Ordering number : ENN7160

CMOS IC

LC75848T

SA////WYO 1/8 to 1/10 Duty General-Purpose LCD Display Drivers

Overview Package Dimensions

The LC75848T is 1/8 to 1/10 duty general-purpose LCD  unit: mm
display drivers used for character and graphics display.  3257.TQFP120
These products operate under the control of a

microcontroller and can directly drive an LCD with up to [LC75848T]
930 segments. They can also control up to 4 general- o ‘
purpose output ports. @ .04

90| 61
Features o

* 1/8duty—1/4bias, 1/9duty—1/4bias, and 1/10duty—1/4bias
drive schemes can be controlled from serial data.
1/8duty—1/4bias: up to 760 segments
1/9duty—1/4bias: up to 846 segments
1/10duty—1/4bias: up to 930 segments | 120
 Serial data input supports CCB format communication
with the system controller.
 Serial data control of the power-saving mode based

backup function and all the segments forced off _ _
function. SANYO: TQFP120
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The frame frequency of the common and segment output
waveforms can be controlled from the serial data.

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

Built-in display contrast adjustment circuit.

Up to 4 general-purpose output ports are included.
Independent LCD driver block power supply V| cp.

« The INH pin is provided. This pin turns off the display
and forces the general-purpose output ports to the low
level.

RC oscillator circuit

* CCBis atrademark of SANYO ELECTRIC CO., LTD.

¢ CCB is SANYO's original bus format and all the bus
addresses are controlled by SANYO.

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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
42202AS (OT) No. 7160 -1/33




LC75848T

Pin Assignment
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Specifications

Absolute Maximum Ratings at Ta=25°C, Vgg=0V

Parameter Symbol Conditions Ratings Unit
. Vpp max | Vpp —-0.3t0 +7.0
Maximum supply voltage \%
Vicp max | Vicp -0.3t0 +12.0
Vinl CE, CL, DI, INH -0.3t0+7.0
Input voltage VN2 osc —0.3to Vpp +0.3 \%
Vin3 Vicpl, Viep2, Viep3, Vicp4 —-0.3to Vi cp +0.3
Voutl OSC, P1to P4 —0.3to Vpp +0.3
Output voltage \%
Vout2 Vi cpO, S1 to S95, COM1 to COM10 —0.3t0 V| cp +0.3
loutl S1 to S95 300 MA
Output current lout2 COM1 to COM10 3 mA
louT3 Plto P4 5
Allowable power dissipation Pd max | Ta=85°C 200 mwW
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg -55to +125 °C
Allowable Operating Ranges at Ta=-40to +85°C, Vgg=0V
Parameter Symbol Conditions - Ratings Unit
min typ max
Voo | Vob 2.7 6.0
Vi cp, When the display contrast adjustment 7.0 11.0
Supply voltage Vieo circuit is used \%
V| cp, When the display contrast adjustment 45 11.0
circuit is not used
Output voltage VicpO | ViepO Vicpd +4.5 Vico \Y
Vicol | Viepl o Vicp0
(Vico0-Vicod)
Input voltage Vicp? | Vico? (VLCDO—Vj[:f) Vien0 \%
Vicp3 | Vicp3 (VLCDO-V:S?) Vicp0
Vicp4 | Vicp4 0 15
Input high level voltage Viy CE, CL, DI, INH 0.8 Vpp 6.0 \%
Input low level voltage ViL CE, CL, DI, INH 0 0.2 Vpp \%
Recommended external resistance Rosc | OSC 43 kQ
Recommended external capacitance Cosc | OSC 680 pF
Guaranteed oscillation range fosc osc 25 50 100 kHz
Data setup time tds CL, DI :Figure 2 160 ns
Data hold time tah CL, DI :Figure 2 160 ns
CE wait time tep CE, CL :Figure 2 160 ns
CE setup time tes CE, CL :Figure 2 160 ns
CE hold time tch CE, CL :Figure 2 160 ns
High level clock pulse width tay CL :Figure 2 160 ns
Low level clock pulse width ta, CL :Figure 2 160 ns
INH switching time te NH, CE :Figures 3, 4, and 5 10 Hs

No. 7160-3/33
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Electrical Characteristics for the Allowable Operating Ranges

. Ratings .
Parameter Symbol Conditions - Unit
min typ max
Hysteresis Vi CE, CL, DI, INH 0.1 Vpp Y,
Input high level current m CE, CL, DI, INH: V, = 6.0 V 50| pA
Input low level current I CE, CL, DI, INH: V=0V -5.0 HA
Vonl S1to S95: 1o =—-20 pA Vi cp0-0.6
Output high level voltage Von2 | COM1to COM10: I =—100 pA Vicp0-0.6 \%
Vou3 P1lto P4:1p=-1mA Vpp—-1.0
VoLl S1to S95: Ip =20 pA Vicp4 +0.6
Output low level voltage VoL2 COM1 to COM10: Ig = 100 pA Vicpd +0.6 \%
Vo3 PltoP4:lo=1mA 1.0
2/4 2/4
Vmipl | S1to S95:Ip = £20 pA (Vico0-Vieod) (Vico0-Vieod)
-0.6 +0.6
3/4 3/4
Output middle level voltage *1 Vuip2 | COM1to COM10: Ig = +100 pA (Viep0-Vieod) (Vico0-Vieod) \%
-0.6 +0.6
1/4 1/4
Vmip3 COML1 to COM10: Ig = £100 pA (Viep0-Vieod) (Vico0-Vieod)
-0.6 +0.6
Oscillator frequency fosc OSC: Rosc = 43 kQ, Cosc = 680 pF 40 50 60 kHz
Ippl Vpp : Power saving mode 5
Ibp2 Vpp: Vpp = 6.0 V, outputs open, fosc = 50 kHz 200 400
l.cpl | Viep : Power saving mode 5
VLCD : VLCD =110V
Outputs open
Current drain e | fosc = 50 KHz 500 1000 | pA
When the display contrast adjustment circuit is used.
Vicp:Vicp=11.0V
Outputs open
o3 | fosc = 50 kHz 250 500
When the display contrast adjustment circuit is not used.

Note: *1. Excluding the bias voltage generation divider resistor built into V| cp0, Vi cpl, Vicp2 , Vicp3, and Vi cp4. (See Figure 1.)

No. 7160-4/33
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CE
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CONTRAST
ADJUSTER

> Excluding these resistors

To the common and segment drivers

Figure 1
* When CL is stopped at the low level
VIH £
5 e L
toH tolL
VIH ——————\ I—S‘)—\ L—\ —\
50%
VL ——— | S— ] Y—S()_]
tcp  tcs tch
i : ss ss
VIL K\ ( X >< («
D) D)
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» When CL is stopped at the high level
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v
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toL toH
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1 VL (( (
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Figure 2
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Block Diagram

o
o
s s
s s 55
2 = 5 S o
o e o o IR IR b
O remerreeens 0) O remeereeens ®) 000 o
CORERAL COMMON SEGMENT DRIVER & LATCH
PORT DRIVER
T T )
CLOCK CONTROL
0ScO GENERATOR REGISTER
VLCD O '
CONTRAST
ADJUSTER SHIFT REGISTER
VLCDO O e
VLCD1 O :
3 ccB
VLCD2
© = INTERFACE
VLCD3 O ‘%
VLCD4 O :
Voo A A A A
VSS O
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Pin Functions

’ . . . Handling
Pin Pin No. Function Active 110 when unused
S1to S93 1t093 Segment driver outputs.
S94/COM10 94 The S94/COM10 and S95/COM9 pins can be used as common — O Open
S95/COM9 95 driver outputs under the control data.
COM1to COM8 | 103 to 96 | Common driver outputs. — o Open
P1to P4 104 to 107 | General-purpose output ports. — O Open
Oscillator connection.
osC 116 An oscillator circuit is formed by connecting an external resistor and capacitor at this — 110 Vob
pin.
CE 118 Serial data transfer inputs. H I
These pins are connected to the microcontroller.
cL 119 CE :Chip enable _T_ | GND
CL :Synchronization clock
DI 120 DI :Transfer data - '
Input that turns the display off and forces the general-purpose output ports low.
* When INH is low (Vsg)
« Display off
S1t0 S93 =“L" (V cp4).
S94/COM10, S95/COM9 = “L” (V| cp4)
COM1 to COM8 = “L" (V| cp4).
INH 117 « General-purpose output ports P1 to P4 = low (Vss) L | GND
« When INH is high (Vpp)
« Display on
« The states of the general-purpose output ports can be set by the PC1 to
PC4 control data. o
However, serial data can be transferred when the INH pin is low.
LCD drive 4/4 bias voltage (high level) supply pin. The level on this pin can be changed
by the display contrast adjustment circuit.
Vi cp0 110 However, (V| cp0 — V| cp4) must be greater than or equal to 4.5 V. Also,external power — [e) Open
must not be applied to this pin since the pin circuit includes the display contrast
adjustment circuit.
LCD drive 3/4 bias voltage (middle level) supply pin. This pin can be used to supply
Vicol 111 the 3/4 (V_ cp0 — Vi cp4) voltage level externally. - I Open
Vi o2 112 LCD drive 2/4 bias voltage (middle level) supply pin. This pin can be used to supply |
LCD the 2/4 (V cp0 — Vi cp4) voltage level externally. - Open
Vi o3 113 LCD drive 1/4 bias voltage (middle level) supply pin. This pin can be used to supply | Open
LCDb the 1/4 (Vcp0 — Vi cp4) voltage level externally. - pe
LCD drive 0/4 bias voltage (low level) supply pin. Fine adjustment of the display
Vi nd 114 contrast can be implemented by connecting an external variable resistor to this pin. - | GND
LCD However, (V| cp0 — Vi cp4) must be greater than or equal to 4.5 V, and V| cp4 must be
in the range 0 V to 1.5 V, inclusive.
Vop 108 Logic block power supply connection. Provide a voltage of between 2.7 and 6.0V. — — —
LCD driver block power supply connection. Provide a voltage of between 7.0 and 11.0 V
Vicp 109 when the display contrast adjustment circuit is used and provide a voltage of between — — —
4.5 and 11.0 V when the circuit is not used.
Vss 115 Power supply connection. Connect to ground. — — —
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Serial Data Transfer Format

1. 1/8 duty
0 When CL is stopped at the low level
* When the display datais transferred.

CE

c_UyuUuUUULIL

DI X1 X1 YoXoYXo)XoXo)Yz)Y ot XmY X o7 Y ose ) ge Yp100)(p101)(p102)D103)Y 104X 105X 108X D107 Y18 XprogXp10Xp11)p12)p113Yp114YptsYptsXprirYpris¥puis¥pi20) 0 X o X o X o X o Xo Yo Yo X ‘
|BO Bl B2 B3 A0 Al A2 ASL '
ccB Display Fixed DD
address -~ data -~ data 3 bits
8 bits 120 bits 5 bits
, |
JUuuyyuuyLIyt

:)( 1Y 1Y oYoYo)oYo Y1) ow YorzY Yoat7Ya1g)pateYpaaoypeatYpaze)pazsyeadYpazspaze \pear Xozespaaa \peso ozarypase \pess XozasYpass Ypass Xozar Youse)pese oY 0 Y 0 ¥ o Yo Yo Yo Yo X1 X
|/BO Bl B2 B3 A0 Al A2 AS\I/
ccB Display Fixed DD
address - data - data 3 bits
8 bits 120 bits 5 bits
|

L
:XleXOXOXOXOXOXlXDZM Yo

BO Bl B2 B3 A0 Al A2 A3L

oasrYpase)(ass)(paa){ 3420342 D343) D344)Y D4s)D4eD47Y D348 ) D349X p3s0X D51y sy pas3)pasay passass X pas7passpasease) 0 X 0 Y o Yo Yo o X1 X oY ‘
ccB Display Fixed DD
address data -~ data 3 bits
8 bits 120 bits 5 bits
I

: 1Y 1Yo Yo Yo)oXo Y1) ozt Yos Yoss7ypase){D4ss) paeo) DL Da62) e D64 DassY Do) D46 7Y DeosDaeo) Daro Daepara) parayparaparsy pareXperrYper)paraxpesa} 0 X 0 o Yo Yo Yo X1 X 1 X'
BO BL B2 B3 A0 AL A2 A3\|/ '
ccB Display Fixed DD
address - data -~ data 3 bits
8 bits 120 bits 5 bits
I
UYL

:X 1Y 1Y oYoYo)oYoY1) o Youey Yos77)ps7e){Ds1e) pseo pssc){Dss2)pses) pss<){Doss) pses ) Dss7Y Doss)seo) psao) Deor) ey psaa) e psas ) pssepsorpsos)psea)peoa) 0 Y 0 Y o Yo Yo X 1 Yo X o X'
I,BO Bl B2 B3 A0 Al A2 AB\I/ ‘
ccB Display Fixed DD
address -~ data - data 3 bits
8 bits 120 hits 5 bits
. |
JUuuyuuyLIyt

:X 1Y 1Yo Yo Yo)o Yo Y1) oeor YosezY Yossrypese){essprooYprorYrozprusyprodYprosYpros)prorYprogYprosYpr1oxrepria)prisyorefprisXoriexonrYorisYprispras 0 X 0 Yo Yo Yo X 1 Yo X 1 X
tao Bl B2 B3 A0 Al A2 AS\I/
ccB Display Fixed DD
! address N data N data ™~ 3hits
8 bits 120 bits 5 bits
> |

L
JuyuuuuuLrut

:)( 1 Y10 Yo Yoo Yo X1 Yom Yorzf YorasYoraeXoraroras)pragyprsa)prstyorsz)orssypreaYorse)orss YorsYorse)orse)preo} 0 X 0 X o Xo Yo X1 X1 Yo X
LBO Bl B2 B3 A0 Al A2 A3\|/
ccB Display Fixed DD
address -~ data -~ data 3 bits
8 bits 40 bits

5 bits

* When the control dataistransferred.
CE |

L
c_yyyuuuvyuuvvryyyuuuvvryyyuuuuuyL

DI Y2 X2 Yo Yo )Xo Xo Yo )1 pct Yeca)pesfpeacroycricrzyersierc) scXeu Y e YorrXorz{ o X o Yo Yo Xo Yo Yo X1 X1 Y1
LBo Bl B2 B3 A0 AL A2 A3\|/
ccB Control DD
~ address - data 7 3bits
8 bits 21 bits

------- CCB address
................................. Direction data

No. 7160-8/33



LC75848T

0 When CL is stopped at the high level
« When the display datais transferred.

CE | L
CRipipipipipipinipmipin i ippinipipipipipipipipipipipupipnpinupipupinipinipipipipipini
DI {1 X1XoXoXoYXoXoX 1 Yoo X oo Y ose Y poo Yp100)pzor)1o2)p10g)Yp0XDiosp1oeYporXiosp1osYpioxr1)paiz¥psyprapuisypussxpurXpteXpuigxpzof 0 X o X o Xo Yo Yo Xo Yo X

BO B1 B2 B3 A0 Al A2 A3

CcCB Display Fixed DD
! address ' data data "~ 3 bits
8 bits 120 bits 5 bits

[ L
1X1YoXoXoXoXo X 1 Yorypw) Yoau7Ypa1s)(pa1e)p220)p2at{p222)223)p224 25 \pes ez Xpeas peaoXpeaoXpeat Ypase passpaaspass Yoazs Ypaa Yp2as o229 Xp240X 0 X 0 X o ¥ o Xo Xo Yo X1 X

BO B1 B2 B3 A0 Al A2

CcCB Display Fixed DD
address ! data data "~ 3 bits
8 hits 120 bits 5 bits

| L
X1 X1 XoXoXoXoXoX 1 Yourour Xosa7{pass)pase)0a4o){DastYpas2) D343 Dasd) pass)34e)a47) D38 D34g)as0X past)p3szas3) pasa) pseass)pas7pseXpasoxpasa} 0 X 0 X 0 X o o Yo X 1 X o X

I/BO Bl B2 B3 A0 Al A2 A3

CcCB Display Fixed DD
! address ' data data "~ 3 bits
8 bits 120 bits 5 bits

X1 X1 XoYXoXoXoXo)X 1 Yoserjpes) oss)(pass){aso) pasa){past{s6) pasa)(paos aes) pas D67 Daes) pasa) D70 471 par2)parayara) pars pareparrpareparaxaso 0 Y0 X o X o Yo Xo X1 X1 X
Ifso Bl B2 B3 A0 Al A2 A3
ccB Display Fixed DD
address data ' data "~ 3bits
8 bits 120 bits 5 bits

1 X1 XoYXoYXoYXoXoX 1 Yossrfos) Yos77Yos78)(os7e)(pseo){pss){pse2){Ds83){s84){D585)D58 D587 Xssa {ssa Xsoo Xpsar Ypsez Ypsaapsas Xoses Xpsas Yosa7 Yoses)pseo Ypso) 0 X 0 X o X o ¥ o X2 Yo Yo X :

BO Bl B2 B3 A0 Al A2 A3

ccB Display Fixed DD
address data - data 3 bits
8 hits 120 bits 5 bits

X1 X2 XoYoXoXoXoX 1 Yosorfpeoe) Yoss7)(osss){pess)proc){pror)proz)proz)prod)pros)proe)prorypros)prospraoxrt)prizforisyorayprssYorisxoriroreXorigxoraaf 0 X o X o Xo Xo X1 X o X1 X
A3

If!O Bl B2 B3 A0 Al A2

ccB Display Fixed DD
! address ! data ' data ™~ 3 bits
8 bits 120 bits 5 bits

, [ L
:)( 11 YoXoYXoXoXoX 1 YorYorzf YorusYoreeyorarYorag)oregyorsaYorstyorso)orsayorsaXorss)orseXorsrXorseXorseXprea} 0 X 0 X o Xo Yo X1 X2 Yo X
A3

tao Bl B2 B3 A0 Al A2

ccB Display Fixed DD
! address ! data ! data ™~ 3bits
8 bits 40 bits 5 bits

* When the control dataistransferred.

CE I L
CL
DI Y1 X1 Yo YoXoXoYXo)X 1 YXecyrcaypcsfpcayctoycreycrafersyerc) sc)eu Y e YoriYorzY o X o Yo Yo Xo Yo Yo X1 X1 X1

LBo BL B2 B3 A0 Al A2 A3

ccB Control DD
address - data 7 3bits
8 bits 21 bits

Note: BO to B3, AOto A3 ------- CCB address

DD:-- - Direction data
* CCB address: ----83H
* D1 to D760: -------- Display data
* PC1 to PC4: -------- General-purpose output port state setting data

* CTO to CT3, CTC:Display contrast setting data
*SC: - ---- Segment on/off control data

*BU: -Normal mode/power saving mode control data

*FC: - --- Data that sets the frame frequency of the common and segment output waveforms
*DT1, DT2: -oeeevee Display technique setting data
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LC75848T
2. 1/9 duty
0 When CL is stopped at the low level
* When the display dataistransferred.

CE

L
c_[HUUuUy UL ryuyrryuyruryy oy iy U L L L
DI X1 X1 YoYXoXoXoXoYXa) ot Yo

You13Ypr14)usp11eXprt7ypusXpis¥przoypierp12zYprzaYpiaaYprasypizs)iorYpizeXpizoypisaparyprazypissip1sXpizsy 0 X o X o Yo Yo Xo Yo o Xo X
I/BO Bl B2 B3 A0 AL A2 A3
ccB Display Fixed DD
! address data data "~ 3 bits
8 bits 135 bits 6 bits
, |

L
X2 X1YoXoYoXoYoX1) ous Your

YousYpgXpaso){pastYpas2)as3){pasa)pase ass o257 Ypese)pzse o260 pas X262 {o2e3Ypas4 Xooss Yozee Yoas7 Xp2ss Xo2eo)Yp2roX 0 X 0 Yo X o X o Yo Yo Xo X1 X
BO B1 B2 B3 A0 Al A2 A3
ccB Display Fixed DD
! address data data 3 bits
8 bits 135 bits 6 bits
, |

X1 X1 XoXoXoXoXo X1 Xom Yoz Yo3sa)(3s<)p3ss){pase) 037X 08X p3egX p3soX paor)pase) paaa) paaaXpagspavspaorpase)pass)p4oa) 4oz 42X paoaXpao<Xpeosy 0 X o Yo Yo X o Yo Xo X1 X0
|/BO Bl B2 B3 A0 Al A2 A3
ccB Display Fixed DD
! address data data 3 bits
8 bits 135 bits 6 bits
|

L
X1 X 2 X o Yo YoXo Yo X)X ous Yosrf

Yoste)psteYps2o)psa1 sz ps23)(ps24 s Xps2s Yps27 {ps28 ps2eYpsa0 ) psaL {pss2){psas)psa4 Xpe3s Yosas Xosa7 XpsssXosaoXps40X 0 X0 Yo Yo Xo Yo Yo X1 Y1 X
I/BO Bl B2 B3 A0 AL A2 A3\|/
ccB Display Fixed DD
! address ' data data "~ 3bits
8 bits 135 bits 6 bits
|

1 X 1 X0 Yo Yo )Xo Yo X1} ose Yoseo Yossa)pes){oss Ypese Des7 Y0se8)pesa XDe6o {0se1 Ypes2 o6 {0se4 YDess XDoss Xoss7 Ypese Xpeea Xos7o Yper: Xpsr2 Yos73Yoere Xpszs X 0 X 0 X o Yo Xo Yo X1 Xo Yo X
BO Bl B2 B3 A0 Al A2 A3\|/
ccB Display Fixed DD
address ' data ' data " 3 bits
8 bits 135 bits 6 bits
|

L
1 X2 Yo )Xo Xo XoXo Xz Yoo YoerrX

Yores)(ores)(pr90)pro1){p792793)794 X795 X7e6 77 XpreeXpreaXpeooX peot Xpsuz)peusYpeoaXpsospsospsorYpsosYpacaXpeto) 0 X 0 X o o Yo Yo X1 Yo X1 X
BO Bl B2 B3 A0 Al A2 A3
ccB Display Fixed DD
address ' data data " 3 bits
8 bits 135 bits 6 bits
. |

X2 X2 XoXo)XoXoXo)X ) osu Yosu) Yosa7Yps2g){peas)psaoy paat){pes2)peas) pea¢){passpeas) pea7Y pass)pezoX peo)pastpes2) peeaypasepass)osee) 0 X 2 X 1 X o X
I/BO BL B2 B3 A0 Al A2 AS\I/
ccB Display DD
! address ' data ™~ 1S 3 bits
8 bits 36 bits Fixed
data
1 bits
* When the control datais transferred.

CE

L
co_[ LT L L L L L L L e L e e e L e e L e L L e L L L L L L
DI Y1 X1YoYXoYXo)XoXoY1

pc1 Ypcaypea)peaycroycraycrafcraerey sc Y Bu X re XoriYor2{ 0 X o Yo Yo ¥o Yo Xo X2 X2 X1 X
I/BO Bl B2 B3 A0 AL A2 A3
ccB Control DD
! address data = 3 bits
8 bits 21 bits

------- CCB address
................................. Direction data
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0 When CL is stopped at the high level
« When the display datais transferred.

DI X1 X1XoXoXoYXoXoX 1 Xou)oeX You13)pr14Xpuisp1eXpiarYpuisYpuiopraoXprerfpiz2)pr2a)piaeYpizsYpraeXpiorYprosXpraaxpizoYprarYprae)pisaXpraaXpizsX 0 X o X0 Yo Xo Yo Yo Xo Yo X
I/BO Bl B2 B3 A0 Al A2 A3
ccB Display Fixed DD
address data ' data "~ 3bits
8 bits 135 bits 6 bits

1 X 1Yo YXoYXoYXoXoX 1 Yousfou) Yoa48Yp24e)(ozs0)(pzs1){p2s2){p253) 254255256 X257 D25 \o2sa Xozs0 Xoes L Ypes2)pesapasa Xpass Ypase Ypze7 YpaesYp26oYp2roX 0 X 0 X o X o X o ¥ o Xo Yo X1 X

BO B1 B2 B3 A0 Al A2 A3

ccB Display Fixed DD
address = data ! data "~ 3bits
8 hits 135 bits 6 bits

1 X1 Yo XoXo)XoXoX 1 YoarrYoerzf Xoasa)(ase)(pass)(p3ss){D3s703se)03sg)paso)psary{pez) pes)psasX pass X Daos) Daar)passXpaaeXpaoo)paorypaoa)p4os)p4oaXpssY 0 X o o Yo Yo XoXo X1 X o)X

BO B1 B2 B3 A0 Al A2 A3

CcCB Display Fixed DD
address ! data ! data =" 3 bits
8 bits 135 bits 6 bits

‘ [ L
T U MU U U U L U U L LI

:X 1 X2 X0 XoXo)XoXo)X 1 Yous{oary Yos18)pste)ps2o)(psat){ps22){ps23){sa4){sas){psas)sar Y ps28)ps29) psaoX psatypsaz) psas)DsasDsasXpsasXpsarXpsaspsaefps«a) 0 X 0 X o X o Xo Xo Yo X1 Y1
BO Bl B2 B3 A0 AL A2 A3

ccB Display Fixed DD
! address data data 3 bits
8 bits 135 bits 6 bits

. [ L
Uy UL U U I
:)( 1Y 1XoXoYXoXoXoX 1 Yoseyose Yosss){es){pses ) psse){pes7 YDsc8 ) Desa)Desa){Deepes2)De63){Ds64)pess \ess Yose7 Ypess \pees Xosroper. Xper2 Xos7a)pere)pers 0 X 0 X o X o Yo Xo X2 Yo Xo X

LBOBlBZB3AOAlA2 A3

ccB Display Fixed DD
address - data 0 data 3 bits
8 bits 135 bits 6 bits

, [ L
gipupipipupipippuipinipippipippipippipigupipipupipipupipipupipipupipipupipipupipipip
:X 1 X2 X0 XoXo)XoXo)X 1 YoersyoerrX Xores)ores)rea)(prar){pr92){orea)pre4Xorespreeprerypres)pregx peooX peor)psoe) paos)peoapaospsos)paorpeog)peoskpere) 0 X 0 X o Yo Yo X o X2 X oYX 1

I/BOBlBZB3AOA1A2 A3

ccB Display Fixed DD
! address data ! data 3 bits
8 bits 135 bits 6 bits

, [ L

X1 X2 XoXoXoXoXo)X 1 YosrXosu) Ype27){e2e){pe2g){peao){peat{pesz)peas)peas) peas ) peas) peary peas) peas) peso) pas1)pes2)pess)pess)pess)pess) 0 X 1 X 1 X 0
|/BO Bl B2 B3 A0 Al A2 A3

ccB Display DD
! address ' data ) 3 bits
8 bits 36 bits Fixed
data
1 bits
« When the control datais transferred.
CE | L

cUyuuyuyy Uy iy ey L
DI {1 X1 XoXoXo Xo)XoX 1 Xpcrfpczfpesypea)crofereycra)ersercysc X au )X Fe XorXor2){ o X o X o Xo Xo Xo Xo X1 Xz X1 X

Ifso BL B2 B3 A0 Al A2 A3

ccB Control DD
address ™ data > 3bits
8 hits 21 bits

Note: BO to B3, AOto A3 - CCB address

(510 ST TR RS Direction data
« CCB address: --83H

*D1to D846: - Display data

*«PClto PC4:--on General-purpose output port state setting data

« CTO to CT3, CTC:Display contrast setting data

*SC: - Segment on/off control data

*BU: -Normal mode/power saving mode control data

«FC: - -+~ Data that sets the frame frequency of the common and segment output waveforms
¢ DT1, DT2: «ooeveveeee Display technique setting data
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3. 1/10 duty

0 When CL is stopped at the low level
* When the display dataistransferred.

c_yuuyuuryytsJuyuvryvryuryyrryrrvrrvyuryyuryuyy
DI Y1 Y2 YoYXoXoXoYXoXz) ot Yoo Yo1z)praoXpr3rypa)piseXpizaYpasypuseXpiarYpias)pragXpuaprerYprez)pisfpraaXpusyousXprurXous)pusXpisf 0 X o X o Xo Yo Xo Yo Yo Xo Yo X
|/BO Bl B2 B3 A0 AL A2 A3\|/
ccB Display Fixed DD
! address - data b data S 3bits
8 hits 150 bits 7 bits
| L
X2 X 21X oXoYoXoYo X1} ot Yoy YoaraXpesopas1ypase)pese){pasapaes ) pase)asrp2es)pasg)p2oo)p2o1psz)p2sz)p2aeXpass \oess YpzarXpaseXpeeaXpaoo} 0 X 0 X o X0 Yo Xo Yo Yo Xo X1 X
I/BO Bl B2 B3 A0 AL A2 A3J/
ccB Display Fixed DD
! address ' data ' data "~ 3 bits
8 bits 150 bits 7 bits
| L
1 Y2 oYX o)oXoXo)x) osr YosueY Yo425)(paa0) 43t pasz)paas)p4a) pa3s)paas 4arpase){paagDado) paarpaazpasa) paad puas passpaarYpuas)pasopasa}{ 0 X 0 X o Yo Yo Xo Yo Yo X1 Yo
BO Bl B2 B3 A0 Al A2 A3
ccB Display Fixed DD
address ' data ! data "~ 3 bits
8 bits 150 bits 7 bits
|

:X 1 X1 Yo Xo Yo Yo Yo Xz ) osst Yousof YosroYpseo)pse)pse2)(pse){Dsa){Dses Y0ses Y0567 Yo8 D589 {590 Xs91 Xs92 Xpsea psas Ypsss Yoses Xosa7 Xosee)psaeXpsoo} 0 Y 0 X0 Xo Xo Xo Xo ¥o X1 X1 X°
tao Bl B2 B3 A0 Al A2 A3\|/ '
CcCB Display Fixed DD
! address ™ data data 3 bits
8 hits 150 bits 7 bits
. [ L,
JuyuyuyuirUL Srrvryryryrrriyryryuyrryyiyuyuyy
:)( 1 X2 Yo Yo Yo )Xo Xo Xz )X osur YoeozY Yoras)orao)pratYorszXoras)praspras Xoras XoraXorae oraeYoreoprarora2 Xorespras Xoras Xores YpraroragXoreaYprsoX 0 X 0 Yo X o Xo Yo Xo X1 Yo Xo X
tBOBlBZBSAOAlAZAS
ccB Display Fixed DD
= address g data g data ™~ 3bits
8 hits 150 bits 7 bits
. [ L,
JuyuyuuurUL  Syrrryryryryrrrryryryuyrrryiyuyuyy
:)( 1 X1 Yo Xo Yo )Xo Xo Xz Y onst Yors2) Yoere){pesa){psetpes2){pes){psesXess pass YDse7 Ypess \Dese {osoo ) pear a2 osas)peas e Xoeos Ypea7pexs XoeseXpxoX 0 X 0 Yo X o ¥o Yo Xo X1 Yo X2 X
I/BO Bl B2 B3 A0 Al A2 AS\I/
ccB Display Fixed DD
! address ' data ' data " 3bits
8 bits 150 bits 7 bits
, |

L

X1 X1 XoXoXoXoXoX 1Y osor YosooX Yoo17)(po1e){po19Y po20)p21X{pe22){p23)ps24Xpez5XpezsXpezrypez8)pe29Xpe30} 0 X 0 X 0 X o Yo Yo Yo X1 X1 )Xo
EU Bl B2 B3 A0 Al A2 A3

ccB Display Fixed DD
~ address data data 3 bits

8 bits 30 bits 7 bits

* When the control datais transferred.

CE

L
c_yyyuuuvyuuvvryyyuurvrryyyuuyuuyyL
D

1 X 1 o Yo Yo )Xo XoXa) et Yec2XpeafpeaXeroycriXcra)ers)XereX sc X(Bu X re XoriXpr2X 0 X o Yo Xo Yo Xo Xo Xz X2 Y1 X
BO Bl B2 B3 A0 Al A2 A3J/
ccB Control DD
address ' data '
8 bits 21 bits

3 bits

------- CCB address
................................. Direction data
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0 When CL is stopped at the high level
« When the display datais transferred.

Yo12s)(pa0¥pia1Ypusz)pras)pisa)puss)paeXpiar)puseprag¥prso)puarypuuz)pisa)praa¥pusypusspurYpusxpispisg 0 X 0 X o Yo Xo Xo Xo Yo Xo Yo X

I X2 X2 YXoYXoXoYXoXo)X 1 You)XmY
A3

BO B1 B2 B3 A0 Al A2

ccB Display Fixed DD
address ' data data "~ 3bits
8 bits 150 bits 7 bits

1X1XoYXoYXoYXoXoX 1 Youstfpis) Yoz19Y(ozs0)(ozs1){p282)(283){ 2842850286 0287 pesa)p2sgXp2soX pstXpase)pas3)p2sap2ssXp296Xp297Yp298Xp29eXpaoo} 0 Y 0 X0 X0 X0 X o ¥ o Xo Yo X1 X
BO Bl B2 B3 A0 AL A2 A3
CcCB Display Fixed DD
address = data data "~ 3bits
8 bits 150 bits 7 bits

1 X1 Yo YXoXoXoXoX 1 Ypsorfpae)

Yo428)pa0)(p43r)(p42)(433){4aa) D45 pae a7} peas)pag Doy paarpas) paa)peaa)paasYpasspaarYpasspasaXpesa) 0 X 0 X o o Xo X o Xo Xo X1 Xo X

BO B1 B2 B3 A0 Al A2 A3

CccB Display Fixed DD
address ! data data =" 3bits
8 bits 150 bits 7 bits

U UL

M U U U U L L

:X 1 X2 YXoXoXo)XoXo)X 1 Yosstfpss) Yos79Xpsea){pse)(pse2)(pss3){pse4){Dsss){Dsss {567 Dsse)pesg ) psaoX psar ) psez) psas) psaa)Dses Xpsae oo Xpsaspse)peoa) 0 Y 0 X o X0 Xo Xo ¥o Yo X1 Y1
I,BO Bl B2 B3 A0 AL A2 A3
ccB Display Fixed DD
! address data ' data 3 bits
8 bits 150 bits 7 bits

. I

Ipipnp RNy gy RN p R i pNp i ipupupipipipipipin,

YiliXoXoXoYo¥oX 1

D01 Yoeoz).

YoragXoraa){oraroraz)oraaYoraeXorasXoraeXorarXorasXoraaXoraaXprerprazyorasXoreayprasyonasXorarYoreaxonaaXorso} o X 0 Yo X o ¥ o Yo Xo X2 Yo Xo X

BO B1 B2 B3 A0 Al A2 A3

ccB Display Fixed DD
! address data data "~ 3bits
8 bits 150 bits 7 bits

, [

gEpipupipipipipimipiniy

M U U U U L L

:X 1 X2 Yo XoYXoYoXo)X 1 Yomstfors) Yosr9Xpsso)ps)pes2)(pess){pes<){Dass){Dass)ss Y pese){pesg)pesoX pear pesz) pess) peas)pessXpesspsar XpssspeseXpsoa} 0 Y 0 X o X o Xo Xo ¥o X1 Yo X1
tao Bl B2 B3 A0 Al A2 A3
ccB Display Fixed DD
! address data data 3 bits
8 bits 150 bits 7 bits
[ L
’)( 1Y 1YoXoXoYXoXo)X 1 YosorXpooX o917 po1e){po19) D20} p21Xp22Xpo23)p24Xpe25Xpo26Xpez7Xpez8Xpe29Xpea0} 0 X 0 X 0 X o X o X o Yo X1 X1 Yo X
|/BO Bl B2 B3 A0 AL A2 A3
CcCB Display Fixed DD
address data data 3 bits
8 bits 30 bits 7 bits

* When the control dataistransferred.

C

E |

L

cUyyyuuuy vuuvvryyyuurvrryyyuuuuuy

DI {1 X2 Yo XoXoXo)XoX 1 Yecrfpczfpea)pea)croXereycrz)ers¥ercysc X au)X(Fe Xor1Xor2){ o X o X o X o Xo Xo Yo X1 Xz X1 X
BO Bl B2 B3 A0 Al A2 A3
ccs Control DD
address ' data "~ 3 bits
8 bits 21 bits

CCB address

DD eeerereererereereeanerennaiens Direction data

« CCB address: --83H

« D1 to D930: - Display data

* PC1to PC4: -------- General-purpose output port state setting data
Display contrast setting data

«CTOto CT3, CTC:
«SC: -
*BU:
«FC: -
«DT1, DT2:

--- Display technique set

Segment on/off control data
-Normal mode/power saving mode control data
- Data that sets the frame frequency of the common and segment output waveforms

ting data
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Control Data Functions

1. PC1to PC4: Genera-purpose output port state setting data
These control data bits set the states of the general-purpose output ports P1 to P4.

Output pin P1 P2 P3 P4
General-purpose output port state setting data | PC1 PC2 PC3 PC4

For example, if PC1 and PC2 are set to 1, and PC3 and PC4 are set to 0, then the output pins P1 and P2 will output high
levels (Vpp) and the output pins P3 and P4 will output low levels (Vsg).

2. CTOto CT3, CTC: Display contrast setting data
These control data bits set the display contrast.
CTOto CT3: Display contrast setting (11 steps)

9]
-
o
9]
1
i
9]
i1
N
9]
1
w

LCD drive 4/4 bias voltage supply V| cp0 level
0.94 Vi cp = Vicp — (0.03 Vicp % 2)
0.91 Vicp = Viep — (0.03 Vicp x 3)
0.88 Vi cp = Vicp — (0.03 Vi cp % 4)
0.85 Vi cp = Vicp — (0.03 Vi cp % 5)
0.82 Vicp = Vicp — (0.03 Vi cp % 6)
0.79 Vicp = Viep — (0.03 Vicp X 7)
0.76 Vicp = Vicp — (0.03 Vi cp % 8)
0.73 Vicp = Viep — (0.03 Vicp % 9)
0.70 Vicp = Vicp — (0.03 Vi cp % 10)
0.67 Vicp = Vicp — (0.03 Vi cp x 11)
0.64 Vi cp = Vicp — (0.03 Vi cp x 12)

o|lr|o|lr|o|r|o|lr|o|lr|o
rlo|lo|lr|r|o|lo|lr|r|olo
o|lo|lo|r|r|r|r|lo|lo|lo|o
Rr|lr|lr|lo|lo|lo|o|o|o|o]|o

CTC: Display contrast adjustment circuit state setting

CTC Display contrast adjustment circuit state
0 The display contrast adjustment circuit is disabled, and the V| cp0 pin level is forced to the V| ¢p level.
1 The display contrast adjustment circuit operates and the display contrast is adjusted.

Note that although the display contrast can be adjusted by operating the built-in display contrast adjustment circuit, it is
also possible to apply fine adjustments to the contrast by connecting an external variable resistor to the V| cp4 pin and
modifying the V| cp4 pin voltage. However, the following conditions must be met: (V_ cpO—V cp4) =245V,and 1.5V
>V cp4=0V.
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3. SC: Segment on/off control data

This control data bit controls 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.

4. BU: Normal mode/power saving mode control data
This control data bit controls the normal mode and power saving mode.

BU Mode
0 Normal mode
Power saving mode
1 The common and segment pins go to the V| cp4 level and the oscillator on the OSC pin is stopped. Note that the states of the
general-purpose output ports P1 to P4 are set by PC1 to PC4 in the control data during power saving mode as well as normal mode.

5. FC: Datathat sets the frame frequency of the common and segment output waveforms

This control data sets the frame frequency of the common and segment output waveforms.

o Frame frequency
1/8 duty 1/4 bias drive f8 [Hz] 1/9 duty 1/4 bias drive f9 [Hz] 1/10 duty 1/4 bias drive f10 [Hz]
fosc fosc fosc
0 512 576 640
fosc fosc fosc
1 256 288 320

6. DT1, DT2: Display technique setting data
This control data bits set the display technique.

DT1 DT2 Display technique Output pins
S95/COM9 S94/COM10
0 0 1/8 duty 1/4 bias drive S95 S94
1 0 1/9 duty 1/4 bias drive COM9 S94
0 1 1/10 duty 1/4 bias drive COM9 COM10
Notes: Sn (n = 94 or 95): Segment outputs

COMn (n =9 or 10): Common outputs
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Display Data and Output Pin Correspondence

e 1/8 duty
Output Pin CcoM1 CcomM2 COM3 CcOomM4 COMS COM6 com7 COM8
S1 D1 D2 D3 D4 D5 D6 D7 D8
S2 D9 D10 D11 D12 D13 D14 D15 D16
S3 D17 D18 D19 D20 D21 D22 D23 D24
S4 D25 D26 D27 D28 D29 D30 D31 D32
S5 D33 D34 D35 D36 D37 D38 D39 D40
S6 D41 D42 D43 D44 D45 D46 D47 D48
S7 D49 D50 D51 D52 D53 D54 D55 D56
S8 D57 D58 D59 D60 D61 D62 D63 D64
S9 D65 D66 D67 D68 D69 D70 D71 D72
S10 D73 D74 D75 D76 D77 D78 D79 D80
S11 D81 D82 D83 D84 D85 D86 D87 D88
S12 D89 D90 D91 D92 D93 D94 D95 D96
S13 D97 D98 D99 D100 D101 D102 D103 D104
S14 D105 D106 D107 D108 D109 D110 D111 D112
S15 D113 D114 D115 D116 D117 D118 D119 D120
S16 D121 D122 D123 D124 D125 D126 D127 D128
S17 D129 D130 D131 D132 D133 D134 D135 D136
S18 D137 D138 D139 D140 D141 D142 D143 D144
S19 D145 D146 D147 D148 D149 D150 D151 D152
S20 D153 D154 D155 D156 D157 D158 D159 D160
S21 D161 D162 D163 D164 D165 D166 D167 D168
S22 D169 D170 D171 D172 D173 D174 D175 D176
S23 D177 D178 D179 D180 D181 D182 D183 D184
S24 D185 D186 D187 D188 D189 D190 D191 D192
S25 D193 D194 D195 D196 D197 D198 D199 D200
S26 D201 D202 D203 D204 D205 D206 D207 D208
S27 D209 D210 D211 D212 D213 D214 D215 D216
S28 D217 D218 D219 D220 D221 D222 D223 D224
S29 D225 D226 D227 D228 D229 D230 D231 D232
S30 D233 D234 D235 D236 D237 D238 D239 D240
S31 D241 D242 D243 D244 D245 D246 D247 D248
S32 D249 D250 D251 D252 D253 D254 D255 D256
S33 D257 D258 D259 D260 D261 D262 D263 D264
S34 D265 D266 D267 D268 D269 D270 D271 D272
S35 D273 D274 D275 D276 D277 D278 D279 D280
S36 D281 D282 D283 D284 D285 D286 D287 D288
S37 D289 D290 D291 D292 D293 D294 D295 D296
S38 D297 D298 D299 D300 D301 D302 D303 D304
S39 D305 D306 D307 D308 D309 D310 D311 D312
S40 D313 D314 D315 D316 D317 D318 D319 D320
S41 D321 D322 D323 D324 D325 D326 D327 D328
S42 D329 D330 D331 D332 D333 D334 D335 D336
S43 D337 D338 D339 D340 D341 D342 D343 D344
S44 D345 D346 D347 D348 D349 D350 D351 D352
S45 D353 D354 D355 D356 D357 D358 D359 D360
S46 D361 D362 D363 D364 D365 D366 D367 D368
S47 D369 D370 D371 D372 D373 D374 D375 D376
S48 D377 D378 D379 D380 D381 D382 D383 D384
S49 D385 D386 D387 D388 D389 D390 D391 D392
S50 D393 D394 D395 D396 D397 D398 D399 D400
S51 D401 D402 D403 D404 D405 D406 D407 D408
S52 D409 D410 D411 D412 D413 D414 D415 D416
S53 D417 D418 D419 D420 D421 D422 D423 D424
S54 D425 D426 D427 D428 D429 D430 D431 D432

Continued on next page.
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Continued from preceding page.

Output Pin CcOoM1 CcomM2 COM3 COM4 COM5 COM6 com7 COM8
S55 D433 D434 D435 D436 D437 D438 D439 D440
S56 D441 D442 D443 D444 D445 D446 D447 D448
S57 D449 D450 D451 D452 D453 D454 D455 D456
S58 D457 D458 D459 D460 D461 D462 D463 D464
S59 D465 D466 D467 D468 D469 D470 D471 D472
S60 D473 D474 D475 D476 D477 D478 D479 D480
S61 D481 D482 D483 D484 D485 D486 D487 D488
S62 D489 D490 D491 D492 D493 D494 D495 D496
S63 D497 D498 D499 D500 D501 D502 D503 D504
S64 D505 D506 D507 D508 D509 D510 D511 D512
S65 D513 D514 D515 D516 D517 D518 D519 D520
S66 D521 D522 D523 D524 D525 D526 D527 D528
S67 D529 D530 D531 D532 D533 D534 D535 D536
S68 D537 D538 D539 D540 D541 D542 D543 D544
S69 D545 D546 D547 D548 D549 D550 D551 D552
S70 D553 D554 D555 D556 D557 D558 D559 D560
S71 D561 D562 D563 D564 D565 D566 D567 D568
S72 D569 D570 D571 D572 D573 D574 D575 D576
S73 D577 D578 D579 D580 D581 D582 D583 D584
S74 D585 D586 D587 D588 D589 D590 D591 D592
S75 D593 D594 D595 D596 D597 D598 D599 D600
S76 D601 D602 D603 D604 D605 D606 D607 D608
S77 D609 D610 D611 D612 D613 D614 D615 D616
S78 D617 D618 D619 D620 D621 D622 D623 D624
S79 D625 D626 D627 D628 D629 D630 D631 D632
S80 D633 D634 D635 D636 D637 D638 D639 D640
S8l D641 D642 D643 D644 D645 D646 D647 D648
s82 D649 D650 D651 D652 D653 D654 D655 D656
s83 D657 D658 D659 D660 D661 D662 D663 D664
S84 D665 D666 D667 D668 D669 D670 D671 D672
sS85 D673 D674 D675 D676 D677 D678 D679 D680
S86 D681 D682 D683 D684 D685 D686 D687 D688
s87 D689 D690 D691 D692 D693 D694 D695 D696
s88 D697 D698 D699 D700 D701 D702 D703 D704
S89 D705 D706 D707 D708 D709 D710 D711 D712
S90 D713 D714 D715 D716 D717 D718 D719 D720
S91 D721 D722 D723 D724 D725 D726 D727 D728
S92 D729 D730 D731 D732 D733 D734 D735 D736
S93 D737 D738 D739 D740 D741 D742 D743 D744

S94/COM10 D745 D746 D747 D748 D749 D750 D751 D752

S95/COM9 D753 D754 D755 D756 D757 D758 D759 D760

Note: Applies when the S94/COM10 and S95/COM?9 output pins are set to their segment output function.

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

Display data

D81

D82

D83

D84

D85

D86

D87

D88

Output pin state (S11)

The LCD segments for COM1 to COM8 are off

The LCD segment for COML1 is on

The LCD segment for COM2 is on

The LCD segment for COM3 is on

The LCD segment for COM4 is on

The LCD segment for COM5 is on

The LCD segment for COM6 is on

The LCD segment for COM7 is on

The LCD segment for COM8 is on

RrlO|lO|lO|O|O|O|O|FL|O

RrlO|lO|lO|O|O|O|rR|O|O

RrlO|lO|lO|O|O|r|O|O|O

RrlO|lO|lO|O|rRr|O|O|O|O

RrlO|lO|lO|Rr|O|O|O|O| O

RlO|OlRr|O|O|O|O|O| O

PRlO|RP|O|O|O|O|O|O| O

RPIPr|OlO|O|O|O|O|O| O

The LCD segments for COM1 to COM8 are on
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e 1/9 duty
Output Pin COM1 COM2 COM3 COM4 COM5 COM6 com7 COM8 COoM9
S1 D1 D2 D3 D4 D5 D6 D7 D8 D9
S2 D10 D11 D12 D13 D14 D15 D16 D17 D18
S3 D19 D20 D21 D22 D23 D24 D25 D26 D27
S4 D28 D29 D30 D31 D32 D33 D34 D35 D36
S5 D37 D38 D39 D40 D41 D42 D43 D44 D45
S6 D46 D47 D48 D49 D50 D51 D52 D53 D54
S7 D55 D56 D57 D58 D59 D60 D61 D62 D63
S8 D64 D65 D66 D67 D68 D69 D70 D71 D72
S9 D73 D74 D75 D76 D77 D78 D79 D80 D81
S10 D82 D83 D84 D85 D86 D87 D88 D89 D90
S11 D91 D92 D93 D94 D95 D96 D97 D98 D99
S12 D100 D101 D102 D103 D104 D105 D106 D107 D108
S13 D109 D110 D111 D112 D113 D114 D115 D116 D117
S14 D118 D119 D120 D121 D122 D123 D124 D125 D126
S15 D127 D128 D129 D130 D131 D132 D133 D134 D135
S16 D136 D137 D138 D139 D140 D141 D142 D143 D144
S17 D145 D146 D147 D148 D149 D150 D151 D152 D153
S18 D154 D155 D156 D157 D158 D159 D160 D161 D162
S19 D163 D164 D165 D166 D167 D168 D169 D170 D171
S20 D172 D173 D174 D175 D176 D177 D178 D179 D180
S21 D181 D182 D183 D184 D185 D186 D187 D188 D189
S22 D190 D191 D192 D193 D194 D195 D196 D197 D198
S23 D199 D200 D201 D202 D203 D204 D205 D206 D207
S24 D208 D209 D210 D211 D212 D213 D214 D215 D216
S25 D217 D218 D219 D220 D221 D222 D223 D224 D225
S26 D226 D227 D228 D229 D230 D231 D232 D233 D234
S27 D235 D236 D237 D238 D239 D240 D241 D242 D243
S28 D244 D245 D246 D247 D248 D249 D250 D251 D252
S29 D253 D254 D255 D256 D257 D258 D259 D260 D261
S30 D262 D263 D264 D265 D266 D267 D268 D269 D270
S31 D271 D272 D273 D274 D275 D276 D277 D278 D279
S32 D280 D281 D282 D283 D284 D285 D286 D287 D288
S33 D289 D290 D291 D292 D293 D294 D295 D296 D297
S34 D298 D299 D300 D301 D302 D303 D304 D305 D306
S35 D307 D308 D309 D310 D311 D312 D313 D314 D315
S36 D316 D317 D318 D319 D320 D321 D322 D323 D324
S37 D325 D326 D327 D328 D329 D330 D331 D332 D333
S38 D334 D335 D336 D337 D338 D339 D340 D341 D342
S39 D343 D344 D345 D346 D347 D348 D349 D350 D351
S40 D352 D353 D354 D355 D356 D357 D358 D359 D360
S41 D361 D362 D363 D364 D365 D366 D367 D368 D369
S42 D370 D371 D372 D373 D374 D375 D376 D377 D378
S43 D379 D380 D381 D382 D383 D384 D385 D386 D387
S44 D388 D389 D390 D391 D392 D393 D394 D395 D396
S45 D397 D398 D399 D400 D401 D402 D403 D404 D405
S46 D406 D407 D408 D409 D410 D411 D412 D413 D414
S47 D415 D416 D417 D418 D419 D420 D421 D422 D423
S48 D424 D425 D426 D427 D428 D429 D430 D431 D432
S49 D433 D434 D435 D436 D437 D438 D439 D440 D441
S50 D442 D443 D444 D445 D446 D447 D448 D449 D450
S51 D451 D452 D453 D454 D455 D456 D457 D458 D459
S52 D460 D461 D462 D463 D464 D465 D466 D467 D468
S53 D469 D470 D471 D472 D473 D474 D475 D476 D477
S54 D478 D479 D480 D481 D482 D483 D484 D485 D486
S55 D487 D488 D489 D490 D491 D492 D493 D494 D495

Continued on next page.
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Continued from preceding page.

Output Pin COM1 COM2 COM3 COM4 COM5 COM6 com7 COM8 COoM9
S56 D496 D497 D498 D499 D500 D501 D502 D503 D504
S57 D505 D506 D507 D508 D509 D510 D511 D512 D513
S58 D514 D515 D516 D517 D518 D519 D520 D521 D522
S59 D523 D524 D525 D526 D527 D528 D529 D530 D531
S60 D532 D533 D534 D535 D536 D537 D538 D539 D540
S61 D541 D542 D543 D544 D545 D546 D547 D548 D549
S62 D550 D551 D552 D553 D554 D555 D556 D557 D558
S63 D559 D560 D561 D562 D563 D564 D565 D566 D567
S64 D568 D569 D570 D571 D572 D573 D574 D575 D576
S65 D577 D578 D579 D580 D581 D582 D583 D584 D585
S66 D586 D587 D588 D589 D590 D591 D592 D593 D594
S67 D595 D596 D597 D598 D599 D600 D601 D602 D603
S68 D604 D605 D606 D607 D608 D609 D610 D611 D612
S69 D613 D614 D615 D616 D617 D618 D619 D620 D621
S70 D622 D623 D624 D625 D626 D627 D628 D629 D630
S71 D631 D632 D633 D634 D635 D636 D637 D638 D639
S72 D640 D641 D642 D643 D644 D645 D646 D647 D648
S73 D649 D650 D651 D652 D653 D654 D655 D656 D657
S74 D658 D659 D660 D661 D662 D663 D664 D665 D666
S75 D667 D668 D669 D670 D671 D672 D673 D674 D675
S76 D676 D677 D678 D679 D680 D681 D682 D683 D684
S77 D685 D686 D687 D688 D689 D690 D691 D692 D693
S78 D694 D695 D696 D697 D698 D699 D700 D701 D702
S79 D703 D704 D705 D706 D707 D708 D709 D710 D711
S80 D712 D713 D714 D715 D716 D717 D718 D719 D720
S81 D721 D722 D723 D724 D725 D726 D727 D728 D729
S82 D730 D731 D732 D733 D734 D735 D736 D737 D738
s83 D739 D740 D741 D742 D743 D744 D745 D746 D747
S84 D748 D749 D750 D751 D752 D753 D754 D755 D756
sS85 D757 D758 D759 D760 D761 D762 D763 D764 D765
S86 D766 D767 D768 D769 D770 D771 D772 D773 D774
s87 D775 D776 D777 D778 D779 D780 D781 D782 D783
S88 D784 D785 D786 D787 D788 D789 D790 D791 D792
S89 D793 D794 D795 D796 D797 D798 D799 D800 D801
S90 D802 D803 D804 D805 D806 D807 D808 D809 D810
S91 D811 D812 D813 D814 D815 D816 D817 D818 D819
S92 D820 D821 D822 D823 D824 D825 D826 D827 D828
S93 D829 D830 D831 D832 D833 D834 D835 D836 D837

S94/COM10 D838 D839 D840 D841 D842 D843 D844 D845 D846

Note: Applies when the S94/COM10 output pin is set to its segment output function.

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

Display data

D91

|w)
©
N

lw)
©
w

)
©
=

D95

D96

D97

O
©
©

D99

Output pin state (S11)

The LCD segments for COM1 to COM9 are off

The LCD segment for COML1 is on

The LCD segment for COM2 is on

The LCD segment for COM3 is on

The LCD segment for COM4 is on

The LCD segment for COM5 is on

The LCD segment for COM®6 is on

The LCD segment for COM7 is on

The LCD segment for COM8 is on

The LCD segment for COM9 is on

rlO|lO|lOo|O|O|O|OC|O |~ |O

r|lOoO|lO|lOo|Oo|Oo|O|O|r|O|O

r|lOo|lO|lo|Oo|Oo|O|r|O|O|O

Rr|lOo|lO|lo|Oo|O|r|O|O|O|O

RrlO|lO|lO|O|FRr|O|OC|O|O|O

RrlO|lO|O|Rr|O|O|OC|O|O|O

RrlO|O|RP|O|O|O|OC|O|O|O

RrlO|Rr|O|lO|lO|O|O|O|O|O

PrlRPr|O|lO|O|O|O|OC|O|O|O

The LCD segments for COM1 to COM9 are on
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e 1/10 duty
Output Pin COoM1 COoM2 COM3 COM4 COM5 COM6 COom7 COomM8 COoM9 COM10
S1 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
S2 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20
S3 D21 D22 D23 D24 D25 D26 D27 D28 D29 D30
S4 D31 D32 D33 D34 D35 D36 D37 D38 D39 D40
S5 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50
S6 D51 D52 D53 D54 D55 D56 D57 D58 D59 D60
S7 D61 D62 D63 D64 D65 D66 D67 D68 D69 D70
S8 D71 D72 D73 D74 D75 D76 D77 D78 D79 D80
S9 D81 D82 D83 D84 D85 D86 D87 D88 D89 D90
S10 D91 D92 D93 D94 D95 D96 D97 D98 D99 D100
S11 D101 D102 D103 D104 D105 D106 D107 D108 D109 D110
S12 D111 D112 D113 D114 D115 D116 D117 D118 D119 D120
S13 D121 D122 D123 D124 D125 D126 D127 D128 D129 D130
S14 D131 D132 D133 D134 D135 D136 D137 D138 D139 D140
S15 D141 D142 D143 D144 D145 D146 D147 D148 D149 D150
S16 D151 D152 D153 D154 D155 D156 D157 D158 D159 D160
S17 D161 D162 D163 D164 D165 D166 D167 D168 D169 D170
S18 D171 D172 D173 D174 D175 D176 D177 D178 D179 D180
S19 D181 D182 D183 D184 D185 D186 D187 D188 D189 D190
S20 D191 D192 D193 D194 D195 D196 D197 D198 D199 D200
S21 D201 D202 D203 D204 D205 D206 D207 D208 D209 D210
S22 D211 D212 D213 D214 D215 D216 D217 D218 D219 D220
S23 D221 D222 D223 D224 D225 D226 D227 D228 D229 D230
S24 D231 D232 D233 D234 D235 D236 D237 D238 D239 D240
S25 D241 D242 D243 D244 D245 D246 D247 D248 D249 D250
S26 D251 D252 D253 D254 D255 D256 D257 D258 D259 D260
S27 D261 D262 D263 D264 D265 D266 D267 D268 D269 D270
S28 D271 D272 D273 D274 D275 D276 D277 D278 D279 D280
S29 D281 D282 D283 D284 D285 D286 D287 D288 D289 D290
S30 D291 D292 D293 D294 D295 D296 D297 D298 D299 D300
S31 D301 D302 D303 D304 D305 D306 D307 D308 D309 D310
S32 D311 D312 D313 D314 D315 D316 D317 D318 D319 D320
S33 D321 D322 D323 D324 D325 D326 D327 D328 D329 D330
S34 D331 D332 D333 D334 D335 D336 D337 D338 D339 D340
S35 D341 D342 D343 D344 D345 D346 D347 D348 D349 D350
S36 D351 D352 D353 D354 D355 D356 D357 D358 D359 D360
S37 D361 D362 D363 D364 D365 D366 D367 D368 D369 D370
S38 D371 D372 D373 D374 D375 D376 D377 D378 D379 D380
S39 D381 D382 D383 D384 D385 D386 D387 D388 D389 D390
S40 D391 D392 D393 D394 D395 D396 D397 D398 D399 D400
S41 D401 D402 D403 D404 D405 D406 D407 D408 D409 D410
S42 D411 D412 D413 D414 D415 D416 D417 D418 D419 D420
S43 D421 D422 D423 D424 D425 D426 D427 D428 D429 D430
S44 D431 D432 D433 D434 D435 D436 D437 D438 D439 D440
S45 D441 D442 D443 D444 D445 D446 D447 D448 D449 D450
S46 D451 D452 D453 D454 D455 D456 D457 D458 D459 D460
S47 D461 D462 D463 D464 D465 D466 D467 D468 D469 D470
S48 D471 D472 D473 D474 D475 D476 D477 D478 D479 D480
S49 D481 D482 D483 D484 D485 D486 D487 D488 D489 D490
S50 D491 D492 D493 D494 D495 D496 D497 D498 D499 D500
S51 D501 D502 D503 D504 D505 D506 D507 D508 D509 D510
S52 D511 D512 D513 D514 D515 D516 D517 D518 D519 D520
S53 D521 D522 D523 D524 D525 D526 D527 D528 D529 D530
S54 D531 D532 D533 D534 D535 D536 D537 D538 D539 D540
S55 D541 D542 D543 D544 D545 D546 D547 D548 D549 D550

Continued on next page.
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Continued from preceding page.

Output Pin comM1 com2 COM3 COM4 COM5 COM6 Ccom7 CcOomM8 CcoM9 COM10
S56 D551 D552 D553 D554 D555 D556 D557 D558 D559 D560
S57 D561 D562 D563 D564 D565 D566 D567 D568 D569 D570
S58 D571 D572 D573 D574 D575 D576 D577 D578 D579 D580
S59 D581 D582 D583 D584 D585 D586 D587 D588 D589 D590
S60 D591 D592 D593 D594 D595 D596 D597 D598 D599 D600
S61 D601 D602 D603 D604 D605 D606 D607 D608 D609 D610
S62 D611 D612 D613 D614 D615 D616 D617 D618 D619 D620
S63 D621 D622 D623 D624 D625 D626 D627 D628 D629 D630
S64 D631 D632 D633 D634 D635 D636 D637 D638 D639 D640
S65 D641 D642 D643 D644 D645 D646 D647 D648 D649 D650
S66 D651 D652 D653 D654 D655 D656 D657 D658 D659 D660
S67 D661 D662 D663 D664 D665 D666 D667 D668 D669 D670
S68 D671 D672 D673 D674 D675 D676 D677 D678 D679 D680
S69 D681 D682 D683 D684 D685 D686 D687 D688 D689 D690
S70 D691 D692 D693 D694 D695 D696 D697 D698 D699 D700
S71 D701 D702 D703 D704 D705 D706 D707 D708 D709 D710
S72 D711 D712 D713 D714 D715 D716 D717 D718 D719 D720
S73 D721 D722 D723 D724 D725 D726 D727 D728 D729 D730
S74 D731 D732 D733 D734 D735 D736 D737 D738 D739 D740
S75 D741 D742 D743 D744 D745 D746 D747 D748 D749 D750
S76 D751 D752 D753 D754 D755 D756 D757 D758 D759 D760
S77 D761 D762 D763 D764 D765 D766 D767 D768 D769 D770
S78 D771 D772 D773 D774 D775 D776 D777 D778 D779 D780
S79 D781 D782 D783 D784 D785 D786 D787 D788 D789 D790
S80 D791 D792 D793 D794 D795 D796 D797 D798 D799 D800
s81 D801 D802 D803 D804 D805 D806 D807 D808 D809 D810
S82 D811 D812 D813 D814 D815 D816 D817 D818 D819 D820
s83 D821 D822 D823 D824 D825 D826 D827 D828 D829 D830
S84 D831 D832 D833 D834 D835 D836 D837 D838 D839 D840
sS85 D841 D842 D843 D844 D845 D846 D847 D848 D849 D850
S86 D851 D852 D853 D854 D855 D856 D857 D858 D859 D860
S87 D861 D862 D863 D864 D865 D866 D867 D868 D869 D870
S88 D871 D872 D873 D874 D875 D876 D877 D878 D879 D880
S89 D881 D882 D883 D884 D885 D886 D887 D888 D889 D890
S90 D891 D892 D893 D894 D895 D896 D897 D898 D899 D900
S91 D901 D902 D903 D904 D905 D906 D907 D908 D909 D910
S92 D911 D912 D913 D914 D915 D916 D917 D918 D919 D920
S93 D921 D922 D923 D924 D925 D926 D927 D928 D929 D930

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

Display data Output pin state (S11)
D101 D102 D103 D104 | D105 D106 D107 D108 D109 D110

0 0 0 0 0 0 0 0 0 0 The LCD segments for COM1 to COM10 are off
1 0 0 0 0 0 0 0 0 0 The LCD segment for COML1 is on

0 1 0 0 0 0 0 0 0 0 The LCD segment for COM2 is on

0 0 1 0 0 0 0 0 0 0 The LCD segment for COM3 is on

0 0 0 1 0 0 0 0 0 0 The LCD segment for COM4 is on

0 0 0 0 1 0 0 0 0 0 The LCD segment for COM5 is on

0 0 0 0 0 1 0 0 0 0 The LCD segment for COM6 is on

0 0 0 0 0 0 1 0 0 0 The LCD segment for COM7 is on

0 0 0 0 0 0 0 1 0 0 The LCD segment for COM8 is on

0 0 0 0 0 0 0 0 1 0 The LCD segment for COM9 is on

0 0 0 0 0 0 0 0 0 1 The LCD segment for COM10 is on

1 1 1 1 1 1 1 1 1 1 The LCD segments for COM1 to COM10 are on
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1/8 Duty, 1/4 Bias Drive Technique

_I_ —I_ — VLCDO

—_— — — — — — — — VLCD1

comM1 — VLCD2

IS [ SN B SN R S == _I_ — — l— — VLCD3

— — VLCD4

_I_ _I_ — VLCDO

] — MM — | — VLCD1

Ccom2 — VLCD2

_I_ 1 4 1 1 4 L _I_ —y '— — VLCD3

— VLCD4

_I_ — VLCDO

—_  — o — — — — — 1 — VLCD1

COM8 — VLCD2

IS [ SN B SN R S == _I_ - ! }+— '— — VLCD3

— VLCD4

— VLCDO

LCD driver output when — vLcD1
IILCD se

2orresponcglairr1lqge ?CESCOMl — VLCD2

to COM8 are turned off — VLCD3

— VLCD4

- — — VLCDO

LCD driver output when — VLCD1

I

Conesponding to COM1 — vicoz

are turned on — VLCD3

|| o — VLCD4

_— — — VLCDO

LCD driver output when — VLCD1

I

Conesponding to COM2 — vicoz

are turned on — VLCD3

|| o — VLCD4

e T e O O e O e O e O e e T e I o O e I e T i 222

LCD driver output when — vLCD1
IILCD se

iorrespon(?irr?ge ?(;SCOMl — VLCD2

to COMS8 are turned on — VLCD3

- - - 4 - - - M= = = — vicb4

18
8
T8
1
T8= —
8
fosc
When FC in the control datais 0. 8= .5
512
fosc
When FC in the control datais 1. 8= _256
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1/9 Duty, 1/4 Bias Drive Technique

_I_ _I_ — VLCDO

— M — | — VLCD1

comM1 — VLCD2

IS [ NN B U R SUE B S B SN N - _I_ —y '— — VLCD3

— — VLCD4

_I_ —I_ — VLCDO

] — M — VLCD1

Ccom2 — VLCD2

1| nEnEnEnEnEnEnEnE — — VLCD3

— VLCD4

_I_ — VLCDO

— 0 o N M — — — — VLCD1

COM9 — VLCD2

I R NN [ SN B SNEE NN B SN ) === _I_ — — l— — VLCD3

— VLCD4

— VLCDO

LCD driver output when — vLCD1
IILCD se

iorresponc%rr?ge ?Ct)SCOMl — VLCD2

to COM9 are turned off — VLCD3

— VLCD4

- — — VLCDO

LCD driver output when — VLCD1

I

Coresponding to COM1 — vicoz

are turned on — VLCD3

|| ] — VLCD4

_— — — VLCDO

LCD driver output when — VLCD1

I

Conesponding to COM2 — vicoz

are turned on — VLCD3

— — — VLCD4

e T e O O e O e O e O e e T e I o O e I e T i 222

LCD driver output when — vLCD1
IILCD se

iorrespon(?irr?ge ?;SCOMl — VLCD2

to COM9 are turned on — VLCD3

—_ - - 44— - - M= = = — vicb4

T9

1
T9= —
9
fosc
When FC in the control datais 0. 9= ose
576
fi
When FC in the control datais 1. 9= _20858c

No. 7160-23/33



LC75848T

1/10 Duty, 1/4 Bias Drive Technique

_I_ —I_ — VLCDO

— — VLCD1

comM1 — VLCD2

nEntnEnEnEnEnEnEnl — — VLCD3

— — VLCD4

—I_ — —— VLCDO

] /I — VLCD1

Ccom2 — VLCD2

1| Ty = VLCD3

— VLCD4

_I_ — VLCDO

— 00— o = O O o — — — VLCD1

COM10 — VLCD2

IS [ NN B SN B NN B S B S N S === _I_ — ' — — VLCD3

— VLCD4

— VLCDO

LCD driver output when — vLCD1
IILCD se

iorresponc%rr?ge ?Ct)SCOMl — VLCD2

to COM10 are turned off — VLCD3

— VLCD4

- — — VLCDO

LCD driver output when — VLCD1

I

Coresponding to COM1 — vicoz

are turned on — VLCD3

1 — — VLCD4

_— — — VLCDO

LCD driver output when — VLCD1

I

Conesponding to COM2 — vicoz

are turned on — VLCD3

— — —— VLCD4

e T e O O e O e O e O e e T e I o O e I e T i 222

LCD driver output when — vLCD1
IILCD se

iorrespon(?irr?ge ?;SCOMl — VLCD2

to COM10 are turned on — VLCD3

—_ - - 44— - - M= = = — vicb4

T10
10
T10
T10= -
f10
fosc
When FC in the control datais 0. f10= -,
640
fosc
When FC in the control datais 1.  f10= _320
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The INH Pin and Display Control

Since the IC internal data (the display data and the control data) is undefined when power is first applied, applications
should set the INH pin low at the same time as power is applied to turn off the display (This sets the S1 to S93,
S94/COM 10, S95/COM9, and COM1 to COM8 to the V| cp4 level and the P1 to P4 to the Vs level.) and during this
period send serial data from the controller. The controller should then set the INH pin high after the data transfer has
completed. This procedure prevents meaningless displays at power on. (Seefigures 3, 4, and 5.)

Power Supply Sequence
The following sequences must be observed when power is turned on and off. (See figures 3, 4, and 5.)

 Power on :Logic block power supply(Vpp) on — LCD driver block power supply(V | cp) on
 Power off:LCD driver block power supply(V cp) off — Logic block power supply(Vpp) off

However, if the logic and LCD driver blocks use a shared power supply, then the power supplies can be turned on and off
at the same time.

* 1/8 duty
t2
Vop
—
Vicop
INH VIL
> tc
CE / \_/ \_/ N\ / \ / \ \ VIL
— | w— - — — - 0
Display and control data transfer ——>| )
Internal data (D1 to D120) Undefined X Defined ]i Undefined
(
Internal data (D121 to D240) Undefined X Defined i Undefined
(
Internal data (D241 to D360) Undefined X Defined i Undefined
(
Internal data (D361 to D480) Undefined X Defined i Undefined
(
Internal data (D481 to D600) Undefined X Defined i Undefined
(
Internal data (D601 to D720) Undefined X Defined i Undefined
(
Internal data (D721 to D760) Undefined X Defined i Undefined
(
PC1to PC4 "
Internal CTOto CT3, CTC Undefined X Defined N Undefined
data SC, BU, FC ‘
DT1, DT2
*t120
«t2>0

*t320 (2 >13)
etceee 10 pus min

Figure 3
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e 1/9 duty
t2
'é > » <> 3

VDD \
Vico t
INH WL

> tc k

CE - - — lr\_/ - - —-—; VIL )
[£¢
Display and control data transfer ————>| N

Internal data (D1 to D135) UndefinedX Defined ”‘ Undefined
[£¢

Internal data (D136 to D270) Undefined X Defined ”‘ Undefined
[£¢

Internal data (D271 to D405) Undefined X Defined ”‘ Undefined
[£¢

Internal data (D406 to D540) Undefined X Defined ”‘ Undefined
[£¢

Internal data (D541 to D675) Undefined X Defined ”‘ Undefined
[£¢

Internal data (D676 to D810) Undefined X Defined ”‘ Undefined
[£¢

Internal data (D811 to D846) Undefined X Defined ”‘ Undefined
[£¢
PC1to PC4 (,(.

Internal CTOto CT3, CTC Undefined X Defined Undefined
data SC, BU, FC «

DT1, DT2

1120
*12>0

*t320 (t2>13)
etceee 10 us min

Figure 4
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e 1/10 duty
t2
Ié ) <> 3
Vop J .
Vico !
INH VIL
> tc
CE [N NSNS NN VIL
- S e N W ) S A w— »
Display and control data transfer ——> )
Internal data (D1 to D150) Undefined X Defined “ Undefined
1«
Internal data (D151 to D300) Undefined X Defined ' Undefined
1«
Internal data (D301 to D450) Undefined X Defined ' Undefined
1«
Internal data (D451 to D600) Undefined X Defined ' Undefined
1«
Internal data (D601 to D750) Undefined X Defined “ Undefined
1«
Internal data (D751 to D900) Undefined X Defined “ Undefined
1«
Internal data (D901 to D930) Undefined X Defined ' Undefined
1«
PC1to PC4 22
Internal CTOto CT3, CTC Undefined X Defined | Undefined
data SC, BU, FC ‘
DT1, DT2
*t1>0
et2>0

*t320 (t2 > t3)
etceee 10 ps min

Figure 5

Notes on Transferring Display Data from the Controller
The display datais transferred to the LC75848T in seven operations. All of the display data should be transferred within
30 msto maintain the quality of the displayed image.
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Sample Application Circuit 1
1/8 duty, 1/4 bias drive technique (for use with normal panels)

LCD panel
| R e e e R a ¢
COomM2 .
Ccom4 —
COM5 .
* COM6 —
+8V VLCD oMy ]
OPEN— VLCDO COM8 1
VLCD1
VLCD2 si—— L L] e
[ VLCD3 =
C C C sS4
VLCD4 *2 S5
S6
S7
S8
S9
C 20.047 pF s10
OSC so1
S92
; 593
COM10/S94
COM9/S95
iNH P1 General-purpose output ports
From the — ) )
controller { gE Eg 2 | Used with the backlight
DI P E; controller or other circuit.

Note: *2. If a variable resistor is not used for display contrast fine adjustment, the V| cp4 pin must be connected to ground.
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Sample Application Circuit 2
1/8 duty, 1/4 bias drive technique (for use with large panels)

LCD panel
comt 1 QOEOOQEEPE—QOE0p
COM2 1
VSS COM3 ||
COM4 —
COM5 1
+8V VLCD GOM6 B
VLCDO COM7 1
R % COM8 1
VLCD1
R Sl ............
VLCD2 s2
R S3
VLCD3 S4
C C C R S5
VLCD4 *2 S6
S7
S8
S9
C >0.047 pF S10
10kQ=R 22.2kQ
OosC so1
S92
% 503
COM10/S94
COM9/S95
— > !iNF p1 N General-purpose output ports
From tl'l‘e { 2 | ¢F P2 2 [ Used with the backiight
controller | —>————— > I
— s DI pa < controller or other circuit.

Note: *2. If a variable resistor is not used for display contrast fine adjustment, the V| cp4 pin must be connected to ground.
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Sample Application Circuit 3
1/9 duty, 1/4 bias drive technique (for use with normal panels)

LCD panel
Y . VDD coM1L W— ........... _(P??(P
COM2 =
VSSs COM3 -
COM4 =
COM5 =
. COM6 —
+8V VLCD Com? B
OPEN— VLCDO CcOM8 =
VLCDL S95/COM9 —
veep2 - TTTTITr T T e i
I | vieps 52
c—c——c s3
VLCD4 *2 sS4
S5
S6
s7
S8
C=0.047 uF S9
S10
osc i
s91
; S92
S93
COM10/S94
iNA p1 s General-purpose output ports
From the CE P2 > [ Used with the backlight
controller CL P3 2 cosrftro\?lner or gch? cilrgcuit
DI P4 —> '

Note: *2. If a variable resistor is not used for display contrast fine adjustment, the V| cp4 pin must be connected to ground.
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Sample Application Circuit 4
1/9 duty, 1/4 bias drive technique (for use with large panels)

LCD panel
+5V VDD COM1 0000000000 {m
COM2 1
VSS COM3 |
COM4 —
+8V VLCD 88%2 ]
VLCDO COM7 ]
R % COM8 —
R
VLCD2 Sl ............
R S2
VLCD3 S3
S4
CTCCR VLCD4 *2 S5
S6
S7
S8
C =20.047 pF S9
10kQ=2R =22.2kQ 81_0
OoSsC i
S91
% S92
S93
COM10/S94
— > liNH P1 N General-purpose output ports
Frortn t|r|1e { —_—— 85 E% —2 [Used with the backlight
controller | —>————— > I
— S D pa < controller or other circuit.

Note: *2. If a variable resistor is not used for display contrast fine adjustment, the V| cp4 pin must be connected to ground.
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Sample Application Circuit 5
1/10 duty, 1/4 bias drive technique (for use with normal panels)

LCD panel
oY o com =1 QOO QRO =GP
com2 =
COM4 ]
COM5 —
o COM®6 —
+8V VLCD Coma ]
OPEN— VLCDO CoM8 —
S95/COM9 —
VLCDL S94/COM10 —
VLCD2
[ VLCD3 sl T
c——C——C 37
VLCD4 *2 S3
s4
S5
S6
s7
C = 0.047 uF 38
S9
osc S10
; so1
S92
S93
S INH P1 N General-purpose output ports
o § —_ | CE P2 =2 | Used with the backlight
controller RN\ cL P3 2 c:netro\?ll(ler or(e;thztr:cilgcuit
DI P4 —> -

Note: *2. If a variable resistor is not used for display contrast fine adjustment, the V| cp4 pin must be connected to ground.
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Sample Application Circuit 6
1/10 duty, 1/4 bias drive technique (for use with large panels)

LCD panel
e com |1 00000-Gop0———— 550
COoMm2 ]
VSS COM3 ||
CcOoM4 -
. COM5 -
+8V VLCD CoMe ]
VLCDO COM7 —
R2 $95/GOMS m
R VLCDL S94/COM10 T
VLCD2
R stb— L1 L e
VLCD3 S2
C C C R S3
VLCDA4 *2 S4
S5
S6
S7
C =0.047 pF S8
10kQ=2R=2.2kQ S9
osc S10
; s91
S92
S93
F iNH P1 N General-purpose output ports
fom the CE P2 2 | Used with the backlight
controller GL P3 S sed with the backlight
controller or other circuit.
DI P4 —>

Note: *2. If a variable resistor is not used for display contrast fine adjustment, the V| cp4 pin must be connected to ground.

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology 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 April, 2002. Specifications and information herein are subject to
change without notice.
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