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(30) ����� 8800697     1988�03�21�     � !"(NL) 
(73) 

�#�� $
.%&.'()*+,&-./%01   2&.3.4&. 56          � !"78,9"�.:+�;"<=: 1 

(72) >?� @AB) CDE FGH) I:+JK
       � !"78,9"�.:+�;"<=: 1 L=MH) NOPQM R0)       � !"78$SQT6M)UVW 430 

(74) X09 &Y�       Z[\
       ]̂ _]̂ _]̂ _]̂ _

:  `ab`ab`ab`ab
(54) cdefghijcdefghiklmnopqhrscdefghijcdefghiklmnopqhrscdefghijcdefghiklmnopqhrscdefghijcdefghiklmnopqhrstutututuv0wxy)z {v0wxy)z&�|}~�+)��v0wxy)z(1)�v0wx����� Y��� �+(6, 7, 8)�w�2���v0wx��(4)����C. 
 ��� �� �+(6)� ������QI�, C��� �+�(7, 8)��/������(10, 13)����C. 
 ���� �+�

(6, 7, 8)�v0wxy)z(1)� ��4� ����+� ¡¢£��4¤¥�/�-¦�)§¨��(16, 21)�2¢�4©©)§�}C. &ª�«¬+ 9�v0wxy)z(1)�v0wx��(4)� ®"¯4���°«±}�/�;C²³´��/�4� µ¶·¸� ¹º»¼½}C.. 
 

 ¾¿À¾¿À¾¿À¾¿ÀÀÀÀÀ
1 

 ÁÂÃÁÂÃÁÂÃÁÂÃ
[>?� ? ]̈v0wxy)z¬v0wxy)z&�|}~�+)��
[
ºÄ�ÅÆ�Ç?]2 1
º�È >?4¤�v0wxy)z�ºy�ºyº. 

 2 2
º�v0wxy)z, 2 1 

�/����� {2 2 
�/�������/�¶· É§�ÊË�ºy�ºyº. 

 2 3
º�È >?4¤��/������ÌÍ�<ÎÇ?�ºyº. 

 2 4
º�È >?4¤��/�-¦�)§¨��� ÌÍ�<ÎÇ?�ºyº. 

 2 5
º�È >?4¤��/�Ï/���¶·º. 

 2 6
º��/�Ï/���¶·�Ç?��yÐ�º�ºy�ºyº. 

 2 7
º�È >?4¤�v0wxy)z�;Ñ�Ò ¹�~�+)��� �Èº�ºy�ºyº. 
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 2 8
º�È >?4¤�Î)Ó0y)(hysteresis)ÔÕÖ �/�Ï/�§���×Ø�vÙ¢�Ú�ºy�ºyº. 

 2 9
º�È >?4¤�Î)Ó0y)Ô ÕÖ �/�Ï/�§� 9 Ûv��) ÜÝ�Þßº�ºy�ºyº. 

 

*
ºÄ��à��4 X����Ç?

1: 
v0wxy)z4: 

v0wx��
10, 13: 

�/�����
26: á�â¯�

27, 28, 87, 88: 
�/����

31: 
£¯Ï/�ã+

33: 
94&äã+ 36: 

�/�Ï/��
40: 

���ã+
46, 47, 48: åæç&%è& 

52: OR é&v 63: 
�3Æê�

68: NAN é&v 78: 
~�+)��

85, 86: 
��ã+

89: 
�ëã+

101: ì&W+íî 105: ïðvv0w
107: 

Rñòã+
[>?��<�Ç?]È >?� �� �+��Ñ� IË×ó+�ô����+� v0wxõ)� >öy÷�§�v0wx���øÕ�Ò ¹�v0wxy)z4ù�ú&C. 
 û�

, 
È >?�:ª�v0wxy)z����Ò ¹�~�+)��4ù�ú&C. 

 :ª�v0wxy)z� 1978�N.I4MW, ü:+ý4��� ISBN 0-07-067050-1
�
72 þ378 

6&342ÿ&~�+)�� 9 ���4���¢ ¹C. 
 2 3, 21

º�~�+)��4øÕ}v0wxy)z�ºy�ú&C. 
 ���v0wxy)z� �� �+4���~�+)��� �� ��4«�}v0wx���øÕ�Ò ¹C. 
 ���v0wx��� �±� X�¯��3Ò ¹ó�, ¢�Ò�/�4 &M�	3µ¶·�C. 
 È >?�ÿ×� �±� X�¯��£v0wx���øÕ�Ò ¹Ò, v0wx��� X�¯4��� «±}�/�;CÌ´��/�4¶·�� ¹�v0wxy)z�2���ú&C. 
 È >?4¤�v0wxy)z� �� �+Ô Y�+��}ZØ �
� �� �+�øÕ�Ò ¹ó�, ��� �� �+� ����/������§��/������;Ñ�Ò ¹�ú���ó+ ��, ��� �� �+�)§����C. 
 &ª�ú����v0wxy)z&v0wx��� X�¯�¬� ��´��/�4� µ·¶�� ¹é��C. )§¨��¶¬ �¶ó+���� ¹C

. 
È >?�v0wx��4 ����ô��á4�� ¢��/�+� ����/������y÷�«¬+�

, 
v0wxy)z&v0wx��� X�¯4��«±���/�;C²³´��/�4� ¶·�� ¹C�ö©4���Ò ¹C. 

 :ª�+�/������v0wx��;C²³ Ì´��/�4� µ¶·�F°�C. 
 È >?4¤�v0wxy)z�2 1 

�yV����v0wxy)z&û� ����/�4����� �+�)§¨y÷�§�ZØ��
��/�¦�)§¨���øÕ��ú���ó+�C. «¬×ó+�¶)§¨�������/�4��>ö�� ¹C. 
 È >?4¤�v0wxy)z�2 2 

�yV�v0wx����/�¶· É§Ô2 1 
�/�������/�¶· É§��+ÊË�Ò

, 
���ÊË�/�¶· É§þ4 ¹� ����� ©©��/�4�2 1 

)§¨����/��������2
1 
���++� ���2 1 

�/������;Ñ�Ò ¹�2 2 
���++û�: �ó+v0wxy)z� �����)§�y÷�ú���ó+�C. 

 &ª�ú�«¬×ó+ ������/��â���, )§¨���� �����/)�v0wx��� X�¯� 3
�á4>ö�C. 
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È >?4¤�v0wxy)z�2 3 
�yV�2 1 

�/�����Ô2 2 
�/�������/�¶· É§��+ÊË�Ò

, 
ÊË�/�¶· É§þ4 ¹� �����©©��/�4�2 2 

)§¨���2 2 
���++� 2 2 

�/������;Ñ�Ò ¹�2 3 
���++û�: �ó+ �����)§�y÷�ú���ó+�C. 

 &ª�ú����v0wxy)z&2 2 
���+��Ñ��ú;C2 3 

���+��Ñ�Ì´��/�4� µ¶·��¹�ó+�� ¼½}C
. 

 È >?4¤�v0wxy)z�2 4 
�yV�����/������X��+(bandpath) ��&Ò, �/������ ��¬ ���&4 ��+��}ZØ��
��/�����øÕ��ú���ó+�C. 

 ��´��/�4� ��×ó+ &\�� ¹��/������\}C. &ª�ú�� X��+��&C. v0wxy)z�W��«±Õ4 ¹¢�, v0wx��Ô2 1 
�/�������/�¶· É§��+ÊËy÷�ú4������C. 

 È >?4¤�v0wxy)z�2 5 
�yV����)§¨���v0wxy)z� ����+� �¼} ����ô��§� ������Ò ¹Ò, Y��� �+�)§�y÷�§�2 2 

)§�Ô2 1 
)§��2¢��§�������Ò ¹��/�Ï����øÕ�Ò ¹ó�, ����/�Ï/����/�Î)Ó0y)� 
�þ�ú���ó+�C. 

 &ª�ú�2 1 
{2 2 

���+�)§¨ �§4� �����·� !"4 X�, ���v0wxy)z&�� �+�&4�Ð�×ó+)§��3#�ó+$ ¼½}C. Î)Ó0y)�
�þ��/�Ï/����Î ð�Ê8�#2 3,943,382
�4���¢¹C

. 

 È >?4� ��}�/�Ï/�����õ))v%(stream)¬�9/ ��+� �¼}��/ ��� �&�C. &ú��+�, ����/�Ï/��������� �����Ê�
�����±�C. 
 ð�Ê8�#2 3,943,382

�4¤��/�Ï�����á'��/��(D ��Q�\��, Î)Ó0y)���/��!��Ä¢����v0wy÷w
û�v0wy÷3#�§�� þ���, &���È >?4¤�v0wxy)zþ��/�Ï/����3Ò ¹���¬ á)C���&C. 
 È >?4¤�v0wxy)z�2 6 

�yV��/�Ï/��4�ô��§� ���v0wx��� ����+� �¼��ú���ó+�C. 
 &ª�ú�)§¨�����4�2 2 

���+�)§�-*�Ò, +,-./01230124156789:;<7 =>89:?@ABC
. 

 DEFGHIJ
, 
01241563 +,-.K01241567 LM89:3NOPCQRS0127J TUVWX3YZ[F\]I^@_2 `C

. 

 abc^def
7
d
, 
f
8
dHf

9
dS0124156/ Cg hWij;klm `C

. 

 n op7qgrstuWvwx5ylm `3zhIv{|3 }~ +,-./012K �lQ��, �O�S012�����e-./ �O��F ��-|s(jitter-free)��xf8FC. ��/rstuWvwx5ylm `3zhIv{|7J, +,-./012K��F��x�;�� �l��;/rstuWvwx���Z[K `C. 
 n opS��x��I l�Q���l��p_ �DC

. 

 f
1
�3 +,(2)H �,(3)xK�n op7qgrstuWvw(1)x�WF�D�, �;/rstuWvw(1)Srstu56

(4)
j ¡lm `m

, 
rstu56/�,

(5)
SrstuWvw/�,

(3)
7MbBC

. 

 +,(2)Sf 1 
-.NI

(16), 
f
2 
-.NI

(7), ¢3 £/If 3 
-.NI

(8)
jN¤l�rstu56

(4)
/ +,(9)7G¥_2 `C

. 
�WBi7J

, 
f
1 
-.NI

(6)
3 LMMb:�¦

, ¢F§¨;j ¡�2� `C. 
 f
2 ©f 3 

-.NI
(7,8)

3ªª +,(11)H �,(12)xK�f 1 
012«�56

(10)¬, +,(14)H �,(15)xK�f 2 012«�56
(13)

jK�m `C
. 
rstuWvw

(1)
S¢Ff 1 

012
-
abv�56

(16)
j ¡lm `®�

, 
DEF56/ +,(17)S +,(9)7G¥:�, f 1 

-.NI
(6)
7Jf

2 
-.NI

(7)
��+,(2, 9)xv�6WX;�Fv�6(19,20)jrstWX3�,

(18)
xK�m `C

. 

 rstuWvw
(1)
S +,(22)H �,(23)xK�f 2 

012
-
abv�56

(21)
j ¡�2 `C

. 
�,

(23)
Sf

1 
012

-
abv�56

(21)
7J�pB ¯°®Iv�6

(24,25)
jrstW±2 `C

. 
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�; �²³/ 77´D��/f 3, 22
�7J�pB µ¬ ¶D, rstuWvw(1)/ +,(2)Srst·¸¹I7J �� -.j2-�2 `C

. 
rstuWvw

(1)
/�,

(3)
SzhIv{|/ º£»Dv7 ¼F½¾1 o¿;7Mb_2 `C

. 

 ijÀ�
, 
rst·¸¹I3ÁÂ/zhIv{| +,ÃÄH �; �²³(manual)/f 3, 22

�7J�pB µ¬ ¶DÅÆzhIv{|rst +,ÇD7J·¸FC. 
 f
2
�3rstu56

(4), 
f
1 
012«�56

(10)¬012(f)7¼�È·®I�WBf 2 
012«�56/012VU�É/Ê�x�WF�D�

, 
�;Jrstu56

(4)
3012VU Ë�

(W1)
jK�m `m

, 
f
1 
012«�56

(10)
3VU Ë�

(W2)
jK�m `®�

, 
f
2 
«�56

(13)
3VU Ë�

(W3)
jK�m `C

.  

 DEFNO7J
, 
VU Ë�

(W1)
3VU Ë�

(W2)¬Ê�:m, VU Ë�(W2)3VU Ë�(W3)¬Ê�BC. ijÀ�, 012VU Ë�
(W1)

3
f=0 

7J
f=200MHz

IÌ5:m
, 
012VU Ë�

(W2)
3
f=100MHz 

7J
f=2GHz

IÌ5:�
, 
012VU Ë�

(W3)
3
f=1GHz

7J
f=10GHz

IÌ5BC
. 

 rstuWvw/VUS ÍÎ¬ ¶C. rstuWvw/ +,(2)7J -./012K f=f1 
PCRC�

, 
-.NI

(6)
3 +,

(2,9)
7Mb:m

; 
¦Ï�;/012K

f=f2 ¬ f=f3 
ÇD7 `C�

, 
-.NI

(7)
3 +,(2,9)7Mb:� ; 

¦Ï012K
f=f4 PC�C�

, 
-.NI

(8)
3 +,(2,9)7MbBC. 

 

f=f1 
H
f=f2, ¢3 f=f3 ¬ f=f4 

ÇD/ Ë�7J
, ÐÑvÒsWv/ Ë�7J, ¦Ï012K f=f1 

IÆ�§KFC�
, 
v�NI

(7)
3Ó�

f=f2 ÔÕ¦v�6:m ; 
012KCWÖ\l�

, 
v�NI

(6)
3
f=f1 ÔÕ¦v�6BC. 

 f
3
�3n op7qg012«�56

(10)
jQ���l�×¼l��WF�D�

, 
f
1
�¬ Ô6l3\]3¶S ¯Ø®I�;BC

. 
�;7J3f

1 
v�NI

(6)¬f 2 
v�NI

(7)
¦D�W:? `C

. 

 v�NI
(7)
7J012«�56

(10)
/ +,(11)Sv�6(19)xP¤F +,(11)7Mb:m, �,(12)Sv�6(20)7MbBC

. 
012«�56

(10)
3<6§¨;

(26), 
f
1 
012«�;

(27)¬f 2 
012«�;

(28)
/ LÙ¹Ij ¡lm `C

. 

 <6§¨;
(26)

/�,
(29)

S�¨41;¹I
(31)

/ +,(30)7MbBC. �¨41;¹I(31)/�,(32)Se7DÚ¹I
(33)

7MbBC
. 
�;/ e7DÚ

(enable) 
¹I

(33)
3�¨41;-.j012«�;

(28)
/ e7DÚ +,(35)7<ÛWXtÜ¢3<ÛWX�Ý;�F e7DÚ +,(34)x ¡lm `C. 

 ijÀ�
, 
012«�56

(10)
3
f=100MHz Þ� f=2GHz

/ ¼É¨xK�m `C
. 
�;/<6§¨;

(26)
3
AVANTEK ß/

MSA0304 ¢3MSA040¬ ¶S ¼É¨§¨;Ô2� `C. 
 f
1 
012«�;

(27)
3f

2 
vàÔ/ TELEFUNKEN 

¹I
(U862)

K_2 `m
, 
f
2 
012«�;

(28)
3�@

TV ¢3V�¹I7JÇá:3�H ¶S 64 
vàÔ/ TELEFUNKEN 

¹I
(U862)

K_2� `C
. 

 âã
128
7/F«�Df

2 
-.NI7J @ABC

. 
ijÀ�

, 
rstu56

(4)
/ ¼É¨S

200MHz 
DC

. 
¦Ï+,7 ¼F +,-.K

2GHz 
D�

, 128
7/F«�Srstu56

(4)
/VU Ë�Þ7J ¼ä16MHz

/012I0?å�DC
. 

 �;/ �¨41;
(31)

3 +,-.KæçUxNO èv7DÚ(disable) -.j o¿WX3Y DáBC. 012«�;(27,28)3 +,-.KétÜ¢3 æçUSNO7 o�xWU�2 `C. 
 �;/ èv7DÚ -.3 +,-.KÍ0 RSNO7012«�;(28)j èv7DÚWX�, Ð, 012«�56(10)/�,
(10)

SM�<�
(earth potential)

7Mb:m
, 
rstuWvw

(1)
xUVWX�Ý3C

. 

 US-.7 ¼F �¨41/ èv7DÚ -.jçWl3�D[ê_2� `C
. 
012«�;

(28)
3 +,(34)xN¤l�ëb�Jv�6B�ìj¤��2 `C

. 

 f
4
�3n op7qg012

-
abv�56

(16)
jQ���l�×¼l��WF�D�

, 
�;Jf

1
�¬ Ô6l3\]3¶S ¯Ø®I�;BC. 

 v�56
(16)

30124156
(36), 

�,
(18)

7MbB�,
(37)

H «�;¹I
(40)

/�,
(39)

7MbB +,(38)x ¡lm `®�
, 
�;«�;¹I

(40)
/ +,(41)S +,(17)7MbBC. 

 ijÀ�
, 
«�;¹I

(40)
3 LÙIMbB

2 
vàÔ/ 5

Â
ECL 

¹Ij ¡lm `®�
, 
âí®I�J

32
/ e]7/F012«�D@ABC

. 
ijÀ�

, 
v�012

(f1, f2)
3
f1=150MHz 

Dm
, f2=160MHz 

DC
. 
rstuWvw

(1)
/ +,(2)7Jî¼-.012K

2GHz 
D�

, 128
7/�«�B

2GHz
/0123v�¹I

(16)
7f8:m

, 
âã0124156

(36)
3

128x32=488KHz
7/�J «�B

2GHz
j2-FC

. 
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 01241;
(36)

3f
1 
v�NI

(42)¬f 2 
v�NI

(43)
jK�m `C

. 
¦Ï

ff1 
D�

, 
f
1 
v�NI

(42)
Kv�6

-ï:m
; ff2 

D�
, 
f
2 
v�NI

(43)
Kv�6

-
ïBC

. 
v�6

(45)
/f? +,(44)7MbB�,(37)Sªª/v�NI

(42,43)
jrstWX;��f8BC

.  

 f
1 
v�NI

(42)
3f

1 
Ó�� ðñµDòóD�

(46), 
f
2 
ðñµDòóD�

(47)¬f 3 
C�1 o�;

(48)
j ¡lm `C

. 
f
1 
ðñµDòóD�

(46)
/ +,(49)S012«�;(51)/�,(50)7G¥:m, f 2 ©f 3 

ðñµDòóD�
(multivibrator ; 47,48)

3
OR 
�Dr

(52)
jN¤l��,

(50)
7MbBC

. ¢Ff 1 
v�NI

(42)
3f

1 ôõ-ôö(53)Hf
2 ôõ-ôö(54)x ¡lm `C. 

 f
2 
ðñµDòóD�

(47)
/ �÷B�,

(55)
Sf

1 ôõ-ôö(53)/øù+,(56)7MbBC. f 3 
ðñµDòóD�

(48)
/�,

(57)
Sf

2 
ðñµDòóD�

(47)
/ �÷B }V;�r +,(58)7Mb:m, ¢FOR 

�Dr
(52)

/ +,(59)7MbBC. f
1 
ðñµDòóD�

(46)
/ �÷B�,

(60)
Sf

2 ôõ-ôö(54)/øù+,(61)7MbBC. 
 f
2 ôõ-ôö(54)/ YDº+,(62)SM�Ó](63)7MbBC. f 2 ôõ-ôö(54)/�,(64)Sf 1 ôõ-ôö(53)/ YDº+,(65)7MbBC. 

 f
1 ôõ-ôö(53)/ �÷B�,(66)SNAND 

�Dr
(68)

/f
1 +,(67)H �,(37)7MbB�,(69)7MbBC. NAND �Dr

(68)
/f

2 +,(70)Sf 1 ôõ-ôö(53)/ �÷B }V; súr +,(71)7MbBC. 
 �÷B súr +,(71)H 012«�;(51)j û�I lm, f 2 

v�NI
(43)

3VÔF^�I^@:? `C. f 2 
v�NI

(43)
3
OR 
�Dr

(72), 
Ó���V;

(73, 74, 75)¬ôõ-ôö(76,77)x ¡lm `C. 
 f
5
�3n op7qg0124156/VU�j�WF�D�

, 
�;J

f1 
H
f2 
3v�012DC

. 
¦Ï

ff1 
D�

, NAND �Dr/�,
(69)

S
0
H ¶Sf 1 üsóýxK�� ; ff2 

D�
, 
�,

(69)
Sf

1 
v�NI

(42)
jN¤l�

0 
7J

1
I �l�:m

; f 
KCW

f1 
PCU�:�

, 
�,

(69)
SCW

0
/üsóýx ÜºÞ�BC. 

 

f=f1 
H
f=f2 

ÇD7J
, ÑvÒsWvKo¿l� ; 

D</�ì7abl�
, 
�,

(69)
S
0 ¢3 1

/üsóýx ÜºþC. 
 f
3 
ðñµDòóD�

(48)
3v�56

(16)
/v�x�FÇDø º£xG�FC

. 
¦Ïv�6Kÿ¼É �óD

(relay)
D�

, 

7msec
/ÇDø º£D��F�®I ���C

. 

 ¦Ï<]v�6KÇá:�
, 
Q�SÇDø º£D·¸BC

. 

 f
6
�30124156

(36)
/VUx�pl3W�Ìb�j�WF�DC

. 
W�

(t)
/¡2I�WB �S0124156

(36)
/ +,(38)7¼F +,-.(i)¬, f 2 

ðñµDòóD�
(47)

/�,
(55)

7¼F�,-.
(Q2n ; Q2 

�÷B
)¬, f 3 

ðñµDòóD�
(48)

/�,
(57)

7¼F�,-.
(Q3)¬, f 1 

ðñµDòóD�
(46)

/�,
(60)

7¼F�,-.
(Q1n)¬, f 2 ôõ-ôö(54)/�,(64)7¼F�,-.(QD2)¬, f 1 ôõ-ôö(53)/�,(66)7¼F�,-.(QD1n)¬, OR �Dr(52)/�,7¼F�,-.

(Q0)¬, NAND �Dr(68)/�,(69)7¼F�,-.(QN)DC. 
 

t=t0, t1, t2, t3 ¬ t4 
3
ff2(
ijÀ�

, f2=160MHz)
7¼F �e

(1)
/��H

ff2 
7¼F �e

(1)
/zg�x ÜºÞ3W�2 DC

. f=f2 
0�7Jv�NI

(42)
/<ÛD�pBC

. 
¦Ï	;7

f 
K
f2 
PCUm

, 
012«�;KrstuWvw

(1)
/ +,

(2,9)
ÇD/ -. NI7 ¡:�Ý3Cm K�l�

, 
âã

QN=0
DBC

. 

 

QN=0 
7¼F

ff2 
/�ì3

7msec(t4-t1)
/ÇDø º£®I�pBC

t=t1 
7J +,-.(��-.)/
Js(f1)3Ó�� ðñµDòóD�

(46, 47, 48)
7/�J�WBC

. 

 Ó�� ðñµDòóD�
(46, 47, 48)

3ªª
5µsec(t2-t1), 1.5msec(t3-t1)

H
7msec(t4-t1)

/¹�W�xK�C
. 

 012«�;
(51)

3
25 
vàÔ/¹IDC. âÎJ, �;/ ðñµDòóD�3 32(

«�;¹I7/F
)
I«�B

160MHz 
PCUS012j2-l�

, 
âã

25(
012«�;7/F

)
I«�B

5µsec 
D�/W�H Ô6l3 200KHz 

Dl/012Kf8BC
.  

 

t=t2 
7J

, Q1n 
S���ìI/ ðñµDòóD�

(46)
/��7;el�CW

1
IBC

. 
Ìb�®If

2 ôõ-ôö(54)S t=t2 ÔÕøù+,(61)7Jøù-.j2-l�, YDº+,(62)7¼F 0
S�,

(64)
7�DrBC

. 

 

t=t3 
7J

, 
f
1 ôõ-ôö(53)S�,(64)/ 0

x �ÍÀDm
, 
DEFGHIJ

QD1n
S
1
x¤�l�BC

. 
âÎJ

, NAND 
�Dr

(68)
/�,-.

(QN)
3
0
x¤�lm

, 
v�S o¿l�Ý3C

. 
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t4 
7J

Q3
/�/ GHIJ

, 
�;¹I3 CWe7DÚBC

. 
âã

QN=0 
®IÆ�

ff2 ; Ð �e(1)/zg�7 ¼�âEF�ì3
t=t0, t1, t2, t3 ¬ t4 

7¼��pBC
. 200KHz 

D�/0123012«�;
(51)

7/�J�s:;Õ�7
, Q1n 

S
t=t2I��:�Ý3C

. 

 âÎJ
, t=t2 

7J3?�Føù-.�f
2 ôõ-ôö(54)7f8:�Ý�:?, GH�®IQD2 

3üsóý(1)x¤�l�BC
. t=t3 

7J
, 
f
2 ôõ-ôö(54)/üsóý(1)Sf 2 

ðñµDòóD�
(47)

7/�Jf
1 ôõ-ôö(53)®I�Dr:�, GH�®I

QD1n
S
0
®I:m

NAND 
�Dr

(68)
/
QN 
S
1
IBC

. 

 v�Do¿lm
, 
â GHIJv�NI

(7)
3rstuWvw

(1)
/ +,(2,9)7MbBC. f 2 

v�NI
(43)

/VU� D¬¤Çl�, �;J012(f1)K41BC(ijÀ� f1=150MHz) f1=150MHz 
7¼�J

, 
ðñµDòóD�

(75)
7f8B0123âã

128(
-.NI

; 7)
I«�B

150MHz 
Dm

, 27.3µsec ¬ Ô6l3 32(2 
vàÔ/ 5

Â
ECL 

¹I
)
I«�B

36.6KHz 
DC

. 

 âÎJ
, 
ðñµDòóD�

(75)
3
27.3µsec 

/¹�W�xK�m `C
. 

 -.j41l;<7 -./012j«�l3��� GHIJ
, HCT üs\]3��l�, DEF�S��m���x2 `C. 

 f
7
�3n op7rstuWvw

(1)
xK�m `3zhIv{|

(78)
/;n�j�WF�D�

, 
�;Jf

1
�¬ Ô6l3\]3¶S ¯Ø®I�;BC. 

 �;/zhIv{|
(78)

3f
1 +,ÃÄ(79)x ¡lm `®�, f 2 +,ÃÄ(80)x ¡�2 `C. +,ÃÄ(79, 80)S�s¹I

(81)
7G¥:�

, 
�s¹I/�,

(82)
S�W56(84 ; CRT ¢3 LCD �W56)7J2L��x�� +,(83)7MbBC

. 

 ¢Fªª/rstu-.j«;WX3¹I(85,86)3rstuWvw(1)789l;�Frstu-.j«;WX;�� +,ÃÄ
(79,80)

7G¥BC
. 

 �;/rstu-.j«;WX3¹I
(85,86)

3ªª/<6§¨;
(87,88)

jN¤l�ÅÆrstuÃÄ
(90)

DG¥Brstu-.·¸¹I
(89)

7G¥BC
. 
rstu-.·¸¹I

(89)
/�,

(91)
S<6§¨;

(93)
/ +,(92)7G¥:m, �;<6§¨;/�,

(94)
SrstuWvw

(1)
/ +,(2)7G¥BC. 

 rstu56
(4)
/�,S½¾1 o¿;

(96)
/ +,(95)7G¥:m, �;o¿;/�,(97)S º£»Dv ¹I(98)7G¥BC

. 
º£»Dv ¹I

(98)
/�,

(99)
S�W567J 2���x�� +,(100)7G¥BC. 

 zhIv{|
(78)

3C�F;�xf?l;�Ff?|Iâ�
(
�W:�Ý�

)
xK�  
s

(102)¬ !D"I#$�(101)j ¡�2 `C
. 
âÎJ

, 
<6§¨;

(93)
3ªª

1%¢3 10%I§¨l;�F +,(104)7J &v(103)jN¤l� !D"I#$�
(101)

7/�Jrst_2 `C
. 

 ¢F, 012«�;3 +,-./��6ÝS> �¨7�'^lmrstuWvw7J e7DÚ_2 `C. 
 f
8
�3ÑvÒsWv¬ ¡( 01241j�FÆ«�\|r)?�°x�WF�D�, �;J01241¹I(16)/l*)?3\|r)? ¯Ø®IÆ«�®I�ëBC

. 
rstuWvw

(1)
/ +,(2)S 32 

vàÔ/¹I(104)jN¤l�+vj^@l3,-rrst
(105)

7Mb:�
, 
,-rrst/�,

(106)
S./0¹I

(107)
7G¥BC

. 

 ./0¹I/�,
(108)

S !D"I#$�(101)789BC. ./0¹I3·�B W�(Tg)V�./0¹IjUVWX;��!D"I#$�(101)7/�Jrst_2 `3�Dr +,(109)x ¡lm `C. 
 âã !D"I#$�(101)3./0¹Ij12l�, DEF12S012/3�DC. -.NI(6.7)jv�WX;�Fv�56

(16)
/�,

(18)
H V4Ff?-.3  
s

(102)
7J �ÓF\|r)?j Dál� o¿_2 `C

. 

 ijÀ�
, f1=140MHz, f2=180MHz 

Dmî¼012K
2GHz 

D�
1µsec 

/�D0x�Fªª/12S
4, 6, 62 

D�
, 
0127J DEF56Sv�f?-.j o¿WX3\|r)?I7l�å2 `C

. 
ijÀ�

, 7msec 
/ÇDø º£

(Tc)
S\|r)?I��8V_2 `C

. 

 f
9
�3ÑvÒsWvH ¡( 01241j�F e�9rJ}v :;/<=�DC. �;/ e�9rJ}v :;S  
s(102)7�6BC

. 
0|Iâ�

(
�W:�Ý�

)
7J

, 
	;7�,

(18)
Süsóý(0)x2-FC. �;/0|Iâ�S Tc 

	
(
ijÀ�

, 

7msec)!CWvwøùH ¡( o¿B e�9r -.7/�J �;/ e�9rJ}v :;x��27:�~ e�9rBC. 
 DEFe�9rJ}v :;S �ý

(110)
7J WUBC

. 
�;/ e�9rJ}v :;7J ;~ p>

(111)
S./0¹I

(107 ; 
.
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/0¹I3VW7 súrBC
.)
/�Dr +,(109)xUVW?C. t=Tg(ijÀ�1µsec)

ã7
, 
�,

(108)
7J12S &v

(103)xN¤l�12; p>
(112)

7/�J e�9rJ}v :;789BC
. 

 DEF12S3�B -.e012
(f)
/3�DC

. 
Úù

(113)
7J

, 
�;/ e�9rJ}v :;S�;/12®IÆ�3�B -./012

(f)
jG�FC

. 
3�B -./012

(f)
3
f=f1

/012¬ ¡( }@ p>(114)®I }@BC. 
 

ff1 
D�

, 
�,

(18)
Süsóý(0)x2-lm, 0|Iâ�S �ý(116)I��BC. ¢3, }@ p>(117)7J, 3�B -./012

(f)
3
f=f2 

/012¬ }@BC. 
 

ff2 
D�

, 
�,

(18)
S;~ p>

(118)
H ¡( üsóý(1)xABlm, 0|Iâ�S �ý(116)7J��BC. ¢3, 0|Iâ�®I��BC

. 

 

 

(57)CDE FGCDE FGCDE FGCDE FGHIJHIJHIJHIJ
1zhIv{|jrstl;�FWvw7 `?J

, 
���rst-.j�F +,Ó]¬, f 1 

-.NI¬, �;f 1 
-.NI7¼l�KÙDm

, 
eK:3rst-./012j«�l;�Ff

1 
012«�56j ¡l3f

2 
-.NI¬. �;���rst-.K89_ Õ7�;zhIv{|j�Frstu+vj o¿WX;�Frst56¬, �;+,Ó]¬ �;rst56ÇD/�;f

1 ©f 2 
-.NIj·¸�®Iv�l;�F�®IJ

, 
�;rst-.7LMl��;rst-./0127q�J -. NIjv�l;�F�?�lÜ/012

-
abv�56j ¡l3v�2Óx ¡l3�x56®Il3zhIv{|jrstul;�FWvw

. 

 HIJHIJHIJHIJ
2f

1
d7 `?J

, 
rstu56¬f 1 

012«�56/012VU Ë�KJIÊ�:m
, 
�;v�2ÓSÊ�012VUË�Þ7 `3 +,rst-./ ªª/0127¼�J 012«�56Ké3f 1 

-.NIIÆ�f
1 
012«�56jP¤lm `3f

2 
-.NII¢Fâ É®IrstuWvw/ +,-.jv�6WX3f 1 

v�56j ¡l3�x56®Il3zhIv{|jrstul;�FWvw
. 

 HIJHIJHIJHIJ
3f

2
d7 `?J

, 
f
2 
012«�56j ¡l��; +,Ó]¬rst56/ +,ÇD/v�2Ó7/�·¸�®Iv�K�Ff

3 
-.NIjÆKI ¡l�

, 
f
1 
012«�56¬f 2 

012«�56/012VU Ë�KJIÊ�:m
, 
�;v�2ÓS�;f

1 ©f 2 
012«�56/Ê�012VU Ë�Þ7 `3 +,rst-./ ªª/0127¼�Jf

2 
-.NIIÆ�f

3 
-.NII¢Fâ É®I +,-.jv�6WX3f 2 

v�56j ¡l3�x56®I l3zhIv{|jrstul;�FWvw
. 

 HIJHIJHIJHIJ
4f

1
d7 `?J

,
v�563 +,rst-.IÆ�ß@B -.j2-l3 +,Hf 1 ©f 2 

-.NIv�6áf
1 ©f 2 v�6jf?l;�F�,xK�0124156j ¡l�

, 
DEF0124156K012ÑvÒsWvjPD3�x56®Il3zhIv{|jrstul;�FWvw

. 

 HIJHIJHIJHIJ
5f

4
d7 `?J

, 
0124156789B -.Krstu56IÆ�/ +,-.IÆ�ß@:3�x56®I l3zhIv{|jrstul;�FWvw

.  

 HIJHIJHIJHIJ
6f

4
d7 `?J

, 
0124156Kf

1 ©f 2 
012

-
abv�NI7G¥:m0124156/ +,7G¥Bv�6j ¡l3Y

, 
DEFv�NI/ ªª/�,Sv�656jf?l;�Ff?-.jf8l3�,xK��Dr ¹I/ ªª/ +,7Mb:3�x56®I l3zhIv{|jrstul;�FWvw. 

 HIJHIJHIJHIJ
7f

6
d7 `?J

, 
f?-.3f

1 
012Kf

1 
v�NI7J	H:�f

1 
-.�xÜºÞmf 2 

012Kf
2 
v�NIÞ7J�N:�Ý®�f 2 

-.�xÜºÞ3Y, DEFf 1 ©f 2 
-.�Dv�6/ÁÂ/ ªª/�ìjG�l3�x56®Il3zhIv{|jrstul;�FWvw

. 

 HIJHIJHIJHIJ
8f

6
d7 `?J

, 
ªª/f

1 ©f 2 
012

-
abv�NI30124156/ +,7G¥:3 +,xK�f 1 

Ó�� ðñµDòóD�¬ OR 
�DrjN¤l�0124156/ +,7G¥B +,xK�f 2 ©f 3 

Ó�� ðñµDòóD�j ¡l�
, 
f
1 
ðñµDòóD�/�,Sf

2 
ðñµDòóD�7/�J G�BO�7

, 
f
1 ©f 2 

ðñµDòóD�7G¥:m
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f
1 
v�NI/�,7G¥B  
s\]¬, f 3 

ðñµDòóD�/�,x
OR 
�Dr/ +,7G¥l32Ó7�Dr:3f?-./�ìjG�l�

, 
f
3 
ðñµDòóD�30124156/ÇDø º£xG�l3�x56®I l3zhIv{|jrstul;�FWvw

. 

 HIJHIJHIJHIJ
9f

1
d7 `?J

, 
�;012«�563012«�56/ +,H �,ÇD7 LÙMbB�?�lÜ/ ¼ÉPHß012«�;j ¡l3�x56®I l3zhIv{|jrstul;�FWvw

. 

 HIJHIJHIJHIJ
10f

2
d7 `?J

, 
v�563 +,rst-.IÆ�ß@B -.j2-l3 +,Hf 1 ©f 2 

-.NIv�6áf
1 ©f 2 v�6jf?l;�F�,xK�0124156j ¡l�

, 
DEF0124156K012ÑvÒsWvjPD3�x56®Il3zhIv{|jrstul;�FWvw

. 

 HIJHIJHIJHIJ
11f

10
d7 `?J

, 
0124156Kf

1 ©f 2 
012

-
abv�NI7G¥:m0124156/ +,7G¥Bv�6j ¡l3Y

, 
DEFv�NI/ ªª/�,Sv�656jf?l;�Ff?-.jf8l3�,xK��Dr ¹I/ ªª/ +,7Mb:3�x56®I l3zhIv{|jrstul;�FWvw. 

 HIJHIJHIJHIJ
12zhIv{|jrstul;�FWvw7 `?J

, 
0?�012 Ë�j ¡l3 ���rst-.j�F +,Ó]¬, �;���rst-.K89_ Õ�;zhIv{|j�Frstu+vj o¿l;�F�®IJ

, 
���rst-./0?�012 Ë�PCUSfFB012 Ë�jK�rst56¬, f 1 

-.NI¬, �;rst56/¤Q012 Ë�jÌ5l;�F�®IJ
, 
�;f

1 
-.NI7 ¼l� KÙDm

, 
eK:3rst-./012j«�l;�Ff

1 
012«�56j ¡l3f

2 
-.NI¬, �;+,Ó]¬ �;rst56/ +,ÇD/�;f 1 ©f 2 

-.NIj·¸�®Iv�l;�Fv�2ÓxÆKI ¡l3�x56®I l3zhIv{|jrstul;�FWvw
. 

 HIJHIJHIJHIJ
13f

12
d7 `?J

, 
�;012«�563012«�56/ +,H �,ÇD7 LÙMbB�?�lÜ/ ¼ÉPHß012«�;j ¡l3�x56®I l3zhIv{|jrstul;�FWvw

. 

 HIJHIJHIJHIJ
14zhIv{|7 `?J

, 
èvôóD56¬, �;èvôóD567G¥B2���¹I¬, �;èvôóD567G¥B2L��¹I¬, 0?�012 Ë�j ¡l3 ���rst-.j�F�?� lÜ/ +,-.ÃÄH, �;�?� lÜ/ +,-.ÃÄ7G¥B +,Ó]¬, �;2-B ���rst-.IÆ�rst+vj o¿WX;�F�®IJ �,D�;2���¹I/ +,7G¥Brst56jK�rstuWvwx ¡l3Y, �;rstuWvwS, f 1 

-.NI¬. �;rst56/¤Q012 Ë�jÌ5l�
, 
eK:3rst-./012j«�l;�Ff

1 
012«�56j ¡l3f

2 
-.NI¬, �;+,Ó]¬ �;rst56/ +,ÇD/�;f 1 ©f 2 

-.NIj·¸�®Iv�l;�Fv�2ÓxÆKI ¡l3�x56®I l3zhIv{|
. 

 HIJHIJHIJHIJ
15Æl56jrstul;�FWvw7 `?J

. 
0?�012 Ë�j ¡l30;�rst-.j�F +,Ó]¬, f 1 

-.NI¬, �;f 1 
-.NIIÆ�«s:m

, 
eK:30;� -./012j«�l;�F012«�56j ¡l3f

2 
-.NI¬, �;Æl56j�Frstu+vj��l;�F�®IJ, �;+,Ó]7J/0;� -./0?�012 Ë�PCUSfFB012 Ë�jK�rst56¬, �;+,Ó]7J/0;�rst-.7/�G�B -.7LMl�, �;0;� +,rst-./012/¡2IJ, �;+,Ó]¬ �;rst56/ +,ÇD/�;f 1 ©f 2 

-.NIj·¸�®Iv�l;�Fv�2Óx ¡l3�x56®I l3Æl56jrstul;�FWvw
. 

 HIJHIJHIJHIJ
16f

15
d7 `?J

, 
�;012«�563�;rst56/fFB012 Ë�¬ Æ«�®IÊ�:3012 Ë�jK��, �;v�2ÓS�;Æ«�®IÊ�:3012 Ë�Þ7 `3�; +,rst-./0127J �;f 1 ©f 2 

-.NIÇD7Jv�l3�x56®I l3Æl56jrstul;�FWvw
. 

 HIJHIJHIJHIJ
17f

16
d7 `?J

, 
f
2 
0124156j ¡l��; +,Ó]¬rst56/ +,ÇD/v�2Ó7/�·¸�®Iv�K�Ff

3 
-.NIjÆKI ¡l�

, 
�;f

2 
012«�563�;f

1 
012«�56/012 Ë�¬ Æ«�®IÊ�:3012 Ë�jK��

, 
�;v�2ÓS�;f

1 ©f 2 
012«�56/�;Æ«�®IÊ�:3012 Ë�Þ7 `3�; +,rst-./0127J�;f 2 ©f 3 

-.NIÇD7J·¸�®Iv�l3�x56®Il3Æl56jrstul;�FWvw
. 
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HIJHIJHIJHIJ
18f

15
d7 `?J

, 
�;v�2ÓS�;rst56/ +,7RôuB +,H, �;rst56/ +,7J/ -./012/¡2IJ�;f

1 ©f 2 
-.NIÇD7Jv�l;�Fv�6jf?l;�F�,xK�0124�¹Ij ¡l3�x56®I l3Æl56jrstul;�FWvw

. 
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1 
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