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Design of Charge Pump in AM-OLED Driver IC

ZHOU Jing, WEI Ting-cun

( School of Computer, Northwestern Polytechnical University, Xi' an 710072, China)

Abstract: AM-OLED (Active Matrix-Organic Light Emitting Diode) is called the next-generation flat panel display
technology. The design of the charge pump is the key point for the design of power supply module in AM-OLED
driver IC. The charge pump can be used as a booster or a buck or an inverter of the input voltage, to supply the
operating voltages for other circuit block. After analyzing the function and performance requirements of power

supply module in AM-OLED driver IC, the Verilog-A model and the design of all charge pump module have been

completed and they are simulated by HSPICE using 0. 16 pum HV process.
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@(cross(U(clk)-logicH,+1))
begin
if(U{dk)>logicH && V({d1)<logicL)
rout=(U{in1)*c1+(rout-U{in2))*c2)/(c1+c2)+U(in2);
else if(U(dk)>logicH && U(d1)>logicH)
rout=rout-loadI=T/(2%c2);
end
@(cross(V(clk)-logicL,-1))
if(U(dk)>1logicH && U(d1)>logicH)
rout=(U(in1)*c1+U(in2)*c1+rout*c2)/(c1+c2)-loadl
*T/(2%(c1+c2));
U(out) <+ rout;
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@(cross{V(clk)-logicH,+1)) ¢l 2
begin 5, 5y
if(U(dk)>1logicH && U(dl)<logicl) VINI di vo
routup=(U(in1)*c1+routup=c2 '
-routdown*c3+U(in2)*c1)/(c1+c2+c3); I al el R
else if(U(dk)>logicH && U{dl)>logicH) o1 T Ez !
begin _ﬂ
routup=(VU(in1)*c1+routup*c2-routdownx*c3 1 VIN2
+U(in2)=c1-upl=T/2)/(c1+c2+c3); lsz '_-L| s, =
routdown=routdown-T=downl/(2%c4); 21 T
@1 $2
end —
end
ﬂ(c;oss(u(clk)-logicl,-1)) A 6 ?I-EEE,?%?E%’#A]
begin -

if(U(dk)>logicH && U(dl)<logicL)
routdown=(routdown*ch-routup*c3)/(c3+ch);
else if(VU(dk)>logicH && U({dl)>logicH)
begin
routdown={routdown*ch-routup=c3
~downI*T/2)/(c3+ch);
routup=routup-upI=T/(2=c2);
end
end
U{outup) <+ routup;
U{outdown) <+ routdown;
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