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		  Datasheet File OCR Text:


		  unisonic technologies co., ltd  ts2043                           preliminary                                                            cmos ic   www.unisonic.com.tw                              1 of 8  copyright ? 2010 unisonic technologies co., ltd   qw-r502-404.a   touch panel controller  ?   description  the utc  ts2043  is a highly integrated 12-bit sar  analog-to-digital (a/d) converter designed for touch panel  controllers. it features serial in terface and low on-resistance drivers  for 4-wire resistive touch panels. the utc  ts2043  contains all the analog and digital circuitry needed to complete a pen request.  the utc  ts2043  features a low-power dissipation consumes  only 800uw under a 125khz sample rate and in a 2.7v supply condition, it consumes only 2.7uw  at shutdown mode. the supply voltage is from 2.7v to 5.5v under normal operation.  the utc  ts2043  can be used in   applications such as touch  panels, personal digital assistants (pdas), smart phones,  point-to-sales terminals, high speed data acquisition, portable  instruments, and low power instruments.  ?   features  * power supply voltage: 2.7v ~ 5.5v  * serial interface  * 4-wire touch panel interface  * embedded touch panel drivers  * 12-bit ad converter  * programmable 8 or 12 bit resolution  * conversion rate: 125 khz  * 2 auxiliary analog inputs  * full power down control     ?   ordering information  halogen free  package  packing  TS2043G-R16-R ssop-16 tape reel     

 ts2043                               preliminary                                                             cmos ic   unisonic technologies co., ltd                    2 of 8               www.unisonic.com.tw                                                                                qw-r502-404.a  ?   pin configuration    ?   pin description  pin no.  pin name  description  1 v dd   power supply, 2.7v ~ 5.5v  2  x+  x+ input; adc input channel 1.  3  y+  y+ input; adc input channel 2.  4 x- x- input.  5 y- y- input.  6 gnd ground.  7  in3  auxiliary input 1; adc input channel 3.  8  in4  auxiliary input 2; adc input channel 4.  9 v ref   reference voltage input.  10 v dd   power supply, 2.7v ~ 5.5v  11  /penirq  pen interrupt. requires 10k ?  ~ 100k ?  external pull-up resistor.  12  dout  serial data output. this output pin is high impedance when /cs is high.  13  busy  busy output. this output pin is high impedance when /cs is high.  14  din  serial data input.  15  /cs  chip select input. this input is active low.  16 dclk external clock input.   

 ts2043                               preliminary                                                             cmos ic   unisonic technologies co., ltd                    3 of 8               www.unisonic.com.tw                                                                                qw-r502-404.a  ?   block diagram   4-channel  mux comp sar dac  (cap array) digital control logic dclk /cs din busy dout v dd /penirq x+ y+ x- y- in3 in4 v ref 11 1/10 16 15 14 13 12 2 3 4 5 7 8 9 6 gnd  

 ts2043                               preliminary                                                             cmos ic   unisonic technologies co., ltd                    4 of 8               www.unisonic.com.tw                                                                                qw-r502-404.a  ?   absolute maximum rating  parameter symbol ratings unit v dd  to gnd    -0.3 ~ +6  v  analog input to gnd    -0.3 ~ v dd  +0.3  v  digital input to gnd    -0.3 ~ v dd  +0.3  v  junction temperature  t j  +150 c  operating temperature range  t opr   -40  ~  +85  c  storage temperature range  t stg   -60 ~ +150  c  note:  absolute maximum ratings are those values beyo nd which the device could be permanently damaged.    absolute maximum ratings are stress ratings only  and functional device oper ation is not implied.    ?   electrical characteristics  (t a =-40c to 85c, v dd =+2.7v, v ref =+2.7v, f sample =125khz,  f clk =24*f sample , 12-bit mode, digital inputs=gnd or v dd . typical values are at t a =+25c, unless otherwise  specified.)  parameter   symbol  test conditions  min  typ  max  unit power supply requirements  specified performance  2.7    3.6  v  power supply  v dd   operating range  2.7    5.5  v    300    a  nominal supply current  i dd   shut down mode  (d clk =d in =v dd)     1   a    800    w  power dissipation  p d   shut down mode  (v dd =2.7v)    2.7   w  system performance  resolution    12  bit  integral nonlinear  inl      +/-2    lsb differential nonlinear  dnl      +/-1    lsb gain error        +/-4    lsb offset error        +/-6    lsb digital input/output  v oh  v dd *0.8     v  v ol    0.4 v  v ih  v dd *0.7  v dd +0.3 v  logic family  v il   cmos  -0.3   0.8 v  /pen request  ( /penirq )   v ol  100k ?  pull-up    0.65    v  analog input  input span      0    v ref  v  input range      -0.2    v dd +0.2 v  capacitance    25  pf  reference input  range v ref    1    v dd  v  input current  i ref  specified performance    15     a  x / y switches  x+, y+    switch on-resistance    5    ?   x-, y-    switch on-resistance    5    ?    

 ts2043                               preliminary                                                             cmos ic   unisonic technologies co., ltd                    5 of 8               www.unisonic.com.tw                                                                                qw-r502-404.a  ?   typical application circuit   ts2043 8 7 6 5 4 3 2 1 9 10 11 12 13 14 15 16 dclk /cs din busy dout /penirq gnd y- x- y+ x+ v dd 2.7v v dd v ref in3 in4 clock chip select data in busy status data out pen interrupt 0.1uf 0.1uf 10uf touch panel    

 ts2043                               preliminary                                                             cmos ic   unisonic technologies co., ltd                    6 of 8               www.unisonic.com.tw                                                                                qw-r502-404.a  ?   application information   overview  the utc  ts2043  is a 12-bit switched-capacitor a nalog-to-digital (a/d) converter  and incorporates four channel  inputs, a serial interface, and low on -resistance switches for touch panel.. it s upplies from a single supply varying from  +2.7v to +5.5v. it requires an external reference, which  is directly limiting the input range of the converter. the  four-channel multiplexer contained in the circui t decides the input to this converter (see  figure 1 ). in addition, an  external clock is  also required.    operation of 24-clocks  the utc  ts2043  communicates with microprocessors or digital signal processors through a synchronous  serial interface. for a total 24 clock cycles on the dclk  input, three serial communications are needed to complete  one conversion. (see  figure 2 )    acquire on conversion 1 1 8 1 /cs dclk x/y  switgh din busy dout tri-state tri-state start a2 a1 a0 mode1 mode0 pd1 pd0 11 (msb) (lsb) 0 tri-state tri-state figure 2. serial interface of ts2043   

 ts2043                               preliminary                                                             cmos ic   unisonic technologies co., ltd                    7 of 8               www.unisonic.com.tw                                                                                qw-r502-404.a  ?   application information(cont.)  serial interface  once a falling signal applies on /cs pin (active in low) , the operation is initiated. after /cs falls, the utc   ts2043  begins to look for a start bit on the din input. at  the end of the operati on the /cs pin should be pulled high,  which minimizes supply current if dclk is left running.  control byte  the first eight clock cycles provides  the control byte on din pin. (see  table i  and  table ii  for more information).  the control byte represents the st art operation, addressing, resolution, and power down information.    table i. control bits in the control byte  bit 7  bit 6  bit 5  bit 4  bit 3  bit 2  bit 1  bit 0  start a2  a1  a0 mode1 mode0 pd1 pd0  table ii. description of the control bits  bit name  description  7 start start bit.  6,5,4  a2,a1,a0  input channel select bits.  3,2  mode1  mode0  12-bit / 8-bit conversion  configuration bit.  1,0  pd1,pd0  power down control bits    start bit ? initiate start  the control byte starts with the first high bit on din. the  first bit must always be logic hi gh (1) to initiate the start  of the conversion. the utc  ts2043  will not start until t he start bit is detected.   addressing bits ? input channel selection  the next three bits on control byte are addressing bits (a2,  a1, a0), which select the active input channel of the  input multiplexer, and t ouch panel drivers. (see  table iii  for more information).  table iii. input channel configuration  a2 a1  input  channel  x switch  y switch  reference  0 0  x+  off  on  v ref   1 0  y+  on  off  v ref   0 1  in3  off  off  v ref   1 1  in4  off  off  v ref     mode bits ? conversion resolution configuration  the mode bits (mode1, mode0) set the resolution of th is device. with the mode1 bit low (0), the following  conversion will have 12 bits of resolution. with the mode1 bit high (1) the following conversion will have 8 bits of  resolution. (see  table iv   for more information.)  table iv. resolution configuration   mode1 mode0  description  0 1 12bits resolution  0 0 12bits resolution  1 1 8bits resolution  1 0 8bits resolution    pd0 and pd1 bits - power down control  the last two bits are pd1 and pd0 bits, wh ich control the power down mode of the utc  ts2043 . through  applying a same logic high(1) this device enters a power-up mode, while enters a power-down mode by a same  logic low (0) on pd1 and pd0 bits.(see  table v  for more information).  table v. power-down selection  pd1 pd0 penirq  description  0  0  enable  power-down between conversions. y- switch is on.  0  1  disable  power-down between conversions.  y- switch is off. /penirq is disabled  1 0 disable no used.  1  1  disable  no power-down between conversions. 

 ts2043                               preliminary                                                             cmos ic   unisonic technologies co., ltd                    8 of 8               www.unisonic.com.tw                                                                                qw-r502-404.a  ?   application information(cont.)  operation of 16-clocks  the typical operation of the utc  ts2043  is 24-clocks (three control bytes) per conversion. however the control  bits for the next conversion can be overlapped wi th current conversion for a faster conversion.  figure 3  shows the  timing of 16-clocks per conversion.    /cs dclk x/y  switgh din busy dout (msb) (lsb) 0 11 (msb) 11 10 9 on on 8 1 1 8 1 1 figure 3. timing of 16-clocks per conversion analog input  there are four channel inputs in the utc  ts2043 . x+ and y+ inputs are for touch panel measurement, 2 auxiliary  inputs are in3 and in4. the input to t he a/d converter is selected via the f our-channel multiplexer. (see block  diagram)  input channel   the input channel configuration of the utc  ts2043  is shown in table v. the contro l bits are set via the din pin.  (see control byte section). the selected channel is for  a/d converter input. please refer to figure 5 for detailed  input channel multiplexer. for measuring x+ and y+, y  switches and x switches are turned on respectively.  reference input  an external reference voltage source is needed for the utc  ts2043 . the reference input sets the analog-to-digital  converter (adc) input range. if the reference input is fr om the power supply directly, to avoid noise from power  supply, special care must be  taken into consideration.                                              utc assumes no responsibility for equipment failures that result from using products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products specifications of any and all utc products described or contained herein. utc products are not designed for use in life support appliances, devices or systems where malfunction of these products can be reasonably expected to result in personal injury. reproduction in whole or in part is prohibited without the prior written consent of the copyright owner. the information presented in this document does not form part of any quotation or contract, is believed to be accurate and reliable and may be changed without notice.  
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