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ABSTRACT

During the past few years, instruments and also equipments used in manufacture are
mostly developed and designed in which a computer is employed as a controller or data processor.
The goal of this project is to design a computer control of stepping motor, which is based on two
control techniques, i.e. , start-stop operation, acceleration-deceleration operation. Furthermore, this

project is expected to useful in many instrumentation and control systems
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4.5.1 MINUANNTINNUUDY Start-Stop Operation
ad o 1Y =] U] d o ra 1 9 A P
L‘ilu’lﬁi]ﬂﬂﬁﬂ’ljﬂ’ﬂmiﬁ Tﬂﬂ‘l%”lumumwmnm Tae lunannus s dupanmsnlasu

<3 (] L= o Y a aQ "
uiasanusIvgenun ﬂzﬂﬂmﬂﬂuiduﬂQ‘d( acceleration torque )

Operating pulse speed

Fs

Number of operating pulse

time

Positioning period

57 4.8 M3IAWANNIAINIULLY Start-Stop Operation
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4.5.2 MINIVRNNTNINUUVY Acceleration-Deceleration Operation
as ] 1 9 . > o o v
S3mssaazmsniadiums 19 operating pulse yoemal oo IUsEALYI
g <2 1 v A ] A Hq ¥ Q’I’
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E4 0
fia ( torque ) ¥oIMITOUUULTZAIN IR YBIMININULDY Start-Stop Operation

Operating pulse
speed
Starting pulse Number of
speed operating pulses

Positioning period

pl 19 4.10 MIAWANNIS Y1191ULUY Acceleration-Deceleration Operation
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SHEHHHHH AR
;Program : Run Motor

SHHHHHHHHHHHHHH A

;DEFINE

DSP1 BIT P30
DSP2 BIT  P3.1
DSP3 BIT P32
DSP4 BLI¥ #P3.3

KPAD ROWO BIT  P2.0
KPAD_ROWI1 BIT  P2.1
KPAD_ROW2 BIT P22
KPAD ROW3 BIT P23
KPAD COL2 BIT P24
KPAD _COL1 BIT P25

KPAD COLO BIT P26

;LEFT_SHF BIT P32
;RIGHT SHF BIT P33

FLAG EQU 02FH
KEYPRESSED BIT  FLAG.0
:R_SHF BIT FLAG.
DSP1_BUFFER EQU  030H
DSP2_BUFFER EQU  031H
DSP3_BUFFER EQU  032H
DSP4 BUFFER EQU  033H
KPAD DATA EQU 034H
SPEED EQU 020H



SHHHHEHEHHERRA
;MAIN PROGRAM
SHHHHHIHHH
ORG 0000H
AJMP INITIAL
INITIAL: MOV  P0,#00000000B
MOV P3#11101111B
MOV P2#11111111B
MOV  P1,#00000000B

MAIN: MOV DSP1_BUFFER#0
MOV DSP2_BUFFER,#0
MOV DSP3_BUFFER,#0
MOV DSP4 BUFFER,#0
MOV FLAG#0
LCALL SHOW_DSP

LOOP: ACALLGET_KPAD
MOV AJKPAD DATA
Jz NEXT
JB KEYPRESSED,SHOW_1
SETB KEYPRESSED
AJMP CHK_RUNI

NEXT: CLR KEYPRESSED
SHOW_1: ACALLSHOW_DSP
JMP  LOOP



CHK_RUNI:

CHK_RUN2:

KEY OK:

LEFT_SHIFT:

SHOW:

CINE

A#10,CHK_RUN2

LCALL RUNI1

AJMP
CINE

LOOP
A#12,KEY OK

LCALL ACCA

AJMP

MOV

MOV
MOV
MOV
MOV
AJMP

LOOP
CINE A#11,LEFT_SHIFT ;MEAN ZERO

KPAD DATA,#00H

DSP4 BUFFER,DSP3 BUFFER
DSP3_BUFFER,DSP2_BUFFER
DSP2_BUFFER,DSP1_BUFFER
DSP1_BUFFER,KPAD DATA
SHOW

LCALL SHOW_DSP

LIMP

SRR

;KEYPAD SCAN KEY

SRR

GET _KPAD:

CHK_COLO:

MOV
MOV
CLR

MOV

CINE
AJMP

LOOP

P2 #0FFH

KPAD DATA #0
KPAD_COLO

AP2

A#00FH
A#00FH,COLO_DETECT
CHK_COLI



COLO_DETECT:

CHK_COLI:

AJMP

SETB
CLR

MOV

CINE

AJMP

COL1 DETECT:

CHK_COL2:

AJMP

SETB
CLR
MOV

CIJNE
SETB

COL2_DETECT:

GET_ROW:

CLR
CLR
CLR
JB

MOV KPAD DATA #01
GET_ROW

KPAD_COLO
KPAD_COLI

AP2

AH#OOFH
A#00FH,COL1_DETECT
CHK_COL2

MOV KPAD DATA #02
GET ROW

KPAD_COLI
KPAD_COL2

AP2

AH#00FH
A#00FH,COL2_DETECT
KPAD_COL2

MOV KPAD_DATA#03

KPAD_COLO
KPAD_COLI
KPAD_COL2
KPAD_ROWO,CHK_ROW1



CHK ROWIl: JB  KPAD ROWI.CHK ROW2
MOV AKPAD DATA
ADD A#3
MOV KPAD DATA.A
RET
CHK ROW2: JB  KPAD ROW2,CHK ROWS3
MOV AKPAD DATA
ADD A#6
MOV KPAD DATAA
RET
CHK ROW3: MOV AJKPAD DATA
ADD A#9
MOV KPAD DATA.A
RET

A
;SHOW DSP
SRR

SHOW DSP: MOV R44#5
SCAN DSP LOOP: MOV A,DSP1_BUFFER
MOV DPTR#DSP_NUMO
MOVC A,@A+DPTR
MOV P0.A
CLR DSPI
ACALLDELAY_IMS
SETB DSPI

MOV ADSP2 BUFFER
MOV DPTR#DSP_NUMO



MOVC A,@A+DPTR
MOV PO,A
CLR DSP2
ACALLDELAY IMS

SETB DSP2

MOV A,DSP3_BUFFER
MOV DPTR#DSP_NUMO
MOVC A,@A+DPTR
MOV PO,A

CLR  DSP3
ACALLDELAY_ IMS
SETB DSP3

MOV A,DSP4 BUFFER
MOV DPTR#DSP_NUMO
MOVC A,@A+DPTR

MOV POA

CLR DSP4
ACALLDELAY_IMS

SETB DSP4

DINZ R4,SCAN DSP LOOP

RET

B g i e

;RUN CONSTANT

SHHHHHHEHHH

RUNTI: MOV A,DSP3 BUFFER
MOV B#100 ;DSP3 BUFFER x 100
MUL AB

MOV R2A ;R2=LOW



Ll:
L2:

MOV

MOV
MOV
MUL

MOV
MOV
ADDC
MOV

MOV

MOV
MOV
ADDC

MOV

MOV
INC
INC

DEC
DEC

RR
MOV

R3B ;R3=HI

A,DSP2 BUFFER

B,#10 ;DSP2_BUFFER x 10
AB

AR2

R2,A

AB

AR3

R3,A

A,DSP1_BUFFER :DSP1 BUFFER x 1
AR2

R2,A

AB

AR3

R3,A

A#11001100B

R3

R2

R3

A

PLA

ACALLDELAY

CINE

R2,#0,L2



CINE R3#0,L1

MOV DSP1_BUFFER,#0

MOV DSP2_BUFFER,#0

MOV DSP3_BUFFER,#0

MOV DSP4 BUFFER#0

RET ;END RUN1
S A
HHHHHHHHH SRR

s AC CHHHHHHAHAH

ACCA: MOV SPEED#6EH
MOV  A#11001100B
:INCSPD
MOV  RO#50
INCI: RR A
MOV Pl1,A
CALL DELAY_SPD
DEC SPEED
DEC  SPEED
DINZ RO,INC1

MOV 21HA
;CONSPD
MOV  A,DSP3_BUFFER
SUBB Aj#l1
MOV  B#100 ;DSP3_BUFFER x 100
MUL AB
MOV R2,A ;R2=LOW



L3:
L4:

MOV

MOV
MOV

MOV
MOV
ADDC
MOV

MOV
ADD
MOV
MOV
ADDC
MOV
MOV
INC
INC

DEC
DEC

RR
MOV

A,DSP2 BUFFER

B,#10 ;DSP2_BUFFER x 10
AB

AR2

R2,A

AB

AR3

R3,A

A,DSP1_BUFFER ;DSP1 BUFFER x 1
AR2

R2,A

AB

AR3

R3,A

A21H

R3

R2

R3

A
PLA

ACALLDELAY_SPD

CINE
CINE

R2.#0,L4
R3,#0,L3



:DECSPD

DECI:

DELAY SPD:
D2:

DELAY:
DI:

MOV
RR
MOV
CALL
INC
INC
DINZ
MOV
MOV
MOV
MOV

MOV
MOV
DINZ
DINZ
RET

MOV
DIJNZ
DINZ

RO,#50

A

PLA

DELAY SPD

SPEED

SPEED

RO,DECI

DSP1_BUFFER #0

DSP2_BUFFER #0

DSP3_BUFFER 40

DSP4 BUFFER #0
:END ACC

R6,SPEED
R1,#0FFH
RL$
R6,D2

MOV R6,#019H
R1,#064H

RL9$

R6,D1



2

HHHHHHHHHHHHHHHHR

SHHHHAH
;DELAY
SHHHHHH

DELAY IMS: MOV R6#0E6H
DELAY_IMS_I: NOP

NOP

DINZ R6,DELAY IMS 1

RET

DELAY 10MS: MOV R7#010H

DELAY_10MS_1: MOV  R6#0E6H
DELAY_10MS_2: NOP
NOP

DINZ R6,DELAY 10MS 2
DINZ R7,DELAY 10MS I

RET

DELAY_1S: MOV R5#100

DELAY_1S 1: ACALLDELAY_I0MS
DINZ RS5,DELAY_IS 1
RET




SHHHHHHHHRHARRAR
;DEFINE CONSTANT
SHHHHHHHHHEHAHAA

DSP_NUMO: DB 00111111B
DSP_NUMI1: DB 00000110B
DSP_NUM2: DB 01011011B
DSP_NUM3: DB 01001111B
-DSP_NUM4: DB 01100110B
DSP_NUMS5: DB 01101101B
DSP_NUM6: DB 01111101B
DSP_ NUM7: DB 00000111B
DSP_NUMR: DB 01111111B
DSP_NUMS: DB 01101111B
DSP_STAR: DB 01110110B
DSP_BLANK: DB 10000000B
DSP_HASH: DB 01100011B

END
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3-STATE Octal Bus Transceiver

General Description

These octal bus transceivers are designed for asynchro-
nous two-way communication between data buses. The
control function implementation minimizes external timing
requirements.

The device allows data transmission from the A Bus to the
B Bus or from the B Bus to the A Bus depending upon the
logic level at the direction control (DIR) input. The enable
input (G) can be used to disable the device so that the
buses are effectively isolated.

Features

B Bi-Directional bus transceiver in a high-density 20-pin
package

B 3-STATE outputs drive bus lines directly

W PNP inputs reduce DC loading on bus lines

B Hysteresis at bus inputs improve noise margins

B Typical propagation delay times, port-to-port 8 ns

B Typical enable/disable times 17 ns

B |5 (sink current)

24 mA
M oy (source current)

-15mA

Ordering Code:
Order Number | Package Number Package Description

DM74L.S245WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
DM74LS245SJ M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS245N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X" to the ordering code.

Connection Diagram

ENABLE
vee @ &1 B2 83 B4 8BS B6 87 es

I 20 19 18 17

Function Table

: ;#f¢
URArA A s

[\ ]z ls 4 5 le 7 8 ln Im

Enable Direction Operation
G Control
DIR
L L B Data to A Bus
L H A Data to B Bus
H X Isolation
H = HIGH Level
L =LOW Level
X = |relevant

© 2000 Fairchild Semiconductor Corporation DS006413

www.fairchildseml.com

L sng e300 31Vv1S-¢ s¥ZSTV.NG

JOAI9OSsURL



DM74LS245

Absolute Maximum Ratings(note 1)

Supply Voltage A"
Input Voltage
DIRor G 7v
AorB 5.5V
Operating Free Air Temperature Range 0°C to +70°C
Storage Temperature Range —65°C to +150°C

Recommended Operating Conditions

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not d at the i ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 525 \
Vi HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \
loH HIGH Level Output Current -15 mA
loL LOW Level Output Current 24 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Condttions Min TR Max Units
(Note 2)
' Input Clamp Voltage Veg = Min, [ =-18 mA -1.5 A
HYS Hysteresis (Vr, - V1.) Ve = Min 0.2 0.4 v
Von HIGH Level Vee = Min, Vi = Min S
Output Voltage Vi =Max, lgy=-1mA
Vee = Min, Vi = Min e 3 "
V) =Max, loy=-3mA
Vee = Min, Viy = Min 2
Vi = 0.5V, Ion = Max
Vo LOW Leve Ve = Min loL = 12 mA 0.4
QOutput Voltage VL= Mz'ax o, = Max 08 v
Viy = Min
lozn Off-State Qutput Current, Ve = Max Vo= 2.7V B0, ik
HIGH Level Voltage Applied V| = Max
lozL Off-State Output Current, Vg = Min Vo =04V £o0 A
LOW Leve! Voltage Applied
h Input Current at Maximum Vee = Max AorB V,=5.5V 0.1
Input Voltage DiIRorG V=7V 0.1 T
™ HIGH Level Input Current Vee = Max, V=27V 20 pA
e LOW Level Input Current Vge = Max, V= 0.4V -0.2 mA
los Short Circuit Output Current Ve = Max (Note 3) -40 -225 mA
lee Supply Current Outputs HIGH 48 70
Qutputs LOW Ve = Max 82 80 mA
Qutputs at HI-Z 64 95

Note 2: All typicals are at Voo = SV, Ty = 25°C.

Note 3: Not more than one output should be shorted at a time, not to exceed one second duration
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Switching Characteristics
Vg =5V, To = 25°C

Symbol Parameter Conditions Min Max Units

teLH Propagation Delay Time, C_=45pF 12 ns
LOW-to-HIGH Level Output R, =6670Q

|y Propagation Delay Time, 12 s
HIGH-to-LOW Level Output

tezL Output Enable Time 4@ -
to LOW Level
o]

[ utput Enable Time 40 -
to HIGH Level

torz Output Disable Time C_ =5pF 25 -
from LOW Level R =86687Q

! D

pHZ Output Disable Time 2 ns
from HIGH Level

torH Propagation Delay Time, C_ =150 pF 16 -
LOW-to-HIGH Level Output R _=667Q

tpHL Propagation Delay Time, - e
HIGH-to-LOW Level Output

tezL Output Enable Time h &
to LOW Level

tezH Output Enable Time 45 -
to HIGH Leve!
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DM74LS245

Physical Dimensions inches (millimeters) unless otherwise noted
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20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M20B
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PhYSical Dimensions inches (milimeters) unless otherwise noted (Continued)
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DETAIL A

20-Lead Small Qutline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
Package Number M20D
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DM74LS245 3-STATE Octal Bus Transceiver

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N20A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by BD135/D

Plastic Medium Power Silicon

NPN Transistor

.. . designed for use as audio amplifiers and drivers utilizing complementary or quasi

complementary circuits.

o DC Current Gain — hfg =40 (Min) @ Ic = 0.15 Adc
o BD 135, 137, 139 are complementary with BD 136, 138, 140

BD135
BD137
BD139

1.5 AMPERE
POWER TRANSISTORS
NPN SILICON
45, 60, 80 VOLTS
10 WATTS

CASE 77-08
TO-225AA TYPE
MAXIMUM RATINGS
Rating Symbol Type Value Unit
Collector—Emitter Voltage VCEO BD 135 45 Vdc
BD 137 60
BD 139 80
Collector—Base Voltage VcBO BD 135 45 Vdc
BD 137 60
BD 139 100
Emitter-Base Voltage VEBO 5 Vdc
Collector Current Ic 1.5 Adc
Base Current B 0.5 Adc
Total Device Dissipation @ Tp = 25°C Pp 1.25 Watts
Derate above 25°C 10 mw/°C
Total Device Dissipation @ Tg = 25°C Pp 12.5 Watt
Derate above 25°C 100 mw/°C
Operating and Storage Junction Ty Tstg -55to +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case :A]e] 10 °C/W
Thermal Resistance, Junction to Amblent 8JA 100 °C/W
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BD135 BD137 BD139

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Characteristic Symbol Type Min Max Unit

Collector—Emitter Sustaining Voltage* BVcEO' Vdc
(lc =0.03 Adc, Ig =0) BD 135 45 —

BD 137 60 —
BD 139 80 —

Collector Cutoff Current IcBO pAdc
(Ve =30 Vvdc, Ig=0) — 0.1
(Ve =30 Vdc, Ig =0, Tc = 125°C) — 10

Emitter Cutoff Current lEBO s 10 pAdc
(VBg = 5.0 Vdc, Ic =0)

DC Current Gain hFe* —
(Ilc=0.005A,Vcg=2V) 25 s
(Ilc=0.15A,Vcg=2V) 40 250
(lc=0.5AVcg=2V) 25 —

Collector—Emitter Saturation Voltage* VCE(sat)" — 0.5 Vde
(Ic = 0.5 Adc, Ig = 0.05 Adc)

Base—Emitter On Voltage* ' VBE(on)* — 1 Vde
(Ic =0.5 Adc, Vg = 2.0 Vdc)

*Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2.0%.
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Figure 1. Active—Region Safe Operating Area
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BD135 BD137 BD139

PACKAGE DIMENSIONS
:
F NOTES:
t U Ve ‘ = [ c 1. DIMENSIONING AND TOLERANCING PER ANSI
= Y44.5M, 1982.
Q @ M§ 2. CONTROLLING DIMENSION: INCH.
F il A INCHES | MILLIMETERS
| |= ST
1’__4— | o[ WIN | WAX | WIN | MAX
+ 2 \ ] A | 0425 | 0435 | 10! 11.04
; 0305 | 750 | 774
C [ 0005 [ 0105 | 242 | 266
H D | 0020 [0 051 | 066
K F | o415 ] 0130 | 293 | 3.0
G | 0094BSC 2.3985C
! H | 0050 | 0. 127 | 241
l 4 | 0015 [ 0025 | 039 | 063
K | 0575 | 0655 | 1461 | 1663
le— V J M| s5°TvP 59TYP
Q | 0148 ] 0458 | 376 | 401
—> G —» l«— R R | 0045 | 0055 | 145 | 139
s [ 0025 | 0035 | 064 | 088
7] .S$I0'25(0'010)®1A®‘B@J U ] 0.145 | 0155 | 369 | 393
—»lle— D2pL v oo [ — [ 102] —
l ] STVLE1:
1025 (0.010)@]A ®l8®l PIN1. EMITER
2 COLLECTOR
3. BASE
CASE 77-08
TO-225AA TYPE

ISSUE V

Motorola Bipolar Power Transistor Device Data






