Ordering number : ENN4967C

CMOS IC

LC75853NE, 75853NW

SANYO

1/3 Duty LCD Display Drivers
with Key Input Function

Overview

The LC75853NE and LC75853NW are 1/3 duty LCD
display drivers that can directly drive up to 126 segments
and can control up to four general-purpose output ports.
These products also incorporate a key scan circuit that
accepts input from up to 30 keys to reduce printed circuit
board wiring.

Features

» Key input function for up to 30 keys (A key scan is
performed only when a key is pressed.)

e 1/3 duty - 1/2 bias and 1/3 duty - 1/3 bias drive schemes
can be controlled from serial data (up to 126 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

 Serial data I/O supports CCB format ccin/nunicatic -
with the system controller.
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LC75853NE, 75853NW

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 \Y
Output voltage —~ .
Vout2 | OSC, 81 to S42, COM1 to COM3, KS1to KS6,/P1to P4 | -0.c. Vpp +0.3 \Y
louT1 S1to S42 30% pA
louTt2 COM1 to COM3 3 mA
Output current L -
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=6'V
) Ratings )
Parameter Symbol Conditiors —= Unit
min typ max
Supply voltage Vbp Vbp 4.5 6.0 \
Input voltage & —
) \m! CE, CL, DI 0.8 Vpp 6.0 \
Input high level voltage 4
V|H2 K1 to KI5 / / 0.6 VDD VDD \%
Input low level voltage ViL CE, CL, D4, Kil to KIF 0 0.2 Vpp \
Recommended external
resistance Rosc | 0OSC 68 ke
Recommended external ¢
capacitance Cosc | OS¢ 820 pF
Guaranteed oscillation range fosc @SC 19 38 76 kHz
Data setup time tgs CL,D:Fig =2 160 ns
Data hold time th CLAM wre o 160 ns
CE wait time teh ¢ 2L:Figu 2 160 ns
CE setup time tes CE, CL. “aure 2 160 ns
CE hold time il ton | CL:Figure 2 160 ns
High level clock pulse width toH Lo _Jre2 160 ns
Low level clock pulse width . | <+ Figure 2 160 ns
Rise time t CE, CL, DX Figure 2 160 ns
Fall time CE, CL/D) Figure 2 160 ns
DO output delay tims 7% DO, Fipy = 4.7 kR, C_= 10 pF*1: Figure 2 1.5 us
DO rise time t D@, Fipy = 4.7 kR, C_= 10 pF*1: Figure 2 1.5 us

Note: *1. Since PO is an

sen-£ > output, these values depend on the resistance of the pull-up resistor Rpy and the load capacitance C, .

Continued on next page.
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LC75853NE, 75853NW

Electrical Characteristics for the Allowable Operating Ranges

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Hysteresis Vy CE, CL, DI 0.1Vpp \
Power-down detection voltage VpET 2.7 ‘|' 3.0 3.3 \
Input high level current [ CE,CL,Dl:V|=6.0V 5.0 pA
Input low level current M CE,CL,DlV,=0V 50 pA
Input floating voltage Vi K1 to KI5 0.05 Vppy \
Pull-down resistance Rpp KI1 to KI5: Vpp =5.0V 50 10U 250 kQ
Output off leakage current lOFEH DO:Vp=6.0V —L | 6.5 HA
VOH1 KS1 to KS6: IO =-500 pA VDD —1.2° Mopn - )5 VD_) -0.2 \
Vou2 P1toP4:lg=-1mA Vpp — 1< \Y
Output high level voltage OH o —~ D —~
Vou3 | S1toS42:15=-20 pA Voo 1.0_L A v
Voué COM1 to COM3: I =-100 pA R R \Y
VoLt KS1 to KS6: Ig = 25 pA ! 2 05 1.5 \%
V()LZ P1to P4:|O =1mA | 1.0 Vv
Output low level voltage Vor3 8110 842: 15 =20 pA | 1.0 \
Vo4 | COM1 to COM3: Ig = 100 pA | A 10| v
VOL5 DO: IO =1mA 0.1 0.5 \%
12 Vpp/'— 12V
Vyip! | COM1 to COMS3: 1/2 bias, 145 =/+100 pA f o ! oo ‘6 v
ZI_3Vpp - 2/3V
Vuip2 | S1to S42: 1/3 bias, 1o/£ 420 pA oo v
1—1 Vpp — 1/3V
Output middle level voltage*2 Vmip3 | S1to S42: 1/3 biad, 15 = £20 14 8 Py 3 oo S v
2/3Vpp - 2/3V
V4 | COM1 to COMS:/1/3 bias, I¢, =100 | o v
1/3 Vpp — 1/3V
VpiD5 | COM1 to/CaM3: 1/20 as 4 = +490 pA 8 oo 3 D Y
Oscillator frequency fosc OSC/R=68kR, L 220 p. / 30.4 38 45.6 kHz
Ipp1 Slzep’mode / 100 pA
Current drain Ipp2 Npb=6.0V, wutpuc = 1/2 bias; frygc = 38 kHz 350 700 pA
Ipp3 Vpp =6 aute apen, 1/3 bias) fogc = 38 kHz 300 600 pA

Note: #2. Excluding the bias voltage generauor divider< nisto, nilt into Vpp1/and Vpp2. (See Figure 1.)

np 1 ——t—>

To the common segment driver

i
Vopa/ /f

Excluding these resistors

A03044

Figure 1
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LC75853NE, 75853NW

1. When CL is stopped at the low level

\ 7 )\
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A03045
2. When CL is stopped at the high level
CE Vio
—
téL toH
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7 tdr
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Figure 2
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LC75853NE, 75853NW

Block Diagram
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LC75853NE, 75853NW

Pin Functions

Handli
Pin Pin No. Function Active /0 wheinlj’r:zss;e d
Segment outputs for displaying the display data transferred by serial data
S1/P1 to S4/P4 1to4 input. | o o
— < en
S5 to S40 5to 40 The S1/P1 to S4/P4 pins can be used as general-purpose output ports P
under serial data control.
COM1 41 c p
ommon driver outputs
Com2 42 The frame frequency fq is given by: fg = (fogc/384) Hz. - 0 Open
COM3 43
/ _| S
Key scan outputs | |
KS1/S41, 44 Although normal key scan timing lines require diodes to b insertec " the
timing lines to prevent shorts, since these outputs arz u/ibalance’ CMC .
KS2/842, 45 transistor outputs, these outputs will not be damagéd by shortitic vhen o Open
KS3 to KS6 46 to 49 these outputs are used to form a key matrix. The’K$1/S41 and KSz, 2
pins can be used as segment outputs when sc/specified B ine ¢ *rol cata.
Key scan inputs
KiTto KI5 501054 These pins have built-in pull-down resistors. H ! GND
Oscillator connection
osc 60 An oscillator circuit is formed by cennecting o »x'" nal resistor ard — 110 Vpbp
capacitor at this pin.
CE 62 Serial data interface connections to #*° "Cu. nller. Note that/DC, being an H |
oL open-drain output, requires a pull-u, -esistor. | GND
63
CE: Chip enable —
DI 64 CL: Synchronization ¢iock — |
DI: Transfer date
DO 61 DO: Output da‘a — 0 Open
TEST 55 This pin mdst/oe connec. *.to gro 1d. . | .
Ve Used for Applying.the LC. Hrive 2/3 bias/vo'iage externally. Must be | o
b 57 conriecled to Vg, e« - bias drive/scheme is used. - pen
Uged for a' 1ying trie. »CD drive 1/3 \ias voltage externally. Must be
Vop? 58 connectr tc ".n1 when a 1/2 Yias drive scheme is used. - I Open
Vpbp 56 Power sug, '.connection. Frovide a voltage of between 4.5 and 6.0 V. — — —
Vss Powe: nply connectien./Connect to ground. — — —

No. 4967-6/24




LC75853NE, 75853NW

Serial Data Input

1. When CL is stopped at the low level

- ' L
- TUIUUUUT UL T U U U AR,
o XﬂﬁXﬂXXXXmXﬂm'”_PFFFFFFFFFFEFFFF&

B0 B4 B2 B3 A0 A1 A2 A3 ————— Display data ———————te——o Control data .

Do I (

5 ! Ly
W----Mﬂj SRR '_U_LJ m

J 0000000 EIZTEET 00000000

B0 BS B2 B3 AC At AZ Aar——D|Sp|aydata-——*-———_____ Fixe ‘ata — ———0

; l / G

] / o /L

ff

Uy AR Lf ’J LI JUV[ JUUuuL
) [ oes Joeepsd] oJo

2; xanxmxa};uXonuxAzanxn-———-——x ux;,:g,bydauﬂ m AT nnn

C

AD4734

~—

]
Note: DD: Direction data

2. When CL is stopped at the high level

ce V/ QN / L
UL N m senhhnhphhnhnnphhhis
oo oo A T _Lmox LT e[ T feeecTon] o T ng

Bo Bi B2 B3 A7 A7 A2 A'.’-' - "1|sp|ay data—-: Control data »—-o«nn-—‘ {{
Do / ‘ ﬂi

L7/ !

(¢ ~ f
"‘uumﬂmnr UUYY U

(ROOERNDON KN 2T ﬁ#ﬂXXXXXhXXXXXXLﬁ
‘/ B0 Bi A2 . 2 ~———D|sp|ay data Fixed data -—~-——-"—I=!J—:_),S
f ] L
L = /4N L

e HIm L nh L
EEETT_U_X_H;L’L HMXXXTXXXHXX"lJXﬂ

BO B1 B2 Fa A0 A4 Az A3 ——Display data Fixed data * 0D
5 v L

A04735

Note: DD: Direcian aats!

* CCB address......42H

D1 toD126........ Display data

¢ SO, ST e Sleep control data

* KO,KI..ooeouneee Key scan output/segment output selection data

* PO,Pl.....cc..c.. Segment output port/general-purpose output port selection data
* SCiiiieeiee Segment on/off control data

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

No. 4967-7/24



LC75853NE, 75853NW

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 Segment outputs Outpit pin states aeting ey scan standby
Mode OSC oscillator = -

SO S1 Common outputs K51 | K& | KS3 | K34 | S5 | KS6

0 0 Normal Operating Operating ]_ H ] H H | H H
A S A

0 1 Sleep Stopped L Lo | ¢ LI/ [ H
1 0 Sleep Stopped L Ll Lo [ JI/H [
1 1 Sleep Stopped L / H oH ./ H|A/ H]H

Note: This assumes that the KS1/S41 and KS2/S42 output pins are selected for key scan outpu?.

etween/ey scan output and

2. KO, K1: Key scan output/segment output selection data
These control data bits switch the functions of the KS1/S41 and KSZ/942 oui, 't pins
segment output.
Control data Output pin state /
Maximdm numbenaf 1 o
Ko K1 KS1/S41 KS2/342
0 0 KS1 KS2 20
0 1 S41 KS2 A 25
1 X S41 s42 /) 20 / _]
X: don't care
3. PO, P1: Segment output port/general-purpose outwut por’ seleci. n data
These control data bits switch the functions of the S1/21 t¢ "4/F - output pins between the segment output port and
the general-purpose output port.
Control data ;)tTput pin state Q. 1
PO P1 S1/P1 52/P2 P3| S4/Ps
0 0 St s2 W, 59 94
0 1 Pt /) P2 ‘ o4
1 0 P1 P P3 S4
1 1 P/ % WL Ve /1/ P4
The table below lists the'correspe. ence u. ween the'display data and the output pins when these pins are selected to
be general-purpose ovipat port
Output pin _i__Correspc ding dis} 'y data
S1/P1
S2/P2 4
S3/P% 7
s4/ps a D10
For xample, 1. he S&7 + outputpin is selected to be a general-purpose output port, the S4/P4 output pin will output
aliigh leve” ... a1 display data D10 is 1.
4. ST: Segmen. n/ ff confrol data

This centrel data bit conirols the on/off state of the segments.

SC Display state
0 On
1 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.

No. 4967-8/24



LC75853NE, 75853NW

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

Output pin CoM1 com2 coms3 Output pin CoM1 com? /[ ofwms |
S1/P1 D1 D2 D3 S22 D64 D5,/ 55 |
S2/P2 D4 D5 D6 s23 D67 DB o6y
S3/P3 D7 D8 D9 S24 D70 o D/
S4/P4 D10 D11 D12 s25 D73 —|-_ D74 | 07|
S5 D13 D14 D15 S26 p7e / D7 [ D78

s6 D16 D17 D18 s27 D79 D8u . | . D8t

s7 D19 D20 D21 S28 8’ o N D84/ /
s8 D22 D23 D24 S29 D85 D86 57/ |
S9 D25 D26 D27 S30 /Dss - D0 |
S10 D28 D29 D30 S31 /|/ oo 1 g2 /D93

s D31 D32 D33 sz / pea . D5/ bss
s12 D34 D35 D36 S33 )97 D98 D99

s13 D37 D38 D39 s34/ / ol o107 / D102
S14 D40 D4 D42 S35/ D103 D704’ D105

s15 D43 D44 D45 ’s76 | 2106 /Di07 D108

s16 D46 D47 D48 537 ) oo D110 D111
s17 D49 D50 D51 ss8/ . [ o112 J|/ bis D114
s18 D52 D53 osa /1 [s3b & Dpi1s D116 D117
S19 D55 D56 os7/ /| [§ o b1/ D119 D120
S20 D58 D59 Do/ | alksts A D122 D123

521 D61 D62 /D53 | [ nvss / D24 D125 D126

For example, the table below listg'the segmc. »ouy, it states (o7 the S11 output pin.

Display data OJtr’_at pin state
D31 D32 D28 /st

0 0 _0 Tt hegments ‘or_\}OM1, COM2 and COMS3 are off.
0 0 1 [ .—'.CD segment fr_.‘ COM3 is on.

0 1 0] _0 LcD segn"er:for COM2 is on.

0 1 / 1 T LCD se:;rr'_ants for COM2 and COMS3 are on.

1 J / J— ". ne LCD, seZment for COM1 is on.

1 _’J 1 The LCD_segments for COM1 and COMS3 are on.

1 / 1 ~ The. L(“_Q segments for COM1 and COM2 are on.

1 J_ 1 T 1 Tie_._CD segments for COM1, COM2 and COM3 are on.

No. 4967-9/24



LC75853NE, 75853NW

Serial Data Output

1. When CL is stopped at the low level

CE ‘ [/

oo T oo To o] 7

Do / X KDiXKDEX XQ;:V&(DBOX SA
pe———————— Quitput data— ==
X don° care
A 050

2. When CL is stopped at the high level

c | 7 L
o UL UL A el
Sl 3 £33 3 £3 (3 £ S A 77

b0 /1 [ =] )2 N

K1
—_—

Output data
X don' t care
A03081
» 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. KDI to KD30: Key dzata
When a key matrix Of/aup to 30 k¢ = is formedirom the KS1 to KS6 output pins and the KI1 to KIS input pins and

one of those keys/is/presse , the 2y vutput data corresponding to that key will be set to 1. The table shows the
relationship befwzen those ins ar | the ke'y data bits.

'/ ki KI. K12 K4 K5

KS1/S41 _+ KDy [0 / kb3 KD4 KD5
Ks2/S42 K6 KD7 KD8 KDY KD10
kss/ / o | xorz /7 xoia KD14 KD15
g4/ ko ko7 /| ko KD19 KD20
kss 4| Ko Kp27’ KD23 KD24 KD25
[KSow KD 5| Jkp27 KD28 KD29 KD30

When the KS1/S41 a:1d’KS2/S42 output pins are selected to be segment outputs by control data bits KO and K1 and a
key matrix orup w20 keys is formed using the KS3 to KS6 output pins and the KI1 to KI5 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 O in normal mode.

No. 4967-10/24



LC75853NE, 75853NW

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 sfihe 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 288 T (s). To reliably determine the on/off state of the Keys, t!

e °°7 ONE/N'W'scans the

keys twice and determines that a key has been pressed when the key dataagrees. I« outpu. a key data read request (a
low level on DO) 615 T (s) after starting a key scan. If the key data does riot agree ai. = I’ y was pressed at that
point, it scans the keys again. Thus the LC75853NE/NW cannot deteCt/a key #* ess s. arter than 015 T (s).

. 3 *3

F— - .
| 4 l *3 T=Tosc

!5[ *3

st | 1] 7]
we | [z /
w =[5/
KsS4 *3 4 /
KS5 —*: _r‘S_] V o N
KSB ] /. N & |

/ £ BT Is]

Key on

Note: *3. In sleep mode the high/low siate of t
from pins that are set low.

2. Innormal mode
 The pins KS1 to KS6 are set hi
e When a key is/pressed/ key

e pins ic

A03052

rtermined’by'the SO and S1 bits in the control data. Key scan output signals are not output

can is statted and the keys are scanned until all keys are released. Multiple key

presses are recognized b, deterr ining v/h<ther multiple key data bits are set.

o If akey is/pressed ¢ r long/r than 615

T (s) (Where T = ;

1
OSC

) the LC75853NE/NW outputs a key data read

request (a lows _el 0. =) to the controller. The controller acknowledges this request and reads the key data.

Howeyer, if C. .-
o Alter the co trol
LIZT75857 oW
18sistor

Jeotwee 1 and 10/kQ).

agy during 4 gerial data transfer, DO will be set high.
readg the key data, the key data read request is cleared (DO is set high) and the
_erforms 4nother key scan. Also note that DO, being an open-drain output, requires a pull-up

No. 4967-11/24



LC75853NE, 75853NW

Key input 1

I

Key input 2

[T [T T Y —

—615T [8]—+ e~ 645T [8] —= - B45T 8] “[

e[| LTI 1 I

Seriél data tranéfer Serial 'data transfér Key acdressl (43H) Selrial data tra‘nsfer Kely address Key adu =
o Tl I | 77 il
I M 777
| i j
DO L ‘ ki N
} Key data read t '\e) data reau 1 Key datz read
Key data read request Key data read secuest da.. ad request
I=—"—
fosc

A03053

In sleep mode

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

o If a key on one of the lines corresponding to a KS4 t0 KS€  yin | hich'is set hiigh is pressed, the oscillator on the
OSC pin is started and a key scan is performed. Jieys are scar.. 1 until all Xeys are released. Multiple key presses
are recognized by determining whether multipl< key dat=-hits are set.

e If a key is pressed for longer than 615 T (s) (where . = ) the Y.C'75853NE/NW outputs a key data read

iaYs

-

request (a low level on DO) to the coritroller. T =/ intrller acknowledges this request and reads the key data.
However, if CE is high during a serial data tran. »r. L /ill be set’high.

o After the controller reads the/key data, . = ke data sead request is cleared (DO is set high) and the
LC75853NE/NW performs ancihzr key scai. However, thig'does not clear sleep mode. Also note that DO, being
an open-drain output, requires a/pull-up . “1sw (vetweed L and 10 k€2).

« Sleep mode key scan example
Example: SO =0, S1 = 14s'eep w/ only K5 high)

L] ks1 +=D-H D -
[L] Ks2 () C> s @ When any one of these keys is pressed,

the oscillator on the OSC pin is started

&

[L] ks3 =74

B D and the keys are scanned.
[L] ks E__\—@—&):%*’ D
(L] Kss \r SO —
[Hl <6 - OO0
YWY g
ki _l_l
T o - — _i_
KI3 T} —4
4l — L

A03054
Note: *4. These aiades are required to reliable recognize multiple key presses on the KS6 line when sleep mode state with only KS6 high, as in the
above example. 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 E f E [
(KS6 line) — i E E
: [ b ¥
Key scan HIHIHIH IH“H”H
— B15T [8]-—~ = 6415T [s] —
o [ L1 [l [ 1/
Serial data transfer , Seri:al d'ata transfer i Key add;'ess (4{3H) Serial (;ata transfer E -';,-y adidr‘ '_
b Il I/ e N
DO / [ N

Key data read T Key ata read

Key data read request Key data requ

A03055

Multiple Key Presses

Although the LC75853NE/NW is capable of key scanning witkout in®  “ing "_des foi dual key presses, triple key
presses on the KI1 to KIS input pin lines, or multiple key présses on< = K .. > KS6 gufput pin lines, multiple presses
other than these cases may result in keys that were not pressed rea” nize has having been pressed. Therefore, a diode
must be inserted in series with each key. Applications that’do nct ecc nize multizle’key presses of three or more keys
should check the key data for three or more 1 bits and jgriore such dat.
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1/3 Duty, 1/2 Bias Drive Technique

a U 3] a o [\Y] o [a}] 3] o

=] [=) a =] a] =] o ] a =)

7] {=] (=] [=] (=] (=] (=] [=] (=] =]

b > > > > > > > > >

- - ~ ~ - < ~ ~ - <
Q 2 (A= [= B [a s o o an Qo o oo aa =]
o.o> o> o a> o o> o o> o o> o o> o g> o o> o o> o
>'> o S>> o > >0 > > 0o > > o0 > > o > > o > > o > > O > > o >
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D segmer..

corresponding to COM2 and CC**2.are ¢.

LCD driver output when all LCD segments
segments corresponding to COM1 are on.
segments corresponding to COM2 are on.
corresponding to COM1 and COM2 are on.
segments corresponding to COMS3 are @n,
corresponding to COM1 and COM3 are on

corresponding to COM1, COM2, and

COMS are turned off.
LCD driver output when LCD segments

LCD driver output when LCD segments

LCD driver output when only LCD
LCD driver output when only LCD
LCD driver output when only LCD

LCD driver output whe1 L
LCD driver oxtpit when al

COM1
COM2
Com3

1/3 Duty, 1/2 Bias Waveforms

corresponding/to COM1, C

COMS arz ori.
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1/3 Duty, 1/3 Bias Drive Technique

CD

segments corresponding to/CM3 are.on.

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

corresponding to COM1, COM2, and

COMS are turned off.
LCD driver output when LCD segments

LCD driver output when only LCD
LCD driver output when only LCD

LCD driver output when only

COM1
com2
COM3

Aare on.

LCD driver output xvh<n LCD ¢ xments

corresponding to/'C@M1 and COr.

'ments
and C M3 are gn,

1LCD s

LCD driver/output wk

corresporiding to CON

. outr=twhen all LCD/segments

CD driy
correspe dir

0L M1, CONM2 and

COM M are ui.

A03057

1/3 Bias Waveforms

1/3 Duty,

No. 4967-15/24
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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 2pplied;
by the VDET output signal when the supply voltage is brought up. If at leas{ 1 ms#s assu.  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 poiiit/when < « the . ‘rial data (th¢ display data D1
to D126 and the control data) has been transferred, i.e., on the fall 4fihe CE sig. ! or 'he trarisfer of the last

direction data, after all the direction data has been transferred. (See Figur® 5.)

Sy.

vDey, -t — - —}‘
VDD | 4"\
t4 ‘t2
CE )
) 7
te— Display and control data trar.sfe’ —=j
- 5 -
Internal data Undefined | Defined
r~—— System reset/peiiod ﬂ_;l
Power supply voltage Vp, ‘se ti. =1ms
Power supply'voltage Vpp fai. me: 12 =1 mg
A03058

~,ure3

2. LC75853NE/NW internal blocXk states durn._»the reset period

CLOCK GENERATOR

= cset will/oe applied

Reset is applied and the base clog’ .. stopped. Howeyer the OSC pin state (normal or sleep mode) is determined

after the SO and S1 control data ts are .. insferr<ds
COMMON DRIVER /SEGMNTNT.. *TVER & [/ATCH

Reset is applied aid’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 theinitial state, and at the same time the key scan operation is disabled.

KEY BUEFER
Reset isapplied anc 21l the ey dats is set to low.

CCB JNAERF/ C£. CUviROLREGISTER, SHIFT REGISTER

Singe serial da.  .ns) r is pogsible, these circuits are not reset.
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i o & =
: ¢ 2 o NN
o a o < n T m [81) -l
o (&) (] w [} w0 1] (] (i3]
i S S L1
SEGMENT DRIVER & LATCH
— —
COMMON ,
TEST O——> DRIVER 7
SHIFT REGISTER _J
0sc O CLOCK CONTROL
GENERATOR REGISTER
|
Do O - —_ A
DI & cCB . Y BUI ER
cL O INTERFACE /. — /
CE O I__
Vpp O X T , |
Vppi O T [ A | / !
= VDET &
vpp2 KEY/SZAN
= — 9 /
vss O
] T
/ i 1
$ S cg 5/b OO0 O0O0O0O0
N < M 0 « 0w 0N T M N
oo E n o n o n wn
Y ¥ X ¥ X ¥ ¥ ¥ X < <
o Ral
v <
w 0

Output pin states during the rZset perina

X: Don't ciire
Note: #5/ These out it pir
#6./When powc

*7. Since thi. utpu?

peri an,

Output pin Siate durii'. resc
S1/P1 to S4/P4 / L~ 4
S5 to 540 /\/
COM1 to COM3 L
Ks1/s41, Ksa/saz / / L /|
KS3 to KS5 X
KS6 / -y /7 |
DO // W S

) forcibly se'to‘the segment output function and held low.

D Blocks that are reset

arst £ plied, the'se‘output pins are undefined until the SO and S1 control data bits have been transferred.

A03089

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.

No. 4967-17/24
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Sample Application Circuit 1

1/2 bias (for use with normal panels)

—————%—= (general-purpose
__(P2) _ output ports)

(P3) _  Used with the
I (P4) Hagkiight cantroller
[~ .
o other eircuit:
0SsC v
+5V VDD COM1 —_—
*g COM2 —
Vss COM3 + P
TEST P1/St + 5
P2/S2 " ——= £
C = 0.047 pF )
= P3/S3 F—— AN = Wl
Vpp! Pa/S4 = ————— &
S5/t ‘>| 5
P Vpp2 ; p=]
CI s
: 5 5
' : o
; . 3
35 s4 8 [
CE 2a 39 3
From the controller CL ? }
DI KKKKK  KKKKKKAm =41) g
To the controller po !l bl :; g i g 2 F | (842) /,
To the controller -—<—~_Jwr—] A i T il ___I 1—_.

0

K
5432%
ower su *9 4\
p pply ]1|
g
[

AT A"
N D
OO0
g

5 Key merix ‘+, -

D— (up to' 30 keys) -
)_

}_.

A04736

end

94

Note: *8.Add a capacitor to the power supply line so tha”the poy:er supp. oltage Vppiise time when power is applied and the power supply voltage Vpp
fall time when power drops are both at least * ms, as the ©75850 E/NW is/iecet by the VDET.
*9.The DO pin, being an open-drain output; requires a . up e . Select/a rzsistance (between 1 to 10 kQ) appropriate for the capacitance of the
external wiring so that signal waveforris /re not dearadec
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Sample Application Circuit 2

1/2 bias (for use with large panels) (P1)
(F2) (general-purpose

. = Oltput ports)
1 _ﬂ, 'Jsedwith the
; (P4) _ / backlightcontroller
or other.circuit.
0SsC N
+5v VoD COM1 Ll
*8 com2 +—=
Vss COM3 + B
TEST P1/S1 — 1— ‘ 2
< A 1S
C = 0.047 pF RS ::2;:;2; ¢
10kQ=R=1kQ Vpp1 r— >
— | VoD2 P4/Sy/——r— &
RELE: s— — @
> i | E
: i 5
H I 4
S o, ! )
CE 4 $4 r‘ — 9
F 1
rom the controller CcL ]
3

45 DXRX~NHD

KK R
To the controller po | 1 1L sssse’, it 4
f N o
To the controller __.<_W\,_I 54321/ )Tfll(? | l__. Lo

power supply *9
Key rhatiix
(up/t0/30 keys) EF - :_L'c

A11100

Note: #8.Add a capacitor to the power supply line s% that the pawer sup* voitage Vp(y rise time when power is applied and the power supply voltage Vpp
fall time when power drops are both at IfFas’ 1 ms, as .. ' C758 INE/NW. s reset by the VDET.

*9.The DO pin, being an open-drain outpit, sequires o w!l-up or. Selest &'resistance (between 1 to 10 kQ) appropriate for the capacitance of the
external wiring so that signal wavefoims are not.dearau

No. 4967-19/24
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Sample Application Circuit 3

1/3 bias (for use with normal panels)

——% (general-purpose

_(P2) _ ouinut ports)

(P3) _ /Used with the
;L- (P4) 4 backightcantroller
or other circuit
=
0SsC
+5V VoD COM1 SR
*g COM2 JI
Vss COM3 n
TEST P1/S1 |— 1 -|
C=0.047 pF P2/S2 |/
P3/S3 > ]
Vpp! P4/S4 L " &
Sf— 5
¢l ¢ |Vbp2 / ! 2
+ e s
' H <
' S
H o
SS ) — Q
CE 22 S [“ 9
From the controller CL ? 1, ‘
DI KKKKK JOKKKi | "”S’T’:_
To the controller [ 5 7).
D054321 6543. 4 | ]
To the controller 7 —_ -
power supply *9 T F —
| | l | A
| |_ fvfgc S0
| SDDP— Key' matrix _4;_ - |
% E)E;; (1/p 15 30 keys)
— 0D
o
A04737

Note: *8.Add a capacitor to the power supply line so tha”the poy:er supp. oltage Vppiise time when power is applied and the power supply voltage Vpp
fall time when power drops are both at least * ms, as the ©75850 E/NW is/iecet by the VDET.
*9.The DO pin, being an open-drain output; requires a . up e . Select/a rzsistance (between 1 to 10 kQ) appropriate for the capacitance of the
external wiring so that signal waveforris /re not dearadec
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Sample Application Circuit 4

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

__(P2)  outout ports)

(P3) U seavwith the
"mr (P4) validight .:on.troller
o'r othengirctit,
———
0SsC
+5V Vi COM1 —
*g oo COM2
Vss COM3 JI i .
(2]
TEST P1/51 F____J -
C =0.047 pF RE Pa/s2 / _t_ ¢
10kQ=R=1kQ - Vppt P3/83 = ,
R= V2 P4/S4 7 9
¢l e[t oo £5 | — ———>1 z
I l r : . 5
| i )
' 4 ot
’ (v
' 2
S8 Ss4r — (=)
CE 44 ' Q
From the controller cL ? }
DI KKKKK KKKKKEH | s41) /]
To the controller pol 111 s388¢ (842)
54321 5543C |
To the controller oy, —
power supply *9 l\ T | [ l l_ [
1 !
D-OOD4
‘ -\(j:\sxfz (Key ma:)riﬁ ) _%_ . L ]
POD— (up'to/30 keys
| L %ﬁ h P 4
—_ b—

A04738

Note: *8.Add a capacitor to the power supply line so tha”the poy:er supp. oltage Vppiise time when power is applied and the power supply voltage Vpp
fall time when power drops are both at least * ms, as the ©75850 E/NW is/iecet by the VDET.

*9.The DO pin, being an open-drain output; requires a . up e . Select/a rzsistance (between 1 to 10 kQ) appropriate for the capacitance of the
external wiring so that signal waveforris /re not dearadec

Notes on transferring displey data f*o. the ~ontrolier

The display data (D1 to D120)Y1s trans.errc. o the LC75853NE/NW in three operations. All of the display data should
be transferred within 30 ms t maintair e quality of/tbe displayed image.

No. 4967-21/24
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Notes on the controller key data read techniques

1. Timer based key data acquisition

» Flowchart

CE:V[L]

NO

YES

Key data read
processing

 Timing chart

] ' 1

| Key on ) ) Key 0 i
. e e e
Key input T ; E i ' Vo i
P ’ 7 P /) i ;
1 ' i P P i ! ! |
' H ] H 1 : 1 : ] H ! 1
I ! - H i !
T T T T
Key scan I T I .
- t3 —ta—s] ! 1 t3 ) ~ t3 }- ]
' ‘ - |
CE g T :
i - ] '
i i~ e - :
[ [ i H
[ I ' H
P : :
DI vy m" ) H
—— : :
V4 s :
p ] '

- i :
DO 1 i |
f T '
' H !
| : :
I t7 T t7 J
/ i [ | |

Controller determinatic « aller determinatior’ Zontroller determination Controller determination Controller determination

\Key on) ‘cey on) (key off)

A03063

13: Key scan execution fime whe' wie. «da. agreed foriwo key scans. (615 T (s))

t4: Key scan execuiio’i time wh 1 the key 'ata did not agree for two key scans and the key scan was executed again. (1230 T (s))
1

fosc

15: Key address/(43H) tre sfer tim

t6: Key data riad time

« Explapation
In/this techn.. ==, tho ontrolieruses a timer to determine key on/off states and read the key data. The controller
must che’ o L state wnen CE is low every t7 period without fail. If DO is low, the controller recognizes that a
key has =en p1 ssed an4 executes the key data read operation.
The period v « this techinique must satisfy the following condition.

t7 > (t5 +6 +14)

If a key data read operation is executed when DO is high, the read key data (KD1 to KD30) and sleep acknowledge
data (SA) will be invalid.

No. 4967-22/24
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2. Interrupt based key data acquisition
» Flowchart

CE= [L]
NO
DO= [L]
YES
Key data read
processing
Wait for at
least t8 l
¢ Timing chart
: . ! .
Key Oﬂ: E . Key_g'. : E
! T T T T
Key input : /. : I : : : E : i
i . i ' ' P ! 1
[ : P ! |
P . 1'_ ; ! :
] |
Key scan e 7 /T 1 '
- 3 |e! o l———-tA——‘ E ] 3 [~ i
) i HE \ | '
1 ' 1l - ' ' 1 H
v te . A e |- P ee T ~ t6 |- |
| [ﬂg; - | S BEREEN 5 |
DI ! sggresu i E H” ; i nﬂ ; i E i
————— T - v T T 1 H H
it . 1 —it 5 ' —lt i ' 1
E——? . vdaipd E It !"' ; E 5!" ; E
—q ! A ; }
DO | : : |
- ! : 1 | i
p— vead reques ; ! ! H 1
] ] 4 1 ) ] 1
i H H 1
—tf— f—t8 —1t8 f—t8
1 i ] i
itrolle. ation  Céntreiler determination  Controller determination  Controller determination ~ Controller determination  Controller determination
‘key 0i1) (key off) (key on) (key on) (key on) (key off)

A03084

1% Key scan~mncun. rtime when the ey data agreed for two key scans. (615 T (s))
t4{Key sc< exec. on u.ne when'thé key data did not agree for two key scans and the key scan was executed again. (1230 T (s))
T- —
fosc
t5:¢ey address (- ,H) transieriime
t6: Key'data =ad time
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» Explanation
In this technique, the controller uses interrupts to 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 t8 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.

t8 > t4

If a key data read operation is executed when DO is high, the read key data (KID1 to K7 _yu) and sicep acknowledge
data (SA) will be invalid.

B Specifications of any’and all £ (N orocucts deseribed or contained herein stipulate the performance,
characteristics, ans function©  “.the de. _ribed products in the independent state, and are not guarantees
of the performanse /characteristic. and functions of the described products as mounted in the customer’s
products or eqiip/nent. To v “ify symptoms an« 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 Electric Coo'td.  rives to supnoly 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 2ould endanger human lives, that could give rise to smoke or fire,
or that/could == se ¢ .Je to ather property. When designing equipment, adopt safety measures so
thet these kir s of achidents or events cannot occur. Such measures include but are not limited to protective
oircuits and e. »r prey ntion ciicuits for safe design, redundant design, and structural design.

Y4 !0 the € ent ot any or all’'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
akh o law

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

W Any and al’information 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.

W 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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