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Abstract

This thesis presents the design and implementation of the inverter
which is used for speed control of 3 phase induction motor by means of PWM
method. The PWM method can change the frequency which supplies to the motor
by using the s.ignal which is constructed from the uniform modulation of the
triangle and sine wave of which the sine wave consists of the third
harmonic for obtaining high line voltage. The triangle and sine wave have
constant ratio of frequency and their ratio can vary their signal ratio
while the frequency is desired to be changed in preventing the occurence of
low harmonic. The implementation of such signals can be produced by the
microprocessor 8031 while the other microprocessor 8031 controls the first
one to vary the ratio of voltage to frequency, the acceleration,
deceleration of speed changing and it can also compensate the voltage in
low frequency range. The microprocessor have the over current protection
circuit and stall protection when increasing the acceleration. The
experimental of the 3-phase induction motor which power rating 0.75 kW,
rated current 3.3 A at rated voltage 220 V, can change the frequency from
0.5-100 Hz by varying each 0.5 Hz. The measuring of voltage and current
waveform including the frequency spectrum in various condition can be noted
that the amplitude of PWM is higher than the modulating by normal sine

wave. The change of ratio frequency can protect the low harmonic occurence.
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» 4 o ' 21’ % o 4 + - o
nwséunwnaqgﬂﬂauwuﬁuquagLanwuuau 3§uas1§3ﬂﬂ§unaﬁ (pulse) luunasdiedusmain

J ¥ o v
uasmm'mmmﬂ'an'a'l\wa\:waﬂmnn

t =T/2 {1+Msin@t) ) (3.1)
P /°

/

symmetric
PWM

|
|
|

Reference modulating signal

Carrier signal

sampie -hold modulating signat (symmetric)
sample - hotd modulating signal (asymmetric)

0nooTo

: <4 acd P's X
3ﬂ§ 3.4 nﬂﬂa§ﬁq3ﬂﬂau PWM ﬁQﬂQﬁgﬁﬂaiuuﬁuﬁ§q

<l 4 - 4 1 . d R I <4
- qﬁgﬁﬂaiuuﬁuﬂﬁquuuTuauuﬂm1 (asymmetric uniform sampling)  #e3if
! o '3 X 0 s ’
3.4 ﬁ?%a%ﬁqgﬂnﬁu PWM Lﬂusaﬂqnuq%gﬁﬂasuuﬂuﬂaquuuﬂuuﬂa1 uesuwnisn1IsNA a3l
dl‘ io ] o 4 B @ aa) e g -4
ﬂauﬁuwuﬂuagzaw asiihe 2 v ;% JUAAY PWM ‘In@iAaiiudn L us daYautsiawnme @1

' Y e L4
3»1'1‘1ﬂﬂﬂﬂﬁﬂ?ﬁﬂﬂ?ﬁ\iﬁﬂ\iﬂﬂﬁﬂqqﬂ

t =T/72 014+ (M/2).{sin(wt ) + sin(w t )} 1] (3.2)
» m 1 m 3
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aalaa ¢ . . . . P -1 0o w
- manaar1au (digital sinusoidal PWM) ﬁezﬂm 3.5 DULWINEEWMIUNTT
@ d : o I's &4 . 25
aanquﬂaﬂu;1auasmasswﬁﬂquﬁuuutannmas (vector control) WavInE N 1t W las

do or
TﬂiLﬁaLﬁaiﬂ1uamﬂ1ﬂun3wanaﬁwaé1§Qﬂn

c-.-
1

T/2 {1 + M.sin(o t ) } ; #wBs 2 Jséiu (half bridge) (3.3)

#
fl

T.M.sin(o t ) #vdy 38 3w (full bridge) (3.4)

-y a ] oy o Py Y <5
- DAL AYR I (pulse position modulation n?a PPM) ﬂﬂgﬂﬂ 3.6
9

¥ o ] o 6 < 4 <o o 4 o
WUA WU DDIWATIZ L URe AN mu‘zﬂﬂauﬁu'm”mag Lan Tﬂﬂﬂ?"ﬂﬂ%’l\‘ﬂﬂmvnquqﬂ

d8vms 2 Jssin (half bridge) (3.5)

o+
1

T/2 (1+ M)

#EN 3 9edy (full bridge) (3.6)

o+
I

= T.M

) < 5 4 »
3.3 nwsLﬁiﬂutwﬂuﬂﬂ1Tﬁuﬂﬁaﬂ3ﬂﬂauuuumﬂqﬂ
I: § < P ' = 0 w =«
1unﬂ1MﬂﬂwsTﬁﬁnnaq3ﬂn§u m1ﬁQﬂnnﬁ1ua§tamaqnaﬂauﬁaﬁu MR AW
o flyfl -1 w o o & v o M N p:
VTt Qe SRV 0 azumuﬂaﬂuauwuﬁmaqgﬂﬂau f787F piecewise linear waveforms

¥ © B 4 ~ 4 g \ »
HAMWNATWVBUNTUNLIET (Fourier series) 2 1

Flat) = A, +:2;l LA _.cos(not) + Bn.sin(nat,)] 3.7)
T A, = /em. é LA/2)0X, - X). (Y +Z )] (3.8)
A, = (/D). é [Z_,, sin(X,_, ) - Y, sinX) +
(P /n).{cos(nX , ) - cos(nX )}] 3.9)
B, = (1/nm. é[-zkn cos(nX , ) + Y, cos(nX ) +
(Fk/n).{sin(nxk+1) - Sin(nxk)}] (3.10)

)2 = (Z,, -Y X -X) (3.11)

k+
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NATURAL SMP'FIHG PVR SYRAETRIC UNIFORN I::H : |-Phase
\

fundamental [X]
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NATURAL SARPLING : 3-Phase MODIFIED SUBHARMOHIC CONTROL : 3-Phase

’ 1] l - 1 ! .
31571 3.10 m1Luﬁﬂmﬂmﬂﬁ%unnmgﬂaﬁmwawwla 1ila MD = O D4 150% ua FR = 12



25

NATURAL SAMPLING : 1-Phase MOBIFIED SUBHARKOMIC CONTROL - 1-Phase

L)
Sundamendal [%]

fundamental [%]

‘\A}W;;“ ”1 | '“ Ly

. \«\4\&‘{0‘\‘4\‘4&@

fundamental [%]

31]71 3.11 m"sLﬂﬁﬂmﬂmﬂﬁﬁsﬁmmgﬂﬂﬁmww&uam 133 MD = 50% uar FR = 6 9 24
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HATURAL SARPLING PUR : 3-Phase RODIFIED SUBHARMONIC CONTROL : 3-Phase

‘ «' - < 4 S
gﬁ?l 3.12 m‘:LUaawsﬂmﬂw%%mnmgﬂnamwﬂwma \3a MD = 50% Ua¢ FR = 6 049 24
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3.4 naSulTenMuE M PWM (63 |
d & o L4 ' e
'vrm'w'e‘s’lu?‘ﬂm 3.1 (avamviumaaasiu ifnasudase (v, ) iy
' ' < [ 3
ngqqmaﬂ'sammaw RN
v, =J2v (3.12)

’ << S 4 dad le s ¢ 4 o
uﬁzﬂﬂaﬂaqnﬂul DTLAATININY LANDT L 6187 LYW lﬁ“

= (V,_/2).(//2) = vV _/2) (3.13)

out (phase)

' o ' < :
939 W 16 [adt aagendng lasisa L aas L i

V.. = vV, .32 = 0.886V (3.14)

out

@ 4 <M <4 4 <
WL 3ﬂﬂaun1naﬂnnqﬁuag LRVBITUIRRARNAIN L3RI CRET
- <5 o 4 o < I's & e < {7} L <
NN LR V_ 1 1a eeuiend Baindusun 3 oLy 2 laein Ly
' ¢ ' P o & < <§
3% [ANANE LIAT AATENIN etk alaane IWa s nsa wamnmenueednd Biien 3 Al

o e w & g
i anleﬁﬂﬂﬁﬂﬁm'mmuﬂawuﬁﬂa\i‘gﬂﬂau
y = sin (eot) + a.sin (3wt) (3.15)
4 o P < P < [l o Y Q o < m
luﬂuﬂuqﬂwlwﬂl‘iulgﬂalmmu ot 1HaKWe1 ot N l“ﬂ'l y i:m‘!ﬂﬁ'“ﬁgﬂ %

cos (ot) 0 (3.16)

uaE cos (wt) J [(9a -1)/12a3 (3.17)
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o € o 1 <M < ’ . o
m@?ﬂmﬁﬂﬂm\lﬂ?ﬂnauﬂ'l‘m (3.17) W wiA1 sin (ot) "‘31@

sin (t) = /r(3a -1)/12a] (3.18)

M sin (3ot) = 3.sin(et) - 4.s8in(3wt) (3.19)

. d 4
ISEUNTIN (3.18) WAz (3.19) WIMAS MENNTTN (3.15) udonWialswBea

o s 4o s S o
Jeuty a sz lBen a W e y mﬁz!mﬁu

Amplitude (per unit)

a=1/86 (3.20)

0.9

0.8
0.7 5
0.6
0.5

0.5

Q—L;.W,,w,..,,.

O 20 40 40 BO 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Angle (deq)

< 4 ¢ o 4 ¢ < & <4
71 3.13 Eﬂﬂﬁu‘mﬂuﬂna Lﬂ?ﬂutﬁnmuguﬂﬁwnmm?mﬂwmw 3
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Gt s lHaadd annauntTi 3.15 1w
y = sin(et) + (1/6)sin(3ot) (3.21)

4 o <l < o «f S <4 4 ' °
wammsmugﬂnauw‘lﬁmgw 3.13 ?wmmﬂaﬂ'\n’;;ﬂﬂaumﬂuﬂna m

wamnem U ldan  2//3  iimed fias el
\) =V (3.22)

3.5 agﬂ

'luuvﬁaﬁmﬂﬁﬂzﬂﬂgu PWM fa‘lﬁaﬂnm'maa’mmyudwﬂ naLRTmaeE biia
maauda3T 1ila1iBEuen MD wia FR Fwmudn %Q?Na{mﬁuﬁq uuusannaguae bismes
uas S anantnent w6 e In3 | feaiiie Ly datiautiniae  3ami nﬂﬁﬂ%ﬂﬂ‘gogﬂﬂgummm

¥4 = 4 ; .
oty e Thasuams luns e Ren 18 ':%'afiwgﬂﬂau PWM MiLmssuae W
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CF=358 PORTABLE DUAL CHANNEL FFT ANALYZER
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CF-358 PORTABLE DUAL CHANNEL FFT ANALYZER
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TIME: 12:22:41

SIGNALPARAMETER:

CH1 - VOLTS/DIV: 5 VU

TIMEBASE-SEC/DIV: 2 s

"’Jf*##’ ‘ PRINTERPARAMETER :

ZOOMRANGE -~ CHi:8-9
HARDCOPY SOURCE :HN 285-3

REMARKS :

d ¥ « 4 o 1 L] J ]
zﬂﬂ 4.35 HagaINITUILARTIL IR INIIRIY 1ﬁﬂﬁu10l%1ﬂ11l1€

DATE: 11-85-1996
TIME: :39+

; 12:35:33

SIGNALPARAMETER:

CHI - VOLTSs/DIV: S V

TIMEBASE-SEC/DIV: 3 s

\ PRINTERPARAMETER -

] ZOOMRANGE - CH1:8-9
HARDCOPY SOURCE :HM 285-3

\ RENARKS

d (3 ‘1’ @ 4
51 4.36 NANAYA2H L T2 UaNAUWFADANNALADS
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wnwmea 0| 1 (2 (3|45 DATE: 11-85-199@
TI H H

TE:
ME: 14:55:080
SIGNALPARAMETER:

CH1 - WVOLTS/DIV: S VU
TINEBASE-SEC/DIV: 2 s

\L PRINTERPARAMETER:
ZOOMRANGE - CH1:8-9
HARDCOPY SOURCE :HM 205-3

-REMARKS :

4 B i ¢
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A, = (/2m) | s(et)d(ot) ' (2.3)
A= (/M) J"é(ot)cos(not.)dwt.) (8.4
B_ = (1/M o/g(oh)sin(not)d(at.) (2.5)
b
Léﬂ n=1, 2, 3,...

Feswaow st et k 18an

S, (at) = Y, + (ot - X2 . ~-YWX  _-X) (1.6)

"
Toem X < ot <X

k+1

Lﬁa‘lﬁguaun'r:ﬁumnwa‘lﬁ

Po=Z . =YX -X) (2.7
2 jul ]
Aol Swet) = "Z“Sk(ot.) = g Y, + P (ot - X )3 (8.8)

' a 4
WREAAENLNERVE AN (9.3)-(2.5) it

bl
A, = (2D LADTEK,, = X, +Z,,)] (1.9)
A, = (/oM 117, sinaX,, ) - Y, sin@X) +
(p /n)(cos(nX _, ) - cos(nX )] ' (9.10)
A
B, = (1/n7) ) [-Z_, cos(nX_, ) + Y cos(nX,) +
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(pk/n)(sin(nxk+1> - Sin(nXk)] (2.11)
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MCSe-51
8-BIT CONTROL-ORIENTED MICROCOMPUTERS
8031/8051

8031AH/B051AH

8032AH/8052AH

8751H/8751H-12
s High Performance HMOS Process = Boolean Processor
» Internal Timers/Event Counters - 8 Bit-Addressable RAM
8 2-Level Interrupt Priority Structure = Programmable Full Dupiex Serial Channel
s 32 /0 Lines (Four 8-Bit Ports) = 111 Instructions (64 Single-Cycle)
a 64K Program Memory Space ® 64K Data Memory Space

® Security Feature Protects EPROM Parts Against Software Piracy

The MCS*-51 products are optimized for control applications. Byte-processing and numerical operations on
small data structures are tacilitated by a variety of fast addressing modes for accassing the internal RAM. The
instruction set provides a convenient menu of 8-bit anthmatic instructions, including multiply and divide in
structions. Extensive on-chip support is provided for one-bit variables as a separate data type, allowing direct
bit manipulation and testing in control and logic systems that require Boolean processing.

Internal Memory
Timers/

Device Program Data Event Counters Interrupts
8052AH 8K x 8 ROM 256 x 8 RAM 3 x 16-Bit 6
8051AH : 4K x 8 ROM 128 x 8 RAM 2 x 16-Bit S

8051 4K x 8 ROM 128 x 8 RAM 2 x 16-8it 5
8032AH none 256 x 8 RAM 3 x 16-Bit 6
8031AH none 128 x 8 RAM 2 x 16-Bit 5

8031 none 128 x 8 RAM 2 x 16-Bit 5

8751H - 4K x 8 EPROM 128 x 8 RAM 2 x 16-Bit 5
8751H-12 1 4K x 8 EPROM 128 x 8 RAM 2 % 16-Bit 5

The 8751H is an EPROM version of the 8051AH: that is, the on-chip Program Memory can ba electrically
programmed, and can be erased by exposure to ultraviolet fight. It is fully compatble with its predecessor, the
8751-8, but incorporates two new features: a Program Memory Security bit that can be used to protect the
EPROM against unauthorized read-out, and a programmable baud rate modification bit (SMOD). SMOD is not
present in the 8751H-12,
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Figure 1. MCS*-51 Biock Dlagram

PIN DESCRIPTIONS
vce

Supply volitage.
VSS

Clreuit ground.
Port 0

Port 0 is an 8-bit open drain bidirectional /O port. As
an output port each pin can sink 8 LS TTL inputs.
Port 0 pins that have 1s written to them fioat, and in
that state can be used as high-impedance inputs.

Port 0 is also the multiplexed low-order address and
data bus during accesses to external Program and
Data Memory. In this application it uses strong inter-
nal pullups when emitting 1s, and can source and
sink 8 LS TTL inputs.

Port 0 also receives the cods bytes during program-
ming of the EPROM parts, and outputs the code bytes
during program verification of the ROM and EPROM
verification,

Port 1

‘Port 1 is an 8-bit bidirectional VO port with internal

puilups. The Port 1 cutput buffers can sink/source 4
LS TTL inputs. Port 1 pins that have 1S written 10
them are pulled high by the internal pullups, and in
that state can be used as inputs. As inputs, Port 1
pins that are externally being pulied low will source
current (L, on the data sheet) because of the interal

pullups.

Port 1 also receives the low-order address bytes dur-
ing programming of the EPROM parts and during
program vertfication of the ROM and EPROM parts.
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In the 8032AH and 80S2AH, Port 1 pins P1.0 and
P1.1 also serve the T2 and T2EX functions, respec-
tively.

Port 2

Port 2 is an 8-bit bidirectional /O port with intemal
pullups. The Port 2 output buffers can sini/source 4
LS TTL inputs. Port 2 pins that have 1s written to
them are pulled high by the internal pullups, and in
that state can be used as inputs. As inputs, Port 2
ping that are externally being puiled low will source
current (IiL, on the data sheet) becauss of the intemal
puliups. .

Port 2 emits the high-order address byte during
fetches from external Program Memory and during
accesses to extemnal Data Memory that use 16-bit
addresses (MOVX @DPTR). In this application it
uses strong internal pullups when emitting 1s. During
accesses to extemal Data Memory that use 8-bit ad-
dresses (MOVX @RI), Port 2 emits the contents of
the P2 Special Function Register.

Port 2 also receives the high-order address bits dur-
ing programming of the EPROM parts and during
program verification of the ROM and EPROM parts.

Port3

Port 3 is an 8-bit bidirectional VO port with intemnal
pullups. The Port 3 output buiffers can sini/source 4
LS TTL inputs. Port 3 pins that have 13 written to
them are pulled high by the internal pullups, and in
that state can be used as inputs. As inputs, Port 3
pins that are extemally being pulled low will source
current (liL, on the data sheet) because of the pullups.

: Port 3 aiso serves the functions of various special

features of the MCS-51 Family, as listed below:

Port Pin Afternative Function

P3o RXD (serial input port)

P3.1 TXD (serial output port)

P32 |INTO (extemal interrupt 0)

P33  |INT1 (extemal interrupt 1)

P34 TO (Timer 0 extemnal input)

P35 T1 (Timer 1 external input)

P36 | WA (external data memory write
strobe)

RO (oxternal data memory read
strobe)
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8031/8051

8031AH/B051AH
8032AH/8052AH

o BTS1H/B751H-12 _ PRELIMINARY

RST

Reset input. A high on this pin for two machine cycles
while the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output puise for latching the
low byte of the address during accesses to external
memory. ALE can drive 8 LS TTL inputs. This pin is
also the program pulse input (Fﬁ&) during pro-
gramming ot the EPROM parts. .

In normal operation ALE is emitted at a constant rate
of v the oscillator frequency, and may be used for
external timing or clocking purposes. Note, however,
that one ALE pulse is skipped during each access to
external Data Memory.

PSEN -

Program Store Enable is the read strobe to extemnal
Program Memory. PSEN can drive 8 LS TTL inputs.

When the device is executing code from extemal Pro-
gram Memory, is activated twice each machine
cycle, excopt that two PSEN activations are skipped
during each access to external Data Memory.

EA/VPP

External Access enable EA must be externally held
low in order to enable any MCS-51 device to fetch
code from extemal Program Memory locations O to
OFFFH (0 to 1FFFH, in the 8032AH and 8052AH).

Note, however, that if the Security Bit in the EPROM
devices is programmed, the device will not feteh codg
from any location in extemnal Program Memory.

- This pin also receives the 21V programming supply
volrage (VPP) during programming of the EPROM

XTAL1

Input to the inverting oscillator amplifier.
XTAL2 '
Out?mfrunﬂ'eeir\verﬁngosdnamrampnﬁer. ’
OSCILLATOR CHARACTERISTICS

XTAL1 and XTAL2 are the input and output, respec-
tively, of an inverting ampiifier which can be confi-
gured for use as an on-chip oscillator, as shown in
Figure 3. Either a quartz crystal or ceramic resonator
may be used. More detailed information co! i
the use of the on-chip oscillator is available in
Application Note AP-155, “Oscillators for Micro-
controllers.”

To drive the device from an extemal clock source,
XTAL? should be grounded, while XTAL2 is driven,
as shown in Figure 4. There are no requirements on
the duty cycle of the external clock signal, since the
itmtommmmaldoddngdrwnryismmugha
divide-by-two fiip-flop, but minimum and maximum
hghandlwumessmﬁedonmomsmetmust
be obsarved.

XTAL2

5
T

c1

XTALY

- .

1. €2 = 30 pF =10 pF FOR CRYSTALS
= 40 pF 210 pF FOR CERAMIC RESONATORS

EXTERNAL
OSCILLATOR XTAL2
SIGNAL
XTALY
VSS

|-

Figure 3. Osclilator Connections

Figure 4. External Drive Configuration
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8031/8051 & 8031AH/8051AH
8032AH/8052AH e 8751H/8751H-12

PREIINARY

ABSOLUTE MAXIMUM RATINGS®

*NOTICE: Stresses above those listed under “Ab-
solute Maximum Ratings"” may cause permanent

Ambient Temperature Under Bias . . .0 °C to 70 °C %}‘.ﬂ,ﬁa to 29 d:':':& T;u's is a stress rating only
Temperature . . . . . —85° 1 lonal operation of the devica at these or any
3:;::9: o:m E%/e\rz;:r;‘n to VSS 550 gvt‘t,o++ :3 ;3 other conditions above those indicated in the oper-
9 . ational sections of this specification is nat implied.
Voitage on Any Other Pin to VSS -05Vto +7V Exposure to absolute maximum rating conditions for
PowerDissipation . ............... 1.5W extended periods may affect device reliabilily.
D.C. CHARACTERIS‘HCS (TA = 0°Cto 70 °C; VCC = §V =10%; VSS = 0V)
Symbol Parameter Min Max Unit Test Conditions
| VIL input Low Voltage (Except EA Pin of -0.5 0.8 A
8751H, 8751H-12)
VIL1 Input Low Voitage to EA Pin of 0 07 v
8751H, 8751H-12 .
VIH input High Voitage (Except XTAL2, - 20 |VCC+05) V
RST)
VIiH1t Input High Voltage to XTAL2, RST 25 [VCC+0S5 v XTAL1 = VSS -
VvOL Output Low Voltage (Ports 1, 2, 3)° 0.45 \'J IOL = 1.6 mA
Low Voitage (Port 0, ALE,
VOL1 )
0.60 v IOL = 32 mA
8751H, 8751H-12 0.45 v IOL = 24 mA
All Others 0.45 v IOL = 3.2mA
VOH Output High Voitage (Ports 1, 2, 3) 24 V: | IOH = -80 pA -
VOH1 | Output High Voitage (Port 0 in 24 v IOH = -400 pA
- External Bus Mods, ALE, PSEN)
L Logical 0 Input Current (Ports 1, 2. 3)
8032AH, 8052AH - 800 #A | Vin =045V
All Others -500 uA Vin = 045V
L 0 Input Current to EA Pin of -15 mA
8751H, 8751H-12 Only
2 “Logical 0 Input Current (XTAL2) -3.2 mA Vin = 045V
1L Input Leakage Current (Port 0) .
8751H, 8751H-12 : =100 pA . | 045 < Vin < VCC
All Others =10 uA 0.45 < Vin < VCC

HH Logical 1 Input Current to EA Pin of 500 pA i

8751H,-8751H-12

NH1 Input Current to RST to Activate Reset 500 nA Vin < (VCC -~ 1.5V)

ICC Powsr Supply Current: ~ 8031/8051 160 mA | All Cutputs Discon-
8031AH/8051AH 125 mA nected; EA = VCC
8032AH/8052AH 175 mA
8751H/8751H-12 250 mA

clo Pin Capacitance 10 pF test freq = 1MHz

‘Note; Ca.pac:tlveloadmgonPonsOaMZmaywusespwmmmpummnememVOLsdALEam
Ports 1 and 3. The noise is due to external bus capacitance discharging into the Port 0 and Port 2 pins when these pms make

1-t0-0 transitions

buscperauons.lnmewotstcases(capauhveloading>1009F).themopulseonthLEline

during
may exceed 0.8V. In such cases it may be desirable to quatify ALE with a Schmitt Trigger. of use an address fatch with a

Schmitt Trigger STROBE input.
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. 8031/8051 o 8031AH/8051AH

mtel 8032AH/B052AH e 8751H/B751H-12 PRELIMINARY
A.C. CHARACTERISTICS: rrA = 0°Cto +70°C, VCC = 5V =10%, VSS = 0V,
Capacitance for Port 0, ALE, and PSEN = 100 pF,
Load Capacitance for All Other Outputs = 80 pF)
- 12MHz Osc Variable Osclliator
Symbol Parameter Min | Max Min Max Units
1/TCLCL | Oscillator Frequency 35 12. MHz
TLHLL | ALE Pulse Width 127 2TCLCL-40 ns
TAVLL | Address Valid to ALE Low 43 TCLCL-40 ns
TLLAX | Address Hold After ALE Low 48 TCLCL-35 ns
TLLIV ALE Low to Valid Instr In_ ns
8751H, 8751H-12 183 4TCLCL-150
All Others 233 4TCLCL-100
TLLPL |ALE Low to PSEN Low 58 " TCLCL-25 ns
TPLPH | PSEN Pulse Width
8751H, 8751H-12 190 3TCLCL-60 | - ns
All Others 215 3TCLCL-35 ns
TPLIV Low to Valid Instr In ’
8751H, 8751H-12 100 3TCLCL-150 | ns
All Others _ 125 STCLCL-125 | -ns
TPXIX | input Instr Hold After PSEN 0 - (+] ns
TPXIZ | input instr Float After PSEN 63 TCLCL-20 ns
TPXAV | PSEN to Address Valid 75 TCLCL-8 : ns
TAVIV Address to Valid instr in
8751H, 8751H-12 267 STCLCL-150 ns
All Others 302 S5TCLCL-115 ns
TPLAZ |PSEN Low to Address Float TBD T8D ns
TRLRH | RD Pulse Width 400 6TCLCL-100 ns
TWLWH | WR Puise Width 400 6TCLCL-100 ns
TRLDV | RD Low to Valid Data In 252 STCLCL-165 ns
TRHDX | Data Hold After RD 0 0 ns
TRHDZ |Data Float After RD 97 2TCLCL-70 ns
TLLDV | ALE Low to Valid Data In 517 BTCLCL-150 ns
TAVDV | Address to Valid Data In 585 9TCLCL-165 ns
TLLWL | ALE Low to RD or WR Low 200 | 300 | 3TCLCL-50 | 3TCLCL+50 | ns
TAVWL | Address to RD or WR Low 203 4TCLCL-130 ns
TQVWX | Data Vaiid to WR Transition 4
8751H, 8751H-12 13 TCLCL-70 ns
All Others 23 TCLCL-60 ns
TQVWH | Data Valid to WR High 433 ' 7TCLCL-150 ns
TWHQX | Data Held After WR 33 TCLCL-50 ns
TRLAZ |RD Low to Address Float T8D TeD ns
TWHLH ﬁﬁorWﬁHightoALEHigh
8751H, 8751H-12 3 133 TCLCL-50 TCLCL+50 ns
All Others 43 123 TCLCL-40 TCLCL +40 ns
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8031/8051 ¢ B031AH/8051AH
8032AM/8052AH o 8751H/8751H-12
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PRELIMINARY

EXTERNAL PROGRAM MEMORY READ CYCLE

ae
PSEN

TLHLL —oy
-

o]
TPLPH
e TLLIY ~=4
TPLIV
N/
TPXAV
TPLAZ =5~ ™
. TLLAX I
N 4 -
AD-A7 mi I AO-A7
\J N
TAVIV
AB-A1S X AB-A13
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B8032AH/8052AH e B8751H/8751H-12
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8031/8051 o 8031AH/B051AM

PRELIMINARY

EXTERNAL DATA MEMORY READ CYCLE

SNy

N

TLLDV
TLwWL TALRM
[ ee— TRLOV e TRHDZ
TAVLL —o] o TALAZ
TLLAX —] = TRHDX
4 AD-A7 AD-A? INSTR
) mou'on ot ) L e G
[ TAVWL
TAVDY.

P2.0-P2.7 OR AB-A15 FROM DPH

fnw FROM PCH




. I l- 8031/8051 o 8031AM/8051AH -

8032AH/8052AH e 8751H/8751H-12 PRELIMINARY

EXTERNAL DATA MEMORY WRITE CYCLE

R ﬁ'm. ' o —o] l; |

= _f - . - \  /

Pt TLLWL TWLWH

22

e—TWHOX
TavwxX
TAVLL Taven <
AQ-A7 &8 AG-A7 INSTR
PORT j—{mnmonou DATA QuT \FROM PCL
TAVWL
PORT2 x P2.0-P2.7 OR AB-A1S FROM DPH X AB-A1S5 FROM PCH
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8031/8051 o B031AH/B0S1AH
B032AH/B052AH o 8751M/8751H12

PRELIMINARY

SERIAL PORT TIMING — SHIFT REGISTER MODE
Test Conditions: TA = 0 °C to 70 °C; VCC = 5V =10%; VSS = 0V; Load Capacitance = 80 pF

12MHz Osc Variable Oscillator
Symbo! Parameter Min | Mex Min Max Units
TXLXL |Serial Port Clock Cycle Time 1.0 12TCLCL us
TQVXH |Output Data Setup to Clock Rising | 700 10TCLCL-133 ns
TXHQX | Output Data Hold After Clock 50 2TCLCL-117 ns
Rising Edge
TXHDX | Input Data Hold After Clock Rising | 0 0 ns
TXHDV 333‘ Rising Edge to input Data 700 10TCLCL-133 | ns

SHIFT REGISTER TIMING WAVEFORMS

B

i p g M N v ) g e gy el i
e Tl

> IVERTS BT i, i YOS AN\

Wz 31N

.65 O 69,080 O @ OO O OO O
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8031/8051 o 803tAH/8051AH

mte[ 8032AH/8052AH ® S7S1H/B751H-12 PRELIMINARY
EXTERNAL CLOCX DRIVE
Symboi *  Parameter Min Max Units
1/TCLCL - Oscillator Frequency 35 12 MH2
TCHCX High Time 20 ns
TCLCX Low Time 20 ns
TCLCH . Rise Time 20 ns
TCHCL . Fail Time 20 ns
EXTERNAL CLOCK DRIV—E WAVEFORMS
,{ o8 08 1 ]
. TeLex

A.C. TESTING INPUT, OUTPUT WAVEFORM

e

24 X?. 28
. - K4
» TEST PONNTS «
- " -
/ o8 os

ALOGKC 0

AC. TESTING. INPUTS ARE DAWVEN AT 24 v FOR A LOGIC 1 “AND .04’V FOR

MEASUREMENTS ARE MADE AT 20¥ FOR ALOGIC 1 »

ToMNG
AND 08V FOR ALOGIC 0
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0000
0000
0003
0003
0003
0003
0003
0005
0007
000A
00o0C
000E
000F
OOOQF
000F
000B
000B
000D
0010
0012
0012
0012
0013
0013
0015
0016
0018
001A
001B
0030
0030
0033
0036
0039
003B
003E
0041
0044
0047
0049
004B
004D
004E
004F
0051
0052
0054
0056
0058
0059
0060
0060
0062

02

7B
DB
20
D2
80
32

c2
75
80

78
E2
Fb
D2
32

75
30
30
D2
D6
D6
85
85
co
79
ES
F3
09
E5
F3
c2
c2
DO
32

74
78

00

20
FE
B2
91
FE

8C
8C
1E

00

70
D5

8A
B2
90
8C
78
77
76
75
EOQ
01
7A

79
91

7F
EO

00
01

60

04

FC

18
22
FA

1A
17
78
77

100

«f ] 4 <
7qﬂaﬂlﬂﬂﬂTﬂ?“ﬂ?ﬁﬂ?ﬂﬂ?ﬂQﬂTﬁﬂ"lﬂQ-ﬂﬂqﬂn

.ORG 0000H
LJMP INIT
§ 3 3k 3k 3k 3k 3 2k ok 3K 9k 3K %k 3K 3K ok 3K 3K 2k ok ok 3k 0k 3K ok ok Kok %k
;¥ INTO routine for inhibit *
3 % 3% 3 3k %k % Ok 3K ok 3k 3K %k 3Kk 3k 0k ok ok ok ok ok sk ok sk Kk ok ks k
.ORG 0003H
INTO MOV R3,#20H ;Check for over current
DJNZ R3,$ ;more than about 16 uSEC
JB P3.2,PAS
SETB Pl.1 ;Inhibit
SJMP §
PAS RETL :
3 3ok 3k 2k 3k 3k 3k 2k 3k 3 sk 3k ok 3K 9k 3 3 ok sk ok 3k 3k ok ok ok ok o 3K 3k o sk sk ook ok e 3k o vk e sk ok Sk ok ok ok
;¥ Timer0 interrupt routine to delay ACC & DEC *
& 3 3Kk s ke ok o o ke ok 3k 3 sk e 3 o e ok ok ok ok e s 3 ok ol ok ke e o ok ok ok e ok ok ok ok o ok ke ok ok ke sk
.ORG O0OOBH
TIMERO CLR TRO
MOV THO, #0FCH
SJMP TIMO
3 33k 3k 2k ok 3k 3 2k 3k 3k 3k 3 3k ok ok 3k 3k e ok ok ke ok ok ok ok dkok sk

;¥ INT1 routine to read A¥D *
3 33k sk ok ok ok ok o ok ok ok ok sk ok sk ok ok sk ok ook ok sk ok ok ok
.ORG 0013H
INT1 MOV RO, #00H
MOVX A,@RO ;Read data from A/D
MOV F_SET,A ;and move to F_SET
SETB FO
RETI
s % ok ok ke ok ok ok ok ok ok ok ok ok kK ok
.ORG 0030H
TIMO MOV TLO,#18H
INT_0 JNB P3.2,PASS
JNB P1.0,INT_O0 ;stall protection
SETB TRO
DJNZ LP_IN,PASS
DJIJNZ LP_EX,PASS
SEND MOV LP_IN,TI_IN
MOV LP_EX,TI_EX
PUSH A
MOV R1,#01H
MOV A,V_OUT
MOVX @R1,A ssend voltage command
INC R1
MOV A,F_OUT
MOVX @R1,A s1send frequency command
CLR Pi.1
CLR TEST
POP ‘A
PASS RETI
s Rkkkkokokkokkokkkkkkk
.ORG 0060H
INIT MOV A, #00H
MOV RO, #01H



0064
0065
0066
0067
006A
006C
006F
0072
0075
0077
0079
007C
007F
0082
0084
0087
0089
008A
008B
008C
008D
008E
008F
0091
0092
0093
0096
0087
0098
0099
009A
009B
009D
009F
00A1
00A3
00A4
00A5
‘00A6
00A7
00A8
00AB
00AC
00AE
00AF
00BO
00B1
00B2
00B4
00B5
00B6
00B7
00BA

7B
92
8C
8A
89
88
8A
A8
79
93
91
93
04

OF

05

15
03

OF

04

FF
FC

18
01

87
00
FD

FB

00

F8

A0

INH
SET

LOAD
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MOVX @RO,A ;send O0OH to voltage and
INC RO s frequency command

MOVX @RO,A

MOV DIR, #0FFH .

SETB P1.2 ;1set direction bit

MOV THO, #0FCH

MOV TLO,#18H

MOV TMOD, $00000001B
CLR ITO

SETB IT1

ORL IE,#10000111B
MOV F_OUT, #00H

JNB P1.3,$

SETB P1l.1 :inhibit

JB P1.3,INH scheck for switch on
MOV RO, #04H

MOVX A,@RO ;input acceleration and
MOV R4,A s:deceleration set

DEC RO ,

MOVX A,@R0O ;:input boost factor set
MOV R5,A s;and multiply of

SWAP A ;acc. & dec.-

ANL A,#00001111B

RL A

MOV R7,A

MOV DPTR,#0500H

MOVC A,@A+DPTR ;look up table for
MOV R6,A ;boost voltage

MOV A,R7

INC A

MOVC A,@A+DPTR

MOV DPL,A

MOV DPH,R6

MOV R7,#00H

MOV RO, #50H

MOV A,R7 sload boost voltage to
MOVC A,@A+DPTR ;internal RAM 20 byte
MOV @RO,A

INC RO

INC R7

CJNE R7,#15H,LOAD

MOV A,R5

ANL A, #00000011B

DEC A

SWAP A

MOV R6,A

MOV A,R4

ANL A,#00001111B

ORL A,R6

RL A

MOV R7,A

MOV DPTR, #04A0H ;look up table for
MOVC A,@A+DPTR j;acceleration data



00BB
00BD
OOBE
OOBF
00Co
00C2
00C3
00C5
00C6
00C7
oocs
00C9
00CA
00CC
00CD
00CE
00CF
00DQ
00D3
00D4
00D6
00D7
00D8
00D9
00DB
00DE
00EO
O0E3
O0ES
O0ES8
O00EA
00EC
OOEE
00F1
O0F3
O0F6
00F8
OOFA
OOFB
O00FD
0100
0102
0104
0107
0109
010C
010F
0112
0115
0118
011B
011D
0120

F5
EF
04
93
F5
ED
54
03
03
14
FE
EC
54
4E
c4
23
FF
30
93
Fb
EF
04
93
F5
20
74
B5
80
75
c2

74
B5
80
75
D2
78
F2
C2
30
D2
Eb5
B5
c2
B4
02
75
75
20
20
74
B5
80

71

72

oC

FO

04
73

74
94
00
7B
13
7B

oC
FF
7B
05
7B

00

D5
D5
TF
70
79
8C
00
00
8C
8A

94
00
7B
D6

AO

OE
02

00

02

FF .

FD

217

03
84
FC
18
11
07

09

CHG1_1

FWD1

CHG1_2

READ

COMP

CHCK

102

MOV ACC_EX,A

MOV A,R7

INC A

MOVC A,@A+DPTR

MOV ACC_IN,A

MOV A,RS

ANL A, #00001100B

RR A

RR A

DEC A

MOV R6,A

MOV -A,R4

ANL A,#11110000B

ORL A,R6

SWAP A

RL A

MOV R7,A

MOV DPTR,#04A0H ;look up table for
MOVC A,@A+DPTR ;deceleration data
MOV DEC_EX,A
MOV A,R7

INC A

MOVC A,@A+DPTR
MOV DEC_IN,A
JB P1.4,FWD1
MOV A, #00H
CJNE A,DIR,CHG1_1
SJMP READ

MOV DIR,#00H

CLR P1.2

SJMP READ

MOV A, #0FFH

CJNE A,DIR,CHG1_2
SJMP READ
MOV DIR, #0FFH
SETB Pl.2

MOV RO, #0O0OH
MOVX @RO,A
CLR FO

JNB F0,$

SETB TEST
MOV A,F_SET

scheck direction command

;input frequency command

CJNE A,F_OUT,N_EQ ;compare frequency to

CLR TRO ;output frequency
CJNE A, #00H,CHCK ;output frequency
LJMP SET

MOV THO, #0FCH
MOV TLO,#18H
JB P1.3,STP

JB P1.4,FWD2
MOV A, #00H
CJNE A,DIR,STP
SJMP READ

;check command

07



74
BS
80
75
80
40
85
85
85
85
05
74
B5
75
80
85
85
85
85
15
D2
74
BS5
50
90
ES
93
Fb
80
78
E5
28
F8
E6
F5
20
20
74
B5
80
74
BS
20
02
75
20
02

TA
93
94
00
7B
05
FF
7B
7F
00
70
7F
01

02

00

75
76
77
78

03
C8

75
76
77
78

00

AQ

15
07

0D

06
EB
F8
00
E2
00

FWD2

STP

N_EQ

N_OVER

LESS

COUNT

CHK

CHECK

FWD3
LP_CK

STOP
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MOV A, #0FFH
CJIJNE A,DIR,STP
SJMP READ
MOV F_SET, #00H
SIJMP COMP
JC LESS
MOV TI_EX,ACC_EX ;setting frequency more
MOV TI_IN,ACC_IN ;than output frequency
MOV LP_EX,ACC_EX
MOV LP_IN,ACC_IN
INC F_ouTr
MOV A, #0CSH
CJNE A,F_OUT,N_OVER
MOV F_OUT, #0C8H
SJMP COUNT
MOV TI_EX,DEC_EX ;setting frequency less
MOV TI_IN,DEC_IN ;than out put frequency
MOV LP_EX,DEC_EX '
MOV LP_IN,DEC_IN
DEC F_OuT
SETB TRO senable TIMERO
MOV A, #14H :
CJNE A,F _OUT,CHK
JNC RAM
MOV DPTR,#03A0H ;look up table for
MOV A,F_OUT :voltage
MOVC A,@A+DPTR
MOV V_OUT,A
SJMP CHECK
MOV RO, #50H
MOV A,F_OUT
ADD A,RO
MOV RO,A
MOV A,@RO
MOV V_OUT,A
JB P1,3,STOP
JB P1.4,FWD3
MOV A, #00H
CJNE A,DIR,STOP
SJMP LP_CK
MOV A, #0FFH
CJNE A,DIR,STOP
JB TEST,CHECK scheck loop
LJMP READ
MOV F_SET, #00H
JB TEST,CHECK
LJMP COMP
.END

slook up table for
:boost voltage

;check command

00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF

02 00 60 7B 20 DB FE 20 B2 04 D2 C2 8C 75 8C F8
80 1E 00 78 00 E2 F5 70 D2 D5 32 00 00 00 00 00
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0020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 OO
0030 75 8A 30 30 B2 22 30 90 FA D2 8C D5 78 1A D5 717
0040 17 85 76 78 85 75 77 CO EO 79 01 E5 7A F3 09 E5
0050 79 F3 C2 91 C2 7F DO EO 32 00 00 00 00 00 00 00
0060 74 00 78 01 F2 08 F2 75 7B FF D2 92 75 8C F8 75
0070 8A 30 75 89 01 C2 88 D2 8A 43 A8 87 756 79 00 30
0080 93 FD D2 91 20 93 FB 78 04 E2 FC 18 E2 FD C4 54
0090 OF 23 FF 90 05 00 93 FE EF 04 93 F5 82 8E 83 TF
00A0 00 78 50 EF 93 F6 08 OF BF 15 F8 ED 54 03 14 C4
00OBO FE EC 54 OF 4E 23 FF 90 04 A0 93 F5 71 EF 04 93
00CO0 F5 72 ED 54 0C 03 03 14 FE EC 54 FO 4E C4 23 FF
00OD0O 90 04 AO 93 F5 73 EF 04 93 F5 74 20 94 OE 74 00
OOE0 B5 7B 02 80 13 75 7B 00 C2 92 80 OC 74 FF B5 7B
OOFO 02 80 05 75 7B FF D2 92 78 00 F2 C2 D5 30 D5 FD
0100 D2 7F E5 70 B5 79 27 C2 8C B4 00 03 02 00 84 75
0110 8C F8 75 8A 30 20 93 11 20 94 07 74 00 B5 7B 09
0120 80 D6 74 FF B5 7B 02 80 CF 75 70 00 80 D2 40 18
0130 85 71 75 85 72 76 85 71 77 85 72 78 05 79 74 C9
0140 B5 79 03 75 79 C8 80 OE 85 73 75 85 74 76 85 73
0150 77 85 74 78 15 79 D2 8C'74 14 B5 79 00 50 0A 90
0160 03 A0 E5 79 93 F5 7A 80 09 78 50 E5 79 28 F8 E6
0170 F5 7A 20 93 15 20 94 07 74 00 B5 7B OD 80 05 74
0180 FF B5 7B 06 20 7F EB 02 00 F8 75 70 00 20 7F E2
0180 02 01 00 00 00 00 00 OO 00 00 0O 00 00 00 00 OO

3 sk ok ok o o e ok 3k ok ok ke o ok 2ok oK o ok sk o o ok s ok ok ok ok ok ok o o o ke sk ok ak ok ok ok ok sk ok ok sk ok ok ok sk
.ORG 03B5H
3 kR Kdkkkk Data for voltage command * Rk Kok Kk Kk
3 3K 3k 3k 3k 3k 3K 3K 3 3 2k 3k 3k 3k 3 ok sk 3k ok 3k o 3k ok ok s ok 3k ok sk ok sk 3 ok 3k 9k 3k ok e 3 3K K 3k ok 3K 3k ok 3k 2k 3k X ke ok K
03BO 00 00 00 OO0 00 36 38 3B 3D 40 42 45 47 4A 4D 4F
03C0 52 54 57 59 5C 5E 61 63 66 69 6B 6E 70 73 75 78
03D0 7A 7D 80 82 85 87 8A 8C 8F 91 94 96 99 9C 9E Al
03E0 A3 A6 A8 AB AD BO B3 B5 B8 BA BD BF C2 C4 C7 C9
03F0 CC CF D1 D4 D6 D9 DB DE EO E3 E6 E8 EB ED FO F2
0400 F5 F7 FA FC FF FF FF FF FF FF FF FF FF FF FF FF
0410 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0420 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0430 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0440 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0450 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0460 FF FF FF FF FF FF FF FF FF 00 00 00 00 00 00 00

3 3k sk sk ok 3k 2k e ke ok ok o 3k ok ok ok sk ok ok oK ok 3k oK sk ok ok ok ko ok sk ke e ok ok ok sk sk sk s ok sk ok sk sk ok ok ok ck ok
.ORG 04AO0H
3 dk ok kok ok Kk kok Data for counter 3k sk ok 3k ok ok ok sk sk ok ok ok %k
3 ok okokskokok ok ok ok ok ok sk sk skokok sk okook sk ok sk ke okok sk ok sk sk ok Rk sk sk ok ok kR kok ok kR Kok kK
04A0 01 01 01 01 01 02 01 03 01 04 01 05 01 06 01 07
04BO 01 08 01 09 01 OA 01 OB 01 OC 01 OD 01 OE 01 OF
04Cc0 01 19 01 19 01 32 01 4B 01 64 01 7D 01 96 01 AF
04D0 01 C8 01 E1 01 FA 02 13 02 2C 02 45 02 5E 02 77
04E0 01 05 01 05 01 0A 01 OF 01 14 01 19 01 1E 01 23
04F0 01 28 01 2D 01 32 01 37 01 3C 01 41 01 46 01 4B
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3 3% 3k KR 3 ok ok o 3k 33k ok ok e Sk K ok 3k 3K Kok ok sk ok ok ok ok sk sk ok dk ok ok ok ok ok sk ok ko ok ok sk ok ok ok
.ORG 0500H

3 FRERE KK KKKk

0500
0510

Data for address of boost

* KoKk kK k KKKk
3 KK KK ok ok ok K o ok ok 3k ok ok K ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok Kk ok ok ok Kok ok oK
06 20 06 3B 06 50 06 6B 06 80 06 9B 06 BO 06 CB
06 EO 06 FB 07 10 07 2B:07 40 07 5B 07 70 07 8B

5 FKk oKk ok Rk ok ok ok ke ok ok sk ok Rk kk kk ok sk ok ok kok sk kk ook skokkk kKKK kK KRk kK
.ORG 0620H

3 ok k sk 3k ok ok ok ok ok ok Data for boost voltage sk 3k e ok ok 3K ok % ok ok %k
3 Rk ok R ko ok ok sk ok ok sk ok A sk sk ok R skok ok sk ok ok ko skok Ak ok Sk kokokok ok sk ok ok ok ok ok ok k kKR kK ko
0620 00 03 05 08 0OA OD OF 12 14 17 1A 1C 1F 21 24 26
0630 29 2B 2E 30 33 00 00 00 00 00 00 03 05 07 0A OC
0640 OE 11 13 16 18 1A 1D 1F 21 24 26 29 2B 2E 30 33
0650 05 07 OA OC OE 10 12 15 17 19 1B 1D 20 22 24 26
0660 29 2B 2E 30 33 00 00 00 00 00 00 08 OA OC OE 10
0670 12 14 16 18 1A 1C 1E 20 22 24 26 29 2B 2E 30 33
0680 O0A OC OE 10 12 14 15 17 19 1B 1D 1F 21 23 24 26
0690 29 2B 2E 30 33 00 00 00 00 00 00 OD OE 10 12 14
06A0 15 17 19 1A 1C 1lE 1F 21 '23 25 26 29 2B 2E 30 33
06BO OF 11 12 14 15 17 18 1A 1C 1D 1F 20 22 23 25 26
06CO0 29 2B 2E 30 33 00 00 00 00 00 00 12 13 15 16 17
06D0 19 1A 1B 1D 1E 1F 21 22 24 25 26 29 2B 2E 30 33
06E0 14 16 17 18 19 1A 1C 1D 1E 1F 20 21 23 24 25 26
06F0 29 2B 2E 30 33 00 00 00 00 00 00 17 18 19 1A 1B
0700 1C 1D 1E 1F 20 21 22 23 24 25 26 29 2B 2E 30 33
0710 1A 1A 1B 1C 1D 1E 1F 1F 20 21 22 23 24 25 25 26
0720 29 2B 2E 30 33 00 00 00 00 00 00 1C 1D 1D 1lE 1F
0730 1F 20 21 21 22 23 24 24 25 26 26 29 2B 2E 30 33
0740 1F 1F 20 20 21 21 22 22 23 23 24 24 25 25 26 26
0750 29 2B 2E 30 33 00 00 00 00 00 00 21 21 22 22 23
0760 23 23 24 24 24 25 25 25 26 26 26 29 2B 2E 30 33
0770 24 24 24 24 24 25 25 25 25 25 25 26 26 26 26 26
0780 29 2B 2E 30 33 00 00 00 00 00 00 26 26 26 26 26
0790 26 26 26 26 26 26 26 26 26 26 26 29 2B 2E 30 33

tasm:

Number of errors

0
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31880 | B Waunaud e PvM

POOOO .ORG 000OH
0000 02 00 30 LIJMP INIT
$ % 3 3k 3k ok 3k 3K 3k 3k 3k 9K ok 3K 3K 2k ok 3k 3k Ok 3k 3K 3K ok 3K oK 3 3K 9K 3k 3K 2k 3k 2k ok 3k ok ok o ok 2K ok ok ok Sk ke ok ok ok ok 3k sk ok ok sk ok ok ok K
3% Timer0 Interrupt Routine (For clock of triangular wave) *
;***********************************************************

000B .ORG 00O0BH
000B B2 90 TIMEO CPL P1.0
000D 32 RETI

3 % % 3k % ok 3k 3k ok 3k % ok K 3k 3k 3K 3k sk 3k 3k oK 3k 31 2K 3K ok 3K 3 3K 2k 3K 3 3k 3k ok ok sk Ak o 3k o ke 3k ok ok ok 3k sk ok ok ke ke sk ok ok

;¥ Ex1 Interrupt Routine (For sending data to D/A port) *
$ 3 3k 2K 2k ok 3k 3K 3k ok 3k 3k ok ok 3k ok 3K 3k 3k ok 3k 3k ok 3K 2k ok ok ok ok 3k sk ok ok 3K 3k ok ok ok e 2k Sk ok ok e 3k ok 3k ok 9k ok 3k ok K ke ok ok ok

0013 .ORG 0013H
0013 Cc2 92 EXT1 CLR P1.2
0015 D2 92 SETB P1.2
0017 02 02 77 LJMP XTER1

;*************f***************************************************

3% Timerl Interrupt Routine (Delay for sending data to D/A port) ¥
;*****************************************************************

001B .ORG 001BH

001B C2 8E TIME1 CLR TRl

001D 85 75 8D MOV TH1l,TH1_BUF

0020 85 76 8B MOV TL1,TL1_BUF

0023 D2 8E SETB TR1

0025 02 02 77 LJMP XTER1

0028 3 F KRR A KA K kK Kk ok ¥k Kk kK

0028 ~ 3% Start Program ¥

0028 3 %R Rk kK sk skok sk ok ok ok k ok ek

0030 .ORG 0030H

0030 78 05 INIT MOV RO, #05H

0032 E4 CLR A

0033 F2 MOVX @RO,A sVref = 0

0034 75 8C E1 MOV THO, #0E1lH .

0037 75 8A E1 MOV TLO,#0E1H sclock freg.
003A 75 8D EA MOV TH1,#0EAH

003D 75 8B 4C MOV TL1,#04CH

0040 75 75 EA MOV TH1_BUF, #0EAH

0043 75 76 4C MOV TL1_BUF,#04CH ;sine data delay
0046 75 74 00 MOV GEA, #00H

0049 7B 00 MOV R3,#00H °

004B 20 93 08 JB P1.3,HAR_3 ;Check for data from
004E 75 78 08 MOV HDAT_BUF,#08H ;sine or sine add the
0051 75 79 00 MOV LDAT BUF,#00H ;third harmonic table
0054 80 08 SJMP CROSS

0056 75 78 OB HAR_3 MOV HDAT_BUF, #0BH

0059 75 79 00 MOV LDAT_BUF, #00H

005C 7B 99 MOV R3,#99H

005E 75 77 01 CROSS MOV STEP,#01H

0061 75 70 00 MOV FI,#00H

0064 75 71 00 MOV VI, #00H

0067 75 89 12 MOV TMOD, #00010010B

006A 43 A8 8A ORL IE,#10001010B

006D 43 88 50 ORL TCON,#01010000B

0070 D2 91 SETB Pl1.1



0072
0074
0075
0077
007A
007C
007D
007F
0082
0084
0086
0088
008A
008C
008E
0090
0091
0083
0096
0098
009A
009C
009F
00A2

"~ 00A3

00A6
00A8
00AB
00AE
00B1
00B3
00B5

00B8
00BA
00BB
00BC
00BD
00CO
00C1
00C3
00C4
00C5
00C6
oocs
00CB
00CE
00DO
00D3
00D5
00D8
00DA

79
E3
F5
B
79
E3
F5
B5
80
50
15

05
E5
79
F3
80
02
40
05
74
B5
75
E4
BS
74
B5
75
75
c2
D2
02

E5
C3
33
FF
80
93
F5
OF
EF
93
F5
75

74
B5
74
BS
40
02

00

72
70
01

73
71
EE
04
71
02
71
71
05

DF
01
FB
70
C9
70
70

74
1C
70
71
74
8E

02

70

0D
75

76
8C
00
01
74
iB
70
03
02

1C

02

7C

03
cs8

28
oD

06
01

61

80

El
TA

18
00

6C

START

CHG_V

NOT_V

MORE

SEND_V

J_LESS
NOT_F

N_OVER

GEA_UO

UP_CHK1

CHK1
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MOV R1,#00H
MOVX A,@R1

MOV FR,A

CJINE A,FI,NOT_F
MOV R1,#01H
MOVX A,@R1

MOV VR,A

CJNE A,VI,NOT_V
SJMP START

JNC MORE

DEC VI

SJMP SEND_V

INC VI

MOV A,VI

MOV R1,#05H
MOVX @R1,A

SJMP START

LJMP LESS

JC J_LESS

INC FI

MOV A, #0C9H
CINE A,FI,N_OVER
MOV FI,#0C8H
CLR A

CJIJNE A,GEA,UP_CHK1

MOV A, #28

CJNE A,FI,GEA_UO
MOV STEP, #06
MOV GEA, #01

CLR TR1

SETB EX1

LJMP UP_TAB

MOV A,FI

CLR C

RLC A

MOV R7,A

MOV DPTR, #0D8OH
MOVC A,@A+DPTR
MOV TH1_BUF,A
INC R7

MOV A,R7

MOVC A,@A+DPTR
MOV TL1_BUF,A
MOV THO,#0E1H
LJMP CHG_V
MOV A,#01

CJNE A,GEA,UP_CHK2

MOV A, #27
CJNE A,FI,CHK1
JC NORM1

LJMP DN_TAB

sInput frequency command
;and compare with FI

sInput voltage command
sand compare with VI
sVR < VI

sVR > VI

;Send VI

sFR > FI

;Gear = 0 ?

;If FI > 27 change
;gear up to 1

sLook up table for
;changing gear up
;FI less or equal 27
slook up table for
:TIMER1 delay

;Gear = 1 7

sIf FI less or equal 27
s;look up table for
;changing gear down



00DD
00DF
00E2
O0O0E5

00ES8

0OEB
OOED
00F0
00F2
00F5
O0F7

OOFA
00FC
OOFF
0102
0105

0108
010A
010D
010F
0112
0114

0117
0119
o11C
O011F
0122

0125
0127
012A
012cC
012F
0131

0134
0136
0139
013C
013F

0142
0144
0147
0149
0i4c
014E

0151

74
B5
75
75
02

74
B5
74
B5
40

74
BS
75

02

74
B5
74
B5
40
02

74
B5
75
75
02

74
BS
74
B5

02

74
B5
75
75
02

74
BS
74
B5
40
02

74

24
70
77
74
02

02
74
23
70
03
02

36
70
77
74
02

03
74
35
70
03
02

48
70
77
74
02

04
74
47
70
03
02

59
70
77
74
02

05
74

70
03
02

77

06
09
02
61

18

00

6C

06
ocC
03
61
18
00
6C
06
OF

04
61

00

6C

06
14
05
61
18
00

6C

NORM1

GEA_U1

UP__CHK2

CHK2

NORM2

GEA_U2

UP_CHK3

CHK3

NORM3

GEA_U3

UP_CHK4

CHK4

NORM4

GEA_U4

UP_CHK5

CHKS

NORMS
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MOV A, #36

CJNE A,FI,GEA_U1l

MOV STEP, #09
MOV GEA, #02
LJMP UP_TAB

MOV A, #02

CJNE A,GEA,UP_CHK3

MOV A, #35
CJNE A,FI,CHK2
JC NORM2

LJMP DN_TAB

MOV A, #54

CJNE A,FI,GEA_U2

MOV STEP, #12
MOV GEA, #03
LJMP UP_TAB

MOV A,#03

CJNE A,GEA,UP_CHK4

MOV A, #53

CJNE A,FI,CHK3
JC NORM3

LJMP DN_TAB

MOV A, #72

CJNE A,FI,GEA_U3

MOV STEP, #15
MOV GEA, #04
LJMP UP_TAB

MOV A, #04

CJIJNE A,GEA,UP_CHKS

MOV A, #71

CJNE A,FI,CHK4
JC NORM4

LJMP DN_TAB

MOV A, #89

CJNE A,FI,GEA_U4

MOV STEP, #20
MOV GEA, #05
LJMP UP_TAB

MOV A, #05

CJNE A,GEA,UP_CHK6

MOV A, #88
CJNE A,FI,CHKS
JC NORMS

LJMP DN_TAB

MOV A,#119

;If FI > 35 change

s;gear up to 2

s Look up table
schanging gear

;Gear = 2 ?

;If FI less or
slook up table
;changing gear

for
up

equal 35
for
down

sIf FI > 53 change

;gear up to 3

; Look up table
;changing gear

;Gear = 3 ?
;If FI less or

;look up table
;changing gear

for
up

equal 53
for
down

3If FI > 71 change

;gear up to 4

;Look up table
schanging gear

;Gear = 4 ?

;If FI less or
slook up table
;changing gear

for
up

equal 71
for
down

+If FI > 88 change

;gear up to 5

sLook up table
;changing gear

;Gear = 5 ?

;If FI less or
;look up table
s;changing gear

for
up

equal 88
for
down
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0153 B5 70 06 CJNE A,FI,GEA_US ;If FI > 118 change

0156 75 77 1E MOV STEP, #30 ;gear up to 6

0159 75 74 06 MOV GEA, #06

015C 02 02 61 GEA_U5 LJMP UP_TAB ;Look up table for
schanging gear up

015F 74 06 UP_CHK6 MOV A, #06

0161 BS5 74 07 CJNE A,GEA,GEA7 -;Gear = 6 7

0164 74 176 MOV A,#118

0166 B5 70 00 CJNE A,FI,CHKG6

0169 40 03 CHK6 JC NORM6 :If FI less or equal 118

016B 02 02 6C GEA7 LJMP DN_TAB s;look up table for

. s;changing gear down

016E 74 B2 NORMG6 MOV A,#178

0170 B5 70 06 CJNE A,FI,GEA_UG6 3If FI > 177 change

0173 75 77 24 MOV STEP,#36 ;gear up to 7

0176 75 74 07 MOV GEA,#07

0179 02 02 61 GEA_U6 LJMP UP_TAB :Look up table for

017C s RkRkokRkkkkkkkkkkkkkkkk*k :;changing gear up

017C 15 70 LESS DEC FI sFR < FI

017E 74 07 MOV A, #07

0180 B5 74 OE CIJNE A,GEA,DN_CHK6 ;Gear = 7 ?

0183 74 A9 MOV A,#169

0185 B5 70 06 CIJNE A,FI,GEA_D7 ;If FI = 169 change

0188 75 77 1E MOV STEP,#30 ;gear down to 6

018B 75 74 06 MOV GEA, #6

018E 02 02 6C GEA_D7 LJMP DN_TAB sLook up table for
;changing gear down

0191 74 06 DN_CHK6 MOV A,#06

0183 B5 74 18 CJNE A,GEA,DN_CHK5 ;Gear = 6 ?

0196 74 A9 MOV A,#169

0198 B5 70 00 CJNE A,FI,CHCKG6

019B 40 OE CHCK6 JC ANOM6 3If FI less or equal 169

019D 74 6E MOV A,#110 sand FI = 110 change

019F B5 70 06 CJNE A,FI,GEA_DG6 sgear down to 5

01A2 75 77 14 MOV STEP,#20

01A5 75 74 05 MOV GEA,#05

01A8 02 02 6C GEA_D6 LJMP DN_TAB
01AB 02 02 61 ANOM6 LJMP UP_TAB

01AE 74 05 DN_CHK5 MOV A, #05

01B0 B5 74 18 CJNE A,GEA,DN_CHK4 ;Gear = 5 ?

01B3 74 6E MOV A,#110

01B5 B5 70 00 CJNE A,FI,CHCKS

01B8 40 OE CHCKS5 JC ANOMS ;If FI less or equal 110
01BA 74 50 MOV A, #80 ;and FI = 80 change

01BC B5 70 06 CJNE A,FI,GEA_DbS ;gear down to 4

01BF 75 77 OF MOV STEP,#15

01C2 75 74 04 MOV GEA, #04

01c5 02 02 6C GEA_D5 LJMP DN_TAB

01Cc8 02 02 61 ANOMS LJMP UP_TAB

01CB 74 04 DN_CHK4 MOV A, #04

01CD B5 74 18 CJNE A,GEA,DN_CHK3 ;Gear
01D0 74 50 MOV A, #80

n
>
~



01Dp2
01D5
01D7
01DS
01DC
O01DF
01E2
01E5
01ES8
01EA
O01ED
Ol1EF
01F2
O1F4
01F6
01F9
01FC
O1FF
0202
0205
0207
020A
020C
020F
0211
0213
0216
0219
021C
021F
0222
0224
0227
0229
022C
022E
0230
0233
0236
0239
023B
023E
0241
0243
0246
0248
024B
024E
0250
0251
0252
0253
0256

B5
40
74
B5S
75
75
02
02
74
B5
74
B5

74
B5.
75
75
02
02
74
B5
74
B5
40
74
BS
75
75
02
02
74
B5

B5
40
74
B5
75
75
c2
75
75
b2
75
80
02
02
ES
C3
33
FF
90
93

70
OE
3F
70
77

02
02
03
74
3F
70
OE
2D
70
77
74
02
02
02
74
2D
70
OE
iD
70
77
74
02
02
01
74

70
ip
13
70
71
74

8D
8B
8E
8C
06
02
02
70

0D

00

06
0C
03
6C
61
18
00
06
09
02
6C
61
18
00
06
06

6C
61

27
00
15
01
00

FE
DC

El

6C
61

80

CHCK4

GEA- D4

* ANOM4

DN_CHK3

CHCK3

GEA_D3
ANOM3
DN_CHK2

CHCK2

GEA_D2
ANOM2
DN_CHK1

CHCK1

GEA_D1
ANOM1
GEAO

110

CJNE A,FI,CHCK4
JC ANOM4

MOV A,#63

CJNE A,FI,GEA_D4
MOV STEP,#12
MOV GEA, #03
LJMP DN_TAB
LJMP UP_TAB

MOV A,#03

CJNE A,GEA,DN_CHK2
MOV A,#63

CJNE A,FI,CHCK3
JC ANOM3

MOV A, #45

CJNE A,FI,GEA_D3
MOV STEP, #09
MOV GEA, #02
LJMP DN_TAB
LJMP UP_TAB

MOV A, #02

CJINE A,GEA,DN_CHK1
MOV A, #45

CJNE A,FI,CHCK2
JC ANOM2

MOV A,#29

CJNE A,FI,GEA_D2
MOV STEP, #06
MOV GEA, #01
LJMP DN_TAB
LJMP UP_TAB

MOV A, #01

CJNE A,GEA,GEAQ
MOV A,#29

CJNE A,FI,CHCK1
JC ANOM1

MOV A,#19

CJNE A,FI,GEA_D1
MOV STEP,#01
MOV GEA, #00

CLR EX1

MOV TH1,#0FEH
MOV TL1, #0DCH
SETB TR1

MOV THO, #0E1H
SJMP GEAO

LJMP DN_TAB
LJMP UP_TAB

MOV A,FI

CLR C

RLC A

MOV RT7,A

MOV DPTR, #0D80H
MOVC A,@A+DPTR

sIf FI less or equal 80
sand FI = 63 change
;8ear down to. 3

.

;Gear = 3 7

3If FI less or equal 63
;and FI = 45 change
;gear down to 2

sGear = 2 7

;If FI less or equal 45
sand FI = 29 change
;gear down to 1

;Gear = 1 ?

:If FI less or equal 29
sand FI = 19 change
;gear down to 0

;Disable EX1
;Enable TIMER1
;Take FI to look up

stable for TIMER1
;delay time



0257
0259
025A
025B
025C
025E
0261
0264
0266
0267
0269
026C
026F
0271
0272
0274
0277
0277
027A
027C
027E
0280
0282
0284
0287
028A
028B
028E
028F
0290
0291
0293
0294
0295
0297
0298
0299
029A
029C
029E
02A0
02A2
02A4
02A6
02A9
02AB
02AE
02BO
02B3
02B6
02B8
02BA
02BC

F5
OF
EF
93
F5
02
90
E5

Fb
02

E5
93
F5
02

BB
co
co
co
co
78
85
85
E4
30

F2
08
74
93
F2
74
08
93
F2
E5
25
Fb5
50
05
74
B5
74
B5
40
85

DO
DO
DO
DO

75

76
00
OE
70

8C

OF
70

8C
00

99
EOQ
Do
83
82
02
78
79

91

78

FO

TA
00

7A
00

7A

63

83
82

40

07
00

78
79

UP_TAB

DN_TAB
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MOV TH1_BUF,A
INC R7

MOV A,R7

MOVC A,@A+DPTR
MOV TL1_BUF,A
LJMP CHG_V

MOV DPTR, #0EOOH
MOV A,FI

MOVC A,@A+DPTR
MOV THO,A

LJMP CHG_V

MOV DPTR, #O0F0OH
MOV A,FI

MOVC A,@A+DPTR
MOV THO,A

LJMP CHG_V

3 dokok kR Rk kK R Rk KRk kKK Kk oKk kKK .
CIJNE R3,#99H,X_SIN ;check for jumping to

XTER1

Cw

BACK

PASS

N_EQ
RTI

PUSH A

PUSH PSW

PUSH DPH

PUSH DPL

MOV RO, #02H

MOV DPH,HDAT_BUF
MOV DPL,LDAT_BUF
CLR A

JNB P1.1,CCW
MOVC A,@A+DPTR
MOVX @RO,A

INC RO

MOV A,#78H

MOVC A,@A+DPTR
MOVX @RO,A

MOV A, #0FOH

INC RO

MOVC A,@A+DPTR
MOVX @RO,A

MOV A,DPL

ADD A,STEP

MOV DPL,A

JNC PASS

INC DPH

MOV A, #0CH

CJIJNE A,DPH,RTI
MOV A, #67H

CJNE A,DPL,N_EQ
JC NEW '
MOV HDAT_BUF,DPH
MOV LDAT_BUF,DPL
POP DPL

POP DPH

POP PSW

POP A

;output sine data?

sload sine add the third
sharmonic data table

;Input direction command

;Output 3 phase signal

; for clockwise

;Add table with step

;Check period finish?

;Period not finished



O02BE
02BF
o2c2
02c5
02C7
02C9
02CB
02CD
02CE
02CF
02D0
02D2
02D4
02D5
02D6
02D8
02D9
02DA
02DB
02DD
02DD
02DF
02E1
02E3
02E5
02E7
02EA
O2ED
02EE
02F1
02F2
02F3
02F4
02F6
O2F7
02F8
02FA
02FB
02FC
02FD
O2FF
0301
0303
0305
0307
0309
030C
030E
0311
0313
0316
0319
031B

32
75
75
DO
DO
DO
Do
32
93
F2
78
74
93
F2
74

18 .

93
F2
80

co
co
co
co
78
85
85
E4
30
93
F2
08
74
93
F2
74
08
93
F2
E5
25
F5
50

74
BS
74
B5
40
85
85
DO
DO

78 OB

79
82
83
DO
EO

04
78

FO

BD

EO
DO

82
02
78
79

91

78

FO

82
77
82
02
83
09
83
67
82
OF
83
82

83

00

83
82

40

07
00

78
79

NEW

CCw

112

RETI

MOV HDAT_BUF, #0BH
MOV LDAT_BUF,#00H
POP DPL

POP DPH

POP PSW

POP A

RETI

MOVC A,@A+DPTR
MOVX @RO,A

MOV RO, #04H

MOV A, #78H

MOVC A,@A+DPTR
MOVX @RO,A

MOV A, #0FOH

DEC RO

MOVC A,@A+DPTR
MOVX €@RO,A

SJMP BACK

3 % 3k 3 ok o ok ok ok o ok oK oK ok sk ok ok

X_SIN

S_BACK

S_PASS

S_N_EQ
S_RTI

PUSH A
PUSH PSW

PUSH DPH

PUSH DPL

MOV RO, #02H

MOV DPH,HDAT BUF
MOV DPL,LDAT_BUF
CLR A

JNB P1.1,S_CCW
MOVC A,@A+DPTR
MOVX @RO,A

INC RO.

MOV A,#78H

MOVC A,@A+DPTR
MOVX @RO,A

MOV A, #0FOH

INC RO

MOVC A,@A+DPTR
MOVX @RO,A

MOV A,DPL

ADD A,STEP

MOV DPL,A

JNC S_PASS

INC DPH

MOV A,#09H

CJNE A,DPH,S_RTI
MOV A,#67H

CJNE A,DPL,S_N_EQ
JC S_NEW

MOV HDAT_BUF,DPH
MOV LDAT_BUF,DPL
POP DPL

POP DPH

sPeriod finished

;Output 3 phase signai
;for counterclockwise

;Load sine data table

sInput direction command
;Output 3 phase signal
sfor clockwise

;Add table with step

. ;Check period finished?

;Period not finished
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031D DO DO POP PSW

031F DO EO POP A

0321 32 ' RETI .
0322 75 78 08 S_NEW MOV HDAT_BUF,#08H ;Period finished
0325 75 79 00 MOV LDAT_BUF, #00H

0328 DO 82 POP DPL

032A DO 83 POP DPH

032C DO DO POP PSW

032E DO EO POP A

0330 32 RETI

0331 93 S_CCW MOVC A,@A+DPTR sOutput 3 phase signal
0332 F2 MOVX @RO,A ;for counterclockwise
0333 78 04 MOV RO, #04H

0335 74 178 MOV A,#78H

0337 93 MOVC A,@A+DPTR

0338 F2 MOVX @RO,A

0339 74 FO MOV A, #0OFOH

033B 18 DEC RO

033C 93 MOVC A,@A+DPTR

033D F2 MOVX @RO,A

033E 80 BD SJMP S_BACK

0340 . END



01C0
01D0
01E0
01F0
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0240
02B0
02C0
02D0
02E0
02F0
0300
0310
0320
0330

77
74
74
70
02
OE
02
B5
DC
C3
TA
70
Cco
08
50
85
78
78
DO
40
77
00
EO
32

OF
50
03
00
6C
74
61
70
D2
33
90
93
82
74
02
83
0B
04
co
93
F5
40
32
93

75
B5
02
40
02
1D
74
15
8E
FF
OE
Fb
78
78
05
78
75
74
83
F2
82
OF
75
F2

74
70
02
OE
02
B
01
75
75
90
00
8C
02
93
83
85
79
78
co
08
50
85
78
78

04
00
6C
74
61
70
BS
77
8C
0D
E5
02
85
F2
74
82
00
93
82
74
02
83
08
04

02
OE
02
B5
02
75
217
75
80
93
93
7A
83
FO
B5
DO
82
74
02
93
83
85
79
78

6C
74
61
70
B5
71
74
74
06
F5
F5
BB
85
08
83
82
DO
FO
85
F2
74
82
00
93
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02
3F
74
06
74
06
1D
00
02
75
8C
99
79
93
07
DO
83
18
78

74

09
79
DO
F2

02
B5
03
75
18
75
B5S
Cc2
02
OF
02
63
82
F2
74
83
DO
93
83
FO
B5
DO
82
74

61
70
B5
71
74
74
70
AA
6C
EF
00
co
E4
E5
67
DO
Do
F2
85
08
83
82
DO
FO

74
06
74
09
2D
01
00
75
02
93
7A

-EO

30
82
B5
DO
DO
80
79
93
07
DO
83
18

04
75
18
75
B5
02
40
8D
02
F5
90
co
91
25
82
DO
EO
BD
82
F2
74
83
DO
93

B5
77
74
74
70
02
iD
FE
61
76
OF
DO
40
77
00
EO
32
co
E4
E5
6.7
Do
DO
F2

74
0cC
3F
02
00
6C
74
75
E5
02
00
co
93
F5
40
32
93
EO
30
82
B5
DO
DO
80

18
75
B5
02
40
02
13
8B
70
00
E5
83
F2
82
OF
75
F2
co
91
25
82
DO
EO
BD

3 % 3 ok ok ok ok ok Sk ok oK ok sk ok ok 3k ok ok o ok ook o ok ok sk ok ok ok ok ok ok ok Kk ok Kok ok Sk ok sk ok ok ok ok ok ck ok ko
.ORG 0800H

3 %K 2k ok ok ok ke 3k ok K Data for sine table sk ok ckokkokakkk
;****************************************************
0800 80 82 84 86 88 8B 8D 8F 91 93 96 98 9A 9C 9E A0
0810 A3 A5 A7 A9 AB AD AF Bl B3 B5 B7 B9 BB BD BF C1
0820 C3 C5 C7 C9 CA CC CE DO D1 D3 D5 D6 D8 DA DB DD
0830 DE EO El1 E3 E4 E5 E7 E8 E9 EA EC ED EE EF F(O F1
0840 F2 F3 F4 F5 F6 F7 F7 F8 F9 F9 FA FB FB FC FC FD
0850 FD FD FE FE FE FF FF FF FF FF FF FF FF FF FF FF
0860 FE FE FE FD FD FD FC FC FB FB FA F9 F9 F8 F7 F7
0870 F6 F5 F4 F3 F2 F1 FO EF EE ED EC EA E9 E8 E7 E5
0880 E4 E3 E1 EO DE DD DB DA D8 D6 D5 D3 D1 DO CE CC
0890 CA C9 C7 C5 C3 C1 BF BD BB B9 B7 B5 B3 Bl AF AD
08A0 AB A9 A7 A5 A3 A0 9E 9C 9A 98 96 93 91 8F 8D 8B
08B0 88 86 84 82 80 7D 7B 79 77 74 72 70 6E 6C 69 67
08C0 65 63 61 5F 5C 5A 58 56 54 52 50 4E 4C 4A 48 46
08D0 44 42 40 3E 3C 3A 38 36 35 33 31 2F 2E 2C 2A 29
08E0 27 25 24 22 21 1F 1E 1C 1B 1A 18 17 16 15 13 12
08F0 11 10 OF OE OD OC OB 0A 09 08 08 07 06 06 05 04
0900 04 03 03 02 02 02 01 01 01 00 00 00 00 00 00 00
0910 00 00 00 00 01 01 01 02 02 02 03 03 04 04 05 06
0920 06 07 08 08 09 0A OB OC OD OE OF 10 11 12 13 15
0930 16 17 18 1A 1B 1C 1lE 1F 21 22 24 25 27 29 2A 2C
0940 2E 2F 31 33 35 36 38 3A 3C 3E 40 42 44 46 48 4A
0950 4C 4E 50 52 54 56 58 56A 5C S5F 61 63 65 67 69 6C
0960 6E 70 72 74 77 79 7B 7D 80 82 84 86 88 8B 8D 8F
0970 91 93 96 98 9A 9C S9E A0 A3 A5 AT A9 AB AD AF Bl



0980
0990
09A0
09BO
09CO
09D0
09E0
0SFO
0AOQO
0A10
0A20
0A30
0A40
0A50
0A60
0A70
0A80
0AS0
0AAQ
0ABO
0ACO
0ADO
O0AEO
0AFO

B3
D1
E9
F9
FF
FB
EE
D8
BB
9A
77
54
35
1B
00
00
00
00
00
00
00
00
00
00

B7
D5
EC
FA
FF
FA
EC
D5
B7
96
72
50
31
18
00
00
00
00
00

00

00
00
00
00

B9
D6
ED
FB
FF
F9
EA
D3
B5
93
70
4E
2F
17
00
00
00
00
00
00
00
00
00
00

BB
D8
EE
FB
FF
F9
E9
D1
B3
91
6E
4C
2E
16
00
00
00
00
00
00
00
00
00
00

BD
DA
EF
FC
FF
F8
E8
DO
B1
8F
6C
4A
2C
15
00
00
00
00
00
00
00
00
00
00

BF
DB
FO
FC
FF
F7
E7
CE
AF
8D
69
48
2A
13
00
00
00
00
00
00
00
00
00
00

115 .

C3
DE
F2
FD
FE
F6
E4
CA
AB
88
65
44
27
11
00
00
00
00
00

00
-00

00
00
00

C5
EO
F3
FD
FE
F5
E3
C9
AS
86
63
42
25
10
00
00
00
00
00
00
00
00
00
00

c1
El
F4
FE
FE
F4
El
C17
AT
84
61
40
24
OF
00
00
00
00
00
00
00
00
00
00

C9
E3
F5
FE
FD
F3
EO
C5
Ab
82
S5F
3E
22
OE
00
00
00
00
00
00
00
00
00
00

CA
E4
Fé6
FE
FD
F2
DE
Cc3
A3
80
5C
3C
21
0D
00
00
00
00
00
00
00
00
00
00

CcC
E5
F1
FF
FD
Fl
DD
C1
A0
7D
5A
3A
1F
00
00
00
00
00
00
00
00
00
00
00

CE
E7
F7
FF
FC
FO
DB
BF
9E
7B
58
38
1E
00
00
00
00
00
00
00
00
00
00
00

DO
E8
F8
FF
FC
EF
DA
BD
9C
79
56
36
iC
00
00
00
00
00
00
00
00
00
00
00

§ KRk ok ok K sk ok ok oK 3K ok o 3k 3k sk ok ok ok ok 3K ok ok ok ok ok ak ok o ok sk ok ok sk ok o ek ok K
.ORG OBOOH

Rk Data for sine add the third harmonic **
3 3K 3k 3k 3k ok sk ok ok ok ok ok ok o ok ok ok sk ok ok 3k ok sk ok ok ok ok ok ok sk sk sk skok kol ke ke kol kR d ok ok ok ok ok
OBOO 80 83 87 8B 8F 93 96 S9A 9E A2 Ab A9 AD BO B4 B7
0B10 BA BE C1 C4 C7 CA CD DO D3 D5 D8 DB DD DF E2 E4
0B20 E6 E8 EA EC ED EF Fl1 F2 F3 F5 F6 F7 F8 F9 FA FB
0B30 FB FC FD FD FD FE FE FE FF FF FF FF FF FF FF FF
0B40 FF FF FE FE FE FE FE FD FD FD FD FC FC FC FC FB
0B50 FB FB FB FB FB FA FA FA FA FA FA FA FA FA FA FA
OB60 FB FB FB FB FB FB FC FC FC FC FD FD FD FD FE FE
OB70 FE FE FE FF FF FF FF FF FF FF FF FF FF FE FE FE
OB80 FD FD FD FC FB FB FA F9 F8 F7 F6 F5 F3 F2 Fl1 EF
0B90 ED EC EA E8 E6 E4 E2 DF DD DB D8 D5 D3 DO CD CA
OBAO C7 C4 C1 BE BA B7 B4 BO AD A9 A5 A2 9E 9A 96 93
OBBO 8F 8B 87 83 80 7C 78 74 70 6C 69 65 61 5D S5A 56
0OBCO 52 4F 4B 48 45 41 3E 3B 38 35 32 2F 2C 2A 27 24
OBDO 22 20 1D 1B 19 17 15 13 12 10 OE OD 0C OA 09 08
OBEO 07 06 05 04 04 03 02 02 02 01 01 01 00 00 00 00
OBFO 00 00 00 00 00 00 01 01 01 01 01 02 02 02 02 03
0CO0 03 03 03 04 04 04 04 04 04 05 05 05 05 05 05 05
0Ci10 05 05 05 05 04 04 04 04 04 04 03 03 03 03 02 02
0C20 02 02 01 01 01 01 01 00 00 00 00 00 00 00 00 0O
0C30 00 01 01 01 02 02 02 03 04 04 05 06 07 08 09 0A
0C40 OC OD OE 10 12 13 15 17 19 1B 1D 20 22 24 27 2A
0C50 2C 2F 32 35 38 3B 3E 41 45 48 4B 4F 52 56 5A 5D
0C60 61 65 69 6C 70 74 78 7C 80 83 87 8B 8F 93 96 9A
0C70 SE A2 A5 A9 AD BO B4 B7 BA BE C1 C4 C7 CA CD DO
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0C80 D3 D5 D8 DB DD DF E2 E4 E6 E8 EA EC ED EF F1 F2
0C90 F3 F5 F6 F7 F8 F9 FA FB FB FC FD FD FD FE FE FE
OCA0 FF FF FF FF FF FF FF FF FF FF FE FE FE FE FE FD
OCBO FD FD FD FC FC FC FC FB FB FB FB FB FB FA FA FA
0CCO FA FA FA FA FA FA FA FA FB FB FB FB FB FB FC FC
OCDO FC FC FD FD FD FD FE FE FE FE FE FF FF FF FF FF
OCEO0 FF FF FF FF FF FE FE FE FD FD FD FC FB FB FA F9
OCFO F8 F7 F6 F5 F3 F2 F1 EF ED EC EA E8 E6 E4 E2 DF
OD00 DD DB D8 D5 D3 DO CD CA C7 C4 C1 BE BA B7 B4 BO
0D10 AD A9 A5 A2 9E 9A 96 93 8F 8B 87 83 80 7C 78 74
0OD20 70 6C 69 65 61 5D 5A 56 52 4F 4B 48 45 41 3E 3B
OD30 38 35 32 2F 2C 2A 27 24 22 20 1D 1B 19 17 15 13
0D40 12 10 OE OD 0OC 0A 09 08 07 06 05 04 04 03 02 02
0D50 02 01 01 01 00 00 00 OO 00 00 00 00 00 00 OO0 OO

3 33 K 3K 3k ok 3K 3k 3k ok ok ok ok ok ok 3K ok ok ok 3k ok ok 3k 3k ok ok 3k ok ok dk ok ok 3k ok ok 3k ok 3k Sk ok ok dke sk ok ke sk dk ok dk ok ok ok
’ .ORG OD8OH
; Rk Time delay data on free running %%k k
§ 3 % %k 3K 3 ok 3k ok ok ok sk ok 3k ok ok ok ok ok sk ok sk ok ok ok ok ok sk ok ok sk kol sk sk ok ok sk sk ok sk ke e ok sk R ke ke
OD80 EA 4C EA 4C F5 26 F8 C4 FA 93 FB A9 FC 62 FC E6
OD90 FD 4A FD 97 FD D4 FE 07 FE 31 FE 55 FE 73 FE 8E
ODA0O FE A5 FE BY FE CB FE DC FE EA FE F7 FF 03 FF OE
ODBO FF 19 FF 22 FF 2A FF 32 FF 00 00 00 00 00 00 00
0DCO 00 00 00 00 00 00 OO0 00 OO 00 00 00 00 00 00 0O
ODD0O 00 00 00 00 00 00 00 00 OO 0O 00 00 00 00 00 00
ODEO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
ODFO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O

;****************************************************
. .ORG OEOOH
5 XK KK Time delay for changing gear up LR 2 2 2
Sk ok sk ok ok ok e ok ok ok sk ok 3k ok ok ok ok ok sk ko Kok ook ok ok ok Kk sk sk ok sk ok sk Rk ok ok sk kR ok Rk ok ok ok R
OEO0 E1 E1 E1 E1 E1 E1 E1 E1 E1 E1 E1 E1 E1 El1 El El
OE10 E1 E1 El1 E1 E1 El1 El1 E1 El1 E1 E1 E1 D8 DA DB DC
0E20 DD DE DF E0O D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD
OE30 DD DE DF DF EO E1 D7 D8 D8 D9 DA DA DB DC DC DD
0E40 DD DE DE DF DF EO EO E1 D9 DA DA DB DB DC DC DD
OE50 DD DE DE DF DF DF E0O EO EO D6 D7 D7 D8 D8 D9 DS
OE60 D9 DA DA DB DB DB DC DC DC DD DD DD DE DE DE DF
OE70 DF DF EO EO EO EO E1 D1 D2 D2 D2 D3 D3 D4 D4 D4
OE80 D5 D5 D5 D6 D6 D6 D7 D7 D7 D7 D8 D8 D8 D9 D9 DI
OES0 DS DA DA DA DA DB DB DB DB DC DC DC DC DD DD DD
OEA0 DD DD DE DE DE DE DF-DF DF DF DF E0O E0 E0O EO EO
OEBO EO Ei1 DB DB DB DB DB DC DC DC DC DC DD DD DD DD
OECO DD DD DE DE DE DE DE DE DF 00 00 00 00 00 00 00
OEDO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
OEE0O 00 00 00 00 00 00 OO0 00 00 OO0 00 00 00 OO0 OO0 OO
OEFO 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 OO

3 RERRRROR KRRk KRR KRR KK kR kkk kK koK kk kR kkRkRkkKokkkkkkkkKk

.ORG OFOOH
3 Rk ok Time delay for changing gear down %%k %
s sk ok ok ROk KRk Kk KRk K KRk Kk KKK KRR KKK KKK KRR RRRK KKK



0F00
0F10
OF20
0F30
0F40
O0F50
OF60
OF70
0F80
OFS0
OFAO
OFBO
OFCO

tasm:

El
El
cC
D2
D5
DD
D9
CE
Db
DS
DD
DA
DD

El
El
CD
D3
D5
D2
DA
CF
D5
DA
DD
DA
DD

El
El
CF
D4
D6
D3
DA
CF
D5
DA
DE
DB
DE

El
El
DO
D4
D7
D3
DB
DO
b6
DA
DE
DB
DE

El
CB
D3
D6
D8
D4
DB
D1
D6

"DB

DE
DB
DE

Number of errors

El
CD
D4
D17
D8
D5
DC
D1
D7
DB
DF
DB
DE

0

El
DO
D5
D8
DS
D5
DC
D1
D17
DB
DF
DC
DE
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El
D2
D6
D8
D9
D6
DC

D7
DB
DF
DC
DF

El
D4
D7
b9
DA
D6
DD
b2
D7
DC
DF
DC
00

El
D5
D8
DA
DA
D7
DD
D2
D8
DC
D9
DC
00

El
D8
DA
DB
DB
D8
DE

D8
DC
D9
DD

El
DA
DB
DC
DC
D8
DE

D9
DD
D9
DD
00

El
c8
DO
DC
DC
D9
DE

D9
DD
DA
DD
00

El
CA
D1
DD
DD
D9
CE

D9
DD
DA
DD
00
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Abstract

This research paper presents a method for motor speed
measurement hy using a microprocessor 8031.. The proposed motor speed
measurement system will provide a calculation of the motor speed from
the frequencies which have been obtained by a speed encoder. The use
of the calculation of M/T method, the motor speed can be méasured
within & short detecting time period with high accuracy and high
resolut.ion‘ by this system.
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Sumamary

This paper presents the speed control of 3 phases induction motor.with PWNM
method that uses the sinusoidal signal which compose of the third harmonic to
modulate with the triangular signal in foram of the uniform sampling with the
constancy of the frequency ratio of both signals and such frequency ratio will
vary according to the frequency range. Those controlling signals are achieved
by the implement of microprocessor 8031. In addition we use one nmore
microprocessor to control the first one. By this microprosessor, we can adjust
the ratio of voltage to frequency, the acceleration and deceleration of the
speed variation and the voltage in low frequency range also can be boosted.
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(open loop)1n 1aaa1ﬂut111u1uaauuuaquwnun tuaTuaasﬂauuuuac unn11#1ﬁq1ﬂaaun1§1u
nﬂ1nutnaauuataa1naunw¢a¢aﬁn ﬁﬂﬁuu1u1n11ﬂ1Lﬂﬁtia1nnuauw1nunu1aLanaq u1zinﬁnﬁudo
%u aquuunﬂ1ﬂuﬁﬂcuqLuuuu1nw¢1unﬂ1a1unun1wut11uataa1tuu31uﬂ 3 ud 1an1§1u1a11u1
(I da T 11141uﬂau PWM 1unn1nULnaauaataai tuaunﬂuu1n11uaqawna¢naﬁ1 uaztﬂun11tuu
ussRnﬂnﬂu1ud¢nuauu

n11ﬁ11¢1unau PWM tuanusnaauuazaas1uuna11uu 1§3uuaanan(nodn1ate) uuuauﬂa%u
nﬁuﬂaq(unlforn salp11ng) Tﬂa1uiai1ua11unna4§qu1un¢da¢Lﬁu11u1ulau uaztﬂauuaaﬁ1u
naeﬂuﬁua1unustuaaun11ut11nq1un 1 dvu1ﬂnaunuwuwuaatannuvﬂaauﬁ1utugauuu 1 Fn
1ﬁaunﬂ1znaua1aﬂﬁ11uuan 3 1ﬂnlanﬁ11a1qa¢ £11 iqaﬂ11u§uuuutﬂu

Y = SIN® + SIN(38)/6 (1)
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