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3. 24 A M=

L N2AS 2HE, $5 IRE A4 R 2HE &Y
1) A]28] 74 &=(System Block Diagram)

AFRAFO] molol § 84S s ARES AAstH 3 UYst= 9]
7] 9Jel 2B} olEstE R stuat Fth <1WU3>S AHE BE Ash AARC] TAES UEhd

7ol k.
‘:- 0: HOME
-J 1 ~4: 1F Rack Address
’ ’ 5 ~ 8: 2F Rack Address
e 9 : Undefined Address
Rack Address
o L Stepping 1rr
S e Motor |———*
Circuit
DOWN J_o_ X, Y-Axis
7 Motor Driving Circuit
RuN L (Memory, Counter,
= e Gating Logic) DC Geared
HOME J_O_ Motor ——
Circuit
= LOAD - J_o_ Z—. A-ng o
Motor Driving Circuit
uNLoaD L (Manual Operation)
& e DC Motor
Circuit

<A™ Ay =3 Aok AlAE TR
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82 of= gAaS Memory2RE ¢ = .
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2) £AE

<OPeE AE 2E AS A2EO BA MRS Uehd Zolch AlARe] £7] Mg 9
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olo]A UP/DOWN BlEo 2 st 9x]2 AHA3t & RUN A9 A2 ONA|# Run mode®
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2. 3l2 AA U =x ]
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1) Power Supply(XA YY)

+5
1 TND f L>+5Y
2 v cos L .| oo
3 AGND 0AUFT— ——47uF
16V
YW306-04P
Jeil
>+12V
c25 €26
0.1uF 1—-100uF
1 | osv

AR o2 &3] AMAIHE ¥E =2 ddsto] Ot o4 ko] =Z Bypass A&

- A5l AHBjAIE(s KHz ~ 4~ MHz)
=/do] glen] HIAEQ] &3] AAA FAIFIt JTiA oz Aof ALt ko]~F et 284,

Ay 02 HYR AF A,

- 2y A2tel AmjAE($A MHz)
Zuje £do] Fol nAim wo|xg et &84

Udurd oz IC AlgalQlof AHF AHE.

2) Adress Counter & Decoder and 7-segments(Z}-+H & T3g, 74| 1HE)

+5V

A
us u7 ; SEG1 |38
Hoo sl —REanis T oo
X8 QB 5 2| D! B ——RiT M\Vak 4P
sl ¢ Qc 6y 02 € 0 8 T
¥ = G AR
5 = 13 3 —= =/ 15 20 1.2K 9
L BOig 2 51| LL £7a R2L a2k 00" ©U
— PDOWN €O [——X i RBT G| A0 7
1) ] A g X—dp
" CLR LOAD BI/RBO 5611B
74HCT92 TALS4T

Mr

AR SlRoME AYAIE ARESEY FAaE WHAET oFolARt ORCAD Al <t
of s 7] A 7H2E(74HC192)E AREsto] i (74LS47)9] 23S /s =t

—

A_PUL Al=o] wa} 7hE|(74HC192)9] Eo] 7t27]+ F47F 4 Z716HHA Hif
(74LS47)5 HA 7-SegmentsZ X FTAES

o7 Ploto] Tizcie] SeMSol Hee 548 4] ALgel fati7} Open Collector
dalo)lo 2 7-SegmentsS Common Anode A9l 5611BE AR5V 2 S,




VCC
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ot

OUT ¢ = Ov: LED ON
OUT HQ = VCC : LED OFF

Open Collector #tAIQ1 T] A {(74LS47)5 o] &-3f

NZHE W LEDE 7] 9lsliA= Input Als2 Highg o] Transistorg ON A|AZFH
Output& Gnde}t ¥Z= 7| gjZo] Output& Low’} &= =}

HIHE U LEDE #A7] YsiME Input A152 Lows 20| Transistor® OFF A|HAZWH
Output2 Hi-Impedence A7} &1 980 £ A3} wjZof Highz &},

SN741L.5247
Ls247
FUNCTION TABLE
MRS INPUTS t OUTPUTS
OR BURBO NOTE
FUNCTION it |rm | D c B A a b c d . f g
a 0 I L L L L " ON ON Of OF ON ©ON OFF
1 | x L I H H OFF ON ON OFF OFF OFF OFF
2 B[ x L LHL H ON ON OFF O ON OFF ON
3 m | x L LH H H ON ON ON ON OFF OFF ON
4 | x L L L " OFF ON ON OF OFF ©ON ON
5 | x L HL H H ON ©OFF ON ON OF ON ON
6 B[ x L HE L H ON OF O¥ ©OF ©ON ©ON ON
7 | x L HE B H ON ON ON OFF OFF OF OFF
5 | x|= L B L H o ON ON ©ON ON ON ON
g |l x|= L H oN ON ON ON OF ON @ ON
10 B lx|= LHL H OFF OFF OFF ON ON OF ON
1 g | x |H LH H H OFF OF ON ON OFF OF ON
12 alx|= H L L " OFF ON OFF OFF OFF ©ON ON
13 Elx|a m H H ON OFF OF ©ON OF ON ON
1 | x |= HE L H OFF OFF OFF ON ON O oN
15 #|lx|ua m H " OFF OFF OFF OFF OFF OFF OFF
BI x | x| x X X X L OFF OFF OFF OFF OFF OFF OFF 2
REI |t L L L L OFF OFF OFF OFF OFF OFF OFF
T L x | x X ON ON ON ON ON O o 4

oAl O ZH(74LS47)9] Outputse LEDS] AZojEeot w7t E|= & Plote] Traceo] ¥HA
715 “~'2 2ol WHHAIAAN THA] AlB2olA ofuglth

219] Function Table¥} Simulation ZIES Blus] EH ZF £47F g3 G L= A7
of 2o F2lo] ot g s 2 4

AMRlS H® 0 1 2 3 4 7kX] UP COUNTE| 2 CLR Al50] olaf %7|3} &= ZAS &HQ1st
2 olud] o]ZA MASt o] 9= "lZ }2o| t}E Memory(RAM)OA] 9 Ato] 22 Write2
H Ato] 22 ReadZ Simulation & o o|ct.




3) Memory(H|22])

= y, 0.3 LSB
5 ua T 4 ug i
AD 10, 11100 100 110 A
Al gl Ao L o TR o Y - i Y8 M3 L1
A2 g Al D1 43 1oz 7162 7 A7 MA R
A3 T4 b2 153 |65 61 "8 Y64 13
g A3 D3 9§ o4 164 5 M0 Y5 45 ™Mo
sh A B4 47 o5 [io5 4| M Y4 g M\
ik ié Sz 18 106 /106 3. R;EE :é 17 M2 N
2o AT e ey L P R
2%y ig RDY/BUSY ——x e
24 At &2 \ Syuio.3) MSB
" A1 =
235! 74HC541
20 | == N, 10[0..7]
CE \
27 ¥ WE OFE | 22 S
ATZBCH4 i =i 9 o AN07_ [ o
+5V +5V e }- R o
Y T 102 /NI05
A A [ o D3 04| msB
AT -
R22 < < R23 ) AAATS - SW DIP4
4TK = . 22K Laaa 3 108 /]
< A swa
WRFTE ' JL\IOS =
— o 1 RA1 102 _
SIP-08P, 22K 101 LSB
SW1 o 100
L c11 TACTsw 4 READ | c12 |
—10nF —10nF SW DIP4
swz2  Q
J_ SW SPDTJ— J_
oto]lA] Decoder and 7-segmentsol|A1QF OFRIZFR| 2 AlA| 3] 2oA= AR S AlLsto] =
25 WEE olFolX|g ORCAD Al=goldoz shwof HHs| B7] Qs ZHILAS AME
519 CH RAM A XAL sl 71-2E](74HC192) AFL5t1 RAM 8Kx8break? 32 =X 3|
Bkt

E5H AAS] 2oA= EEPROMZ AMEE ool A|at Al&2fo]dg ¢ls RAMS AR&shaitt.

A7 1A ZoslHA 01 2 3 4
=t QF Afo]Z& Write2 H Ato] 22 Read

A_PUL 4Al=of we} 7hE(74HC192)9] &29] 7}571%
7FX] UP COUNTE] 1L CLR AlS0of 95 %£7]8
2 SimulationS st9ct.

A_PULzF W[7:01¢] Efo]9 maish RWL(WE)o] high 4155 70} gt Aabste wAlo|n]
2ol Algdgolde =471 0, 1, 2, 3, 49 wf I AAX, 10, 20, 30, % AAX(8bito]| B2
4bit} B3 16X1H)S A AFSict.

S CLRAU=Z7} S0l & RWI(WE)| Low Aleg £ RWORE)TF High Aleg 40

2 Z2€A]7]1 519 4bit(LSB)= R[3:0]0.2 HHA|A A18T oA




4) Oscillator(2t%17])

R28 c18
6.8K 0.22uF
AAA |
. 1
< R28
< 36K
U4E > u4D
e w_l_w Tt | ok
= T4HC14 T4HC14
A\ uic
/ \74HCO5

SoREO ] AFRE ASImE|0] Do WAS wolxs| ols) 74HC14(Hex Inverters with
Schmitt-Trigger Inputs)S A5t ¥X17[(Oscillator)S AR5} T}

74HCO5(Hex Inverters with Open-Drain Outputs)?] INPUTo] HIGHY A Hxy
74HC149] 4YHZ Low=z ZjopFo] CLOCKZ UASHA] ofttrt AV D Qs wivh INPUTO
LowS Zo0]Zo0] OPENA]7 CLOCKE wA3X|71c},

T = Rg.Cl

Vee 3.V,
Vi=Ve(l-e ) - e TV e

The switching of the schematic will happen when V1 becomes equal to Vce/2, so:

Vee Ve ¢
21 = Ve - QL e

+
In3 = —

T

t —7.In3 = Ry. C,.In3 — 1.098612289.R,. C,

This is the half of the period (because the schematic switches exactly on the half of the Vicc), so the
period:

T = 2.4 = 2.197224577.R,. C,
°]o] Al2 NOT GATEZ &83t Oscillator?] =20l =7]2 st Alojch #O|E Ea]A
BE2 ARt Oscillators F7H0] QAP7} Q1e 7102 oAe]x|gh 9Jo] Alg Ap&sfo] A
& (36K)2t ATRAIE(220n) 5 A7 5t
mk4 oF 57.392 Hz £7] oF 17.424ms®] BAS 45 7o oarect.
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WI o D B 3_[ e A CLOCK
x Lo A
N‘ L,/?-chm L,/?-chm
A usa
/N 74HCO5
fg
=
iﬁ




o] made Ato] Moz & 3ms Eoto] 74HCO52] INPUTS HighZ Afopso] A x|
74HC149] Q=S Lowz 9XIX7]= AL 2 4 9t AFT AWAE R sl FUA Azt
02 XAEn Tz E J2j1 Z27] 9F 18ms9] Alsrt o= 718 sH01sh 4 9Qltt.

ESH #HO0]E Eg]AH QW E|9 Positive switching threshold(eF 2.78)1} Negative switching
threshold(ef 1.65)5 FAIZ ol YHAEIHA Aol g¥lshs g AT - AT

Teta AT & AAGAE 7IE&C & HIGH, LOW7F A€

Gl A0]E E2]A QHEE 7ﬂ7<4 227t d1AF 5= CLOCK ZHEA
A=A 7@345 }% At AAIHZz S AIIEE AIE RAAAIA 471% =9
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5) X-Axis Stepping Motor Prescaler & Counter(X-& 227] & 712H)

P2
Q

> CLR
— LasaD
‘ ZEER

s
HYBAD STEPRING MOTOR TYPE 17HD2603-01N

General specifications ]Electricm specificotions| Wiring  Diagram
Sk 15460 fuled voluge |12V 41 RED A-
Nuer of phose |4 L LI
oo estonce | 0o Vo SO0 ) Resione e ohose 4100 o ﬂm i
Isdalon closs | Coss B Induclonce per phase 154207 mi T

l
?

| = [
P T

2| ==

=

%

Rlor mero |11 g Mo lorge
Moss 08 g Delnl lorgue

s ORG
Ty GR Y
| BLK

X-& AHIHDEZ AIR35I7]25F 17HD2603-01N 9] Step Angleo] 1.8%(0.01n rad) o]
AHEEE E7]9] WX Fo] 8mmo| B =

g B F gAolE x-F o]l5 A8 = 8mm * 0.0ln = 0.2513mm (" 1=r@®)

d Al EEPROMO A 3h& ¢lole} MSB9} LSBZ 4H|EX ro] Fxtg] 714 71 E b
st AARE Fa tACFE 400mm)el wel FFohrh.(H ) 0.2513mm * 99 = °F 25mm)
wet A 7B 2] DOWNAlE Qo] #F7](Prescaler)S "o} H e EFu|Z 2= wWeko
2 AAsA .

= 51] 22 7 X-F o|5A0=re) o] 5 (400mm)e| €83 A F
1 8mm * 0.0lmr = 0.2513 mm 1592

2 8mm * 0.01lm * 2 = 0.5026 mm 796

4 8mm * 0.0lm * 4 = 1.0052 mm 398

8 8mm * 0.0lm * 8 = 2.0104 mm 199

16 8mm * 0.0lm * 16 = 4.0208 mm 99

32 8mm * 0.0ln * 32 = 8.0416 mm 50

64 8mm * 0.0lm * 64 = 16.0832 mm 25

128 8mm * 0.0lx * 128 = 32.1664 mm 12

256 8mm * 0.0lm * 256 = 64.3328 mm 6

EEH7} YR AW XF olF Aol AUEs} Wold & gn UF oW BALsh wol

destnz @ ZRAEdAE F A4Y Ba 52 B4 bse 160 AFetta Busy




6) X-Axis Stepping Motor(®2EY)

1 iR Az » a8
[} A | IRLRO2AN D5 = a
A L — - L7 | x-MoTOR

2 | motor - sTER MOTOR

L24A R3E i (T SMIW250-06
stR

i ) MG
1 =2 E 007 2 MOTOR STEPPER

24 ot Full-Step 7§ WAL Atgste] @4 5 7j) Wl oixtslo] A% RE|E TE
A7) wlolt.

XORA|0|EQt D-FFg Abgsto] a4 27H9] 4o] HIGHO|HA OUT_PULo| Positive Edge
4 mopth &AM o2 ofgep Zo] Apo] 22 THA= 2 E AMESHAT.

O % golN g2dd 95 JK-FFO 07} 19 figh ARIBHE 15T & Q=S ANDA]
ES AN dAME oAt

E

oA} Full-Step 5 A0IZ2 allak 2 g9tk

= P
DIR(EIH )] 09 T YAPIYRHCCW) 19 0 NAYYCWo2 SHsts A& DIREI
EAste 2 S AZAoRE 4




7) Y-Axis DC Geared Motor(Y® DC 7]olE R H|)

- . :J‘ZD' 11 9 gIe. ~ T-PT U118

. 74HCO4. g:& - f rancsz E 74HICO8B + fﬁ; Y-MOTOR

:; j: _ﬂ_J_ TanCos — Q" i LT 'x._aj— __f‘_“zﬁ f ad

Gaic faricz '—z*mﬁé, / J;_”mp

|
Y& O[E(IF/2F) 541 & Y-& REQ] A7 AL TP7S J1H0R AT 52 o A
ASHITh. ALEAIZE A9AIR e a4 HAAOCN Tt 1Fo] sigste 2400, 1, 2. 3,
4)o]H  TP7 A|igof|l 0(1F)o] &= =5 2F0 siigst= £4(5, 6, 7, 8)o|H 1(2F)7F &%
o 7rastE maAle £2a) 2lal ollet o) komape AAstel AASHACH

(D Y(TP7) =84 =%

A3 A2
Al AO

00 01 11 10 H] 3L

00 0

A3~A0
: Address

0
K
1F:0
11 0 1 X X oF : 1
\1\

01 0

10 0 X X

oA TP7Z& 71 & AAlsH7] ¢JsliA REEgtolBz A

Y(TP7) = >m(5,6,7,8) st TA8050PQ] Datasheet®] Truth Table® Zrx3s}o]
= A2A1 + A2A0 + A3AQ" TA8050pP9] H1(DIl)z} H2(DI2)9] &H<E Y(TP7)xt A(2F
= A2(A1+A0) + A3A( 2] EAQR]), B(1F amEAgx])g 7tAstE =gjAle o

&5l AL k-map& &35t

EXAMPLE OF APPLICATION CIRCUIT

Hk INPUT OUTPUT
T p— o DIl DI2 | M(+) | M(-) | DIR

#  Connect this capacitor as close to the [C as possible. L H
PIN_DESCRIPTION

PIN No. | SYMBOL DESCRIPTION 1B L OFF
1 oIt Gutput status contral pin.
2 Di2 Connects to a PNP-type elmg! g
Connects o the DC motor. Both the sink and the source have  current
3 M(+) | copity of 1.54. Diodes for absorbing counter electromative force are
contained on the Vcc and GND sides. o Q = Il o1=9g =]
3 T {Grounded 7F A& AF B Hﬁﬁ;ﬂ L=
3 P ects to the DC motor together with pin 3 and has the same funcion 35
= pin 3 This pin is controlled by the inputs from pins 1 and 2. =
6 (NG [Not mnnmed ] Xé ﬂ O]’ 04 HH 74 A —E i L Ev—‘a k—][ ap Oﬂ
7 Vi Power supply pin. This pin has a function to turn off the output when the
cc applied voltage exceeds 27.5V, thus protecting the IC and the load <t P
F A8
TRUTH TABLE
Thpot Gutput
it o2 M) | M)
H W L C|tNote)
T W L W
H L H L
T L GFF (high i (Note)

Note : Brake mode comes into effect when both M(+} and M (=) go low ; stop mode STOP . DI 1 (H) DIZ(H)

comes into effect when beth M(+) and M (-)turn OFF

<TA8050P Datasheet>




(2) TP7 714 % DIl =24 =%

A B
00 01 11 10 =1 A
Y(TP7)
A:2F EFA 0
0 0 0 _
B:1F =& 0
Y: AR FA7)
1 1Fe]®™ 0
2Fold 1

1F -> 2F : CW(DI1(H) DI12(L))
DI1 = >m(0,1,3,4,5,7)

=Y+ B
STOP : DI1(H) DI2(H)
(3) TP7 714 & DI2 =&]A =&

A B
00 01 11 10 H) 2
Y(TP7)

A:2F =FA 0

0 1 1 4 ]
B:1F =&A] 0
Y: AAFA7

1 1Fe]™ 0

2F°l¥ 1

1F -> 2F : CW(DI1(H) DI2(L))
DI2 = >m(0,1,2,3,4,6)

= Y, + A’
STOP : DI1(H) DI2(H)

8) Z-Axis DC Geared Motor(Z% DC 2 H)

+12V

+5V +5V
Cci17

[ ? ~T10~47uF
< R25 < R2 25V
<K < 10K =
J6 [ < R27
vee >
Push ;|LoaD Al [ % we 3] S 1R 97
3 UNLOAD I > z
Switch | 2| ; 4 | =AOTR
| | | Motor: 72?7
SMW250-03 ] Ligis Lo 11 1 B e SMW250-02
—T10nF —|—-1cm|= T —T22nF
T4 uid [

-% REL 27} AR YAlo] EAfslw =E AQXE ALgstol
AZolt}. Y-Zu} opxb7ix| 2 R E Eefo] 5(TA8050P)S AHE:
l AlolstnALsE, LOAD A9JX]2 20 gEjcglojHo] 9
2jo] DI(L) DI(H)7} 5401 CCwoz =EPL &dslo] 2lEAags oet Ax EARL,
El=2fojuo] Ql2jo] DIL(H) DIL)7} Elo] CWo g wE7} &

$Ae Sste Aol

)
=
\

ol
Sk
8
offt
Jd

ol
%

= Z
2 ZASH= WA O 2 /\]-_g_%l-

c
=
—
)
oY
s}
2:
i
4
[ru
re
19 I-EI




9) Gating Logic

U100 L15C 5 I &
1 11 ER|
) g 8 ) 1 |
} g HET0 =
TP5
r4HEA TARCID
w5y oS
ey A A
A 5y = Rt R32
u19A & Utaa SWE 10K SE0R
R30 TaHC 07 AHC107 2 DIP-4
L L ald 4 8y ) A . ! . H = |
N 12 L SR L8 \mw
= i U3 AL
4 =12 1 =| 6 “X e va
3 K T K g ] 8 I
I CIR | TR i X-MTR
L+ i
U104 TaHCOS
A STOP 1. 2 ISTOP
R33 a
10K 2 0 3
= =
5V
U1E
RST & 4 xoLl
5
e I W FAHC4
+—24mEsm meTSTOPL ey T
7 ST i
T sen rat 2B T 5
34 ar ReF |1
ND | R34 v
cao | Uz cn < 1K
1 F L-.u---aa 0.1uF TP6 u24Dy R36
1 Uz 1
Ehl 51 = i g A & PRE = 11
T * 12 12 i
. 5 1 i b a | 12
ko1 AHEOE

JK-FF1} NAND gates &-&35toq

(Y¥Z JK-FF): A]AEl x7]9F MSB Counter?] g2 2% Down Count 5t MSB(&& 712
E])9] BO7} LOWR El= A|7Ho] JK-FFE Clear A1 92K Oscillators A4S HA[A17]
9JaiA] UISC(NAND Gate)?} BAS &2 5HA] £st=S Alojsict.

N

(2% JK-FF): CLOCKo] A& High7} =|12 A Negative Edge TriggerZ} &A= A&7}
X] EEPROMO] A&tgl Zfob=2 mA= AMAst7] 98] READSH EEPROMO ZHMSB/LSB)S
4bit¥] 7}7F 7h2E o] LOADSH| 9]sl A&t

ittt sttt il

X|AE1 %7] 9 207§2] OUT_PULS] ®As} By & HIGH7} ©jo2 mgst mfob Oscillator

S AFEY & 9ty A CLOCK EA-5QF EEPROMO A7 33 7280 LOADS= A&
ot 2~ 9lt}. (Active Low)




9) A =

Address Counter & 7-Segments Decoder

58 0

H-Axis
Stepping Motor

[ X-Axis Driving

& N-PUL & Step Motor DRV, |;

X-Axis Driving




3. PCB ARTWORK ¥ i zhe]
1) Bycwc 13

d
17

E .
<EEPROM RD/WR Circuit> <X-Axis Motor Driving Circuit>

2) PCB

<t/ 424 (Routing)>




<Ay m2(Gerber File)>

<Soldermask_TOP> <Soldermask_BOTTOM>

<Silkscreen_TOP> <QOutline>




<Drill>




4. 7|28

1) 7178 47

<AL-n2oie! x5 TH>

g A
i s
_Lu|__m
Sz 40 100 4
* 4 -
#\WH\HW\ W,\ ! ! .
Nlc_w-bml/l..ulmkusl i I#M.!I o
ol 4 B
o m%u@r@& - m |||||||m_| l@+ \,
Py xs;.wn\uwM;L._. & _ ]
=) -
| ! Al
i sl----_ﬁ--i P
Al | 3 [Gredeld i
~E 2 H R
n_;M — | %E_ =,
R o II
2 o4 ® %
r‘ELriJ,




2) 7175 A2 )

3D mZ2EL gl ~A32
2L HE EL N

6 to 8 A=Y

3) 71PE &% D AR




03

gvﬂ‘l I IIIII

an"' | | I I | l |
(1) Clear overrides load, data and count inputs.
{2) When counting up the count down clock input 9 _ 7 u_l_]_l |_L____J_L_|_
{CPp) must be HIGH, when counting down the
count up clock input (CP) must be HIGH., ay ] | [ 1 [
an === —
Sequence L t I
Clear (reset outputs to zero); 6y ] | ] [
load (preset) to BCD seven; ? - 1
count up to eight, nine, 1
terminal count up, zero, T u
one and two;
! e,
count down to one, zero, o 5 3 i 9 s \ P ' 9 L..} 3 3 ,
lgrmmal count down, nine, ) S PR i COUNT up COUNT DOWN ————e 7283721
eight, and seven. CLEAR  PRESET

Fig.5 Typical clear, load and count sequence.

<74HC192 DataSheet>
74HC192(10% 7}¢¥))¢ DataSheetE X Count DOWN/UP A}-&3e# ™ HAA] HIGH

FEE A Bk sh=d 4 A S 2= B34 LOW FEE AAsd. uhet
A 28 A5 5 Adshs ULSA(T4AHCI0, NAND)S #57] #& tgoz &7 s &4

& s A5,

U1gA uir LB |
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