Ordering number : EN5289A

CMOS LSI

LC75883E, 75883W

1/3-Duty LCD Display Drivers
with Key Input Function

Overview

The LC75883E and LC75883W are 1/3-duty dynamic
LCD display drivers that can directly drive LCDs with up
to 171 segments and can control up to four general-
purpose output ports. These LSIs also incorporate a key-
scan circuit that accepts input from up to 30 keys to
reduce the number of lines required between printed
circuit boards.

Features

» Supports input from up to 30 keys (This circuit only
performs key scans when keys are pressed.)

* The 1/3-duty 1/2-bias and 1/3-duty 1/3-bias drive
schemes can be controlled from serial data (for up to
171 segments).

« Sleep mode and forced all segments off function can be
controlled from serial data.

» Segment output port and general-purpose output port

function switching can be controlled from serial dala.

Serial data I/O supports CCB format communication

with the system controller.

» Display data is displayed directly without the
intervention of a decoder for high generality.

= Built-in voltage detection type resel circuit allows
incorrect displays to be prevented.

« RES pin provided for forcibly initializing the LSI
internal circuits.

= RC oscillator circuit

+ CCB Is a trademark of SANYO ELECTRIC CO,, LTD.

+ CCB ls SANYO’s original bus format and all the bus
addresses are controlled by SANYO.

CIGIE]

Package Dimensions
unit: mm
3174-QF P8OE

[LC75883E)

F1 B i

223

SRARRARRAAHARRAARARAR H

40

17.2.
14.0

O
r 1 .
ﬁﬂ%HHHHHHHHHHH% "

0.0

' SANYO: QIPBOE

unit: mm
3220-SQFP80

(LC75883W]

16,0
12.0

SANYQ: SQFP80

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tekyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN ‘

22896HA (OT) No. 5289-1/24



LC75883E, 75883W

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vppmax | Vpp 0310 +7.0 v
Vit CE,CL, DI, RES ~0.310 +7.0 v
Input voltage
Vin2 OSC, KIt to KI5, TEST, Vpp1, Vpp2 -0.310 Vpp + 0.3 v
Vour! DO -0.310 +7.0 v
Qutput voltage
Vour2 | OSC, 8110 557, COM1 to COM3, KS1 10 KS6, P1 to P4 -0.31t0 Vpp + 0.3 v
lout! 81 to 857 300 pA
lour2 COM1 to COM3 3 mA
Qutput current
loutd | KS110KSs mA
loyrd | P1oPa 5 mA
Allowable power dissipation Pdmax | Ta=85C 200 mw
Operating temperature Topr —40 to +85 C
Storage temperatwe Tstg =5510 +125 °C
Allowable Operating Ranges at Ta = —40 to +85°C, Vgg=0V
Parameter Symbol Conditions min typ max Unit
Supply voltage Vop Voo 45 6.0 v
Input voltage Vop! Voo! 273 Voo Yoo Y
Vppe Vopo? 13 Vpp Vop v
) Viy1 CE,CL, DI, RES 0.8Vpp 6.0 v
Input high-level voltage
V2 KN to KI5 0.6 Vpp Vop v
Input low-level voltage Vi CE,CL, DI, RES, KI1 o KI5 0 0.2Vpp v
rH;esti:so[:r:nc:ndad external Rosc 0sC 68 kQ
cn:::gq[:qne;ded extemal Cosc | OSC 820 pF
Guaranteed oscillator range fose 0SsC 19 38 76 kHz
Data setup time l4s CL, DI: Figure 2 180 ns
Data hofd time ™ CL, DI: Figure 2 160 ns
CE wait time tp CE, CL: Figure 2 160 ns
CE setup time tes CE, CL: Figure 2 160 ns
CE hold time teh CE, CL: Figure 2 160 ns
High-level clock pulse width tant CL: Figure 2 160 ns
Low-level clock pulse width [ CL: Figure 2 160 ns
Rise time te CE, CL, DI: Figure 2 160 ns
Fall time Y CE, CL, DI Figure 2 . 160 ns
DO output delay time l4e DO, Rpy = 4.7 kQ, C| = 10 pF*1: Figure 2 1.5 us
DO rise time tar DO, Rpy = 4.7 k), € = 10 pF*": Figure 2 15 ps

Note: *1. Since DO Is an open draln output, these values vary with the values of the pull-up resistor Rpy and the load capacitance Gy .
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LC75883E, 75883wW

Electrical Characteristics for the Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit

Hyslerasis Vy CE, CL, DI, RES, KIt b KI5 0.1 Vpp v
Power-down detection voltage VpeT 2.7 3.0 33 v
Input high-levet current hn CE,CL,DI, RES: V,=6.0V 50| pA
Input low-level current W CE.CL,DIL,RES: V|=0V -5.0 pA

Input floating voltage Vi Kl to KI5 0.05 Vpp v
Pull-down resistanoe Rpp Kl 1o KI5 Vpp =50V 50 100 250| ka
Output off leakage current loFFH DO:Vg=6.0V 60| pA

Von! KS1 to KS6: I = -500 pA Vpp—1.2] Vpp—-05] Vpp-0.2 v

Output high-level voltage Vo2 |PiloPéilo=-1mA Vpp 1.0 v

Voud S1 857 Ig=-20 pA Vpp-1.0 v

Vond | COMI to COM3: Ig = —100 pA Vpg-1.0 v

Vo1 KS1to KS6. lg = 25 pA 0.2 0.5 1.5 v

Vo 2 P1to P4 lg=1mA 1.0 v

Cutput low-level voltage Vo3 S110 857 Ip =20 pA 1.0 v

VoLd COM1 to COM3: |g = 100 pA, 1.0 v

Vo5 |DOilg=1mA a1 o5 Vv

Vol | COMI to COMS: 172 blas, Ig = 100 pA 12Vpp-1.0 1»Vgp+10| Vv

Vuip2 | 5110 857 1/3 bias, g = £20 pA 2/3Vpp 1.0 2MVgp+10| V

Output middle-level valtage*2 Vuip3 | S1to 857: 1/3 bias, Ig = 20 pA 1/3Vgp-1.0 1AVpp+10| ¥

| Vwipd | COMito COM3: 1/3 bias, Ig = +100 A 23Vpp =10 23Vpp+10| v

V5 | COMY 1o COM3: 1/3 bias, lg = £100 pA 113Vpp - 1.0 1B3Vpp+10]| Vv

Osciftator frequency fose OSC: Rpsc = 68 k2, Coge = B20 pF 30.4 a8 456 kHz
Ipot Sleep mode 100 HA

Current drain Ipp2 Vpp = 6.0 V, output open, 1/2 bias, fngp = 38 kHz 230 460 pA

Ipp2 Vpp = 6.0 V. output open, 1/3 bias, fogg = 38 kHz 200 00| pA

Note: *2. Excluding the bias voltage generation divider resistors builtin the Vpp1 and Vpp2.

Vpo 4

vpo2

ADABES

Flgure 1

To the commeon and segment drivers

— The centributicn of these resistors is excluded,
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LC75883E, 75883W

1. When CL is stopped at the low level
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2. When CL is stopped at the high level
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Block Diagram
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LC75883E, 75883W

Pin Functions

! . ' : Handling
Pin No. Symbol Function Aclive o when unused
Segment outputs for displaying the display data transferred by serial data
1t04 51/P1 to S4/P4 input. o 0
51055 S51t0 555 The S1/P1 to S4/P4 pins can be used as general-purpose output ports - pen
under serial data control.
56 COM1 c ar
ommon driver outputs
57 COM2 The lrama frequency fg is given by: o = (logc/384) Hz. - © Open
58 COM3
Key scan outpuls
Although normal key scan timing lines require diodes to be inserted in the
58, 60, K81/556, KS2/557, timing lines to prevent shorts, since these outputs are unbalanced CMOS _ o Open
6110 64 KS3 1o KS6 transistor outputs, these outputs will not be damaged by shorting when pe
these outputs are used to form a key mairix, The K§81/856 and KS2/557
pins can be used as segment outputs when so specified by the control data.
Key scan inputs
6510 69 Ki 1o KI5 These pins have buil-in pull-down resistors. H I GND
75 0sc Oscillator cqnnecnon. An o;cnlator Flrcglt is formed by connecling an _ o Vpo
external resistor and capacitor ai this pin.
78 CE H )
Serial data interface connections 1o the controller. Note that DO, being an
79 oL open-drain output, requires a pull-up resistor. o | GND
CE: Chip enable
CL: Synchronization clock
8o Dl DI: Transter data - |
DO: Data out
77 DO — o] Open
Reset signal input
RES = low ....... Display ot
Key scan disabled
76 RES All key data is reset 1o low L 1 Vop
HES = high......Display on
Key scan enabled
Howaever, serial data can be transferred when RES is low.
74 TEST This pin must be connected to ground, - | —
Von Used for applying the LCD drive 2/3 bias voltage externally, | o
n oD Must be connected to Vop2 when a 1/2 bias drive scheme is used. - pen
Va2 Used for applying the LCD drive 1/3 bias voltage externally. | o
72 DD Must be connected to Vipp1 when a 1/2 bias drive scheme is used. - pen
70 Vop Power supply connection. Provide a voliage of between 4.5 and 6.0 V. ' — - —
73 Vgg Power supply connection. Connect to ground. - —_ —_

No. 5289-6/24




' LC75883E, 75883W

Serial Data Input
1. When CL is stopped at the low level
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B0 Bi B2 B3 A0 Ai AR ABP—DISPlBy data Control data ———---—r.\r.\—-.;_rs

Do ]

| Ly
WW
00000 DODENZ T T2 0000000000! L

5; B Bi B2 B3 AQ ALl A2 ADF Display data =+ Fixed data ————1-—“-'

. Lss

. | L
UL UL Uiy uyy L
FMEONDO00DOEDT T Z000000000000080)

s BO Bi BZ B2 A0 AL A2 A3 Display data ¥ Fixed data ——————————+j~00 =
T
55 | L

AD4BEE

Note: DD: Direction data
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2. When CL is stopped at the high level
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BD Bi B2 B3 AD Al A2 A3 !——Displaydala :

Fixed data «———=———"—""}—00 =

35 |

Note: DD: Direction data

» CCB address.....42H

» Dl toDI171........ Display data

» 80, 81 ................5leep control data

» KO, Kl..ocevunene. Key scan output/segment output selection data

* PO, Pl............. Segment output port/general-purpose ocutput port selection data
¢ SCaeeerteeras Segment on/off control data

L ) L 1/2 bias or 1/3 bias drive selection data

Control Data Functions

1.

80, S1: Sleep control data

AQaBTO

These control data bits switch between normal mode and sleep mode and set the states of the KS? to KS6 key scan

outputs during key scan standby.

Conirol data

Mode OSC oscillator Segment outpuls Qutput pin states during key scan standby
S0 S Common oulputs KS1 | KS2 | KS3 | KS4 | KS5 | KSB
1] 4] Normal QOperating Operating H H H R H H
0 1 Sleep Stopped L L L L L L H
1 0 Sleep Stopped L L L L L. H H
1 1 Sleep Stopped L H H H H H H

Note: This assumes that the KS1/556 and KS2/557 output ping are selected for key scan output.
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LC75883E, 75883W

2. KO, K1: Key scan output/segment output selection data

These control data bits switch the functions of the K§1/556 and KS2/S57 output pins between key scan output and

segment outpul.

Control data Qutput pin state . .
Ko K KS1/556 KS2/557 Maximurn number of input keys
0 4] KS1 Ks2 30
0 1 S56 Ks2 25
1 X 556 857 20
X: don't care

Note: KSn (n =1 or 2): Key scan output
Sn (n = 56 or 57): Segment output

3. PO, P1: Segment output port/general-purpose outpul port selection data
These control data bits switch the functions of the $1/P1 to §4/P4 output pins between the segment output port

function and the general-purpose output port function.

Control data Qutput pin state
Po P1 S1/P1 S2/P2 S3/P3 Sd/P4
0 [y} 81 82 83 84
0 1 Ps P2 83 S4
1 0 P1 P2 P3 5S4
1 1 P1 p2 P3 P4

Note: Sn{n=1 10 4): Segment output port
Pn{n =1 fo 4): General-purpose output port

The table below lists the correspondence between the display data and the gutput pins when these pins are selected to
be general-purpose output ports.

Cutput pin Corresponding display data
$1/P1 D1
S2/pP2 D4
S3/P3 D7
84/P4 D10

For example, if the S4/P4 cutput pin is selected to be a general-purpose output port, the S4/P4 ourput pin will output
a high level when the display data D10 is 1, and a low level when D10 is 0.

SC: Segment on/off control data

This control data bit controls the on/off state of the segments.

SC

Display state

0

On

Oif

However, note that when the segments are turned off by setting SC to 1, the segments are turned off by outputting

segment off waveforms from the segment output pins,

DR: 1/2 bias or 1/3 bias drive selection data

This control data bit switches between LCD 1/2-bias or 1/3-bias drive.

DR

Drive scheme

0

1/3 vias drive

1

1/2 bias drive

No. 5289-924



LC75883E, 75883W

Display Data and Output Pin Correspondence

Output pin COM1 COM2 COM3 QOutput pin COM1 COom2 COM3
S1/P1 D1 D2 D3 x| Do Doz [a3
s2/P2 D4 D5 D6 532 D94 D95 D9
$3/P3 o7 D8 Do 533 D7 D98 D99
S4/P4 D10 D11 D12 534 D100 D101 D102
S5 D13 D14 D15 535 D103 D104 D105
S6 D16 D17 Dis 535 D106 D107 D108
57 D19 D20 D21 537 " D109 D110 D111
58 D22 D23 D24 $38 D112 D113 D114
S9 D25 D26 D27 $39 D115 D115 D117
510 D28 b2 D30 540 D118 D118 D120
S11 D31 D32 D33 541 D121 D122 D123
512 D34 Das D36 542 D124 D125 D126
$13 0a7 Das Dag 543 D127 D128 D129
S14 D40 Da1 D42 544 D130 D131 D132
$15 043 a4 D45 845 D133 D134 D135
2313 D46 D47 D48 546 D136 D137 D138
517 D4g D50 D51 547 D139 D140 D141
518 D52 D53 D54 548 D142 D143 D144
510 Ds5 Ds& D57 549 D145 D146 D147
520 Ds8 Dsg D&0 350 D148 D148 D150
521 Ds1 D62 D&3 551 D151 D152 D153
522 D64 D65 D86 §52 D154 D155 D156
523 D67 D68 D&9 853 D157 D158 D159
524 D70 D71 D72 554 D180 D161 D162
825 D73 D74 D75 555 D163 D164 D165
526 D76 D77 D78 KS1/556 D166 D167 D168
s27 D79 D8o D81 K$2/557 D169 D170 D171
S28 Daz D83 Da4
$20 Das D86 Ds7
530 Das Dag D90

Note: This is for the case where the output pins S1/P1 to 54/P4, KS1/856 and KS2/S57 are selected for use as segment outputs.

For example, the table below lists the segment output states for the S11 output pin.

Display data Qutput pin (811) state
D31 D32 D33
1] 0 o] The LCD segments for COM1, COM2 and COM3 are off.
0 0 1 The LCD segment for COM3 is on (lit).
o] 1 0 The LCD segment for COM2 is on.
1] 1 1 The LCD segments for COM2 and COM3 are on.
1 o} 0 The LCD segment for COM1 is on.
1 0 1 The LCD segments for COM1 and COM3 are on,
1 1 [+] The LCD segments for COM1 and COM2 are on.
1 1 1 The LCD segments for COM1, COM2 and COM3 are on.

No. 5289-10124



LC75883E, 75883W

Serlal Data Qutput
1. When CL is stopped at the low level

CE I I__—
o UYL UYL O
S Y 3 3 3 53,3 £ 53 S,

BO Bi B2 B3 AQ Al AR AR

Do [ x Jwpafxoe]

e, 3

XKDEQ KDSOX SA I

= Outpul data ——————————=1
X don” t cara
AD4871

2. When CL is stopped at the high level

CE l l_
e« JUUUUUYY UUUL MNNnr
or faf«fefefofo ] oo T —

Do /xlXKmXKuzXKuaT

Cuiput dala

XKD?QXKDﬂOX SA X X

X don" t cara

T AQ4B7E

« CCB address.....43H
» KD1 to KD30....Key data
* SA . Sleep acknowledge data

Note: If a key data read operation is exex

data (SA)} will be invald,
Output Data

1. KD1to KD30: Key data
When a key matrix of up to 30 keys is formed using the KS1 1o KS6 output pins and the KI1 to KI5 input pins and
one of those keys is pressed, the key output data corresponding to that key will be set to 1. The table shows the
relationship between those pins and the key data bits.

K Ki2 KI3 Kl4 KI5
K51/856 K1 KD2 KD3 KD4 KD5
Ks2/557 KD& KD7 KD8 KD9 KD10
KS3 KD11 KD12 KD13 KD14 KD1s
KS4 KD16 KD17 KD18 KD19 KD20
KS5 KD21 KD22 KD23 KD24 KD25
KS6 KD26 KD27 KD28 KD29 KD30

When the KS1/556 and KS2/S57 output pins are selected to be segment outputs by control data bits KO and K1 and a
key matrix of up to 20 keys is formed using the K53 to KS6 output pins and the KI1 to KI5 input pins, the XD1 to
KD10 key data bits will be set to 0.

2. SA: Sleep acknowledge data
This output data bit is set to the state when the key was pressed. Also, while DO will be low in this case, if serial data
is input and the mode is set (to normal or sleep mode) during this period, that mode will be set. SA will be 1 in sleep
mode and 0 in normal mode.

No. 5289-11/24
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Sieep Mode Function

Sleep mode is set up by setting either S0 or S1 in the control data to 1. The segment outputs will all go low and the
common outputs will also go low, and the oscillator on the OSC pin will stop (although it will be restarted by a key
press). This reduces power dissipation. This mode is cleared by sending control data with both SO and S1 set to 0.
However, note that the S1/P1 to $4/P4 outputs can be used as general-purpose output ports according to the state of the
PO and P1 control data bits, even in sleep mode. (See the control data description for details,)

Key Scan Operation Funclions

1.

Key scan timing

The key scan period is 288.T (s). To reliably determine the on/off state of the keys, the LC75883E/W scans the keys
twice and delermines that 2 key has been pressed when the key data agrees. It outputs a key data read request (a low
level on DQ) 615-T (s) after starting a key scan. If the key data does not agree and a key was pressed at that point, it
scans the keys again. Thus the LC75883E/W cannot detect a key press shorter than 615.T (s).

KS1

o KN 1 T
kss ] =] Ene
- I I

576T {al

Key bon
A0aB73

Note: *3. In sleep mode the high/low state of these pins is determined by the S0 and S1 bits in the control data. Key scan cutput signals are not output
from pins that are set low.

In normal mode

» The pins KS1 to KS6 are set high.

» When a key is pressed a key scan is started and the keys are scanned uniil all keys are released. Multiple key
presses are recognized by determining whether multiple key data bits are set.

» If akey is pressed for longer than 615-T (s) (where T = F 1 ) the LC75883E/W outputs a key data read request (a
0sC
low level on DO) to the controller. The controller acknowledges this request and reads the key data. However, if

CE is high during a serial data transfer, DO will be set high.

= After the controller reads the key data, the key data read request is cleared (DO is set high) and the LC75883E/W
performs another key scan. Also note that DO, being an open-drain ontput, requires a pull-up resistor (between 1
and 10 k€Q).

No. 5280-12/24
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Kay input 1
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b E18T [5]1— — E16T [s]— h—G15T (a]—=
N [ GO N s— ] —
Sﬁfiall dala transier Serl.?l dalal trmslar‘. Kay .llndrossI(dJH) Seria'l dala lranslnr‘: Ka;,' nddrass : i Key acidrass E
o f] | O I |
! i | i i

%0 L

Koy cata road 1 Key cata read Key oala read
Key dala read reques| Kay dala reac raquesl Key cala read reques! T= 1
fosc
AQ4874

In sleep mode

» The pins KS1 to KS6 are set to high or low by the SO and ST bits in the control data. (See the control data
description for details.)

« If a key on one of the lines corresponding to a KS1I to K586 pin which is set high is pressed, the oscillator on the
OSC pin is started and a key scan is performed. Keys are scanned until all keys are released. Multiple key presses
are recognized by determining whether multiple key data bits are sel.

» If a key is pressed for longer than 615-T (s} (where T = f;) the LC75883E/W outputs a key data read request (a
0sC
low Ievel on DO) to the controller. The controller acknowledges this request and reads the key data. However, if

CE is high during a serial data transfer, DO will be set high.

« After the controller reads the key data, the key data read request is cleared (DO is set high) and the LC75883E/W
performs another key scan. However, this does not clear sleep mode. Also note that DO, being an open-drain
output, requires a pull-up resistor (between 1 and 10 k€2).

» Sleep mode key scan example

Example: 80 =0, 51 = 1 (sleep with only KS6 high)

i, ks1 [
M, ksz [+

L, ks3a [

rLJ Ks4 3 When any onae of thesa keys is pressed, the oscillator
on the OSC pin |s started and the keys are scanned.
i, kss5 1 - A

™, ks6 [ j B

Dy Ay Ny
A\NFALNPERN FALN VAR V)
oy ™y
LNZARN VAN F AN P AN 7
Fan W an W ah W AW 4L
LNZAAN FARNF AN F AN ¥,
Ay Dy
LN FARN FAL N FARN VALYV
Fan W g Wanila L WP AL
LNV SN FALN FALN FARN V)

I/
1/
o
3/
Fan)
Ry
Fan)

1d
™
I
™
L
¢
d
™

4

KI1 [}

KI2 [

KI3 [

KI4 [}

KIS [}

AQ4B7S5

Note: *4. These diodes are required to reliably recognize multiple key presses on the KS6 line when sleep mode state with only KS6 high, asin the
above example. That is, these diodes prevent incorrect operations dug 10 sneak currents i the KS6 key scan output signal when keys on the
KS1 to KS5 lines are pressed at the samae time.
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Keay input
(KS8 line)

—

i
keysean  [[[[[[T[II] T
— BL18T [5]1—~ [ B157 [5]—=
CE 1 ] ] ] ]
[ 1) v ] ] 1 _I 1
Serial gata lransfar i Sarial dala lranslerj‘l Key address [43H) Sarial dals transler ! ey address E
. . i . ; 1
LI I {l | | =~ Tos
Tt fosc
: P
Do
' Kay gala reac Ky cata read
Kgy dala read requast ' Key dala read raquest
404876

Multiple key presses

Although the L.C75883E/W is capable of key scanning without inserting diodes for dual key presses, triple key presses
on the KI1 to KI5 input pin lines, or multiple key presses on the KS1 to KS6 output pin lines, multiple presses other than
these cases may result in keys that were not pressed recognized as having been pressed. Therefore, a diode must be
inserted in series with each key. Applications that do not recognize multiple key presses of three or more keys should
check the key data for three or more 1 bits and tgnore such data.
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1/3-Duty - 1/2-Bias Drive Technique
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LCD driver output when LCD segmants
corresponding to COM1 and COM2
LCD driver output when LCD segments
corresponding to COM1 and COM3
are on.

LCD driver output when LCD segments
corresponding to COM2 and COM3
are on,

LCD driver output when LCD sagments
corresponding to COM1, COM2, and
COM3 are on.

sagments corresponding lo COM1,
are on.

COM2, and COM3 are turned off.
segments corresponding to COM1

are on.
segmenls corresponding to COM2

are on.
sagmants cerresponding to COM3

LCD dtiver output when all LCD
LCD driver output when only LCD
LCD driver output when oniy LCD
LCD driver output when only LCD
are on.
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COM3
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1/3-Duty - 1/2-Bias Waveforms




LC75883E, 75883W

LCD driver oulput when LCD segments
corrasponding to COM1 and COM2

are on.
LCD driver oulpul when LCD segmaents

corresponding to COM1 and COM3

are on.
LCD driver cutput when LCD segments

corresponding to COM2 and COM3

segments correspending to COM3
are on.

LCD driver output when only LCD
are on.

COM1
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COM3

LCD driver output when LCD segments
corrasponding to COM1, COM2, and

segments corresponding to COM1,
COM3 are on.

COM2, and COM3 are turned off.
sagmants corresponding to COM1

are on,
segments corresponding to COM2

1/3-Duty - 1/3-Bias Drive Technique
LGCD driver output when all LCD
LCD driver output when only LCD
LCD d.rivar output when only LCD
are on.
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1/3-Duty - 1/3-Bias Waveforms
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Voltage Detection Type Reset Circult (VDET)

This circuit generates an output signal and resets the system when power is first applied and when the voltage drops, i.c.,
when the power supply voliage is less than or equal to the power down detection voltage VDET, which is 3.0 V, typical.
To assure that this function operates reliably, a capacitor must be added to the power supply line so that the power
supply voltage Vpp rise time when power is first applied and the power supply voliage Vi fall time when the voltage
drops are both at least 1 ms. (See Figure 3.)

System Reset

1. Reset methods

The LC75883E/W supports the two reset methods described below. When a system reset is applied, display is turned

off, key scanning is stopped, and all the key data is reset to low. When the reset is cleared, display is tumed on and

key scanning become possible.

+ Reset at power-on and power-down
If at least 1 ms is assured as the supply voltage Vpp rise time when power is applied, a system reset will be applied
by the VDET output signal when the supply voltage is brought up. If at least 1 ms is assured as the supply voliage
Vpp fall time when power drops, a system reset will be applied in the same manner by the VDET output signal
when the supply voltage is lowered. Note that the reset is cleared at the point when all the serial data (the display
data D1 to D171 and the control data) has been transferred, i.e., on the fall of the CE signal on the transfer of the
last direction data, after all the direction data has been transferred. However, the above operations will be
performed regardless of the state (high or low) of the RES pin. If RES is high, the reset will be cleared at the point
the above operations are completed. On the other hand, if RES is low, the system will remain in the reset period as
long as RES is not set high, even if the above operations are completed. (See Figure 3.}
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Figure 3

« Reset when the power-supply voliage is in the allowable operating range (Vpp = 4.5 10 6.0 V)
The system is reset when the RES pin is sct low, and the reset is cleared by setting RES high.

2. LC75883E/W internal block states during the reset period
« CLOCK GENERATOR
Reset is applied and the base clock is stopped. However the OSC pin state (normal or sleep mode) is determined
after the SO and S1 control data bits are transferred.
« COMMON DRIVERS, SEGMENT DRIVERS & LATCH
Reset is applied and the display is tumed off. However, display data can be input to the Jatch circuit in this state.
« KEY SCAN
Reset is applied, the circuit is set to the initial state, and at the same time Lhe key scan operation is disabled.
» KEY BUFFER
Reset is applied and all the key data is set to low.
« CCB INTERFACE, CONTROL REGISTER, SHIFT REGISTER
Since serial data transfer is possible in the reset state, these circuits are not reset.
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QOutput pin states during the reset period

OCutput pin State during reset
S1/P1 to S4/P4 LS
§5 10 S65 L
COM1 to COM3 L
KS1/556, KS2/557 L*s
KS3 to K55 X6
KSe H
DO H*7
X: Don't care

KIB O
KI4 O
KI3 O
K12 O
K110
KS6

Reset is applied to the shaded blocks

Note: *5. These output pins are forcibly set to the segment output function and held low.
*6. When power Is first applied, the states aof thesa output pins are undefined untii the S0 and 51 control data bits have been translerred.

*7. Since this output pin ts an open-drain output, a pull-up resistor of between 1 and 10 kQ is required. This pin remains high during the reset

period even If a key data read operation is performed.

KS5 O—
KS4 O
K53 O

S57/K32

S556/KS51 O

Ac4Q8o
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Application Circult Example 1

1/2 bias (for use with normal pancls)
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Note:*8. Add a capacitor 1o the power supply kne so that the power supply voltage Vpp rise time when power Is applied and the power supply voitage Vpp
fall ime when power drops are both at least 1 ms, as the LC75883E/W is reset by the VDET.

*g_ if the AES pin is not used for system resel, it must be connected to Vpp.

*10. The DO pin, being an open-drain output, requires a pull-up resisior. Select a resistance (between 1 to 10 k) appropriate for the capacitance of the
external wiring 5o that signal waveforms are not degraded.
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Application Circult Example 2

1/3 bias {for use with normal panels)
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Note: #8. Add a capacitor to the power supply line so that the power supply voltage Vpp rise time when power is applied and the power supply voltage Vpp
fall time when power drops are both at least 1 ms, as the LC75883E/W is reset by the VDET.

0. It the RES pin Is not used for system reset, it must b connected to Vpp.

*10. The DO pin, being an open-drain outpu!, requires a pull-up resistor. Select a resistance (between 1 to 10 k{2) appropriate for the capacitance of the
external wiring so that signal waveforms are not degraded.
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Application Circult Example 3

1/3 bias (for use with large panels)
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P Wi WarWa l]\f
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Note:*8.Add a capacitor to the power supply line so that the power supply voltage Vpp rise time when power is applied and the power supply vollage Voo
tall time when power drops are both at least 1 ms, as the LC75883E/W is reset by the VDET.
*9. If the RES pin is not used for system reset, it must be connected to Vpp.
*10. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance {batween 1 to 10 kQ) appropriate for the capacitance of the
external wiring so that signal waveforms are not degraded.

Notes on transferring display data from the controller

The display data (D1 to D171} is transferred to the LC75883E/W in three operations. All of the display data should be
transferred within 30 ms to maintain the quality of the displayed image.
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Notes on the controller key data read techniques

1. Timer based key data acquisition
» Flowchart
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13...........Key scan execulion time when the key data agreed for two key scans. (815-T (s])
2 S Key scan execution time when the key data did not agree for two key scans and the key scan was executed again. {1230-T {s))
15...........Key address (43H) transler ime
|- JO Key data read time
T=
tosc

» Explanation

In this technique, the controller uses a timer to determine key on/off states and read the key data. The controller
must check the DO state when CE is low every t7 period without fail. If DO is low, the controller recognizes that a
key has been pressed and executes the key data read operation.
The period 7 in this technique must satisfy the following condition.

17> (t5+1t6 +14)
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2. Interrupt based key data acquisition
» Flowchart '
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« Explanation
In this technique, the controller uses interrupts o determine key on/off states and read the key data. The controller
must check the DO state when CE is low. If DO is low, the controller recognizes that a key has been pressed and
executes the key data read operation. After that the next key on/off determination is performed after the time 8 has
elapsed by checking the DO state when CE is low and reading the key data. The period (8 in this technique must
satisfy the following condition.
8>14

B No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the fike, the failure of
which may directly or indirectly cause injury, death or property loss.

W Anyone purchasing any products described or contained herein for an above-mentioned use shail;

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

& Not impose any responsibility for any fauvlt or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed lor
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of February, 1996. Specifications and information herein are subject to
change without notice.
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