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1. VLSI��7�<

1. >NUB'��$5K?DGS'��$7��=��/9+"�#�P4�P5
2. CMOS@VOXG�$=�.*07!���=* nMOSWpMOSLRVDEG7CXL(�7(�5E
@JIVB��7&�6	3-��/9+"�#�P6�P7

3. �$'��7��=��/9+"�#�P12
4. K?DGS'��$7527��
�50<:7��=��/9+"�#�P17
5. VLSI7����4,;PSAEGQ��*EGVHXMFS��*CXL>T@��*FPGA70<1<
7��=%89+"�#�P18�P19

6. '��$
�7 )=%89+"�#�P20�P24
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1. ukwAP4�P5ß�·ÍÙ¾�RU_§��h���¶�LÛ�"¦�¤�U�!xF�¦e&�¥!x©Il¦
�	S7�K­´�e&�©«¢�°)Ve&�!xIlÛ�	S7¨%��3���0§srÎºÏº�5
p�srm������

�Ê¸ÂÅ×�tU_§��?���¶2���©g¦�¤�U�!xF�¥!x©Il�K­³�e&�¥!x
©�	~0Ý���=�1Þ�K­´�e&�©«²¢�°)Ve&ª!xIl¨�`<�3��§��sr
m�ªJy_d�¥�ÔÂÕÜ×��° ��srm���° �

2. ukwAP6�P7ßa[
3. ukwAP12ß+#��a���Û�~�Ý(��O��P�"�OÞ�o�ÀÃË�OÝ�WÞ���7��Ý�

 @�OÞ�$Il�Û6X��©Bq�;

4. ukwAP17ß�ÁÃÉÓsr�ßo �Y�ÁÃÉÓ�G� �Ilsr�ßIl©F��¦�ÑÙÈ½©Il'k
�tUsr�ßIlÑÙÈ½©tU�	ÛtUF�©'k��!xsr�ß�tUF�©!xe&sr

�Ø¹·ºËsr�ß�!xe&©2TÛ�jÛe&�©�i2T©'k

5. ukwAP18�P19 ß
�Ð×¼ÃÅÓ�ß9�¨±´tUsrÛ!xsrÛØ¹·ºËsr�!x�cÛ�	~0ÛMv��¶C���l�
�]ÀÃËª����W�E¨±´o �
©%/�O��l�·ÍÙ¾!xªÐ×¼ÃÅÓ

�ÃÅÚÆÜÌÄ×�ßtUsrÛ!xsrÛØ¹·ºËsr¶
¤m���@��@^b©Ø¹·ºËN®tU
Ä×��]ÀÃË¶%/�O�l

�¿ÜË·Ø¹�ßËÖÚÂÃÅ¶·Ø¹T¨�j�¡º»ÜÏ¶�¯o��!xF�¶K' ´�i-¶º»ÜÏ

¨|��ËÖÚÂÃÅ28-©o�¶\§´o ¥�}� ´�¦¥o�ÀÃË�O��c0Û7lªÃÅÚ
ÆÜÌÄ×¨J¬¤�´

�FPGA�ßÒÙ¾ÖÓ�ltUÄ×¦ÒÙ¾ÖÓ�l�i-¶$@>z�¡o�N®�*�ÇÈÒ��c0Û7
lªÃÅÚÆÜÌÄ×Û¿ÜË·Ø¹±³�´��o�ÀÃË���²§�¡¯�,�$ bVW��

6. ukwAP20�P24ß4f��.:n©RU_�ZQ�{£�¢¢�´�o�:n�]ÀÃË©���!x©
%qH�¨±´srÀÃË¦o��DÀÃË©��

1. VLSIsr©Lµ
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2. MOS��{za���yz}

1. 	��e!�aY_ex�w�Ln�	��Lp�	��e+�nBgjM�?:@�P3�P4
2. pn�
~qt��dSP_L�
Id��XmlN4��Od^P_>�YL4��U��Xml-
.n>�[jMh]LC���qozaJ���qoz`eH)e *a\e-.n>�[jM?:

@�P5�P6
3. MOS%EaWmkn��Zl!�n>�[jM�?:@�P8
4. nMOS���yz}e�#H�e�aL�#H�d�Zl35�eH��VGB , VSB , VDB�e7
n1[M

h]L|�z���q�GU�DZl"�n1YL�D,�`fv��H$0�ep��#`bejQ
c��UAWlT>�[jMpMOS���yz}d^P_i�&d6RjM�?:@�P9�10

5. CMOSq���}e�qor�n�1[jM�?:@�P14
6. MOS<EdSVl�|u��p�2n>�[jMh]LF�;e���2n>�[j�23K�Mh]L

nMOSpMOS���yz}e�#�nrs��Lv��H$L89F�;L|�z���q�H$e<Ee
J/a<E�(n1[M�?:@�P17�P18LP21�P23='
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1. �x�IP3�P4ç�ÃÝÂá�4��oäÀ·o : Siå �4�ª��0��ª4�ªSi!0§�Mq%�¥ÃÝÂ
áqL´
²�q%�«=��3Yk<ª_ºÏÞ½ã¦!0ªOw�´F±�¤¥qL�´j� ²
äzd�0å�Y<��K ²§�TDC��� ²

�n(�6��5��oäÓo : As�Ýá : P��å´SiqL©X��¡�1��zd�0§¨² �ÌÍã�n`ä�
0´�r

�p(�6��3��oäÖ¸o : B�¼Ý¸Ù : Ga��å´SiqL©X��¡��01�������0´$��
³²�S1�äÖãÞå�¦�²�µ¾ÆÕÈ�n`

2. �x�IP5�P6ç�m�7�G%�©��²zd�0ª]<��©¯±�n�*ªzd�0�p�*©�
±�¬äEH�Vå�zd�0®ÖãÞ®¨��*�?A�³²

��J&Ñ·µÅ�ç.��Zª�
9´B£W ¯�©m�7�;�²ª¦�V�V³¨��

��J&Ñ·µÅ�ç�e©¯±zd�0�n�*�°p�*©V���ÖãÞ´)­t�²ª¦m�7�W
\��V�V³²

3. �x�IP8ç�ÃÝÂá+QäÑÞ¾å� qLÃÝÂáä�]<�n`å��sv��ÃÝÂá��y (SiO2)�
�ÁãË(G)�R� ÚÈÞ�×ÝÃÝÂáä/qLÃÝÂáå��ÇãÅ(S)âÌß·á(D)�R��]<�n`ä+Q§
#4ª�n`å

4. �x�IP9�10ç �nMOS� VB = 0, VGB , VSB , VDB ≧ 0, 6�P	ç VGB > VTn �ÁãËg�ªp(+Q©~��
³¢�0©¯¤¥n(ÉÛÏÞ�?A�³² �pMOS� VB = VDD, VGB , VSB , VDB ≦ 0, 6�P	ç VGB < VTp �Áã
Ëg�ªn(+Q©~��³¢ÖãÞ©¯¤¥p(ÉÛÏÞ�?A�³²

5. �x�IP14çhf
6. �x�IP17�P18�P21�P23	:	�ÝÇ¿ÜÔ¶�ØÅ¾cAä'�ÒÈãá´¼ÜÅ�Q�©?Aå�ßÄÅ

Ë-:äp.u´>¥²§[�ª[|<���²NI´¸¹ãÐ��©-²å���äØÅ¾´��¢p.
u^5å�a�äp.u�^5�¢�*ªßÄÅË´�"å�ºÊÉá¿äßÄÅË��"�³¢�*ª,l`
´�2#@©¯±�"å�°¨²'�ÒÈãá?A8k

���y?A8k�_�bäÁãË��yå��2{iäCVDå
�nMOSpMOSËÜáÄÅÈª?A� n¸¹Þä·»áU�åàsv��yä_��åàÁãË�RäCVDåàÇã
ÅâÌß·á�Rä·»áU�æµÎãÝá¿å

2. MOSÕàÆÅ§ËÜáÄÅÈ

}S
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3. MOS���{|~j��
1. �3)(j	kQJ\Lf"Wi`rargjnUi��^qXRmbQ�3�Ij	kQ�i��^q

XR�D=E+P5
2. nMOS���{|~jz��7�j��y?NjBFM�jM>�#k !(#) = –'()(*+,–*-.– *(#)),	

V(0)	=	VSB ,	V(L)	=	VDBe�Vor�L	�z��J�Q VDB =	VSBjfZk!(#) = –'()(*+,–*-.– */,)eSqR
*+,– *-. > */,j-jQ(x)j;�fnMOS���{|~j1'sC,_nR�D=E+P11�P12

3. nMOS���{|~iWTdVGB – VTn > VSBjfZQ��u��}�|KjM0IDSkQ IDS dx	= μnWCOX (VGB –
VTn – V(x)) dV(x)e�VorQ�Gs�9
^q[finpIDSY.mqR ∫(VGB – VTn – V(x)) dV(x)s@:]Q
!Gdxj9
;�s8_RmbQ VDBf VSBjKikgjnUhL�YSqXR�D=E+P13�P14

4. VGB – VTn≧ VDBfVGB – VTn< VDBe�A�GdV(x)j9
;�s8]Q[roj9
;�Y6hq25sH
lnRmbQ[roj;�j�9
s@:]Q<%O�fP�O�jM0$s �_nR �D=E+P14�
P15

5. nMOS���{|~jP�O�jM0$Y IDS	=	1/2�βn(VGS – VTn )2e�VorqfZQ�&�*βnknMOS�
��{|~j�utv��/igjnUi��^qXR�D=E+P16

6. nMOS���{|~fpMOS���{|~icTdQx��w�O�Q<%O�QP�O�j��;�sVGS	, VDS,
VTn, VTps4Td8_R�D=E+P20

7. CMOSu���~j
�f��sVin, Voutf]bfZQ nMOSfpMOS`rarjVGS	, VDSs8_RmbQ VinY0
XoVDDme��]bfZQ nMOSfpMOSY`rargj��O�iSqX5cj6hq1's8_RmbQ
nMOSfpMOSY�iP�O�SqfZj
�M�Vin = VINVs8_R�D=E+P21�P24
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1. /,0�P5q�%��P@7FLN!�G�WN�!�A�%�6P9 O:(SN!�G9 O28D
N�!�A

2. /,0�P11�P12q Q(x)	<0LMU@.19�E\nc'�Ofj[-:N&%G@ahejE��FWV
OK�5$�NMVA

3. /,0�P13�P14q ∫(VGB – VTn – V(x)) dV(x)	=	(VGB – VTn )V(x) – 1/2mV(x)2+C@�3(	*�oxpq[0,	L]@
VDB≧ VSB	onMOSKPdkXlO9�P_n^O9�SU>Dp

4. /,0�P14�P15qBVGB – VTn≧ VDBC V(0)	=	VSB ,	V(L)	=	VDBMOKdV(x)O(	*�P[VSB ,	VDB	]	LMVA
BVGB – VTn< VDBC dkXl�4O.19���E 0	NMU@fj[-:9� V(x)P VDB	QK�ETHVGB –
VTnK<�JLMVIR@ dV(x)O(	*�P[VSB ,	VGB – VTn ]LMVA9"�O��PP14�P15�#A

5. /,0�P16q βn	=μnCOXW/L@�WN!�G7FLN�!�A
6. /,0�P20q

BnMOSCZbcYg;� (VGS – VTn≦ 0)@+�;� (0	<	VDS	≦ VGS – VTn)@=
;� (0	< VGS – VTn< VDS)
BpMOSCZbcYg;� (VGS – VTn≧0)@+�;� (VGS – VTp≦ VDS < 0)@=
;� (VDS < VGS – VTp< 0)

7. /,0�P21�P24	q BnMOSCVGS =	Vin , VDS =	Vout BpMOSCVGS =	Vin – VDD , VDS =	Vout – VDD
B0?Vin?VTnC nMOSqZbcYg;�@ pMOSq+�;�
BVTn <	Vin < VINVC nMOSq=
;�@ pMOSq+�;�
BVin = VINVC nMOSq=
;�@ pMOSq=
;�@ IDS	=	1/2mβn(Vin – VTn )2 =	1/2mβp(Vin – VDD – VTp )2
onMOSLpMOSO=
9"E)GDp

%&' = %)*+ =
+,,-+./- ⁄12 1/3+.2

4- ⁄12 1/

BVINV <	Vin < VDD + VTpC nMOSq+�;�@ pMOSq=
;�@
BVDD + VTp?Vin?VDDC nMOSq+�;�@ pMOSqZbcYg;�

3. MOScil]^`O
�
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4. CMOS~����q�~����4"
1. MOS����K���R:�x�|COXU���L|LU����|Wnchn^qMOS����KCGB|/tvVshUP�~}

�+qpn&��K���R:�x�|Cdep0U��~�L|PU��~��|Wnchn^qMOS��~��KCDB|/tvV�F
AI)P4�P7

2. CMOS~����q��Voutp&?dynMOS����KnpMOS����K|fzgzCGn , CGpncUCMOS~����q
nMOS��~��KnpMOS��~��K|fzgzCDBn , CDBpnchn^UCMOS~����q��GB�KCL|/tvV�F
AI)P8�P9

3. RC;��JpvynMOS������q�������rU��GB�KCL]Vout=VDDp�Qbzh5#\wnMOS���
���q;�%$RnpvilVout= 0[V]p'QdyOqUQ1Iout(t)nVout(t)pNdy*9�–Iout(t) = CL� dVout(t)/dtn
Vout(t)= Iout(t) RnqE\wE-m^yVazw2jq*9�\wVout(t)pNdy!	*9�|��cU Vout(t)|+MtpN
dy�mDeVshU RC;��JpvypMOS������q��}����qE-pjXlu�.p7eV�FAI)
P11�P12

4. nMOS614"p�k_nMOS������q�������rU��GB�KCL]Vout=VDDp�Qbzh5#\wU VGS =	
Vin =	VDD ,	VDS =	Voutnchn^qnMOS������pvilVout= 0[V]p'QdyOq*9�–Iout(t) = CL� dVout(t)/dtn
nMOSq���S�qQ1�qE\wE-m^yVVout]VDDà 0[V] p�
dyn^UnMOSq��S�roqvYp�
{y\UVoutq=�n�p<ZvVshUVout=VDDq+\wnMOSq��S�]
x,{y+Mts|/tvV�FAI)P13
�P14

5. nMOS������q��%$RONnrU VGS =	VDD ,	VDS =	0[V]qn^q@ S�p[`y;�%$mWxUT�%$RSATnrU
VGS =	VDS =	VDDqn^qT�S�p[`y;�%$mWyV RONnnRSATn|fzgz/tvV�.pUpMOS������q
��%$RONpnT�%$RSATp|fzgz/tvV�FAI)P16

6. CMOS~����q2H�����rU��GB�KCL|Vout = 0[V]àVDDp�Qdyn^pQ3]�>dy�����
Einn;c_U EinrCLpCZwzy����� EC	n pMOS]2Hdy����� Ep	q�mWy�Ein	= EC	+ Ep�VshU EC	rU
CL]Vout=VDDà 0[V]p'QdyOpnMOS]2Hdy����� Enn;cX�EC = En�VQ3]�>dy����� Ein|
nCLpCZwzy����� EC|/tvVshU 18�xq�~�����(��0(�| f nchn^q2HQ�P��8�
xp2Hbzy��������|/tvV�FAI)P20�P21
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1. ���
P4�P78 CGB = COX6W6L,	CDB = Cdep06W6P	+ Cdep06 D6(2W+2P)
2. ���
P8�P98 CL = CDBn+	CDBp+	CGn+	CGp
3. ���
P11�P128 �nMOS34/+5��� !"#$ % = −()*+ , -!"#$ % /-%à !"#$ % = !//exp −

$

3456

�pMOS34)13��� !// − !"#$ % = (7*+ , -!"#$ % /-%à !"#$ % = !// 1 − exp −
$

3956

4. ���
P13�P148 Vout�VDD� VDD	– VTn$�%���	 �'� Vout< VDD	– VTn %���	 �(���
��%� :"#$ % =

;4

<
!// − !=)

< �'t#�&��
� �(�

:"#$ % = −*+ , -!"#$ % /-%à !"#$ = !// −
;4

<56
!// − !=)

<%

àVout = VDD	– VTn!"(�� ts% %> =
<56?@4

;4 ?AAB?@4
C

5. ���
P168 (DE) = F

;4 ?AAB?@4
, (GH=) = <?AA

;4 ?AAB?@4
C
= (DE)

<

FB?@4/?AA

(DE7 =
F

;9 ?AAI?@9
, (GH=7 = <?AA

;9 ?AAI?@9
C = (DE7

<

FI?@9/?AA

6. ���
P20�P218
JK) = L

M

N

!// −:/G7 -% , −:/G7 = *+

-!"#$ %

-%

à JK) = *+!// L

M

N-!"#$ %

-%
-% = *+!// L

M

?AA

-!"#$ % = *+!//
<

J5 = L

M

N

!"#$ −:/G7 -% = *+ L

M

N

!"#$(%)
-!"#$ %

-%
-% = *+ L

M

?AA

!"#$(%)-!"#$ % =
*+!//

<

2

S = JK) , T = *+!//
<
T

4. CMOS*527.$-*105,��
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5.^`cYb\+!�/

1. �(1)N7nMOSdgj]^`LRGI�3CLWVDDà 0[V]L�5AU�/W#@7�(2)N7nMOSdgj]^`L
RGI�3CLW0[V]  à VDDL�5AU�/W#A8DVEVM�/LH:I7nMOSMeiZj$�K_l^$
�NA�7B�M:BV<&;R8OF7nMOSM��6�K VoutM'�KM4�W#C8 p,).�P3�P4

2. ��M+!4�W� AU^`cYb\+!�/W#C8 p,).�P8�P11
a. ! = #$ % #& + #( % #)
b. ! = #$ + #& + #( % #)
c. ! = #$ + #& % #( % #)

3. �(3)No��NAND^`cYb\+!�/W#A8??J
�yLN4NC0M
�-*�3=�(@7^`cYb\
+!�/M	2�"�3mnMOSkpMOSdgj]^`MeiZj�3Q_l^�3nN7�(3)L#A0TJ9UK
AU8OF7nMOSkpMOSdgj]^`M%���WDVEVRnKRpKAU8?MK>7
��m#$, #&, #(, #)n<S
M
�L�AUfhXbf1� tpHKfha[j1� tpLWDVEV�PR8p,).�P15�P23
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1. ���
P3�P4CnMOS',���#�"�#<>2?�	��"�#7@6�	

(1)<>2?�	:B��7@6�	CA�� !"" ≥ !$%& ≥ !"" − !()A����B� !"" − !() > !$%& ≥ 0[V] A����B

(2)<>2?�	:A��<>2?�	CB�� 0 V ≤ !$%& ≤ !"" − !() A����B� !01 = !"1 = !"" − !$%&à !34 – !67 <!94)+'�nMOS,
*����'!.� !$%&�!"" − !()-'��#��%&��'� !01 − !() = 0().�nMOS
,49;3=��*)/+'� !$%&,$0����%)" 

2. ���
P8�P11C
a. : = ;< = ;> + ;@ = ;A
b. : = ;< + ;> + ;@ = ;A
c. : = ;< + ;> = ;@ = ;A

5.68:195����
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3. �

�P15�P23

5.����������

���	 ���	 ��

x1	:	1à0 0à1 tpH = Rp(5C0+	4NC0)
x1	:	0à1 1à0 tpL = Rn	(20C0+	16NC0)
x2	:	1à0 0à1 tpH = Rp(7C0+	4NC0)	+	2RnC0
x2	:	0à1 1à0 tpL = Rn	(26C0+	16NC0)
x3	:	1à0 0à1 tpH = Rp(9C0+	4NC0)	+	6RnC0
x3	:	0à1 1à0 tpL = Rn	(30C0+	16NC0)
x4	:	1à0 0à1 tpH = Rp(11C0+	4NC0)	+	12RnC0
x4	:	0à1 1à0 tpL = Rn	(32C0+	16NC0)
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6.OKTXQL) �-

1. �(1)DOKTXQL) �-C>3?1! = 0DW[PY]N�/D��A! = 1D'��/D��^%& + %( +
%) = 1A %& + %( + %) = 0D��C>3?_J(�918DOKTXQL) �-6��:H) �J#;2`*
&+�P4�P5

2. OKTXQL) �-D! = 1D'��/�C1nMOS) V\QL	DM]R�
61à0.$6,8HA��
C��9B3 !J� (1)D�-J�=?(�;F2E<1OKTXQL) �-D

J�DOKTXQL) 
�-DnMOSM]R�
C"��%
�B3 !J(�;F2`*&+�P7

3. ) 0�* = %& + %( + %) + %,J-& = %& + %(, -( = %) + %,, * = -& + -(C��918IGJ3>D) 0�J�
�:HSXU) �-J#;2 `*&+�P8

4. �(2)CSXU) �-AOKTXQLZQP5GBH�-�J#:2 !, %&, %(D��6(3)@�4GIHA71SXU
) �-D

dAOKTXQLZQPD

qD��J#;2 `*&+�P14

(1) (2) (3)



14

1. 3,5!P4�P5{@! = #{ptirxe$;A kswefg$%ypMOSzV�8%�>kswefg$&ynMOSzV)
+%�SUQ '()* = '++?
@! = ,{0�$;A$%ypMOSzV)+%�>$&ynMOSzV�8%�?
y-% + -& + -/ = 1z{ nMOSovjdG�8%�TS^UQ'()* = 0[V]
y-% + -& + -/ = 0z{ nMOSovjdG)+%�TS^UQ'()*VmbbwnxhwfTS]>��4/�:56T
[OP'()* = '++T��J_^?
�&L^2'< { 7 = -% + -& + -/

2. 3,5!P7{�(1)Q! = 1U#T> -% = 1, -& = -/ = 0U%�F\-% = 0T��L^��9(`-E^? -% =
1SUQ>nMOSovjdG�8%�TS^UQ'()* = 0[V]T��4/56G�=KPF\-% = 0T��KM��>
��'()* = '++y2'1zRS^XHNG>��4/56`�W	=ypuajpzL^pMOSGSCMZ> '()* =
0[V]UYYRS]>�7G1��L^?�"Q>hblqjd2'�7U��V>ptirxe$;Q'()* = '++
TpuajpJ_PF\>0�$;�T'()* = 0[V]TpuhcwL^�.�GB]>IU[DS1	à 0��9(
`
�RL^
Uhblqjd2'�7V1��`6ILUQ>IU[DS���*V��.QB^?

6.hblqjd2'�7
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3. �	
�P8* (! = #$ + #& + #' ( #))�*$ = #$ + #&, *& = #' ( #), ! = *$ + *&
4. �	
�P14*+�� , = 0���+ = 0(#& %'����)���� , = 1���+ = #$ + #&����/��

, = 0���������, = 1���d������

3.	
�

4.	
�

6.��"$!�����
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7.mWXZEghk

1. �(1)G[Taf]Uj]\E�(2)GXZ^S]Uj]\G	�r! = 0, 1G��sP?O@
O'�<1?O@OG��r��P&�=N
�G/6sP.HL2t)$*�P6�P7

2. �(3)GXZ^S]UDck]dcn]dFB6C1�(4)F#=!, &G��8��<AE9G
'(, 'G����P#>2t)$*�P11

3. mWXZcQTlE1eq`RAMG�-Jp(�<�%G0��E"/�P.HL2t)$
*�P12�P14

4. RAMF7:NRow_Vq[1ColumnYmUZ1��_qZb]cQ1dk\iqW�+1Y
oXRodG�%p	�P'�<1;OMRAM
,�+FB6CSRAMEDRAMED"/
85NKGFB6C?G"/�P'�>L2 t)$*�P14�P19

5. FLASHghkG�-J1(�<	�P'�>L2IA1FLASHghk83��!�4ghk
D5N� P'�>L2 t)$*�P20

(1)[Taf]Uj]\

(2)XZ^S]Uj]\

(3)XZ^S]UDck]dcn]d

(4)��
��
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1. )'*�P6�P7h4PKW\RL_RQ5f! = 1gCMOSYNU_dMNO7�-��BAG2$ = $′ = &7TeO@
:>�8+EIH3f! = 0gCMOSYNU_dMNO7%&��BAG2$′�C���0BF=>�8+EI<
TeO7��9IH3�=>2�
D���0B(�9IH3

4NOSJRL_RQ5f! = 1gd�
�CCMOSYNU_dMNO7�-��fZJeVXRL�D%&��gBAG2
$ = $′ = &7TeO@:>�8+EIH3 f! = 1g d�
�CCMOSYNU_dMNO7%&��BAG2ZJeV
XRL�CCMOSYNU_dMNO7�-��BAHC?2KdXeOae[BF=>�8+EI<TeO7��9
IH3�=>2�
DKdXeOae[�.B(�9IH3

2. )'*�P11h�(4’)B!;3 $(D2 ! = 0C1Dd�
B,�:2 ! = 1C1D��?6H3 $D2 ! = 1C1
D$(B,�:2 ! = 0C1D��?6H3$�@:>2 !C#�G/"f0à1gC 1CdC�7�8+EI$B
	
;H3

(1)PKW\RL_RQ

(2)NOSJRL_RQ

(3)NOSJRLDZ`R[ZcR[

(4’)��
��

7.bMNO@]^`
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3. VOW9P12�P14´hb�Bi­���¤��¬}1¦±�RAM�kv��d5'tw�0� ­
�²­���¤��¬�"��­���ID³�;Y��U�tn|od� ­�
���±� X
��y{����u�"3�T2 X�>/�u�e

hG]Bi­���¤��¬��:�;Y�}U�tn|od;Y�D­���ID}U�tD­�
��ID��xnd1¦±�RAM�;Y��
}U�t�
�6�F|j�d� ­����;Y
�D}U�tD|�[|j�e

4. VOW9P14�P19´ hRow��±�dColumn�­��i� ­����Row� ­�}Column
� ­���`s�dRow� ­��Row��±���y{1z�®± M�>/�u�²wordM
�f1g�,o�q�³eColumn� ­��Column��±���y{^4u�£��M�7Lu�
nMOS¢��ª¯�����±����f1g�,o�q�e
h���±�¡�¤�i;Y�:�;Y��±��^4s�w£��M�7Lu�e

h�¯��¯¥°¥«�©±� Xi SRAM�"�d§¨«�¬��¯¡±�¬±¥�7Lu�2z�
£��M²)³�U�t��¥«�©±� X���!""�,o�q��dU�t:�£��M)�
kv�m�a�n	�td�¯��¯¥��y{U�t
�c\�H'u�eDRAM�"�d£�
�M�U�t��¥«�©±� X���!""/2��as�d>/�s�w§¨«�¬�(_��
&s�waP�d£��M}�<s��r}���£��M�a��!""/2m�-*�$�u�er
�}o§¨«�¬�(_��&s�waP��}�~?At{t�lw�d�¯��¯¥��y{

£��M�-*�a!$��#+t{d§¨«�¬�(_���au�.Snj�er�w�d
DRAM��¯��¯¥��£��M|.S}��eSRAM�"��d§¨«�¬���an.S�
kw�d�¯��¯¥�column�­����y{£��M�^4tw���)t{Rle

5. VOW9P20´h;Y��
i;Y��
�dFloating	Gate��aP=�}aP?��2Ib
��
m���eaP=��"��d §¨«�¬�nMOS�!%J%�0V�td�±�J%²word
MW³�ca!²12V³���u�eaP?��"��d !%J%�ca!²12V³���td�±�
J%�0V�u�e
hU�t�
i>/�s�w�¬�Floating	Gate�aPnj�"�dnMOS�OFFC1����
��d£��M�Pullup X���!""���e>/�s�w�¬�Floating	Gate�aPn�k"
�dnMOS�ONC1���d!%J%�0V�u�r}|£��M�0VZp�,o�q���e
h�8E/i Floating	Gate�aP�KNt{k�w�da@a!�Q}t{��&s��e

7.­���}§¨«


