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FEATURES

4-wire resistive touch screen interface
Digital 1/0: 1.5V to 5.25V

One auxiliary analog input

Touch pressure measurement

On-chip reference voltage: 2.5V
Operation voltage: 2.2V to 5.25V
Specified throughput rate: 125 KSPS
Battery voltage measurement: 0 to 6V
Internal temperature sensor: -40 to 85°C
Programmable 8-bit or 12-bit resolution
Available In QFN package

RoHS compliant and 100% lead (Pb) free

APPLICATIONS

Pagers

Cellular Phones
Portable Instruments
Point-of-Sale Terminals
Touch Screen Monitors

Personal Digital Assistants

ORDERING INFORMATION

PART PACKAGE [RoHS| Ship, Quantity

ZT2046Q|QFN-16L 4x4| Yes |Tape and Reel, 5000
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DESCRIPTION

The ZT2046 is a 4-wire touch screen controller
with programmable 8-bit or 12-bit successive
approximation converter, synchronous serial
interface and low on-resistance switches. The
ZT2046 operates from 2.2V to 5.25V and fea-
tures touch pressure measurement, battery
measurement, and temperature measurement.
The ZT2046 also has an internal 2.5V reference
that can be used for the auxiliary analog input,
battery voltage detection, and temperature
measurement modes. The internal reference
can be shut down to save power if not in use.
An external reference can also be applied and
ranges between 1V and VCC. The auxiliary
analog input varies from 0V to reference.

The ZT2046 features low power and high
speed operation. The power consumption is
less than 0.8mW at 2.7V, internal reference off,
and 125kHz sample rate, which makes the de-
vice ideal for battery powered systems such as
cellular phones with resistive touch screens
and other portable instruments. The ZT2046 is
available in 16-lead QFN green packages.
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Absolute Maximum Rating

Power DissSipation.......ccccveervsiveinieiienne e 250mWwW
Digital Inputs to GND...........ccc........ -0.3Vto IOVDD + 0.3V
Analog Inputs to GND

VCC and IOVDD t0 GND .....ccoceeverererinererenene. -0.3V to +6V
Storage Temperature Range......c.cccocuu... -65°C to +150°C
Operating Temperature Range.................. -40°C to +85°C
Maximum Junction Temperature........cccccvveeceereenns +150°C
Lead Temperature (soldering, 10s) ......ccceeeeererunee +300°C
CAUTION: Stresses above those listed in “Absolute

Maximum Ratings” may cause permanent damage to
the device. This is a stress only rating and operation of
the device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied.

Electro-Static Discharge Sensitivity

This integrated circuit can be damaged by

ESD. It is recommended that all integrated

circuits be handled with proper precautions.

Failure to observe proper handling and in-
stallation procedures can cause damage. ESD damage
can range from subtle performance degradation to
complete device failure.

Block Diagram

Pin Description

QFN | NAME Description

5 VCC |Power supply input

6 XP X+ position input

7 YP Y+ position input

8 XN X~ position input

9 YN Y- position input

10 GND |Ground

11 Vgar | Battery monitor input

12 AUX | Auxiliary analog input

13 VREF |Reference input/output

14 I0VDD | Digital I/0 power supply

15 PENIRQ | Pen interrupt
Serial data output; The bits are clocked

16 DOUT out on t.he.falll.ng edge of DCLK. Th|§
output is high impedance when CS is
high.
Busy logic output; This output is high

1 BUSY impedance when CS is high.
Serial data input; If CS is low, data is

2 DIN |clocked into the register on the rising
edge of DCLK.
Chip select input; This input controls
conversion timing and enables the serial

3 cs . . .
input/output register. CS high = pow-
er-down mode (ADC only).
External clock input; This clock runs the

4 DCLK |SAR conversion process and synchroniz-

es serial data 1/0.

PENIRQ
(P vCcC
)
GND
b INTERRUPT o-|EI TEMP IOVDD
SENSOR
XN
A1 !
YP | >
YNO > —
o-||:i_ BUSY
1 6-T0-1 SAR+ADC
= I/p 25v CONTROL |« . DCLK
AUX O »| Mux REF LOGIC Serial
Parallel DOUT
V Interface
> BATTERY [
Vgar C MONITOR >
/12 DIN
T CHARGE
»| REDISTRIBUTION
DAC

VREF T
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Electrical Specifications
VCC=2.7Vto 3.6V, T = -40°C to +85°C, VREF = 2.5V internal reference, fpc i« = 2MHz, 12-bit mode, digital inputs =
GND or IOVDD, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
POWER-SUPPLY REQUIREMENTS
vec? Specified Performance 2.7 3.6 Vv
Operating Range 2.2 5.25 \Y
IovDD? 1.5 vce v
Quiescent Current® VCC = 3.6V, Internal VREF Off, fyc x = 2MHz 380 UA
VCC = 3.6V, Internal VREF On, fpcx = 2MHz 670 UA
VCC = 2.7V, Internal VREF Off, fyc « = 200kHz 170 MA
Power-Down Mode with 3 HA
CS = DCLK = DIN = 10VDD
Power Dissipation VCC=+2.7V 1.8 mW
ANALOG INPUT
Input Voltage Range 0 VREF Vv
Absolute Input Range Positive Input -0.2 VCC+0.2 Vv
Negative Input -0.2 0.2 \Y
Input Capacitance 25 pF
Leakage Current 0.1 UA
REFERENCE INPUT
Range 1.0 VCC Vv
Input Impedance SER/DFR=0,PD1=0 1 GQ
Internal VREF Off
Internal VREF On 250 Q
REFERENCE OUTPUT
Internal Reference Voltage In- 2.45 2.50 2.55 \Y
ternal Reference Drift 15 ppm/C
Quiescent Current 500 HA
SYSTEM PERFORMANCE
Resolution 12 Bits
No Missing Codes 11 Bits
Integral Linearity Error +2 Lsa*
Offset Error 6 LSB
Gain Error External VREF 4 LSB
Noise Including Internal VREF 70 uVrms
Power-Supply Rejection 70 dB
SAMPLING DYNAMICS
Conversion Time 12 CLK Cycles
Acquisition Time 3 CLK Cycles
Throughput Rate 125 kHz
SWITCH DRIVERS
On-Resistance
Y+, X+ 5 Q
Y-, X- 6 Q
BATTERY MONITOR
Input Voltage Range 0.5 6.0 \Y
Input Impedance
Sampling Battery 10 KQ
Battery Monitor Off 1 GQ
Accuracy Vgar = 0.5V to 5.5V, External VREF -2 +2 %
Vgar = 0.5V to 5.5V, Internal VREF -3 +3 %
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Electrical Specifications (continued)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
DIGITAL /O
Capacitance All Digital Control Input Pins 5 15 pF
Viu | HIH | € +5pA IOVDD ¢ 0.7 10VDD + 0.3 Vv
Vi | IIL | € +5pA 0.3 0.3 ¢ IOVDD Y
Vo IOH = -250pA IOVDD ¢ 0.8 V
VoL 10L = 250pA 0.4 \Y
Output Format Straight Binary
TEMPERATURE MEASUREMENT
Temperature Range -40 +85 °C
Resolution Differential Method® 1.6 °C
Single Conversion Method® 0.3 °C
Accuracy Differential Method® +2 °C
Single Conversion Method® +3 °C
TEMPERATURE RANGE
Specified Performance -40 +85 °C

1. ZT2046 operates down to 2.2V.
2.10VDD must be - (+VCC).

3. Combined supply current from +VCC and IOVDD. Typical values obtained from conversions on AUX input with PDO = 0.

4. LSB means Least Significant Bit. With VREF = +2.5V, 1 LSB is 610uV.

5. Difference between TEMPO and TEMP1 measurement. No calibration necessary.

6. Temperature drift is -2.1mV/°C.

Timing Specifications
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Symbol Description Min MAX Units
taca Acquisition time 1.5 us
ty CS falling to first DCLK rising 100 ns
t, CS falling to BUSY enabled 200 ns
t3 CS falling to DOUT enabled 200 ns
t, DCLK high 200 ns
ts DCLK low 200 ns
ts DCLK falling to BUSY rising/falling 200 ns
t; DIN valid prior to DCLK rising 100 ns
tg DIN hold after DCLK high 50 ns
19 DCLK falling to DOUT valid 200 ns
tio CS rising to DCLK ignored 10 ns
t1 CS rising to BUSY disabled 200 ns
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t

CS rising to DOUT

200

ns

Table 1. Configuration of analog input, reference and touch screen in single-ended / differential reference mode
A2 Al A0 SER/DFR Analog In Measure X Driver Y Driver +REF -REF
0 0 0 1 TEMPO TEMP Off Off VREF GND
0 0 1 1 XP Y Off On VREF GND
0 1 0 1 Viar Vegar Off Off VREF GND
XP Off YP On
0 1 1 1 XP Z1 XN On YN Off VREF GND
XP Off YP On
1 0 0 1 YN Z2 XN On YN Off VREF GND
1 0 1 1 YP X On Off VREF GND
1 1 0 1 AUX AUX Off Off VREF GND
1 1 1 1 TEMP1 TEMP Off Off VREF GND
0 0 1 0 XP Y Off On YP YN
XP Off YP On
0 1 1 0 XP Z1 XN On YN Off YP XN
XP Off YP On
1 0 0 0 YN Z2 XN On YN Off YP XN
1 0 1 0 YP X On Off XP XN
\
Pen Interrupt > DC/DC ro Batter
Serial Data Out > Converter v

Converter Staus >————
Serial Data In > ———

Chip Select >
Serial / Conversion Clock >—

oAuxiliary Input

Figure 1. Typical application circuit of the ZT2046
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FUNCTIONAL DESCRIPTION

Theory of Operation

The ZT2046 is a fast, low power, 12-bit successive ap-
proximation register (SAR) analog-to-digital converter
(ADC). The ZT2046 can be operated from 2.2V to 5.25V.
The throughput rate of the ZT2046 reaches 125 KSPS
when 2MHz clock is provided. The sample and hold
function comes from the architecture of capacitive redi-
stribution. The ZT2046 integrates functions of 12-bit
ADC, reference, temperature sensor and battery voltage
monitor into a single chip.

The typical application circuit of the ZT2046 is shown in
Figure 1. The device features an internal 2.5V reference
(VREF) and uses an external clock. The serial clock input
(DCLK) accesses data from the part and also provides
the clock source for ADC. The VREF can be replaced with
an external, low-impedance voltage source between 1V
and VCC. The value of the reference voltage directly
determines the input range of the converter.

The analog input to the ADC is applied via an internal
multiplexer. This analog input can be any one of X-, Y-,
and Z-Position coordinates, auxiliary input, battery vol-
tage, or chip temperature. The ZT2046 is configured
with low on-resistance switch drivers that allow an un-
selected ADC input channel to provide power and the
accompanying pin to provide ground for a touch screen.
In some cases, the on-resistance may be a source of
error. However, this error can be negated with a diffe-
rential input to the converter and a differential refer-
ence architecture.

Analog Input

Figure 2 shows a simplified diagram of the analog input
of the ZT2046 incluing the differential input of the ADC,
the multiplexer and the differential reference. Table 1
shows the relationship between the A2, Al, AO, and
SER/DFR control bits and the configuration of the
ZT2046. The control bits are provided serially via the
DIN pin. For more information, see the Digital Interface
section of this data sheet.

When the converter enters the hold mode, the voltage
difference between the +IN and —IN inputs (shown in
Figure 2) is captured on the internal capacitor array. The
input current into the analog inputs depends on the
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conversion rate of the device. During the sample period,
the source must charge the internal sampling capacitor
(typically 25pF). Once the capacitor is fully charged,
there is no further input current. The rate of charge
transfer from the analog source to the converter is a
function of conversion rate.

vcc

Xxp
':,— XN
Yp
o-||:|‘ w XP YP VREF
X, Y Switch Drivers 3-T0-1
MUX
XP O— !
v IN+ REF+
W O s »IN+ ADC CORE |— DATA OUT

Vear O——— Mux

AUX O—»
TEMP O———»

XN YN GND

Figure 2. Simplified diagram of analog input

Internal Reference

The ZT2046 has an internal reference voltage of 2.5V
that can be turned on or off with the power-down ad-
dress, PD1 (see Table 4 and Figure 3). Typically, the in-
ternal reference voltage is only used in the single-ended
mode for battery monitoring, temperature measure-
ment, and for using the auxiliary input. Optimal touch
screen performance is achieved when using the diffe-
rential mode. The turn-on time of the internal reference
is typically 50us without a load. However, a 0.1uF capa-
citor on the VREF pin is recommended for optimum
performance. For the compatibility with the UH7843,
the internal reference voltage must be commanded to
be off.
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Reference
Power-Down
o
Band . VREF
gap
To i
CDAC =

Figure 3. Simplified diagram of the internal reference
Reference Input

The voltage difference between +REF and —REF (see
Figure 2) sets the analog input range. The ZT2046
operates with a reference in the range of 1V to VCC. The
internal reference can be replaced with an external ref-
erence. For best performance, the internal reference
should be disable when an external reference is applied.
The reference input can be made in single-ended mode
or differential mode depending on the control bit of
SER/DFR. If SER/DFR is set to 1, then a single-ended
conversion is performed. Figure 4 shows the configura-
tion of singled-ended reference. +REF conncets to either
internal reference or external reference. —REF is set to
ground. The YP and YN switch drivers are turned on and
the voltage on XP, the selected input channel to the ADC,
is digitized and converted with the reference. There are
several critical items concerning the reference input and
its wide voltage range. As the reference voltage is re-
duced, the analog voltage weight of each digital output
code (referred to as LSB size) is also reduced. The LSB
(least significant bit) size is equal to the reference vol-
tage divided by 4096 in 12-bit mode. Any offset or gain
error inherent in the ADC appears to increase, in terms
of LSB size, as the reference voltage is reduced. For ex-
ample, if the offset of a given converter is 2LSBs with a
2.5V reference, it is typically 5LSBs with a 1V reference.
In each case, the actual offset of the device is the same,
1.22mV. With a lower reference voltage, more care
must be taken to provide a clean layout including ade-
guate bypassing, a clean (low-noise, low- ripple) power
supply, a low-noise reference (if an external reference is
used), and a low-noise input signal.

The voltage into the VREF input directly drives the capa-
citor digital-to-analog converter (CDAC) portion of the
ZT2046. Therefore, the input current is very low (typi-
cally < 13pA).

There is also a critical item regarding the reference
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when making measurements while the switch drivers
are ON. For this discussion, it is useful to consider the
basic operation of the ZT2046 (see Figure 1). This par-
ticular application shows the device being used to digit-
ize a resistive touch screen. A measurement of the cur-
rent Y-Position of the pointing device is made by con-
necting the X+ input to the ADC, turning on the Y+ and
Y- drivers, and digitizing the voltage on X+ (Figure 4
shows a block diagram). For this measurement, the re-
sistance in the X+ lead does not affect the conversion (it
does affect the settling time, but the resistance is usual-
ly small enough that this is not a concern). However,
because the resistance between Y+ and Y- is fairly low,
the on-resistance of the Y drivers does make a small
difference. Under the situation outlined so far, it is not
possible to achieve a 0V input or a full-scale input re-
gardless of where the pointing device is on the touch
screen because some voltage is lost across the internal
switches. In addition, the internal switch resistance is
unlikely to track the resistance of the touch screen, pro-
viding an additional source of error.

vcc

YP I
VREF

o

i

3 XP REF+
]E—w\,—w\,—oi IN+  ADC

b3 IN-| REF-
|

b3 YN

GND O -} I_c

Figure 4. Simplified diagram of single-ended reference
(SER/DFR high, Y switches enabled, XP is analog input)

This situation can be remedied as shown in Figure 5. By
setting the SER/DFR bit low, the +REF and —REF inputs
are connected directly to Y+ and Y—, respectively, mak-
ing the analog-to-digital conversion ratiometric. The
result of the conversion is always a percentage of the
external resistance, regardless of how it changes in rela-
tion to the on-resistance of the internal switches. Note
that there is an important consideration regarding
power dissipation when using the ratiometric mode of
operation (see the Power Dissipation section for more
details).
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\9 A4 |

WA—WV-

REF+

b M—M—O—————IN+  ADC
b3 REF-
b3 YN

Figure 5. Simplified diagram of differential reference
(SER/DFR low, Y switches enabled, XP is analog input)

A —@-AA—AAA

As a final note about the differential reference mode, it
must be used with +VCC as the source of the +REF vol-
tage and cannot be used with VREF. It is possible to use
a high-precision reference on VREF and single-ended
reference mode for measurements that do not need to
be ratiometric. In some cases, it is possible to power the
converter directly from a precision reference. Most ref-
erences can provide enough power for the ZT2046, but
might not be able to supply enough current for the ex-
ternal load (such as a resistive touch screen).

Touch Screen Settling Issue

There are two key touch-screen characteristics that can
degrade accuracy. First, the parasitic capacitance be-
tween the top and bottom layers of the touch screen
can result in electrical ringing. Second, vibration of the
top layer of the touch screen can cause mechanical
contact bouncing.

External capacitors may be used across the touch screen
to eliminate noise generated by the LCD panel or back-
light circuitry. These capacitors need a settling time re-
quirement and can result in a gain error when the input
signal, reference, or both have not settled to the final
steady-state value before the ADC samples the inputs.
Three methods used to alleviate or avoid this issue are
described below.

The first method is to stop or slow down the DCLK for
the required touch screen settling time. This allows the
input and reference to stablize during the acquisition
time (DCLK 6 to 8 of the ZT2046; see Figure 9). This me-
thod can be applied in both the single-ended and the
differential modes. Another method is to operate the
ZT2046 in the differential mode only for the touch
screen measurements and program the ZT2046 to keep
the touch screen drivers on and not go into power-down
(PDO = 1). Additional conversions with the same address
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are necessary until the input signal settles. Once the
required conversions have been made, the MCU com-
mands the ZT2046 to go into its power-down mode on
the last measurement. The last method is to operate in
the 15-DCLK mode, keeping the touch screen drivers on
until commanded to stop by the processor.

Internal Temperature Sensor

The ZT2046 offers two temperature measurement op-
tions: single-ended conversion and differential conver-
sion. Both options rely on the temperature characteris-
tics of diode junction. The diode forward bias voltage
(Vge) vs. temperature is a well-defined characteristic.
The ambient temperature can be predicted by knowing
the value of the Vg at a fixed temperature and then
monitoring the change of Vg as the temperature
changes. The single conversion mode requires calibra-
tion at a known temperature, but only needs a single
reading to calculate the ambient temperature. This as-
sumes a diode temperature drift of -2.1mV/°C. This
method achieves a resolution of 0.3°C/LSB and a typical
accuracy of £3°C.

The differential conversion mode measures the tem-
perature twice. The first time (TempO0) is measured with
a constant current into the diode. The second time
(Temp1l) is measured with a fixed multiple of the con-
stant current into the same diode. The voltage differ-
ence between the first and second conversion is propor-
tional to the absolute temperature and is expressed by
the following formula:

T(°C) =2.573 * AV (mV) — 273

where AV is the voltage difference between TempO and
Templ. This method can provide more accurate abso-

lute temperature measurement and higher resolution
(1.6°C/LSB).

Battery Voltage Monitor

The ZT2046 can monitor the battery voltage from 0V to
6V as shown in Figure 6. The voltage to the VCC of
772046 is supplied at the desired level with a DC/DC
converter (ex: ZT7103). The voltage on Vg, is divided by
an internal resistor network of 4. If a 6.0V battery vol-
tage is applied on Vgay, there is 1.5V at the ADC input.
Table 1 shows the control bit settings required to per-
form a battery measurement.
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DC/DC
| CONVERTER
BATTERY —L*
ovTO 6V
J—, vee
Viar 0VTO 1.5V
ADC CORE

S

R 3

R2 2
E ||J R1:R2=3:1

Figure 6. Block diagram of battery measurement

Touch-Pressure Measurement

The ZT2046 offers two methods for measuring the
pressure applied to the touch screen as shown in Figure
7. The 8-bit resolution mode would be recommended
for this measurement but the following calculations use
12-bit resolution mode demonstrating its maximum
accuracy. The first method performs pressure mea-
surements using a known X-plate resistance. After com-
pleting three conversions of X-position, Z1-position and
Z2-position, calculate the touch resistance with the fol-
lowing equation:

Bt =Eq":i'.i'|= xxi:;'_::r[.%__i}

The second method requires knowing both the X-plate
and Y-plate resistance. Three conversions are required
in this method: X-position, Y-position and Z1-position.
Using the following equation calculates the touch resis-

tance:

Foiplats " ipmatiten '4'155-_ _ r _"faﬂrliarr
Bcust = 0EE |: z 1} ﬁ';'li-.:“; |:1 _"Ergﬁ- }
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MEASURE X-POSITION

YP

X-POSITION

XN

MEASURE Z;-POSITION

(&

Z,-POSITION

XN

(V)

[ MEASURE Z,-POSITION

Figure 7. Block diagram of pressure measurement

Serial Interface

The typical operation of the serial interface consists of
three inputs: DIN, DCLK, CS, and two outputs: DOUT,
BUSY shown in figure 8. One complete conversion can
be accomplished with 24 DCLK cycles. Logic high on CS
disables the ZT2046 and makes DOUT in high impedance
state. Pulling CS low enables the ZT2046 and takes the
BUSY and DOUT out of three-state. The first eight DCLK
cycles are used to provide the control byte via the DIN
pin. Once the converter receives the first five control
bits for the following conversion, it sets the input mul-
tiplexer and switches, and then enters the acquisition
mode. During the acquisition mode, the X/Y switches
are turned on except for battery and temperature
measurement, single-ended or differential mode is de-
termined, power-down and reference on/off are set.
After 3 DCLK cycles of acquisition mode, the converter
enters the conversion mode. The BUSY pin outputs high
and returns low on the next falling edge of DCLK to in-
form the processor receiving the conversion data via the
DOUT pin. There are 12 clock cycles to complete the A/D
conversion. The X/Y switches are turned off during this
period if in single-ended mode. A 13™ clock cycle is
needed for the last bit of conversion result. Three more
low DCLK cycles are needed to complete the 24 DCLK
transfer.

Input Control Bits
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The ZT2046 needs 8-bit instructions via the DIN pin to
perform the conversion as shown in Table 2. Table 3
describes the functions of the control bits. The first bit
(S) has to be set to high to initiate the start of the con-
version. If the start bit is set to low, the following input
command is ignored. The next three bits (A2, A1, A0)
after the S bit decide one input channel of the internal
multiplexer. The input channel may be touch screen
drivers (XP, YP) or touch pressure (XP, YN) or tempera-
ture input or battery input or auxiliary input, depending
on the settings of A2, A1 and AO. More detailed infor-
mation can be referred to the Table 1. Bit 3 (MODE)
controls the resolution of the conversion. If the MODE is
set to low, 12-bit conversion is performed. Otherwise,
the resolution is reduced to 8-bit. Bit 2 (SER/DFR) speci-
fies single-ended (high) or differential (low) reference
mode. The differential mode, also called ratiometric
mode, has better accuracy than single-ended mode
when measuring the X-position, Y-position and touch
pressure. If X-position, Y-position and touch pressure
are measured in the single-ended mode, an external
reference voltage is needed. SER/DFR along with A2, A1
and AO controls the input channel of the internal mul-
tiplexer. Please note that the differential mode can only
be used in touch screen and touch pressure measure-
ments. Other measurements are set in single-ended

mode. The last two bits (PD1, PD0) are power-down bits.

Table 4 lists four available operations for ZT2046. The
internal reference can be turned on or off independent
of the ADC.

Table 2. Order and symbols of the 8 control bits

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

S A2 Al A0 MODE | SER/DFR PD1 PDO

Table 3. Description of the control bits

Bit No. | Symbol Content

7 S Start bit; This bit must be high to initiate the
control bits.

6-4 A2-A0 Channel select bits; These three address bits
along with SER/DFR determine the active
analog input to the A/D converter. Further
information can be referred to Table 1.

3 MODE ADC resolution select bit; High is 8-bit con-
version and low is 12-bit conversion.
2 SER/DFR Single-ended (high) / Differential (low) ref-

erence select bit; Please note that DFR is
only used in the touch screen measurement.

1,0 PD1, PDO Power-down select bits; Please see the Table
4 for detailed operation.
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Table 4. Power-down and internal reference options

PD1 PDO PENIRQ Content
0 0 Enabled Power-down between conversions; The
YN switch is on and PENIRQ_ is enable in
this mode.
0 1 Disabled | Reference is off and ADC is on.
1 0 Enabled | Reference is on and ADC is off.
1 1 Disabled | Reference and ADC are always on.

12
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Pen Interrupt Request

The PENIRQ function is shown in Figure 9. An internal
pull-up resistor is designed. When the ZT2046 is oper-
ated in the power-down mode, the PENIRQ is enable
and the YN switch is on so that YN connects to GND.
Before pressing the touch screen, there is no connection
between XP and the internal pull-up resistor. Therefore
the PENIRQ outputs high. Once the touch screen is
pressed by a pen or finger, the PENIRQ outputs low due
to the circuit path to GND. Besides, the PENIRQ is dis-
abled and keeps low during the measurement of X-, Y-
and Z-positions. The PENIRQ is disabled and keeps high
during the measurement cycle of temperature, battery
voltage and auxiliary input. If PDO is set to high, the PE-
NIRQ is disabled and can not detect the action of the
touch screen. To recover the detection ability during the

measurement cycle, PDO should be written to low again.

VvCC

Internal PENIRQ

pull-up
resistor

AAAZ

B AAA e AAA sy
AAAZ

TOUCH
SCREEN

PENIRQ
enabled

O
YN Pl_ on

Figure 9. Block diagram of PENIRQ
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Figure 8. Timing chart with 24 DCLKS per cycle and 8-bit bus interface
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ZILLTEK TECHNOLOGY CORP. 272046

PACKAGE DIMENSION (QFN-16L)
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SYMBOLS DIMENSION (MM) DIMENSION (MIL)
MIN NOM MAX MIN NOM MAX
A 0.76 0.8 0.84 30 31 33
A, 0 0.02 0.04 0 0.8 1.5
A, 0.57 0.6 0.63 22 24 25
A, 0.20 REF. 8.0 REF.
b 0.25 0.30 0.35 9.84 11.81 13.78
3.90 4.00 4.10 154 157 161
D, 2.05 2.10 2.15 80.70 82.68 84.65
E 3.90 4.00 4.10 154 157 161
E 2.05 2.10 2.15 80.70 82.68 84.65
e 0.650 BSC 25.59 BSC
L 0.50 0.55 0.60 19.69 21.65 23.62

14




