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APPLICATION NOTE

The NLSF595 Serial Peripheral Interface (SPI) LED the MCU. Itis a simple matter to fill the register with known
driver from ON Semiconductor is an advanced CMOS bits. This updating may be a flashing — in all characters or
device that was originally intended as a segment driver forany message such as err or even simply blanking the display.
multiple tri-color LEDs. This article will now reveal a bit To create a segment that is ON, the ‘595 needs to be
more usefulnesshe 7/8 segment display driver. This device programmeadvith a 0, conversely a one produces a blank. If
may be used in conjunction with a microcontroller with only we wish the display to be blank, simply shift 8—1s and enable
one dedicated line. Some typical applications include: the latch clock (RCK) with a 1. If there are 2 digits to blank,
Keyboard illumination, special lighting in handsets and then 16 bits are shifted out. The speed of the device is many
keyboard backlighting, and now a 7/8 segrhatisplay times fasteriian a normal 2, 4 or 8 MHz SPI clock, so speed
driver. For more information on multi-color display in this example is not a concern. If there is no SPI bus
solutions, please see Application note AND8H91 available on the MCU, the user can create a 3 wire bus by

Originally developed more than 25 years ago, the 7+1 sending &lock signal followed by a data signal in software.
segment LED, is very economical and useful for cost When all bits have been shifted, simply pulling the enable
sensitive applications, especially where the applianggeis  pin low (SCK) loads the data into the output and the display
(mains) operated. Standard LED drivers that were is enabled. Since the data is latched in, the user need not do
developed many years ago, included overhead such as anything at aluntil he/she wishes to change the data. All the
BCD to 7 segment decoder that are now superfluous with“595s” are enabled together, @aly one line is dedicated to
modern MCUs. The NLSF595 provides great versatility, the display. Figure 1 shows an MCU with an SPI bus, 2
offering 10 numeric characters, in addition to many alpha LEDs, and separate display drivers, non—multiplexed. It
charactersThe device itself consists of a shift register which should benoted, that if the user is not using a decimal point,
may sit on an existing SPI bus, a latch to hold the previoustheymust still shift 8 bits out to complete each display. If the
datawhile updating the new data, and output drivers capablelast segment is not used, simply insert a 1 as a place holder.
of driving 20 mA each. It is possible to have one, two, three Brightness adjustment: the maximum rating per pin is
or more 7/8 segment LEDs driven by the same SPI bus an@0 mA on this device. If the designer is simply trying to
a single enable (low). Since the device is capable of drivingilluminate the LEDs without adjusting brightness, the pin
20 mA per output, it is further possible to multiplex the OE should be grounded. If brightness control is desired, the
outputs assuming the user doesn’t exceed the limits of thedesigner should set up a duty cycle adjustment on the pin,
device. This article shows a non multiplexed approach, i.e.e.g. 25, 50, 75, 100 percent. This can easily be done in
using one register/driver per 7/8 segment display. Thesoftware, by keeping the refresh rate faster than 75 Hz to
designer is free to use the device in a multiplexed form.  eliminate any possible flicker.

A static 7+1 decoder driver requires the user to generate Complete Circuit: This diagram will show cascading two
a lookup table with all the codes he/she is trying to use. ForNLSF595for a 2 digit, 7/8 segment display, using brightness
this example | will assume 10 numeric, 5 alphas, and acontrol, an SPI bus, and a 5.0 V supply for the LEDs.
decimal point. The user is free to generate more codes such
as P, h, €, etc. and actual software coding is very simple.

After a reset (e.g. POR) assume the display is wrong andL. 7 segments plus a decimal point or minus sign.
requiresupdating. Although the device register may be reset > ’,ngf/;//mw‘”_’”c";gfi”;gcg'g‘ig‘r’%%‘;’,’fef@%j‘ﬁ;ﬁ;ﬂ’;&u
by pulling the SCLR pin low, this may take another 1/O from
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Figure 1. Two Devices Configured to Display to Non—Multiplexed Digits
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