19 2 Vol 19,Na 2

1998 2 CH N ESE JOURNAL OF SEM ICONDUCTORS Feb , 1998
*
( 100084)
: /
, W TA W inner-T akeA II) ,
, . PSPICE s
, 5LA; , SuA . ,
avos , VL SI

EEACC: 6230F, 257D, 1285

[1 3]

[4]

VL SI '

) VL SI . VLSI

, : MOS

, . . PSPICE ,

, 1972

, 1936 , , )

1996-11-14 ,1997-01-24



145

) avos , VL SI
/ t
Hughes 1989
MOS )
/ : 1 1
M 2 M s ,CK CK
, M s , M1 M: )
Vgsl(t) = Vgsz(t)
|out(t) = lin (t)
, T
1M 2 T M 2
|0ut(t) = ||n(T)
MOSFET
/
/
2 1
Block1l ;
M 12 lo
M 11 , lino M o2
. , M 11 )
Block?2 WTA ,
WTA

aM0sSs , VL SI

Icut

(2)

(3

. 1ni (0 i< 3)

, M oz M os
M u
M o2

M o3
7 Mau
lo | ino

' NMOS



19

146

n...e\

«.:aN

_:.oN

owor

ypoig

£12019

O

10

X001

T

e
v

MO

da

13401

r \&x.U



2 : 147

M2M2aMa Mo , M2M22zs M2
l1 12 |3 , , 10> l1, 10> 12 lo> 13 Ma2M2az M
lo, M2M2az M2 , 2
3 4 , l1 12 |3 MOS )
WTA lwout M 25 lo ,
Block3 ,
, . , Ma Ma
M s3 .N Mn Mn,P Mp Mp
M WTA M 21 M M 21 Maa M a2
Ve M p1 M n1 , M n2
M p2 . M n1
9 , M n 9 , Ve
Blook3 567 8
, 910 11 12
Block4 N MazMsMu Mas CKo CK1
CK: CKs P M MaszrMas Ma M a1
W TA lwout, louto loutz lout2
loutz louto loutr loutz  louts
, 3

5

ok, ] T LT LT
| | !
) To, Ck, : : | !l_ll ”_l }l—“ “_l
Vi : Block3 N [
CK, | } !_li || [ 1 ;
M n1 MOS : l P ]
CK, — H—H 1
567 8 , 9 10 | [ [yl ! I
CK, — — T
1 12 . 567 ey
CK; ] | | 11 1 ] L I
8 Blockl M 11 To TI T2 T3 Ts
T4
Block3 M =2
. Ta , Vi 3
, 567 8 , 910 11 12 . T2
, Ckp ,Block1l M 1 ,
W TA . lino=max (o, lint, l'n2, 1in3) ,W TA
( lwout= |in0), 1 , 23 4
T2 ,CKo , Block4 M 22 ,

, louto=lina T3 , Ckp CKo ,B lock1 B lock4



148

19
, louto | ina Ta , Ckn ,Block3 M a1
. 1 5 , 23 4 67 8
V Souto , V Soui (i= 1, 2, 3)
' V Souti
, 5 M 32 , 5 . ,
5 Blockl M 1 , I ino , Blockl
M o3 Ckp M o3 lo , lino
, lint lin2 | in3
, louta , Block3
, Block4 louto> out1
> louz™> lou , Block3
, loui (i= 0, 1, 2, 3)
, , 4 , SV aM0oS
,  Ckn , Reset Vi
NOT
C_K.. ”Q CK. Reset (V)
1
Vin SW
i

V Saui (i= 0,1, 2,3)

| outi (|: O, 1, 2, 3)

|ouli VSouli ]
Block2 WTA ) )
|outi VSouti , y
B lock4 CcKi(i= 0,1, 2, 3) , CKo ,
MAX ; CKs , M N
Blockl Block3 Block4, ,
W TA B lock?2 , MOS
) ) , W TA
50ns,

Vou



) W TA ,

2 149
’ ’ N ’ Iino Iiﬂl Iinz 1in3
™ ‘out0
4 —el  HFRE [ feu
W —™ ]out2
?{é —= Ty
5 S I -
B e BRI B
PSPICE ,lini (i= 0, 1,
2, 3) 195uA 185pA 200uA 190uA ; ‘ x ‘
L (I =012 3) 1450A  135uA Vouo Vour Vouez Vous
150pA 140LA ; ,ni(i= 0, 1,2, 3)
95uA 90uA 100pA  85pA; , L >
(i=0,1,23) 20uA  25pA  10pA 150A.
) | outi V outi 1 | outi (|
zoo;iAL-‘—_ﬂ—_;__n‘-—T_—_:' G'OV{ _______________ _:
| ] .
| B |
| 4. OVr a |
l Y
L00pA |- A : : |
| I 2.0V Y |
] Q aad S
| 4 | al \
! l : ) 3 J
| W BN
A lo—o—el L o all — L ] oV o 1 o O Y
Ops  10us  20ps  30us  40us  50ps  6Ops Ops 10;73“1127);15 30pus  40ps  50us V—GA'(;}J.S
@ @ lauw O lawt v Lows A1 Tows M) 2:Veuwo ¢:Veur 9:Vouz A: Vous
6
=01,273) , &@a PSPICE ,
1 5%- ) SIA
1 PSPICE
|out0/IJA |out1/M |ou12/M |oul3/IJA Gnax/lvA
200 4 194 9 189 8 185 2 Q4
152 1 147 7 142 5 137. 8 28
103 4 98 4 88 6 84 6 34
29 8 24 5 18 9 13 9 4 8
5
/



150 19

, . PSPICE ,
) aM oS ,
VL SI . ,

[1] Bingiao L i, ZhijianL i and Bingxue Shi," A n analogue integrated circuit of aHamming neural network designed and
fabricated in CM O S technology”, LJCNN 93, N agoya, Japan, 1993

[2] ) , ,1994
[3] ) VL SI , , 1996
[4] , , : , 1989

[5] T. S Fiezetal , [EEEJ Solid-State Circuits, 1991, 26(3): 192 201
[6] R H. Zeleetal , IEEEJ Solid-State Circuits, 1993, 28(5): 569 575
[7] R H. Zeleetal , IEEEJ Solid-State Circuits, 1994, 29(3): 200 209
[8] Minkyu Song et al. , IEEEJ Solid-State Circuits, 1993, 28(2): 133 137

Novel High Resolution Switched-Current
Sorter Based on M agn itude

L in Gu and ShiBingxue
(Institute & M icroelectronics, Tsinghua U niversity, Beijing 100084)

Received 14 N ovember 1996, revised manuscript received 24 January 1997

Abstract A novel high resolution svitched-current orter based on magnitude is firstly
proposed In this orter, switched-current circuit isused to track/hold input signals High
reolution symmetricW TA (W inner TakeA II) network isenployed to find themaximum
current Then, sorted currents based on magnitude are output in time-shared way. The
structure of this sorter is smple, flexible and its scale can be easily extended PSPICE
simulation show s that the deviation of output current from the correponding input current
is snall, the maximum deviation is 5uA, and the orting reslution is better than 5pA.

Since av itched-current structure is enployed, this orter is able to be fully compatible
w ith a standard digital OM O S process and easily mplenented in VL Sl technology.
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