National PRELIMINARY
Semiconductor

MM58540 Multiplexed LCD Driver

General Description Features

The MM58540 is a monolithic integrated circuit utilizing B Drives either 32 rows or 32 columns

CMOS metal-gate, low threshold Pand N-channel devices.  ® Cascadable for larger displays

It can be externally programmed to drive either 32 rows or . (it :

32 columns under control of the ROW/COL pin. A high : z!em?le‘tc;.rgar.nzahfon allow§ any display pattern
level selects all rows and a low level all columns. Two imple 4-line interface to microprocessor
MM58540s with opposite selections can thereforebeused W interrupt output

to drive a 32 x 32 display. Data can be input serially from B Low power

the microprocessor provided that CLKEN is high. This is 8 Wide supply voltage range

done in response to an interrupt signal. B On-chip oscillator

The circuit is available in either 40-pin molded dual-in-line W Compatible with HLCD 0540
packages or dice. .

Applications

B Toys and games
B Word processor text displays
B Automotive dashboards

Block Diagram Connection Diagram

Yoo CLKEN Dual-in-Line Package

v —_I—-» CLK
* Voo —1 ~ 40— SEG1
= DATAIN — 2 39— ses2
CLK —3 38 |— SEG3
Lo0p — 4 37— sE64
Vss —{5 36 f— SEG5
DATA IN —»]  32-BIT SHIFT REGISTER INTERAUPT — 6 35— seg
ROW/COL ~—o{ 7 Wuf— seG7
l CLKEN ~— 8 33}— sec 8
SE832 —9  ywsaseg 32— sE69
L0AD 32 LATCHES SEG31 —] 10 31— sE6 10
SEG30 — 11 30— SEG 1
SEG 20 — 12 29— seG12
SEG28 ——] 13 28 |— SEG 13
SEG 27— 14 27— sec14
L= > $EG 26 — 15 % [— SEG 15
AC > 32 DUTPUT DRIVERS SEG25 — 16 25 [— SEG 16
CIRCUIT » SEG 24 — 17 24 f—— SEG 17
ROW/COL — > SEG23 —] 18 23 |— SEG 18
SEG 22 —=e 19 22— sec19
SEG 21 ——f 20 21— seG20
INTERRUPT 32 QUTPUTS TOP VIEW
TLIB/58041 TL/B/5604-2
FIGURE 2
FIGURE 1 Order Number MM58540N
See NS Package N4OA
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MM58540

Absolute Maximum Ratings

Voltage at Any Input Pin Vpp ~ 20V to Vpp + 0.3V Power Dissipation 250 m\
Voltage at Any Display Pin Vgg —0.3VioVpp + 0.3V Operating Temperature - 40°Cto70°
Storage Temperature - 65°Cto150°C Lead Temperature(Soidering, 10 seconds) 300‘

Electrical Characteristics 1, =25°C and Vpp = 5V unless otherwise noted

Parameter Conditions Min Typ Max Unit
Suppiy Voltage, Vpp 3 15 V)
Supply Current, Ipp ‘ 400 A
Input High Level, V|4 AllVpp | 0.76 Vpp Voo V'
Input Low Level, V. All Vpp Vpp— 15 0.25 Vpp
Input Leakage, I 5 pA
Input Capacitance, C; 5 pF
Row Output High All Vpp Vop v
Row Qutput Low All Vpp Vss v
Row Unselected All Vpp 0.5 Vpp v
Column O/P High All Vgp 0.68 Vpp \)
Column O/P Low " AllVgp 0.32 Vpp v
Average DC Offset, Any Display 100 m\
Element
Row and Column Output Impedance IL=10 A 40 kQ
Interrupt Output Impedance IL=100 A 1 kQ
Clock Frequency, f bC 1.5 MH
Data-In Set-Up Time, tpg Data Change to Clock Fail 300 ns
Data-In Hold Time, tpy Clock Fali to Data Change 100 ns
LCD¢ to Interrupt Out Delay, tp 300 ns
Cilock Rise/Fall Time, t,, t5 200 ns
LCD¢ High Level All Vpp ) 0.9 Vpp Voo v
LCD¢@ Low Level All Vpp 0 0.1 Vpp v
LCD¢ Input Impedance 1 3 M

Functional Description

A block diagram of the MM58540 LCD driver is shown in ROW AND COLUMN OUTPUTS

Figure 1. A connection diagram is shown in Figure 2.
Waveforms for both selected and deselected row a

MICROPROCESSOR INTERFACE column outputs are shown for two separate devices
Figure 3. Rows are out of phase with interrupt if select
Figure 3 shows some typical waveforms for the microproc- and at midpoint voltage otherwise; levels are Vpp, Vgg a
essor interface. All character or pattern generation is done Vpp/2. Columns are in phase with interrupt if selected a
externally by the processor. Data is loaded into the shift out of phase if not selected; levels are 0.32Vppand 0.68 V|
register on the falling edge of the clock provided that Backplanes, i.e., rows, should be addressed sequentia
CLKEN is high. A data logic ‘1’ on a coincident row/col- and individually. If the supply voltage has to be altered
umn causes a segment to be visible. On the next rising optimize LCD contrast or for temperature compensatic
_edge of the interrupt signal, a parallel transfer from the it is recommended that all positive supply terminals
shift register to the latches occurs and the row and column connected together and the negative supply varied.

outputs change accordingly. This interrupt signal also
acts as a refresh request and new data must be loaded
before the next interrupt signal. The output locations cor-
respond to a clockwise advancing shift register. Pin 40 is
the last bit of data loaded and pin 9 is the first bit loaded.
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Functional Description (continued)

LCD¢ INPUT

This input can be used in two modes:
1) Oscillating Mode

When this pin is connected with an external resistor and
capacitor in parallel to Vgg, this input operates as an RC
oscitlator. This frequency is divided by 2 to provide a 50%
duty cycle and wili then appear at the interrupt output as a
frequency of approximately 1/RC, where R shouid exceed
1 MQ.

The interrupt output frequency shouid be the minimum no-
flicker frequency (approximately 30 Hz) multiplied by the
number of backplanes used.

2) Driven Mode

In this mode, the interrupt output will follow the waveform
input on the LCD¢ pin.

LCD@ of a driven mode device should preferably be con-
nected to the interrupt output of the previous oscillating
device. If driven from an external source, it must be a 50%
+ 1% duty cycle waveform to maintain low DC offset on
the display.

MODE DETECTION

The mode of operation is achieved automatically in the
following manner. When the circuit is first powered on, an
internal power-on-reset signal is generated which primes
the mode detect logic. This signal sets all the row outputs

32 ROWS 32 COLUMNS
DATA DATA

to the deselected state, all the column outputs to the off
state and the interrupt output high. If the circuit is in the
oscillating mode, the LCD¢ pin is held low by the external
oscillator resistor. If the circuit is in the driven mode, the
LCD¢ pin is held high by the low impedance interrupt out-
put of the previous devices. When the first clock pulse
goes to a logic ‘1", the level on the LCD¢ pin is internaily
latched, which indicates to the rest of the logic whether
the circuit is driven or oscillating. The oscillator on the
oscillating device starts as soon as the clock pin goes
high.

In the driven mode, the interrupt frequency is in phase with
the input frequency on LCD¢.

CASCADING

Figure 4 shows an application where 2 or more LCD drivers
are cascaded. Only a single resistor and capacitor are
needed to provide frequency control for all circuits. The in-
terrupt output from the ‘master’ oscillating circuit is con-
nected to the LCD¢ input of the other ‘slave’ circuits, with
the ‘slave’ interrupt going to the microprocessor. it would
also be possible to connect alt LCD¢ inputs to a common
drive signal.

Theinterface to the microprocessor can be done by having
a common clock and data with separate clock-enable
lines or by holding CLKEN high and having a common
clock and separate data bus lines or.vice-versa.
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MM58540

Functional Description continued)
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