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ABSTRACT

In this paper, we propose o CMOS fully baolonced
switched-curren: (8]) sompie-hold ompiifier for 20 M#EH=
sampiling rate applications. The proposed crcuit 5 based
on the swilched-cwrren! lechnigus described m [1.2]
which is approprime for low voligee operorion The
programmability of the sampie-hold circuir is achieved
vig the MOSFET Oniv Cwremt Drsion (MOCD)
technigue [3]. Wz presemr o mew method for sign bit
reqit-otion wsing the two outpur currers of the MOCD.
The programmable S'H ciocunr s desipmed 10 be
Jabricared m 0.8um CMOS technology from AMS.

1. Introduction

The swiched-current (SI) rechmigue has been considered
ms 2 practical way for the impiemenmrion of analos
sampied datz system m diznal CMOS technoioey [4]
Unfornmar=ty, the convennona! S =chnigue presents the
same lmmimation of SC coruis with respect o the
conduction zap of the swnches when operaeed ar jow
supply volmzes [5]. To overcoms the conduchion sap of
the switches the Sl techmigue propessc m [1] fias besn
developed. In this S1 circunt stategy, the constan: volmes
swirching of the sampie-hold is well sun=d 1o low volaes
applications, since 1t avoids the conduction gap of te
switches as well as the sigmal dependent charee injection.
Based on this method. 2 fully baianced S| sampie-hoid 15
proposed m this work.

Fuliv Balanced Circuit Architecnires (FBCAS) are widsly
used In analos-sienal-processine applicanons, pecause an
FBCA ensurss high power supplv rejection, mmprowves
lincarity and incresses the dvnamic ranes Also, in
sampled data circuit (switched capacnor or swiches-
current) FBCA reduce the =ffects ciock fesdthroueh and
charge injection. The proposed 5'H has an FBCA 10
achieve hizh accuracy m low volmge application. The
proposed S'H is described m section 2. The bmar weight
conmoliad MOCD is illusmated mn sscnion 3. Section 2
mcludes a symulanon resuht of the proposed S'H circuir

2. Fully Balanced SI Sample-Hold Circuit

The general block diseram of 2 sampied current-mode
sienal procsssing is depiceed in Fiz. 1. The mpm and
outpmt blocks are imnterfaces between the cors section
(curreni-mode) =nd the smmomndme  volagc-mode
cocuis. Moreover, the singie o balanced and balanced
10 sincie snded sectiops are pecessary 10 terface 2
baianced cirenit 1o 2 single snded one.
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A fully balanced swiched-curremt block s designed
psing the smwevouchitway of methodology 25 m [172]
The propesed fullv balanced (F8) sampie-hoild is shown
m Fiz. 2 In this cirou e corens (1 and 1) 2
processed m TWD SE=ps:

» Track mode : the inpur currems are f2d @
the cell when both swiiches are closed The
currents are memorized 25 volmpes across
the hoiding capacnors b showid be
rmphasired that lnear capacnors zre not
needed 10 STOrE the daa.

= Hold mode: when the switches open. the
voltaees are heild on the capacmors. These
volmees canse the ourpm correnrs ™ be
=gual and opposits 10 the MpUl currents as
long 2s M, and M. have the sams aspect
Tatos.

In the SI stucture shown in Fig. 2. all the switches
operate @t a consam DC volage, =qual v Vi, thus
czusme both the charse mmjection and Swilth opening
tume [6] 1o be sional mdependent. The “conduction gap™,

2 kev lIimmzamnion of the swichas in convennonal Sl and
SC techmigues a1 low vokaee supply is avoided with the
echnique shown m Figl The SwIChes work ar z
conszam: DC level owr of this zap. in this echnigus
CMOS switch becomss pomtess. in our desien NMOS



switches have been used due to therr higher conductance
comparsd with the PMOS swiches. Our propesed circuit,
avoids the switch gap by adjusting Vo, using the bias
circuit shown in [1.2].

Fig. 2. Proposad switrched-current fully balanced sample-
hold circuir

The fully batanced (FB) differential op-amp to be used in
the S/H circui has been desiomed accordime to the
methodology m [7]. The FB op-amp schemanc =
appendix A. The proposed 5/H hac besn desiomed for
20MHz sampling rate and usme the MOST parameters of
the 0.Bum CMOS w=chnology from AMS.

3. MOCD Circuit Architecture and Sign Bit
Realization

(3.2) The MOCD schematic
The MOCD iadder circuit is based on the current division
technigue reported m [3].The schemaric of the MOCD
together with its symbol are shown in Fig. 5. The ompm
currents @t the SUM and DUMP imes are dimimliv
controlied fractions of the mput corrent. This fracrion is
related to the digital control word as
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where N s the number of the MOCD's bins.
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Fig. 3. The MOCD cirzuit scheme and its svmbol.
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(3.b) The negative coefficient
Impicmentation.
Programmable (sizn and value) taps are mecessary for
fully programmable filters. The MOCD ansnuation
factor is chaneed by nsme the digital word, Egn. 1. The
sizn bit (negarive coefficient) conmrol can be achieved by
adding an exz tansistor with the forst section of the
MOCD (exoz mpur mansisor) 25 in [8]. The method
described i [8] to mvern the ompwt currents of the
MOCD’s & relatively slow due 1o the need o mven the
curremt of the MOCD's. thus requiring the imternal nodes
of the MOCD’s 1o be chareed 1o 2 new s=1 of volmeges.

Here, we proposc 2 mew method for the sign bn
realization. This method is suitable for 2 fultv balanced
circuit It uses the rwo output currents of the MOCD by
adding the SUM cmrrent of one MOCD © the DUMP
current of the other one, a5 shown m Fiz. 42 The
positive pupur current [ 1S

I, =Qa-1J=§I @)
The MOCD fraction factor (z) changes from zero 10 one
when the digmal word (<bi>} s chanezd from 00 o FF
(8 br's MOCD). The variation of the coefficient B
acamst the control digital word s dliustrated m Fig. 4.b.
This method avoids te need o mvert the current of the
MOCD’s, thos keesping the node woltaees of the
MOCD's ar fixed vaines. Therefore, the approach
proposed here 10 realize the sien bit is much faster than
the one in [§]
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Fig. 4. Proposad method for sign b realizanon.

4. The Sampile-Hold Simulation

Using the crcuns m sections 2 =nd 3, the fulhy
programmabie batanced SI sample-hold circuit has been
impiemented.  8-bit MOCD's have besn msed The
complete cocuit has besn smmulared with 3um/D.Bum
NMOS switches, the aspect matios of M, and M; equal 10
tum/Sum (bpum2 Sum MOCD wmmie wansitor) and
D3pF holdine capacitors. The strarzy of sign bnt
reaization has been tested 2s shown m Fig. 5. The top
figure of Fig 5 exhibirs the most sienificant b (sign-bit)
variation while the other bz are 1000000 {<2D>). Thus,
the MOUD fraction facor was +0.3 25 shown from the
TWD bOIDm Curves.



5. Conclusions

A fuliv programmable baianced S! sample-hoid
amplifier has been proposed and desiened. The proposed
5/H circun acheeves hieh accuracy due 1o the reduction of
the =ffecs of charge ijection. The programmability of
the SH is implemented using the MOSFET currem:
divider technique The new method for sign-bit
realizanion has been anaivzed and tested The SH
occupies 0.8mm- silicon arez and dissipates 6mW from 2
3V supply. The 5'H amplifiers proposed here can be nsed
to Implemen! programmable swiched-curremr IR and
FIR filters at low-voltage power supply.
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Fig. 5. The ume response of the programmable SI 5/H circuit



Appendix A

Table A-1. (L=2yum)

{ Op-amp parameter
The compiste fully baianced op-amp schemanc | CL{pF ) 12
used in this work s depiceed m Fig. A-1.(2). Becanse Ig (uA) | 120
the sicnais are no loneer referred o groumd. 25 m | Logt(mA) 2.0
single-rnded cocuit. the operamng pom of the W s (zm) 150
ampiifier cannot be swmbilized A Common Mods Wi alum) 30
Feedback Loop (CMFB) biock has 10 be added ©o i =
. . . i Wy {m) 30
pvercome this probi=m. In owr desisn. a2 MOSFET w 30
n=twork M. 2nd M. mst=ad of 2 resistive nerwork. is | 7'-""“”11}_ f '
empioved 10 “sense ~ the common mods volage. The Wic ac (Jm) ':,’{."
network composed of Ms. and M, 5 identical to the Vo (zm) 200
network empioved to senerars the common mode Wy 1o (um) 400
volaee 2s shown m Fiz. A-1{b). The opamp desien | W g (m)Li{mm) 5’5
methodology i [7] has bzen used 1 defme transmior A, (dB) |62
geometry. The desien method results are shown m GB (M Hz) )
tabie A-1. | Phase maren | 54°
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Fig. A-1. Fullv balanced differential op-amp schematic and V., senerarsd circuit



	Page 1
	Page 2
	Page 3
	Page 4

