Ordering number : EN4967A

CMOS LSI

LC75853NE, 75853NW

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.)
« 1/3 duty - 1/2 bias and 1/3 duty - 1/3 bias drive schemes
can be controlled from scrial data (up to 126 segments).
= Sleep mode and all segments off functions that are
controlled from serial data

» Segment output porl/general-purpose output port
function switching that is controlled from serial data

» Serial data I/O supporls CCB format communication
with the system controlicr,

+ Direct display of display data without the use of a
decoder provides high generality.

= Provision of an on-chip voltage-detection type reset
circuit prevents incorrect displays.

» RC oscillator circuit

« CCBlis a trademark of SANYQ ELECTRIC CO., LTD.
+ CCB Is SANYO's original bus format and all the bus
addresses are controlled by SANYO.
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LC75853NE, 75853NW

Specifications

Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Ratings Unit
Maximum supply voltage Vpp max | Vpp 0310 +7.0 \
Vint CE,CL, DI -0.310 +7.0 Vv
Input voltage
) VN2 OS8C, K1 to KI5, TEST, Vpp1, Vpp2 0310 Vpp + 0.3 v
Vout? Do ~03to +7.0 v
Output voltage
Vout2 | OSC, 8110 542, COM1 to COM3, KS1 to KS6, P1 to P4 -0310 Vpp + 0.3 v
loyt? 5110 542 300 pA
loput2 | COM1 I COM3 3 mA
Cutput current
loyt3 KS1 to KS6 1 mA
loytd | P11oP4 5 mA
Allowable power dissipation Pdmax | Ta=85°C 200 mw
Cperating temperature Topt —40 1o +85 °C
Storage lemperalure Tstg =55 10 +125 °C
Allowable Operating Ranges at Ta = —40 to +85°C, Vgg=0V
Parametar Symbol Conditions min typ max Unit
Supply voltage Voo Voo 45 6.0 v
Input voltage Vop! Zoo! 28 Yoo Yoo M
Vop2 Vpp2 113 Vpp Voo Vv
Input high level voltage Vi CE, CL. O 08 Voo &0 v
ViR2 K1 to KIS 0.6 Vpp VDD v
Input low tevel voltage VL CE, CL, DI, K1 to KI5 0 0.2Vpp v
::::;:m:nded external Rosc osC 68 kQ
?:::crir:ranne::r:aded extarnal Cosc osC 820 oF
Guaranteed oscillation range fosc 0sC 19 38 76 kHz
Data setup time lds CL, DI: Figure 2 160 ns
Data hold time tdh CL, DI: Figure 2 160 ns
CE wait time lep CE, CL: Figure 2 160 ns
CE setup time tes CE, CL: Figure 2 160 ns
CE hold time teh CE, CL: Figure 2 160 ns
High levet clock pulse width M CL: Figure 2 160 ns
Low level clock pulse width L CL: Figure 2 160 ns
Rise time t CE, CL. DI: Figure 2 160 ns
Fall ime ty CE, CL,DI: Figure 2 160 ns
DO output delay time lde DO, Rpy = 4.7 kQ, CL = 10 pF*": Figure 2 15 us
DO rise ime e DO, Rpy = 4.7 ki, CL = 10 pF*1: Figure 2 15 us

Note: *1. Since DO is an open-drain output, these values depend on the resistance of the pull-up resistor Rpyy and the load capacitance C.

Continued on next page.
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LC75853NE, 75853NW

Electrical Characteristics for the Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit
Hysteresis VH CE.CL, DI 0.1 Vpp v
Power-down detection voltage VpeT 2.7 a0 33 v
Input high level current MM CE,CL, Dl V=60V 5.0 pA
input low level current L CE.CL.DLV|=0V -5.0 pA
Input fioating voltage Vie KI1 to KI5 0.05Vpp V'
Pull-down resistance Rpp Ko KIS: Vpp =50V 50 100 250 ki
Output off leakage current loFFH DOV =6.0V 6.0 RA
Vou! KS1 to KS6: Ig = =500 pA Vop-12 | Vpp—- 05| Vpp—-0.2 v
Von2 PitoPa:lg=—1mA Vpp~1.0 v
Qutput high level voltage oH 2 00
Vou3 S110542: |n = -20 pA Vpp—1.0 v
Vord COM1 to COM3: lg = 100 pA Vop-1.0 v
Vol | KS110KSE:Ig=25pA 6.2 05 15 v
Vo2 Pito P4:ln=1mA 1.0 v
Cutput low level voltage Vo3 5110 542: I = 20 pA 1.0 v
Vo4 | COMY to COM3; g = 100 pA 10| v
VoL5 DO lg=1mA 01 0.5 Vv
V! | COMY to COMS; 1/2 bias, 1y = £100 A 2 Voo - "2Voor |y
Vyn2 | §110 842: 1/3 bias, I = £20 pA 23 Voo~ 23 Voo ol v
Output middle level voltage™2 Vumip3 S1 to S42: 1/3 bias, I = £20 pA e VD? a 13 VD? ; A
Vaipd | COM1 to COM3: 1/3 bias, I = +100 pA 23 VD? 0 23 VD? 3 v
V5 | COMI to COMS: 1/3 bias, Ip = +100 pA 3 VD? o w3 VD? ol v
Oscillator frequency tose 0QSC: R =68 ka2, C = 820 pF 30.4 38 456 | kHz
Ibol Sleep mode 100 A
Current drain lpp2 Vpp = 6.0 V, output open, 1/2 bias, fogp = 38 kHz as50 700 pA
Iop3 Vpp = 6.0 V, output open, 1/3 bias, foge = 38 kHz 00 600 pA

Note; #2, Excluding the bias voltage generation divider resistor built into Vpp1 and Vpp2. {See Figure 1.)

Ypp 1

vpp2a

v
'
-

3

Figure 1

To the common segment driver

—= Excluding thesa resistors.

AQ3044
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LC75853NE, 756853NW

1. When CL is stopped at the low ievel
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2. When CL is stopped at the high level
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LC75853NE, 75853NW

Biock Dlagram
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LC75853NE, 75853NW

Pin Functions

, ’ . \ Handling
Pin Pin No. Functicn Aclive 7] when unused
Segment outputs for displaying the display data transferred by serial data
$1/P1 1o 54/P4 1104 input.
. — o] Open
5510 S40 5to 40 The S1/P1 to S4/P4 pins can be used as general-purpese outpu! ports
: under serial data control.
COM1 41 c ari out
ommon driver outputs
comez 42 The frame frequency fg is given by: fg = (lgsc/384) Hz. - 15 Open
COM3 43
) Key scan outputs
KS1/541, 44 Although normal key scan timing lines require diodes 1o be inserted in the
timing lines to prevent shorts, since these outputs are unbalanced CMOS
KS2/542, 45 transistor outputs, these outputs will not be damaged by shorting when 0 Open
KS3 10 KS6 46 to 49 these outputs are used 1o form a key matrix. The KS1/541 and K52/542
pins can be used as segment cutputs when so specified by the control data.
Key scan inputs
Kl to KIS 501054 These pins have built-in pull-down resistors. H ! GND
QOscillator connaction
0sC 60 An osclllator circuit Is formed by connecting an external resistor and — l1e; Voo
capacitor at this pin,
CE 62 Serial data interface connections 1o the controller. Note that DO, being an H |
cL 63 open-drain output, requires a pull-up resistor, | GND
CE: Chip enable —
oI 64 CL.: Synchronization clock _ ]
Dt: Transfer data
Do 61 DC: Output data — O Open
TEST 55 This pin must be connected to ground. — | —
Vi Used for applying the LCD drive 2/3 bias voltage externally. Must be
oD 57 connected to Vpp2 when a 1/2 bias drive scheme Is used. - ! Open
e Used for applying the LCD drive 1/3 bias voltage externally. Must be | o
Do 58 connected to Vpp1 when a 1/2 bias drive scheme is used. - per
Vop 56 Power supply connection. Provide a voltage of between 4.5 and 6.0 V. — — —
Vgs 59 Power supply connection. Connect 1o ground. —_ — —_

No. 4967-6/23



LC75853NE, 75853NW

Serlal Data Input

1. When CL is stopped at tﬁe low level
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cL
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BO Bi BR BI AD At AZ AD ~——Dlsplay data——o~— Conirol data —':"""""‘ n

I B

5 ! Ly
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E;IXIIIXIIW*’“ID‘}’“I :_I“’K“‘IXIIIII]IXKKIII
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¥
r 1 T

AQ3040

Note: DD: Direction data

2. When CL is stopped at the high level

CE

cL

DI

Do

:

Ly
sl i b

00000 ERENEONENIZ0000000NA0000C0 Iq

BO 81 B2 B3 AD AL AR A3 -——Dnsplay data————uﬂ-— Controt data —‘:"99"‘

i

I |—ss
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MO000000ES 2T ENECZ00000000000000W

80 BL B2 M3 AD AL AR A3 h———DISp|By datg----———  Fixad data-——--—nn—~

if
f | T

; N L
i i S R IR i
B O000000ERTC I =00000000000000

4
S BO D1 B2 83 AD AL A2 AD .-—Dlsplay dala——:-——Fixed data — 0=

t
f | B

H

ADIDAD

Note: DD; Direction data

= CCB address.....42H
» Dl to D126........ Display data

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

» K0, X1...............Key scan output/segment output selection data

« PO,Pl......... Segment output port/general-purpose output port selection data
LI O N Segment on/off control data

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

No. 4967-71123



LC75853NE, 75853NW

Control Data Functions

1.

50, S1: Sleep control data

These control data bits switch between normal mode and sleep mode and set the states of the KS1 to K56 key scan

outputs during key scan standby.

Controt data Mode OSC oscillator Segment outputs Output pin states during key scan standby
S0 S1 ) Commeon outputs KS1 | KS2 | KS3 | K54 | KS5 | K88
0 0 Normal Operating Opaerating H H H H H H
1] 1 Sieep Stopped L L L L L L H
1 0 Sleap Stopped L L L L L H H
1 1 Sleep Stopped L H H H H H H

Note: This assumes that the KS1/541 and KS2/842 output pins are selected for key scan output.

KO0, K1: Key scan output/segment output selection data

These control data bits switch the functions of the K51/541 and K$2/§42 output pins between key scan output and

segment output.
Control data Qutput pin slate ) )
Maximum number of input keys

Ko K1 KS1/541 K52/542

4] [+] KS1 K52 30

] 1 S41 KS2 25

1 X 541 542 20
X: don't care

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 cutput port and

the general-purpose output port.

Control data Output pin state
PO P1 S1/P1 Sxp2 SaP3 S4/Pa
0 0 S1 52 53 S4
0 1 P1 P2 83 S4
1 0 P1 P2 P3 S84
1 1 P1 P2 P3 P4

The table below lists the correspondence between the display data and the gutput pins when these pins are selected 1o

be general-purpose output ports.

Output pin Corresponding dispiay data
S1/P4 D1
S2/P2 D4
83/P3 D7
S4/P4 D10

For example, if the S4/P4 output pin is selected to be a general-purpose output port, the S4/P4 output pin will output

a high level when the display data D10 is 1.

SC: Segment on/off control data

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

SC Display state
0 On
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. 4967-8/23
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5. DR: 1/2 bias or 1/3 bias drive selection data
This control data bit swilches 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

Qutput pin COM1 comz2 COM3 Qutput pin COM1 COM2 COM3
S1/P1 D1 Dz D3 S22 D64 Dé5 Dé6
S2P2 D4 D5 De 823 D67 De8 Dep
SYP3 D7 D8 D9 S24 D70 D71 D72
S4/P4 D19 D11 D12 825 D73 D74 D75
S5 D13 D14 D15 §26 D78 D77 D78
S6 D16 D17 D18 827 D79 Dao Dat
S7 D19 D20 D21 S28 D82 Da3 D84
S8 D22 D23 D24 §29 Das Das - D87
59 D25 D26 D27 S30 Dsa Dag D90
810 D28 D29 030 S31 Dot Do2 D93
811 D31 Daz D33 S32 D94 Dos D96
S12 D34 D35 Das 8§33 Dbaz Dos D99
513 D37 D38 D39 8534 0100 D101 D102
514 D40 D41 D42 8§35 D103 D104 D105
§15 D43 D44 D45 536 D106 D107 D108
516 D46 D47 D48 §37 D108 Di10 D111
$17 D49 D50 D51 538 D112 D113 D114
518 D52 D53 D54 S39 D115 D116 D117
518 Dss D56 D57 $40 D118 D118 D120
$520 D58 D59 D60 KS1/541 D121 D122 D123
521 D61 D62 D63 K52/542 D124 D125 D126

For example, the table below lists the segment output states for the $11 output pin.

Display data Qutput pin state
D31 D32 D33 S

0 0 0 The LCD segments for COM1, COM2 and COMS3 are off.
0 0 1 The LCD segment for COM3 is on.

0 1 0 The LCD segment for COM2 is on.

0 1 1 The LCD segments for COM2 and COMS 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 o The LCD segments for COM1 and COM2 are on.

1 1 1 The LCD segments for COM1, COM2 and COM3 are on.

No. 4967-9/23



LC75853NE, 75853NW

Serlal Data Output

1. When CL is stopped at the low level
ce [ .
O O N S O JUUHL
o T o oo el ]+]

B0 Bi B2 83 AD AL A2

Do [_ X IKDIXKDEX ’ XKDEBXKDBDX 54 X

; Output data ————

X don” t caras

ADIOBO

2. ‘When CL is stopped at the high level

CE J I_

o1 JsfafoeTofoefo]: o |

[:1i] b1 B2 a3 AD At A2 A3
Do IKXKD!XKDEX KMK L XKDZDXKDEDX SA x 1_
k Qutput data ———— =
AQ3O0B1

¢« CCB address..niinnns 43H
« KD1to KD30............. Key data
* SAers Sleep acknowledge data
Note: If a key dala read operatign is executed when DO is high. the read k KD1 0 KD nd slee;

acknowledge data (SA) will be invalid,
Output Data

1. KD1 to KD30: Key data
When a key matrix of up to 30 keys is formed from the KS1 to KS6 output pins and the KI1 to KIS input pins and
one of those keys is pressed, the key output data corresponding to that key will be set o 1. The table shows the
relationship between those pins and the key data bits.

K1 Ki2 KI3 Kl4 KI5
KS1/541 KD1 KD2 KD3 KD4 KD5
KS2/542 KDs KD?7 KD8 KDg KD10
KS3 ‘ KD11 KD12 KD13 KD14 KD15
KS4 KD16 KD17 KD18 KD19 KD20
KS5 KD21 KD22 KD23 KD24 KD25
KS6 KD26 KD27 KD28 KD29 KD30

When the KS1/S41 and KS2/542 output pins are selected to be segment outputs by control data bits K0 and K1 and a
key matrix of up (o 20 keys is formed using the KS3 to K56 output pins and the KI1 to KI5 input pins, the KD1 to
KD10 key data bits will be set 1o 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 pericd, that mode will be set. SA will be 1 in sleep
mode and 0 in normal mode. '

No. 4967-10/23



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
outpuis 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. However, note that the
S1/P1 to $4/P4 outpuls can be used as general-purpose output ports according to the state of the PO and P1 control data
bits, even in slecp 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, the LC75853NE/NW 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 DO) 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 LC75833NE/NW cannot detect a key press shorter than 615 T (s).

KS1 '-—3—1_] J—:] *3
o @[] B 2
KS4  va] r_a—l |—4—| * T=fosc
KS5 ? |T| [Sl *3
kse | [ o] I

5767 [s]

Key on
AQ3052

Note: *3. In sleep mode the high/low state of these pins is determined by the S@ and 51 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 K56 are set high
» When a key is pressed a key scan is staried 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 = ; ! ) the LC75853NE/NW ouiputs a key data read

0sC
request (a 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
LC75853NE/NW performs another key scan. Also note that DO, being an open-drain output, requires a pull-up
resistor (between 1 and 10 k).

No. 4967-11/23
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Key input 1 I

Key input 2

I —

Key scan I LEITHIL [T

— 6157 [8] — —&15T (8] — P—6157 [8)—

Key address |
. i

I |

I

d !
Key eddress,

i > g > d ;
_Sarial dala lransler Sarlal data lransler | Kay addrass {43H} Seclal dala transie

I T
Do 5 I S

f Key data read ! Key data read -, { Key data read
‘Key data read request Koy data read request Koy data read requast

DI

AD3IOS3

3. Insleep mode

» The pins KS1 to KS6 are set to high or low by the S0 and S1 bilts in the control data. (See the control data
description for details.)

« If a key on one of the lines corresponding to a KS1 10 K86 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 set.

« If a key is pressed for longer than 613 T (s) (where T = ; L ) the LC7S853NE/NW outputs a key data read

0SC
request (a low fevel 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
LC75853NE/NW 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 (slecp with only KS6 high)

M, ks1 [
L, ksa2 [
'L, ks3 [
L, ks4 [
L, ks5 [

When any one of these keys is pressed, the
oscillator on the OSC pin is slarted and the keys
are scanned.

vy Dh
AT AN VAN FARN VAN V)
Fan T AR WA n W aniFan
AYFRANF RN PN Fapu
MDD ny
LY ZERN VRN WaLN F LN vy

Fa A WasWan s
LN F AR ALY PN PN V)

MMy Dy

NUZARN VALV ALN FALN 4

H, ks6 [ P4

L/
o
L
N
Fan)
\uy

My

—
*
Id
N
Id
L |
id
™y
i
F=

KIt [T
KI2 [}
KI3 [}
KI4 [}

KIS [

AD3DEA4
Note: *4. These diodes are required to reliable recognize mulliple key presses on the K36 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 K51 to KS5 lines are pressed at the same time.
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Key input
(KS8 line)

Key scan

CE

DI

DO

Multiple Key Presses

L

T

~—B15T [8] —

I

— 615T [5] —

1
Serial data Iranglar ! Sarial dala translar | Kay addres:

i
3 (43H) Serial dala fransfer | Key address
. . i

[

T

(lt I

i

|
I
}
T
'

Koy data read } Key data read

‘Key data read request

Key data read request

AD3085

Although the LC75853NE/NW is capable of key scanning without inserting diodes for dual key presses, triple key
presses on the K11 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.

No. 4967-13/23
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1/3 Duty, 1/2 Bias Drive Technlque

oV
Yoo

Vppi. Vpp2

vppis Ypp2

COM1
COM2

vppi- Ypo2
Vppi. ¥pp?2
Vool Vpp2
Vpp1. VYpp?2

YpD
¥pD
YoD

Vopi. ¥pp2

ov
Yoo

COM3

LCD driver output when all LCD segments
corresponding to COM1, COM2, and

COM3 are turned off,

segments cotresponding to COM1 are on.

LGD driver outpul when only LCD

corresponding to COM1 and COM3 are on.

segments corresponding to COM?2 ara on.
LCD driver output when LCD segments
corrasponding to COM1 and COM2 are on,
segments corrasponding to COM3 ara on.
LCD driver output when LCD segments

LCD driver outpu! when only LGD
LGD driver output when only LCD

corresponding to COM2 and COM3 are on,
LCD driver oulput when all LCD segments
cotresponding to COM1, COM2, and

LCD driver output when LCD segments
COM3 are on.

No. 4967-14/23
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LC75853NE, 75853NW

1/3 Duty, 1/3 Bias Drive Technlque

LCD driver output when all LCD segments
segments corresponding to COM1 are on.
segments corresponding 1o COM2 are on.
corresponding to COM1 and COM2 are on.
segments correspending to COM3 are on,
coiresponding to COM1 and COM3 are on.
LCD driver output when LCD segments
corresponding 1o COM2 and COM3 are on.
LGCD driver output when all LCD sagments
corresponding to COM1, COM2, and
COM3 are on.

corresponding to COM1, COMz2, and

COMS3 are turned off.
LCD driver output when [ LCD segments

LCD driver output whan only LCD
LCD driver cutput when only LCD

LCOD driver output when LCD segments
LCD driver output whan anly LCD

COM1
COoM2
COM3

AQ30B7

1/3 Duty, 1/3 Bias Waveforms

No. 4967-15223
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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 voliage 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 Vpp, fall time when the voltage
drops are both at least 1 ms. (See Figure 3.)

System Reset

1.

2.

Reset method

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 sysiem reset will be applied in the same manner by the VDET output signal when
the supply voliage is lowered. Note that the reset is cleared at the point when all the serial data (the display data D1
to D126 and the control data) has been transferred, i.e., on the fall of the CE signal on the transfer of the last
direction data, after all the direction data has been transferred. (See Figure 3.)

{{
Ol Pl oEt
YpD r’_\.__
t2

t1
CE 55
l-‘—- Dlgplay and conlep! data ranglar e o
internal data Undefined ( Defjif]ed
System reset period ——= ?

Power supply valtage Vpp tise time: t1 2 1 ms
Power supply voltage Vpp fail time: 122 1 ms

Flgure 3 AD306R

LC75853NE/NW inlemnal block states during the reset period
» CLOCK GENERATOR
Reset is applied and the base clock is stopped. However the OSC pin state (normal or sleep mode) is determined
after the 50 and S1 control data bits are transferred.
« COMMON DRIVER, SEGMENT DRIVER & LATCH
Reset is applied and the display is umed 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 the key scan operation is disabled.
» KEY BUFFER
Resel is applied and all the key data is set to low,
« CCB INTERFACE, CONTROL REGISTER, SHIFT REGISTER
Since serial data transfer is possible, these circuils are not reset.

No. 4967-16/23
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TEST O——=

- o o] -
s N ®m o o o o
X E X o N N N N
o o O v n < m o -
0 o 5] 0 [ [ 0 w
T T T 1T
] ] ] I

= =

SHIFT REGISTER

!

0sc O

Do &

CONTROL
REGISTER

DI O

cLO

CE O

ccB
INTERFACE

Ypp O

AL
Ny

Vppt O

vpoe O

LiLi

Tyl

VDET

vgg O

QOutpul pin states during the reset period

Qutput pin State during reset
S1P1 o S4/P4 LS
S5 to S40 L
COM1 o COM3 L
KS1/841, KS2/842 LS
KS3 10 K55 X6
KS& H
DO H*7
X: Don'tcare

KI5 O
KI4 O—
KI3 C
Ki2 O
KI1C
KSB O
KS5 (>
KS4 O
KS3 O

542/KS52 O
S41/K51 O

Blocks that are reset

Note: *5. These output pins are forcibly set 1o the segment output lunction and held low.
*5, When power is firs! applied, these output pins are undefined until the S0 and S1 control data bits have been transterred.
*7. Since this output pin is an-open drain outpul, a pull-up resistor of between 1 and 10 kQ is required. This pin remains high during the reset

period even if a key data read operation is performed.

A0A0SE9

No. 4967-17/23
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Sample Application Circuit 1

1/2 bias (for use with normal panels)

EE:

(P1)
Pa)

+5V

8

C 2 0.047 pF

From the controller

To the controiter

To the controller —‘—'M—I

P3)
(P4

{general-purpose
output poris)

Usad with the
packlight controller

> or other ¢ircuit.

power supply .

asc
Yoo CoMi
ComMa
vs5g COM3a
TEST P1/51
pa2rssa2
P3/83
vopi P4/54
vop2 58 :
H ]
1 1
i i
i i
1 1
: i
S40
CE SSs
44
cL 21
DI Y4 {541)
KKKKK KKKEKEKX Sam
DO IIIITI 555885
S54321 654321
SO
SoD-D Key matrix
-hin-
RS
Fa
&
Pl
o

3%
23

»ig (up %o 30 keys)

LCD panel (up to 126 segments)

b=

AD4736

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 voltage Vpp
fall time when power drops are both at least 1 ms, as the LCT5853NE/NW is reset by the VDET.
3, The DO pin, being an open-drain output, requires a pull-up resisios, Select a resistance (between 1 to 10 kQ} appropriate for the capacitance of the

external wiring so that signal wavelorms are not degraded,
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Sample Application Circuit 2

1/3 bias (for use with normal panels)

+8V

BEE:

C20047 pF

B

cLor]

>

i&

l-l

»

. From the controller

To the controller

To the controtler _4__,W,_I

power supply )

— AP (general-purpose
—Ea output ports)
_P3) . Used with the

(P4 _ backlight controller

or other circuit.

LCD panel (up to 126 segments)

(541}
(542

osC
Yoo COMS
cam2
vss coM3
TEST P1/51
Parsse
P3/53
Vppi! P4./54
S5
¥poe
i
H
i
540
CE $S
4 4
cL 21
KKKKK KKKEKKEK
po I1TIIII SSSS5SS
54321 654321
-y eh-ch-
DHP-D-pH g
FanWaaWanWantany f:
S-D-O-O-D-D
FonWarWan W Wa 1 Wd L U0
R L
FaaWa. FasWantWant
\\,$\ S
P W} FaaWanWant
SD-D--O

Koy matrix —4}— — N
{up to 30 keys)

A04737

Note: *8.Add a capacitor to the power supply line so that the power supply voltage Vpp rise time when power is applied and the power supply voltage Vpp
fall time when power drops are both at least 1 ms, as the LC75853NE/NW is reset by the VOET,

*9,The DQ pin, being an open-drain output, reguires a pull-up resistor. Select a resistance (between 1 to 10 k{}) appropriate for the capacitance of the
external wiring so that signal waveforms are nol degraded.
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Sample Application Circuit 3

1/3 bias (for use with large panels} - tP2L o (general-purpose

__APE) _ output ports)

(P3) Used‘wilh the
I (P41 _ backlight controller
— - :
or other circult,
0SC
+5V : Yoo coMi
*g coMz
vsg COM3 =
TEST P1/S1 &
% Pa2/52 E
C20.047 0F RE rares =
10kQzR21kQ o Vool -
l AE P4/54 ]
¥pp2 55 5
clcl RE ! : 2
I I ; H 2
r H ' =
: ‘ =
H H =
5 ; 2
540 S
cE Ss hur’
44
From the controller tL 24
O kK K K KKKK?( 524
To the controller DOIIIII 5558558 (542)
54321 654321
To the controller
power supply g
Db
H-0-0-5-00
D-H-D-D--D— Koy matrix _+_ - e
SPGB (up to 30 keys)
oW and st
- -3
L?—%{)()

A04738

Note: *8.Add a capacitor lo the power supply line so that the power supply voltage Vg, rise lime when power is applied and the power supply vottage Vpp
fall time when power drops are both at least 1 ms, as the LC75853NE/NW is reset by the VDET.

*9.The DO pin, being an open-drain output, requires a pull-up resistor. Sefect a resistance (between 1 1o 10 k() 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 D126} is wransferred 10 the LC75853NE/NW in three operations. All of the display data should
be transferred within 30 ms to maintain the quality of the displayed image.

Notes on the controller key data read techniques

1. Timer based key data acquisition
* Flowchart

—l ‘

CE=TL]J

NO

YES

Koy data read
procassing

B

No. 4967-20/23
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» Timing chart

Keay an

f— t 4 ——]
CE : ’—‘ ; |—
t6 | t6

DI

Kay scan [ I ’

DO

£ Key dala read reques!
t7 t7 t7 “%
Controlter determinaton Controller ] Contraller d Lontroiler dalermination Conlraller datorminalon
{key on) (key on) (key offy (key on} {key off)

AD30BI

13: Key scan exacution time when the key data agreed for two key scans, (615 T (s))
t4: Key scan axecution time when the key data did not agree for two key scans and the key scan was executed again. (1230 T {s}))

Te=

fosc
15 Key address (43H) transfer time
16: Key data read fime

« 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 execuled the key dala read operation,
The period t7 in this technique must satisfy the following condition.

t7> (5 + 16+ 14)

If a key data read operation is ex ed when DQ is high, the read key data (KD1 to KD30) and sl cknowl
data (SA) will be invalid,

No. 4967-21/23
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2. Interrupt based key data acquisition . ‘
» Flowchart

Key data read
procassing

!

Wait for at
least t8

DO="[H |

» Timing chart

Key oni E i Key on 1' ': E

Key input ; . l b ' P I j }
Key soan IHE L NN TOAMM T i
~ 3 - t3 i Pt~ : —-| ta ! '

c& B a A N R i
Pl i Pt el T e |

o M 0 qmoocomo
;""t5!"“_}(c:'ydmarauu i é"ﬁtﬁ]‘" i i"‘ 5!"' i i "!*'EHF" E E

b0 B L EL ?
Lt oy duta read request i‘ ; : : : ;

'j-——r_a———l l L——ta—- L—EB—-I :l‘—"'tﬂ

' '
Coniroller delermination Conlrolier detarminalion  Controller determination  Canlroller dalgrmination  Controllar detarmination  Controlier datarmination
{kay on) {key &i) (way on} (kay on) {kay on) (key clf)

AQ30B84

13: Key scan execution time when the key data agreed for two key scans. (615 T (s))
t4: Kay scan execution time when the key data did not agree tor two key scans and the key scan was executed again. (1230 T (s))

T
tosc
15: Key address {(43H) transfer time
16: Key data read time
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» Explanation
In this technique, the controller vses 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

clapsed by checking the DO state when CE is low and reading the key data. The period 18 in this technique must
satisfy the following condition.

18>14

if a key data read operation is ex when DO is high, the read k KD1 to KD nd sl knowled
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 like, the failure of
which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall:

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

& Not impose any responsibility for any 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.

B Informatien {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 November, 1995. Specifications and information herein are subject to
change without notice.
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