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PE5001 Analog th‘;;i

Dot-Matrix LCD driver

An LCD matrix control circuit requires at least
two PE5001 and a controller. With two ICs a
matrix with a maximum size of 100x100 dots can
be driven. Larger displays can be driven by more
Multiplexers accordingly. This is only limited by
the 1/O speed of the microcontroller. Smaller
displays can be driven as well by not using
outputs of the PE5001.
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Three different voltages have to be supplied to
the dot matrix LC display. A simplified system
configuration example for a 3x3 matrix is
presented in Figure 1. Other configurations are
feasible using more or less /O ports of the
controller.

CSHIFT_2

CDIN_2

CRESET_2

IN1 2

PES5001

Device 1

CSHIFT_1

Ccbhout

Shiftregister

CDIN_1
CRESET_1

IN1_1 l

... 100 Switches ...

Controller

IN1_1

IN2_1

IN2_1

CDOUT

N .. 100 Outputs ...
£t
2\5|8 o8
& & &
D B
' - O—@
8 SN
Ly | [ P N e
' NN \)
2 | [ B (M
o L
< | 5 : / \)
-— — w
213 5
21 o =
£ 2 ¢}
e ) o
5 N S
o ~—
Te] H
i :
N TR e N

Figure 1: System configuration example
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LCD drive mode waveforms

The line and segment driver waveforms are shown in Figure 2.
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Figure 2: Waveforms

A simplified example of the condition of the input signals during the respective phases can be found in
Table 1.

phase n n+1 n+2 n+3 n+4 n+5

CSHIFT _1 ] ] Y

CDIN_1 ...101 - ...000 - ...100 -

CSHIFT_ 2 1L JL JL

CDIN_2 ...001 - ...010 - ...100 -
VDD' VDD' VDD'

IN1_1 Vico Vico- | Vico Vico- | Vico Vico- |
Vpp- Vpp- Vpp-

IN1_2 Vico VEED_ ' Vico VEED_ ' Vico VEED_ '

IN2_ 1=

IN2 2 Vieo (Vop+Vicp)/2 Vieo (Vop+Vicp)/2 Vico (Vop+Vicp)/2

Table 1: Input signals in correspondence to phases




Shift register

The input data stream for the shift register is
defined by pin 'CDIN'. The register is shifted step
by step in a serial manner with a pulse on
'CSHIFT'. Pin 'CRESET' sets all registers to '0'".
The shift register controls the analog switches. A
binary ‘1’ in a register connects the output driver
to IN1. A binary ‘0’ connects the output driver to
IN2.

Segment outputs

The first PE5S001 drives up to 100 segment
inputs. They have to be connected directly to the
LCD. The segment input voltages are in
accordance with the two analog input signals at
IN1_1 and IN2_1 and with the data in the shift
register. A binary ‘1’ in a register connects an
output driver to IN1.

Line outputs

The second PE5001 drives the lines
(backplanes) and has to be connected directly to
the LCD. The line output signals are generated in
accordance with the two analog input signals at
IN1_2 and IN2_2 and with the data resident in
the shift register. A binary ‘1’ in a register
connects the output driver to IN1. A binary ‘0’
connects the output driver to IN2. Side by side
lying outputs can be tied together to give
enhanced drive capabilities. The binary ‘1’ in
device 2 can shift with one clock at CSHIFT_2 to
switch on the next line. When two outputs are
tied together the two binary ones must be
pushed with two clocks on CSHIFT_2. During
shifting, the voltage levels of IN1_1, IN2_1,
IN1_2 and IN2_2 should be alike.

Table 2 : Dynamic properties (Vpp=5V,T=27 °C)

A binary ‘0’ connects the output driver to IN2. Parameter |Symbol |Min | Typ |Max |Unit

The controller has to ensure that the voltage turn on /

levels of IN1_1, IN2_1, IN1_2 and IN2_2 are all high time tH 2 ns

the same while the data stream is being shifted.

In this short time no LCD dot will be active. turn off / t, 2 | ns
low time
data
pre-charge tor 2 ns
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