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RS o xFd & 3

A5 Ao F-(600) ZF-EH 9] dlo] g Alo] AZ(CONT2)ol wet, dlolE F-55-(500)+= & <] st (PX)ol g o
A" G AZDAT)E FAlsta, ZF gxd gAF A (DAT) o] HSsts Alx ALS Aegtozy tyxd g4
ANZ(DADE obd2 dolg Aoz WMEd g2, ol& 3T ulo]E]A(pD,)ol 1713k},

Al E F-55-(400)= A& Ao F-(600) ZFH ] Alo]E Ao AS(CONTD el wa} AlolE 2 St (Von)= 7ol
EA GGl 17Fste] o AJEA (GGl 2" 293 £24HQE © 241, i, dHelE A -

Dl 17k wloly Hdste] © 28 293 22HQ)E Fsko] i st (PX)ell A7k

3Fa(PX)ell 217he dlolE Ag oF 3}

ra
Lo
1o,
2

ol

1ok B ASHVeom) o] Aol g A0S FA A, F sk
oA vehdth, oy RAEES st A Avle] mek 71 MG gelse} ol mek APF(3)S Ft
shi= wle Ao WHBH, olH @ AP W EAW £HA G0 P AP oJste] we] Fig
WA Uehe, 0% Fal SACPNE 9 AEOADY A% delEs JEE B d

9 [ SnE 20, £3 F7] AE(lsyne) 2 dolE Aol % AEBDE)E F F71s
A Siel IR A AFOIFOLA, BE A EH (GG Al FAE AGE & A om S ¢
3 RE FRPO dold AGS A7kl & Zeld(frane)®] FYe EAT.

I
2

ﬁ =

H

H
l° q

o
~ rulru

&“rﬂ

g Zeqle] uw thg Z#de] AlAE A ZF St PX) el 17EEE wlolE zste] SAe] o] el A
=33 Wbi7E H == golE e (500) Q17FE = Wk A RVS) 9] AFEi7E Ao e v L) wbd"). o]
o, & Zd HelM= vk AZRVS)S] S0 wet g HolH e Fstol 2= dHoly Ak Sl vt
AR gk, A k), 3 skade] dvkE = dolH Ak SAE AR uE 4 i) d vt
A, 3 k).

ojgtoll M= = 3 WA &= 85 Fxste] & Wl dAjde mE Holy EF-(500) RO AlE Ak (80
0)ell thall A8 Advdghet.

£ 9% WSl @ AN B Ay A A o8] FERS BRelw, £ 4 = 3o £AE )

B PR fAg-opdaa ARt 9 Az Agt Agne] gAmd

T 35 Fxd, deolH FsH(500)+ A#HE Ad¥ o v AZE HA2H(shift register)(510), A
(latch)(530), tlx"-old= 1 W3R (digital-to—analog converter)(700) % =7 w9 (output buffer)(57
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0=

b

.
AZE A2 (510)= 78 571 AR AS(S)(Es AZE 25 4
Kol meh 974 AZ(DAT)E WA (530)9l ALairt.

)7} e

fol
to
)
=
o
Ay
Nl
2
fol
=
@)
=

#A(530)= G AZDADE 719sn, 2= NS (L0AD) O we} CAg-opdz 1 WaR(700)l 719 3}ar Q)
= 94 AZDADE WEdT

A g-obd 2 MER(700)= Az A *@ 35-(800) = HH Az Age ow W
TE obgdz dojg Aoz Wste] &3 B3 (570) = vjE i,

o

., HAd g4 A5 (DA

¢ W (570)E UAE-ob T WBR(00)ZVE 9] F2 AL vlolel AstozA dole el Feishv,
UF 159 F7] Bk FAR,

il

T 45 Fxehd, B wgo] a AAde mE Alx A AAHF(800)= AL (a series of resistors)(810)

u

9 Mool He3(821-836)F TAT.
AL (810)2 AL 71E ALOVID) T A2 71 AHVSS) Abolol Ad A ] 9 H59 AF(RII-R164)S
], AFRIRIG Abole) e Aol Az Aol Bek. ¥ 4ol ME sart TN = 2l Az
457 647191 Ao AAAske] Aate] F47) 6ol

b

q3H(R11-R164)2] 7|7} B5F 28 4= glor, o] A% A1 7]
2. a8y A3 (R11-R164)9] A28 A2 b2 & &
= A S AAs= Ao] viE4 s,

= A O A2 71F AH(VSS) Y
% 9om, o] A FA| X9 w}

JH 29
F_L, Eg

_4>4,
A
N
—

FtoH

ZF Z¥5(821-836) = A 3(R11-R164) Alolo] HAeo] AAE o] dom M2 Ayt Hgo A8 2934 &%
(Q11-Q14, -, Q161-Q164)2 = F3}. zF =3(821-836) el 29 2A(Q11-Q14, -, Q161-Q164)E A
2 OE Azt " o] dgetes Ax ASS Y, 2 FYdo] A2 AdEo] ik, old wef &9
5(821-836)2] &, S Alx AL AAHF(800)2 &2 (Gal-Gal6) Ta+= AIFE(810)°] AAsIE Al W9
FEo Ao,

o2 o tAY Aad G4 AS(DATDE 319 HE do]e e}l 49 v E HolH=Z Ef%‘ W, Az A 44
E(800)7F AAstE Alx At FFe A4 AZODADZE UEkd £ de A%y 59 $da, =8
(821-836)°] F&EE 49 HIE tlolg 7} vebd = &= 499 F9F A3, 72} F5(821-836)7F &8
Az Age Fas o9 HE delgr7t vebd & e 499 ¢ sdatnt. = yEhd AAd, 44
215 (DAT) ] BIES7} 6u]Eo]al, 9] B EV}L 4, 319 HlEﬂ 291 A9, Ax Ao AAF-(800)7F B sk Al
Z Age] T4 6470l EHH(821-836)2] &« 167HA], ZF ¥ F(821-836)7F &3t Ax AYel
AT 4 7HA7F dg.

o]

Fzetd, gAd-old 2 MEE(700) = 98 AEE(710), &3 A95(720) € A AAH(750) &

dd MeEtR(710)= AR Ay AAR(800)9] 2R (821-836)2 AAF ] gon, Az AL AAF(800)Y =
2 (Gal-Gal6)S Yo 2A Wwolselrt, e MelR(710)E w3 G4 A F(DAT)C] A¢ HIE dolH (D5, D4,
D3, D2)& %%%grﬂ, 49 HE dlo]E (D5, D4, D3, D2)oll 713t B9 919 (Gal-Gal6) T shE A =3}
o &3},

& 5% = 4ol E=AG 1E AdERe 3 oE YEdl sEkelal, & 62 = 40 =G o AR tgE o

& HEkd F2Eon

% 5% FxaE, ¥ w9 @ AAde] W g AYRTI)E 259 2903 E@X2E Alseries)(Sl-
[e)

5]
A}

~F F(S1-S16)9 JHTFE gH AR (71009 3 JH(Gal, Ga2, ..., Gale)¥} SAH
o glar, o5 EYHdd ME dAAdFo 48 AYR(710)9] & (SL)o] #

=

2913 ERAAEH E(S1-S16) 247t "HE'2E AAH" H4o A9 EW@AAE(S11-S14, -+, S161-S164)E
Festty. ofrjo A HE=Z dAFe ot A dEY dx T st A2 AZAF] s RS

2913 EWA2EH F(S1-S16)0 £3te 29H EWA2E(S11-S14, -+, S161-S164)9] a2+ EF TLad,

i)
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]EE;
=

2

W oA AT (DAD) ] 49 HIE dlojge] HE 9o} Zr}, 29H EdWx2EH A(S1-S16)9] £ U=
293 EWA ~F(S11-S14, -+, S161-S164)= N3 E= Py Edx2HY 4 don, 293 Edx g o
(8§1-S16)2 olE9 7l53dt 23S 25 L&),
7t =914

E@A 2~ d(S1-S16)A A B =93 EWAX2E(S1lo -+ 08161, S120---S162, S130 -
S163, S140--S164), & ZwWolA D(column) WaFoz Lol é%%} E WA 2E(S110 - 08161, S120 -
S162, S130--S163, Sl40--S16H)E= A& "HY'2 45 o] oA WER AdEo] gtk AL A
of @7t AZ AZAH gtk oueltt. o & EW, BE Al 2=¥ A(S1-S16)o14 A HA 29
A EWA 2E(S11, S21, -, S161)718 1 A DPXM M2 A=l di, F WA 293 EWXAE (S,
821, -, S161)7)E 1 Aol ©@xr Az AATF = Sojt). Hyz AAd" A9 EdxAE(S1100

S161, S120--S162, S130:-S163, S140---S164)°] Ao Tx}el= F4 A S (DAT)S] 7 ¢ HE to]El(D5,
D4, D3, D2)7} 9}&H ).

wel] 29 H EdA 2 F(S1-S16)S
TE 293 EWA2E(S11-5164) 7} 5 A

bass éé =

} A3 (DAT)S] ¢ H]E dlo|E](D5, D4, D3, D2)el wa} 7 yig
g 29 o, g 4= (Gal, Ga2, ...,Gal6)S = (SL)st},

2 o>

=6 Fxepd, & ddel gE AAldel mE ¥ AegR(710)= A9 deolE WER(71) % AR

291 wlolg WER(711)= G A1 Z(DAT) 9] 49 HIE tlo]§ (D5, D4, D3, D2)& & w'&or,
ol H @%7](711& 7T1L)E Eg3oh. A9 W E dlolE (D5, D4, D3, D2)& 2 o]4e] HE 4
3 dolHZ o] A9 deoly MR (710 dFH = (WA BE ¥ & A% T

42 s = ez mAEgloy old AHA= e, 74 £ doly W&y (7110, 71L) = o] Z A
e shubel £ dolE v ey, 74 £ doly WMEY(711U, 711L)= wd HolEel 7] xsto
ZH(P11-P14, P21-P24) FollA stbE AEsto] s Wr iy,

39l HIE dlolE (D5, D4, D3, D2)& dlE &Y, HES7F 29 B9 3 dolHE UrAY, 7 e &%
tolg& s 4 dvt. Zze 23 dolg Wy (711U, 711L)Y = (P11-P14, P21-P24) $&5E £ 1
olEI7}F YEMU = A 9-9 9 FUsL. dE B, £ dojge] BE Frt 28] EQ A9, ZHte] BE
dlolg 7 Yehll= 499 7 artxlelmg 7 B8 dloly WY (7110, 711L)9] &2 H(P11-P14, P21-P24)
FRERE 40)3, B doly W& (711U, 711L)9] F&7} BN(=4$] HIE dlojg 9] HE F)wn(l/2)0] 22, A9
tlolE] WEF(711)9] E¥HH(P11-P14, P21-P24)°] F % 4vBNwA(1/2)= 2BN7} €vk. A9 HIE dHo]E (D5,
D4, D3, D2)E F /Mo £& vlolH R v Afol= £ dolEle HES7E (BN/2)o]aL & o] 7} YERY

E A9 g 2Volme 7k Be goly Way) (7110, 711L)°] U e(P11-P14, P21-P24) FaE 2 ol
9] dlolE WMAR(711) (PP, P21-P2) ] F4t B A

2 AR (713) = A9 doly WA ( 711)9} AAz=o glomw Az Ag AAF(800)ZHE Ho 42 (Gal-
Gal6)S W 1 ¥ S MEsle] = (SL)F).
ZHAB(713)E B4 293 AA(713U0, 713L)S EdelH | A9A AR (7130, 713L)Y FaE l‘éc%‘ o]

olf WBY(711U, 711L) 9] &t sdsttt. Zhzhe] A9 A (7130, 718L)E she] £ ¢
(7110, 711L)¢} A =]o] Qlr}.

?
kD
(E
rlet
~

293 AAT(713U0, 713L) & SHH7130)E 9 (Gal-Gal6)el Ao i o2 sH(713L)E &2 (SL)o
AAF o gom 293 AAE(713U0, 7T13L) 7% A2 Adso ).

22913 2AA(7130/713L) L BgEol <913 AF(SWULI-SWU14, -+, SWU41-SWU44/SWL11-SWL14, -, SWLAI-
SWL4) & 233, 2 29 A 2AFH(71830/713L) W9 2913 AAF(SWUL1-SWU44, SWL11-SWL4d)e] a& o
(Gal-Gal6)e] & Tdsttt. 2z =93 AAF(SWUL1-SWU44/SWL11-SWL44) = &3 dloj¥ ¥ 3k7](7110/711L)
o] 9 F &hutol] Aol B dolE] WE|(711U/711L) 9] Zol| wte} s 7F AlolATk. zZF 293 A
(713U, 713L) WollA B4o] ~9% AA(SWU11-SWU44, SWL11-SWL44)7} SU3 2& ol ¥W37] (7110,
711L) £8d dAd=o gonz 23 golg W37 (7110, 711L)Y 8w F shtolA] e 2EHE A
& BLol A% AA(SWU11-SWU44, SWL11-SWL44)7F © &xo] s 92 (Gal-Gal6)S Wr T},

93 AA(713U0, 713L) W9 zF 291 AAF(SWUL1-SWU44, SWL11-SWL44)9] &9 vz} & shubs A A3
A AAE(7130, 713L)9] 2913 AAF(SWL11-SWL44/SWU11-SWU44) %= &tel 45 9a, 1=8 vzt

2
2
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Z g2 shue 98 (Gal-Gals) & 3ty £ (S AdH o dvd. 293 Axpato] A o]l A F
7Fe] 29 H ATt dE 293 AAELS A8 T &Y gl $Fo 29A AT 29 Axke 97
Ho.
T3, B3 oy WMEr|(7110)e] Y3 EHo AdE 29A A (71302 29 A AH(SWU11-SWU44) £
AA" 293 A2AF(7130)Y 29 H AA(SILIL-SWL4) 5L B& o]y WE7|(711L)Y A& t& 44 4
A}

ole} Zo] AAsH, ~9A A (71302 & Holg ®w3Y(7110)9 ¥ we} 559 §1=(Gal-Galb)
= %2 S A"en, A29H A2AA(713L)S AdE 2 Ao 9 (Gal-Gals) F FLE |
(711L)9] &9 we} Adesle] &5,

oje} fol o=, o AT (DAT)] A9 HIE ulo]E (D5, D4, D3, D2)ol| whe} H5=9] §1=(Gal-Gal6) 5 3F

of MelE % 49 g HYR(T10)E e A S Fatel AL F vk,
O % 4% FEeE, DA E-ohd 2 WER(700)2] AR Ao} R(750) Alo] Aol wet Az A AR
(800)9] 7t FEW(821-836)71 Felohe ole] A% AR B NS AJs T Ao A O0F A4t
W oolo] g An(om ¥ A e BHODE 22 AUR(720)0] EHB. AT A0 (7500

Al=7] (counter) S E3E 4= At}

olwf, &% Alo] ANZ(00)= 4 /e AFHE Fatol 9=, Ul AdFdel Hzdol A 293 &22Q11-

Ql4,-+, QI61-QI6H)E © 2417 = dt A4S AFFozA Az Ade £ A Aok, & A

X*ﬂ(OT)” ds ¥ yA" dseA gF A2 AT a9 HIE HolE (D1, DO)sF & HE S5 7HY,

=8 AR ZR0D)= ARkl whet grel %EWD% ZF 2P 4-(821-836) WA 1 ARbell = 2903 &7
z %

(Q11-Q14,---, Q161-Q164)2] o A, = Ax At Fu AAE YEHATE.

8 AgR(720)0E 48 AgR(710) ¥ AIZF AAFE(730)9 AAH 9o, &7 AofE(730)¢ &8 29
A 2RQDE EFFE
=9 Ao X (730)E= A7+ Ao ¥-(750)9 == A7 AB(OT)9 G4 AZ(DAT)S &9 ®H]E dlo]g (D1, DO)el
71Z38te] AE AE(SEL)E &93tt. =9 AoH(760)9 d2E 28 Az AR(0D) 7|x38te] 39 HE
g o]E (D1, DO)E H2E WMEA7|E HA2~Z ¥Wz7](pulse width modifier)& 5 4 Ut}

—

B 299 SAQDE $2 ANRE0N A ASEA G @ & L 9 9ol G AAR(710)
o ZE(SL) @, & Az A AAR(800)9) ZN(821-836) F AolH AZ ThE ATe] FEE B
Az A F s ol Az Aghe s, Aud sht oldel Ax A% A%se] Fe g,
2914 2AQDE FHol 2 TAE-old R MIH(70008] Fo] A,

a2 = 7S Fastel = 4o =AIG S Aol diste] AFAletA AHF.

e
8 lo

rﬁi'

i
-
rlo
ol
—~
)
ol
>
ot
i
L)
2
9
Hr
o
o
2
it
T
o,
e
oty
Hu
1
o,
IS

stel, 2 0wl @ AAde] hE F Aol Y (730E AF] BAE wzs)2A AL A DA
| 4R34 %

Hl 7] (732) = AIZF Ao]F-(750)2] &8 AIF AR(0T)F 92 215 (DAT) 2] &F¢] HIE dlo]E (D1, DO)E W3}

o &9 N5 E AT, dE Bof var|(732)= 9 A AR(0D)9} 3k B E dlolE (D1, D0)7} L3}
WO aAdS EY3lu M2 tE2d AASS 9T = o
olgfst HluL7](732)= sHY HIE dlolE (D1, D0)e] HIE F (=7 AIZF AR HE F)d weg gFsiA +d

o, = 73 o] &9 vE do]E (D1, DO)7F 2H|EQ] A%, 37§12 NAND Al E(G1, G2, G3)¢} 3 7

= A1 2 A2 NAND AlE(GL, G2)& G4 AZ(DAT)Y 3+ v E dlolEl(D1, D)) 7t =gt &3 A3k A
B(OT)¢ wkd d o€ (0TB1, 0TB2)2] Z+ =)= NAND ¢14F&bar, A3 NAND Alo]E(G3)E A1 2 A2 NAND Alo]
E(GL, G2)9 =93 NAND d4ksit}. Wb Aol E(G4)E A3 NAND A0 E(G3)Y] &3S whdsle] A1 A3 (
Doz 93y,
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A % ARRT30E AL D A2 9 ERA2E 7, )9 2715 EAX 2 Q6), RAL AT =
B(Q9) 2 A Ao E(G)E TFBT

[>

AR AL U EAALHW, @ AL AGaDE, G DR A2 2w2) Kol 48 ddof 2
om, e Ol E(G)E A2 AH(n2)3} FAwn3) Abolel s o] gom, A2 AR (n2)e] A v
48 NEGHRA 48 A5 AR DTS T

Al 98 EAA=HQN Y Alo] dAE AEL A (Vsam)E I7F #rom | A2 o8 EWAA2=H(Q]) 2] Alo] &
A= *dﬁ A B (SEL)E 17F W=t

2718 ERAA2HQ6) = 2713t A3 (rst)E A7F = Alo] @2p, HAH] = d= @A 2 A2 3 (n
2)3 AAdHol = = dAE £39H.

N

At dd EAAEHQD= &
A g A2 A m2)3 dAE] e =

R

A2 98 ERA2H Q) - g ERALEH (09 EHFe AR wtdjeln], AEY 5 (Vsam) 2 7]
3t NS (Vrst)o #3S A1 98 EMA2EHQ7) 2 2713 ERA2E(Q6)S] =AFH o wpa} 2RAC,

a8y = 8 FEsto], &4 R = 7o) ZAIRE pAE-obgza WE(700) B oAlxE sk A4 (800)9 &
Al =

4 AS(DAD)E 6HIEQ tAE 2o, 4HEC] 9] HE do]F, 2

2] (530) ZHE 34 A5 (DAT)E wo = g A AF(DAT)SY A4 HE do)g (D5, D4,
D3, D2)ell 7]z3ke] 16702 4H(Gal, Ga2, ...,Gal6) F IS AEste] & (SL)et. 48 AEH(710)9]

g
jines
)

Sy
)
o
3
=
e

Ir

2

b Arssliiel H(SL)ell Zeke vl o] Az AR AE A F-(750) 2F-E 2] = Ale] A= (00)el w

1%
o Az FH9H olo] U@ £ A% ARODF 29 AR (730)0] AZAE. T Aol(730)9] W
3

71(732) = A5 (DAT) ] &9 M E dlolE (D1, D0)¢} =9 A|ZF AR (0T)E vl e},

A5 Eo], &8 AIZF AR(0D)7F 00019, AlZE At AAFF(800)9] 7t = F-(821-836) A 7ME =2 Alx A
d(Fo=z "Al Ax Aol af‘)(Vl)O] Z8 =1, 0l0|H D}—S.— o Ax AG(Lo R "A2 Ax Aol
2t &) (V2), 10019 1 o & A A (Fo= "A3 Alx Agolzt ) (V3), 2 11o]9| AlY 22 A
x4 %‘(O*Oi "Al4 Az AFrelgt (Vo] EY T sk, el & 8o A AAXH, =& Alx A
GolA w2 Alx AR A% A2 Y9t sk, 4 AsL(DAT)A st¢] HIE dlolE = 0le]2kaL &
A A, 4" dEF(710)7F Al AR DG VDE E937] AlFetH 28 Ao §-(730) 9] 27]3F EWA ~FE
Q)= 2713t A& (Vrst)ell wef ' 5o A2 d¥(n2)& AdYe= Hxhﬂ- e 8| oxdg. 8| v
A ACIE(GE) Y] &9 Adsto] dsto] HaL, ol wef At g ERAEH QO+ © 2 A, A2 9

EAXA2E Q)= © & AErF A, AE Al
Holm2 AH(n2)e AAY¢s §x3ct. a8m
2914 24QD7 | e¥o] PAY-opgza W

o] of

WwMﬂZ Aol A1 48 EWAAAHQNE=H o2
2 &9 Ao (730)9 AME AS(SEL)7F A Le] Ha =
ARt Al Ax AGVDE 4 8t

i o JE{

W‘
>
o
o

B(0T)7F 000]aL o] 44 AlZ(DAT)Y 319l HIE de]& (D1, DO) thE2 22 H| 7] (732)

o] JeElell A MEY A& (Vsam) 7} sto] #lAZ Holsld, A1 48 EMX=EHWQ7)7F & 5o A1l 3 (n1)9]
94 (n2) o2 deditt. webd A2 dHM2)S AALGS oz fAstn Ay As gAR
(734)= AE NS (SEL)E ndgo=z AL 43},

i

Fo2, 98 Ag9E(710)7F A2 AFx AR(V2)& 8317 A1&sta &9 A1 AR(0D)7F 0le] =4, &9
A1 AR(0T)F 39 HIE ®lolE (D1, DO)7F TL3E 2 Hu7](732)9] &o] axdgte] A, 1) ﬂll
2 EURZEQ7)7F o2 © 93X Agjolm g A¥l AF(SEL)v+ LAY

>

BeE® AE(Vsam)7F sfo] R Holshd, Al J9 EWMAAEQ7)7F & 5o W] (732)9]
o A2 A (m2)ell A7k, wHA AllE(G) = A2 A (n2)¢] <)
weh At dd ERAAEH Q)= © 25 A2 4 ERAAE Q)=

) NP
fo T
I

e

=

K
R
e

2L e
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H(Q)E A2 2H(n2)o= 1A%4¢ 71% HAHADD)S Agste] A2 A (n2)e] AL g2 8},
oy, Ae AL (SEL)E ARG vz 8 293 AAQD7F ¥ LZEHo gxE-obdz o Mgy
(700)9] &3S 23,

3w " oxZHE A2 948 EWXAEH(QR)E 2713 AS(Vrst) 7 thA] wxd el Ho] A2 A& (n2)o] Aol
2 u7zkx] ' o2 AHE IR FXFEE gxE-old 2z WEH(700)9] ¥ L9 aurbx] kg,
28 WA G0 E TR FHE Ax AL, S A2 Ax AL(2)E dHolg AgozA s dolE Ao
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