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 outpui ports. These LSIs also tncorporate 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 cutput port

function switching can be controlled from serial daia,

Serial data I/O supports CCB format communicaiion

with the system coniroller.

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

» Built-in voltage detection (ype resct 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 controlied by SANYO.
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LC75883E, 75883W

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Conditiong Ratings Unit
Masimum supply voltage Vppmax | Vpp 0310 +7.0 v
Vit CE, CL, DI, RES ~0.310 +7.0 v
Input voltage -
Vin2 OSC, KI1 to KI5, TEST, Vppl, Vpp2 ~0.310 Vpp + 0.3 v
Vour! | DO —0.310 +7.0 v
Quitput voltage
Vour2 | OSC, 8110 557, COM1 to COM3, KS1 10 KS6, P1 to P4 -0.31t0 Vpp + 0.3 v
lout! 81 to 8§57 300 pA
lour2 COM1 to COM3 3 mA
Output current
loyt3 KS1 to KS6 mA
loytd | P1woP4 5 mA
Allowable power dissipation Pdmax | Ta=85C 200 mw
Oporating temperature Topr -40 to +85 ‘C
Storage temparature Tstg -5510 +125 °C
Allowable Operating Ranges at Ta = —40 to +85°C, Vgg=0V
Parameter Symbol Conditions min typ max Unit
Supply voltage Voo Voo 45 6.0 v
Input voltage Yoo Yoo! 23 Vop Voo v
Vpp2 Voo2 13 Vpp Vop v
. V|H1 CE,CL, Di, AES 0.8 VDD 6.0 v
Input high-level voltage
V2 K1 to KIS 0.6 Vpp Vop v
Input low-level voltage ViL CE, CL, DI, RES, KI1 to KI5 0 0.2Vpp v
rH;esti:so[:r:nc:ndad external Rosc 0sC 68 kQ
?:::;;ni;ded axtermal Cose osC 820 oF
Guaranteed oscillalor range fosc.« | OSC 19 as 76 | kHz
Data setup time Y4s CL, DI: Figure 2 160 ns
Data hold time tah CL, DI: Figure 2 160 ns
CE wait time ko CE, CL. Figure 2 160 ns
CE setup time 1 CE, CL: Figure 2 160 ns
CE hold time th 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 I CE, CL, DI: Figure 2 160 ns
Fall time Y CE, CL, DI Figure 2 160 ns
DO output delay time lde DO, Rpy = 4.7 ki), C| = 10 pF*': Figure 2 15 us
DO rise time tar DO, Rpy = 4.7 k2, C_ = 10 pF*; Figure 2 15 us

Note: *1. Since DO is an open drain output, these values vary with the values of the pull-up resistor Rp; and the load capacitance Cq .
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LC75883E, 75883W

Electrical Characteristics for the Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit

Hysteresls Vi CE, CL, DI, RES, Kl o KI5 0.1 Vpp v
Power-down detection voltage Vper 2.7 3.0 3.3 v
Input high-lavel current 1} CE,CL,DI, RES: V|=6.0V 5.0 KA
Input low-level current W CE,CL, DI, RES: V,=0V -5.0 pA

Input floating voltage Vie Ki1 to KI5 0.05 Vpp \
Pull-down resistance Rpp KN 10 KI5 Vpp =50V 50 100 250 K
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

! Vou2 Piio P4 lg=-1mA Vpp—-1.0 v

Output high-tevel voltage Vord | 8110 857: Ig = ~20 JA Vop - 10 v

Voud COM3 1o COM3: Ip = —100 pA Vpp-1.0 v

VoL K51 to KS6: Ig = 25 yA 0.2 05 1.5 A

Vo|_2 P1toPa: |o =1mA 1.0 v

Cutput low-level voltage Vo3 S$110557: 1p =20 pA 1.0 v

Vo 4 COM1 to COM3: g = 100 pA 1.0 \

Vo5 |DOilg=1mA 0.1 o5 v

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

[ V2 | S1to 557: 1/3 bias, Ip = £20 pA 2/3Vpp - 1.0 WVgp+ 18] V

Output middle-level voltage*2 | Vyp3 | S1 to S57: 1/3 bias, I = 20 pA 113 Vgp - 1.0 1AVpp+10|

Vmipd COM1 to COM3: 1/3 bias, 19 = 100 pA 23Vpp-1.01 23Vpp+1.0 v

Vyip5 | COM1 to COM3; 173 bins, iy = £100 pA 143 Vpp - 1.0 1BVpp+10]| ¥
Oscillator frequency fose OSC: Rpge = 68 k2, Coge = B20 pF 30.4 a8 4561 kMz
Inpt Sleep mode 100 pA

Current drain Ipp2 Vpp = 6.0 V, output open, 1/2 bias, fogp, = 38 kHz 230 480 pA
Ipp2 Vpp = 6.0 V, output open, 1/3 bias, g =38 kH2 200 400| pA

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

Vpo 4

vpp2

To the commeon and segment drivers

— The contribution of these resistors is excluded,

AD4BES

Flgure 1
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LC75883E, 75883W

1. When CL is stopped at

the low level
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VI \\
CE YIL
Il
teL téH
g
| A | S rVII. R 7
tt=p— et tcpitce tch
ST
- J L VIL // X /
tds tdh ” {
!
o0 W e [ dee §
\\ — —td ey tdr
AQ4867
Figure 2
Pin Assignments
6n va
annﬂgi";;nwmwvommhmnwnm« gggg;n\‘nmunmnnwnvmmu
R AR R e e R EEEE R R R TR
KIi Bg‘ e i 4:0 1540 K&3 T B?n ne ‘:0 [ 1s40
K12 1539 Ksa—] [—1sa3e
I3 [sas Kss —sas
KI4 [—sar ks8] —1sar
L3} 536 L3 & mu— 538
Yoo 70 B2 L3 - ) 1-1.]
Yoo! LC75883E 534 wra —] M eaa
voo2 {1533 L3 £ wwm [saa
ves QIP8oE — o xro ] LC75883W e
TEBT s34 Yoo CJ7e —isat
oS5C a0 [ sa0 Voot SQFPE0 301830
RES —1sea Veo2 [sas
-1} ——szn ves [ —1sz28
CE —sa7 TESF ] 1827
cL ses osc —ses
01 .uQ B[ Ean RES [ ses
1 i0 ac 24 [+ -3 — a4
TUIIIITUooooUnCUousUUU = =
N YD ORI O TN OD OB DEEAMY :L: O 822
SSSERARAS TR AR AR T M i 10 2 =5
oL ooa
UG ITUuaruuuus
S NMYDDADMOO MY DONOD O
gggg“““"“;ﬁG;EﬁﬁEﬁﬁﬂ
afhaand

ADanad

No. 5269-4/24



LC75883E, 75883W

Block Diagram
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LC75883E, 75883W

Pin Functions

" ! ' : Handling
Pin No. Symbol Function Aclive {e] when unused
Segmeant outputs for displaying the display data transferred by serial data
1104 51/P1 to S4/P4 input.
51055 S510 555 The S1/P1 to S4/P4 pins can be used as general-purpose output ports - 0 Open
under serial data control.
56 COM1 c i
ommon driver outputs
57 COM2 The lrama frequency fg is given by: o = (logc/384) Hz. - © Open
58 COM3
Koy scan outpuls
Although normal key scan timing lines require diodes to be inserted in the
£9, 60, KS1/556, KS2/S57, timing lines o prevent shorts, since these outputs are unbalanced CMOS o o
6110 64 KS3 o KS6 transistor outputs, these outputs will not be damaged by shorting when pen
these outputs are used to form a key mairix. The K81/856 and KS2/557
pins can be used as segment outputs when so specified by the control data.
Key scan inputs
8510 69 Kh o KI5 These pins have built-in pull-down resistors. H I GND
QOscillator connaction. An oscillator circuit is formed by connecling.an
75 osc external resistor and capacitor at this pin. - o Voo
78 CE H I
Serial gata interface connections 1o the contraller. Note that DQ, being an
79 oL open-drain output, requires a pull-up resistor. o | GND
CE: Chip enable
CL: Synchronization clogk
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
However, serial data can be transferred when RES is low.
74 TEST This pin must be connected to ground. — | —
7 Voand Used for applying the LCD drive 2/3 bias voltage externally. |
! Y Must be connected to Vop2 when a 1/2 bias drive scheme is used. - Open
» Va2 Used for applying the LCD drive 1/3 bias voltage externally.
7 DD Must be connected to Vipp1 when a 1/2 bias drive scheme is used. - ! Open
70 Vop Power supply connection. Provide a voliage of between 4.5 and 6.0 V. ' — — —
73 Vsg Power supply connection. Connect to ground. - — -

No. 5289-6/24




" LC75883E, 75883W

Serlal Data Inpﬁt

1. When CL is stopped at the low level
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Note: DD: Direclion data
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2. When CL is stopped at the high level
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35 |

Note: DOD: Direction data

» CCB address.....42H

» Dl toDI171........ Display data

» S0, 81...............8lesp control data

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

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

* DR .o 1/2 bias or 1/3 bias drive selection data

Control Data Functions

1.

80, 81: Sleep control data

AQ4B70

These control data bits switch between normal mode and sleep mode and set the states of the KS1 to KS6 key scan

outputs during key scan standby.

Conirol data

Mode OSC oscillator Segment outpuls Qutput pin states during key scan standby

S50 31 Common outputs KS1 | KS2 | KS3 | KS4 | KSE | K86
1] 0 Normal Operating Operating H H H H H H
1] 1 Sleep Stopped L L L L L L ]
1 0 Sleep Stopped L L L L L. H H
1 1 Sleep Stopped L H H H H H H

Note: Thie assumes that the KS1/556 and KS2/S57 output ping are selected for key scan output.

No. 528%9-8/24




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 K1 K51/558 KS2557 Maximum number of input keys
V] 0 K51 K52 30
0 1 S56 Ks2 25
1 b £56 8§57 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 output port selection data
These control data bits switch the functions of the S1/P1 to $4/P4 output pins between the segment oulpul port

function and the general-purpose output port function.

Control data Quiput pin s1ate
PO P1 S1/P1 52/P2 33/P3 Sd/P4
0 "] 51 52 53 84
0 1 Ps P2 83 54
i 0 P1 P2 P3 54
1 1 P1 P2 P3 P4

Note: Sn {n=1 1o 4): Segment output port
Pn {n = 1 1o 4): General-purpose ouiput pori

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

Cutput pin Corresponding display data
S1/P1 D1
S2/P2 D4
S3/P3 o7
S4/P4 D10

For example, if the $4/P4 output pin is selected to be a general-purpose output port, the S4/P4 output pin will cutput
a high level when the display datz 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

Oit

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

Crive scheme

0

1/3 vias drive

1

1/2 bias drive

No, 5289.9/24
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Display Data and Output Pin Correspondence

Output pin COM1 COM2 COM3 Output pin COM1 COom2 COM3
S1/P1 D1 02 D3 531 D9 D92 D93
s2/P2 D4 D5 D6 532 D34 Dos D36
S3/P3 D7 D8 D9 53 Ds7 Das Ds9
S54/P4 D10 D11 D12 534 D100 D10 D102
55 D13 D14 D15 535 b103 D104 D105
86 D16 D17 D18 536 D106 D107 D108
57 D19 D20 D21 537 " D109 D110 D111
58 D22 D23 D24 $38 D112 D113 D114
s9 D25 D26 D27 539 D115 D116 D117
$10 D28 D29 D30 540 D118 D118 D120
S11 D31 D32 D33 541 D121 D122 D123
S12 D34 Das D36 S42 D124 D125 D126
S13 oar Das D39 543 D127 D128 D129
S14 D40 D41 D42 544 D130 D131 D132
$15 D43 D44 D45 845 D133 D134 D135
2313 D46 D47 D48 546 D136 D137 D138
517 D4g D50 D51 547 D139 D140 D141
518 D52 Ds3 D54 548 D142 D143 D144
510 D55 Dsg D57 549 D145 D146 D147
520 D58 D59 D&0 550 D148 D148 0150
S21 D61 D62 D&3 551 D151 D152 D153
522 D64 D65 D66 §52 D154 D155 D156
523 D67 D68 D&9 553 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 D&1 KS2/857 D169 D170 D171
S28 Daz D83 D84
520 Das5 D8s D&7
530 Das Dag D30

Note: This is for the case where tha cutput pins 81/P1 to 84/P4, K5§1/556 and KS2/857 are selected lor use as segment outputs.

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

Display data Cutput pin (511) state
D3 Daz D33
o] 0 0 The LCD segments for COM1, COM2 and COM3 are off.
0 [} 1 The LCD segment for COM3 is on (lit).
1] 1 0 The LCD segment for COM2 is on,
o] 1 1 The LCD segments for COM2 and COM3 are on.
1 0 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. 5289-10224



LC75883E, 75883W

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

CE | I__

oo T o T] B

Do { x Jxoafxoe]

v

XKDEQIKDSOX SA x

P Output data —————————

X don* t cara
AD4aB71

2. When CL is stopped at the high level

ce | B

3 €3 3 3 €3 K3 K3 63 B

Do fxi KD i Kba I Kuai XKDasXKnaax SA X X

i————---— Cutput data

X don" t cara

TAp4nTe

» CCB address.....43H
* KD1 0 KD30... Key data
* SA ... Sleep acknowledge data

Note: If a key data read operation is exex

data {(SA) will be invald,
Output Data

1. KD1 to KD30: Key data
When a key matrix of up to 30 keys is formed using the KS1 o 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 1o 1, The table shows the
relationship between those pins and the key data bils.

K Ki2 KI3 Kl4 KI5
K51/856 K1 KD2 KD3 KD4 KD5
Ks2/557 KD& KD7 KD8 KD9 KD10
KS3 KD11 KD12 KD13 KD14 KD15
KSa KD16 KD17 KD18 KD19 KD2a
KS5 KD21 Kb22 KD23 KD24 KD25
KS6 KD26 KD27 KD28 KD29 KD30

When the K81/S56 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 mede 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. 5289-1124
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Sieep Mode Function

Sleep mode is set up by setting either SO or S1 in the control data to 1. The segment outputs will all go low and the
common outputs wilt 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 $1/P1 to S4/P4 outpuis 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 determines that a 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

KE2

Ks3  xg [ 2] EN -
ksa  oa] l_:‘—| [Tl - T=Tosc
kes w3 [s ] s | “
s e N

576T {sl

Key pn
A04873

Note: *3. In sleap mode the highflow siate of these pins is determined by the S0 and S1 bits in the control data. Key scan output 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 until 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 = ; 1
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 output, requires a pull-up resistor (between 1
and 10 k€).

) the LC75883E/W outputs a key data read request (a

No. 5289-12/24
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Kay input 1
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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 KS6 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 = %) the LC75883E/W outputs a key data read request (a
0SC
low Ievel on DO) to the controller. The contrelleracknowledges. 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 LC75833E/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).

» Sleep mode key scan example

Example: S0 =0, 51 =1 (sleep with only KS6 high)

i, ks1 [

M, ksa [+
i, ksa [
I, Ks4 [

When any one of thesa keys is pressed, the osclllator
on the OSC pin |3 started and the keys are scanned.
I's ]l

DDy My Yy
LNZEANPALN FARN FaR V)
Dy N My
LNFARN VRN P SLN FARN 74
Fan W an W WP h A
LNFEAN FERNFAAN FARN ¥
Fa A R I AR W AR TN b
\NFARN FALNF RN VALY F)
P W g\ W 2200 LW )
ANF AL FELN FAMN FARN Y

i, kss [

I/

-
L7

1/
i)
7
P
“J
Fan)

™, kss [ \|

1d
™
I
™
L
¢
d
™

4

KI1 [}

KIz [}

KI3 [}

KI4 [}

KIS [}

AD4B7S

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

(KS6 lina)

—

Kay scan

I

— B15T [5]—=

L]

= 6157 [5]—=

) S S I

. 1 1
Sarial gata lranstar Sorial dala lransiac

] 1 1 1
Key address [43H) Sarial dala transler i Key aclg:lress

DI

Multiple key presses

Key dala read requast

I I
L

Key dala read Key data read

Key dala read request

A04876

Although the LC75883E/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 ignore such data.
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1/3-Duty - 1/2-Bias Drive Technique

— Vop

— Vppl, Vpp2

— Vpnl, Vpp2
— Vppl, Vpon2
— 0V

— Vppl, Vpp2
— Vppl, Vpn2
— Vppl, Vpp2
— 0oV

— Vppl, Vpp2
— Vppl, Vpp2
— 0V

— Vppl, Vpp2
— Vopl, Vpp2

— QV
— Vop
— Vop
— Vop
— Vop
— Vop
— Vop
— Vpp
— 0V
— Vop

— Vppl, Vpp2

-

CoM1

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 cutput when LCD segments
corresponding to 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

arg on.
sagmants cerresponding o COM3

LCD dtiver output when all LCD
LCD driver output when only LCD
LCD driver output when oniy LCD
LCD driver output when anly LCD
are on.

COM2
CcoM3

LCD driver output when LCD sagments
corresponding to COM1, COM?2, and

COM3 are on.

AD4B77

1/3-Duty - 1/2-Bias Waveforms
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LGD driver oulpul when LCD segments
corresponding to COM1 and COM3

are on,
LCD driver cutput when LCD segments

LCD driver oulput when LCD segments
corrasponding to COM1 and COM2
corresponding to COM2 and COM3
are on.

arg on.
segments correspending to COM3

LCD driver output when cnly LCD
are on.

COM1
COM2
COM3

LCD driver cutput when LCO segments
corrasponding to COM1, COM2, and

segments corresponding to COM1,
COM3 are on.

COM2, and COM3 are turned off,
segmants corrasponding to COM1

are on.
segments corresponding to COM2

1/3-Duty - 1/3-Bias Drive Technique
LGCD driver output when all LCD
L.CD driver output when only LCD
LCD d.rivar output when only LCD
are on.

AC4B7E

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 voltage Vpp 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 voltage
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 1o D171 and the control data) has been transferred, i.c., 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 higly; 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.)

[
i

voE 5. 'vnzri
Yoo | ‘:_
t2

ti

ce || g L

|- Display and control data Iransier —e

Internal data Undafined Defineg

[ R N
Pt N

le—— System reset pariod ——=

Power supply voltage Vpp rise time: 112 1 ms
Power supply veoltage Vpp fall time: t2 2 1 ms

AD4B78

Figure 3

+ Reset when the power-supply voliage is in the allowable operating range (Vpp =4.510 6.0 V)
The system is reset when the RES pin is set low, and the reset is cleared by setting RES high,

2. LC75883E/W internal biock 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 turned off. However, display data can be input to the latch 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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O COM2

H—O CcoM1
—H—O COM3

—O s3/P3

O 82-/P2

H—O 54/P1

SHIFT REGISTER

i

CONTROL

REGISTER

TEST O—t—s
0sC O
Do 0——;:?
oI 0———{>o— cce
INTERFACE
cL 0——@&—
CE O—f—Z>—
Ypp © e I
Vool O q_
= VOET
vpp2 O -
vss O »
rrr

Outpul pin states during thereset period

Cutput pin State during reset
S1/P1 to S4/P4 L*S
§5 10 S65 L
COM1 to COM3 L
KS1/556, KS2/557 L*s
KS3 to KS5 X6
KSe H
DO H*7
¥: Don't care

KIS O
KL4 O
KI3'0
K12 O
€141 O
K58

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

*7. Since this output pin is an open-drain output, a pull-up resistor of between 1 and 10 X2 is required. This pin remains high during the reset

period even If a key data read operation is performed.

XS5 O—
KS4 O
KS3 ¢

S57/KS2

Resel is applied to the shaded blocks

S56/7KS1 O

Ao4age
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Application Circult Example 1

1/2 bias (for use with normal pancls)

+5Y

From the controlier

To the controller

To the controller
power supply

Note: *8,

h o
e, ()
{P2)
Used with a backlight
ii_i)__} npnlu_o“erotothorlg
I (Pa) circui.
asc
s s] COM1
i comnz
Vss cComM3 -
TEST P1/51 %
passa g
C33(1047HF pP3/s3 g
Vop1i P4/84 E
Vpo2 9:5 v g
1 : g‘
1 ] —
i H @
1 ! c
: ' 2
— H ! o
RES *9 555 3
CE S8
58
cL 76
DI v (556}
KKKKK KKKKEKK 567}
POIIIII SSSSS55 ¢
54321 654321
10
w0 NiD
R b B e thx
B-S-O-Be-h- Key ma _4)_ -
- S S— (up 1o 30 keys) .
. NN
R 2 " AN A4
AT W Iy
\.I\}é'\ '~

fall ime when power drops are both at least 1'ms, as the LC75883EMW is reset by the VDET.

*g, f the AES pin is not used for system resel, it must be connected to Vpy.
#10. The DO pin, being an open-drain output, requires a pull-up resistor. Select a resistance (between 1 to 10 k) appropriate for the capacitance of the
external wiring so that signal wavelorms are not degraded.

AD4BRYL

Add a capacitor 10 the power supply liné so that the power supply voltage Vpp rise time when power Is applied and the power supply voilage Vpp
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Application Circult Example 2

1/3 bias {for use with normal panels)

(Pa) , (Sersbrpore)
] (P2)
Used with a bachlight
—(P3) controller or olher'g
I (P4) cireul.
ost
+5Yv ’ Voo COM1
g comMz
Y55 CoM3
TEST - P1/51 w
’ Pa2/52 S
CZ0.047uF P3/s3 &
vVppil P4/54 @
Vpp2 58 ' =
C C H ! I
i 1. :
i ! 2
1 ! —_—
' H [
: : 5
‘ i a
RES *9 555 8
From the controller cE E S -
cL 76
DI Y4 {S56)
KKKEKEK KKKKEKK
To the controller DO IXITIII 5588855 (857
To the controller —<—‘M—I 54321 654321
power supply “10

4 oW .
P
W W o Wan W W 1

EPH-O-D~—  Key malrix + N

oW aa s Wa W —_

- (UP o 30 keys)

ko b b d

LTI BN TN r i rn v g

FanWe . Ws L WanWaWarl

Prprp-oHpy

AO4882

Note: *8. Add a capacitor to the power éupply line 5o that the powaer 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.

*9, It the RES pin Is not used for System reset, it mus be connected to Vop.
#10. The DO pin, being an open-drain outpus, requires a pull-up resistor. Select a resistance (between 1 to 10 kQ2) 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)

(X
E 1) (Siaro)
: )
Used with a backlight
ﬂ’- controlier or other
I (P4) circui.
osc
+5v ! Yoo COM1
'8 caM2
¥ssg COoM3
TEST P1/51 -
A= parssa 5
T P3/53 E
C 2 0.047 pF I VDot pa/S4 T
Ris between a few ki) Az 2
55 ~
and afewtensol k2. .1 vpo2 ) | =
R i : g
5 L ; s
1
L} 1
AES »g 555 a
CE 58S (&)
From the controller 55 -
cL 76
DI ' (556}
KKKEKK KKKEKEKEK
To the controller DOTIIII SSS5S55S (5857}
To the controller _(_W__J 24321 54321
power supply 10
Tav Wi WarWa l] Wi
)’)Ci%:\)’ Koy matrix
AT Ay h e —
33 C}S)u(}{) {up to 30 keys} -LH
)53))(}("‘
e n W WaoWanWany
J\r! LT

AD4BBI

Note:*8 Add a capacitor to the power supply line so that the power supply voltage Vp rise time when power is applied and the power supply voliage Voo
fall ime when power drops are both at least 1.ms, as the LC75883E/W is reset by the VDET.
“g. 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 (between 1 to 10 kL) 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 cdntroller key data read techniques

1. Timer based key data acquisition
» Flowchart

\

CE= L]
€ >
YES

Key data read
processing

-
-t

+ Timing chart

Key on ]

Key input

1 1 1
1 1 1
1 1 :
] 1 1 1
1 1 1 1
1 1 1 L}
] 1 + T
1 1 + 1
; 1 b ) H
1 1 L3 L ]
T ] ] ¥
Key scan I T il oo
el 3 | |} —ta4— | —] (tT | E el £ - i
P : ‘o : : ;
CE P P ) 5
R Y- . - po toe] t6 | !
1 ' L} ] () 1 1
i ) ) i I r i
DI | [Msvum £ TR | | |
T T [l T v T
/ _"tsl-_ Koy dala road E*tsi_‘ E E i
I - :
DO Pr I B E
T 1 ]
L Koy ata road request | i ! |
] 1
(%4 7 I— 7 I t7 —!
Controller daterminalion Controllgr dateeminalion Conirollar daterrmination Controllar gelammination Conlroller gatarmination
: (kay on} (kay on) [kay oIt (key on) {kay ot}
AD4Ba 4
3...........Key scan execution time whan the key data agreed for two key scans. (615°T (5))
14..........Key scan execulion time when the key data did not agree lor two key scans and the key scan was executed again. {1230-T {s))
5.0 uKey address (43H) transier time
LT Key data read time
 Jupu—
fosc

» 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 t7 in this technique must satisfy the following condition.

17> (5 + 16 + 14)

f a key data rea erati

data (SA) will be invalid,
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2. Interrupt based key data acquisition
» Flowchart '

CE= L)

Do= L] >N

YES

Key dala read
processing

y

Wait for
at least 18

» Timing chart

| . . ) .
Key on| :l ! Key an 1 E
Key input | H P ! P P '
! o T o ' - ' ' T
P ’ ' ? 1 b v :
[ H ] i ' [ '
it + y t 0
[} 1 ] 1 1
Key scen e e |
-~ t3 ! ' ~ t3 [ —ta—v 1 ~ 3 [~ !
HE . i 1 [ |
P : N P :
CE : . : ! ;
P ] t6 |- ! L] t8 p I Y N - '
P ' i . : i H i
i 1 1 B 1 1 N
DI | Key address ]: i “m i | E E E
T { L : L T t
tS=— ey dataread | S ' E ! '
P : ; : : ' :
Do : i : | l i
H ! : i |
'—':-- Koy date resd request | i | i ': H !
' ! 1 H 1 H !
1 1 1 1
i-—ts——[ [ —t8 — —t8 —- i——-t.a-—{
i i i i )
Conlroller datarmination  Conirolier delarmunalion  Conlroller gélarminaucn Conlroliar dgtorminalion Convoler datermination Controlier gatamminaben
{key on} (uay oll} [key on} (key on) {kay an) (kay oll}
B Key scan execution time when the key data agreed for two key scans. (615-T (s))
| L S Key scan execulion time when the key data did not agree for two key scans and the key scan was executed again. (1230T (s))
15...........Key address (43H) transler tme
L T Key data read time
_ 1
fosc
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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 onfoff 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 t8 in this technique must
satisfy the following condition.
t8>1t4
fakey data :
data (SA) will be invalid,

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-menticned use shail:

(@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and
distributors and all their officers and employess, jeintly 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 fault 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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