Ordering number : ENN5066B

CMOS IC

LC75854E, 75854W
SA//MYO 1/4 Duty LCD Display Drivers

with Key Input Function

Overview Package Dimensiopr~

The LC75854E and LC75854W are 1/4 duty LCD display ~ Unit: mm

drivers that can directly drive up to 164 segments and can ~ 3159-QFP64E
control up to four general-purpose output ports. These 7/
products also incorporate a key scan circuit that accepts
input from up to 30 keys to reduce printed circuit board
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wiring.

Features

» Key input function for up to 30 keys (A key scan is
performed only when a key is pressed.) |
e 1/4 duty - 1/2 bias and 1/4 duty - 1/3 bias drive schemes
can be controlled from serial data (up to 164 segments).
» Sleep mode and all segments off functions that are
controlled from serial data |
* Segment output port/general-purpose oufpiit port
function switching that is controlled from serial’/data |_ SANYO: QFP64E
Serial data I/O supports CCB format coininunicatic
with the system controller.
Direct display of display data witkout the « » of a

Jit: mpea
3190-SQFP64

decoder provides high generality. [LC75854W]
» Provision of an on-chip voltage-detectic. . set | 128
circuit prevents incorrect displays: 1.25 05_018 125 | 0i5
* RC oscillator circuit ] 4B“HHHHHHHHHHHHHL‘33 J
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+ CCFis’a tradima. .. of S NYO ELECTRIC CO., LTD. sl
e CCPis SAMVO'c riginal bus'format and all the bus SANYO: SQFP64
acddresse are . ntruiled by'SANYO.

| N Any ¢ all SANYO products described or contained herein do not have specifications that can handle
apnlications ‘nat require extremely high levels of reliability, such as life-support systems, aircraft’s
cantrel systeris, or other applications whose failure can be reasonably expected to result in serious
physical ‘@na/or material damage. Consult with your SANYO representative nearest you before using
any SANY products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LC75854E, 75854W

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Conditions | Ratings Unit
Maximum supply voltage Vpp max | Vpp J =0.3t0+7.0 \Y
VN1 CE, CL, DI —0.5%0 +7.0 \Y
Input voltage
VN2 OSC, KI1 to KI5, TEST, Vpp1, Vpp2 / —-N.3to Vpp.+ 0:3 \Y%
Vourl DO —0.3to +/:9 \
Output voltage - -
Vout2 OSC, 81 to S41, COM1 to COM4, KS1 to KS6,/P¥to P4 | -0.c. Vpp + 0.3 \Y
louT1 S1 to S41 309 pA
louTt2 COM1 to COM4 3 mA
Output current — -
louT3 KS1 to KS6 ) 1 mA
louté | P1toP4 ' 5 mA
Allowable power dissipation Pdmax | Ta=85°C 200 mW
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg / - —55to +125 °C
Allowable Operating Ranges at Ta = —40 to +85°C, Vgg=0 ¥
- Ratings )
Parameter Symbol Conditioris - Unit
min typ max
Supply voltage Vbp Vbp 4.5 6.0 \
Vppl Vppl 2/3Vpp Vbp \
Input voltage —
Vo2 | Vpp2 [/ 1/3 Vpp Vob v
) Viut CE, CL, DI 0.8 Vpp 6.0 \
Input high level voltage — =
V|H2 K1 to KI5 0.6 VDD VDD \%
Input low level voltage ViL CE, CL, DI, Kl1/to KI5 0 0.2 Vpp \
Rec_:ommended external Rosc e 62 o
resistance
Recommended external
capacitance Cosc |0SE 680 pF
Guaranteed oscillation range fosc 0SC 25 50 100 kHz
Data setup time tds _l L, DI: Fiaure 2 160 ns
Data hold time tgh CL,D: Fiy 22 160 ns
CE wait time to CE/ZL. nwure. / 160 ns
CE setup time s ¢ CLiFiguic2 / 160 ns
CE hold time toh CE, CL. ‘~ure 2 / 160 ns
High level clock pulse width toH | C. Figure 2 160 ns
Low level clock pulse width oL L UL gdre 2 160 ns
Rise time : | '« .CL, DI: Figure 2 160 ns
Fall time t CE, CL, D" Figure 2 160 ns
DO output delay time . DO, Rp(j #74.7kQ, C_=10 pF*1: Figure 2 1.5 us
A il b
DO rise time t | DO, "{py=4.7kQ, C_=10 pF*1: Figure 2 1.5 us

Note: *1. Since DO/is an opan-dre.

~ute' | these yalues depend on the resistance of the pull-up resistor Rpyy and the load capacitance C| .
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LC75854E, 75854W

Electrical Characteristics for the Allowable Operating Ranges

Parameter Symbol Conditions Ratings Unit
Y min typ max

Hysteresis Vy CE, CL, DI 01 Vpp \
Power-down detection voltage VpeT 27 1/ /50 3.2 3.3 \
Input high level current [ CE,CL,Dl: V|=6.0V ]__ _[ 5.0 pA
Input low level current I CE,CL,Dl: V=0V A N\ pA

Input floating voltage Vi KI1 to KI5 / 0.05 m \
Pull-down resistance Rpp K1 to KI5: Vpp =5.0 V / 50 - 1o 250 1’ kQ
Output off leakage current lOEFH DO:Vp=6.0V ‘I'_ [ _..)l"_ pA

Vot | KS1 to KS6: Ig = —500 pA Vpp—1.2 “Vpp— 5| Vpy-52 | V

Output high level voltage Vor? PltoP4lo="1mA Voo - | —~ v

Vo3 | S1to S41: 1o =—20 pA / V- 1i|_ y Y

Vou4 | COM1 to COM4: Ig = —100 pA 2l SO Y

Vol | KSTtoKS6: I =25 pA / [ 2 05 15 v

Vo2 | PltoPailg=1mA // N // 10| v

Output low level voltage Vo3 S1to S41: 15 =20 pA ) 1.0 \

Vo4 | COMT to COMA4: g = 100 pA / _L / 10| v

Vo5 | DO:lg=1mA / T 0.1 05| v

Vyip! | COM1 to COM4: 1/2 bias, Io/=/£100 pA 12 V'J'?'(; 12 VD?.S v

Vmip2 S1to S41: 1/3 bias, g =/ 70 pA 7 VD?.E 2 VD?.S v

Output middle level voltage™2 Vpip3 | S1to S41: 1/3 bias/I/= £20 pA Vs VD?; s VD? S v

Vyipd | COM1 to COM4:/1/3 bias,_ - £100 | \ 218 VD?_E 23 VD?_S v

Vuip5 | COM1 to,£oM4: 1/34 as, 2= +100 pA 3 VD?'; s VD?.S v
Oscillator frequency fosc | OSCA 62 ke, {680, =/ / 40 50 60 | KHz
Iop! | Sledp/node / 100 | pA

Current drain o2 | Yoy = 6.0 Vaoutp. ner /2 bias fiodc = 50 kHz 250 500 | pA
o3 /] Vb = 6.0 V, ol open, 1/3 bids /iosc = 50 kHz 200 400 | pA

Note: *2. Excluding the bias voltage generaiiori divider:

A03688

sisto. wiltinto Vpp1/and Vpp2. (See Figure 1.)
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Figure 1

To the common segment driver
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LC75854E, 75854W

1. When CL is stopped at the low level
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A03899
2. When CL is stopped at the high level
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LC75854E, 75854W

Block Diagram
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LC75854E, 75854W

Pin Functions

. . . ) Handling
Pin Pin No. Function Active /0 when unused
Segment outputs for displaying the display data transferred by serial data
S1/P1 to S4/P4 1to4 input.
) — | 2 Open
S5 to S39 51039 The S1/P1 to S4/P4 pins can be used as general-purpose output ports
under serial data control.
COM1 40
COM2 41 Common driver outputs o o
COM3 42 The frame frequency fq is given by: fq = (fogc/512) Hz. - pen
COM4 43
Key scan outputs
KS1/S40, 44 Although normal key scan timing lines require diodes 10 be inse. 2d in the
timing lines to prevent shorts, since these outputs‘ars unbalanceu MOS
45 —
KS2/841, transistor outputs, these outputs will not be daniaged by sk* . wher. o Open
KS3 to KS6 46to 49 these outputs are used to form a key matrix. 7The’KS1/S4" and KS. 341
pins can be used as segment outputs when’sa’specified £ *he con )l data.
Key scan inputs
KI1 to KI 50 to 54
s These pins have built-in pull-dowr resistors. H ! GND
Oscillator connection
0osC 60 An oscillator circuit is formegsi by connecting an exte. il resisto arid — 110 Vpbp
capacitor at this pin.
CE 62 Serial data interface conrections to u. contro r. Note that/DO, being an H |
open-drain output, requires a p1- up resic
CL 63 . £ | GND
CE: Chip enable
DI 64 CL: Synchronizaticn clock — |
DI: Transfer data
DO 61 DO: Output'deia — 0 Open
TEST 55 This piri must be conne >4 to g.ound. — | —
Ve 57 Us<d for applying i .CD drive 2/3 bias/voltage externally. Must be | o
b conriected tenV/p whe. > 1/2 biag'drive scheme is used. - pen
Used for apply.. »the LCD drive /3 bias voltage externally. Must be
Vo2 58 connec. 'to Vpp i when a 172 bias drive scheme is used. - ! Open
Vbp 56 Powc aupply connectioi. Provide a voltage of between 4.5 and 6.0 V. — — —
Vss 59 Powe. uppty conngection. Connect to ground. — — —
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LC75854E, 75854W

Serial Data Input

1. When CL is stopped at the low level

. | A Ly
e __ TUUUUUUTL T U U U U LELT L I—U—L;
X ° X 1 X o X ° X 3 X o x 1 X o] bps Xuzx XD41XD42XD43XD44 0 X 0 XSOX:FOXK!XP;X;: VDRX X

BO Bi B2 B3 A0 At A2 A3 =——— Display data Control’ ta ———r—nr—-

I - 7

D

-

Do

| N /b
gﬂuummmm U UL UL,

{f N2 {
% XoXonXoXoXoXaXoXma Xn4ax XDaaXnuo_A X Xv 2 - °X Yo oXoXoXo oXa (§
S{ BO Bi B2 B3 AD A4 A2 A3 E-—————Display data-—-———-—_‘v_ 7~ lxed data:————-—————-——»«un—q 1(5
§ '

§ | Ly

— JTUUUTU UL T DU AU U L UL L

§

DD D000DNENC =SS 0EO000000000000
% B0 B1 B2 B3 A0 A1 A2 A3 p—-—_r——Disp' “data— T 7 Fixed data T== DD = 55
¢ 7 ‘

g /4 i
;‘__JULI'LIU AU Uy yudyogL
“ i Oi 1i [+] [ ‘0 if x 25 *M&# / *xﬂ*ﬂﬁj 0 XO XO XO X°4X° XO XO XO XD XO XO Xo XO 1 Xi
S{

80 B1 az B3 AD . | AR A3 ~———D|'=Jlay data: Fixed data DD -+

S( - I

A03702

Note: DD: Direction ( ita
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LC75854E, 75854W

2. When CL is stopped at the high level

= I Ly
oo U UUL. SUTUU U Uy

DI X o X i X 0 X [} x 4 X DX 1 x o DIXDEX XD41XD42XD43XD44 o X o XSDXSiXKﬂK—TXPDXP(XSC L?.i 0 v °~X.-;S
BO Bi B2 B3 A0 A1 A2 A3 —— Display data Contiol data 0 S

i A - ! +4

” | Ls;

| 7Y /b
UL A

000000 DENTTENTC0000DENtYDEDODOON

5( BO B4 B2 B3 A0 Ai A2 A3 :r-—DispIaydata — Fixt data——- e D) — ‘f
7 , 7
, |

55 §

L
g il Evsiyissssianp iyt iain i ipipiniyini

S
-

| i

/0000000 ENT T EESEu0Gon00000000C 7
$(, BO B1 B2 B3 A0 A4 A2 A3 .-——I‘/lsplayd‘, Fixed datg =—————————*=r—00—= |
f5

p — —— —

! 7 L
mnhnhisipaisnsahhnhhhhhnhinihis
MEDD00DODRA= T I =Z000000000000000¢

i BO B4 B2 BY L0 AL A= aa . —Displuy data T Fixed data —————————+1=- DD -~
) —_— — L]

/ | L

A03703

[4
)]
Note: DD: Direciior: data

* CCB address... ZH
e DI tOD164.... T ,pi ydata

e SC, ST il ..Sle" contrel data

e K0, KI1.4 .. .0 vy scanoviput/segment output selection data

* P20, P10 ..l Segmerit sutput port/general-purpose output port selection data
o SC. ..Segnrerit on/off control data

DR .. e 1/2'bas or 1/3 bias drive selection data
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LC75854E, 75854W

Control Data Functions

1. SO, S1: Sleep control data
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.
Control data Out; u*_ in?ate: during key scan standb!
Mode OSC oscillator Segment outputs i i —|—I - yl y
S0 St Common outputs s | ks2.l ks3 [ksal Kss | kse
0 0 Normal Operating Operating ‘I’ H vl K H H H
0 1 Sleep Stopped L L L L L H
1 0 Sleep Stopped L i A 4w
1 1 Sleep Stopped L / !l H H ]/ H]H
Note: This assumes that the KS1/S40 and KS2/S41 output pins are selected for key scan output
2. KO, K1: Key scan output/segment output selection data
These control data bits switch the functions of the KS1/S40 and KS2/S41 out: it pin: hetween Key scan output and
segment output.
Control data Output pin state . /
Maxiriurd number ¢ aput ke
Ko K1 KS1/540 KS2/S41
0 KS1 KS2 50
1 S40 KS2 : 4
1 X s40 sst I/ ) //
X: don't care
3. PO, P1: Segment output port/general-purpose oviprit ports cice “on data
These control data bits switch the functions of thie S1/P1°..S4/F  output'pins between the segment output port and
the general-purpose output port.
Control data Out;;( pin stata ¥ 4 _I
PO P1 S1/P1 S7/P% S3/k. S4/P4
0 0 St 92 33 S4
0 1 P1 P2 [ S5 54
1 0 P Pl g
1 1 P/ /] Fan [ P3 /P4
The table below lists the Coiresponaence  ~tween the display data and the output pins when these pins are selected to
be general-purpose oufput ports.
Output pin C;responr“nr: dic, 2V data
S1/P1 D1 /|
S2/P2 17 D5
S3/P3 Lo
s4/P4a/ 13
For exaraple, if 7 ¢ 54/P4 vutput pinis selected to be a general-purpose output port, the S4/P4 output pin will output
a high'level whei. = Cdis )lay data D13 is 1.
4. SC:Segms .o ‘ofi ontrol data
T'his conu '.data it contrdls the on/off state of the segments.
[ .se | /Display state
0 l_ On
1 N Off

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.
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LC75854E, 75854W

5. 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 bias drive

1

1/2 bias drive

Display Data and Output Pin Correspondence

7 /coma

Output pin COM1 COM2 COM3 COM4 Output pin COMA1 P CQ ¢z COM3
S1/P1 D1 D2 D3 D4 s21 ps? / D D83 D84
S2/P2 D5 D6 D7 D8 S22 nes’ 26 ps7/ /| Dss
S3/P3 D9 D10 D11 D12 s23 P89 DU Do/ D92
S4/P4 D13 D14 D15 D16 S24 /poz I “Thaa D95 D96
S5 D17 D18 D19 D20 s25 Doz | D98 /D99 D100
S6 D21 D22 D23 D24 S26 p1o1 ol 102 D103 D104
s7 D25 D26 D27 D28 se7 // Jibe . | D106 D107 D108
s8 D29 D30 D31 D32 s28/ / D109 D11 D111 D112
S9 D33 D34 D35 D36 st/ Lo D14 D115 D116
s10 D37 D38 D39 D40 s 17 D718 D119 D120
s11 D41 D42 D43 D44 S31 D121 D122 D123 D124
s12 D45 D46 D47 a8 /|/[ss24 5125 /|/ Di2e D127 D128
s13 D49 D50 D51 D52 S33 D129 D130 D131 D132
S14 D53 D54 D55 Dsé / | [s34 D133/ D134 D135 D136
s15 D57 D58 D59 D65 | A e iR D138 D139 D140
s16 D61 D62 D63 64 S36 P41 D142 D143 D144
s17 D65 D66 D67 / Des J sol /D145 D146 D147 D148
s18 D69 D70 D71 D72 ) D149 D150 D151 D152
S19 D73 D74 ors/ /| DO | " 39 /1 bi1s3 D154 D155 D156
S20 D77 D78 i/ ngo Ks1/s40/ D157 D158 D159 D160
| Ks7/s41 D161 D162 D163 D164

For example, the table below listg'the segmc. “ou., it states o1 the S11 output pin.

Display data

| Output pin state

D41

D42

244

/ S11

The '_CTJ segments for COM1, COM2, COM3 and COM4 are off.

—_

Tke ).CD segment for COM4 is on.

I':e LCD segment for COM3 is on.

I_I’he LCD segments for COM3 and COM4 are on.

The LCD segment for COM2 is on.

OL—‘—‘OO%
¢S

The LCD segments for COM2 and COM4 are on.

The LCD segments for COM2 and COM3 are on.

o|lo|o|o|o|o|o|oO

= o

The LCD segments for COM2, COM3 and COM4 are on.

The LCD segment for COM1 is on.

The LCD segments for COM1 and COM4 are on.

The LCD segments for COM1 and COM3 are on.

The LCD segments for COM1, COM3 and COM4 are on.

The LCD segments for COM1 and COM2 are on.

The LCD segments for COM1, COM2 and COM4 are on.

The LCD segments for COM1, COM2 and COMS are on.

_;_;_;_;_;I

—‘O—‘O—‘O—‘O—"Dl-‘O—‘C

The LCD segments for COM1, COM2, COM3 and COM4 are on.
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LC75854E, 75854W

Serial Data Output

1. When CL is stopped at the low level

c | L
o U MU TR
DI X‘X‘X°X°X°X°X‘X°X /
BO B4 B2 B3 AO Al A2 A3
XKD« VKDSO A

Do / X XKD1XKDZX /
T———— Y —~. = Sy

Xt dao/® % care
A03704

2. When CL is stopped at the high level

CE |

[s]e] /: KD!XKDEXKDBA 7 XKD&BXKDSOX SA x X X

~— —  — Ou'put data ————————ny
1

X1 don' t care

» CCB address............... 43H

* KDI to KD30............. Key data

o SAu i Sleep acknowledge da.

Note: If a key data read operationas exe¢ = .DO ishizh, the read key data (KD1 to KD30) and sleep

acknowledge data (SA)Ywill be ii. alia.

Output Data

1. KDI1 to KD30: Key data
When a key matrix Of/up to 30 k= is formedirom the KS1 to KS6 output pins and the KI1 to KIS input pins and
one of those keysis/presse , the 2y vutput data corresponding to that key will be set to 1. The table shows the
relationship befw<en those ins ar | the key data bits.

KI1 KI. K3 Ki4 KI5

Ks1/s40” o g / ¥bs KD4 KD5
Ks2/g41 K6 KD7 KD8 KD9 KD10
kS’ o1 | ko2 7V kors KD14 KD15

| /ksa ki | kot7 /| ko8 KD19 KD20
7 Jkss £ Ko K27’ KD23 KD24 KD25
L ¥S6 KD, | kp27 KD28 KD29 KD30

When the. KS1/540 2:1d/KS2/S41 output pins are selected to be segment outputs by control data bits KO and K1 and a
key matrix orup ie'20 keys is formed using the KS3 to KS6 output pins and the KI1 to KIS input pins, the KD1 to
KD10 key data brig' 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. 5066-11/25



LC75854E, 75854W

Sleep Mode Functions

Sleep mode is set up by setting SO 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 (it will be started by a key press). This reduces
power dissipation. This mode is cleared by sending control data with both SO and S1 set to/0. Hawever, note that the
S1/P1 to S4/P4 outputs can be used as general-purpose output ports according to the state sfthe F&.and P1 control data
bits, even in sleep mode. (See the control data description for details.)

Key Scan Operation Functions

1. Key scan timing
The key scan period is 384 T (s). To reliably determine the on/off state of the keys, ti' »LLL 597 (E/W scans the keys
twice and determines that a key has been pressed when the key data agrees./it outputs a ko = data read request (a low
level on DO) 800 T (s) after starting a key scan. If the key data does not agree and a'.. 2w s pressed at that point, it
scans the keys again. Thus the LC75854E/W cannot detect a key press shorter” nan « "0 T (s).

KS1 E_T-l |—1_| *3

ks2  *3] '——a—] / lr |' 0 / *3

s 73 =] /2 o ailV. X
/ ‘ ~Tosc

DA s B

_J_s—l_ / [ 5 | *3

kss | 1] [ |

S8T [s1/

*
H

KsS4

*
3]

KS5

Key on

A03706

Note: *3. In sleep mode the high/low giate of t* se pins ic. »termined’by’the SO and S1 bits in the control data. Key scan output signals are not output
from pins that are set low,

2. In normal mode
 The pins KS1 to KSO6 are set hi’
e When a key is/pressed/ key can is staited and the keys are scanned until all keys are released. Multiple key
presses are recognized b, deterr ining y/h<ther multiple key data bits are set.

! ) the LC75854E/W outputs a key data read request (a
OSC
low lewvel on D, to u.. _ontrollér/ The controller acknowledges this request and reads the key data. However, if

CE js high dut ~e* se al datarensfer, DO will be set high.

o Altef the con nllert ads the key data, the key data read request is cleared (DO is set high) and the LC75854E/W
performs . mer 2y scarl. Also note that DO, being an open-drain output, requires a pull-up resistor (between 1
and 102,

o If akey is/pressed { rlong'r than 800 T (s) (where T =
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LC75854E, 75854W

Key input 1

Key input 2

Key scan I [T 1 ”,Eé

e— 800T [8]—~ t+— B800T [8]—~ ~— B800T/ (s’
:
e | ] ] ] NN AN
" l t t LY ARy SEEEEE— -
Serial data transf?r Serial data transfe: Key address (43H) Serial data transfer Key address ! Ke, dress
\ : b f h ' . '

I

f Key data read } Key sat4 read Key dat4 read
Key data read request Key data read/request . dawa read request
__1
fosc
A03707

In sleep mode

The pins KS1 to KS6 are set to high or low by the $0/and S¢ bif "> the conirel data. (See the control data
description for details.)

If a key on one of the lines corresponding to a KSi 0 KS6 sin | hich'is set high is pressed, the oscillator on the
OSC pin is started and a key scan is performed. Jxeys are scar.. 1 until all Xeys are released. Multiple key presses
are recognized by determining whether multipl< key dat=-hits are set.

the LC75554E/W outputs a key data read request (a

If a key is pressed for longer than 800 T (s) {where T*

low level on DO) to the controller. The/controlle’ ac’ iowlcdges this request and reads the key data. However, if
CE is high during a serial data transfer; I5O wil'be o ~hi 1.

After the controller reads the key dsita; the key da. »read request/is cleared (DO is set high) and the LC75854E/W
performs another key scan. However, this ac = nc clear sleep mode. Also note that DO, being an open-drain
output, requires a pull-up resistor {between 1 ~d 10 k).

Sleep mode key scan exampl<

Example: SO =0, S1 =1 (sieep with'or._KS high)

L] kst D4 e}f
(L] K82 -5 Do
[L] ks3 :——ﬁ}é} PP v When any one of these keys is pressed, the
[L] Ks4 -0 _ oscillator on the OSC pin is started and the keys
‘1} N ?X are scanned.
[L] k85 [ Q h Y ———
[H] kse [Z "L i DD P-P—
) \ 4 7_ v *4 {
ki el ~
wia [ ! -
KI3 &7 — 1 ~—|
KI{ — +
“I5 I;_ - -
!
A03708

Note *4. Theze dicdes are required to reliable recognize multiple key presses on the KS6 line when sleep mode state with only KS6 high, as in the
above exxamp'e. That is, these diodes prevent incorrect operations due to sneak currents in the KS6 key scan output signal when keys on
the KS1 to KS5 lines are pressed at the same time.
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Key input
(KS6 line)

T T

*—B800T [s]—~

CE

]
Serial data transfer  Serial ('jata transfer
\ 0

-

]

= 800T [8] =

1
Key address
]

(43H)

[ s

Serial data transfer

Key address
1

DI

Il

DO L

Key data read request

Multiple Key Presses

Although the LC75854E/W is capable of key scanning withou! irisertin

Key data read

f Kev data ic

Kaydata read.requc

A0370¢9

‘oac. . dual key presses, triple key presses

on the KI1 to KI5 input pin lines, or multiple key presses on the’KS1 t¢ KS ¢ »ut pin/ines, multiple presses other than

these cases may result in keys that were not pressed recoggriized 2

havi.  been pressed. Therefore, a diode must be

inserted in series with each key. Applications that do ngt fecogn’ = n= ltiple key presses of three or more keys should
check the key data for three or more 1 bits and ignore guen data.
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1/4 Duty, 1/2 Bias Drive Technique

COM1

COoMm2

COM3

COmM4

LCD driver output when all LCD segments
corresponding to COM1, COM2, COM3 and COM4
are turned off.

LCD driver output when only LCD segments
corresponding to COM1 are on

LCD driver output when only LCD segments
corresponding to COM2 are on.

LCD driver output when LCD segments
corresponding to COM1 and COM2 are on.

LCD driver output when only LCD segments
corresponding to COM3 are on.

LCD driver output when LCD segments
corresponding to COM1 and COMS3 are on.

LCD driver output when LCD segments
corresponding to COM2 and COMS3 are‘on.

LCD driver output when LCD segraerits
corresponding to COM1, COM2/and COM3

LCD driver output when orily/L.CD seaments
corresponding to COM4.are on.

LCD driver output xvhen LCD s
corresponding to/'CM2 and Ct

jments
14 are ¢ .

LCD driver ouiput when all oD segmants
correspondifigfo COM1, C. 12, CON, and COM#
are on.

fosc.
510 (2

T

X

-

14
-

| F| N
.—_J.d._——jl_J_l_‘—l_J
r—-——l—— -] 4
___| l_'—l |
U RO A
/1 |__| | _l
/14 _]W |..|- L
Il_j _Iu n
|| H‘l_ﬂ .
“I‘l' /7T
| 74
A | A ||
| I!J L
AL L
1 = [ ]
n RN n

1/4 Duty, 1/2 Bias Waveforms

— Vpp

—Vppl, Vpp2

S oV

— Vip

— Vppl,Vpp2
= 0V

- v lD

-— Vppl, Vpr2

-~ ¥pD

—' Vppl, Vpp2
= 0V

— Vpp

— Vppl, Vpp2
— 0V

— Vpp

— Vppl, Vpp2
— OV

— Vpp

— Vppl, Vpp2
— 0V

— Vbp

— Vppl, Vpp2
— 0V

— Vpp

— Vppl, Vpp2
— OV

— Vop

— Vppl, Vpp2
— 0V

— Vpp

— Vppl, Vpp2
— 0V

— Vpp

— Vppl, Vpp2
— 0V

— Vpp

— Vppl, Vpp2
— 0V

— Vpp

—- Vppl, Vpp2
— 0V

A03710
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1/4 Duty, 1/3 Bias Drive Technique

fosc (Hz)
. 512 ,
._.' o=V
B M W DD
- — ~ — Vppl
cou o O O P
H H | | =o¥
com2 __J"'_ ey "F_J_r im . A | — 311;31
inlm iuPs = Vpp2
| — — 0oV
L] rf‘] J — Vpp
— — — — — Vrp!
com3 HpE _J u"j__ | HEN _ vggz
|| | l — 0y
- , [— l | -~
- - l || L /yPP
coms I O e 1 A
l Vpp2
AI | l |—— |/— ov
. — Voo
LCD driver output when all LCD segments U R N B O l —
corresponding to COM1, COM2, COM3 and COM4 —ﬂ__j—“__ _J ‘J - T__{ _j__ Vool
are turned off. — Vpp2
| | | —w
Ll Tz
LCD driver output when only LCD segments TL J | .I-J W__J l ] — Vppl
corresponding to COM1 are on -| l I_ — — Vpp2
A4 ] T 1y =Y
LCD driver output when only LCD segments T | - | 7—1 ' —_ gggl
corresponding to COM2 are on. [. | -t _JT_J’_lH — Vpp2
| /| — | —ov
I r [- — '— 1 ~ — VDD
LCD driver output when LCD segments l“ T—]—T — Vppl
corresponding to COM1 and COM2 are on. }-—‘ | — Vpp2
I | | .' [— T_ - — oV
— Vop
LCD driver output when only LCD segments | T_1 l— 1 j‘j T . — Vppl
corresponding to COM3 are on. | 1 1— 4 =~ —~ = =~ — Vpp2
— — — oV
! l"l 4 ] u — — Vpp
LCD driver output when LCD segmen’s | | L-‘ 1 - T — Vppl
corresponding to COM1 and COM3/are on. J | j T — - — Vpp2
5 - — — — — oV
e — M — — Voo
LCD driver output when LCD/segments T _J j - L‘L_J—- — Vppl
corresponding to COM2 an4 COMS3 are . J — — -— Vpp2
= - ] — oV
MO I OnMe i e
LCD driver output wken/LCD se .. —T 'T — Vppl
corresponding to COM1, COM and CC '3 are on. H T — Vpp2
R S - —_— L el ey — OV
LCD dri tput wh ly LCD. t _‘ T — ¥DD1
river cutput when| ly sgments 1 M 1 -
corresponeiing to COM4 ' = on. _T—-THT-—— “—J - JT'— - Vgg2
| . —
oV
m N — —V
LCD/driver output v. . LCLC segments . — TT -T _11 - Vggl
coiresponding . TOM24" COM4 Zlre/on. L — e — Vpp2
= | | I I B
LCD drive._utput wh  all LCD segments 1t it rrretrtrtr : YIDDI
coriasponding »CC 1, COM2/CGM3 and COM4 . VDD2
ara.on. L L _J IR EEEEERn _ 030

A03741

1/4 Duty, 1/3 Bias Waveforms
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Voltage Detection Type Reset Circuit (VDET)

This circuit generates an output signal and resets the system when power is first applied and when the voltage drops, i.e.,
when the power supply voltage 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 Vyp/fall time when the voltage
drops are both at least 1 ms. (See Figure 3.)

System Reset

1. Reset method
If at least 1 ms is assured as the supply voltage Vpp rise time when power is zpplied{ »sy. =27 cset will/oe applied
by the VDET output signal when the supply voltage is brought up. If at leas{ 1 ms#s assu. d as the sapply voltage
Vpp fall time when power drops, a system reset will be applied in the sanie manner ¢_the VDET/output signal when
the supply voltage is lowered. Note that the reset is cleared at the poiit/when < « the . »rial data fthe display data D1
to D164 and the control data) has been transferred, i.e., on the fall 6fihe CE sig. 2! or .he trarisfer of the last
direction data, after all the direction data has been transferred. (See Figur® 5.)

[VDET, — o7 ]

Vbp T F‘ l
———t D

o] b

CE / ‘; ( /
= Display and control datatrarsfer = .
Internal data Undefined “fined :, /
77
System re'sel period

Power sypp'y voltage v setir it1=1ras
Power/sunply voltag ap i e t2= ¥ms
A037142

~ured

2. LC75854E/W internal block states durine u. »reset period
* CLOCK GENERATOR
Reset is applied and the base clog’ .. stopped. Howeyer the OSC pin state (normal or sleep mode) is determined
after the SO and S1 coiitrol data™ “ts are . mnsferr<d:
¢ COMMON DRIVER /SEGNMN™NT.. 2IVER & L/ATCH
Reset is applied and’the disnlay turned off. Flowever, display data can be input to the latch circuit in this state.
* KEY SCAN
Reset is applied, the circe «.is s¢ to thenitial state, and at the same time the key scan operation is disabled.
+ KEY BUEFER
Reset isapplied anc »ll the ey dats is set to low.
e CCB INAERF/ CE. CUviROLREGISTER, SHIFT REGISTER
Singe serial da.  .ns) r is pogsible, these circuits are not reset.
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< m o -t
333 o ¢ & & ¢
o 0O o o m 10 < m k Aol
[T & R & B & | (/2] w (/2] )] wm m
77779 7T 177
I 7 I i
SEGMENT DRIVER & LATZH
COMMON 7
TESTO : DRIVER | ]
SHIFT REGLSTER j |
¢ i / ,
cLOCK CONTROL
0SC O GENERATOR REGISTER
[
DO O— / /
D10 ccs =Y | JFFER
cL O INTERFACE |/ 3 /
CEO Al S
Vpp O r I |
Vpp1 O -_ !
= VDET /, I -
Vpp2 O 1 L KE' SCAN
vgs O 3 = | T
” M A/
é 0/ J) <£ S6bb4b4
n v 50 BN VI L} O 10 T M N
[ I I T o nm n n u on
¥ ¥ ¥ ¥ Y ¥ ¥ ¥ ¥ ¥ ¥
NN
-t O
L
nw n

Output pin states during the rZset perica

Output pin S:ate duriit resc

S1/P1 to S4/P4 / L~

S5 to 539 /

COM1 to COM4 / L

KS1/540, Ks2/s41 / / L /|

KS3 to KS5 X

KS6 / .. AV

DO // w7 7]
X: Don't caire

Note: * 5/ These out it pir
*6./When powc

* 7. Since th. utpu!

per: ‘an,

D Blocks that are reset

» forcibly set'to/the segment output function and held low.

irst 7 plied, these’output pins are undefined until the SO and S1 control data bits have been transferred.
is an open/drain output, a pull-up resistor of between 1 and 10 kQ is required. This pin remains high during the reset
key data read’operation is performed.

A037143
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Sample Application Circuit 1

1/2 bias (for use with normal panels)

EE:

+5V
*8

C=0.047 uF

M

From the controller

To the controller
To the controller
power supply

]

*9

(P1)

—— > (general-purpose
(P2) _ output ports)
(P3) _ Used with the
[ (pay “backlight controller

r —7~=> orather circuit.

0SsC \ SN
COM1 TL 4 ‘
VDD com2 —4 ~
coma 4 % |
Vss CoM4 I T S )
TEST P1/sA L > 5
P2/Sz * 2
voo! $3/53 — LF — J/
VDD2 P4/S4 = — 2
. =]
°3 / s
| ‘ 3
‘ ‘ o
: ' ©
. . Q
39— ——— AL a
-3 8
CE :. 4 ‘
cL ; (540)
Dl KKKKK KoK n oK (S41)
DO | |14 'S SS
54 2/2/1 35/ 321
A7 N
— %0 i g){%
‘ Y — Ez SO D Ez Key matrix — -
f L X E (upto30keys)
£ ‘/ é\/ A2 C)

Note: *8.Add a capacitor to the power supply lifie 5o that t2~ nowe,

fall time when power drops are both’at/east 1

*9.The DO pin, being an open-drain Output, requn

external wiring so that signal wzivelorms ar.

ms,

A p.
10t de_

dea.

0ply voltagz Vpp rise time when power is applied and the power supply voltage Vpp
the Lo, 0854E/W is/reset by the VDET.

1 resistor. Select a resistance (between 1 to 10 kQ) appropriate for the capacitance of the
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Sample Application Circuit 2

1/2 bias (for use with large panels)

& (general-purpose

(™) output ports)
(P3) Used with the

[/ /(P4) = _baeklight controller
% ;l | /— > onother circuit.

0sc | ‘
comt 44 ——
+5V i VDD COM2,—
*8 COI\€3| E
Vss CoN4 ‘ — > °
C=0.047 uF fi TEST ISt B %
10kQ = R = 1 kQ 3 .. "2;227 ﬂ g
[ DD P3/S! N S <
N ©
c R(: VDD2 P4/ Ii # " 1;
T WV d
‘ : 3
3 ] ! @
' ' e
! ; I
4 o
S39 — > o
S« 9
CE 44
From the controller CL 7 (840)
DI K
To the controller ) DO }|( '|( }l( ’|< }|( K 5 g g g é ’ (841)
To the controller 54321 6 1321 /
*9 —f A
power supply T ‘ F

—

i
IZEAN

D
VANV
VANV
vy
vy

Key matrix # — -
(up to 30 keys)

Note: *8.Add a capacitor to the power supp'y lie so th “the . ver supply vollags Vpp rise time when power is applied and the power supply voltage Vpp
fall time when power drops are both'at least! »ms, = the [ C75854%/\ is reset by the VDET.
*9.The DO pin, being an open-drainoutput, r* tires a po wup resistor. Select a resistance (between 1 to 10 kQ) appropriate for the capacitance of the
external wiring so that signa!’wzaveforme’ .re 1. degraded.

VAN
VAN

Pany DDy
NZANZa NP N7 )
AD-D-D-D-D
A ZENZEN N
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Sample Application Circuit 3

1/3 bias (for use with normal panels) P1) ( |
——— 5 (general-purpose

(P2) _ output ports)
(P3)~._ Used with the

FT,M) ~ “backlight controller
% ;l [/ > ar oier circuit.

osc N
COM1 — H i ‘
+5V VDD COM2 -—
*8 COM3 >
Vss con4 | B,
C
4 | N 5
C=0.047 uF TEST F1/51 é’
P2/S2 |— — 54
(2]
VDD1 P3/S3 ~g EE— <
©
VDD2 pajg ——L—A 2
C ; C S5 | g  // 2 o
T A\ 3
| : ©
' ' C
' ' I
' ' o
oo T/ [a)
Ny 9
CE + =
From the controller CL 1 9 (S40)
DI KU 41
To the controller ) DO }|( B 0 }|< é ' é ggg (541)
To the controller A 5/4/321 14321 /]
power supply 9 F_ T T / /
‘ ‘ | L D¢ D-DD
N SdHDddd— Key matrix # =
JC)\J\JC) t 30k
‘ [ D Py (Up o eys)
A ZAAN AN VAN VN vy
T~ 7¢\J(>\J\J()
Note: *8.Add a capacitor to the power supply/iing so that .. ~owe. < Jply voltege/Vpp rise time when power is applied and the power supply voltage Vpp
fall time when power drops are boin 4t least 1. . as'. » LC75854E/W s reset by the VDET.
*9.The DO pin, being an open-drai/i output, ret .ires ¢ uill-up resistor. Select a resistance (between 1 to 10 kQ) appropriate for the capacitance of the

external wiring so that signal yvayeforms < »ot degra. 2d.
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Sample Application Circuit 4

—_——
(P2) . output ports)
 PE Used with the

(4)._ hacklight controller
% T 17 N.or Gther circuit.

1/3 bias (for use with large panels) (P1) (general-purpose

0sC /| NN
COM1 — ‘
+5V : VDD COM2 1~ J
*8 comz2 ~
Vss COMi4 )
C
C=0.047 uF o TEST P1/51 g
10kQ = R= 1 kQ PpIS2 = > g
- VpD1 P3/S3 3
VDD2 P4/ — g
c T c T R va ND 7/ 2
' 2
! : 3
' ' C
? 1 g
w7/ 3
CE . -
From the controller cL 1 9 (S40)
DI K .
To the controller T DO }|( h( I '|/ }|< g p é }éIS g (841)
To the controller 54521 y 4321 J
*9 7
power supply N T 1T ‘
| ‘J
| | ‘ t oo ,
‘ [ > >O-OD Key matrix 4# —> -
v () AV 2Ny :) ( to 30 ke S)
= D-D-D-DD up 4
7\?\/(-/\/ \J()

Note: *8.Add a capacitor to the power supply liie /5o that t2~.nowe. nply voltags Vi rise time when power is applied and the power supply voltage Vpp
fall time when power drops are both’atieast 1 ms," the Lo, 0854E/WY is/reset by the VDET.
*9.The DO pin, being an open-drain Output, regui »a pu. 0 resistor. Select a resistance (between 1 to 10 kQ) appropriate for the capacitance of the
external wiring so that signal wzvelorms ar{ 1ot de_ »dea.

Notes on transferring diswlay d¢*a froi. *he coatroller

The display data (D1 to'I7164) is v =stenied to the ALC75854E/W in four operations. All of the display data should be
transferred within 30 /ng'to m#* wa.. the uality Ofihe displayed image.

Notes on the corirolle*'-2y '~* readiechniques

1. Timer based’key data. »auis’ on

|— ./

| CL—[u_:]
| /)
[ <pd=1L] NO
~

YES

Key data read
processing

No. 5066-22/25
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* Timing chart

1} ] 1} 1
| Key on ' | Key on | H
H ] ] [ ] [} H
Key input S ; ; E l 5 i ' l : E
o ' ! ' PoT i t T
H ] H ( ' H H !
: : ! L AD
Key scan ; ' J
y Ll e I 1P N
~ 3 | —t4— —~ t3 | i -~ f3- :
1}
: : : ;
CE Pl A L [ /] :
e RV mup g . o= ;
! { H ! i H HE VA i
! ! H ' n !
DI .ﬂ]] Key address : : ' _ljl.!:
—~It5 J el 5] i : 7
3 h:—K'ey data reac.i B E
0 ~§ 77
DO : I : !
1
'
L—~ Key data read request E 1
' H
t7 t7 I ay 14 q— t7 —'I
Controller determination ~ Controller determination ~ Controller determination ~ Controller de.. »ina*" |  Controler rietermination
(key on) (key on) (key off . on) ("ey off)

A0B717

13: Key scan execution time when the key data agreed for two key scans.A800 T (s))
t4: Key scan execution time when the key data did not agree for two key'seans and u. ‘«e’ scai. vas exeguted again. (1600 T (s))

" fosc
t5: Key address (43H) transfer time
t6: Key data read time

 Explanation
In this technique, the controller uses a timer to dete’ nine . »v' n/off states and read the key data. The controller
must check the DO state when CE is loy/ every t7 rer’ .d without fail/If DO is low, the controller recognizes that a
key has been pressed and executes the'kZy data” »ad « = .don.
The period t7 in this technique must satisfy the folic xing condition.

t7> ({5 +t6 +t4)

If a key data read operation/is’executec vhe. DO is high the read key data (KD1 to KD30) and sleep acknowledge
data (SA) will be invalid/

2. Interrupt based key dat« 2cquisitio.
 Flowchart

Key data read
processing

!

Wait for at
least t8

No. 5066-23/25



LC75854E, 75854W

* Timing chart

I} ]
Key on ' i Key on
[] [ [} [}
Key input : ' b : H
H T I H i
] ' H Il : ] ]
i H : H [} ]
) )
Y T
Key scan I” \ : ”I ”I””
Jea N
i
i i o .
CE P : L
P t8 |- : Do e - :
! ; H H i i !
i ' ! ! H '
DI H I[I] Key address ' Tm ! H
H ) H
] T H H '
:——!:5}-— Key data read ! ! i
\
g ; ———
DO L ; : Lk :
H 13
by Key data read requesti : H {
' ; ' !
: ) 3
- A N
1 L}
Controller Controller Controller Controller Controlles Controller
determination determination determination detern” .o determin<ior: determination
(key on) (key off) (key on) (k" on) (key/on) (key off)
A03718

13: Key scan execution time when the key data agreed for two key scans.A800 T (s))

t4: Key scan execution time when the key data did not agree for two key'seans and u. ‘«e’ scai. vas exeguted again. (1600 T (s))
" fosc

t5: Key address (43H) transfer time

t6: Key data read time

 Explanation
In this technique, the controller uses interrip(s to d< ermi. ' y on/off states and read the key data. The controller
must check the DO state when CE is loy/. If DO # toy , the controlier recognizes that a key has been pressed and
executes the key data read operation. Afier that “e nc ' 2y on/eff/determination is performed after the time t8 has
elapsed by checking the DO state wien CE i low a. ! reading/the key data. The period t8 in this technique must
satisfy the following condition.

t8 > t4

If a key data read operation/is exe< ‘ed whe »DO is/nigh, the read key data (KD1 to KD30) and sleep acknowledge
data (SA) will be invalid,
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B Specifications of any'and all € (N nrocucts deseribed or contained herein stipulate the performance,
characteristics, ans function”  “.the de. ribed products in the independent state, and are not guarantees
of the performanze /characteristicc and functions of the described products as mounted in the customer’s
products or equip/nent. To v ~ify symptoms un« states that cannot be evaluated in an independent device,
the customer/should al* =22v- ate and fest devices mounted in the customer’s products or equipment.

B SANYO Eiegstric Co td.  rives to suppsly high-quality high-reliability products. However, any and all
semiconductor pr’ fucts il with sorne’probability. It is possible that these probabilistic failures could
give rise/to accide ts or € 2nts that £ould endanger human lives, that could give rise to smoke or fire,
or that/could == se ¢ .Je to agther property. When designing equipment, adopt safety measures so
that these kir s of achidents or events cannot occur. Such measures include but are not limited to protective
cirouits and e. »r prey ntion ciicuits for safe design, redundant design, and structural design.

4 'h the € entt~t any or al'’SANYO products (including technical data, services) described or contained
herein < > untr led underany of applicable local export control laws and regulations, such products must

I not be »xpor'= without obtaining the export license from the authorities concerned in accordance with the
ah o law

| E' - part'  this publication may be reproduced or transmitted in any form or by any means, electronic or
| me. Aar Cal, inciuging photocopying and recording, or any information storage or retrieval system,
ar othe.wise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and al! irformation described or contained herein are subject to change without notice due to
proauct/techinology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for 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 October, 1999. Specifications and information herein are subject
to change without notice.
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