16 SEGMENT LED DRIVER

The UAA2022 is a 16-bit serial data input to a 16-segment LED
driver. Brightness control of common anode LED's from an external
control voltage is possible. The UAA2022 is particularly suitabie for
Hi-Fi applications and is implemented in 1*L linear technology.

® LED brightness control voltage

1

® Current source segment driver outputs
® No external resistors for segment currents
b

& Non-multiplexed, therefore no RFI

® (Cascadable

16 SEGMENT LED DRIVER

SILICON MONOCLITHIC
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- FIGURE 4 — TYPICAL APPLICATION
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ELECTR ICAL CHARACTERISTICS (Vo =5V, To= 250¢) 8,

Cheracteristic Pin Symbo| Min Typ fax Unit
Logic fnput Levels, VDR, Clock, Data 19, 20, 21 VLOG :
Low State 0 0.8 v
High State 2 & v
Logic Input Currents itOG
Low State — 100 HA
High State 10 uA
LCOntmi Voltage Range ¥} ’ B 16 VCO 0 VCC
Supply Voitage 17 VCC 4.5 &5 1%
Controt Current 15 leo 1 mA
Controi Voltage, LED Test 18 VLE
Low Leve! {no Logic Supply, all Butfers ON} 0 0.5 i
High Level {normal Operation} 4.5v VCC
Data Qut {tigure 2)
Cutout Volrage, Logic 0" {1mA) Vg 0.5 v
Interna! Pult-Up Resistor 15 k&l
Buffers 1to0 8,
Mean Value of min. and max. Buffer Currents 81015, IBB g 11 13 mA
23,24
Veo=Vee Vig=0)
Buffer Current Variation around lBB - 7% +7 %
Saturation Voitage Vg 1.2 1.8 v
CQutput impedance Fout 100 k(2
Leakage Current NBB = 5y} g 0 uA
Supply Current LED-Test WLE = 5V] 18 'i_E 3 4.3 31 mA
Supply Current 17 ‘CC 18 50 A
Powear Dissipation, ait Bufferg ON 650 my
(VCO = VLE = VCC} 3t VaB = 2.5V
Ambient Temperature Ta 0 70 °c
Package Thermal Resistance Rin 70 ‘cav

All Voltages referenced to ground (Pin 7)

1} Brightness goes 1o zero at 2V

PIOTOROLA Semiconductor Products fnc.




MAXIMUM RATINGS (T 5= 250C)

)
Rating Pin Symbol Value Unit
Logic Input Voltages ig, 20, 21 Viog 10 v
Control Volitage 16 Veo 10 \Y
Supply Voltsge 17 Vee 10 v
Control Voltage 18 Vig 10 Vv
Data Out, max. Volitage {in = ZmAl 22 vVp 10 \"
Buffers | 1tob
Output Voitage (Vop = Vg = 5.5V) i;"z‘f Vag 3 v
All Buffers ON
Storage Temperature Tstg — 5010 +150 °C
Operating Ambient Temperature ‘ TA 0to 70 °c
Ail'voitages referenlced 1o ground {Pin 7}
SWITCHING CHARACTERISTICS {TA=O to 70°C, see figure 3}
Characteristic Symbol Min [Max | Unit
Clock "High”-Time toH 3 S
Clock “Low"-Time oL 3 . us
Negative going VDR Edge to first Clock Edae tve 10 HS
Last Clock Edge to positive going VDR Edge : oy 1 I
Da1a Change to positive going Clock Edge oo 1 Hs
Positive going Clock Edge 10 Data Change Y ep 3 us
Rise Times of Digital inputs VOR, Clock, Data Ry e tRD 2 us
Fall Times of Digital Inputs VDR, iock, Data tev. tFe D 2 I ops
e
i i

—
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CiRCUIT DESCRIPTION - &

The UAAZ022 is intended 1o control common anode
LED’s and allows brightness variation from an external
control voltage. Since it is not multipiexed it js particularly
suited for hi-#i applications eto.

The circuit receives 16 bit serjal data by means of the
digital inputs VDR (chip sefect), Clock and Data (TTL-
levels}. The information is fed into a shift-register, and
then is stored in latches which in turn controf the output
buffers. These output buffers (segment drivers) have
current source characteristics (see figure 2a), thus no
external resitors are needed to set up the segment currents
{for 100 % fuminosity}.

Figure 3 shows the timing diagram of the circuit. On the
negative going VODR-edge the latches are disconnected

from the shift register and new information is shifted in,
On the positive VDR-edge the latches are reconnected,
thus transferring new information to the outputs. (See
tigure 2a.} : :

The shift register also has a data output. {See figure 2b,)
This allows the microprocessor to pass dats through the
UAA 2022, and thus drive further circuits from the same
data and chip-select pins. The UAA 2022 shifts and
outputs data on the positive going clock edge. Thus for
reliable data transfer, it has to be the first circuit in the
line, when connected in series with circuits which shift on
the negative going clock edge. The circuit is cascad-
able and can be cascaded with the UAAZ0C0 and
UAAZ001/2010. .

A INPUT/QOUTPUT FUNCTIONS

SUFFER OUTPUTS — (pins 110 6, 8 to 15, 23, 24}

hese cutputs have current source characteristics 1o drive
he LED segments without external resistances.

URRENT CONTROL - {pin 18]

erves to vary the output currents of the buffers. This
in has to be connected to Ve {pin 17} for maximum
iminosity. The buffer currents decrease finearly with
e control voltage, going down to zero st about 2V,

ED — TEST — (pin 18)

his pin supplies the logic section of the circuit, when
o ted to ground all output buffers are switched on,

L OCK — {pin 18)

s pin delivers the clock signal to the shift register,
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which accepts shifts and outputs data on the positive
going edge. It should be noted that within the VDA&-
window, when VDR is low, the clock has to be high at
the beginning and the end of the clock pulse train.

VDR ~ (pin 20}

This pin is the chip select and is active when fow,

DATA — (pin 21}

Data is entered into the device serially via this pin and
passed directly into the shift register. In turn, this controls
the latches and output buffers. (Logic “1”" = Buffer ONJ)

DATA QUT — {pin 22} ‘

Is the data cutput of the shift register. Allows cascading
with circuits operating on the same VDR and clock signals,




