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Microprocessor control PWM AC.drive

Ungkoon. Vanichprakankit

Associate Professor Viriya Pichetjamroen Advis

1987

Abstract

~

This thesis describes design. of PWM pattern by calcu-
lation.The calculted patterns are stored in the EPROM,then
a. contral program of Z-80 instruction is used to pull out
the patterns., Six PWM patterns are obtained to drive the
base circuit of power transistors.

?gch pqweg'pggnsis;gr,uﬁed in the 3 phase invertér:
circuit is cénnecte& in a m~dule soi as to increase current
-handing capacity.The output frequency can be varied from
12.H, to 66.7 H, with aconstant voltage-to-frequency ratio

Under this condition,the Speed-Torque characteristics of

the induction motor are obtained by measurement.
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£ =124, F=20H,
weigtt | T v 1 ! v 1. |V I
(cg) [y w8 | Voo |oc |'ac | "AC |(Nem)r N DG | DO ac | fac
0 o | 355|135 |[1.45°[98 145 ] O 600 {135 | 2.28| 125 |{1.75
0.25 0.2 |581 | 135 | 2.35{ 125 |1.70
0,50 0., | 565 | 135 | 2.42] 125 |1.70
)
F=30 H, £=140H,
wight | T v I v 1 eignt T
oy )| N | PG| 70C | AG) AClig) |(n-m) N | Vpo| Inc| Yac|Tac
) o | 899 | 1351{3.1 [158 | 9:5]0 1200 | 135 |3.75 | 186 | 2.025
0050 | 0uy | 880 [137 [3.5 | 158 [1.925] 0.5 |04 1185 | 138 4.2 186 | 2.0
.0 | 0.8 | 860 |we |3.78] 158 |1.925] 1.0 | 0.8 1170 | 140 4.68 | 186 | 2.05
1.25 | 1.25| 847160 {ne2 | 158 | 2,08 1.5 | 1.2 [1156 ) 142) 5.05 186 | 2415
' 1.75 | b | 1147] 143] 5.3 186 | 2.25
! 2.0 | 1.6 11138] 146] 5.6 | 186 | 2.35




S4

f= hSﬁz F = 50H,

’Meighﬁ T 1 )

i
(ke) | N | vae e |vas | el |owm)| w |vae |1ec | ¥ac | Tac

0 o 1348 | 135 | 395 | 200} 2.05| O 1490 | 135 Lh | 220 2.15

0.5 | 0.4 1338 | 138 L.45| 200 | 2,05 0.5 0.4 | 1476 [ 140 50 | 220 2.15

1 0.8 [1323 | 141 49 200(2.075¢ 1. 0.8 | 1467 | 142 -} 5535| 220 2,175

NGRS S e

1.50] 1.2 |1310 | 145§ 5.} 200[2.175] 1,50 | 1.2 | 1450 | 145 | 5.8 220 2.25

i 2.0 | 1.6 [1297 | 15%[5.95| 200| 2.3 | 2.0| 1.6 6 | s | 6,3 | 220 | 2,365

2.25| 1.8 | 1288 | 153 6.2 200] 2.4 {2.25| 1.8 1440| 149 6.55| 229 2.4

v 2,50 2.0 11274 155 6.6 | 200 |2,5252.5 | 2.0 1435| 153 | 6.95| 220 2.54

\ 2,75 | 2.2 | 1426] 156'| 7.3 | 20| 2.6
£=5 Hy £=60H,

f R

jweight T v 1 v 1 weight! T N i v I v I

e Jep, | Moo | oo | Fao | Ta g [N ) L0 PO K A0

o | o l1e69| 135| 4.7 | 232 J2.35| 0 | O | 1799) 135 |4.85 250 2.2

0.50 |0.4 |1653 1 1365.25 232 12.125]0.5 | 0.4 17861 140 |5.6 1250 2.2

T B S O B e hhianddad T I g o [

— =

1.0 |0.8 |1649 | 13815.7 232 2,15 | 1.0} 0.8 1780 | 142 |6.05 +250 2.25

| quso| 1.2 | 1600 | 140| 6.2 | 232 |2.25 |1.5. 3 1.2) 170 | 149 6.6 |250 | 2.30

2.0 1.6 {1631 1421 6.8 | 232 |2.35 | 2.0 1.6 | 1766| 148 |7.2 250 2.40

255 | 2.0 1622 148 T.4 | 232 2.45 | 2.5(2.0 | 1752 149 | 7.5(250 2,45

2.75| 2.2 11612150 | 7.7 | 232 2.505| 3.0| 2.4 | 1740|155 | 8.4 250 2.6

3,0 | 2a4 1603 | 151 8.1 | 232 |2.51
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£ =63 H,

weight T

(k) (vm) | ¥ | Vpe | Ioc | Vac | Tac
0 | o 1892 | 135 |4.95 | 252 | 2,15
0.5 |0.4 |1881 | 138 |5.65 | 252 2.18
1.0 | 0.8 [18.3 {139 |6.15|252 | 2.2

J’T -

l L] 5 1 02 1-865 1u+o 60 7 252 20 25
2.0 | 1.6 1856 [ 145 [ 7.3 | 252 | 2.35
2.5 | 2.0 [1847 | 148 | 7.9 | 252 | 2.42
3.0 | 2.4 [1835 | 155 | 8,7 | 252 |2:575"
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COMPATISLE WITH STANDARD TTL INTEGRATED CIRCUITS
& Gallium Arsanlde Diodas Infiacad Source Ob._ns_:. nocha ton
Silicon N-P-N Phototranslstor
® High Direct-Cusrent Transtsr Ratio
® High-Vojtage Elactrical Isolation . . . 2.5-kV, 1.5-kV, or 0. m.a< mn::n
® Plastic Dual-in-Line Package . . ’
® High-Spesd Switching . . .ty = 2 43, tf = 2 us Typlcal
ical data . I - " ) ) .

3 package consists of a gailium arsenide infrarad-emitting dioda and an :b.: silican photouransistor mountsd on
-lead frame encapsulated within an slactically nonconductive plastic compound. Tne casa will withstand saldering
\paratura with no deformation and device performance charattesistics remain ...SZ.. srg ono;.nﬂ_: high-humidity
ditions. Unit weight is approxim aly 0.52 grams. L. . S g

NOTES: ,

4. Lesds we witnin 0,127 {0.005) raulus ot true ponitdon’
(T.7.) with masimum materlal conaition and unit
installet.

b. Pin1 E!:_:o.c by lngex dat,

r

h o I

¢. Terminal connectlons:

° 1. Anoue Intrared-emitting é
2. Cathode dlode
3. No internei connection
] 4. Emitar 3
8. .n.u__cn_f , Phowtransstar
6. Uae

FALLS W. 1 HIN JEDEC MO-001AM DIMENSIONS
ALL LINEAR DIMENSIONS Ar  IN MILLIMETERS AND PARENTHETICALLY IN INCHES

7
) :.ELB:B ratings at 25°C f.ue-air temperature {unlass otherwise notad)
Zr~=uc:o.o:€£<o_;oo AN s ittt i it i e et e +2.5kV
! B P T Cheeneaes veees 2185 kV
L T 1 X-% 1%
ollector-Base Vailtage .....o0 .i.iiiiiiiiieeiene Veeeres 0V
ollactor-Emitter Voitage, (Sea Note 1) ....covvnuvinnnnn.. teseiies 30V
Nitter-Collecton VOItage «..vvt toviennvenenreennnnn P A"/
nitter-454 Voltage ....... T . N A
put-Diode Reversa Voltage .........ovivivuvinnennnn., F R R <A
put-Diode Continuous Forward Currant at (or below) 25°C Frae-Air Temperature {Sea Nota B v.e. BOmMA
put-Diode Peak Forward n::..:. {tyy = 300 .3, duty cycla = 2%) ............ tentseeasanaes JA,
antinuous Powaer Dissipation at .Q bslow) 25°C Free-Air Temperatute:
_::!nnm.ﬁ:c:no.oauG.ozo_pu- ettt eeat e e et en et feieeee... 150 MW
Phototransistor (See Note 31 ........ e e s et et veses. 160 mw
Total, Infrared-Emitting Dicde plus Phototransistor {Sea Note 4} ...... eeeeeainea veseese.. 260 MW
o...n.ﬂ.:ﬁ&..:imaaol..fh ..... et PR -65°C to 160°C
ad Tempacdture 1,8 mm {115 ich) trom Case for 10 Seconds’ . oot tve o ernernrennenss 280vC

istesvd Gata This deis oheel Contans o spphcabie JEDEC regiainied data In sites

-

t the tune ol pubhcation.

nk B2 i st e - - ——

FEATURES

¢ Dirsct Drive of 2 TTL/DTL Loxds -

® Operation fram Single Supply

+ ¥ ‘Pin-for Pin :.28.3;:3 .2. $C1.40098,
SCL40108

PESCRIPTION

The SCL40<3UB and SCL40506 are Inverting
and Non-lnverting Hex Buffers, respectivaly, and
teaturs logic-level conversion using only one supply
voitage (Vee). The Input-signal high lavel (V)4 can
excaed the V¢ supply voltage when these devices
e used for logic-lavel conversions. 4:30 devicgs

-are intanded for use as CMOS-to-DTL/TTL con-

vertars and can drive a:onzx two DTL/TTL roon...
. The mnrao..mcm and SCL40508 s inter-
changeabls with ‘SCL4003UB and SCL40J08 de-
vices, (aspectively. 1an these applications the
SCL4043UB and SCL40508 are pin-compatibis
with the SCL4009UB and SCL40108, raspsctively,
and can be substityted for thess devicss in existing
85 well as in new designs. Terminal No. 16 is not
connected intarnally on the SCL404SUB or
SCLA40508; theratore, connection ta this :::Sa.
_u af no conssquence to circuit on..‘m:oa. '

SCHEMATIC DIAGRAMS

Lom

SCL4049UB

———

For maximum relisbility: .

14 251y A MDAy
24 -t 2y 24 HD>ay
A gy ¢ cga D>tar
aA {32 4y a)..lvu.:‘.
A >t 5y w>5|! sY
_ 6A >~2 gy ° 8A 2[>-* sy

) . ' J Y
CONNECTION DIAGRAM
{all packsjes)

NC 6Y 6A NC §Y 05A 4Y 4a

I N N T T A S R
16 15 14 13 12 1 18 9
) © BCL4C43UB  sCL4CE08
2 3-4-5 5 71 8

LI P L VU D |

Ve 1Y 1A 2Y 2A 3Y .uo Vss
; EERF rkvoﬁrum..". -
. - 16in Curdip :
L D 18-pin Caramic .
N E 164in Epaxy .
: F 8gpin Flat ! . - [
* H Cnip :

wnﬁOIlmZUmD CPERATING nOZD:._OZm :

“BC m:hm_,\ Voltage <no . <wM\ Jtald Va

Operating Temperature Ty S
C. D, F, H Device 6510 +125 oC
E Device

400 +85 °C
i

Nots: These devices contain Input protaction net-
works 10 Vgg only. Tharsfore, V) (mazx)
may exceed VG without damage (subjest
10 absclute maximum retings). - {

- v . * H

v

A

_LOGIC DIAGRAMS  *

8Ll



ADC0808, ADCO0S 8.BI1 4P Com

With 8-Channel

seneral Description

he ADCO308, ADC0809 dats scquisition componant Is a
PONolithic CMOS device with an B-bit anaiog-to-digitat
Onverter, B-channgl multiplexer ang microprocessor
Ompatible c4sirol iogic. The 5-bit AD converter uses suc-
e8aive &pproximation a8 the converston technique. The
Ofrvertor features g high impedancs n:ouvow:-.u_:non
OMparator, s 256A voltage divider witt; ansiog switch tree
6d_a-successive S UafTaniog 1syisier, The 5-channel
ulllplexer can directly access any ufB-single-ended ana-
g signalg,

™ device eliminates the noed for external zero and full.
Aale adjustments, Easy Interfacing to microprocessors
Provided by the latched ang Gocoded multipiexsr ad-

®33 inputs and _-.ogﬂm- outputs.

_:noﬁvo...zao the moat desirable a3pects of severs)
D conversion techniques. The ADC0808, ADC0803 of-
3 high spesd, high &ccuracy, minimal témperature
pendence, excelient long-term sccurscy and repeatabi.
' and consumes minimal powsr. Thess festures make
¢ device Ideally suited 10 applications fromprocess and
Chine control to

Muliiplexer

. ® No zero or fuii-
Standard hermetic or mold,

Festuresg

& Resolutlon — 8-blts
- & Total unsdjusted error — =121SBand £ 1188

& No missing codes

L" Cpnversion time — 100 4t

8 Single supply — &
& Operates ratiomet

Voo

adjusted voltage reference
xer with latched control logle

] mvo:-:.:o_ muitipie

& Easy interface to
..u_-an alone”

B Outputs meet ._.u.r volta &
& 0V 1o 5V analog Input voltege range with singlu 8V =

supply

& Temperature ang
+125°C

all microprocessors, or operates

patibls A/D Oo:<m_,wma

rically or with § Vp-or analog span

ge level specifications

scalo adjust required
od 28-pin DIP package

w‘..&zv“:on The device contains an B-channel single-
43ed snalog signal multiplexer. A panticular input chan-
Is esloctea by veing the address decodar. Tabls 4
ows the Input states for the sddress fines to salect any
nnel. The addreas is Isiched into the decoder on the
w-1o-high transition of the address latch enable algnal,

.o TABLE |
SELECTED
AKALOG CHANNEL

INO
IN1
N2
IN3
© NG
INS .
IN6
INZ

ADDRESS LINE
C A

lIr-r-IIr-‘t-m

L
H
L
H
L
H
L
H

IIJ‘IPc—nr-

wwoz<mx.—.mm nxbggmz_mdom
oo
.,..?. Convertor T

o -40°C 1o +85°C or ~55°C 1o The heartofthis vingis chip data &cquisition system Is its

& Low power consumption — 15 my¢
B Latched TRISTATE® output

. .
ek C—Dmﬂms NaART  gloex
R
\ll""%‘&'ﬁ"d -
sTan : R .
ﬁ ( | o INDOF EORVIATION
CONTADL & Twying R )
- o E .
= . | l
N : ! 1 ) !
b e 1 |
ALOS sy o iy i
O tmTCHis © gAR I
O
! COMPARATOR i
O— s i ] ™. O
- fare® 1o
! ouTRuT rovTUT
YL
. ! | WirtA [0
| DS
Aw | | o
] 1 TCn AL “ M
!
T Al angm R rll - v
SN —

o am

&.o: analog-to-dipltst converter. The converter s designea
‘u.!’ / .
Connectlon Dlagram

fo glve fast,
of tsmperatures. The

Cozsive approximation reglstsr, xnd the Compe-ato:. The
converiars digltal Outpuls are posltive true.

Ths 256R ladder network approach (Flgure 1) was chosen
over the conventionaj R/2R ladder becauss o1 118 inhsrent
monotoniclty, which guarantess ng missing digiisl codes,
Io:o_o:_n:.. is particularly Importantin ciosedioop feeg-
back control systems, A non-monotonlc relationshlp can

reference voltage,

The bottom reslstor and the top resistor of the ladder
hetwork In Flgore 1 i

transitions occur every 1 LSB later upto E:.unn_.u.

The 8uccesslve approximetion reQister (SAR) performs §
lterstions 10 approximate the input vollage. For any SAR
type converter, n-iterstions are required for
verter. Flpure 2 shows a typical example of 8 3-blt con.
verier. In the ADCO808, ADC0809, the &pproximation
technique is extended to 8 bits using the 255R network,

Duskin-Line _u-nr-oo

"y =

.’AL

.afl'u
4
xl -

‘ w =4

sTany =Y

y

¢ £0C —
[

. =

113 7) S
(17T A

» LLDEK h
11
i) L

cnp

S e srm s e f

ADCatg
ADCosoy
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h L1}
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I»P ixp .
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2
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atcurute, and tepeatable converaions a<o.uu
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