Mixed-Mode Simulations of Touch Screen Panel Driver with Capacitive Sensor
based on Improved Charge Pump Circuit
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ABSTRACT

This paper introduces a 2-dimensional touch screen panel driver based on an improved capacitive sensing circuit. The improved capacitive
sensing circuit based on charge pump can eliminate the remaining charges of the intermediate nodes, which may cause output voltage drift.
The touch screen panel driver with mixed-mode circuits was built and simulated using Cadence Spectre. Verilog-A models the digital circuits
effectively and enables them to interface with analog circuits easily. From the simulation results, we can verify the reliable operations of the
simple structured touch screen panel driver based on the improved capacitive sensing circuit offering no voltage drift.
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g 545 2= = 51 8bit parallel register = spectre )] A

A& ¥ = adhl Fo] Boe 2] etel Q1= Bl S ARG5S T
112 Verilog-A= 73 ¥ 8bit 7h-&H o]t}

module counter_Bbik (vd?, vdS, vdS, vid, vdl, udZ. wil, w0, volk, velear)s
clestrical vd7, wdS, wdl, vid, v, wd2, vdl, wdo, velk, vele

parameter real trise = 0 from [01in

parameter real tfall = 0 from [0:inf):

parameter real tdel = 0 from [0:infl:

parameter real vlogic_hish = 3,33

Parameter real vlesic low = 0F

parameter real utrans = 1,65

“define HUM_CNT_BITS El

real vd[O MUM_CHT_BITS-11:
integer
integer e

analog begin
2 mltxal step ) beain
retons:

end

B (cross(Vivelk] - wtrans, 1.01) besin
i=1%1;

> 255) begin

in
wdl0] = (001 2 23 »= 1) ? vloaic_hish 3 vlogic_low):
wd[1] = ({{i % 43 >= 23 7 wlogic_high 3 vlogic_low)r
wd[2] = ({1 2 8) >= 4} ? vlogic_high : vlogic_lowl:
wd[3] = (((i ¥ 1B} »= B ? vlogic_high : vlogic_low):
wd[4] = [((i ¥ 32] >= 16) ? vlogic_hish t vlogic_low):
wd[8] = (001 ¥ 64) >= 32) 7 vlogic_hish : vlogic_low):
wd[6] = ({{i ¥ 128) >= B4) 7 vlogic_high 3 vlogic_low)y
wdl71 = ({{i 2 256) >= 128} ? wlogic_high : wlogic_low):

end
end
i
#¢ clear counter

B {cross(¥ivclear) - vtrans, 1.01) begin
i=0

wd[0] = vlogic_lows
wlogic_lows

vlogic_lows
vlogic_lows
wlogic_lous

wd[7] = vlogic_low:
end

#/ assign the outputs

Wiwd?) <+ transition{ wd[7]. tdel. trise, tfall J:
WwdB) <+ transition( wd[6], tdsl. triss, tfall J:
WwdE) <+ transition( wd[B], tdel. trise, tfall J:
Wiwdd) <+ transition( wd(4], tdel. trise, tfall 13
Wiwd3) <+ transition( wd(3], tdel. trise, tfall 13
Wwd2) <+ transition{ wd(2]. tdel. trise, tfall J:
Wlwdl) <+ transition( wd[1], tdel. triss, tfall J3
Wvd0) <+ transition( wd[0], tdel. trise, tfall J3

“undef NUM_CNT_BITS

endmaodule

a8l 4. Verilog-AZ 22215 8bit 7HRE
Fig. 4 8bit counter modeled with Verilog-A
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