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Abstract

An ionization sensor is a device to detect various kinda of gas since it does not depend on the
gas absorbed. This sensor will use liberate the electric charge theory. The starting breakdown
voltage depends on the concentrations and types of detected gas. This protect will design and
build a detector to identify types of gas by ionization sensor based on carbon nanotubs. There are
four main parts of the detector. The first part is 0-1200 V switching DC supply for generating
electric. The second part is circuit for check current passing sensor level micro Amp. The third
part is micro controller for supplying voltage and processing types of gas. The last part is the

display LCD. This detector is able to identify types of gas, such as He, Ar, N, and Air.
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1)
1. nudmygwuIRn1 § 2 v1 A9 OSCI / CLKIN (31 13) uag OSC 2 /
CLKOUT(wv" 14)
2. QUYL § 1 9189 MCLR (11 1)
3. QU ABUNA-1e1ANA T 33 11 uluTiuvmesae 6 v 1dun RAO -
o Yy o I =] } S
RA5 91 Woiaillaun U1 RBO — RB7 Wosad laun RCO-RC7 Wosad 1aitn
RDO — RD7 uazwosad 1oiin REO — RE2

' 1=I‘J - -] -~ o
4. ﬂqmn"lvlmua Y29 a9 91V (112,31) 1399105179 LAz v @
88

1132)v58 Nidi@dsa+sv

PDIP
FCLRVARTHY —— [ 1 U 40 [} ~—a RB7/PGD
RAD/AND ~—a ] 2 30 [[] =— RBHPGEC
RA1/ANT «+— [] 3 3N [] -—e RB3
RAZJANZIVREF- «— [] 4 7] -—e RB9
RAJANINVREF+ a—u [ 5 38 [[] =— RBIPGM
RA4/TOCK! o—e ] @8 35 [] =—e RB2
RAS/AN4/SS =— [ 7 4[] «—= rRB1
REOFID/ANS =[] 8 33 [] =—= RBOANT

32 [] =— vbb
3M[] =-— vss
RD7PSP7Y
20 [J =—= RD&PSPS
28 [] &a RDWPSPS

RE1VWR/ANS ~— [l 9
RE2/CS/ANT =— [] 10
v —e [ 1
vss [ 12
OSC1CLKIN —= [] 13
OSCZ/CLKOUT a—— [ 14 v RD4/PSP4
RCOT1OSOITICK]! w—a= ] 15 26 w—a RC7/RXADT
RCYT10SI/CCPZ =»—» [ 18 25 [ ] »—a ROBTX/CK
24 -
23 -—

7.8/1.84919id
O

RC2CCP1 =a—a [] 17 RC&SDO
RCABCK/SCL =[] 18 RC4/SDI/SDA
ROOPSPO »—a [] 19 22 [} ~=—a RDYPSFD
RD1PSP1 «a—[] 20 21 [ -»—a RD2/PEP2

51 3.1 msdavives PIC16F877
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M1 3.1 5wazideavdyy1Uves PICI6F877

DIP | PLCC | QFP [LUOP|  Buffer -
Pin Name Pk | Piné | Pt [Typa| Type [DOSCOIRtIOR
e oo e o — eca— —
[OSCTLIN RERERRG Oscillor crys fa] input/sxiemal clodk source inpul
{oscacLkouT ul n1lo —  |Oscilistor erystel output. Connacts to crystal or resonter in
crysial oaciistor mode. In RC mode, OSC2 pinoutputs
CLKOUT which has 1/4 e kequency of 0SC1, and
dencien ihe instruetion cycls reta
[WCRveerIY | 1 | 2 | 18 | WP | ST |Master clear{reset) input or programming vailage inpud or
high voltage test mode control. This pinis an active low
raset to the davice.
FORTA is a bi-directionsl /O port.
RAJAND 2 3 ¥ |10 Tm RAQ can also be analog inputd
RATAN 3 4 2 | w ™m RA1 can slso be analog input!
RA2ANZVREF- 4 21 |0 T RAZ can siso be analog input2 of regative enalog ref-
erenca voltage
RAJANIVREF+ 5 6 22 o TTL RA3 can also be analoginput3 or pasitive anslog refer-
ence voltage
RA4ITOCKI 6 ? 2 | w st RA4 can also be the clock input to the Timer0 timer/
counter. Quipwt is open drain type.
RAS/SANA 7 8 A4 W T RAS can also be anslog inputd or the slave select for
the synchronous senisl port,
PORTB s a bi-directional X0 port, PORTB cen be scitware
grogramred for intermal weak pullup on all inputs.
RBOANT LT g | wo | Tsr® RBO can aivo be the extamalimtermupl pin.
RB1 T O 9 | w ™m
RE2 % | 18 10 | w ™
RBIPGM k| N " [ a8 RB3 can also be the low voltage rogramming input
RB4 37 41 " |0 L imsmupt on change pin,
R8s k] 42 15 | WO T irdatrupd on change pin,
RESFGC 3% | 43 1B | w | TusT® intermupt on change pin or [n-Circut Debugger pin.
Sarlal programming elock,
RBTPGD 0 | “4 1 LSt intermupt on change pin or InCircuit Debugger pin
Serigl programming dsta.
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M13190 3.1 SwazEUANITYYINYDI PICI6F877 (7D)

DP | PLCC | QFP | IXvP Bufter -
PinNeme Pine | Pine | Piow | Type Type Description
PORTGC It & bi-direciionsl VO parl.
RCO/T108QTICKI | 1B ie o 8T RCO can also be the Timer! oscilator output or o
Timor! alochinpu.
RCUT10BICCP? | 18 18 ro ST RC1 cen sko be the Timeri oscifi@or isput or
Copture? input/Cempaore output A7WM2 outpit.
RC2/CCH 17 19 o ST RC2 can slse be te Capture? inputCompers! audput!
PWM1 output,
RCIBLVIGL 18 2 7| ST RC3 an also be the syndronoum serial clodk input/
output fer both SP1 and £C modes.
RCA4/SDISDA 23 25 2w sT RCA car akeo be the SP1 Data $a (SPI mode) o
data 170 (12C made).
RC&BDO 2 20 43 o] ar RC5 con abw be the 5 Data Out
(5Pl moda).
RUBITXCK 25 Z “ sT RCSH cen siso ba tre USART Asyrchronous Trensmi or
synchranous Cloek,
RCTRXOT b 2 1 ¥ 8T RCT can alw ba the USART Asynchoncus Receive or
Synclumout Datr.
== racti 3 p Bisl BEVS
when mrfainu ba nbmaaaorbua
RDOPSPO 19 20 B | w| s
RD/PSP 20 22 | | sym®
REAEH2 21 23 o | w | sTnm
ROVFSF3 2| 41 | w | sy
RDAFEP4 x 30 2 | o | srm®
RDSPSPS 28 an 3 w | sy
RDS/PSPE 2 | a2 4 jw i sm®
RO7TPEPT » a3 5 o SUTTLR
PORIE s & bi-dimsctions] 1D port.
REDAEVANS 8 9 25 | o | sy RED can alao be read contrm! for e paralil siave port,
or anslog input5.
RE1W/ANS 9 10 6 | 0| sTn® RE1 can also be write control forthe peraliel slave pord,
or analog inpull.
RE2EGANT 10| 1 27 | w i sym® REZ can also be select cortrol for the paralsl shve
pat, oranalag input? .
sy 1231] 1904 | 6.286 | B pa Ground referencelor l6ga and I pRs.
hn Haz| 13,98 | FaG 3 B — Bosve supgly Tor lagie and 701 pins.
NG — [131.00, [ 12,15, - Theee pire are nd imermally connectsd. Theae pina should
10 33,34 be left uncormactad.
Legend: i=inpit O = oulpet 1 = fepblendpun Pz powsar
—= N ot used TR =TTL input ST = Schmitt Trigger inpus

Now 1: This bufer is & Schmbl Tigger hpul when aonfigufed @1 an axtermnal intefrupl.
2: Thia buffer is a Schmitt Trigger putwhen used in seris prograrming moda
3: This buffer is @ Schmitt Trigger inputwhen config ured an geners] purpoae 10 snd a TTL inpit when used in he Parallel
Slve Fort made {for intorkacing to @ micrpraresasr bus}.
4; This buffer in @ Schmitt Trigger input when configured in RC oecillstor made and a CMOS input otherwise.
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3.2 msuasduana A/D uaz D/A

dygmewiasn Ao dannaudoyauuuaoiios (Continuouse Data) HUUIAYDS

Tygalund  manldouulasvunavesdyanauvuseududes lilsfuamnm  §h
as 1 o @ o [ [y :
s fuyptmsnduia 1R 1wy ussduveai

dyguatnon Ao Fygyrudoynuuuludeilios (Discrete Data) fivtnavesdeae

~ - a o o e 1 o o o ~

ash mslasuasvinavesdygranduiui dula Tinlsfumunar Wudyenui

(]

wyud e oduda 1 wu Saygno i

[ =y add
mamlasdgyanasi 2 I5ho

Qo

Laslasdyanaswaeniiudyauainoa

U o

U an,

2.msulmdyanudteeadudygiueuinon

uu

3.2.1 mamlasdygnuewnsendudayenuitnea

1
¥ = as

° ~ LY o @ a
Analog to Digital Converter (A/D)¥vhiudasdyaadoyanuyuaivg dudia’ld

L @[

kg

dudoyamaiih Wedlowdrgninlszuiana Sadluvurumsuitswesnsiudoyn (mput
UninfhunszuaumsSianinsindg  Adggulsiudoiios (analog) 4Tumsuadldidhy
Fyanudsaon lavlifnsaudeyadifguadnives ADC Hdnwuzassd Ao dmus
sgAunToaniue Minvvosamuzimziumsondidaues 2 fio 2, 4, 8, 16 Hudn dayga
ﬁﬁﬂaaﬁfujmﬁ 2 aouzuaFeN binary ﬁasaﬂlv‘;fawuﬂmmimmm“lugﬂvm"luuﬁ Ty
gruzdoanuyes uilwuaggud

2esildlunsuasdyarueumenduaiaoafimnnemaisiie  Taewldudn
wvsudasdgyaeuneniludinea (A/D converters) filFnusgilszu 7 wilafo

1.Paralled Comparator, Simultaneous, 30 Flash A/D converter

2.Single — Ramp W30 Single — Slope A/D converter

3.Dual — Slope A/D converter

4.Charge balance A/D converter

5.A/D converters using Counters and D/A converters

6.Tracking A/D converters

7.Successive — Approximation A/D converters
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3.2.2 manlasdyanundneailudyanaewasn

msthaeufuneswieluTnsnouInsamos lhifeudetugnsainwuend19ezdes
munsovanszuu Ifmansehausutuginseineg Idyngluuy wazdesansavin
fudyanaddaea unzownonIdifluesied Tasdeyafiezdenonnnnouiume nie'lulns
nouTnsamesiteri lilmuqugtnsaineuen Sniludygraasaea mngunseiiiiude
sfussuuduglasaldidisiviovnuiudyaueuiasn Yedvainesdimsuinlag
dyanadtaeaiiusuiaenluszuuniugy

3.3 nanmahnuvenwlasdygnueinaeniluAineauyy R2R Ladder

2995 DAC WUU R2R Ladder (12395 DAC Snuvumilefiiionlddu deiliiioann
annsonigunsallunsadiensesie  nszummsadenaes DAC  wzSudunniesdn
AunusevuIuiy 2 § dagl 3.2 (2) windadumu 2 fdiauihtu nssued nadu
Erumuiia 2 daezhiufenidu 12 vimiuhmsGousddmuionomanissia
31/ 3.2 (o) MAMAIUMUTYA X sidy 2R Fufumanudumuiidusetonazunie
¥oaga X aediiwidude 2R didSansauedivaduidude 12 a1y X Snssua
T 12 szgausnesnidluasamedasdiadumu 2R aesfafinevuiufunseuedi tnaru

v
2995 lumanisadlu 14

v ¥
31 3.2 2395WUFIU R2R Ladder

o 1 ' [] [ [~ o a
Humnen I Imnaenaesmd i lusamaremat neztldnszuagnindoun
J et al = "‘ e 1 o d' ﬁl

U mﬁﬂuﬂumm%wu"lmmnszuﬁﬂax‘uu ﬁ";uaﬁsmawmmﬁ’mmumwﬁa R uag

ke d

RAgN32(c)  damgii 3.2 (d) 1llua995 DAC U R2R Ladder ¥41@ 8 1A DO-D7

L0

d| A = = U4
luATnoaduyn uaz Vo ilusuinane 1A
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3.4 gamiinsazmymaunesmasduaaeasniludsnealnaliled pac

VG
Ro L v+ LSBE B0 o
AN
Y LU
2 4
Vo | 1 lo 10
O—<LM385N| 4 2 |- B2 ———@
9
B3l o
L i DACO800
BerE o
16 7
coM B5-— @
001u F
3 v. Bel8 o
150 Vref + MSB B7 —u Vre
T
LRV vref + 12 ”{f ,

119 3.3 2esulasdygraeuineniludinealay1dled DAC 0800

R & ° s Ad & ' =
Resolution 44924 180 ndnmvesdaiilu mput v99 D/A WU wud D/A T Input
o - -] o @ ar u’.:
$mu 8 U Amwseaderzduussiuvesdyann Ouput Idvianua 2° use 256

a o : ' L o
5ZAU A91iU A1 Resolution ¥8asiunaA® 1 1u 256

] } 4
Full-scale Output Voltage 92U8niNAL5IAU Output mnfiganazldein /A 1iuq

e Sh.

MNFI26192993 898 usadudredasstlouru R14 9218 Output Voltage Aeilu'h)
amaums Fudostloudeyaiiiu 17 yodalify DA Aezildldusedud
Output 11U 10V x(255456)=9.961v azdanaldimsedu Oupur gagaiiez1vn
D/A wxvfoundifiszyan of 1 LsBrameusata siamsidasontuiniiuiovou
Input Code H99ze11505114Va10¥TAEY Binary , BCD, Offset Binary %9 1519244
doyalulvi D/a Tigndes

Accuracy AIBfiIAUYARBIVDINTIAY Output #i'1%oonu193e Wieudsuiusus iy
Output finsez I&amgui] TnsszvenilunlefiSus vea Full-scale Output 191 D/A
Full-scale OQutput 10V +/- 0.2% accuracy ﬁwwu1uﬁa'j1ﬁuﬁﬂwmﬂa§j1wﬁaa

10.00x0.002=20mV Taul1udr Arnufanarnuns D/A Aeedia iy +/- 0.5LSB
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5. Lincarity 9211183819 0AANIIAYS Output Voltage M3aMsuiuuundunsild

g r 4 a '
iendarvesdoyanindesliinn Gafvedalszua +-0.5 LsB

.

6. Setting Time foszvziInN D/A 14lumsild Output Voltage SinwiAudoyad
Howd 1y TasliinnuRananld +- 0.5 LSB

aunms Vo

4 8 16 32 64 128 256

Vref oy B0, Bl B2 B3 B4 BS B6 BT,

Voot (Ro){—+



o
UnNn 4

mseennuusesdiniuglnsainsreduMadieitmslesewluumazmimaasa

o [¥) d o - V)
4.1 m3venuu 1 IEMLgUnIamTesuMad w3 Ens lesou iy

-]
MINIITUHUYOINDT
Voot 24 v Vee 5V
-
2 vo [2 v vo 2
LM350T LM7805
Adj GND
1 2
240
470uF _L : 100uF _L
sov T 18y T
Voo 5V
LCD Display 16*2
10k—= Y58 VOD ¥ S RW 4085 DB6 DAY
tlz A 4§ ¢ 11 12| 13] 14
Voo 5V
-— T
1 32
VoD VoD
WER I‘OUF
RBO
2K 2K
L]
1k s PIC16F877 roo
1 < 2k RCO D3 |20
- 18 21
:1’(2K RC1 RD2
7| pe RD4 |27
1!§K 18 RC3 RD5 |28
£ v 23| pes RDS |28
T
24 pes ro7 |2
® 28 ce
Frr———————
28 ger
1K
K
vee 5V
K S1K il Y Rrao |2
CLKIN GCLKOUT VS8 V&S
13 W 2]
{
4 MHE
10pl 0pF =

Vel 24 — UlraVoltage 30A24-P30-C

s Remote Adjust Input
8
2 Yoltage Cutput
Positive Powaer Input
92

HV Ground Retum
' npul-Power Ground Returm serscr

Eout Monitor

3 Signat Ground Retum

2201 RL

4 o o s [y a, @
117 4.1 gihsesdmugUnsalasedumadaiins leeou lueduy




& PN ) o - Al = ) ' ) - o -
wnansiidwenasianubidmsunslsnuienisnyiniuu lweygnlmilulydssleguaunisan

lunsdlla v dnnamuiilndaudadiien wagnedonsdisaivetenaisynasaninisiluly
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aundluov LE)WT‘V!T] High Voltage Power Supply NV OV mm’fu Micro Controller %:L?ngﬁu
1 PORT C 91 0x00 dufiaziin Wefwes PORT C Qﬂlﬁmiﬁfuﬁlxﬁﬂﬁsmﬁvgmanqm
Digital to Analog Lﬁll‘léjlu uaztmﬁwmm High Voltage Power Supply ﬁﬂzxﬁnﬁumn Tuvae
# PORT C griftumiuii 29sasvaeunszuai Inarudume fszdyly lnsueudlunn
Sensor Circuit 9zt inouidanszuad Inarkud Gas Sensor Fuflumsidagaussiuusa
avnd Wi} nszuaf Inarg Gas Sensor 1 10 24 aulfeiuihuusanniTidnineTay
az1¥@adumu R, 220 kQpoYNTUAL Gas Sensor Unzi¥AvINUTIAUANAT DA IAIUN Y
R, 220 kKQ (V) "ﬁﬁiﬂ)ﬁﬂ‘lﬂ Inverting(¥1 3) 499 Comparator 1At Comparator 1“1&%55@31‘]’5’
IC LM358N 11 Comparator TunisilSvnifeusussduszning vy, fu v, 4 ¥, firofy

41 Non Inverting(¥1 2)493 Comparator UsWA1U 2.2 V il V,, fidndosnn ¥, i Output

ref
484 Comparator #ADAUY RB1 483 Micro Controller fiara1ziilu «1” (W3 o1viy V., ) Micro
a &4 @ o ~ ' P
Controller N9g1fiNA1WDY PORT C JuiSosnaunsziiansadu v, Saunnnd ¥, Output
4894 Comparator 1/agueAIEIN “I”1iU “0” Micro Controller 92MyANTIANAIDY PORT C
ar 1 é 1 o r o
1325UA1910 Eout Monitor 910NN High Voltage Power Supply Fuflumdasauvoaus iy
HV Output 1Asiid@51831 Eout Monitor : HV Output IH1fD 1 V : 1000 V mgamohignutag
o an - Y A d . 4
Wudygrustaealas ADC  wnfSeudovfudeyafnu1¥lu  Micro  Controller 1e
asnvaeuiuusdusnaivesmariiale uda Micro Controller azfhmstlszulawna
Az ATy AIAAIHATTIAYBIRIFAATIINUNINED LCD 91NY Micro Controller 98NTLN
MauSudunaos PORT C 1vi Au5adu1919WNU03 High Voltage Power Supply 9$n&UN1
¥ []
dugut uazhauduseuusnidiSossuninzliniinaila START SWICTH vjnedhsianga
MINNMY
e o 79 sk iy ' o o
nnnsauauiRvesmmsein iy lassnuilaunsomausiduiusaa
(] ] = 3 o d'
vpalaAnssiia 19dIn15199 4.1

! ] [y o« (=4 o T
ﬂ'l‘i'l»iﬁ 4.1 G]'1'i'NllGUUWIU’Ulliﬁﬂul‘uiﬂﬂ'\'JH‘UBGﬂ'I“ﬂ‘]fuﬂﬂ'N"]

yiiavesmaiminnmagey nsaaunanare(lan)
Helium 349
Argon 650
Nitrogen 798
Oxygen 842
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M99 4.2 M1afSeuieuswsunsaadvesiayiad 9 15 lumnaass

yiiavesmad | ussduWanais HIIAH u339614 Eout
umaaev (Tan) Eout Monitor tfluavgiu
Monitor 16
Helium 330-370 0.33-0.37 0x11-0x15
Argon 630-670 0.63-0.67 0x20-0x23
Nitrogen 780-820 0.78-0.82 0x24-0x29
Oxygen 830-860 0.83-0.86 0x2B-0x2D

4.1.1 High Voltage Power Supply 0-1200 V

#wIn-1unn High Voltage Power Supply 0-1200 V xﬂuiu@,aﬁu?%;ﬂ Ultra Voltage

'y 9/ P o 11 ¥ as s 4 =t a/ T a/
30A24-P30-C M fiduurass wIWIfAy Gas Sensor ussdmoanazlinisiSunus sdu

uuude Tufa Taomsaaumsiua s sdue dnad e Micro Controller

UAINIAYLI Ultra Voltage 30A24-P30-C

1 4
1191803 Positive Power Input v1 2 MAY 24 VDC

2. 11598 U Voltage Output 0-30 kVDC

3, 95 18IULLTIAY Eout Monitor #® UI5IAU Voltage Output 141U 1 V: 1 kV

4. I59AUAIVAN Remote Adjust Input U1 6 VAUV 0-5 V

Veel 24V

T

DAC

Ultra Voltage 30A24-P30-C

Sensor

]
Remots Adjust Input

Positive Power Input

Input-Power Ground Retum

Signal Ground Retum

8
Voltage Output

HV Ground Retum ®

Eout Monitor

Circuit

31Jﬁ 4.4 7995 High Voltage Power Supply 0-1200 V
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mseenuuud vl
AR89 Positve Power Input U1 2 (41111 24 Vde
-14115.98 Voltage Output 0-1200 VDC
-9 318 IULTIAU Eout Monitor AB 153U Voltage Output (1A
0-1.2V:0-1200 V

-HTIAUAIVAY Remote Adjust Input V1 6 IR UMY 0-0.2 V

4.1.2 Sensor Circuit
k7 d. o a v o a4 o ey d'dy o
wihi - Wuasvdanszuafi lnanud Gas Sensor tia¥agatusannilufitisi
o a as o o a [ =
MIFLTIALILTAA InedTmisidanszuad naru Gas Sensor TudSuio w4 Taely
AU 220 kQ AeaynsuIIAY Gas Sensor 18 Gas Sensor HagaLTAMINIvEiinTEUA

Tnaru 10 4 fiuseduanaion Adumu 220 kQ=2.2 V. imiiu ¥, uazilelinszua

ref
- =] o o ' ) 1 '
Tnamudndeadndes v ldussduanasen drdumu 220 4Q fimgendt ¥, Ourput

489 Comparator Ula szildsuannzan “17 du o msuldsumlasnzgmirlihlszunawa

Tay Micro Controller

s

a7 Ulb ﬁmﬁwﬁ;ﬂuﬁuw(Buffer) WYY IU2IN Eout Monitor Tunin High Voltage

o S ]

Power Supply 0-1200 V feuaziih liuauthudyanuiaiaoansli/Tas Micro Controller

[ ]

ngh ’ Vee 5
Voltage
Power | sersor | PSBR;T
L 3
Supply vepay L1, Y12
220K2 RL =
5
P 7 PORT
6 !.M385N U1b RCO

gﬂﬁ 4.5 Sensor Circuit
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4.1.3 Micro Controller 11a¢ 299340AIHad 8 LCD

ﬂﬁﬁ—!ﬂuﬁamuanm Remote Adjust Input 49391191 High Voltage Power Supply WY

2495 DAC R2Runz1lszunanadya1ai Iddade LCD Displayifuduuanwalas LCD

16x2 %xtmm‘nﬁﬂmmﬁ’wﬁﬁqwu

Y ¢ e & 1
moonuuy-191uTasneu Insmes PIC e 16F877 Fadeidiu Input 3 ¥1uaz Output

8n 15 vwaz T sunsudoyanslylu LeD Display ¥u1a 16x2 dadoyauuu 4 1in

LCD Display 16*2

v8S vDDVO RS R/W E DB4 DBS DB6 DB7

4 5 6 1] 12| 13| 14

Vce 5V

oK

Vee 5V
—
Vece 5V
10K—§-
1 24 3
Vee 5V -
——
11 32 l
VDD vDD 10 uF
MCLR I
To DAC ‘0
s PIC16F877 roo
RCO —
"
18! Rt rD2 |
17 4
RG2 RD4 (27
5 |28
18] bes RD:
6 |29
23 ccs RD
RD7 (30
24 res
5
25| ree
26
RC7 reo I
. 2
RAD
Sensor Circuit 34
RE1
CLKIN CLKOUT VSS VSS
13 14 12[ 31
_"]__

10pE= 4MHZ —qopF =

START
SWICTH

Ip—Arrpe—]

51i7 4.6 312995 Micro Controller 1A% MITHAAINAAIY LCD
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P311914U890IA Micro Controller 1ag 2995UAAINAAE LCD

START

CLEAR
PORT C

COUNT
PORT RC

ADC=
0X10-0X13

HELIUM

ARGON

ADC=
0X27-0X2A

N

ADC=
0X28-0X2C

N

CLEAR
PORT RC

I

31]‘?1 4.7 Flow Chart NM5119714U8IMicro Controller

NITROGEN

OXYGEN
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4.1.4 2997 Digital To Analog

ﬂﬁ]ﬁ—Lﬂmwsﬁmé”uuﬂmﬁrgzymﬁ%’mamm PORTC vod'luInsneulnsimes pPIC
wes 16877 vutn 8 idefludygnaemdonliaiugumsysusiusafuyesn Remote
Adjust Input 499019 High Voltage Power Supply 51&4%nﬁuusqﬁumuqunwﬂ%’uﬁmsaﬁu
¥94 High Voltage Output 4940717 High Voltage Power Supply &y

MIBOAUUY

Output High Voltage Power Supply Max = 30 kV : Remote Adjust 5V

Aoans 911959 Output High Voltage Power Supply Max = 1,200 V ﬁamfu

Output High Voltage Power Supply Max = 1,200 V : Remote Adjust 200 mV

aNuazdealunsUSum 8 ia 256 Step 925in1UALIBYA Step AL

Output High Voltage Power Supply = 4.7 V : Remote Adjust 0.78 mV

PIC16F877

RCO

RC1

2K RC2

RC3

RC4

RC5

RCE

RC?

VeeSv

Uza 25K 2K

-]

To Remote Adjust
of HV Power LMasen ;1K

Supply 4

UM 4.8 3112995 Digital To Analog
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4.2 MINAADINATHANINANDY

4.2.1M70033AAMINY HV Output 1HeudUA 13364 Eout Monitor

Veel 24V

DAC

Ultra Voltage 30A24-P30-C

Remote Adjust Input

Positive Power Input

Input-Power Ground Return

Signal Ground Retum

8
Voltage Qutput

HV Ground Retumn

Eout Monitor

—

Ui 4.9 1 1dvaaesmsianus i HV Output ifofUAIL5 99U Eout Monitor

YUADUNIINAABY

] P 9 Iy o o o as
L ap29s Uil 4.9 Taolalraniimes daussdu HV Output uazusesiy

Eout Monitor 117 High Voltage Power Supply

2. 14 Micro Controller ﬂ'Jmumsﬂ%’mhusaﬁummmﬂ High Voltage Power

' ) Yt a v o
Supply #142335 DAC TasiiouTdsunsuldlinisfivausesduveanin

High Voltage Power Supply Tunar 1 3uv ae 1 Step(1 Step=4.7 V)

3. J9U39U  HV Output [@ZEout Monitor ¥9301A High Voltage Power

Supply TunAsIAuLazLSsUHBUSAS 189U Eout Monitor AuA1 HV

Output

NaN1311a04 4.2.1

M15191 4.3 71519715 NADIIAAUTIRNY HV Output 1HigUUAILTIAU Eout Monitor

HYV Output Eout Monitor N3 IaIU
V) (V) HV Output : Eout Monitor
53.70 13.5m 4130:1
65.60 19.5m 3364:1
79.05 27.5m 2875:1
92.08 327 m 2815:1
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108.04 759 m 1423:1
132.74 80.7 m 1644:1
167.07 0.138 1210:1
179.48 0.167 1074:1
188.30 0.179 1051:1
192.90 0.189 1020:1
202.02 0.201 1005:1
207.59 0.207 1000:1
213.80 0.213 1000:1
220.20 0.220 1000:1
380.70 0.380 1000:1
422,87 0.423 1000:1
470.30 0.470 1000:1
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4,2.2 'rmnmms’J’mmznmmﬂmm’l’aynuma LCD

4.2.2.1 S1veamsnaasalaglyadndnuunafinilassfiunnii 1999 Sensor Circuit

Vec SV Vee 5V
LCD Display 16*2
0k VoD v E OB4DAS |
1 4 3 4 5 ¢ 11 12 13 14

l

10uF

2K 2K

vﬁv’\v VA v 19

l PIC16F877

1 RCO o1 122

RC# RD2 L

Re2 RD4 {27

R RDS |28

Red RD6 |28

RCS RO7 L

RCS
2 ey
Vec 5V

J2a _ VeeSV 34 RE1 RAD 2

Kl AL A
¢ o CLKIN CLKOUT ¥SS VS$S
(MISEN| 1K 0K 13 [ 12 3
1 4 MHz
= Test Switch l 10p 0pF =
Ver) 24 Ultra Voltage 30A24-P30-C Vee 5V
-
6 ]
Remote Adjust Input
2 Voltage Output

Fositive Powar Input

HY Ground Return

1
Input-Power Ground Return
Eout Momstor

5
Signal Ground Return

71f 4.10 jmsnaepanTuARINadILIT s assnmsnaass las [dadnduuunainddes

AVUNUI9T Sensor Circuit
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Sunoumsmaans

1. Ap2evsnwgilii 4.10 Taois 19219 a3n9u1nu2995 Sensor Circuit 1D
AOUMTHAAING

2. GuninanesTauidedanias 19 LCD wwuanatonIn “Press Stert
sW* muneiaddean1siinisisunisns195a 150 Start Switch

3. iffenm Start Switch 91019 LCD zidmsdoni “Processing. ...”
HU1EE9299581§3%191 Micro Controller 92MA1SIRUAT PORT C B4
159U DAC A HY Output HAUSIAUEoUt Monitor AR High
Voltage Power Supply Lﬁn"l{uﬂ U

4. Fungsussdu HY Output Afifaumsef 4.4 1na Switch Aidefuw
RBO 494 Micro Controller §ngMsuaaInauazifFoumoun s iqu
HV Output Y03 15iinmaq 7 3a'ld A58 HY Output v

Y 1 a 3 o W
FiIaf 197 199N aNAYDIA7 Sensor

HaN13Ma0d 4.2.2.1
M3190 4.4 ﬂ15Nﬂnmammﬁ'ﬂuazmmamwai’fmgauuﬂa LCD A10M3s1asininaass

TasldadndiuunafallaosAunnua99s Sensor Circuit

139U HV Output (V) d9n719VUD LCD
300 M
330 M9
340 Helium
350 Helium
360 Helium
370 Helium
450 M
500 19
550 M9
600 M
630 M
640 Argon
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650 Argon
660 Argon
670 Argon
700 N4
750 N4
780 N4
790 Nitrogen
800 Nitrogen
810 Nitrogen
820 Nitrogen
830 M4
840 Oxygen
850 Oxygen
860 Oxygen
900 N4

Veel 24

4.2.2.2 $1aeimInaasalaslinuAIUMUUNLII97 Sensor Circuit

Remote Adjust nput

Posltive Power tnput

Input-Power Ground Retum

Signal Ground Relum

Vollage Output Ld

R1 R2
J6M BETEM TP

Vee sy
—
2 8
1
L M38SN
R4 3
S8M 8598 M vrel 4

HV Ground Retum L

Eout Monitor

|

RB1

RAQ

gt 4.11 gimsnasoimsuanwwadiniimsdiassminanesTasldnnuy

AUNIUINUIIDF Sensor Circuit
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el R1-R4
A e ] o o et v
iesnnluTassnutiszinganisaaini o yaniinszue lvaru Gas Sensor

[ 3R] o '3 [ = ] An ¥ e
Wwny 10 /JA HATLIAUIUIAANIUUDIN VYT UAANN 9 'Y]vlﬂ‘iﬂﬂﬂEWﬂf!mﬁllﬂﬁilﬂﬂ

Gas Sensor flﬁWﬁx‘l‘ﬁv
Helium 349V
Argon 650V
Nitrogen 798 V
Oxygen 842V

=10 R

HV Power
Supply .
VRL=2.2V

RL
220 I
k =

31 4.12 299581089 1WAUMINUNY Gas Sensor

M3IAUINKINT R1-R4

fimuald R1 unumsiassmsiafiie Helium
R2 iNUM3$1899M33aR1S Argon
R3 UnuUMI§1a09mM3inie Nitrogen
R4 UNUA13919097715 AR 1% Oxygen

1. Helium TUSI8UIUIAATNI 349 V

R = %(22%0) — 220402 = 34.68kQ

2. Argon M3 WULUSAAINE 650 V

R, = -6-§—0£/—(220kQ) - 220kQ) = 64.78kQ2
2.2V
3. Nitrogen U5 IUILIAATIN] 798 V
_798F

R, (220kQ2) — 220kC2 = 79.58kE2

20V
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4. Oxygen JUTIAUNITAAINI 842 V

84

R, = —<(220k02) — 220402 = 83.98kQ
2.2V

Ld
Qo

TunBUNIINAAGSLY
1. 91129957 4.1 1Aen2995 T 2193 Sensor Circuit AU 4.12 Tatis
a¢ 1 udumnianAeunia993 Sensor Circuit tNONATOUMSIETAIND
2, Sunsneasslavislideudon swi 107 R &2y #017% Open swi 13
INUNA Start Switch BUNTIINYDIIT FUNMTLAAIHAYDIN

LCD
3. iffen sw1 11l R1 dungnisuaaena vosee LCD
4.1ion sw1 1l R2 dunanisuanang vosae LCD
5. idon sw1 WA R3 dungmsuanana 19990 LCD

6. 1800 SW1 11# R4 Fungnisuedaana 49399 LCD

HaN5N1004 4.2.2.2
19197 4.5 m'swammms%’ﬂuazmmﬁmwa%uﬂauuim LCD &70n3

f1a09n13Nnaase Iag lFANUATUNIULNUIIDT Sensor Circuit

AUNUUDS SWI #9AIMVUD LCD
Open SW1 M
R1 TYPE: Helium
R2 TYPE: Argon
R3 TYPE : Nitrogen
R4 TYPE: Oxygen
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AP-1: Remote Control of UltraVolt HVPSs

downlgad as POF

BASICS OF ULTRAVOLT HVPS OUTPUT VOLTAGE CONTROL

By varying the voltage at the Remote Adjust Input terminal {pin 6) between 0 and +5V, the UV
high-voltage power supply (HVPS)'s output voltage can be adjusted. The output voltage can
be varied over the full range from 0 to the maximum output voltage. By design, the maximum
HVPS output voltage is 107.5% £ 2% of the HVPS's nominal output-voltage rating. For an
HVPS of nominal voltage rating Eo:

HVPS Polarity Remote Adjust Range Qutput Voltage
+Eo (i.e. -P supply) 0 to +5V 0 to (1.075E0)V
-Eo (i.e. -N supply) +5Vto 0 0 to (1.075E0)V

Note that for a negative supply, a remote adjust input of OV yields an output of 1.075E« Volts,
not OV as with the positive supply.

Under no circumstances should the Remote Adjust Input of either a positive or negative
HVPS be driven below 0V, since damage to the HVPS will occur. Should a bipolar DAC or Op
Amp be used to control the remote adjust, the Remote Adjust Input must be protected from
negative voltage. This can be accomplished simply by connecting a low-voltage Schottky
diode between HVPS pins 5§ and 6 (anode to pin 5, cathode to pin €). For more information,
see Application Note #16.

The gain from the Remote Adjust Input to the HVPS output can be found using::
((Eo/5)1.075), with a typical tolerance of + 1%. Again, Eo is the supply's nominal voltage
rating. An initial offset of £ 1% may also be present.

For a 1kV unit,

gain = (Eo/ 5)(1.075) £ 1% = (1000V / 5){(1.075) 1%
=215V £ 1%.

With a remote adjust input of 5V, the HVPS output would be 1075V.
UltraVolt power supplies can be controlled through two methods:

1) Direct Voltage programming
2) Resistive programming

As we review these two methods, refer to UV-CONN-1 (Voltage Programming of Remote
Adjust with a Potentiometer, DAC or OP AMP) or to the illustration below:



et input PR Retum: pin 1

et P2 PWR Inpul: pin 2
HV Outpul
Currant Lirvit Monftor pin 3 pina
et Enaablee; pin 4 A Typical
UltraVolt HVPS
Signal Return; pin 5
HV Retum
——e—a Remate Adiust pin 6 pins

———1{ Reference {5V} pn 7

1) Voltage Programming

Voltage programming of the UltraVolt HVPS can be done by applying a controlled voltage to
the Remote Adjust Input terminal (pin 6). A typical application of voltage programming is the
adjustment of the HVPS's output voltage through the use of a computer-controlled DAC
(digital-to-analog converter). Although this allows for extremely versatile control of the HVPS,
designs using this method must compensate for the DAC resolution (the DAC output-voltage
step per input-step increment). Should the need arise, a logarithmic DAC may have to be
used to increase the resolution over a region of interest at the expense of the other ranges. Of
course, the number of input bits to the DAC could also be increased to improve the
resolution..

To avoid the need to generate a negative internal LVPS, the designers at UltraVolt used the
internal +5VDC, temperature-compensated reference to create a summing junction with the
negative HVPS feedback. This also had the advantage of keeping the remote programming
voltage unipolar instead of bipolar. Therefore, it is important with a Remote Adjust Input of
+5VDC to 0VDC representing 0 Eout to Max Eout that any programming source equals +5VDC
or greater. This will guarantee the HVPS output goes to 0vVDC.

if your remote-control circuit uses the +5VDC reference, care should be taken when using a
control circuit such as a DAC that uses a reference other than the internal UltraVolt reference.
Should the DAC reference be 5.000 voits and the internal UltraVolt reference be at 5.025
volts, then the DAC controls will yield a non-zero output. This may lead to a situation when 0
volts is expected from the power supply but is not attainable, since the DAC output could not
be made to equal the 5V reference. This can be avoided by using the HVPS 5V reference
output as the DAC reference voltage. if the DAC has an internal reference, an external pull-up
¢an also be added to assure DAC voltages will slightly exceed 5.0V.

In a system with a dual-, quad-, or octal-type multiple DAC, a single voltage reference is used.
By tying the +5 volt references of all the UltraVolt HVPSs together, an average Vref can be
created.



UltraVolt
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HVPS ping —b
DAC
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The UltraVolt high voltage power supply can also be programmed with a 0-10V DAC, Op
Amp, or other control voltage using a resistive divider. For divider design purposes, the input
impedance of the Remote Adjust Input terminal is 1M{Q. An example of a suitable divider for
this appiication is as follows:

DAC output, in
range 0 to +5V
UltraVoit Hy
wes 00—
DAC 22k
sl el Remote Adj. HV
—— (Digital to '\N\: » gin 6 pins| T
Analog)
22k} § Signal Return
pin 5
DAC output, in Computer-controlled
range 0 to 10V adjustable HV output

If a circuit design utilizing a negative UltraVolt HVPS must have 0 to +5VDC control, an Op
Amp inverter can be used, see UV-CONN-17 (Simple Remote Adjust Inverter for Negative
HVPS) for a typical circuit.

2) Resistive Programming

Because of the high, 1MQ, remote adjust impedance, the UltraVolt HVPS can also be
adjusted through resistive programming. In this application, the +5V Reference Oulput (pin 7)
of the HVPS is used. A resistive divider can be used to control the voltage at the Remote
Adjust Input terminal and, hence, control the output voltage of the HVPS. Designs using the
5V reference must compensate for its 464Q output impedance, and it should be remembered
that this voltage is thermally compensated.

Many variations of resistive dividers are possible. Below are some example for HVP Ss with
nominal voltage rating Eo:

a} Output variable from 0V to approximateiy 1.075 times the rated voltage

For a positive HVPS (with a negative HVPS, the formulas change slightly),



UltraVeit HVPS output OV to Vmax for supply rated Eo
T volts,
Vmax depends upon the current flowing
pin 7 {5V reference} through

the 4640, 5V reference output resistance

and
potentiometer > .
vale R ? w1 pin 6 (remote agjy  POtentiometer value R.
{see text)

So, through R, I = (§V) / (464 + R).

pin 5 {signal retumy)

For Vmax, Vpins = 5 ~ (4640)(1). Therefore,

Vmax = Eo(1.075)(Vpine)/5

(1.075)(R)(Eq) .
(4640Q) + R

The above configuration is the basic methed for resistively programming the supply's output
voltage. The value of the potentiometer must be much smaller than the input impedance of
the Remote Adjust Input, which is TM(. At the same time, the potentiometer's value must be
chosen so it does not draw too much current from the 5V reference supply, keeping in mind
its output impedance of 46400. As an example, a 10kQ potentiometer will limit the maximum
HVPS output voltage to 1.03 times the nominal rated voltage of the supply, due to its loading
of the 5V reference. A range for the potentiometer of 25-100kQ2 wouid essentially eliminate
the voltage limiting previously mentioned.

For a 2kV unit with a 10k(1 potentiometer on the Remote Adjust input terminal,

UltraVoit HVPS
remer— output 0V to Vmax for supply rated 2000
voits,

Vi LLO7EURY(Eo)
maxT T (464Q) + R

pin 7 (5V reference)

potentioreter = _(1.075)}10kO}2000V)
v;l:i :;ixigl ——1pin 6 (remote adj.) (464Q2) + (10kQ2)

205%V.

in 5 (signal rel
pin s {signal IEIU) o with a 10kQ pot, the 2kV HVPS output

voltage is variable from OV to 2055V.

b) Output variable from 0 to a fixed voltage less than the maximum voltage

By adding a fixed resistor to the above basic configuration between the potentiometer and the
reference SV supply, a maximum voltage limit of less than the HVPS's maximum voltage can
be obtained.

For a positive HVPS,



UltraVolt HVPS
— output QV to Vmax for supply rated 2000 volts,

pin 7 {5V reference) Rz
0V to( R7+ Rz + 2640 }(Vout max) volts

Vout max = (1.075)(Eo).

R, < pin 6 (remote ad).)

pin 5 (signal return)

The sum (R1 + R2) has to be much smaller than the input impedance of the Remote Adjust
input terminal (1MQ) and large encugh not to load down the 5V reference supply. For
example, (R1 + R2) could be 50k} and satisfactory operation would result (with a maximum
upper limit of 1.065 times the supply voitage rating).

For a —2kV (—Eo) unit with R2 = 100k(, and HVPS output voltage adjustable to —1500V, what
is the value of R1? What is the minimum output voitage?

UltraVolt HVPS With output up to -1500V and Rz = 100k(}, find R1 for a
e -Eo unit. Vout for supply rated 2000 volts,

pin 7 (5V reference} _
Vout =(1,075)(Eo)( —“—'\5@@-).

R. = 100ke2 4———inin 6 (remote adj)

So,

Vmax
R, §

4640
Vmin =(1.075)(Eo)( (m) )

(R2 + 4640) )
(R1+ Rz + 4640Q) "

=(1.075)(Eo)(

pin 5 (signal return)
with Vmax = -1.5kV, R2 = 100k(, and Eo = -2kV.

Therefore, R1 = 43k}, Vmin = -6.95V.
c) Output variable from a fixed voltage to the maximum voltage

By adding a fixed resistor between the potentiometer and the signal return of the basic
configuration, a voltage minimum of >0 can be obtained.

For a positive HVPS,



UltraVoit HVPS o

utput
, R2
pin 7 (5V reference) ( (R————'——1 + Rz + 4640) ) Vout max)
R, 4——— 1 pin 6 (remote adj.) ©
—{R1+R2)
{ Ri+R2 )(Vout max).

(R1+ R2 + 4640)

Note the maximum output voltage is not Vout max to the
loading of the 5V reference source impedance (of 4640).

pin § (signal return)

Again, the sum (R1 + R2) has to be much smaller than the input impedance of the Remote
Adjust Input terminal and large enough not to draw too much current from the 5V reference
supply. For example, (R1 + R2) could be 50k and satisfactory operation will result (with the
maximum power supply system output voltage being 1.065 times the rated HVPS voltage).

For a 2kV {(+Eo) unit with R1 = 10k, what is Rz when HVPS output voltage is 100V? What is
the subsequent maximum HVPS output voltage?

UltraVolt HVPS

pin 7 (3V reference)  oyputis 100V to ( = +RF1{2++R:64Q )(Vout max)

R. = 10k(2 e 0in 6 (remote adj.)
$0 100 = ( éﬁ"ﬁ?—i__m )(Vout max)
where Vout max = (2KV)(1.075)
R,

With Rt = 10k the above formula is satisfied
With Rz = 510kQ2 and the maximum output is

pin 5 {signai return)

(Rl R o N(Voutmax) = 2.06KV.

The configurations in b) and c¢) can be combined to form preset upper and lower boundaries
for the adjustable range of the HVPS.

For a positive high voltage power supply,



UVitraVolt HVPS ,
—— output is

pin 7 (5V reference) 2
( R1 + R2 + R3 +4640 }{Vout max)

to

( Rz + R3 )
Rt + Rz + R3 + 4641)

Vout max) VoOItS.

<+—————— pin 6 {remote ad.)

pin 5 (signal return)

Although these examples deal with either positive or negative power supplies, the same
circuits and theory can be used to analyze and to design positive and negative power-supply
control systems. Each application noted here can be used with both negative or positive
supplies with a slight modification to the formuia: the variable Vpin6 for positive supplies will
be replaced by (5 —~ Vping) to yield the output of the negative supplies.

Reduction of 60Hz Pickup on the Remote Adjust Line

Certain appiications of voltage control and resistive controi of UitraVolt high-voitage power
supplies will be susceptible to iow-frequency pick-up from sources such as 60Hz power lines.
Since 80Hz pick-up on the Remote Adjust Input terminal can adversely affect HVPS DC
performance, it is recommended that a capacitor be placed from the Signal Ground Return
terminal (pin 5) to the Remote Adjust Input terminal (pin 6) on a positive HVPS for slow rise
time, DC bias, or DC power applications. For negative HVPSs, the capacitor should be
between the +5VDC Reference Oulput (pin 7) and the Remote Adjust Input terminal (pin 6). A
capacitor value of 0.47-1 uF will eliminate any 80Hz noise that would otherwise be picked up
by the Remote Adjust Input terminal. A 22pF tantulum capacitor will further reduce low-
frequency noise.

Use of the Bi-Functional Enable Terminal

Should the Enable/Disable terminal (pin 4) be left floating (i.e. not connected), the HVPS will
stay in the enabled state. However, making use of the Enable/Disable terminal allows for the
implementation of a few more built-in features of the UltraVolt HVPS.

The Enable/Disable terminal (pin 4) can be used for three different functions:

1) an enable input
2) adisable input
3) a current limit status output

As we review these functions, please refer to UV-CONN-2 (Enable/Disable Control, also
Current Limit Status).

1) Enable/Disable terminal as an enable input.



To allow the HVPS to be enabled only when an enable signal is present, the HVPS must be
set up to be normally disabled (in the absence of an enable signal). To disable the HVPS, the
Enable/Disable terminal must sink at least 1mA, and its resulting voltage must be a maximum
of 0.7 £ 0.20V, a TTL low.

A method of allowing the HVPS to be remotely enabled only during the presence of a TTL
high-level enable signal is shown below.

UltraVolit HVPS

TTL Enable Enable
Quiput pin 4

Control

Logic § 33002
v

v

Enable HVPS = TTL high
on TTL Enable Cutput

Signai Return
pin &

The 330Q resistor will ensure that with a low TTL Enable Qutput signal, the required 1mA will
be drawn from the UltraVolt HYPS Enable/Disable terminal, thus forcing the HVPS to be in
the disabled state. When the TTL Enable Qutput signal goes high, the high-voltage power
supply is prevented from sinking the required current and, therefore, the HVPS is in the
enabled state.

2} Enable/Disable terminal as a disable input.

The Enable/Disable terminal can also be configured as a disable input. In this configuratiom,
the Enable/Disable terminal must be left high until the disable {a TTL low} signal is sent. Since
this input normally floats high, disabling the HVPS can be done by sinking 1mA through the
Enable/Disable terminal and, thus, pulling the Enable/Disable terminal voltage to 0.8V or
lower, a TTL low.

A standard method of remotely disabling the HVPS during the presence of a TTL-low disable
signal is shown below.

+5V
15k(2 _UltraVoit HVPS
TTL Disable Enable
Control Qutput {active low) pin 4
Logic

Signal Return
pin5

Disable HVPS = TTL low

on TTL Disabie Output



The 15k0) resistor will ensure the Enable/Disable terminal stays at a voltage level that will
force the HVPS to remain enabled until the TTL Disabie Output signal goes low. When the
TTL Disable Qutput goes low, the high-voltage power supply is forced into the disabled state.
It should be noted, the HVPS has an internal, 5.11kQ pull-up to +5VDC.

3) Enable/Disable terminal as a current imit status output.

For this function to be utilized, it is very important that any logic driving the Enable/Disable
terminal be either three-state or open collector output. Any voltage applied to this terminal (i.e.
from enable/disable logic) will ‘'mask’ the current-limit puises. To sense the current-limit signai
coming out of the Enable/Disable terminal, a resistor of 47-100kQQ must be placed from the
Enabfe/Disable terminal to ground in order to sink sufficient current.

When the UltraVolt HVPS is forced into its current-limit mode, the voitage on the
Enable/Disable terminal will drop from its pre-current-limit value of 5V to its current-limit value
of 0.5V. After this point, the voltage at the terminal will again rise to 5V, when it will drop back
to 0.5V should the power supply continue to be current limited. The on-time of this signal is
inversely proportional to the overload placed on the high-voltage power supply (a very large
load will cause the pulse train present at the Enable/Disable terminal to have a very short on-
time). The use of this pin in the design of current regulated supplies is discussed in
Application Note #14.

a) L.E.D. current-limit status output

2V UitraVolt |
\ Enable
4 in4
Control pin
Logic gwkﬂ § 47002
(in high-2 state) 114w
| ﬂ’ Signal Returr
*Current
Limit"

2N3018 or equiv.

The above schematic illustrates a very useful implementation of the current-limit status
output. When the HVPS goes into current limit, pin 4 will go low, causing the transistor to turn
'off and the L.E.D. to light. When the HVPS is not operating in current-limit mode, pin 4 will
stay high and the transistor will turn 'on'. This will prevent the voltage across the L.E.D. from
being high enough to allow it to light. Hence, the L.E.D. will indicate when the HVPS is
operating in current-limit mode. This is a useful front-panel indicator, as well as being a very
useful circuit when prototyping and diagnosing new designs incorporating UltraVolt high-
voltage power supplies.

b) Logic-level current-limit status output



+12V UltraVolt HVPS

L Enable: pin 4

Control

Signal Return: pin ¢
Logic 33k ':L?jj £ b
(in high-Z state)
A
v 2
L "Current

tked
"Current
Limit”
o
TTL

2N30189 or equiv. oy f Buffer

The above circuit is a slight modification of the one in part a), operating in the same way,
except when the L.E.D. is lit the TTL buffer is enabled. The 5.2V Zener diode serves to
prevent any harmful transients from reaching the TTL buffer (or any other TTL logic gate).
This circuit is ideal for automated systems.

[ TTL/ICMC

"




L1
B[] SC1602A (16 CHARACTERS x 2 LINES )

B FEATURES B ELECTRICAL CHARACTERISTICS
@ 5x 7 DOTS WITH CURSOR m
& BUILT-IN CONTROLLER (KS0066 OR EQUIVALENT) LCD Operating T=0C - 48 - v
€ 5 VPOWER SUPPLY Voltage Vop-Vo T=25C - | 4s - v
& 1/16 DUTY CYCLE T=50"C - 42 - v
& 4.2 VLED FORWARD VOLTAGE Supply Voltage VDD-Vss - 47 5 53| v
Supply Current Iop - -l 2] 4| ma
Input | “HIGH" Level]  Vmi . 220 - o] v
Voltage | "LOW"Level]l  vi - 0 06 | v
: I} MECHANICAL DATA Output | "HIGH"Level|  Von - 24 | - v
Vohage | "LOW" Level VoL - - 04| Vv
I Module Size (W x Hx T) 800x36.0x88(12.7LED) mm
| Viewing Avea (W xH) 65.0x 160 mm H BLOCK DIAGRAM
Character Size ( W x H ) 2.96x 5.56 mm
Character Pitch (W x H) 155%594 mm
Dot Size (W x H) 0.56% 0.66 mm - :
Dot Pitch (W x H) 0.60 x 0.70 mm WT Iy *W'Lw_r\i —‘ |
NV v Ve
:  INTERFACE PIN CONNECTIONS . ' 7_J
|
1. Vss | Supply Ground 9 DB2 | DataBit2
2 Voo | Supply Voltage 16 DB3 | DamBit3
3 Vo | Contrast Adj. 1 DB4 | DataBit4
4 RS | Register Select 12 DBS | DaaBit$
5 R/W | Read/Write 13 DB6 | DataBit 6 o |
6 E Enable Signal 14 DB? |DaaBit7 : T YR LT ] (
7 | DB0 }DaaBito is A |LEDPower e J
8 DBl |DataBit1 16 K LED Powet
] EXTERNAL DIMENSIONS
80.0£0.5
75.0 'f'l Ld / L
4—02.5 ——-] e

L (PADe4 5

ROESONS

D
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