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ABSTRACT

Transversely Excited at Atmospheric Pressure-N, Laser (TEA-N, Laser) as a pumping
System for Dye Laser-is comprised of Blumline circuit and direct current high voltage power
supply. The Blumline circuit consists of parallel-plate capacitors, electrodes of laser channel and
spark gap. The parallel-plate capacitors made of aluminum foils and mylar sheet as plates and
dielectric of the capacitor respectively. The electrodes of laser channel and spark gap made of
stainless steel. The direct current high voltage power supply can be adjusted between 0 - 15 kV.
The laser pulse repetition rate is controlled by a trigger circuit which the frequency can be
adjusted between 0.5 - 10 Hz. TEA-N, Laser that developed in this thesis can be operated at
Nitrogen flow of 0.5 I/min and direct current high voltage of 14 kV. The measured wavelength of
nitrogen laser light is 33740.22 nm. The pulse width is 3.40£0.19 nsec. The beam divergence
is 4.7 x 9.0 mrad. The TEA-N, Laser in-this condition has successfully pumped a Dye Laser
System that consisted of Rhodamin 6 G dissolved in 99% ethanol and filled in dye cell. The

suitable concentration of dye solution for this system is about 1 x 10~ ‘mol/l.
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ﬂ'l'illlﬂUull'l.'ﬁ3‘J'&'ﬂ'l_l“'ﬂQQWUﬂﬂﬁﬂlﬁﬂﬂfﬂu?&’ﬂﬁU'mqﬂﬂ]ﬂﬂ71ﬂ{]ﬂ15mﬂ1\1

udte 3 sngmseine

2.1.1.1 MIGANAUNUTS (Absorption)
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o a o P ar a
N, =3UIUDANATOUNTTAUNGIIIY &

P(Vi) = ANUNUNUYDINGINUVEL TWABY (Photon Energy Density)

alR
2.01.1.2 manfaumawuuiia¥ues (Spontaneous Emission)
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(Stimulated Emission Coefficient)
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NAAUMIN (2.2), (2.3) tay (2.4) 214N
BiaN p(Vig) =Ag Ny +By Nop(vy,) 2.5)

Toualar Einstein) dudoFurvnmudinius luaumsi 2.5 3

= I. ar = :l’ A M-
Funaduilsednd B, , A, uag B,) 1uilu Einstein Coefficients
2.1.2. manaszanswndy (Population Inversion)

Wefinsanszuuiliszaundeanuiites 2 szdumdanu fe E uaz E, (Tay
E,>E,) unzgidazszdumdsnuiiinnuezaouiuN, uaz N, awddy  fanaz
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Msnszenuy luanyuu (Boltzmann Distribution) A8UN1I
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—25 BB (2.6)
N]

& — P

1o = mMnanves luanasuy
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o @ - o ¥ v S a A ' w v 4
manunaasyie  nensygulsslauasamesyiaduihumadmssoududy &

v ¥
veisonnTsiiundsnuiiiussuuRIe3imase q 91 Energy Pumping
o - o d -
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opnmsdwauuganszdu B, N,p(v,,)

" 1 Y J
a3 1M uuuRaYuD Ay N,
By
=—_—p(V|2) (2.8)
Agyy
4 = : AsidB
vInauMsh (2.5) dag)iniee1d p(vyy)= e Al (2.9)

(BjoN, /By N, ) -1

UNUAT (N/N,) 9Inerunsh (2.6) ozl

A5, /B
p(v3)= 22l (2.10)

4 —— A gmhv’ 1
WoIRNMIuATIT TuIngdf4] PV, = (2.11)

c exp(hv/kT) -1

= 4 \) B c
afSvumovaunisin2.10) fu @.11)wld N : (2.12)
A, 8mhv
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inNUFUNUT A5l
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AnduAuS luaumsit (2.13) wuhnanzaugaidinnuiousasidi

1 ] ar ar ) = J ' i
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05 gg=<1 (2.14)
A L o
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|
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2
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wio gg > I wudszuuee hithafiosmn (Unstable) Roiiamamsaziounsly

o - i 4 ° Vs .; s
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plane-paroliel resonator
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spherical resonator (concentric)
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992 =1
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R,‘w, thL
9970

oonfocal resongtor
Ry =Rz=L
01920

Ry=®, Ry =2L
0192° %

R|a Rz"" L/3
99,4

Ry=Rz =-L
9,9, =4

R| =L/2| R2= "L
9952

R] =“"L. R2=CD
§,92=2
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MANUHIN

~~ HIGH-SPEED SILICON DETECTOR - DET200 "~

DESCRIPTION

Thorlab's DET200 is a ready-to-use high-speed guxo detector. The unit comes complete with a photo diode and internal 12V bias
battery enclosed in 2 aluminum hmmmsnmmmmroﬁiml holder (SM1L05) which provides easy
migunting of ND and spectral filters and other T 1" stackzble lens mount accessories, Also available are fiber adapters (SMA, FC
and ST style). An #8-32 tapped hole is provided on the base of the housing to mount the detector directly 10 @ Thorlabs positioning

device (1/2° post holder, mounling plates, efc.).

SPECIFICATIONS:
Defeclor: Silicon PIN

Spectral Response; 185-1100nm
Pezk Wayelsngth: 090nnzaiom
Rise/Fall Time": <1ns
Diode Capacitance: 1.8pF
NEP: 5 x 107 WAHz
Dark Current; 2.50A
Active Area: 1.0mm?
Round

Thotlab s DET series are weal for measuring both puised ard
CW light sources. The DET200 includes a reverse-biased Pl
phota diode. bias hattery. and an ON/OFF switch packaged ina
ruggedized  housing: The BNC output signal ‘i the direst
phetocurrent out of the photo dicde anode and is a fuaction of
the incident light power and waveizngth, The resporsivity, Ko
can be read hWom Figure 1 10 eslimale the amount Jf
phatacurrent fo_expect Most users will wish. o tonvert Im
photacyrrent to & voltage for viewing on a&n

Housing: Black Anodized Aluminum
Size: 1.25"S0.x23°

Quypvt: BNC, DC-Couplad
Blas: 12V Banlery (iype A23)

Mounting: B-32 Tapped Hole

Diade Socket: TO-5. Anode Matked
Damage Thresheld: 100mW CW

0.5 Jfem? (10 ns puise)

QEO w1 Q)

{015 -+ = =080
b 2N,

i E};‘?—'b
105 F % \)(‘?;\
- ¥ /r“\q./.
i : Uuﬁl |
OUTRUTERE ~ i @892 ) TAPPEDMOLE FOR
MOUNTING DET HEAD TO TR ROST

For maximum baadwidth, we recommend ussay o 5062 coax
cablg with 2 500 terminating rosistor 21 the end of the coax, Tm;
will ‘also mimimize singing by ‘matcheng the coax with |
charactanstic impedance I bandwiath s net important. vou can
increase the amount of voltage fom a given mput light by
increasing the R py Upto @ maximum of 10K}

-
Also Availatle: DETs with Large Area. Silicon, Germanium

OViL This is accomphshed by adding. an exiernal b.n =00 A i
resistance, Ry qa, The autput voliage is derived as;
V“IF"R()L)'R
TYPICAL SPECTRAL RESPONSE
The vandwidth, fg.. and the rise-time response. 1. ae g4 mmnn-um-z
determningd from the, dinde capaciiange, C;. and the ioad L g g
resisianee, Ry L
T = 120" R, 040 *C). Tw 0,35/ K
(X193
Nates .41‘: DET-2
1. Measung a2 [
with 3 800 i \
Tauminating (R13 \ iz URe
Resistes :
T T R R R e e
WAVELENGTH {nm}
\ 1aut S0 tltvul:-’d—‘is)
SALES: (201) 579-7227

FAX:(201) 383-8406 435 ROUTE 206 » P.O. BOX 366 » NEWTON, NJ 07860-0366

¢ : FABS
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Agilent Technologies
Infiniium 54810/15/20/25/35/45A Oscilloscopes

Data Sheet

Agilent Infiniigm oscilloscopes
renbinem simde analpe ke frone
panel, "l graphical user inwrface of

a PC, and poworful eennectivity
capabilities (o make high-performance
features accessible and uncomplicated.
Lofiniiwn oscilloscopes are designed to
help you get vour measurement jod
cone faster.

Simple Analog-like Front Panel

Agilent Infindium oselloscopes give
vou the simple, unclutiened front panel
of an analag scope for Accessing basie
funcrions. Dedicated scale and
position knobs for each chasnnel
prowide intuitive operation. Trigger
LEI show voun (Mggersiatis acn
glnee. Ta speed upaneasuroments,
the QuickMeas key gives you instag
Hecess 1O any four Thesirenenes.

Familiaz Graphical User lnterface
Agfiont Infiniimm scepes émplova
graphical user interfave based on
Windows® 08, Windows' fumiliar
interface means you won't have (o
spend a lot of ime learming and
releaming the scope. Pull-down
MENUs give you easy access lo,
advanced features, Dinlog boxes
display all the ¢hoices you need to
make for measurement setups.

In addiden, waveforms, markers, and
measurements can be casily positioned
on the display by using your mouse to
drag nnd drop.

Exceptional Cannectivity

Agilent Infhilium scopes give you the
tools yau need to document vour work
and share vour vesults. [t takes justa
few monse clicks to save waveforms
and streen binnaps o hurd drive,
floppy, or, when networked. to a drive
onyour network. LAN conmectivity

« 500 MHz, 1 GHz and 1.5-0H
bandwidth models

* 2- or 4-channel models
* Upto B-GSa/s samgle rates
« Simple, analog-like front panel

« Familiar Windows*98-hased
graphical user interface

* Built-in information system

* LAN-printer and file.sharay

» Eye diagrams and mask tesling
= VoiteContral Option

alsa lets you easily print your results
to networked prntess, and makes i
sizuple to share your waveforms and
data with others,

The Perlormance You Need

And Agilent. Infinfium scopes aren’t just
casier to use, Thesc seapes provide the
high performance specifications and
features yon nead ta get your
measurernent job done faster.

With bandwidiths to 1.5 GHz and
sample rates 1o 8 GSa/s, Infiniium can
view your fastost signals, Powerful
triggering and analyss makes it easy o
capture and analyze your waveforms.
Display and math features e color-
graded persistence and lastograms let
you easily view and isolate signal
problems faster.

Agilent Technologies

innmvatng e HP Way



Performance to Get the Job Done

Agilent Infiniium scopes
combine ease-of-use with the
right specifications and a broad
feature set to help you get your
job done faster. Use the
information here to find the
scope that meets your signal
measurement needs, and
review the features on the next
two pages to see how Infiniium
makes its advanced power so
usable.

General-Purpose Versatility

The 500 Mz versions of Infintium
provide exceptional performance and
capability for general purpose lab
measurements. Select a sample rate of
1 or 2 GSa/s based on your need for
single shot measurerent accuracy, and
let your application needs and budget
determine your choice of a 2- or -
channel model. Whichever Infinfium

Ultimate Perfermance

The Infintium family's 54845A provides
the performance you need for your
most demanding signals. 1.5 Gliz
bandwidth and a sample rate of up to
8 GSa/s ensure fast, accurate capture
of your waveforms. Like the other
Infintium models, the 54845A's familiar
user interface makes it easy to take
advantage of every bit of the

you sclect, you canbe surgof gettinga  performance inside.
powerful scope that makes it easier to
getyour job dore.
For applications requiring moxe than
500 MHz of bandwidth, the new 548334
offers four charnels at 1 GHz, with
sample rates up (o 4 GSa/s.
Model Channels  Bandwidth Sample Rate Memory Depth
548104 2 500 MHz 1G8a/s K. 4
548154 500 MHz 1 ESals 3K
EA620A 2 - 500 MHz 2GSafs 3K
548254 “ 500 MHz 7 GSals LS
548354 4 1GHz 4 6SaJs {7 channel made] 64K (2 channel mode)
7 GSa/s {4 channel mode} 32K (4 channel mode)
SAB45A 4 15GHL AGSassl? chansielmodel 64K (2 channel mouei
4 5a/s (4 chamnetmode] 32K {4 channel mode] |

Infiniium models 54815A and 54825A

Infiniium models 54810A and 548207

Infiniium models 54835A and 54845A
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LM555
Timer

General Description

The LM5SS is a highly slabie device for generating accurate
time dulsys or oscillation. Addiional terminals are provided
Tar Wiggering af reselting if desired. In the time delsy mode of
operation, the lima is precasely controlied by ona external re-
sistor gnd capaditorn For astabie operation as an oscllalor
lhe free running Mequency and duly cycke are accamately
contralied wah two extemal nesistors and one capacitor. The
circtt may be riggared and reset on lalling wavalarms, and
the output crcuit Can Source of sink up to 200mA or drive
TTL circuits.

&National Semiconductlor

Fed: uary 2000

Features

& Direct replacemeant for SESSS/NESSS

& Timing from microseconds threugh hours

u Opacates in both astable and moncstable modes
w Adjustatile duty cycle

& Cutpul ean source of sink 200 mA

# Cutput and supply TTL compatible

= Temperature stabilly better than 0.005% per 'C
® Normally o and normaly off oupat

& Availatde i 8-pin MSOP package

Applications

# Pracision ming

u Pulse generation

® Sequential temg

= Time delay generation

® Puite width modulation
o Puisa positson modutation
 Linear (Mp genesalor

Schematic Diagram

simieg 3%
\ULTAgE %

[ w o A
L W N
. L] ng 2w -
BESET Or-ed Q8 L £t
Dumun‘:.“‘ 3
aie

reaniEn 1

@ 2000 Notonal Senwonductor Corporation  0S007851

www. nabional com

P SSSI
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LM555

Connection Diagram

Dualdn-Line, Smalt Outline
and Molded Minl Small Outline Packages

o —- — e
TRIGCER : —,— DISCHARCE
ouruT -l- -L— THRESHOLD
— 5 contmoL
i VOLTAGE
FEahX&! 3
Top View
Ordering Information
Part Number Package Marking Madia Transport NSC Drawing
8-Pin SQIC LM555CM Raifts 1408
LMS555CM 2.5k Unis Tape and Reel
8P MSOP 755 1% Units Tape and Raet
755 3.5k Urits Tape and Reel e
#-Pn MDIP LMS55CN Rails NOBE

www natonsd. oam
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Absolute Maximum Ratings (vow 2) Saldering Infarmation

¥ MilitarylAcrospace specified devices are required, Duakin-Lina Package

please contact the National Semiconductor Sales Office/ Soldering (10 Seconds) 260°C

Distributors for availability and specifications. Small Outline Packages

Supply VoRage S18V {SOIC and MSOP)

Power Dlsslpanon (Note 3] Vapor Phase (60 Seconds) 218°C
LMSS5CM, LMSSSCN 1180 mW Infrared (15 Seconds) 2
LMSS5CMM 613 mw Eﬁmﬁﬂn‘gﬁ%ﬁg{;‘:&g o ;m

Operating Temperature Ranges surface mount devices.

LM555C 0C1o +10C

Storage Temperaiure Range -65'C 1o +150°C

Electrical Characteristics tvoes 1. 2
Ty = 25°C. Ve = +5V o «15Y, unless athewisa specified)

Paramatar Conditions Limits Units
LM555C
Min Typ Max
Supply Vollage 4.5 16 v
Supply Current Vee =~ BV R = = 3 6
Voo = 18V, Ry » = 10 15 mA
{Low Stata) (Note 41
Timing Erar, Monostable
Inmial Agcucacy 1 %
Deift with Termperature R, = 1K 10 100k(2, 50 peme'c
C = QL1pF, (Nole 5)
Accuracy over Temperatire 15 %
Drift woith Suppty 01 S
Tining Emor, Astable
Intial Accuracy 2.25 %
Dot wiith Temperalure Ry R« 1K to 100K, 150 pom'C
C = 0.1F, {Now 5)
Accurocy over Temparatuee 10 &,
Dt with Supply 0.30 KV
Threshold Vokaqge 0.667 X Ver
Trigger Vollags Vg & 15V s v
Vee = 5V 1.67 v
Trigger Cutrent 05 09 A
Reset Vollage 04 05 1 v
Rasal Curent A 0.4 méi
Threshold Curment {Nate 6) 03 Q25 yA
Conirol Vokage Level Ve & 15V [ 10 1" g
Vﬁ~ - §V 28 3.33 4
Pin 7 Leakage Oulput High 1 100 nh,
Pin 7 Sat (Note 7}
Ouipix Low Veg = 15V, lp = 15mA 180 my
Outpig Lowr Vo = 4.5V 15 = £.5mA BO 200 my

www nabionalcom
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LM555

Electrical Characteristics (Noes 1. 2) (Continusd)
(Ta = 25°C, Vo, = 45V 1o +15V. unless othewisa specfied)

Parameter Conditions Limits Units
LM5S5C !
Min Typ Max- |
Outpul Voltage Orop (Low) Vi« 1Y
tanax = 10mA 01 0.25 v
L = S0MA 04 075 v
by = 100mA 2 25 v
b = 2000A 25 v
Vge = 5V
byt = BmA v
Lopax = SMA 0.25 015 v
Outpuit Veoitage Drop (High) Isoimce ® 200mA, Vo = 15V 125 v
Lodusce = 100mA Veq = 150 1215 133 v
V2 5V 215 13 v
Rise Time of Output 100 ns
Fall Tirne of Outpi 100 ns

Note 10 A Whaget &6 RG] Wik (eLpo0! 10 e pround pn, uniiss ctlerate shasiiid,
Mowe 20 Absok e MaTmum Roengs indicace lenas beyond whrch camage 10 he Gewe My otour. CIpeiveng Roungs ndcate condiions for which the desca s Tune

Vs, bk € O U AIBEQ SPICITE PRGNS 1IMES. | kowigal Ch, 36 10 ans AL SHCANONS Lvt WAL LU W Gl -
Dries speriie pe Ty i that the gervice = Wit the Upecatng Hatngs. % st arm mot foe Whare 1o bervl B
R P, mmmnammumm-

Mo 3: 1o operating ot ek et be cergiod aiowe 25°C 3+180°C » WTper Jhre ond 3 Thernal remennce

of 106 LW (D, tmwmmntummum
Mot 4 Sapply curnent wien Dutpet hgh npcaly 1 mA jess ot Ve = BV
Note 5 Tastesd ot Vi = 8V and Ve = 15V,

Patm & [ fus il chaiarmrinm th me s walfoe of Ry, « By for 150 cpmeaton. The mesivom il (Mg « ) » 1000

Hote 7 Ho Dreteltorn aginsd wlthseve P T e s Y prosding e pack i aticn will A0 D @biaaced

N & efiar to 1RETSS550 drimang of mlliary LMESSH and | M558 versions fal spedheanions.

WRW natons. cam 4
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Typical Performance Characteristics

Minimaim Pulse Width
Required for Triggering
12 Frr -
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LM555

Output Propagation Delay vs.
Voltage Level of Trigger Pulse
R rorvoqpor
i tenasc Ik ;
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= 1
o s /
] i Voo - 50V /
% M i
i
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g w s f
% { ] \muw 15y
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| T
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LOWEST VORTAGE LEVEL OF TRIGGER PULEE X V)
i
Discharge Transistor [Pin 7)
Vollage v, Sink Current
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Typical Performance Characteristics continuad)

QOutput Propagation Delay vs,
Voitage Level of Trigger Pulse
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Applications Information

MONOSTABLE OPERATION

 this mode of operation, the timer funclions as a one-shot
{(Figure 1), The external capacilor is inially held discharged
by a wansisior mside the timer. Upon appicatson of a nega-
bve trigger pulse of kess than 113 Ve to pin 2, the flip-fop is
st which both relaases the shon arcull across the capacitor
and drives the oulput high.

89 TE IS

i WEsE e b
i T n
TROGER " L P— :
VA 1 -
| TeREHOLD
| sovien
iV A pfemzan L
WIAVALLY ;ﬂ -1
CETER 4 Towe
Do 5

FIGURE 1. Menostable

The vollage across the capacitor en lncreases expon.
tislty for a peticd of t = 1.1 R, C, at the end of which time the
vollage sequals 203 Vo The comparator then resels the
fep-flop which in wrn discharges the capacion and Onvas the
output 10 115 Yow state. Flgure 2 shows the waveltems gener-
aed in s mode of operation, Since the charge and the
tireshold Jevel of the comparator ara both directly propor-
Bonal io supply voltage, the timing intental is sidepondent of
Sppy.

L YA,
. IR W
| A 1t
i
Dyl v
Ver = 89 Top Trace: Input SVITI
NIME = 07 muDfV. Mdele Trace: Dutpd 5Vl
R = 280 Bonc Trace. Capacncs Vaohage ZVilw.

C = 001
FIGURE Z. Monastable Wavelorms

During the timing cycks wihen the culput is high, tha further
appiication of a trigger pulse will not effect the circut so long
as the Irigger input |s returned high at least 10ps before the
end of the liming interval. However ihe cieuil can be reset
diring this time by the appicabon of a hegative plise 10 the
reset terminal (pin 4). The cutput will then rermain in the kow
state uneil a trigger pulse is again applied.

When Die résel function is nol In use. It Is recommended that
it be connected W Ve 1o avold any possibiity of false ig-
geng

Figure 3 s & nomograph for easy determination of R, C vatb
ues for various lime delays,

NOTE: In monostable operation. the tnigger shousd be ariven
high before the end of timing cydie.

"o

-
2

ol

C = CARACITANZE (uF)

1003100l s W " D0 2 "2 03 10
Ig= TWE CE.AY
DLOYTRE 7

FIGURE 3. Time Delay

ASTABLE OPERATION

If e clecist s connectad as shown in Fguwe 4 (pins 2 and 6
conneciat] & will tripger itsell and free nin &s & mukivibeator.
The exiemal capackor charges through R, + Ry, and dis-
charges thiough Rg. Thus the duty cycie may be precisely
S0 by W falio of theso wo fesistors.

r————r————.——-—{y—ow
¥ ;
{ ] S o
i [ ?
.
g" 7 T
3
1 $n
L L
1 s -
::‘ 1 1 |
Fin
IIM
xx
LRy

FIGURE 4. Astable

I this mode of opetation, tha capaciine charges and dis-

chargas betwaen 113 Vg and 2/3 Ve, A% inthe tnggerad
made. the charge and discharge tmes, mnd therafore the fre-
QuENcY are ndependeat of the supplly voltage.

wwww riional comy

S5SIN
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LM555

Applications Information (contimmed

Figwe 5 shows the waveforms generated In this mode of
operation.

//‘ /‘\\ /:
A |V
i b
oS! 2
Vi = 5V Top Fraca: Outgent SVTee,
TIME « FOpuey, Botiom Truce: Capacltr Yolugs tv0n
Ry, = 300
Ry = 32
G » QD

FIGURE 5. Astable Waveforms

The charge time {ouspt high) is given by:
ty = 0603 (Ry + Ry) C
And tho discharge tme (output low] by:
1, = 0.603 (Rg) C
Thus the tatal period is:
T =1y # 4 = 0.693 [Ry +2Ry) C
The frequancy of esclation is:

Bl A
T (Ry ) 2RgIC

Figure 6 may be used for quick determination of these RC
values,

The diry cycle Is

“"

PRI AGE 1,5
."

L1

vy
i ]

L T T T

- PACE AUNNING FREQUERGY IHe

e 1

FIGURE 6. Free Running Frequency

FREQUENCY DIVIDER

The mongstable crouit of Figure 1 can be used as a fe-

quency drader by aduistng the length of the iming cycle.

Flgure 7 shows e wavelorms genatated In 8 divide by three

cifcul.

| | ]
i
e
w"’ﬂ 7 ~;--'"
edaTii.n
Vicg = 5Y Top Trace: knput S0ty
TRIE = 2000V, Mdde Trace: Duiput 2V
Ry = B HAE Botom Trace: Capachor 2WDic
€= BoMpt
FIGURE 7. Frequency Divider
PULSE WIDTH MODULATOR
Ve the timer & led in the ble mode and

with a continuous pulse Wain. the outpu pulse
width can be modulated by a signal appéed to pi 5. Figure
8 shows the circuk, and in Figure @ are some wevedorm
examples.

l ) W

-
<

> R,

< R
- b3

TRILREN Ot 1

D LTI
T Gt (] —ow :J:.
)
. L vl ARt
FIGURE 8. Pulse Width Modulator
% e - = +— i
\\
- 1
i
— — M in " b
. L ]
¢ AR X

Ve = & Tog Trace: Moduagon 1ills

TME = 02 muTN Botom Tracs Outpur Velibge 2V0%.
Ry = 10

G = nos

FIGURE 9. Pulse Width Modulstor
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Applications Information (coaunued)

PULSE POSITION MODULATOR

This application uses the tmer conmected for astable opera-
tion. as in Figere 10, with a modulating signal again applied
to the control voltage terminal. The putse position varies with
e modulating signal, since the threshold voltage and hence
me fime delay ks vared. Figure 17 shows the wavelorms
generated for a trianghe wave modulalion signal.

Q taee
. >
<
I 1: L
1 ?
<
<k
(L S |
W OULATIA
DITIT O] § % -
3 L i b L]

FIGURE 10. Pulse Position Modulator

v

Vg = ¥ Top Traow: Meduiion gt 1D,
TIWAE » 00 oD, Botiorn Traee: Outpun 38900
Ry = J0)
Ry = 30
C « Q0N

FIGURE 11. Pulse Position Modulator
LINEAR RANP

When the pullup resistor, Ry, inthe monostabie chicut |s re-
placed by & constant current searce. a MNear ramp Is geoer-
ated. Figive 12 shows o crailt configuration ihat wal peform
this funclion.

| BUTIUR O 3

TRIGOEAO——{ 2

ARV I8

FIGURE 12.

Figure 13 shows wavelomns generated by the lincar ramp.
The time mterval is given by:

. 2/3VegRe Ay + RAC
- Ay Vg — Vee (Ry + Ag)
Vpg ™ 0.6V
Vgg = 0.6V

/ B i | - | ,“/

[ R

Voo = SV Tap Trace: lnput B0

TRE = 20000V, Midche Frace: Uhitput S,

Ky = ARy Bt Tracs: Capecion Yolage 191k
Bz + W00 X
e 2T R0

© = 00

FIGURE 13, Linear Ramp
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LM555

Applications Information (comind)

50% DUTY CYCLE OSCILLATOR
For a 50% duty cycle. the resistors R, and Ry, may be con-

nected as o Figure 14, The time period for tha autput egh s
he same as previous, t, = 0.683 R, C. For the output low it

81,
- 2R,
(RaRg)/(Ry ﬂai]C in [E&;‘Eﬂ

Thus the freguency of oscillation Is

P ey
Wi

“Q Ve
3
iy
2k
? 1 AAN
[T ]
DUTPHT Ol 3 & -t g
' I m— QB
[y

B )

FIGURE 14, 50% Duty Cycle Oscillator

Note that this circtit will not oscillate 1 R;; Is greater than 12
Ry bacause the junctien of R, and Ry cannal being pin 2
down 10 1/3 Vi and trigger the lower comparator.

ADDITIONAL INFORMATION

Adequata power supply bypassing = necessary Lo protect
associatad circutry. Mmimum recormmended is 0. TpF in par.
allel with 1pF elecurobytic,

Lower comparator storage time can be as a5 10us
whan pin 2 is driven folly 19 ground for siggering. This limits
the monastable putse widkh to 10ps minenum.

Delay time feset 10 ot i 04T fypical, Minimum feset
palse widih miest be 0.3, typical.

Pin 7 current switches within 30ms of the: cutpat (pin 3) wolt
age.

W natonad com
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Physical Dimensions inches fmillimeters) unkess othanwise noted
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LM555 Timer

Physical Dimensions inches millmaters) unless otherwise noted (Continuad)
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As Used herein

1. Lo support devices of systems are devices of
systemns which, (a) are intended for surgical implant
o the body, or {b) support or sustain ife, and
whose fallure 1o perform when properly used in
sccordonce with mstructons for use provided in the

can be reasonably expecied 1o resul in 3
significant injury to the user.

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected o cause the failure of
the e support device or system, or w affect its
safety of effecthveness.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Ordaor this documant
by MCR265/0

Thyristors
Silicon Controlled Rectifiers

designed for inversa paratiel SCR output devices for sokd stale relays, welders,

bailtery chargers, motor controls or applicalions requiring high surge operation.
« Phota Glass Passivated Blocking Junctions fer High Temparature Stabiiity,

MCR265-4
thru
MCR265-10

Centar Gate for Unitorm Parameters SCRs
+ 550 Amparas Surge Capability 55 AMPERES RMS
« Blocking Voltage 1o BOO Voits 50 thru 800 VOLTS
i PR <
A o-—_-—%—-—o X
o
N\
CASE 221A-08
(TO-220AB)
STYLED
MAXIMUM RATINGS (1 4 = 25°C unless atheiwme noted |
Rating 8ymbol Vaiue Unit
Peak Hapetilive Forward and Reverse Blocking Volaget!) VDRM vals
{14= 25 10 1256 C Gate Open) VRRM
MOR2664 et
MCRZ656 4030
MCR2G5-8 Bl
MWCR265-10 BOD
Foneud Cuvem (T, = 70°C) 'T(RMSI 55 Amps
{All Conduciion Angles ) Ly f7AT3) 35
Paak Non repetitive Suige Cuneni — 8.3 ms Hrsm 550 Amps
{112 Cycle, Sine Wave)
Forward Peak Gate Powel Pam warts
Furward Average Gate Power Paiavy s Wan
Forward Peak Gale Curen? | ) Igpt 2 Amps
{300 us. 120 PPS)
Operating Junction Temperature Rangs 1 40 10 125 i
Srwage Tempeatve Range Tsiy 40 1o =150 C

96

VR andVpa forall types can be applied an a continuous basis. Ratings apply for 2era ar negative gate voliage. nowaval, positive gate

voltaga shall not be applied concurrant with negative potentiat on tha anods. Blocking voitagas shall not be tested with a constant current

soirce such that the vallage ratings of the devices are excesded

These devioes are roted *or use in applications subject tu high suige conddions . Care must be taken 10 insure proper heat smkang when

the device 1s t0 be used at high sustamed currents

¥ Motomia Ine. 1968
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IAUL) CASE TEMPERATURF

MCR265-4 thru MCR265-10
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resstancs, Juncion o Case Rasc 08 o
Tharmal Resstance, Juncion to Ambient Raga &0 oA
ELECTRICAL CHARACTERISTICS (T = 26°C uniess otherwise noted )
Characterlstic Symbel Min Typ Max Unit
Peak Forward or Reverse Blocking Curent DRI, IRRM
(VaK = Rated VDR of VRRM. Gate Open) Ty =25C - - 0 BA
Ty =125°C : - -- 2 ™A
Forwarg "On” Volagel 1! Ve - 18 19 Vols
{hy = MDA}
Gata lrigger Current (Continucus do) e mA
tAnode Voltage = 12 Vdc Ry = 100 Ohms) - Fa 50
{(Ic = -40'C) - 43 90
Gate Trigger Voage (Coninucus do) vGaT - 1 15 Voiss
{Anade Voltage = 12 Vdc, K| = 100 Ohms) %
Gate Non Trigger Voltage Vep 0.2 — - Voite
(Anods Voltage = Rated Vora. R =100 Ohms. 1 5= 125°C)
Hulding Curren? [ - 37 78 mA
(Anade Violage = 12 Vdc, Gate Open)
Tum-Cn Time tgt — 15 - Bs
(It =85 A igT = 200 mAda)
Cntical Rae-of Rive of Off State Voltage dvid: - 50 - Wins
(Gane Open. Vny = Rated Vs Exponential Waveform)

1. Puise Wistn = 300 ps. Disty Gyole = 2%,

FIGURE 1 — AVERAGE CURRENT DERATING

FIGURE 2 — MAXIMUM ON-STATE POWER DISSIPATION

48~ P S & e T T [
e A D Co e v | i | i /:'3;l
e (G I
! il % 2 : %0 /“— e —
\'\ = CONDUCTION ANGLE Fr s /»;,. i ]
ST 1 g ® i / / L
b ] 4 UV S S
\\ ~ \\ < g ” | oy V] L
| OIS T LA A S L R —
£ 1 N R | ¥ | wedtthe
iy GRS e —-A;,.g:\ R . i | v CONDUCTION ANGLE |
o 13k - D 1y 4 = 1 ! ¥ 1
8§ i o J a bk i
T R R A T e TR TR TR AR R i T
11 jhy) AVERAGE ON STATE FORWARD CURRENT (AMPS) 11 {Av+ AVERAGE ON-STATE FORWARD CURRENT iAMPS 1
2 Molorola Thyristor Davice Data
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MCR265-4 thru MCR265-10
FIGURE 3 — GATE TRIGGER CURRENT FIGURE 4 — GATE TRIGGER VOLTAGE
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FIGURE § — HOLDING CURRENT
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FIGURE 6 — TYPICAL ON-STATE CHARACTERISTICS
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FIGURE 7 — THERMAL RESPONSE
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MCR265-4 thru MCR265-10
PACKAGE DIMENSIONS
5 0y %m.m: TOLFRANCHG P G
A
- @ CONTROUUNT JIVENSON IO
T Sodedba it b e
‘—' - ALLOWED A
_— & SETRETRNT Bz
u- ! 4 e
rE- —

I

.
fed i 38

HEE

PN CRNDE 4
& ASODE K 7] e
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E j A ke : -
¥ %
199 ) (%
Wi i
i i i
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CASE 221A-09
(TO-220AB)
ISSUEZ
Molo e reseves n- ngnua m-umanpu vh;um'\mbwm mm-m anty m-mm y '-pmm
the sunatsity of ds DIDGUEAS 10T &Y DELCUA! DUIPDSS, runoumumn,tmmmdh.mmmmundmy‘mo’emmﬂ
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Opfoelecionics

SHARP Photocouplers !

Photocouplers
Features Classification chart
Various output r VDE approved (long creepage distance type) %
[:Sm""'“"“' - Minifar package fype
Bid ional output Ir i
itpmnznaq ; rj {PCACO senes| Opaque mini-fat package type
bt ol | §' DIP 6-pin, Viso SkVrms
Various package formals:—— Standard dual-in-line package g Opague 4-pin x N {N=1,2.3.4),
+~ Flal plackageh 3 Viso: S5kVrms
= Mineflat packa: e .
L DUakin-ino package for long f. ECitd scties] 0PI

craepage distance Srandard 4N series
Wide line-up of products d by salefy standards: [ Srandard EN series (CPIC™)

UL, VDE, TUV, BS, SEMKO, Damq! El
High isolation voltage: PC100/PCT00/PCECO series, etc. Pholptriac coupiers
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