to +150°C Supply Voltage +4.5\ to <5 5\
W Pin Potential to Ground Pin 0.5V to +7.0V
Input Voltage (Note 2) 0.5V to +7.0V
Input Current {Mote 2} =30 mA to 5.0 mA
Voltage Applied to Output
in HIGH State (with V.. = 0V}
Standard Output LLEATE RV
3-STATE Output 0.5V to +#8.5V _ Nate 1: Absoiute mamum ratings are values beyond which te device
Current Am"gd to Outw‘ rﬂ};:‘lf 58?255?":;::\:-!‘“];‘::‘9:J| ife impared. Functional operation
in LOW State (Max) twice the rated I, (MA}  Nete 2: Either voltage kit or current Enit is sufficien 1o protedt inputs
ESD Last Passing Voltage (Min) 4000V
DC Electrical Characteristics
Symbal Parameter Min Typ. Max Units Voo Cenditions
Vi TRt HIGH voitags a0 v
WiL Input LOW Welage [E3 v
Ven InputClamp Ceede \iolinge =-1.2 v i
Van Qutput HIGH 10% Yoo 2.5 v Min  |lgn==1mA
Voltaga 5% Viee x7 lgpg=-1m#a,
VoL G LELT 10%Ne g 05 v Min [l =20 mA
Woltags
kn Input HIEH H i Max Vin=2.TV
Currant
o Tnput HIGH Cumerk 70 WA Max | V= 1.0V
Breakdonm Test
loEx Cutput HIGH 40 Iy Max | Vour = Vee
Leakage Curmant
Vig Inpul Leakags 445 A 00 lg=18ua
Tast Al o ns groundad
lag Qutput Lagkages - WA i Vigp = 150 my
Circul Cufrort All cibver gang grousded
L Tnput LOWY Current 06 ) Max | Vg = 0.5V
log Ouéput Short-Cingiif Curment, —60 —150 ma Man Veur =0V
loow Power Supply Cament 18 28 A M Vo =HIGH
lee Povier Supply Curmsnt 58 ™A Mar | Vo= LOW
AC Electrical Characteristics
Tp=+25°C Ta - 5B°Cto +1125°C| Ta=0°C bo +70°C
o — Vpp =50V Vep = +80V Vg =450V i
C| =60 pF Cp =60pF Cp =60 pF
Min Tyvp Max Min Max Min Max
Tpeet Propagation Dalay 24 £ T 50 Au 1o 14 ]
lemy A, B, loD, 15 32 43 15 85 15 53 L

www_fairchildsemi.com
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MANUIN 7. 4

I
EAIRCHILD
SEMICONDUCTDR fw

T4F74

General Description

Tha FT4 i & chast D-type Bip-Mog with Divwc] Chea ara Sul
inputs and ceenpicmentary (0, O} ewfpars. Infomreation ot
Wt ingrul 6 Wransdemid 10 the oulpits on the poeve sdg8
ol the clock puiss, Clock Miggening comrs ai a volage lovel
of B einnk o R (3 A5 SRSty Al to th Iraeaen
fmap of 1he i el Al Ul Clock i inpul
rveLnoin volinge been passed. the Cata bged is
Bk out B0 AN TABON Present Wil nol De Manaleded b

Ordering Code:

Dual D-Type Positive Edge-Triggered Flip-Flop

g Te

T Oulpuls wild he riced g edge of the Clock Pulie
input

LAV INpUL 10 S St 0 10 HIGH kevel

L nput 10 T sols O 1o LOW kvel

Claar and Sal ane indegandant of cock

Srrultaneous LEW on Gy and 5,
‘makes both & and G HIGH

el
Graor Humbar | PAcKAgs Humnar
TAFTASC WA

TAFTAS)

TWJAD || 14-Lead Smsll Ouiing Package (S0F), B TYPE 1l, 5 amm visde

Facknga Oassriptinn
Cucant , JECEC ME-120, 0.150 Narow

14-Lnlde_I.tD|.-.-hlﬂth'.l , SECEC MAR-00, 0 300 Vide

TRFTARG LI
hws i) e Tems re] ol Bty 1 e wieng TR b B g
Logic Symbols

Connection Diagram

EocsBad

doj4-dij4 pasabbul-abpg anysod addl-g |eng vidbL

© 2000 Fairchid Semcomluciot Copoation DECOGH06

et fa ikl e comm
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T4F74

Unit Loading/Fan Out

uL. Input I4fly
Pin Names Description
HIGHILOW |  Outputlgulloy
D4, Dy Data Inputs 1.011.0 20 pA-0.6 mA
CPy,CP, Clock Pulse Inpuls (Active Rising Edge) 10110 20 pA-0.6 mA
Co1. Coz Direct Clear Inputs (Active LOW) 1030 20 pA-1.8 mA
S0 5oz Direct Set Inputs (Active LOW) 1030 20 pA-1.8 mA
Q,,84,Q,,8; |Outputs 50/33.3 -1 mA/20 mA
Truth Table
Inputs Qutputs
So Co cp D Q Q
L H X 3 H L
H L * X L H
i L X x H H
H H -~ h H L
H H " 1 L H
H H s X Q, aQ,

H () = HIGH Vio'tage Leve!
L ) = LOW Veltage Level
X = Immaterial

@y = Previous © {T) before LOW-o-HIGH Clock Transifion
Lower 6856 letters indicate 1he State of the referenced inpul 6 cutput e setup time pricr 1o the LOVHe-HIGH clock transisen

Logic Diagram

o

v, 4

-4

—

>—

O

5

=
~0
Fiease note that this diagram is provided only for f lagie

be us8d 1o estimate propagaton delays.

wwwifairchildsemi.com
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Absolute Maximum Ratingsae 1)

Storage Temperature
Ambient Temperature under Bias
Junction Temperature under Bias
W Pin Potential to Ground Pin
Input Voltage (Note 2)
Input Current {Note 2)
Voltage Applied to Output
in HIGH State {with V.. = 0V}
Standard Output
3-STATE Output
Current Applied to Cutput
in LOW State (Max)

=65°C to +150°C
£5°C to +125°C
55°C to +150°C
0.5V to +7.00

0.5V to +7.0V

=30 mA to +5.0 ma

05V to Vg
~0.5V to 165V

twice the rated | (mA)

Recommended Operating

Conditions
Free Air Ambient Temperature 0°C to +70°C
Supply Voltage +4.5V to +5.8V

Mote 1: Absolule maormum ratings sre values beyond which the devies
may be damaged or have its useful Ife impared. Functiona operation
under these conditions s not imalied

Note 2z Either voltage Nmit or cument imit is sufficient to protect inputs

ESD Last Passing Voltage (Min) 4000V
DC Electrical Characteristics
Symbaol Farameter Min Typ Max Unite Ve Conditiens
Win Input HIGH Voltags 20 ' Recognized as a HIGH Signal
WiL Input LoV Violtags 08 v Recogrized as a LOW Signal
Ve Input Clamp Biode Vollage 12 v Min [iw==18ma
Vo Ctput HIGH 0% Veg, 75 " i |lon==TmA
Woltags I 27 lgy=—1ma
VoL Ttput LW 10% Ver 05 v Min |lgL =20 mA
WVoltage
[ rapul HIGH z
50 Max |V =27V
Current & "
o Input HIGH Currgnkt
7.0 A Max Vg =70V
Braaktown Tosh H U]
keEx Cultput HIGH L i
50 M Vout=Ver
Leakans Cament ¥ e Cudin
W) pul L eakiige
L} i 178 v 00 )
Test rs Grounded
my
ko s A 00
Al Other Pirs Grounded
e Ut LoV Garrent BT Voa = 05V (D, CF
ma, Max
18 V=05V
os Outpul Shot-Circuil Current =) 150 o W Vo =0V
e Power Supply Current 105 1650 mA, ax

www fairchildsemi.com

vidvL
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MARUIN 7.5

BURR - BROWN® @ BUF634

=

e

250mA HIGH-SPEED BUFFER

FEATURES APPLICATIONS

@ HIGH OUTPUT CURRENT: 250mA & VALVE DRIVER

& SLEW RATE: 2000Vius ® SOLENOID DRIVER

@ PIN-SELECTED BANDWIDTH: @ OP AMP CURRENT BOOSTER
30MHz to 180MHz ® LINE DRIVER

® LOW QUIESCENT CURRENT: © HEADPHONE DRIVER

1.5mA (30MHz BW)
& WIDE SUPPLY RANGE: £2.25 to H18V
® INTERNAL CURRENT LIMIT
® THERMAL SHUTDOWN PROTECTION

@ 3-PIN DIP, SO-8, 5-LEAD T0O-220, 5-LEAD
DDPAK SURFACE-MOUNT

DESCRIPTION

The BUF634 is a high speed unityv-gain open-loop The BUF634 is available in a variety of packages to

@ VIDEO DRIVER

® MOTOR DRIVER
® TEST EQUIPMENT
@ ATE PIN DRIVER

buffer recommended for a wide range of applications. suit mechanical and power dissipation requirements.
It can be used inside the feedback loop of op amps to Types include 8-pin DIP, S0-8 swiface-mount, 5-lead
increase output current, eliminate thermal feedback TO-220, and a 5-lead DDPAK surface-mount plastic
and improve capacitive load drive. power package.
For low power applications, the BUF634 operates
on 1.5mA quieseent current with 250mA  output, 5-Lead
2000V /us slew rate and 30MHz bandwidth. Band- TO:220 O
width can be adjusted from 30MHz to 180MHz by 5.Load DOPAK
connecting a resistor between V- and the BW Pin. 1 Surface Mount
Output eircuitry is fully protected by intemnal current |73=| | @ |
limit and themmal shut-down making it rugged and 1 fiss = '.
easy to use. . EIEICIE BB
83-Pin DIP Package
50-& Surface-Mount Package
- b 'l Y 'I T |'
BW | 1 8 [NC B | V= | Vs
|_ __“ Vin Vg
NG |_2_ ) 7 v+ 5
Vi |i & v, j | MNOTE: Tabs are connectad
|T 5= BW | V- | v+ 1o V- supply.
- 2 i Min® Vo

Intermational Alrport Industrial Park + Malling Address: PO Box 11400, Tucson, AZBST34 + Street Address: 6730 8, Tucson Biwd, Tucson, AZ 85706 + Tel: §20) T4E-1111 + Tuac 9100821111
Internet: hitp: s burr-brown.com/ « FAXLine: [ B00) E48-6133 [US/Canada Ondy) + Cable: BBRCORP » Telow: 0666491 + FAX: 520) BB9-1610 + immediate Product Infe: {B00) 5486132

1993 Burr-Brown Corporation FDS-1206C Printed in U5 A, Fune, 1996
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SPECIFICATIONS
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ELECTRICAL
Al T, = 287G, v = 210, univss sihenwise nebed.
BUFEIP W T, F
LOW BANESCENT CURRENT MODE WIDE BARDVADTH MODE
FARAMETER QOMDITHEN ('] ™ MAN [T ™ AN UNITS
[T
Cofal W oAnpe 30 Ll L] L] my
i P I Tamp H Al & VT
w3 Power Tupply V= 12.PW g 210V (8] ] L] & Ll
g Blas Currend Wy = O 1.5 12 ] 120 wh
Irpaal (v ppd B R, = 1000 L] ENE MLk ]
s VORRGE T ® 10KHE & ® A
GAIN R’ = 1KV, = 210V a8 L1T] - L] W
Ay = 0L, Wy 0 s LT " L] A
Ry = 670, W= 2100 LR k] L] L] Wi
CUTFUT
Cumend Dulipud, Canmlinueul - * ma
Wollage Culped, Pailiee Bom el AWy =21 W =LT L] L] L
e L= -13mhA -y #20 =1+ 8 - L] L)
[T 1, ™ SO0mA VEy = Wip=2d ® L] W
Paagathee ™ =10 V=) | - e b * ¥
Pt 1, = 150mA (W =L (4) =28 E = v
rpgEie 1o = =1 3m& (= #4 -1+ * * W
Ehan-Cieeull Curment =180 *hAd =400 L ] ma
OYHAMK RESPOHSE
B andvtain. 388 R, = i an 180 Wz
LR k] m 180 L g
e Rofe 20Wpep, B = 0202 000 L Wi
Swiling Time, 0.1% W S, A = 100 ) L m
1% 20V Step, R = 1002 1] * s
& Chi AESET v m 0T R oS 4 [ E] -
Diferential Fhase BOANEAL Vi OV, Ry = 080 | ] LA] =
FOWER SUPPLT
Tpecifed Dpersling Vollage an L] W
Cpwading Volegs Rangs 13,389 il w * ¥
Csderoent Cament. |, Iy 80 =18 23 =18 =20 mA
TENFERATURE RANOE
Speeificalion -0 4% * * i
Iy & ey 23 L L] "C
- S -9 - *® -
Thawi ol Fhusbdhireeny
Temperabue, T ] L] =
TrdeE S RESANANES, Hy, . 100 ] o
iy, U Package" 140 ® AN
B T Packags " L1 L] AN
LM T Faciags § ® AN
' F* Package (1] ® T
Wy F° Packag & L LA
W W
W M b
- - o °
B
|
r
= v
# SplcNEHSN I 18NS BT LEW CUSIZSR W88
MOTES: (1) Tete aiv parformbad on high speed sulomalic biel eoul . o imabaly 25°C jonclion lemperatun, The powsi dieaipation of B produc) will
CESSE SOME AT Ers 0 S wen warmed up. See ypca & curves for 121 Limiied ouipul mwing avalabie o ke suppiy

welBgh, me Dulpul velage Ipacloalisnn, (1) Typical whan all Basi ans 1iSkmd o & croul Basrd. Ses Baal for necommandation

Ty s et e okl v b Delwrd Lo b ieliabde, Peomwerr, BURR-BRLOWS Gidwmtd oo tapmnilBly b Becomiich of omilialong, BURR-BROVWH
AETUMES B TERRONSI by for the use of This infoomalion, and sl uss of Such inform allon shall be sntinely ol ihe wser's owe risk. Prices and specifications am subject
% shange wihou nelice. e palenl dghis o Bcenses i ey of B chouls described hessin are mpled or grandesd be any licd party. BURR-BROWH does netd
AUASATPS AF WASA! Afry EILIF BRIV proBue 182 LAE i I8 TUPRSR BEVERT BRART TyRIEML




PIN CONFIGURATION
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Top View -Fin Dip Package

S0-8 SUFTEES-MELINT Pkl ge

i 1]
HE | 2 T ]'IH-
Vo |3 af
w7 [
MG = Me Commseiian
ABSOLUTE MAXIMUM RATINGS
Inpat Wollige Rangs
Ceulped Shert-Cucull {lo greund
Cypmraling Temperaluee ..

Sxerage Tempersiur ..
Junetian Tasparui
Laied Tarspbrafons |5 okdering. 1

Tap View

S.Lidd

Toan D

@ |'|.-- W
Ve Wy cannecied ba V-,

PACKAGE/ORDERING INFORMATION

# ELECTROSTATIC
A DISCHARGE SENSITIVITY

Any integrated circuit can be damaged by ESD. Barr-Brown
recommiends that all integrated cirenits be handlad with

PACHAE

ORAWHG | TEMPERATURE
FREDUET PASKASE HUME R RAHOE
BUFEMP P Flastc DIF 06 0T 10 485°C
BUFEI4U S0-0 Swrlme-Mound LF =G I HEC
BUFEMT & Leal T 220 an AT 1B AREG
BUPELP S 4aad OO s BT 16 4RSS

HOTE: 1) For Akaled Afieing 801 Sondnion Esble, pliate béd &5 of dsl
shel, o Appendis © of Burr-Brows £ Dala Book

apprepmale precaubons. Falare foe observe proper lamsdling
and installation procedures can cause damage.

ESD domege con mnge from subtle performomee degroda-
taon b complete device Bilure. Frecswon integrated arcails
may b miore susceptible to damage becaiss very small
pammmetne shanges could couse the device not to meet
published specifications.

BUF&34
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TYPICAL PERFORMANCE CURVES (conT)

A1 T, ® S25°C Wy @ UINV, unlare ofharalns nabed

‘GAIM and PHASE v FRESLENCY
Vi POWER SUPPLY VL TAGE POWER SUPPLY FOESUCTION v8 FREGUENCY
0 (-]
R * T
| Tl | oy [he G
- - 1o = 10mi | 5 € g w 2
T e B[ I | [ We BV
Lemiy ~FONTTTIT Y - § “ s
A I " o ITH
] y I -|
[ A = 0 LSS | 1
h"l =ai | 1] ? >~\h 5\_‘&
_ == e - a0 iy -
e _oa RPN | g MR — T o Lerw o]
H Lowis | 1Y Vemkily — = ; a0 |
F B %, B i |
an 1 L, e a2 10— < 10
- I (Tt 5 ]
™ w0om 16 — " (L w00k ™
Fraquancy (Hr)
-
HHORT DT CLISRENT vi TEMPERA TLIE
n 0
" vy
z LLY - iy 1-"‘-\..“
L E 1 00 [P -"""'-:mnmum—
E ” ] ~—
o ! £ ——
H Lowl, Meste [
‘g ; E o = —
] T
'h-.._‘-h
4 o
™
:
® 0
9 50 -7 @m0 OS] 7% W0 1 w0
Junciion Temperaturs ('C)
- 4
GUIEGCENT CLURRENT ve TEMPERATURE GUIEECERT GURRENT va TEMPERAS TURE
7 - - il e, m
| },M ) neang I P
LY == L) =
i | Loswtly, Mot T -‘7""—'--.._. Theemal &t
B I P i
J L
- - —
4 - e’
g 4 T i ?
_4 L e | i 10
I - ot Whes BV Mods S -l‘
HE == P e 1Y
R S S —— ._; ,
1 Catling
Thermal Shutdawn - |
. o — -
40 -3 0 20 40 T 1004 180 1T 200 48 3 0 M &0 T6 100 126 150 176 200
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TYPICAL PERFORMANCE CURVES (conT)

Ab T, = +28°C, Ve = 215, unless othenmise noted.

OUTPUTWOLTAGE SV ING ve OUTFUT CURRENT OUTPUTVOLTAGE SIING ws OUTPUT CURRENT
12 13
" = 13 i V= 13
12 o o =k
< = T
=4 = ) =
e 1 - c M
3 &
a 4o Vo= 215 L o0 W = 15
E e Lo, Mose & g Wide BUY Mode
=3 - o S
e = % =
2 -1 = & -1 —
= S ] o
=} i T, S e a =
-2 = NN —12 =
-"‘"::\,rm Y T,= 1250 —— I e = AT
3 ’ g :
0 & 100 180 200 250 300 ] a0 100 150 200
|Dutput Currernt] (e [Sutput Currend] (mey
MAXIMUNM P OWER DISSIPATION v TEMPERATURE MAXIMUNM POWER DISSIFATION vs TEMPERATURE
3
2 TO-220 and DDPAK
Infinite Heat Sinkc
0 80 = BOCAN
cz2 TO-220 and DD PAK ] s ¢
5 &PinDIP pe— Fres Air " Y
W F = AT 4, = BE"CAN s s 3
Y L \ H TO-220 and DDPAK iR
o =4 3 T
= 1 Ty FreeAlrﬂ
ng_ ] ~2 H 8, = EECAN 5,
[~ [
50-8 A e iy N S b ¥ b
8, = 180°CA i — X
5 T LY
0 L o .
&0 25 0 25 &0 78 AW 125 150 &0 25 0 s 75 100 125 180
Ambient Te mper ature (°C) Ambient Temper ature (%)
SMALL-SIGNAL RESPONSE LARGE: SIGNAL RESPONSE
Re = 8000, Ry = 1000 Re= 500, Ry = 1000

Input Input — \
100 e A0 diw
nfide B \ide B
hlode fode
Low g Law g
hlode o de
20nsdiv Hrsidiv




NIANUIN A. 6
‘L}‘ Natioual Detebar 20, 2008
Semiconductor
LM117/LM317A/LM317
3-Terminal Adjustable Regulator
thé maximuem input 1o output difarantial is nod exceaded, La.,
ﬁ[‘:ml DBE':.'::;:EI'DH avveicd shorl-ciroufing e outpul,

117 sanes O giabis Fdarminal positve wolage Algo, It makes an s Nﬂ“ LSIEhE swisehi
roguintors i capdble of supplying in cxcosa ol BBA R D s pmgfm-Mqﬂ mnuﬁur or by cnnna:'nﬂlr:ﬂ'a
1.2V 1o 37V cutput rangs. M'm“mmmm fizpd rosision botvoon the adiustment pin asd sulmd, the
and require anly b axtemal resistons i sot the autput el
S Frr o e s o eyt /L o 208 A recin e st
siandard fxed regulators. Also, the LM117 s packaged in t torminal 1o ground which programs the oulput io
:t;ndm'dlrmmrpmmsﬂﬂlmﬂihrmmm and 13’mmmammm:

For s iequitring graator outpul curmant, s L1500
In addizion 10 higher pedormance than fusd reguiatons, the mmﬂ,mm1mmismwlm, For the neg-
LM117 sries oflors hull overlood protechion availalbe only s Alive complament, saa LM137 series data sheel.
IG's. Included on the chip'are curreni lirmf. tharmal overload
pratection and sale arda protection. All overioad pretaction mmm
cirGuilry mamuing hly hmtionnd cooem 1 e adjestmenl howmi-
nal iz disconnactad. n Gusranbised 19% oulpul vollsgo tolerance (LAM3TTA)
Nomally, no capacions e needed unigss ths device is sit- = Guanantesd mac 0.01%A ine regulation (LM3174)
watod more thin 8 inghies rom, the gl e oopoetiors 0 g Guacanteed mias. 0.3% load regulation (LM117)
which cags an input bypass igneeded. An optional outpul ca- ‘
pacior can be added to iMprove rangient responsd, The A, Sharsnsag 1SN Ouput current
adiustmant tormingl canibe bypassod fo achiove vory bigh " Amab_h L g
ﬂpphu}bcﬂmrﬂlblﬂhkhmﬂﬂmwlﬂimmm ® Currant Bmit constant with termparatune
dard 3-terrmimal rengulatons. = P Product Enhancomant lesiod
Mmﬁmmhﬂmumlhmlﬁhmﬁha = B0 dB rippla rejection
wmmr,-ofdmr&pp&um indethe reglatris oAl o Guiputis shor-circuit protected
ing® and soos only e npullo-oul dileinlial wllage,
supplies of saveral hundrad volts can be regulated az long as.
Tyrpical Applicut'fnna LMITTLMITALMI T Package Options
: Fort Siffix | Packege | SV
LMy LM117, LM 7 K TO-3 1.8A
LM31TA, LMZ1T T TO-220 1.5A
LMar 3 TO-263 1.8A
LM3TTA, LMEIT EMP | S0T-223| 1.0A
LMIIT, LM3TTA, LM3IT H T{-38 0.EA
LM1iT E LoG | osA
LMAITA, LM3IT MOT | TO-262 O.BA
S0T-223 vs. TO-252 (D-Pak)
Packages
Full Dufipot cument not avadable & fegh roul-0uiool woitages
“Nuedud  dovac s moe e § inches o Hior gsdeaon =
L e T e T T T n
';\Hl.lf w1mwwmnmmmm:m¢ 1 =1
Ll d putpul
o - [
g = |_15\|{1 .E lag ARz} £0r-223 - 481
e
Beale 121
& 2008 Natrrad Semiennsiucine Comamtion RORY wsw nainnal eom
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Connection Diagrams

TO-3 (K)
Metal Can Package
ADJUSTMENT Vin
POETIO
CASE IS OUTPUT
Bottom View
Steel Package
NS Package Number K02A or K02C
TO-263 (S)
Surface-Mount Package
INFUT
TAB IS
ouTPUT OuTPUT
=
¢ ADJ
8pe3ss
Top View
TO-263 (S)
Surface-Mount Package
w03

Side View

NS Package Number TS3B

TO-39 (H)
Metal Can Package

[} INPUT
O-==—— ADJUSTMENT

ouTPUT

CASE IS OUTPUT
Bottom View
NS Package Number HO3A

TO-220(T)
Plastic Package

O .

A Vin

Vour
BOS332
Front View
NS Package Number TO3B

Ceramic Leadless
Chip Carrier (E)
QUTPUT

Top View
NS Package Number E20A
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Absolute Maximum Ratings (tes 1)

Operating Temperature Range

LM117 Electrical Characteristics (nswe 3
Specifications with standard type face and fof T, = 25°C, and hose with boldiace type apply over full Operating Temperature
Range. Unless othenwise spacified, W, = Vo = SV and |- e = 10 mA

It MiltaryAerospace speciied dovices ane requined, LM117 ~88°C T, £ +150°C
please contact the Naticnal Semiconductor Sales Office/ LM31TA g +
Distributers feor avallability and specitications. =4rC ST, 541250
O — LmarT 'C ST, S 4+125°C
Input-Clutpi Voltago Diftanential +40V, =03V Preconditiening
Smﬂm Tomperatans -B5°C o #150°0 Thermal Limk Bum-in Al Devices 100%
Lead Tosmporahue

Matal Prcknge (Soldering, 10 ssconds) 00

Plastic Package (Solderning, 4 seconds) 2B0°C
ESD Tolerance (Mate 5) IR

LM11T [Nole 2)

P it loi
s e Min Tve Max | Unis
W =Wl s y
Refarance Vomage PV = My I"'I”'j“:' o 120 125 130 v
10 mA S 1 S Ly
. .01 0.02 .
Ling Regulation 3V £ (M, — Vi) S 40V (Wote 4) Py 0.08 i
0.1 o3
Load Reguiation TOMA S 1 p S Ly (Noite ) s p L
Thermal Regulation 20 ms Pulse 003 .07 alW
Adjustmant Pin Current 50 100 .y
) 4 10 mA S Lo S laax
A L Pin G Cho i 3 02 5
otins ot P LI A E (W= W ) 5 4OV b
Tamparalura Stability Tu{ BT )8 Ty 1 %
Minimum Lead Current V= Vi) = 40V 3.5 5 ma,
Wi = Vo S 18V
K Barkage 1.5 23 3.4 i
Curreent Limd HE ~ﬂ L Ll 15
[ =V, :141} - A
K Package 03 0.4
. E Package .15 020
AMS Cutpul Mose, Te of Vi TOHE = 1S 100k 0.003 e
Wiy o= 10V, 1 =120 HE C,.,, = O yF 65 dB
Ripphe Agjection Ratk - =
Wour =100, = 120 HI, Con, = 10 yF 66 80 dB
Long-Tesm Stabiily T,=125"C, 1000 hrs o3 1 u
A Y -
Tharmal Aesistansa, B, kg S, ;- :
s H {TO-30) Packags 2 W
unction-lo-Cass E [LCC) Packge 12
Thermal Fesistance. 9, [ TO-) Package 33
Juncticn-te-Amint H (TO-39) Package 186 W
(Ma Heat Sink) E (LCC) Package 88

v mdonal com




LM317A and LM317 Electrical Characteristics (rew 3
Specticatione with standard type tace ane tor T, = 25°C, and thoso with boldiace type apply over full Operaling Temperature
Range. Unless otherwise specified, V., ~ V. ;= 5V, and | = 10 mA.

LMI1TA LMIIT
P amd
- Sondiions Min | Typ | Max | Min | Tyg | Max | Unite
1238 | 1.250 | 1.262 - 1,83 - ¥
PhtpmmnouVoRege WS Vi~ Vour) S 4. tzzs | 1250 | 120 | 2o | 1as |30 v
10 mA = hoyr % e :
. 0.005 | 0.01 o | oos
Ling Reguiation AV S [V, = Vo o) S 40V (Mot 4) st | Gine o5 | sg| =
2 -} o1 0.5
Load Regulaticn 10 MA S Ly S Ty (Mot 4) i 3 oa: 5 | ™
Thermal Regulation 20 m3 Pulse 0.04 | 0.07 0.04 | 0.07 | =W
Adjugimant Pin Currem 50 | 100 50 | 100 ) pa
10 MAS Ly S
Adpstmant Pin Cusrand Cha 02 B 02 | s A
ke " N S W= Vi) S 40V ¥
Tarmperahire Stabikty Tt LSS 1 1 =
Mirimum Laad Cument (Viay = Wy} = 40V 15 10 35 | 10 | mA
Vo =M S 15y
K. T.& Packagas - = - 1.5 22 3.4
EMP Package 1.6 22 a4 1B 22 X A
Curront Limd H_MDT Puckgns o6 | o8 | 18 | o5 | o8 | 18
(Vg = gy ] = dOV
K T 5 Packagas 2 3 015 | 040
EMF Package @112 | 0.30 o112 | oao A
H, MDT Packagas 2075 | 0.20 0075 | 020
FAMS Culput Moska, %e ol Vi 10 HE= 15 10 kHz .00 0.002 %
Vo = 10V, 1 = 120 Hz, By, = O yF 65 BB de
Ripple Fisjection Rzt A —cﬂﬁ
AoV, 1=120Hz Cpym t0pF | 85 | B0 g6 | B0 dB
Lang Tarm Stability T, = 125", 1000 hee | oa 1 oz | 1 =
K (T0-3) Fackaga 2
T (TO-220) Package 4
Tharmal Resistance, &, & (TO-263) Packaga . 4 AN
Junction-to-Case EMP (50T -223) Packags 235 235
H (TO-39] Package 3| 21
MDT {TE-252) Packags 12 12
K (T-3) Package - w
Thermal Resistance, 6, ;!q'&: Emu 1 ';"““' o i i
HEB Ao EMP (SO 222) PAcKage (ND1e 5) 140 140
e el Sio H (T0-39) Package 106 186
MOT (TO-252) Packags (Mow &) 103 103

Mole 12 Alclute Madmun Falings sebcabe T beyond which damsge 1o he devee may oo, Cpenaling st gs mdicale condions or which e dovics is
vtk b B Tuswcd ol ol R ol (il e sgesalio: pet lonimarecs hivlis. Fod qniia il v spicalicariocn s i loal conilons s e Elechinal Clanstorsics
Thee: gaarsnieed spseoioamons apply onby for th test ond ons keiod
Mcla 2; Weley ko RETSEN TTH dimsang lor B LI TTH, co e R TS T Bt B LB 17K inelibary ageiibe aleie
Mo L = 1 58 bl the B (TOR0G, T{TORSE), and S (TOREEY packages L = 10 bod 1he ERAP (Su00T et o b = 0 G fow i M (TR0, MDT
{T0-252, ared E (LG peckages. D pos desapsien () e e by smbisn! (smpsmalus (1) desgon masammn pcim ampsabures (1, and packages

iherenal resinamar |

10 Nalion s Avefias i) LAnaliny el (AL

Mote 4 Heguinion i menasod & &

ST TR
arg Corvarod wneder e o e aleons Bod Thoammeal roguialion

e pu:

Mona 5 Humman bady el 100 pF deschanped timigh 8 15 k0 pasta

Mo 8; YTy s Lo mnossnl poscosgrees ano used (10300 307333, TO-353) ther pansseon o mrilaeni thgmal
heatid Gapgier ren thist e sheemaly sonneedin Hlani:

pelaage Boniha

Tl ot e bl famsns dhsrgalinn ol any emgrrane i ogos [Ty T0M A Mn and Max bmis san o nod

pwahn low dety ol Chongos m owpat vologs dui io koaong ofoots

o bt T Bl | el o

L e

Iy

@i PE

were Piltionnl sam
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02

OUTPUT VOLTAGE DEVIATION (%)
&
-3

50

45

40

ADJUSTMENT CURRENT (uA)

35

14

1.0

08

Vour (M

06
0.4
0.2
0.0

Load Regulation

| ViN=15v

Vgyr = 10V

| 1|

TEMPERATURE (°C)

Adjustment Current

-75 -50 -25 0 25 50 75 100 125 150

P67

P

/

TEMPERATURE (°C)

Vour V8 Vine Vour = Vaer

-75 =50 =25 0 25 50 75 100 125 1

Vour =1.25V_|

T,=25°C

1

LRgyr = R1+R2

b 3

Rour =120

R1=2430 |

R2 =00

5

Typical Performance Characteristics output Capacitor = 0 uF unless otherwise noted

Current Limit

T,5.K
PACKAGE DEVICES ~ |

T] ==55°

OUTPUT CURRENT (A)
_-
|

INPUT—-OUTPUT DIFFERENTIAL (V)

506338

Dropout Voltage
10

T T
AVgyt =100 mV

25

[~
—
20 I —
4+
h""::""‘- =
T~
15
Yot = mm"}%\
J lgyr = 20 mA
10 P
~75 -50 -25 0 25 50 75 100 125 150
TEMPERATURE (°C)

INPUT-OUTPUT DIFFERENTIAL (V)

Vour V8 Viy, Vour =5V

7.0 —r—
Wour = 5V
6.0 |T,=25°C
so ||
L Royy = R1+R2 A/
S 40 ,
e A
i — n
3 30 i
> //
2.0 '/‘ Royr = 501+
1.0 //’
Yy
R1= 2430
0.0 R2 = 7150
0 1.2 3 4 56 7 8 9 10
vIN [VJ

508368
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1.260

g

1.240

REFERENCE VOLTAGE (V)

1.230

1.220

-75 -50 -25 0 25 50 75 100 125 150

Temperature Stability

7 \\

\

TEMPERATURE (°C)

206341

Ripple Rejection

T I
Capy = 10uF
[l
g PN
= Capy=D
z Lan)
E 60
[}
)
L
g Vin-Vout =5V
= lpyr = 500 mA
E W 120K =
Tj=25°C
0 | 1 1
0 5 10 15 20 25 30 35
DUTPUT VOLTAGE (V)
ek
Ripple Rejection
100
!
= 80
=
3
2 &0
(=]
w
w
= 40
= Viy = 15V
-5 Vpyr = 10V
E W =120
Ti'25°|:
0 L L LLia
0.01 01 1 10

OUTPUT CURRENT (A)

QUIESCENT CURRENT (mA)

RIPPLE REJECTION (dB)

OUTPUT IMPEDANCE (1)

Minimum Operating Current

45
40 —
35 Tj= -55°C a7

-
30 //,-;44
25 7O, = 1500
20
15 "'—:
=
1.0 Tj= 25
a.i 1 1
; [ 1
0 10 2 0 40
INPUT—DUTPUT DIFFERENTIAL (V)
B0E342
Ripple Rejection
100 .
| tour = s00ma
Capy = 10uF VN =15V
80 : Voyr = 10V
v4 Ti-25c ]
60 %/ \CAps=0 \\
40 \\
20 \\ \
0
10 100 1k 10k 100k 1M
FREQUENCY (Hz)
BOEI4
Output Impedance
10! g
ITELEE:
F oyt =10V it
| = 500 mA
g L 'ouT
10 =26
= 1 T - 7
—Capy=0
10!
F 4 "’
A
10-2 Caps= ‘"lﬂ‘%
ra S E—
—  —
1073
10 100 1k 10k 100k 1M
FREQUENCY (Hz)
GOE3E
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DMARNUIN N

— TSFF5210

Vishay Semiconduclors

High Speed Infrared Emitting Diode, 870 nm,
GaAlAs Double Hetero

Description
TSEFS210 15 a high speod infrancd amilling doda mn
GaAlAs on GaAlas double helero (OH) lechnslogy,

mrlded in a clear, untinled plashe packase, : , /
DH technology combines high speed with high radiant /
power al wavelangth of 870 nm.

Features Applications
= High modulation bancwic (23 MHz) ‘ @ » [nfrared video dala iransmission batwean Cam-
= Exlra highoredianl power and radiant L= carder and TV sel.
nlansity f = Free air data ransmission eystems with high
« Low forward vellags @ modulation frequencies or high data trangmission
« Sultable for high pulse surrant oparatian 1als requirements,
= Standard T-13 (& & mm) package
= Angle of half inlensity o=+ 107
* Poak wavelength hp = AF0 nem
= High reliabidity
*» Good speciral maiching 1o Si pholedsleciors
+ Lead (Pb)-frea companant
= Camponent in accerdance o FolS 2002/85/EC
and WEEE 20024&6/EC

Absoclute Maximum Ratings

Tonts = 25 °C. uniless olveraise specified

Faramatr - Tt corgon — i Valug Uri
Fiviris vortage Vi ] ¥
Ferward curmift 3 100 mé
Paak forward cusmant 1T =05, 4 = 100 us [T 200 [
Eirge foreard curment Ty = 100 s 7™ 1 A
Powar disaipafion Py 280 mi
Junclion lemporature T' 100 C
Opoaling Wnperalure range Tomis -0 1o+ B C
SAofage heripe ratune range Tag = A0 10+ 100 T
Soldenng temperature o B sec. & mm rom chse Tea 260 +
Thermal resistance jurction Pt 300 ]
arnbsdnt
Diccumant Humbar 81060 werwe vishay com

Raw 15, 28-Nov-08 1



TSFF5210

Vishay Semiconductors

Electrical Characlerislics
Tomn = 28 "G, unlasa atharaisa spacfiad

v@:

Parammstar Teal condilion Syl Wlin T Max Uit
Forvard wollagpe Ir:1ﬁﬁnﬂ,_lps$!ﬂm Wi 18 18 W
Ir=1A =100 Yy 23 a0 v
Torrp, coaficiant of Uy Iy = 100 mA, Thar -2 K
PRiomrsiy curmind Vp=8Y Iy 10 A
Juncion cagaciance Vp=0Vi=1MHzE=0 [+ 128 oF
Optical Characteristics
Tonn = 25 G, urdess otharaiss spacifiad
Parmnatar Turst comclicn S Eymbal | Min T Max Uit
Ragiant imensity I =00 mA. t, = 20 me ls L 1810 450 mWar
=t ALY, =00 ps =3 1800 mi i
Fiagiant power l;.-‘mel'l"lﬁ.'rg,-ﬂ"DM-ll w 50 W
Temp, cosfalant of ¢, Iy = 100 mA Thae 0,35 EX S
Angia of hall intemsity - 77 e +10 deg
Peak wavelength lp=100mA Ay B0 T
Spectral bandwidlh Ir = 100 mA &% [ nm
Torrp. coathcient of iy, o= 100ma Ty, 035 K
Rise time Ir = 100 mA 1 15 ra
Fall tma = 100ma % 1% ne
Cut-off fregusncy g = 0 mA, lae = 30 md ppr i 3 MHz
Wirtual Source diamebar ] ar m
Typical Characteristics
Tomn ™ 28 0, wnliws olhersiee specfiod
i 1 e [
E - k. | 2 w0 '
§oaw ! & )
H e Bk !
3 1o B —- L
& | -
g 10 -;— g e ™
- ' sl o« |
a~ &0 ™ = 1 ot
L | [#]

0 10 2000 40 50 80 70 BO @O 100

(PN

T, - Ambaonl Tomganalueo {°C)

Fipurn 1. Powar Disaipafion v Ambiont Tomparahen

Il

et 20 A0 do 50 B T0 RO G0 100

Aailmend Towrgon alisw {05

Figuern 2. Forwnrd Gurmnt wa, Ambiami Tampa mium

wwnw vishay.com
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NANUIN 3.

Tsunsudanuues lulnsasuInsames

Attribute VB_Name = "Modulel"

13k sk sk sfe sk sk sk sfe sk sk sk sfe sk sk sk sfe sk sk sk sfe sk s sk st sk sk sk st skeosk sk ste sk sk sk ste sk sk sk sk sk sk sk ske sk sk sk sk skeosk sk sk skeosko sk skeoskoskok skeoskoskok sk
'"* Name :PeeJo_thesis.BAS *

"* Author : [Kamontip Ploykrachang] *

"* Notice : Copyright (¢) 2009 [select VIEW...EDITOR OPTIONS] *
"* : All Rights Reserved *

"* Date :17/3/2009 *

" Version : 1.0 {

"* Notes : Read data from counter and display on LCD 2x16 *

"* : >5000 POSITIVE, 5000-700 INTERMEDIAT, *

"* : <700 NEGATIVE *

Vo ek sk o ks ok ko s ok ks sk ks sk okl skl sk ok sk ok sk ok ok ok sk koo ok
Include "Modedefs.bas"

define OSC 20

Vafeosk skoskosk ko sk Deﬁne LCD skesfeosk sk skoskok ko sk

Define LCD DREG PORTB

Define LCD DBIT 4

Define LCD_RSREG PORTB

Define LCD RSBIT 1

Define LCD _EREG PORTB

Define LCD_EBIT 2

Define LCD BITS 4

Define LCD LINES?2

sk Declear Control Ping ####

LED var PORTA.O

START var PORTA.1

uSW var PORTA.3

TMIN var PORTE.O

nPSet var PORTE.1
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MR Var PORTE.2

BZ var PORTB.3

mE** Declear variables *#**%*
DEC DG var byte
DEC _DG?2 var byte
DEC _DGS3 var byte
DEC DG4 var byte
DEC DGS5 var byte
DEC _DG6 var byte
No_Int var word
T Sec var byte
Complete var Bit
Update var byte
Down Var Byte
%% Set Interrupt TMRO and RBO **%*%*
INTCON = %10000100 ' Disable interrupt TMRO , Disable interrupt RBO
"#* Determine I/O of PORTB and PORTC *#%*
ADCONI1 =7 'Set PortA,E to digital port
CMCON = 9%00000111 " Comparator OFF
TRISA 0#=0: TRISA 0.1 =1: TRISA 0.3 =1
TRISB=0
TRISC=0
TRISD =%111111111
TRISE 0#= 0: TRISE 0.1.= 0: TRISE-0.2 =0
mekk Rk Program Start here *%# ks ki
Start Pro:
PORTC =%11111111
MR =1:nPSet=1: Bz=0 ' Clear Counter
TMIN =0: No_Int=0: T Sec =0: LED = 0: Complete = 0: Update =0
TMRO =6

LCDOut $FE,1 " Clear LCD



LCDOut $FE,$80 ' Display Time on Line 1

LCDOut "NUCLEAR TECH CU." '  Display "NUCLEAR TECH CU."

LCDOut $FE,$CO0 ' Display Time on Line 1
LCDOut "START == MEASURE" '  Display "Start => Measure"
OPTION_REG =%11000100 ' assign prescaler to TMRO (256)

GoTo CheckSTR

On Interrupt GoTo INT _TIMER ' Point to the interrupt handler
CheckSTR:
If START =0 Then
MR =0 ' Counter ready
pause 10
LCDOut $FE, 1 " Clear LCD
nPSet=0
pause 10
nPSet=1
GoTo CheckUSW
End If

GoTo CheckSTR

CheckUSW:
IfuSW =1 Then
INTCON =%10100100
TMRO=6:T Sec=0

TMIN = 1: LED=1

LCDOut $FE,1 'Clear LCD
LCDOut $FE,$80 ' Display on Line 1
LCDOut "PROCESSING" ' Display "Processing"
pauseus 10
GoTo CheckComp

End If

If uSW =0 Then
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LCDOut $FE,1 " Clear LCD

LCDOut $FE,$80 ' Display on Line 1
LCDOut "Please Close" ' Display "Please Close"
LCDOut $FE,$C0 ' Display on Line 2

LCDOut "Chamber => START" ' Display "Chamber => START"
GoTo CheckClose
End If

GoTo CheckUSW

CheckClose:
If START =0 Then
LCDOut $FE,1 ' Clear LCD
GoTo CheckUSW
End If

GoTo CheckClose

CheckComp:

If Complete = 0 And Update <> T _Sec Then
Update =T Sec
GoTo DisplayData

End If

If Complete = 1 Then
INTCON =%10000100. | "Disable interrupt TMRO-, Disable interrupt RBO
LCDOut $FE,1
pekk Make Alarm from Buzzer * %+ %%
Bz =1: pause 200: Bz = 0: pause 200
GoTo DisplayFinal

End If

GoTo CheckComp

DisplayData:

'Read data from buffer of Digit 1



PORTC=%11111110
pauseus 5
DEC_DG1 =PORTD

'Read data from buffer of Digit 2
PORTC =%11111101
pauseus 5
DEC DG2 =PORTD

'Read data from buffer of Digit 3
PORTC=%11111011
pauseus 5
Dec_ DG3 =PORTD

'Read data from buffer of Digit 4
PORTC=%11110111
pauseus 5
DEC DG4 =PORTD

'Read data from buffer of Digit 5
PORTC =%11101111
pauseus 5
Dec_DG5 = PORTD

'Read data from buffer of Digit 6
PORTC=%11011111
pauseus 52
Dec_DG6 = PORTD
PORTC =%11111111
LCDOut $FE;1

LCDOut $FE,$80

LCDOut "PROCESSING " #Down,

LCDOut $FE,$CO0
If Dec DG6 =0 Then
If Dec_ DGS5 =0 Then
If DEC_DG4 =0 Then

If Dec_ DG3 =0 Then
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If DEC_DG2 =0 Then
LCDOut "Counts:" #DEC_DG1
Else
LCDOut "Counts:" #DEC_DG2#DEC _DGI1
End If
Else
LCDOut "Counts:" #DEC_DG3 #DEC_DG2#DEC DGI
End If
Else
LCDOut "Counts:"#DEC_DG4,#DEC DG3 #DEC DG2#DEC DGI1
End If
Else
LCDOut "Counts:" #DEC DG5#DEC DG4,#DEC DG3,#DEC DG2#DEC DGl
End If
Else
LCDOut
"Counts:",#DEC_DG6,#DEC_DGS5,#DEC DG4, #DEC DG3,#DEC _DG2#DEC DG1
End If

GoTo CheckComp

DisplayFinal:

'Read data from buffer of Digit 1
PORTC =%11111110
pauseus 5
DEC.DG1 =PORTD

'Read data from buffer of Digit 2
PORTC =%11111101
pauseus 5
DEC DG2 =PORTD

'Read data from buffer of Digit 3
PORTC =%11111011

pauseus 5



Dec_DG3 =PORTD
'Read data from buffer of Digit 4
PORTC =%11110111
pauseus 5
DEC DG4 =PORTD
'Read data from buffer of Digit 5
PORTC =%11101111
pauseus 5
Dec_DGS5 =PORTD
'Read data from buffer of Digit 6
PORTC =%11011111
pauseus 5
Dec_ DG6 = PORTD
PORTC=%11011111
LCDOut $FE,$80 ' Display Time on Line 1
If Dec DG6 =0 Then
If Dec DG5S =0 Then
If DEC_DG4 = 0 Then
If Dec_ DG3 = 0 Then
If DEC_DG2 =0 Then
LCDOut "Counts:"#DEC_DG1
Else
LCDOut "Counts:",#DEC_DG2 #DEC DG1
End If
Else
LCDOut "Counts:" #DEC_DG3,#DEC DG2,#DEC DG1
End If
Else
LCDOut "Counts:"#DEC_DG4,#DEC_DG3,#DEC_DG2#DEC DG1
End If

Else

LCDOut "Counts:" #DEC_DG5,#DEC_DG4,#DEC_DG3,#DEC_DG2,#DEC_DG1
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End If
Else

LCDOut

"Counts:",#DEC_DG6,#DEC_DGS5#DEC_DG4#DEC_DG3#DEC_DG2#DEC_DG1

End If
BEkE Compare Counts with Threshold = 500 ## %%k
LCDOut $FE,$C0 ' Display Time on Line 2
If Dec DG6 = 0 Then
If Dec DGS5 =0 Then
If DEC_DG4 > 5 Then
LCDOut "POSITIVE"
Else
If DEC_DG4 = 5 Then
If DEC DG1 =0 And DEC DG2 =0 And Dec_ DG3 =0 Then
LCDOut "INTERMEDIAT"
Else
LCDOut "POSITIVE"
End If
End If
If DEC_DG4 <5 Then
If DEC_DG4 > 0 Then
LCDOut "INTERMEDIAT"
End If
If DEC DG4 = 0 Then
If Dec-DG3 >= 7 Then
LCDOut "INTERMEDIAT"
Else
LCDOut "NEGATIVE"
End If
End If
End If

End If
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Else
LCDOut "POSITIVE"
End If
Else
LCDOut "POSITIVE"
End If
goto Loop
Loop:
LED=1
pause 300
LED=0
pause 300
goto Loop
disable Interrupt
INT TIMER:
No Int=No Int+ 1
If No_Int =625 Then
T Sec=T Sec+1
Down=60-T Sec
TMRO =6
No Int=0
If T Sec =60 Then
T Sec=0
TMIN =0: Complete=1: LED =0
End If
End If
INTCON 0.2=0
Resume
Enable Interrupt

End
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