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PIC Driving Capabilit

RN ] |-

s 20 MA

... 200 mA

... 200 mA

rrent sunk by PORTC and PORTD {combined) ... 200 mA

Mamfnum current sourced by PORTC and PORTD {combined) ... 200 mA
Maximum current sourced by PORTC and PORTD {combined) ... 200 mA
Maximum current sourced by PORTF and PORTG (combingd) ... 100 mA

Maximum current sourced by PORTF and PORTG (combined) ..o 100 mA



PIC Successive |I/O Operation (Write-Read)

P Gz Q3| Q4

01 Q2] Q3] Q4 a1 Q2| Q3 Q4 Q1| Q2| Q3| Q4

1 1 1 1 ]
| 5.PC i PC e PC+ 1 W . PL*Z 4 PC + 3 5
nstrucho ! ! 1 ! .
S alchad | MOVWE PORTE  MOVF PORTBW : .
o ' writa to ' ' 1 NOP ! MOP ’

: PORTE : : : : .

RET-RBO . I N : p
: : : Sart pir : :

1 ! ! , sampled hara .

Instruchon ! TR0 : ! " .
execyied ! ! . ' NOF '
: » MOVWF PORTE | MOVE PORTEBW .

1 1 wirile (o 1 ' ’

- ' PORTE ; ' .

1 1 1 1 ]

This example shows a write to PORTE tollowed by a read from PORTB.

BSF PORTx, PNy | BSF PORTx, PINz |
02 | o3 | o4 | o1 | @z | a3 | o4 | a1 |

PIC1GC XXX

) —I—v "

i)
I " PORTx, PINy

Read PORTY, PINy as low

Note:  This is not a capacitor to ground, but the effective capac-  BSF PORTx, PINz clears the valua
itive loading on tha trace. to be driven on the PORTx, PINy pin.
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Part Mo Reference o Mamsfachrer  [Schem. Farm Weltage | Oherrs Conlact Voltage Current | Ping| Socked | Fig.| L xWxH{in} AxBxC{in) 1 16 aal 160
1DE462CA | 20 A0S Excel Call Becl. 1 SESTMN0 | BWDC 50 100WOC 0,54, B 3NME1 | 3| MEx 25530 | 0x 40 30 | $215 | $1.80 | $1.52| $1.26
13B430CA | 2OADS BeelCalibecl. | 2 SESTMN0 | BWDC 50 100WOC 0,54, B|3NME1 | 3 | 3730522 | 10x 40x 30 229| 185 1.86| 1.34
ZTSE06CA | OJE-55.109LMF OEG T SET-NO | 9w 400 | 2eDVACTIITC AN 4 — 1 | M= 3E5T | .60x 60x 30 229| 1.85| 1.60| 1.30
1EATICA | 20A1Z Excel Call Becl. 1 SPST-NO | 12905 | 1000 100WOC fL.5A B|3NME1 | 3| MBx 25530 | 0% 40y 3 229| 1.85| 1.865| 1.30
138448CA | 2DA1Z00 BeelCalibecl. | 2 SPST-NO | 12905 | 1000 100WOC fL.5A B|3NME1 | 3 | 3730522 | 10x 40x 30 2X5| 185 1.75| 1.40
19ZT60CA | BMELL.S Fujibsu B OFET-NO | 8% 35 FANACTZAVDC Al 8 — 1 |1.13«50x 58 | 17x 76y 78 185| 1.75| 148 1325
13B456CA | ZOEADS Exced Call Bescl. i1 OFET-NO | 8% 140 100W0C .54 B |3NME1 | 3 | 772 30x3E | 10x 40x 30 343| 315| 260 210
1T3013CA | AFA3N.2C.505E Jumencen Jefter | 4 oPoT s 126 | 128VACAOOVDE | BAMIZSA | 8 | 300 | 1 | TRx 3Ax 44 | IBx 2Bx PO 35| 215| 1.68| 1.25
130TICA | R3BEES Skl e 4 oPoT B0 125 1 200AC0VDC 1AS2A B 3372 | 1| 9x 33T | 20x .40% 30 243| 235 1.85| 1.75
SUZZECA L1 2000 Clara 4 oPoT BN 7 128VACADINDC el B |3M@7T2 | 1| 0% 40k 43 | 20x 40% .30 243 2.8 50| 1.20
FUZ1ICA (el B 1 T Aromet MAIS) 4 oPoT 12900 | 7200 | 1HARCTIOVIC AN B |3MAT2 | 1| 192 40x43 | 20x . 40% .30 EA%| 231 205 1.75
FER0ICA LX 200000 Clara 4 oPoT 12900 | 720 | 126VACADOVDC 2 B |3MAT2 | 1| 9 40x30 | 20x . 40%. 30 6.05| 6.25| 5.63| 4.40
SUZ20CA LI112EDO" MEC 4 oPoT 2AYDC | 1110 | 128VACAIDOVDE 20 B | 3T 1| 19x40x43 | 20x 40% . 30 05| 269 230 215
138548CA | DS4E-M-DCEY" Aromat 5 4P S0 62.5 | 128VACAOVDC A 41222 | 2 | 1.40x% 80x .35 | 20x 30530 543 | 4.85| 4.45| 4.086
1TE313CA | O54E-M-0C12Y Aromet 5 4P 12%0C | 360 | 128VAC30VI0 A 4 M220a| 2 | 1.40x 405 35 | 20x 30530 E05| 6.29| 520 4.30
POERA3CA | DSE.SOUSWICNIET | Aromsat B 4P B0 126 | 2500VACTZEZOVIC 2 412299 | 2 | 1.40% 805 42 | 20% 305 30 BAS| 7.77| 7.10| 6.82
Z15008CA | BEA.IDE.0Z FEE B DFST-NO | 12905 | 20 | 260VACTZ4VTC SAISA 5} — 1 |1.13 % 49x 97 | 20x% A0y 30 229| 1.85| 1.60| 1.30




DC Motor Control by Relay

AZ821/AZ831

AMERICAN ZETTLER, INC.

SUBMINIATURE S—
DIP RELAY [ o Q O ‘ Eljﬁrzc.ﬁnse
FEATURES L | 05 129V AC
* Low profile for compact board spacing 'T.J_'} é:"‘"r% _ 1.Z5A 100V DC
« DC coils to 48 VDC Top View
» Single button crossbar contacts 1 4 & 8
* High sensitivity, 100 mW pickup
+ Life expectancy to 15 million operations
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DC Motor Control by Relay
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Motor Control using a Relay

:RD¥ : ON/OFF control andlw  B11111100° :W=3? then FORWARD
;RD6: FORWARD/REVYSERE DIRECTION hifes STATUS, ZERO
;RD1 : LED for Forward action indicator goto next
;RD0: LED for Reverse action indicator goto FORWARD
:RC3: IR receiver next movf COMreg,0
; BUTTON DECODE VALUE ACTION PORTD andlw  B11111011° :W=4? then HOLDON
: 76543210 btfss STATUS, ZERO
: s====s====== goto nextl
;9 4 {00000100) Stop oooooo0D goto HOLDON
! 3 (00000011) FORWARD ‘o010 nexti movf COMreg, 0
; 6 3 (00000101) REVERSE ~ooo1 andlw  B11111010° :W=57 then REVERSE
; btfss STATUS, ZERO
; goto next?
START goto REVERSE
banksel TRISC next2  goto AGAIN
moviw  H28"
movwf  TRISC ;action routine
hanksel TRISD FORWARD
crif TRISD ;all output banksel PORTD
banksel PORTD ; STOP condition movlw  B00D0D0D0D10 :stop for direction change
movwi PORTD
AGAIN call delayls
c:arlfl g_?:_l‘filﬁs call delayls
c
movi  COMreg moviw  paeseere OO 110010

movwf PORTD
foto AGAIN



DC Motor Control by Allegro 2916

PWM CURRENMT-CONTROL CIRCUITRY

PHASE ouT, ouT,
H H L
L L H

CURRENT-CONTROL TRUTH TABLE

| | Qutput Current

(=]

1

Vap 10 R =g
Vaeel19 Ry = 213 b

Vee/30R =131
0

I I r—

L
H
L
H

Do, EP-00TE

(d1ar goalezNan

my877- 2916
+

-
-

i
¢ Motor Voltage

DC
Motor

RD | On/Off

RD Direction

5V



DC Motor Control with UDNZ2916B:

:This program is to:
1. Read Sony Remote Controller
2. Respond the command of a DC motor to

. A Stop (IR code: 04)
- 4" Forward (IR code: 03)
. "6 Reverse (IR code: 05)

3. Motor Control Chip is ALLEGRO UDN2916B (for Bipolar Stepper & DC control)

» ON/OFF control is connected to RDT (Active Low logic)
» DIRECTION control is connected to RDG

» LED1 is connected to RD1 (RVS motion indication)

: LEDO is connected to RDO (FWD motion indication)

» SONY IR REading ACTION PORTD

, SE============= ============ T6543210=====

. 04 STOP TXXXXX00 (10000000)
» 03 ONFORWARD 01 XXXX10 (01000010)
. 03 ON/REVERSE DOXXXX01 (00000001)

JR-RX pin{llRX) is dedicated to RC3 port



DC Control by H-Bridge Driver LMD18200

National Semiconductor

Y
o #»
Al statt ;)
are
LMD18200 0)em )
Switch
JA, 55V H-Bridge o : :
1 Supply —0 Output O—————%
Y
# A2 82
b e / CD
10 3 QUTRUT 2 =
]| THERMAL FLAG CUITPLT o al
B CURRENT SEKEE OUTRUT
£ — 4
O B3 ¥ POWER SUFLY
] —T
) —- 1T
] —T L PWM | Dir Brake Active Output Drivers
] e— T H H L A1, B2
\\ ‘ W o H L L A7 B
_ _ . L X L A1, B1
WOUNTING TAR CORMECTED T GROUND (PIN 7) s H H H A1 B
11-Lead TO-220 Packags H L H Az B2

Tap View _
Ordsr Humber LMD18200T L X H MONE




LMD18200 — connection and coding

no PWM involved
Motor _ 100F ’_LE_ —

o M ] ureur PWH DI BRAKE
e RO5 —E&—L] BRECTOR MFUT :_: :I l|_ :E{.D
RDG B HF " it

RDT —= = 1 Fawi BPUT
MY —— €] ¥s Pown sueps
o GROLMD
- !:I CUSRENT SEHSE QUTFUT
T THERMAL FLAG GUTPUT
| TIT] OUTRUT 3

— ] BoarsTs 2
1lnF __l—(_'_ g 72 9

STOP hefore Direction
Lhange

QoZsLan

;This program is to:
Contrel a DC (+12 V or abve) motor using LMD18200
PWM from PIC is not utilized for this program

LT T

PWM is connected to RD7T (Keep High for non-PWM used)
EREAE is connected to RDE (H means stop L means Go)
DIRECTIOn control is connected to RDS (H for FWD)
LED]1 is connected to RD1 (EVS motion indication)
LED) is connected to RDO (FWD motion indication)

S T T S Tk

LTI T T

: ACTION PORTD
I L & 4 ¢ & F 7 0 F 7 8 7 ? E 5 -'1 3 2 ]_ |:| C )b ]
i S8TOP 01000000
: ON/FORWARD 10100000
;i ON/REVERSE 10000000



LMD18200 Coding - continued

banksel

mowlw

movw

banksel

movlw

mowvwi
AGATHN

TRISD
H'0O0!
TRISD
FORTD
B'01000000"
FORTD

+ action routine

FOREWARD
banksel
mowvlw
movw
call
banksel
mowvlw
movwi
call

FORTD
B'10100010"
FORTD
delaylOs
FORTD
BE'01100000"
FORTD
delayls

;All ports ar

;8TOP Conditi

1aTOP

EEVEESE
banksel
mowv 1w
movwt
call
banksel
movlw

movwE
call

HOLDOM
banksel
moviw
movwE
call
call
call
goto

PORTD
B'1i0000001"
FORTD
delaylls
PORTD
B'01000001"
PORTD
delayls

FORTD

B'01000000"*

FORTD

delayls ;at
delayls

delayls

AGAIN



Bipolar Stepper Control using

UDN29168B

PH2

(dIg) gaL6ZNaN

1

1]
0

1

FWD RVS

RD

RD5
(1" OFF; "0" RUN)




Note on a Symbol Motor

Symbol Technologies 21024835 Bipolar Motor

WIRING DIAGRAM

(&) BLK BLUE (B)
% EWHITE
(AYYEL RED (B}

*NOTE: If the motor comes with WHITE
and BLACHK wires tied together, cut the
White wire from the connector. WHITE
is not used in Bipolar mode.







Forward/Reverse Sequennce

' To generate
the rotor forward 4

e move
fSequence

banksel

bof FORTD

call
movlw
movwE
call
banksel
movlw
movwE
call
bank=sel
mowv 1w
mowvwE
call
banksel
mow Lw
movw
call
mowv 1w
mowvwE

rEaturn

forward seaguances

PORTD
Qx5
delaylllms
B'11000010"
EORTI
delaylllns
PFORTD

B'"01000010"

ST S il

FORTLE
delaylllms

g o, e
| L W

B'"00O00D01O"

=

FORT
delayl(0ms
DORTD
B'10000010"
FORTD
delaylilms

B'11000000"

T

Bl d

:To genaerate forward seguence

rotor backward 4

o move the

riegquence
banksel PORTD
bof PORTD Ox05
call delayl0ims
mowlw B'11000001"
movwE PFORTD
call delayll0ms
banksal PORTD
mowlw B'10000001"
movwE PORTD
call delayli0ms
bank=sal PORTD
mowlw B'0000Q00L"
movwwE PORTD
call delayliims

bhanksal
movlw
movwE
call
mowlw
movwE
return

PORTD
B'0l000001"
FORTD
delayl00ms
B'11000000"
FORTD

of 4

sSteps

pulLsas
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Bipolar Stepper Motor Coding — with

SONY IR

;This program is to:

1.

-

HEF-

I

Fead Scony Remots Conbtrollsr

Feapond the command <of a Bilpolar Stapper motor to
'gt: STOP (IR cods:a4)
'4": Forward (IE cods: 03]
'&': Revarae (IR cods: O5)

Motor Control Chip is ALLESRED UDN2IZ1&E (for Bipolar Stapper &
oontrol)

Phase 1 control (for & and A- <oo0dl) 1z connectad to RDT
FPhase 2 control (for B and B- ooll) 18 commectad to RDE
UM control lines (Iol, Iz, I11, and Il12) ars tiled to EDG

LED1 1a connactad to RO (BEWVE motlon indication)
LEDO 1a commectad to RDO (FWD motlon indlcaticon)
SONY IR REading ACTICH BORTL:
—— 4+ + + 4+ + 5 3+ + ——++ + + F + + +F + T654321D =====
4 STOE OO o000
V] oM/ FPORWAERD STEES Sea below
] OH/EEVEESE STEFES Saeo belmﬂ .
- i -, - - - : STEF FORWAERED
E-EX pin{IEX) is dedicated to RIO2 port 4 B T & 43 3
+ + -—==1 1 O O O 0
- + ——==0 1 O O O 0
- - ——==0 0 O 0 O 0
+ - ——==1 O O O O 0
STEP EEVEESE
a8 E 7T & 5 4 3 2
+ + --==1 1 0 0O 0 0
+ - ——==1 O O O O 0
- - -1 1 R O I
- + ——==0 1 O O O 0

e

oo o

§]
8]
8]
8]
8]

e =

(PORTD)

(PORTD)



:blah blah
banksel
Mg 1w
mowvw i
LGATH

PORTL
B'11100000!
PORETD

call SOMYIER
call IRdacoding

iblah blah
FORWARDSTEF

kbanksel BORTD
boef  PORTLY, OX05
kbanksel firast
Mo 1w H'Qg!
mow £ firast

fagain call f2TER
decfaz firat
goto fagain
bankael PORTL
Mmoo 1w Br11100000!
monwE EORTL
gqoto AGATN

EEVEERSESTEF
bankael DORTD
bof  PORTD, 0xO0E
banksel secand
Moy 1w H'Og!
miowvwE geoond

ragain call r2TEFP
decfaz gocond
goto ragain
bankasel FORTD
mcns 1w Brl1100aod!
miowvwE FoORTL
goto AGATN

; 8TOP

Coding -

Continued

HOLI=HH
banksel
Mmoo 1w
monwi
call
gqoto

bankazel
Mmoo 1w
monw
call
bankael
oy 1w
moww
call
banksel
Mmoo 1w
moww
call
bankasel
mor 1w
movwt
call
return

BORTL
BU11100000:
PORTT:
delavla
AGATIN

BORTT:
Br11000010!
BORTT:
delayvzooma
PORETL:
BroloOOolo:!
BORTT:
delayzooms
BORTL
BYOOOOO0oLo:!
PORETL:
delayzooms
BORTT
Br1ooOOolo?!
BORTL
delayzooms

rat least



,ﬁllggm ==== UNIPOLAR STEPPER-MOTOR DRIVER

SR04 iy gl Pilie el

B 35V Output Sustaining Voltage

TYPICAL APPLICATION
L/R Stepper-Motor Drive

OUTPLT g III 16| SUPPLY

- QUTRUT

e - s | EHABLE
OUTRUT 14| DIRECTION

GROUND 12| GROUND
I | Hn L
GROUND | 5 2| aRounD D biRgcTioN

= | [ = ry CONTREL
[11] STEPINRLT
1| HALF-STER - o &—

[ 0] OMNE-PHASE -

hen GTEP Vit ,SB:

3
X
F




Unipolar Stepper Motor Control by UCN5804

C=>3us ?MX %1-7 et
STEP mimmm 594, 7

OME PHASE -IC!-_ l

gl one 1
QUTPUT C —|—|_|_|— /7 WIA—C o ! /

QOUTPUT D N I |

(RDE TWO -PHASE /40 M )(4(4_
RIS = Hgh (F) Aegyence .

— Low (p)

OutC g~ - g
3 RD?¥ KH4ZHMZ 901 Motor
. STEF INFLT UNI-POLAR

= | 7

A BLACK

1 S YELLOW B
- C)b’ - 3 ah oB g
"% MY RED SLUE MV
= 11
C BROWHN ORANGE D
EXCITATION SEQUENCE
STEP 1[2]af+4
A |BLackiy | -
B [vEwowm [ -1 -
C  |BROWNMS) - -
D [oRaNGE(11)
RED{3} + | = | ==
BLLIEE) + |+ | %]+




Unipolar Stepper Motor Control by UCN5804

C=>3us

STEP i mrim
one prsse |1 ||

StTEuT A 2
My |
O OUTPUT © —|—|_|_|—

O|_|TFI|_|T D _l—l—l

TWO -PHASE
RD& -—_—
DIRECTIC

COMTRGL

Maotor 505824 wam Applied Moavoin Prodects

e 0 e
'J hd ETEF INF’LITé RD7

I welioe

aw H'llr—"l -.. |

B s

- © ;::ﬂ

STEP RED
b R OFF (] oFF
1 OFF O L] FF
| M1 = o o8
3 [} o oy o8

i, C ] ]




Coding for UCN5804

18 program 18 Co;
i1, Contrael a Thipolar Stepper MWobos
r2, Turn Forward chen Eeverss o
. Motor Control Chip i1s ALLEGRD UCHEED4 (ftor Unipold
CONCTO. ! }

FORWARDSTER

+ HECEI-To-LoM . banksel  PORTD

; BEQEJ&LTx"c:TF:: ig connected to RDE bsf PORTD, FR ;forward

— _ _ _ bsf PORTD, LED1 ;forward indicator
| LEDO is connected to RDO  (PWD motion indication) bef PORTD, LEDO

banksel first
. S movilw H'14' 2/#/9 “,"7‘
a Hhinn movwi first A
1l STEP FORWARD: et RDE H then H --= L of RD7 fagain call BULSE #‘—L— P s
g i e eyl Ol g e Wl decfsz first

goto fagain o 5"‘(?5
banksel  PORTD
moviw BTOOOOOOO0!

4]

X

banksel BORTD

bsf BORTD, STEP 1 RD7T

call delaylOms :or 20me Or 200ms etc
banksel BORTD

bef BORTD, STEE

call delaylims

return



Assignment for Unipolar using

UCNS804

 Add SONY IR into UCN 5804 control of a Unipolar
Motor

| pre |
 Button 2 for Forward <4
« Button 8 for Reverse w7 1< STep
e Button 5 for Stop ROL ‘e Diredirm
 Due: Monday, March 12, 2007 @
— Class Check ol Red

¢ { @a - T



Unipolar Stepper Control using SLA7024

HIGH-CURRENT PWM, UNIPOLAR STEPPER
MOTOR CONTROLLER/DRIVERS

ENATIZIM

i o ]l | el
- 1 o | I | 1 : 5

2-PHASE (FULL STEP) OPERATION

Part Number Package Output Current
SLAT024M 18-Lead Power-Tab SIP 1.5A
SLATOZ6M 18-Lead Power-Tab SIP 30A
SMAT02oM 15-Lead SIP 1.5A

SLATIZHM and SLATIIEM

..:‘1.*
“F

a a
R B B0 BB RN DB 0.0

for SLAT024M and SLAT026M
Saequence ] 1 2 3 ]
Input A H L L H H
Input A L H H L L
Input B H H L L H
Input B L L H H L
Cutputs OM AB AB A AB AB






