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Design of CMOS LCD Decoder-Driver
Interfacable to Microprocessor

Yun Gueon Shin - Jong Hwa Lee
Dept. of Electronic Engineering

<Abstract>

A CMOS LCD decoder - driver LSI interfacable to the microprocessor is designed
by the standard cell design method and PLA structure under 3pm CMOS single poly
single metal design rule.

The circuit is composed of three major parts ; input, decoder—driver and backplane
driver. Each functional block is simulated by using EDAS-P for logic and by PSPICE
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for circuit. The number of bonding pads of the circuit is forty. The four-to-seven
decoder circuit for decoding the 4-bit data into a code B format is designed by using
a PLA structure in order to reduce the chip area.

The resulting layout CIF file was sent to 3m CMOQOS process line of ETRI for
processing the mask and fabrication. Unfortunately, the function test of fabricated chip
was impossible because the process line was very unstable and even the basic inverter
circuit was not functioned properly.

1.4 &

19803 2 EojMHAM BAEZ] AlZEE VLSI 7|$& Al2ddA 7len viEsd 714
9] A&FHQ 4o A& LAty gloy MErAg 7lgd 97 ULSI 2§37 of
Foix 1 itk WHRIIC, ZAIC Y HobdA FaR 540 F& h4e vBixA 4
A7t S48 dem, HI2de H2dIiCsd ZAICE e Aoz AFAsE 7o) vt
Ebibe A0 th[1] 4 BokellA e ThEF 4% JHAR sa7t G5 Frstn Q)
tt, Agg 717171 EEEHL A3 E A de AEE P ez dAd AiEe
Axd w4E F3387] A 58 FF3 A28 Z(Application Specific Integrated
Circuit)® 27F F718t2 9lv}[2]
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31 712 QIE EHAA

8& CMOS 71% <¢Iujg] et} o712 PMOSS NMOS® W/L2 3um 4 AT
3g HEae P AE7 Yol& vehd Rolh,
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tt=2x C/Bn(Vag - Vi) X [(Ven = 01Va) / (Vad = Vi)
+ 1/ 2 x In({19Vaa - 20Vw) / Vad)l

T Vi = 02Vae YW te= 7HE3)
tt =4 C./ (Pn x Vaa)

tr = 2x CL/ Bp(Vag — IVil) x [(UVpl = 0.1Vaa) / (Vaa - [ Vel)
+1/2x In((19Va - 201 Vypl) / Vaa)]

PFRZFA R [Vl = 02Vae Gl 2 P8

tr =4 CL/ (Bp x V)
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Bl WAl e LS EAlshd

tae =t/ 2
tar = tr / 2

= (tar *+ ta) /2
= (tr+t)/ 4

of 7] A
Vaa = Supply voltage
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Vi = PMOS threshold voltage

Vi = NMOS threshold voltage

Bp = PMOS gain factor( = Iy x Cox X W, / Lp)
fn = NMOS gain factor( = Uy X Cox X Wa / Lu)
W, = Channel width of n-device

W, = Channel width of p-device

L. = Channel length of n-device

Ly, = Channel length of p-device

Cox = Oxide capacitance

Cr = Load capacitance
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