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ANALOG
DEVICES

‘Low Level,
True RMS-to-D[:._{}onverter

- ADB36

FEATURES
True AMS.10-DC Conversion
200 mV Full Scale
Laser-Trimmed to High Accuracy
0.5% max Ervor [ADBIBK)
1.0% max Error [ADBIGIL
Wida Responte Capability:
Computes RS of AC and DC Sigaais
1 MHz -3 dB Bandwidth: ¥V RMS> 100 mV
Signal Crest Factor of 6 for 0.5% Error
dB Qutput with 50 dB Range
Low Power; 800 pA Quisscent Current
Single or Dual Supply Operation
Monolithic Integrated Circuit
Low Cost
Available in Chip Form

PRODUCT DESCRIFTION

The AD636 is & low power monolithic [C which performs true
ms-to-dc conversion on low level signuls. Tt offers pecformance
which is comparable or supcrior to that of hybrid and modular
converters costing much more. The AD636 is specified for a sig-
ndl range of 0 mV (6 200 mY mms. Crest [actors up 10 6 can be
accommodated with less than 0.5% additional crror, allowing
accurate measurement of complex input waveforms.

The low power supply current reguirement of the AD636, typi-
cally 800 pA, allows it to be used in battery-powered portable
instruments, A wide range of power supplies can be used, from
1$2.5 Vo 116.5 Vorasingle +5 V 1o +24 V supply. The input
and output teeminals are fully protected; tie input signal can
exceed the power supply with no damage 10 the Jevice {pilowing
the presence of inpur signals in the absence of supply voltage)
and the autput buffer amplifier is shoct-cirouit protected.

The ADG36 includes an auxiliary dB owput. This signal is de-
sived [rom an intemal circuit point which tepresents the loga-
rithm of the rns output. The 0 dB reference level s set by an
externally supplied current and can be selected by the user
to correspond to any inpaut level from 0 dBm (774.6 mV) to
-20 dBem (77.46 mV). Frequency response ranges from 1.2 MHz
ata 0 dBm level to over 10 kHz at -50 dBm.

The ADG36 is designed for ease of use, ‘The device is facrory-
rimmed at the wafer level for input and ourput offser, pasitive
and negative waveform symmetry (de reversal error), and full-
scale accuracy at 200 mV rms. Thus no external trims are re-
quired to achieve full-rared accuracy.

AD636 15 available in two sccuracy grades; the AD636] total
error of 20.5 mY £0.06% of reading, and the ADAISK

REV. A

Indo rranon Jurniahod by Analog Dovicos 13 bolseved 1w Ly aczurate anit
rofinblo Hawevdr, no rospensitility is assumod by Analog Davices for ite
uso, nor tor any infringoments of patents or othor 1ights of 1hird parties
which may «osull Irom its use No liconsa 15 grantod by impheation or
oiherwise undor any patont o patent rights of Analog Doevicos

. PIN CONNECTIONS &

FUNCTIONAL BLOUK DIAGRAM
“TI" Package

{ro-100)

S0 Pachage
(Iro-116)

fisd

wf s Eu:
(1] B-‘
l.wl_T E"
erE LY
mmEJ * Pt

is accurate within 20,2 mV to +0.3% of reading. Bodh versions
are specilied for the 0°C o +70°C remperature range, end are
offered in either 2 henmetically sealed 14-pin DIP of a 10-pin
TO-100 metal can, Chips are also available.

PRODUCT HIGHLIGHTS

i. The AD636 compuies the true root-mean-square of 2 com-
plex ac {or ac plus dc) inpur signal and gives an equivalent dc
outpur level. The true rms value of a waveform is & more
useful quantity than the average pectified value since itis &
measure of the power in the signal. The rms value of an
ac-coupled signal is also its standard deviation.

2. ‘The 200 millivolr fult-scale range of the AD636 is compatible
with many popular display-oncnted analog-to-digital con-
verters. The Jow power supply cument requirement pennijts
usc in battery powered hand-held instruments,

3. The only extermal compunent required 10 perform measure-
ments to the fully specified accuracy is the averuging capaci-
tor. The value of this capacitor can be selected for the desired
trade-off of low frequency accuracy, ripple, and sertling time.

4. The on-chip bufler amplifier can be used to buflec either the
input or the output. Used as an input bufler, it provides ac-
curate performance from standard 10 M) input atienuators.
As an vutput buller, it cen supply up 10 5 milliamps of out-
put current.

5. The AD636 will operate over a wade range of power supply
voltages, including single +5 Vo + 24 Vorsplit 25 Vo
116.5 V sources. A standard 9 V bantery will provide several
hundred hours of continuous operadon.

Ono Tochnology Way, PO, Box 1105, Norwodd, MA 02062-9106, LLS AL
Tel: 617/3294700 Fax: 611/126-87103



ADBBB—‘SPECI FI CATI UNS (@ +25°C, and + ¥y = +1 \-' ~Yy = -5V, unisss ntherw-i.n nutad} .

Model Al¥é)g) ADSSK
Mia Typ Max hin Typ Max Unlts
THANSFER FUNCTION VouT = Y {VINP VouT = v (Vi P
CONYERSION ACCURACY
Total Error, Iternal Trim"? +0.§ =1.0 =0.2 0.5 mV £% of Reading
vi, Temperature, 0°C to +70°C £0.t 100! 20.1 10,005 | ¥ £% of Reading/C
va. Supply Voltage $0.110.01 £0.1 £0.01 @V % of Reading/V
dc Revenial Ervor ar 200 mV 20.2 [{N] *% of Reading
Total Error, Extemal Trim! £03:0. 01102 aV 1% of Reating
ERROR V5. CREST FACTOR?
Creat Factor 10 2 Specified Accuracy Specified Accuracy
Crest Facvor =3 -0.2 0.2 % uf Reading
Creast Fagorm & -0.5 -0.5 *% of Reading
AVERAGING TIME CONSTANT 2% 25 ayF CAV
INFUT CHARACTERISTICS Tt -
Signal Range, All Supplies
Contisuous nns Lavel G 10200 010200 mV rms
Peak Transient Inputs .
+3V, -5 ¥ Supply 118 t28 ¥k
r2.5 V Supply 2.0 t2.0 v pk
15V Supply 15.0 5.0 ¥ ok
Maximum Continueus Nondestructive
Enput Level (Al Supply Yolragea} t12 +12 ¥k
Enput Resistance 54 467 5.1% 6.67 8 ]
Input Offset Voliuge +0.5 190.2 mV
FREQUENCY RESIPONSE*?
Bapdwidth for 1% Addrianal e (0.0Y 1D
V= 10mY . 14 T4 He
Y, = 103 mV 9 %0 Mz
Vi = IO MV 150 130 e
+ 3 alt Bandwidth
Ve = 19 mY 100 HID Kbz
YV = 100 mV and X0 Milz
Vg = 200 mV 1.9 .5 Mz
OUT#UT CHARACTERISFICS?
et Yollage, Vi = COM £0.5 0.2 mV
vy Tempermture e 10 PV
vs Supply 10 0.l mVi Y
Voitage Swing
2N, S5V Supply 0.3 G110 LI Q1 +1.0 v
15 V101 165V Supply 0.3 Qo+l 0. 010 +1.0 v
Chagput Tmpedance R 10 12 B 10 12 4]
Error, ¥pa = 7 mV 1o J00 mV rms . [ZUS] o 101 x0.2 di
Scate Factor -30 =30 mV/dl
Scale Factor Temperature CoefTicient 4033 +0.33 % of Reading/*C
003l -0.033 diReC
T fer B =0 Vorass 2 4 ) ] 4 3 A
Kange | S0 1 50 uA
Tour TERMINAL
1gior Scale Facior [[U 100 PAY s
1gerr Scale Facror Tolerance -0 110 +10 -20 1[0 20 %
Ouepur Resiatance 8 " 12 H n 12 '}
Valirge Compliance Vote (Vg ~Wy o { ¥V
7V vy . v
RU R AMPLIFIER
[agat and Outpurt Yehage Range Y510 [(+Vs -Vgto (+VYs
-2YY -2 Y
Input Ofset Voltage, Ky = 10% 108 x} 0.5 =1 mY
lnput Hias Curtent 100 300 100 30 A
lnput Resiitance 10* 10" {1
DOurput Current {+5 mA," (+% ma, .
Z130 pa} 130 pa} .
Shont Corcunt Cureent 20 L I ma
Smabl Signat Randwideh ! ] Milz
Stew Rate?® 4 5 Vi
POWER SUPPLY
Voliage, Rated Pedomiance +3, .5 +3, -5 v
Duat Supply +2,-2.% 116.5 +2, 2.5 t16.% v
Single Supply 45 +24 +5 ) +24 v
Quiescent Current* 0.80 1.00 GO 1.00 mA




ul

wladel Ajroit) £ ALK I
Min Typ Max i Sin Typ el Unita
EMPERATURE RANGE I
Rated Performance ¢ 70 [ +70 G
Storage ! -5% +150 I -55 +150 <
TRANSISTOR COUNT | 62 | 62 |
WOTES -

“ACCUraCY MeeCificd Tur O fe¥ w200 ¥ nns, de o § LB sine wave inpur, Accuracy w degrsdal a) highe s dons sgaal levels.

“Memsared 8 Pin 8 of DIP (1ayy), with Pin ¥ tird o conpnen.

“Erroc vi. cremt Bator is weecified we mlditional eorur for 3 200 mV s pectanpular puls e tnn, polst wiith ® 200 pa.

“irgrut valiages e exprressed in vols nns.
Wi 10 X2 pull down resistas from Pin & (BUF OUT) 1o -V,
“With BUF inpui ticd to Common.

Spcewications subject to change without natice,

Al min and max specificacons arc puamniced. Specifications shown in boldfuce arc tesied on 3l prodocugn units ot finaf chectnal (et and ant uied 10 cakiulye ouigomg

Juality levels.

ABSOLUTE MAXIMUM RATINGS!

Supply Voltage
Dual Supply - .. cove i e 2165V
Simgle Supply . . ... +24V
Internal Power Dissipation” ... ... ... ..., 500 mW
Maximum Input Volage . ................,.. £12V Peak

Storage Temperature Range N, R
Operating Temperature Range

ADBIGIK i i e, 0°C 1o +70°C
Lzad Temperatute Range (Soldering 60sec) . ...... . +300°C
ZEDRating .ot i e 1000V
~OTES

"Stresses above those listed under “Absolte Maximuni Ratings™ may cause
rermanent damage to the device. This is ¢ stress mimg only and functionsl
operstion of the device 3t these orany other condidons above those indicated in the
operstional section of this specification is not implied. Exposure to absolure
maximum rlisg conditions for extended peciods may wifect device retiabitity.
¥ 10-Pin Header: By, « 130"C/Wau.
14-Pin Side Brazed Ceramic DIP: 0y, = 95°CAVau

METALIZATION PHOTOGRAPH
Conract factory for Ill_ul dimensions
Dimgnsions shown in inclies augd (niny,

-V, c., «h

Al NUUBERS COMIESPOND TO PI NUMAERS
=OR THE TQ. 110 14Pid CERANUC DIF PACKACE

MNOTE
TROTH PADS BHOWHN MAAT BE COMNLTIED TL ¥,

ORDERING GUIDE

Temperature | Package Package

Modet Hanpe Deseription Opton
ADGISID 0°Cw +70°C | Side Brazed Cerumic DIP {D-14
ADGISKD 0%C to +T0°C | Side Brazed Ceramic DiP | D-14
ADE36]H 0*C te +70°C | Header H-10A
ADSISKH 0*C 10 +70*C { Fleader H-10A
ADS36] Chip | 0°C 10 +70*C | Chip

ADS36K Chip | 0°Cro $70°C | Chip

STANDARD CONNECTION

The AD636 is simple to connect for the majority of high accu-
racy oms measurements, requiring only an external capaciter to
set the averaging time constant. The standard connection is
shown i Figure 1, In this conliguration, the ADS26 will mea-
sure the rms of the ac and de leve] present at the input, but will
show an crror for Jow frequency inputs as a function of the filter
capacitor, Cuy, 8s shown in Figure 5. Thus, il & 4 pF capacitor
15 used, the additionsl avernge crror 2t 10 Hz will be 0.1%, at

3 Hz icwill be 1%. The accuracy 2t higher frequencics will be
according to specification. If it is desired to reject the de input, 3
capacitor is added in sertes with the inpug, as shown in Fig-

ure 3; the capacitor must be nonpolar, If the AIX636 is driven
with power supplies with a considerable armount of high frquency
rpple, it is udvisable to bypass both supplies to ground with

0.1 pi¥ ceeamic dises as near the device ag possible. Cp is an op-
tonal outpet rpple-filier, as discusscd elsewhere in this dnta shect.

Caw fomm e b ——————
S f & r@‘
]

¥en

Figure 1. Standard RMS Connoction
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UM 3 3 doyanounn VG1-vGe 10307 Z1 - 24 (ma= 1.0, 8= 0°)
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M13799 1 9 yuraussAuuaz nseueniassu T

o 180-¢ (degree)

(degree) |Lg=11.0mH|Lg=34.6mHLg=51.2mH|Ly=78.8mH
0 -24.90 -32.81 -33.99 -35.42
2 -17.43 -25.56 -27.07 -29.91
4 -10.0 -18.50 2047 | -24.50
6 -3.82 -12.33 -14.48 -19.51
8 2.03 -6.57 -9.15 -14.89
10 7.00 -1.71 -4.40 -10.06
12 - 2.23 0.42 -6.95
14 - - 2.93 -3.60
16 - - 5.82 0.6

18 - . 9.11 2.21
20 - - - 4.66
©) A 180-
50 1 1 1
b
o s Lg=11.0mh __|
~—Lg=34.6mh
30 4—>rb—+ - Lg=51.2mh |
—~-1g=78.8mh
20
10—ttt 11—
e ol B
0 = r_/_:: et o =7
-10 P 4':/‘"/-
T

-50 >.

0 2 4 6 8 10 12 14 1 18 20 §(°)

{ @ ar o o = o o
;Ui 49 nelanuduiuiyumaus suiaznszuaniaszuy Idh uazyuids



108

. ¥
AT HA 29 MR NuRARsLFEsyens MweInszuansaszuy Wi (THD)

) THD (%)

(degree) |Lg=11.0mH|Lg=34.6mH|Ly=51.2mH |Lg=78.8mH
0 35.71 28.28 28.33 28.41
2 33.82 24.62 24.06 24.57
4 31.63 21.75 2000 | 21.03
6 30.12 19.8 17.87 18.23
8 28.35 17.87 15.84 16.05
10 25.91 16.15 14.17 1224 -
12 - 14.76 12.85 12.90
14 ‘ - 11.69 11.86
16 - - 10.84 11.14
18 - - 10.32 10.49
20 - - - 10.03
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#1319% 3 9 anlseneounias (PF)

o Power Factor (PF)

(degree) |[Lg=11.0mH|Lg=34.6mH|Lg=51.2mH|Ly=78.8mH
0 0.854 0.809 0.787 0.784
; 0.904 0.876 0.866 0.842
4 0.939 0.927 0919 | 0.890
6 0.955 0.958 0.953 0.927
8 0.961 0.978 0.975 0.954
1:0 0.961 0.987 0.987 0.977
12 - 7 0.989 0.992 0.984
14 - - 0.992 0.991
16 - - 0.989 0.994
18 - - 0.982 0.994
20 - - - 0.989
PE A
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P o - w o
ATINN4 2 ﬂ']fl@lﬂ?ﬁw‘ﬁ (Pg)

o Pg (W)
(degree) [Lg=11.0mH|Lg=34.6mH|Lg=51.2mH |Lg=78.8mH
0 919.63 452.76 345.92 352.11
2 1,0855 | 51868 394.05 369.73
¥ 1,168.67 | 60024 | 45550 | 44898
6 1,319.97 | 696.41 529.60 505.81
8 1,494.0t | 811.85 618.79 572.42
10 1,703.88 | 938.40 715.02 645.92
12 - 106837 | 815.66 720.13
14 “ - 921.95 797.86
16 - . 1,031.67 | 874.94
18 - - 1,173.19 953.41
20 - - - 1,038.01
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A5NN 59 YszaAnsnm ()

) T (%)
(degree) |Lg=11.0mH|Lg=34.6mH |Lg=51.2mH|L4=78.8mH

0 85.91 86.22 86.20 84.90

2 86.86 87.43 87.52 86.46

4 87.14 88.06 88.36 87.09

6 86.97 88.25 88.55 87.67

8 86.32 88.18 88.66 87.95
10 85.54 87.75 88.35 88.53
12 - 87.12 88.05 88.04
14 - 86.55 87.62 87.85
16 - - 87.02 87.55
18 - - 86.46 87.27
20 - > - 86.85
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MANHIN A

Talsunsumund

aa w d’l’ d'l F 13 o o o Py
Tsunsumudniannvune 1l sunsussuuniugudnnesineiaeiunia

seuu WA uamsly INCERTER.C #amalulil

I************ INVERTER-C 19 f 02 ’ 42 H*****W*ﬂl‘****’

SP EQU $18 Stack pointer

BP EQU . SP+2 Stack base pointer

AX EQU $1C Accumulator

DX EQU AX+2 Accumulator extension

CX EQU AX+4 Runtime parameter

BX EQU AX+6 Temporary location

S|  EQU AX+8 Index register

DI EQU AX+10 i Stack addressing

?SPSTAT EQU DH-2 Serial port status temporary

* 8096 internal register definitions : iy

?10C1 EQU  $16 I/O control 1

?10POR1 EQU $0F 110 port 1

?SPDATA EQU $07 Serial port DATA register
?SPCTRL EQU $11 Serial port CONTROL register
?SPBAUD EQU $000E Serial port BAUDRATE register

* Interrupt vectors
*  ORG $8000
* DW tovvec 00: Timer Overflow

* DW ADCVEC 02: A/ID Conversion Complete



* ORG $8004

15

* Dw HSIVEC 04: HS1 Data Available

- DW HSOVEC 06: High Speed Outputs
* ORG $8008

* DW HSOVEC 00:

* bw TIMVEC 0A: Software Timers

* pw SERINT 0C: Serial Port’

* ORG $800E

* Dw EXTINT 00:

*+  DW BRKTRAP 10: TRAP (breakpoint)

* ORG $2018

¥ DB $FD

* ORG $2080

* LD SP#SB000
* LCALL main

ORG $8080
LD SP,#$B000
LCALL main

?eq CMP  AXCX
JE  Ptrue
CLR AX
RET

?ne CMP AXCX

JNE  “?true
CLR AX
RET

M CMP  AXCX
JLT  ?true
CLR AX
RET

7le CMP AXCX
JLE  ?true
CLR AX
RET

Initial stack pointer

Execute user function

Initial stack pointer

Execute user function

AX==CX

AXI=CX

AX < CX

AX <= CX
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gt CMP AX.CX AX > CX
JGT ?Mrue
CLR AX
RET
7ge CMP AXCX AX >=CX
JGE “?true
CLR AX
RET
?ult CMP AX,CX AX < CX (unsigned)
JNC  “?true
CLR AX
RET
Pule CMP AXCX AX <= CX {unsigned)

JNH ?true
CLR AX
RET

Pugt CMP AXCX AX > CX (unsigned)

JH ?true
CLR AX
RET

7uge CMP AX,CX AX >= CX (unsigned)
JC  ?Ptrue

?false CLR AX
RET

* logically negate {AX)

not AND AXAX Test for non-zero
JNE “false Not zero, invert
?true LD AX#1 Create a true value
AND AXAX Set condition code
nargs RET

int IinefS] ={0,0,64,16,80 }; I* LINE LCD PISPLAY */
char CNUM[13]={ IOI’I1 .,.2',,'3','4','5','6.,‘7.,IB',.Q',I l’l-l };
unsigned int time1;

unsigned int time2;



unsigned int time3;
unsigned int time4;
unsigned int time;
unsigned int freq;
char PLU;

int RUN;

int DELTA;

int UAA;

int ma;

int SETUA=1;

int AUTO=1;

int setcode=10;
char OV;

int base;

char hh;

char GRID;

char INTP;

char vkey;

I**‘* otrardedod kb dedededekdeoded ke

main()

{
disable();
initiaLCD();

117

LOOP MAIN *m****k*************mm**’

poke{ 0x0303,129 ); [*initial 8255 #2 */

Lshow{0," INVERTER");
Lshow(0," Connected"”);
base=1; INTP=0; GRID=0;
time1=0; time2=0; time3=0;
PLU=1; RUN=0; vkey=0;
DELTA=50;

I****ﬂ*h\-**********

delta angle

ov=0;

f* DELTA 50 = 0 degree */

******************’
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40 = 5.4 degree
35 = 7.2 degree
30 = 12.6 degree
20 = 16.2 degree
15 = 21.6 degree
0=27.0 degree

I******************** n-mm**********’
UAA=29500; f* 23500 ma =1.00 *
SETUA=1;

poke{ 0x08,0x01 }; f* setinterrup TOVVEC */
poke( 0x09,0x00 ); * set Interrupt Pending */
poke( 0x15,0x01 );. I* setinterrup HSO %/

poke( 0x16,0x04 ); /" setinterrup TOVVEC */

do [* BEGIN MAIN LOOP OPERATION */
{
H{ INTP |= 3 & PLU==0)
{ time2 = peekw{ 0x0A );
delay( DELTA );
poke( 0x0300,0x00 ); FPortAOn *
PLU=1;
iffOV==1) /* time2is End ofVzing 1/2 cycle */
{ OV=0;
time3 = (time2-time1); /* 50 Hz = 5000 dif ™/
time2 = time3*10;
time1 = time2/500;
time4 = time2 - (time1*500);
freq = (50000-timed)/time1; /*35<Freq<100Hz ¥/

if{ base % 5==0) Pshow( 24,freq);

I*  if(base % 11 ==0) If{ DELTA > 45 ) DELTA-=1; */
if{ freg > 510 ) { /* OVER FREQ *
'RUN=3; /* STOP INV %
Lshow( 0, " GRID FAULT " );
}
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}

}
INTP = peek( 0x06 } & 03; /* Read End of HSL.O */

if( INTP == 3 && PLU==1) I* Begin of Vzing  */
{
time1 = peekw( 0x0A );
iflRUN>D0) * SET_DELTA(); *I
{ R
delay{ DELTA };
poke( 0x0300,0xFF ); *Port AOn */
CheckWR(); poke( 0x0403, 0x0002 ); i* command DELTA */
CheckWRY(); pokew( 0x0400,0x0150 ); * WR data DELTA */

if{ SETUA == 1)

{

CheckWR(); poke( 0x0403, 0x0000 }; * command UAA */
CheckWR(); pokew( 0x0400,UAA ); * WR data UAA "/
SETUA=0;

}

H{RUN==2)

{

poke( 0x0301,0xFF); # PortB On OnVgate *
RUN=1;

}

H{ RUN==3)

{

PBM_STOPY();

}

if(GRID == 1)

{
poke({ 0x0302,0x20 ); {* Port C On SSR Relay */
GRID=2;

}
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if( timet <7000 ) I* time1 is Begin of Vzing */
{

OV=1; base++;

if{ base > 11 ) base=1;
}

else

if{ base % 3 == 0} READ_KEY(); 3
f* if( base % 5==0) Pshow(0,DELTA); */
}
PLU=0;
}
Ywhile(1); /* STOP MAIN LOOP OPERATION */
}
SET_PBM()
{ ~ RESET PBM BY 8255#2 Port PC4 */
poke( 0x0302,0x00); delay( 1000 );
poke( 0x0302,0x10); defay( 1000 );
poke( 6x0302,0x00);
CheckWRY(); pokew( 0x0402, 0x0000 ); /* initial PWM set 8 bit mode */
CheckWR(}); pokew( 0x0400, UAA }; MWRUA old 7CCC,6700 */
~5M/42 = TA00 UA = 31500 19/02/42 */

CheckWR(}); pokew{ 0x0400, 0x0000); /* WR UB *f
CheckWR(); pokew( 0x0400, 0x0000 ); /* WR PHI1 T
CheckWR(}; pokew( 0x0400, 0x0026 ); /* WR DPHI1 50Hz 0026 *f
CheckWR(}); pokew( 0x0400, 0x0000 ); /* WR PHI0 *f
CheckWR(); pokew( 0x0400, 0xAQ5F }; /* WR DPHI0 50Hz 105F *l
CheckWR(); pokew( 0x0400, 0x0000 ); /* WR PHIADD i
CheckWR(); pokew( 0x0400, 0x0000 ); /* WR NOTUSER
CheckWR(); pokew( 0x0400, 0x0018 ); /* WR TAUS 0018 *f
CheckWR(); pokew( 0x0400, 0x002C }; /* WR TTOTO 002C 16/11/41=05 */
CheékWR(); pokew( 0x0400, 0x0018 ); /* WR TMIN 0018 */
CheckWR(); pokew( 0x0400, 0x0000 ); /* WR VORTL *
CheckWR(); pokew( 0x0400, 0x00BE ); »WR TSTAR . *

CheckWR(); pokew( 0x0402, 0x0001 ); /* WR DSTAR STAR PBM *
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CheckWR(} /™ chack WRFLAG == 0 when write data of PBM */
{

* read status WRFLAG==0*/

while{ peek( 0x0401) & 1==0);
}

READ_KEY(}

{ .
vkey = peek( 0x0202 ) & 0x0F; /* Read 8255# 1 of KeyPad */
if( vkey > 0)

{
iffvkey==1) .  [*GRID CONNECTED *
{
if( GRID == 0 && RUN == 1} GRID=1; /* On Relay */
if(GRID!=1)
{
setcodet++;

Pshow( 82,setcode );

}

}

if( vkey == 2}

{
if( setcode % 2==0)
if UAA < 29401 ) UAA+=100;
if( setcode % 21=0)
if( DELTA < 50 ) DELTA++;

ma = UAA [ 10;
Pshow{ 18,ma };
Pshow{ 66,DELTA );
SETUA=1;
}
if( vkey == 3)
{
if{ setcode % 2==0)
i UAA > 100 ) DAA-=100;
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if( setcode % 21=0)
if( DELTA >0 ) DELTA-;
SETUA=1;
ma = UAA/10;
Pshow( 18,ma );
Pshow{ 66,DELTA );
} ;
if{vkey==4 && RUN==0) /* RUNNING *
{
SET_PBM();
RUN=2; base=1;
SETUA=1;
}
if{ vkey == 5
{
if (RUN ==1) RUN=3;/* STOP PBM */
}
vkey=0;
}
}
PBM_STOP{) /* STOP PWM PULSE */
{
if( GRID 1= 0 ) /* STOP Relay */
{
* Set Switch Relay */
poke( 0x0302,0x00); delay( 300 ); /* Port C off Relay */
GRID=0;
}
iff RUN>0)
{
CheckWR(); pokew( 0x0402, 0x0000 ); /* WR DSTOP ¥

poke( 0x0301,0x00 ); *Port B On On Vgate *f
RUN=0;



123

Pshow( xy,num ) I* show number on xy address %/
char xy;
unsigned int num; M xy=address ; num= number value */
¢
unsigned int x1,x2,x3,x4;
unsigned int tem;
' num < 10)
'{ x1=num; num=32000; x2=x3=x4=10;
}
if{ num < 100)
{ x1=num%10; tem=num-x1; x2=num/10; num=32000; x3=x4=10;
)
if{ num < 1000)
{
x1=num%10; tem=(num~x1)l1 0; x2=tem%10;
x3 =(tem-x2)/10; num=32000; x4=10;
}
if{ num < 10000 )
{ x1=num%10; tem=(num-x1}/10; x2 =tem%10;
tem=(tem-x2)/10; x3 =tem%10; x4 =({tem-x3)/10;
}
Tshow({ CNUM[x4],xy++ ); Tshow{ CNUM[x3],xy++);
Tshow{ CNUM[x2]xy++ ); Tshow('' ,xy++);
Tshow{ CNUM[x1],xy );
}
Tshow( text,m } I* text=charactor m= addrass display */
char text;
char m;
{
char z;
poke( 0x0200, m );
rz=peek{ 0x0200); z=2z|128;
poke('0x0200,z ); /* set DD ram */
z=zAMz;
if{z==0) z=0
elseif{z==1) z=16;
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elseif{z==2) =z=32;

else z=48;
poke( 0x0202,z ); /* set Rs=0,R/W=0*/
epluse();
poke( 0x0202, 0x10 ); I* data write */
poke( 0x0200, text ); /* data byte */
epluse();
} .
epluse()
{
char a;
a = peek( 0x0202 }; a=a | 0x40;
poke( 0x0202,a ); I* set bit 2=1 */
delay{5); a=a & 0xBF;
poke( 0x0202,a ); I* set bit 2=0 */
}
initiaLCDY{)
{
poke( 0x0203,0x81 ); * control port 129 = old 100*/
poke( 0x0200,56 ); * function set */
epluse(); delay( 1550 );
poke( 0x0200,12 ); . I* display on/off control */

epluse(); poke{ 0x0200,6 ); /* entry mode set */
epluse(); poke{ 0x0200,1 ); I* clear all display */
epluse(); delay({ 1550 );

}

Lshow( c,h ) e+ LCD Display ******/

char c;

char h[16];

{

charf;
for{f=0;f<=15;f++,c++) Tshow( h[f],c );

} .
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