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Abstract

In this paper, as we have integrated SCF for voice signal processing using CMOS circuit with the
low power dissipation and the easy circuit design, it has been presented the simplified CMOS OP AMP
design method with ¥5V power source in order to use together with digital part.

After an example about SCF CMOS OP AMP design, it has been performed layout appling
channel width and length obtained by design method, and then its characteristics were simulated

by SPICE 2G program.

Therefore, this design method will be applied the general CMOS OP AMP design in the electronic

circuit.

I. M g

196030 9] A (monolithic) OP AMP&] slwe
7% RLC ¥ ¢ 7]%¢ 4% £+ 3+ F RC
5 ¢4 glov), H&d RCHE FAl87] o
Ha 2rdge] wizslote Ao olste] w4
oz FA3 ) HslME A2 320l A
ofab et v o A3 7€ MOS F
A 7)E9 wetg aojetel SC(switched capacitor)

*E@A, gl 2dtkBk ERILEH
(Dept. of Electrical Eng., Chonbuk Univ.)
BXHF 1988F 68 208

(257)

327} AAsle] FEUEE AT £
v, SCF (switched capacitor filter) &
Hx A3 & £ 9l

SCF& 299 #sllAlg 282 OP AMPE F
Asinz SC ¥ E A st 3ol CMOS 3
2E ol&3le] OP AMPE AAISIY opdza 32
AA 7} Bolsla xe|dFH o] g Hul ohie} £l
g 33 gEste] VLSISH & 4 gloh?

UA slgie
ttdo e a

gz E =FAAE CMOS 328 542 ol
Sl OP AMPE R staled 44 48 4 9
£ 4AMYE AAsglen, OP AMP A 24



s REE A

of o AAelg £t AAs OP AMP

MOS Eaiz| 26 Hd (W) ZHo|(L)+
CMOS n-well 5271 % A431 Lambda A At
ol wie} LAYOUTS g-dfsiadct.  zeja dAd
CMOS OP AMP slz o Algde]ld 2547 4
AzAEL va FE sz ek

3z 9
3um

II. CMOS OP AMP2| =

AAE CMOS OP AMPS 32 % 57tz
2813 o
Voo ° )
il--i‘%*&j aeged eamne
31':]—4 r
| ik
;—"E| \jl-—_3 « "E =y,
vh vh out
R,
"¢ d:
L.
{a)
C‘ R.
W
Vout
< 4dc SR, &+
G-M."R‘ ' <>§-lvl S
(b}
28/ 1. CMOS OP AMP9 +=

(a) 2% CMOS OP AMP

b £24% 5738

Architecture of CMOS OP AMP,
{a) two stage CMOS OP AMP,
(b) small signal equivalent circuit.
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Fig. 2. Design circuit of SCF OP AMP.
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Table 1. The design specification of SCF CMOS
OP AMP.

I B 204 | smW old
open loop gain | 60dB°]4 GB 5MHz o] 4
slew rate 12V/usec| offset A3t 1mVelu
PSRR 80dB o} 4 CMRR 80dB o] 4+
gain margin 10dB °]4 phase margin | 60° °]4}
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Table 2. Channel width and length of MOS
transistor.

%SS ¥§)pse Wikm) W(um) ¥gs ¥}(,)pse W(um) | L(gm)
M1 [NMOS| 117 10 M2 | NMOS| 117 10
M3 |PMOS| 50 10 M4 | PMOS| S0 10
M5 |NMOS| 15 12.5 | M6 | PMOS| 150 10
M7 |NMOS| 18 10 M8 | NMOS[ 15 13
M9 |NMOS| 5.5 4.5 || M10{ NMOS| 4.5 13.5
M1l |PMOS| 27 10
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Fig. 3. LAYOUT of OP AMP.
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Table 3, The performance characteristics
simulated by SPICE 2G.

Ed < +5V open loop gain | 79. 3dB
4nHy 1. 25mW | offset voltage | 0.9mV
phase margin 86° gain margin 27dB
CMRR 85.4dB PSRR 82dB

slew rate 10V/usec | GB 5. 1MHz
chip size 0. 062mm*
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