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ABSTRACT

This Project is the Automatic human height measurement machine by ultrasonic
sensor which have used stepping motor to improve precision by move ultrasonic device far away
from human head with moderately distance from transmit and receive signal ultrasonic that get
accuracy length, so bring accuracy length include distance that far away from object added for
calculate height length for get more accuracy. After that, we use microcontroller bring accuracy
length to compile for show height value through LCD. This automatic height measurement

machine can apply for measure length or size of equipment that want high resolution in industrial.
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MITNN 2.1 HapImsTenssuauUunIzqu 1 e

wangnnszqu
Step
q)] (Dz (I)El (D4
1 0 0 0 1
2 0 0 1 0
3 0 1 0 0
4 1 0 0 0

22.22 nI¥UIUNIZHM 2 I8er (Two-Phase Excitation)
Aumsduammitl wamesuuusonszualfanih vewmeSunmAnmal ypauaad
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uemesIzINNTILNszunazla idnuazmitonszualiunazmladeniiei 2.2

0 ! | 0
! 0 ! 0 0 10 I
i
I 0 0 I
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aignnszdu
Step
®, o, D, ®,
1 0 0 1 1
2 0 I 1 0
3 1 1 0 0
4 1 0 0 1
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2.3 23939UNeIARS (IC UCN5804B)
oo . s - ¢ g ¥
UCN5804B 1i1u2993590#il CMOS Logic dlussdsznaunislu Seniynils
o 3 ar E] 79w
NI N mwsaldvunieuunsnivge amdl vewes Idawisanyulduu
Humemeuvudeiiios CMOS Logicilaztams suvismian il 3edaddu wu vifiamae -
. . d o k4 ] ) = =) o 3/
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1 ¥
D-DA #iunsBesdrdumsiaueuy 8 el uasliguauiafidhi Al
o
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U7 2,15 : Taseasaneluves UCN 58048

2.3.1 M31%314 UCNS804B
A011 UCNS804B 95817995 Power-On Reset (POR) ogn1aluiiinis1sionssfuan
[ W o
prasne I feulddu ic clumomuzSudniuezdaoius ON ndannty w2smn wnily
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= o 4
S MINA 24 uERImsTununiada

(11 10) Half Step = Low , (Y1 9) One Phase = High

Step A B c D
FOR ON OFF OFF OFF
1 ON OFF OFF OFF
2 OFF ON OFF OFF
3 OFT OFF ON OFF
4 OFF OFF OFF ON

[ ar ar =§ G‘I‘ a 1 =) [N L
dmsumstuuewmesuunradmiy 91zdesinIstwansn o7 a1 10 uag 9w
1
'y o [ @ at o =]
aa¥n «1” 1A 9 Y83 UCNS804B dnwauzmsiiauiy uemessenyuuuni samuma

= é é a L=} dw 5
lfazwiluna Ao A-B-C-D FagshrnuSvamudeii 115009

A15199 2.5 : pamamsTusuuaeada

(V1 10) Half Step = Low , (91 9) One Phase = Low

Step A B C D

POR ON OFF OFF OFF
] ON OFF OFF ON
2 ON ON OFF OFF
3 OFF ON ON OFF
4 OFF OFF ON ON

-1 o o é 3 -3 r =y LY
SnSumstuuemosuuunianaiy 0zdesRiinisew ansn <o WALV 10 uay
¥
] = [ s a w 4 =
110a0in0” 19A1Y1 9 Y89 UCNS804B dnuaemsiinuiiu ueiefoznyuuuui oaau

a P ) o = A :
walfagniladea fie AB-BC-CD-DA HsazhamiSosamnadll)ifovq
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X -7 A
A9 2.6 : HEAIMSVULLLAT ImA

(%1 10) Half Step = ngh » (¥19) One Phase = Low

Step A B C D
POR ON OFF OFF OFF
1 ON OFF OFF ON
2 ON ON OFF OFF
3 OFF ON OFF OFF
4 OFF ON ON ON
5 OFF OFF ON OFF
6 OFF OFF ON ON
7 OFF OFF OFF ON
8 ON OFF OFF ON

o @ o 4 g a ] = CI-'
dwmfuniduramesuuuaiimaithiu ezdesiinisswandn «1» Idivw 10 way
¥
9waadn 0" 1H Y1 9 483 UCN5804B dnumzmsviiaiudu watmesssnyuuuuGemu
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')
2.3 luinineainsamed Mcs-51
o = 9 ar !J ar 1
luTasaouInsamesaszga MCS-51 HidefunatsuesvuiuInssadrenisluvos
Ty naesesinulsanudimelwduuuy RoM Mapefidluuny EPROM 11ewess

o & -1 1 o
RAM 1ol 128 Jud vrawesd 256 Tud 1udu FeswaziBeazdnuldnngfiovesiu

»
= o A

Taomss Lazdnumuzyesuieezmilaudiu quauiandingves MCS-51 Tl

b

' a

® 1A NU$I ROM 4K bytes

® 1WA RAM 128 bytes

® il Port I/O 9177 8 bit 4 Ports

® 3 Timer 16 bit 2 A2

3 t

® 711150 Interrupt 16 5 U4

® 12395 Oscillator 1B 2WITUIRAILUTH

® {i Port Byn3Y HemnsnSudsdoyauun full Duplex 8 AT

o HavwanudrTilsunsumeuend 64 K

3 ] o 9 9

o Samreanuddeyanieusnld 64K

o musotlszunanaiiaziiala

e musatavlsaNuIwuuTald 210 dumiis

e 1iginsmdanunanlizuia 1 TulasIufivaeieiud e Clock 12 Mz
[ 1 o a ¥ {
Aa0g19luTnsnouTnsmneinszga MCS-51 uazdnuazatsqaimnsonaasldluaaen 1

wazdmsu laezunsyTassadanwlunansdagl 2,16

151 2.7 wana luTns Tsidasesnsena MCS-51 asanes

wes wieaNu llsunsuuusn HUR MU OYALUTN Timer
8051 4K ROM 128 bytes 2
8031 - 128 bytes 2
8751 4K EPROM 128 bytes 2
8052 8K ROM 256 bytes 3
BO32 - 256 bytes 3
8752 8K EPROM 256 bytes 3

72806
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weiwieanuir Tsunsurudnmiieanus e yaunuin TIMERS80514K

ROMI28 bytes 28031-128bytes287514AK EPROMI128 bytes280528K ROM256 bytes38032-

256bytes387528K EPROM256 bytes3

Timer Counter ¢ L:# )

(CPU)

Port Program nuseacuslUsunsy Hmummmﬁ'ﬂqn Port Output
Tierdoyaunzioamsy
nusaUs:-unawanano <:> nudsAUuMoAinddas

na=aodn (ALU)

i

ovasiiadoyuivnidn

51! 2.16: uanalnssaianeluves Mcs-s1

2.3.1 MIDATIDNNSNIBUBNYDI MCS-51

b ar 4 r 1 st
E‘IJ 2.17 1aadNinausuanys metioniead MCS-51 "'N‘ﬂzﬁﬂTilLUQﬂf}ﬁﬂ']ﬁ%ﬂﬂJ']

musa1tlaenssuves MCS-51 ag 4 NQu A

1. NuusuuMasne WA lagszuudygInuiing

2. nguvueamIauazdoya

3. NYUVINLAN

Y

1 o
4, NYUAMDTALLIUYU LB NN
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Pi.0 ] 1 N 40 1 VGG
P11 ]2 39 [7 P0O.0 (ADQ)
P12 3 38 [0 PO.1 (AD1)
Pt3[] 4 37 3 P0.2 (AD2)
P1.4] 5 36 [0 F0.2 (AD3)
P15 6 35 [0 PO.4 (AD4)
Pie]7 34 O P05 (ADS)
P17 8 33 1 P0.6 (ADS)
RST ] 9 32 3 PO.7 (AD7)
(RXD)P3.0] 10 31 |3 EA/VPP
(TXDy P21 11 30 [ ALE/PROG
(INTO) P32 ] 12 29 O PSEN
(INT1)P3.3[] 13 28 [ P2.7 (A15)
(TO)P34 14 27 B P2.6 (A14)
(T1) P35 ] 15 26 O P2.5 (A13)
(WHYP3.6] 16 25 P2.4 (A12)
(ARD} P37 4 17 24 [J P2.3 (A11)
XTaL2z ] 18 23 11 P2.2 (A10)
XTaL1 O 19 22 [0 P2.1 {AD)
GND O 20 21 [0 P2.0 (AB)

71/ 2.17 : yamsmsInvImudnuuz AouenveaTW MCS-51

2.3.2 whsgudnmnlizuonanIadiy

cPU dlusuausavesszunlu lnsnouiunesnisem Tilsunsy waviaumudids
Iﬂﬁllﬂiﬂﬂ&ﬂixﬁiﬁﬂ"’]uﬁy'I'FIEJﬂﬁG!‘la!’f'l"’mﬂﬂﬁmﬂﬂ';uﬁzﬂiSﬂﬁ1ﬁﬂ§ﬁ1ﬁ1u§3nﬁﬂ§%ﬁtﬂﬂ§
A,B,PSW (Program Status Word) , SP (Stack Pointer) @111 TU5un5u (PC: Program Counter)
VU9 16 D amzﬁﬁwﬁnmﬁa%ga (DPTR : Data Pointer) dauasinenansuazassnmans
(ALU : Arithmethic Logic Unit) ALU fivnam Iuflafsumsndaman uazns i nman 141061
mlsma g 8 fia Hidnazmsiaunndamansidu 1an au A0 M1 UMM
AIINAIEAT U AND OR XOR 3Iuvamsidouuazausouiia nsndede uazniua
(Complement) L‘ﬂu Au

éaﬁwﬁtg“lumsﬁmummmi]mUn'ssmm MCS-51 ApnuanIsnlunsiham
dmiudoyavn 8 dn woz 1 de mslFaussdlumsaniedniondummsindouiio
msnazey wazlFlumsfaamenssnaansania 1 9a AnyasosuEmnz dmiy

Mluamaguussdyaanduazeenifinsfauazesnuuunianssndefisndia Boolean
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A a9 [=] o L nl; " ) :l.v 3 T
FalaednailagundmsuluTas Tdsmaaosna 1y s ludnvasguis lddesnas

A 1] ot -~
HUIM mﬂszmawayﬂu {Boolean Processor)

& ¢

o ¢ o i ¢
Tuda Mcs-51 fineda 4 nosn uazie 4 wadmiluuvuaosiiama usaznesney
e oW qs o=y o o 4
tl5zneudan Latch il Po fia P3 v0s SFR vzilddueriynuazimesBunn faduioriny
o Y] oo o o o W 9 = 1 a
YOINDIA 0 LAY 2 uaziiie Sounnueanain 0 azldnudmiunisidhdmulonnus
o Oy, g = o o 7o
moven Tumslfaudnuusiioninmmess o seimiinifuddmualuddmvewennsa
1 o 1 ] LN o4 o v o
misaNuineuen TashfweansmazidoyaazgaloAnangRBE 9T IzA 15 UNNY
v 4 1 o P V) t o
wezmsemmisWondaya daueminy 2 wwimiiidusidimuadsludgevowomnse
' o ar  aw Y o
Tunsidhsmiasanuiimousnuisnuesdidueyinn uay TrilesSunnuesun.o,1.1

u’j a o’ o ar Y
uazweia 3 enuamusmi ¥ nuduuunaeiledsu 188

NHDTA mslFaumuilediy
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198 200 200 200 200.00 +1.01
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195 200 200 200 200.00 +2.56
194 199 199 199 199.00 +2.58
192 197 198 198 197.67 +2.95
191 195 196 195 195.33 +2.27
190 194 195 194 194.33 +2.28
188 192 192 193 192.33 +2.30
186 190 189 189 189.33 +1.79
185 188 189 188 188.33 +1.25
184 185 188 188 187.00 +1.63
182 188 187 187 187.33 +2.93
180 184 183 184 183.67 +2.04
178 182 182 182 182.00 +2.30
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BiMOS Il UNIPOLAR

STEPPER-MOTOR TRANSLATOR/DRIVER

QUTPUT

QUTPUT

GROUND

GROUND

SUPPLY

QUTPUT
ENABLE

DIRECTION

GROUND

GROUND

STEP INPUT

HALF-STEP

ONE-PHASE

Dwg. W-154

Note that the UCN5804B (dual in-line package)
and UCN5804LB (smalt outline IC package) are
electrically identical and shars a common

terminal number assignment.

ABSOLUTE MAXIMUM RATINGS

Cutput Voltage, Voe .o veevreeseeenes

Cutput Sustaining Voltage,

VeE tsugy -~

Qutput Sink Current lour
Logic Supply Voltage, VDD....................
Input Voltage, Vin.oe e,

50V

w38V

. 15A
70V
70V

Package Power Dissipation,

........ See Graph

Operating Temperature Range,

..=20°C to +85°C

Storage Temperature Range

-55°C to +150°C

Combining low-power CMOS logic with high-current and high-voltage
bipolar outputs, the UCN5804B and UCNS804LB BiMOS 11 translator/
drivers provide complete control and drive for a four-phase unipolar stepper-
motor with continuous output current ratings to 1.25 A per phase (1.5 A
startup) and 35 V.

The CMOS logic section provides the sequencing logic, IRECTION
and OUTPUT ENABLE control, and a power-on reset function. Three
stepper-motor drive formats, wave-drive (one-phase), two-phase, and half-
step are externally selectable. The inputs are compatible with standard
CMOS, PMOS, and NMOS circuits. TTL or LSTTL may require the use of
appropriate pull-up resistors to ensure a proper input-logic high.

The wave-drive format consists of energizing one motor phase at a time
in an A-B-C-D (or D-C-B-A) sequence. This excitation mode consumes the
least power and assures positional accuracy regardless of any winding
inbalance in the motor. Two-phase drive energizes two adjacent phases in
each detent position (AB-BC-CD-DA}. This sequence mode offers an
improved torque-speed product, greater detent torque, and is less susceptible
to motor resonance. Half-step excitation alternates between the one-phase
and two-phase modes (A-AB-B-BC-C-CD-D-DA), providing an eight-step
sequence,

The bipolar outputs are capable of sinking up to 1.5 A and withstanding
50 V in the off state (sustaining voltages up to 35 V). Ground-clamp and
flyback diodes provide protection against inductive transients. Thermal
protection circuitry disables the outputs when the chip temperature is exces-
sive.

Both devices are rated for operation over the temperature range of -20°C
to +85°C. The UCN5804B is supplied in a 16-pin dual in-line plastic batwing
package with a copper lead frame and heat-sinkable tabs for improved power
dissipation capabilities; the UCNS5804LB is supplied in a 16-lead plastic
SOIC batwing package with a copper lead frame and heat-sinkable tabs,

FEATURES

B 1.5 A Maximum Qutput Current

35 V Output Sustaining Voltage

Wave-Drive, Two-Phase, and Half-Step Drive Formats
Internal Clamp Diodes

Output Enable and Direction Gontrol

Power-On Reset

Internal Thermal Shutdown Circuitry

Always order by complete part number, e.g.|UCN5804B |.

Allegro-

i
7
l MrcmSyslemu Inc.
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BiMOS Il UNIPOLAR
STEPPER-MOTOR
TRANSLATOR/DRIVER
w 5
TYPICAL INPUT CIRCUIT E
3 Rgyr = 60°CW
Voo F4
z 4
o
=
| =
IN l E 3
=]
5 \
E , \\SUFFIX 'B', Ry s = 43°CW
8 N
Dwyg. EP-010-5 g \\
m o NN
@ SUFFIX ‘LB, R 3, = 63°C/W \
>
TYPICAL OUTPUT DRIVER Q o
2 25 50 75 100 126 150

TEMPERATURE IN °C

' K Dwg. GP-049-2A
O

ourt
TRUTH TABLE
Dwg. EF-021-4 Drive Format PIn9 Pin 10
Two-Phase L L
One-Phase H L
Half-Step L H
Step-Inhibit H H

il
w88 ¥ &
e lle l‘o . 115 Northeast Cutoff, Box 15036
W H o Worcester, Massachusetts 01615-0036 (508) 853-5000
L] » MicroSysiems, Inc, . .

.. Copyright @ 1987, 2000 Allegro MicroSystems, Inc.
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BiMOS II UNIPOLAR
STEPPER-MOTOR
TRANSLATOR/DRIVER

ELECTRICAL CHARACTERISTICS at Tp = 25°C, T, <150°C, Vpp = 4.5V to 5.5 V

(unless otherwise noted),

Limits
Characteristic Symboi Test Conditions Min. Ty|;. Max. Units
Output L eakage Cument lcex Voyr=50V —_ 10 50 HA
Output Sustaining Voltage VCE(sus) louT=125A,L=3mH 35 — —_
Qutput Saturation Voltage VCE(sAT) loyTt = 700 mA _— 1.0 1.2
loyT=1A — 11 14
lour=1.25 A — 12 15
Clamp Diode Leakage Current I Vg=50V — 10 50 KA
Clamp Diode Forward Voltage VE IF=125A — 15 3.0 v
Input Current hrery Vin=Vop — 0.5 5.0 A
o) Vin=0.8V — 05 50 HA
input Voltage ViNg Vpp=5V 3.5 — 5.3
Vinio) -0.3 — 0.8
Supply Current iop 2 Outputs ON —_ 20 30 mA
Tum-Off Delay ton 50% Step Inputs to 50% Output — — 10 Hs
Tum-On Delay torr 50% Step Inputs to 50% Output — — 10 LS
Tharmal Shutdown Temperature T, — 165 - °C
TIMING CONDITIONS
cLock ML LML LU L L L UL Ly
onE pHase | ]
HALF STEP | L
OUTPUT ENABLE FA M 2 o —
e ey =
OUTPUTC f Ii | | _I_:J
1
outputp =~ L1 L] OUTPUT
TWO —PHASE+ HALF-STEP- _|LWAVE DRIVE |pDISABLED
Dwg. W-110A
A. Minimum DataSetUpTime ........................ 100 ns
B. Minimum DataHold Time .......................... 100 ns
C. Minimum Step Input Pulse Width .. ... ................ 3.0us

waww.aillegromicro.com
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BiMOS IT UNIPOLAR
STEPPER-MOTOR
TRANSLATOR/DRIVER

APPLICATIONS INFORMATION

Internal power-on reset (POR) circuitry resets
WWTPUT, (and OUTPUTy, in the two-phase
rive format) to the on state with initial applica-
on of the logic supply voltage. After reset, the
rcuit then steps according to the tables.

The outputs will advance one sequence
asition on the high-to-low transition of the STEP
VPUT pulse. Logic levels on the HALF-STEP
1d ONE-PHASE inputs wiil determine the drive
yrmat (one-phase, two-phase, or half-step). The
IRECTION pin determines the rotation se-
lence of the outputs. Nole that the STEP
SPUT must be in the low state when changing
« state of ONE-PHASE, HALF-STEP, or
IRECTION to prevent erroneous stepping.

All outputs are disabled (off) when QUTPUT
NABLE is at a logic high. If the function is not
quired, QUTPUT ENABLE should be tied low.
+ that condition, all outputs depend only on the
ate of the step logic.

During normal commutation of a unipolar
epper motor, mutual coupling between the
otor windings can force the outputs of the
CN5804B below ground, This condition will
wse forward biasing of the collector-to-substraie
nction and source current from the output. For
any L/R applications, this substrate current is
gh enough to adversely affect the logic circuitry
«d cause misstepping. External series diodes
chottky are recommended for increased
ficiency at low-voltage operation) will prevent
bstrate current from being sourced through the
itputs. Alternatively, external ground clamp
odes will provide a preferred current path from
ound when the outputs are pulled below ground.

Internal thermal protection circuitry disables
. outputs when the junction temperature reaches
proximately 165°C. The outputs are enabled
ain when the junction cools down to approxi-
ately 145°C,

WAVE-DRIVE SEQUENGE
Halt Step =L, One Phase=H
Step A B c D
POR ON OFF OFF OFF
1 ON OFF OFF OFF
2 OFF ON OFF OFF
3 OFF OFF ON OFF
4 OFF OFF OFF ON
TWO-PHASE DRIVE SEQUENCE
Half Step =1, One Phase =L
Step A B Cc D
POR ON OFF OFF ON
1 ON OFF OFF ON
2 ON ON OFF OFF
3 OFF ON ON OFF
4 OFF OFF ON ON
HALF-STEP DRIVE SEQUENCE
Half Step =H, One Phase =L
Step A B c D
POR ON OFF OFF OFF
1 ON OFF OFF OFF
2 ON ON OFF OFF
3 OFF ON OFF CFF
4 OFF ON ON OFF
5 OFF OFF ON OFF
6 OFF OFF ON ON
7 OFF OFF OFF ON
8 ON OFF OFF ON

Weoro-

" MicroSystems, Inc,

115 Northeast Cutoff, Box 15036

Worcester, Massachusetts 01615-0036 {508} B53-5000




5804

BiMOS Il UNIPOLAR
STEPPER-MOTOR
TRANSLATOR/DRIVER

TYPICAL APPLICATION
L/R Stepper-Motor Drive

! DIRECTION
ry CONTROL

STEF INPUT

OR

The products described here are manufactured under one or more
U.S. patents or U.S. patents pending.

Allegro MicroSystems, Inc. reserves the right to make, from time to
time, such departures from the detail specifications as may be
required to permit improvements in the performance, reliability, or
manufacturability of its products. Before placing an order, the user is
cautioned to verify that the information being relied upon is current,

Allegro products are not authorized for use as critical components
in life-support devices or systems without express written approval,

The information included herein is believed to be accurate and
relinble. However, Allegro MicroSystems, Inc. assumes no responsi-
bility for its use; nor for any infringement of patents or other righis of
third parties which may result from its use.

www allegromicre. . com
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BiMOS 11 UNIPOLAR
STEPPER-MOTOR
TRANSLATOR/DRIVER

UCN5804LB

(add "TR" to part number for tape and reel)
Dimansions in Inches
{for reference only)

B ° e 0.0125
HHEHBHHH 0.0081

0.2992 0419

0.2814 0.384
l 0.050
. Q.016

] Jef0050 - =
BSC 3; Tos,l\,

LI = 1
0.0926
0.1043
[ 0.0040 miN. Cwg. MA-DIB-17A In

Dimensions in Millimeters
{controlling dimensions)

_ HARRARRS =03

10.65
e 10.00

0% 'M" 10,50 ~ ﬁ' b4 o°msi.|\,

2.65
235

0.10 min. Pog. MA-008- 174 mm
NOTES: 1. Exact body and lead configuration at vendor's option within limits shown.
. Lead spacing tolerance is non-cumulative.
. Lead thickness is measured at seating pilane or below.
. Webbed lead frame. Leads 4, 5, 12, and 13 are internally one piece.
. Supplied in standard sticks/tubes of 47 devices or add “TR" to part number for tape and reel.

[SL I O I\

www.allegromicro.com



5804

BiMOS II UNIPOLAR
STEPPER-MOTOR
TRANSIATOR/DRIVER
MOTOR DRIVERS
Function Output Ratings* ~ Part NumberT
INTEGRATED CIRCUITS FOR BRUSHLESS DC MOTORS
3-Phase Power MOSFET Controller — 28V 3933
3-Phase Power MOSFET Controller — 50V 3932
3-Phase Power MOSFET Controller — 50v 7600
2-Phase Hall-Effect Sensor/Driver 400 mA 26V 3626
Bidirectional 3-Phase Back-EMF Controller/Driver 1600 mA 14V 8906
2-Phase Hall-Effect Sensor/Driver 900 mA 14V 3625
3-Phase Back-EMF Controller/Driver 900 mA 14V 8802-A
3-Phase Controller/Drivers 2.0 A 45V 2936 & 2936-120
INTEGRATED BRIDGE DRIVERS FOR DC AND BIPOLAR STEPPER MOTORS
Dual Full Bridge with Protection & Diagnostics +500 mA 0V 3976
PWM Current-Controlted Dual Full Bridge +650 mA 0V 3966
PWM Current-Controlled Dual Full Bridge 650 mA 30V 3968
PWM Current-Controlled Dual Full Bridge +750 mA 45V 2916
PWM Current-Controlled Dual Full Bridge 750 mA 45V 2919
PWM Current-Controlled Dual Full Bridge 750 mA 45V 6219
PWM Current-Controlled Dual Full Bridge "+800 mA 3v 3964
PWM Current-Controlled Fult Bridge +1.3A 50V 3953
PWM Current-Controlled Dual Full Bridge 1.5 A 45V 2917
PWM Current-Controiied Microstepping Full Bridge +1.5A 50V 3955
PWM Current-Controlled Microstepping Full Bridge 1.5A 50V 3957
PWM Current-Controlled Dual DMOS Full Bridge +1.5 A 50V 3972
Dual Full-Bridge Driver 120A 50V 2598
PWM Current-Controlied Full Bridge 2.0A 50V 3952
DMOS Full Bridge PWM Driver +2.0A S0V 3358
Dual DMOS Full Bridge +25A 50V 3971
UNIPOLAR STEPPER MOTOR & OTHER DRIVERS
Voice-Coil Motor Driver 500 mA 6V 8932-A
Voice-Coil Mator Driver +800 mA 16V 8958
Unipolar Stepper-Motor Quad Drivers 1A 468V 7024 & 7029
Unipolar Microstepper-Motor Quad Driver 1.2A 46V 7042
Unipolar Stepper-Motor Translator/Driver 1.25A 0V 5804
Unipolar Stepper-Motor Quad Driver 1.8 A 50V 2540
Unipolar Stepper-Motor Quad Driver 1.8A 50V 2544
Unipolar Stepper-Motor Quad Driver 3A 46 V 7026
Unipolar Microstepper-Motor Quad Driver 3A 4868V 7044

Current is maximum specified test condition, voltage is maximum rating, See specification for sustaining voltage limits
Or over-current protection voltage limits. Negative current is defined as coming out of (sourcing) the output.

Complete part number includes additional characters to indicate operating temperature range and package style.

so, see 3175, 3177, 3235, and 3275 Hall-effect sensors for use with brushless dc motors.

n’ﬁﬂ" [ =
- m . 115 Northeast Cutoff, Box 15038
e o ¥ Worcester, Massachusetts 01615-0036 (508) 853-5000

‘i_=.-lr MicreSystams, Inc.



LM567/LM567C
Tone Decoder

General Description

The LMS67 and LM567C are genaral purpose fone decoders
designed to provide a saturated transistor switch to ground
when an input signal is present within the passhand. The cir-
cuit consists of an | and Q detector driven by a voltage con-
trolled oscillator which determines the center frequency of
the decoder. External components are used fo indepen-
dently set center frequency, bandwidth and output delay.

Features

w 20 to 1 fragquency range with an extarnal resistor

B Logic compatible output with 100 mA currant sinking
capability

8 Bandwidth adjustable from 0 10 14%

May 1993

National Semiconducior

® High rejection of out of band signals and noise

= Immunity to false signals

® Highly stabte center frequency

u Center frequency adjustable from 0.01 Hz to 500 kHz

Applications

= Touch tone decoding

B Precision oscillator

® Fraguency monitoring and control
B Wide band FSK demodulation
Ultrasonic controfs

Carrier current remote controls
Communications paging decoders

Connection Diagrams

Metal Can Package
ouTPUT

ouTRET

FILTER END

Loop TIMING
FILTER CAPACITOR

TIMiNG
RESISTDR

DSCOGHTS-1

Top View
Order Number LM56TH or LM567CH
Bee NS Package Number HOBC

Dual-in-Line and 8mall Outline Packages

auteut 1 .
FILTER ™ ] o
e
NITECTON
Loor _2 !
FILTER p ﬂ [ e
1 [
INPUT arnvan - ::!m‘gmk
o | 5 TIMIKG
RESISTOR
DS00EATE-2

Top View
Order Number LM367CM
See MS Package Number MOBA
Order Number LM567CN
Ses NS Package Number NOBE

© 168¢ National Semiconducior Corporation BS00657S

www.national.com
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Supply Voltage Pin

Power Dissipation (Note 2)
Va

Vg

Va

Storage Temperature Range

AC Test Circuit, T, = 25°C, V* = 5V

Electrical Characteristics

Absolute Maximum Ratings (ot 1)

If Military/Aarospace specified devices are required,
please contact the National S8emiconductor Sales Office/
Distributors for availability and specifications.

av

1100 mw

15V

-10v

v, + 0.5V
-B5°C ta +150'C

Operating Temperature Range

LM567H -55'C ta +125'C

LM567CH, LM567CM, LM567CN "0'Clo+70°C
Soldering Informaticon
Dual-In-Line Package
Soldering (10 sec.) 260°C
Small Qutline Packaga
Vapor Phase (60 sec.) 2158'C
Infrared (15 sec.) 220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Reliability” for other methods of soldering
surface mount davices.

N LM567 LMS557C/ILM5S6TCM
Parameters Conditions Units
Min Tyvp Max | Min Typ Max
Pawer Supply Voltage Range 4.75 5.0 90 | 475 5.0 8.0 v
Power Supply Current Quiescant R, = 20k 6 8 7 10 mA
Power Supply Current Activaied R, = 20k bl 13 12 15 mA
Input Resistance 18 20 15 20 k&2
Smallest Detactable Input Voltage IL=100mA, f =f, 20 25 20 25 | mVims
Largest No Cutput Input Voltage I =100 mA, f, =1, 10 15 10 15 mvrms
Largest Simuitaneous Qutband Signal to 8 6 a8
Inband Sigrai Ratio
Minimum Input Signal to Wideband Noise | B, = 140 kHz
Ratio 6 6 a8
Largest Detection Bandwidth 12 14 16 10 14 18 | % of f,
Largest Detection Bandwidth Skew 1 2 2 3 % of f,
;3???,::;?;1?: Bandwidth Variation +0.1 £0.1 %rc
Lé.irgesi Detection Bandwidth Variation 4.75-6.75V +1 2 £1 15 ny
with Supply Voltage
Highest Center Frequency 100 500 100 500 kHz
Centar Frequency Stability {4.75-5 75V) D< T,y <70 35t 60 35 + 60 .
-55 < T, < +125 a5 35 PRV G
140 140 ppm/C
Center Frequency Shift with Supply 4.78V-6.76V a.5 1.0 0.4 2.0 Sl
Voltage 4.75v-ay 20 2.0 %V
Fastest ON-OFF Cycling Rate /20 1,120
Qutput Leakage Current Vy =15V 0.01 25 0.01 25 HA
Output Saturation Voltage e =25 mV, I, = 30 mA 0.2 0.4 0.2 0.4 v
8 =25 mV, Iy =100 mA 0.6 1.0 0.6 1.0
Output Fall Tima 30 30 ns
Cutput Rise Time 150 150 ns

Nots 1 Absclite Maximum Ratings indicate imis bayond which damage io the devica may occur. Operaling Ratings indicate conditkans for which the device is func-
tionat, but do nat guarantea spacific performance limits, Eiectrical Chanacteristics siate DC and AC stecirical specifications under perticular test conditions which guar-
antea &perific psrfomance limits. This 2ssumas that tha davice is within tha Operaiing Ratings. Specificalions are not guarantaad for paramatars where no fimit is
given, howevar, tha typical value is a good indication of devie parfarmance.
Nols 2: The maximum junction temperature of the LM567 and LMS567C is 150°C. For operaling at elevated temperatures, devices in the TO-5 packags must be de-
ratad based on & lhermal rasistance af 150'CAW, junction ke ambinnl or 45"C/W, junclion to case. For tha DIP the device must ba daraled based on a tharmal resia-
tance of 110°C/W, junclion to ambient. For the Smak Oulline package, the device must ba darated based on a thermal resialance of 180°CAW, hmction to ambient.

Naots 3: Reler 1o RETS567X drawing for specifications of mililary LM5E7H version.

www najonal com




Schematic Diagram
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Typical Performance Characteristics

Typical Frequency Drift
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Typlcal Fregquency Drift
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Detection Bandwlidth as a
Function of C, and C,
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Typical Performance Characteristics (continueo)

Bandwidth vs Input Signal
Amplitude
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Typical Supply Current va
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Typical Applications

GComponent values {typ)
R1 6.8to 15k

R2 4.7k

R3 20k

<1 0.40 mAd

C2 1.0 mfd 6V

C3 2.2 mfd BV

C4 250 mio 6V

05 uf

ﬂipl‘

050

08 pF if

05 uf

0.5 uF 4§

Touch-Tone Decoder
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Typical Applications (can

Oscillator with Quadfalure
+

r. 3 LNSE? N
2 § H

Rt &R 10

,_;El

Connetl Pin 3 to 28V to Inver! Output

AC Test Circuit

§¥

SIGNAL +5Y
G & Sy

1,= 100 kHz + 5y
*Note: Adjust kr T, = 100 kHz.

tinued)

Qutput

L
g
L

[LTH]

DSOEI75-8

Ousciliator with Double Fraguency Qutput

+
} H‘
LbE? ] .n.ﬂ.ﬂ.r L

[] 5 3

T

T

DE00Es? 5T

Precision Qscllilator Drive 100 mA Loads

+

Ry

DS006aT5-8

OS006375-8

Applications Information

The canter frequency of the tone decoder is equal to the free
runping frequency of the YCO, This Is given by

1

L,
¢ LI RG
The bandwidth of the filter may be found from the approxi-
mation
f ¥,
AW = 1070 o) —— in % of 1
foCZ ¢
Where:

V) = Input voltage {volts ms), V, < 200 mV
C, = Capacitance at Pin 2 {uF}

www.national.com




Physical Dimensions inches (mikimeters) unless otherwise noted
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0.0m-00e8 &
07371143}
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1074 <0868 AL e
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4 oA
45° BOUALLY
SPACED HOAC (REV E}
Metal Can Package (H}
Ordar Number LM587H or LM567CH
N3 Package Number HO8C
a.+e9 o 157 |
4800 -8 OOAy |
[ ] T [ .Y
A T TA
0 wa
|5 1 -8 158)
I L™
[e— ), o.&0
wom o’ o7 o1 4 Ff
et -
4150 - b 187
AN -] 00
LT.LE 005808
P T l"' R [l m;mﬂn :::7::2
. r——‘ ALL LEADS — i - 0. 5|
o J _{J, i # SEATINE
: I | T f ] p o
vom om0 016050 ':‘%’ e | LME—1.070 1yp
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Small Qutline Package (M)
Order Number LM567CM
NS Packape Number MOBA

REFERENCE PLANE - — - "‘[m:ﬁ'"
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LM567/LM567C Tone Decoder

Physica! Dimensions_ inches (millimeters} unless

otherwisa noted (Continued)

 0.373-0.4M0
94T4-10.16)
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Moided Dual4n-Line Package (N}
Order Number LMS6TCN
NS Package Number NOBE

LIFE SUPPORT POLICY
NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR

USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life supporl devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure ta perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

2. A critical component is any component of a life
supporl device or system whose failure to perform
¢an be reasonably expected to cause the feilure of
the life support device or system, or to affect its
safety or effectiveness.

Mational Ssmiconductor
Corporation

Americas

Tal: 1-800-272.3059

Fax 1-800-737-7018

MNational Ssmiconductor
Europs
Fax: +49 [() 1 80-530 85 B6

o)

Deutsch Tel: +43 (0} 1 B0-530 B5 85

Emait: suppanf@nsc.com English Tel +49 (0} 1 80-512 78 32
Frangais Tal: +49 (0] 1 BO-532 93 58
www.nanional.com Imliano  Tel: +413 {0} 1 B0-524 16 80

Emal: surcpe.suppor@nsc.com

Nationa| Samiconductor
Japan Lid.

Tel: B1-3-8638-7560
Fax B1-3-5638-7507

Hational Ssmicondustor
Asla Pacific Cusiomer
Rasporse Group

Ted: 65-25444 66

Fax: 652504466

Email: sea supportfree. com

National does nat assume any responsibily lor use of any cicuilry dascribed, na circuit paiknt licenses are implied and Mationgl meareas Ihe right al any tima without natics 1o change eald <ituitry and spacificalions.
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/*
*/
// Program : Timer Model
// Description  : Timer Mode1 count up every 1 second show result on LED
/{ Filename :10501.c
// C complier :RIDE 51 V6.4.35
/*
*/
#include <AT89X52 H>
#include <stdio.h> I
#include <string.h> # strlen()

/******t Constaﬂt t**********t*t**tttt*tttttt*tttt#t[

#define lcd_dsp PO
#define Icd_add 1 0x00;
#define led_add 2 0x40;

shit STEP=PI1"0 ; // For step moter
sbit DIRECTION = P1~1; //For step moter

sbit ENSTEP =P172;  //OFor enable step moter
sbit led_en = P3/7 ;

shit led rs =P34 ;

sbit sonic_send = P20 ;

sbit testbit = P17,

shit sw = P276 ;

bit error,error2;

char back;

unsigned char height,value,Z1,72,73 X chk step,href2; // 0 - 255 parameter for show height

value
href = 200; //href is height reference, [[ height = href - value ]]
hstep=3; /

/****t*** Statement 300k 2k e e e e ok ok e ok ok ok ol oKk ok sk



code unsigned char *msg[8] = {* KMITL PROJECT", //0

116

7

0123456789ABCDEF */

" PRESSSWITCH ", /1

" HEIGHT=",

li

"

"

"em." , /3.
NO SIGNAL ", //4
PUSH AGAIN ", //5
STEP MOTER

GOING DOWN...

2

"}

COde UnSigned char "‘Strmg[ll] — {nou’u]u’nlzu’u3n,|t4l!,t|5n,|!6lr,n7|r’|r8n’lrgrl’lr u};//code unsigned int

is WRONG!

/*** function prototype ***/

void led_string(unsigned char *buf,int dly);
void delay(unsigned int ms) ;

void delay2(unsigned int ms),

void led_pulse_clock(void),

void lcd_send byte(bit sf,int n) ;
void led_int(void) ;

void check(void);

void processing(void);

void step(bit di,unsigned int round);
void wait interrupt stepmoter{void);

/fvoid wait_interrupt_stepmoter(void);

/***t*********t***tt 1 DELAYIT!S unh*t**t*#*************t/

/* Function for delay time ms scale*/

/Iit***‘****#*********t***tt**#tt##*ttt*##t*##**#t******/

void delay (unsigned int ms)
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{
| unsigned int i,j ; //unsigned int [ 16 bit 0-65535 ]
for(i=0;i<ms;i++)
{
for(j=0;j<125:j++);//Loop for delay I ms per unit
}
}

FEEF Tk ook dokokoRkook DELAY?2 ms unit*****ttt*it*tt******t/‘

/* Function for delay time for wait interrupt signal*/

/**********t**‘!*tttt**tt*t**#t******t*t*********‘*#***/

void delay2 (unsigned int ms)

{
unsigned int k,| ; //unsigned int [ 16 bit 0-65535 ]
for(k=0;k<ms;k++)
{
for(l=0;1<125;1++); // Loop for delay 1 ms per unit
}

4

/#t**l*l‘ll********* DELAY3 ms unit*ttt#****************/

/* Function for delay time for wait interrupt signal®/

/*******t##ttt##t##tt#*****************‘t*‘*#*t*##****l/

void delay3 (unsigned int ms)

{
unsigned int m,n ; /unsigned int [ 16 bit 0-65535 ]
for(m=0;m<ms;m++)
{
for(n=0;n<125;n++}; // Loop for delay | ms per unit
}
}

JrekxkrxD [ SEENABLE LCD** %k kdk ko n/
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void led_pulse_clock(void)

{
led en=1;
delay(5);
led en=0;
delay(5);

}

/t**ttt*ittt*t*t*t****t*t*t*t*‘tt***tl**t*****t****t*/

/* Send command 1 byte to LCD*/

/'**t*‘*tt'tt***tt************t******#t*****ttittt*t/

void led send byte (bit sf,int n)

{
led rs=sf; // send function sf=0fcommand],sf=1[send data]
led_ dsp=n, //send data to P1
led pulse_clock() ;

}

void led_send byte2 (bit sf2,int n2)

{
led rs=sf2 // send function sf=0[command],sf=1[send data]
lcd dsp =n2; /send data to P1
led pulse clock()};

}

/*t*il*t*t‘***tt***tt*********ii‘*tttt*t‘t******/

/* LCD initial */

[ERRERER KRR KRR R KR R KRRk

void led_int{void)

{
led send byte(0,0x38); // define function [8 bit, 2 line, 5x7]
led_send_byte(0,0x01); /M Clear LCD
led send_byte(0,0x06); / entry mode set [ Move cursor to Right ] Address

DDRAM increase
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led_send_byte(0,0x0C); // LCD ON & cursor OFF
lcd send byte{0,0x02); // LCD Return Home

}

/tttttt#*t LCD lnltlal 2 t**ttt*#*t*ttt**/

void led_int2(void)

{
led send byte2(0,0x38); /f define function [8 bit, 2 line, 5x7]
led _send byte2(0,0x01); // Clear LCD
led send byte2(0,0x06); // entry mode set [ Move cursor to Right ] Address

DDRAM increase
led_send_byte2(0,0x0C); // LCD ON & cursor OFF
led send byte2(0,0x02); /# LCD Return Home

}

/ttt#tt#** String Akdkkkkkkkkokk ok kR kR Rk kRok k]

void lcd_string(unsigned char *buf,int dly)

{
unsigned int len,i ;
len = strien (buf); // fine string lengh ---> len
for (i=0; i<len; i++)
{
lcd_send_byte(1,bufli]};
delay(dly);
}
}

prAmksknkkk QTRING 2 ¥¥** kxS xhambddhk s g khkdk
void Icd_string2(unsigned char *buf,int dly2)
{

unsigned int len2,i2 ;

len2 = strlen (buf); // fine string lengh ---> len

for (i2=0; i2<len2; i2++)

{
led_send byte2(1,bufli2]);
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delay(dly2);

frEErikrrss | QUOW LD ¥¥* ¥R Fxusskrb sk s ke rhk/

void led_show(void)

{
led_send byte(0,0x80); // LCD Start 1 Line[10000000](00000000=00H)
led string(msg[0],1) ; // KMITL PROJECT
led_send byte(0,0xCO); // LCD start 2 line[11000000](01000000=40H)
led_string(msg[1],1} ; // PRESS SWITCH
¥

JERER AR R STEP MOTER *******t****t********t#it****’l*/////////// STEP DELAY< _______

void step(bit di,unsigned int round) // step ( direction , time step)
{ unsigned int t;
DIRECTION =dj ;

ENSTEP = 0 ; // Enable step moter

for (t=0;t<round;t++)
{
STEP=1;
delay Y/t 11
STEP=0;
delay(3); // delay 20 ms

ENSTEP = 1 ; // Disable step moter

/*****t**** INITIAL INTERRUPT ********ttt************l*******/
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void int0_init(void){
ITO=0; / choose FALLING EDGE
EX0=1; //enable externalQ interrupt
EA =1, // enable global inferrupt
TMOD = 0x035 ; //mode 1 using0 counter 16 bit control from internal
THO=0; //clear register timer
TLO=0;
TFO=0; /f clear overflow flag

}

void disable_interrupt(void){
EA=0; /f disable all interrupt
TRO=0; //stop counter

EX0=0; / disable external0 interrupt

jre¥rrxens Processing Height Value ¥#% %% xkkks bk sk knkik)
void processing_height(void){
vaiue =0;
while(TL0>0)
{
value ++;
TLO --;
!
Hf (
fvalue = 20 /11T
height = 0;
href2 = href;
ifl chk_step != 0) //When step moter down HREF decrease

{
href2=(href-(ehk_step*hstep)) ;
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iftvalue<=href)

{
height = href2 - value; //Height value

}

,f**tttﬁ*** CHECKnumber 0_>9 ******************t*#*#*/
void check(void)
{

switch(X) {

case 0:

led string2(string[0],1) ;

break;
case 1:

led string2(string[1],1) ;

break;
case2:

led_string2(string[2],1) ;

break;
case 3:

led_string2(string[3],1) ;

break;
case 4:

led_string2(string[4],1) ;
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break;
case 5:

led_string2(string[5],1) ;

break;
case 6:

led string2(string[6],1) ;

break;
case 7:

led_string2(string[7],1) ;

break;
case B:

led_string2(string[8],1) ;

break;
case 9;

led string2(string[9],1) ;

break;

case 10:
led_string2(stringf10],1) ;
break;

}
[EEREkRak PROCESSING *** 544 % 220k/

void processing(void){

/fvalue = 175 ; LT

Z1=height /100 ;
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72 =(height-(Z1*100)) / 10 ;
Z3 = height -((Z1*100)+(Z2*10)) ;
if{(Z1==0)
Z1=10; A
ifl(Z1==10)&&(Z2==0))

Z22=10;
led send_byte2(0,0x89); // start at 0x89 LCD ADDRESS
X=27ZI,;
check(); / show value {((1)) 2 3

led send byte2(0,0x8A);

X=72;

check(): 1203
led send byte2(0,0x8B);

X=73;

check(); /123D

AL L L L L L L L INTERRUPT HERE b L

void service_counterQ(void) interrupt 0 using 1
{
disable_interrupt();
TRO=0;// stop counter ***
sonic_send=10;
testbit =0 ;
error =0 ; // bit clear when interrupt mode
error2 =0;  // bit clear when intcrrrup detect from
value = 0;
processing height();
THO=0; //clear register timer

TLO=0;

interrupt
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TF0=0; /f clear overflow flag

}

void led_showerror(void){
led_send_byte(0,0x80);
led_string(msg[4],1);
led_send_byte(0,0xC0);
led string(msg[5},1) ;
}

void led_show_stepdown(void){
P0=0;
led_int();
led send byte(0,0x80);
led_string(msg[61,1);
led_send_byte(0,0xC0},
led_string(msg[7],1);
}

void no_interruzpt show(void){
PO=0;
led_int();
led_showerror();

}

void start_countcrO{void){
int0 init();
TRO =1,/ start open counter !!

H

void wait_intermupt(void)

{
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error =1 ;

error2 = 1;

delay2(2000); // wait falling egde interrupt 5 séc
disable interrupt();
sonic_send=0;
THO =0;
TLO =0,
TF0 = 0;
chk_step=0;
if (error == 1)
{

f/check no interrupt

while {(chk step<=3)&&(error2==1)) /
{

disable interrupt();

sonic_send = 0;

THO = 0;

TLO = 0;

TFO=0;

led_show_stepdown();
step(0,100); // step FW & 100 step <------------------ down step

chk_step ++;

start_counterO(); // initial interrupt( start counterQ)
sonic_send = 1 ; // send Ultrasonic wave

wait_interrupt_stepmoter();
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iffchk_step==5) "
{

no_intcrrupt show();

delay(3000) ;

error=0;

error2=0;

void wait_interrupt_stepmoter(void)

{
error2 =1,
delay3(2000); // wait falling egde interrupt 5 sec
disable_interrupt();

sonic_send =0

THO = 0;
TLO=0;

TFO =0,

'

void step_back(void)

{ char cs;
for(cs=0;cs<chk_step;cst++)

{
step(1,100); //RW step 100 step <-=vmmmmmmmmmmmmme STEP UP
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void main(void)

{

PO=0; /f clear data bus

P1=0;

P2=0;

P3=0;

delay(100);

led ini(} ;

led_show(); // LCD SHOW FIRST SCREEN
delay(2000);

sonic_send =0

start_counter((); // initial interruptO start counter0
sonic_send = 1 ; // send Ultrasonic wave

wait_interrupt(); // wait 5 sec for signal interrupt

led_int2();
led send byte2(0,0x80); // LCD Start 1 Line[ 10000000](00000000=00H)

led string2(msg[2],1} ; // "Height ="

/fled_send_byte2(0,0x01); // Clear LCD

processing(); /{ show height value digit
led_send byte2(0,0x8D);

led string2(msgf3],1); /i "em."

step_back();
while(1);
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