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7. 3��!�./1
n 0$#�8�!%�$���"�)-$��
• ���1/2�4$��
����
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v VR<� : ���"3;�HQ\U<�H4�à2�D�;H

�A��CLIF%=A!@L

v &����*# :	&�VR<�]PYTNOZVR<�^F)IL

DFF

	� 
�N M

KK

Qnxt
(,�
next
state

Q
-,�
current	
state

<��

<��2�D�;

φ

φ (clock)

Q
Qnxt

PYTNOZVR<��0�� 0��

�/P[SP$� :
&J�7.G>�
�;'�à:96
��8A�+



n (2,(-'3/4)

5

*'.0,(1,+�(2,(-'3/4)5��6

n *'.0,(1,+

! = # ∶ %’ = %à q!�&�q

φ

!

d
q'

! = ' ∶ % = %’ = ( 5��"6

ON OFF ON OFF ON OFF ON OFF ON OFF

φ
d
q

GND (0)

φ

!
d

VDD (1)

q
q'

d q'
φ

!

clocked	inverter	

v ��(2,(�������

à *'.0,(��	�����

5�%�� #$��!��6



6
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TUX+��
n RAM^Random Access Memory_ : ZDEGQ<>Y8��(
v ��TUX"�^=MZE_;=@FE
v ^-�_1S]LTUX :	Read/Write�-=MZE4��#R/W	�
n TUXFY : �2$)�%�42���2:0'
v Static	RAM	(SRAM)	:	>\N]GY]R`nMOSOELW\DEG
v Dynamic	RAM	(DRAM)	:	?VOCG`nMOSOELW\DEG
n A[]NY0& : �59� �1
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SRAM����
n SRAM ) : �+%,!/nMOS&�$(+��!
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SRAM	���
n ��	� (2)
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SRAM(
�
n �*H
� : WE=1,	SE=PE=0
v RowZSeWCColumnUcRVEKAB���<?^_a
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DRAM����

n DRAM<M : 5JD9=SnMOSD;BKO:;=
v Bit�Q$R :	nMOS,/'(5JD9=*��
v Word�Q!R :	nMOS-7PB,��

n 
���
v RowA8P> Column<N6= ��AP=C@F2

à SRAM*	$��
v GL?JP:�� :	��#�, $1%&&/(,��
v <O;3OGQK@?�R :	��#�,bit�-��+�

���14OCP=MPG)�%0"*)����
#*HIL<M-5JD9=1���

à 5JD9=-���-&.,�E@B�,<O;3O
G!��
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DRAM��
�
n �!9
� : WE=1,	SE=PE=0
v RowJCUG3ColumnESBF5<01
���,/NOQER5�	JUFVdinW
?�+!:

n ��,
� : WE=0	V�	JUFKIL@7���W
v MQHPUD�$VSE=0,	PE=1,�Wi=0 WX !? "##/%5�%
v ��,�$VPE=0,	Wi=1WX SE=06882���,/NOQER6%�?!5 "
->*&!57�+4���#*(>/;& !6 "##/%)=6%��7��2
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��"�RSTWFLASHX
n FLASHRSTPU : nMOSYFloating Gate
v Floating	Gate	:	/�#B$&:</�
v Floating	GateB/'63L�� :	nMOSC.�/�6�6
K1��OVQBVDDN�	:>HOFF!�CEEBAL

v Floating	GateB/'6A4��Z-�CnMOS
�
n �+F
�Z
v /'��Z !"N0VB:1#B0/�W12VXN�	;L8@?1

Floating	GateB/'W/�XN��;L2
v /'�Z!"B0/�W12VXN�	:1#N0VB;L8@?1

Floating	GateC/'W/�XN!"5J�4�;2
à Floating	GateC/'D$&:>4L<G1/ /�N(@
:>H��9MLW��"�X

n )�:
�Z !"=0V
v Floating	GateB/'63LPU6���:<�� :	nMOS
DOFF!�CEEAC?1Bit%WBXDPullup�*BI=>
VDDBAL

v Floating	GateB/'6A4PU6���:<��Z nMOS
DON!�BAK1Bit%WBXD0VW,7XBAL

��"�RSTPU

Column	Selector	(MUX)
Input	Data	Buffer
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