TECHNICAL DATA

Liquid Crystal Display Controller

IN472

The IN472Liquid Crystal Display (LCD) Contoller is a perpheral
member of the COPS™ faily, fabricatd ushg QMOS chnobgy. The
IN472 drives a rndltiplexed liquid crystaldirectly. Data isloadedserially
and is held in internal latches. Ti472 contains an on-chip oscillator and
generates all te multi-level waveforms for backplanes and segnert
outputs on a triplex display. One IN472 can di3¢segnentsmultiplexed
as3 x 12 (4Y, digit display). Two IN472 dewies carbe usedtogether to
drive 72 segrans (3 x 24) wheh coul be an 8, digit display.

Direct interface to TRIPLEX LCD

Low power dgspaion (100uW typ.)
Low cost

Compatible with all COP400 processors
Needs no refresh froprocessor
On-chip oscillator ard latches
Expandal® © longer dsplays
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ORDERING INFORMATION
IN472N  Pastc
IN472DW SOIC

Ta = 0° to 70° C for all packages

Software conpatible with COP470 V.F.Dsplay Driver Chip
Operates frondisplay voltage

MICROWIRE™ compatible serial I/O

20-pin Dual-In-Line package

PIN ASSIGNMENT

SBl []1e 20(1 sA4
SC3 ]2 191 sA3
SB3 []3 18[1 sci
cs [4 171 BPB
Vop [ 5 16 [1 BPC
Pin Description GND Q6 1s g BeA
I 14[1 sK
Pin Description sa2 [I8 131 sc4
CSs Chip select sB4 0o 12ff sc2
- sB2 [ 10 1[I sat
Vb Power suppl (display voltage)
GND Ground
DI Seral datinput
SK Seral clock input
BPa Display backplare A (o oscillator in)
BPs Display backplane B
BPc Display backplare C (o oscillator out)
SA1~SA4 | 12 multiplexed outputs
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IN472

DC ELECTRICAL CHARACTERISTICS (GND=0V, V;p=3.0 Vto 5.5 V, = 0°C to 70°C (depends on
display characteristics)
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Guaranteed Limit
Symbol Parameter Test Min Max Uni
Conditions t
Vop Power Suppl Voltage 3.0 55 \Y
lob Power Suppf Current(Note 1) Vpp =5.5V 250 pA
Vi InputLevek DI, SK, CS 0.8 \Y/
V4 0.7Vpp Voo
\n BPA (as Osc. in) 0.6 \%
V4 Vpp-0.6 Voo
VoL Output Levek, BPC (as Osc. O)t 0.4 \%
Vou Vpp-0.4 Vob
Vepagreppc | Backplane OutputéBPA,BPB,BPC) \Y
ON During Vpp -AV Vop
Vepagpe,BPC BP + Time 1/3Vpp -AV | 1/3Vpp +AV
OFF
Vepagrs,sec | Backplane Output@BPA,BPB,BPC) \Y
ON During 0 AV
VBPA,BPB,BPC BP - Time 2/3Vpp -AV | 2/3Vpp +AV
OFF
Vsec ON SegrmentOufputs (SA ~ SA) During 0 AV \%
Vsec OFF BP + Time 2/3Vpp -AV | 2/3Vpp +AV
VsecON | SegnentOutputs (SA ~ SA) During Vpp -AV Vo \Y,
Vsgg OFF BP - Time 1/3Vpp -AV | 1/3Vpp +AV
Interral Oscillata Frequency 15 80 kHz
Frame Time (Int. Osc.+ 192) 2.4 12.8 ms
1/Tscan ScanFrequency 39 208 Hz
SK Clock Frequency 4 250 kHz
SK Width 1.7 us
tseTup DI Data Sup 1.0 us
thoLp DI Data Hold 100 ns
tseTup “|cs 1.0 us
thoLp 1.0
Output Loading Capactance 100 pF
Note 1: Power suppl currentas neasuredri siand-alone node wih all outputs open and hlnpus atVpp.
Note 2:AV - 0.05\pp.
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Figure 1. Serial Load Timing Diagram
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Figure 2. Backplane and Segment Waveforms
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NOTES: [€]0.55 (0.010M) [ T |
1. Dimensions “A”, “B” do not include mold flash or protrusions.
Maximum rmold flash or protrusions 0.25mm (0.010) per side.
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NOTES:
1. Dimensions A and B do not include mold flash or protrusion.

2. Maximummold flash or protrusion 0.15 mm (0.006) per side
for A; for B - 0.25mm(0.010) per side.
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Dimension, mm
Symbol| MIN MAX
A 24389 2692
B 6.1 711
C 533
D 0.36 056
F 114 178
G 254
H 762
J (0 1
K 292 381
L 762 826
M 02 036
N 0.38

&
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Dimension, mm
Symbol | MIN MAX
126 13
B 74 76
C 235 265
D 0.33 051
F 04 127
G 127
H 953
J 0 8
K 01 03
M 023 032
P 10 1065
R 0.25 0.75
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