Ordering number : EN5597

CMOS LSl

LC75834E, 75834W, 75834JE

SANYO

1/4 Duty General-Purpose
LCD Drivers

Overview

frequency display in electronic tuners under the control ¢
a microcontroller. The LC75834E and LC75834W ca
drive an LCD with up to 136 segments directly, the
LC75834JE can drive an LCD with up to 120 segment
directly. The LC75834E and LC75834W and LC75834J¢
can also control up to 8 general-purpose output port
Since the LC75834E, LC75834W, and LC75834JE us
separate power supply systems for the LCD drive blog
and the logic block, the LCD driver block power-supply
voltage can be set to any voltage in the range 2.7 to €
volts, regardless of the logic block power-supply voltage.

Features

e Supports both 1/4 duty 1/2 bias and 1/4 duty 1/3 bi
LCD drive under serial data control.

LC75834E, LC75834W: up to 136 segments
LC75834JE: up to 120 segments
(without the S9, S18, S27, S34 segment output pin
from the LC75834E, LC75834W)

 Serial data input supports CCB* format communicatior
with the system controller.

» Serial data control of the power-saving mode baseg
backup function and all the segments forced off functio

 Serial data control of switching between the segmel
output port and the general-purpose output po
functions

» High generality, since display data is displayed directl
without decoder intervention.

* Independent Vp for the LCD driver block (Ycp can
be set to any voltage in the range 2.7 to 6.0 volt
regardless of the logic block power-supply voltage.)

« The INH pin can force the display to the off state.

* RC oscillator circuit

* CCBiis atrademark of SANYO ELECTRIC CO., LTD.

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

Package Dimensions

The LC75834E, LC75834W, and LC75834JE are 1/4-dutynit: mm
general-purpose LCD drivers that can be used fot196-QFP48E
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LC75834E, 75834W, 75834JE

Specifications
Absolute Maximum Ratings at Ta =25C, Vgg=0V
Parameter Symbol Conditions Ratings Unit
) Vpp max | Vpp -0.3t0 +7.0 \
Maximum supply voltage
Vicp max | Vi cp -0.3t0 +7.0 \
Vinl | CE, CL, DI, INH -0.3t0 +7.0 \Y%
Input voltage Vin 2 oscC —0.3to Vpp + 0.3 \
VN 3 Viep 1. Viep 2 -0.3t0V cp+0.3 \
Vourl | OSC —-0.3t0 Vpp +0.3 \
Output voltage
VouT2 | S1to S34, COM1to COM4, P1to P8 -0.3t0V cp +0.3 \
loutl | S1toS34 300 HA
Output current louT2 | COM1to COM4 3 mA
loutr3 | PLtoP8 5 mA
Allowable power dissipation Pd max | Ta=85°C 150 mw
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg —55to +125 °C
Note: The LC75834JE do not have the S9, S18, S27 S34 output pins.
Allowable Operating Ranges at Ta = —40 to +85C, Vgg=0V
Ratings
Parameter Symbol Conditions min P max Unit
Vbp Vpp 27 6.0 \Y
Supply voltage
Vico Vico 27 6.0 \Y
Input voltage Vicol | Viepl 23 Vicp Vico \
Vico? | Vicp? 13Vicp Vico \
Input high-level voltage Viy CE, CL, DI, INH 0.8 Vpp 6.0 \
Input low-level voltage Vi CE, CL, DI, INH 0 0.2 Vpp \
Recommended external resistance Rosc oscC 43 kQ
Recommended external capacitance Cosc oscC 680 pF
Guaranteed oscillation range fosc oscC 25 50 100 kHz
Data setup time tys CL, DI: Figure 2 160 ns
Data hold time tah CL, DI: Figure 2 160 ns
CE wait time tcp 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-level clock pulse width tyn CL: Figure 2 160 ns
Low-level clock pulse width tyL CL: Figure 2 160 ns
Rise time tr CE, CL, DI: Figure 2 160 ns
Fall time tf CE, CL, DI: Figure 2 160 ns
INH switching time te INH, CE: Figure 3 10 us
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LC75834E, 75834W, 75834JE

Electrical Characteristics

for the Allowable Operating Ranges

Ratings
Parameter Symbol Conditions - Unit
min typ max
Hysteresis width Vy CE, CL, DI, INH 0.1Vpp \%
Input high level current [ CE, CL, DI, INH; V, = 6.0V 50| pA
Input low level current (" CE, CL, DI, INH; V,=0V -5.0 HA
Vonul | S1toS34;1g=-20pA Vicp - 0.9 \Y
Output high-level voltage Von 2 COM1 to COM4; I =100 pA Vicp—-0.9 \%
Vonu3 | PltoP8lo=-1mA Vicp - 0.9 \Y
VoL 1 S11to S34; 1o =20 pA 0.9 \%
Output low-level voltage VoL 2 COM1 to COM4; I =100 pA 0.9 \%
Vo3 | PltoP8;lg=1mA 09| VvV
COM1 to COM4; 1/2 bias
V 1 ! ! L/2 V, -0.9 /2 V, +0.9 \%
MID o = £100 pA LCD LCD
S1 to S34; 1/3 bias
Vmip 2 ’ ' PI3 V| cp—0.9 I3V, +0.9 \Y
MID Io = £20 pA LCD LCD
— . - -
Output middle-level voltage* 1 Vo 3 S1 to S34; 1/3 bias, 1/3V, cp — 0.9 1/3V, cp + 0.9 v
lo = +20 pA
COM1 to COM4; 1/3 bias
Vuip 4 ' ' PI3 V| cp—0.9 I3V, +0.9 \Y
MID o = £100 pA LCD LCD
COM1 to COM4; 1/3 bias
V 5 ! ! /3 V, -0.9 L/3V, +0.9 \%
MID o = £100 pA LCD LCD
Oscillator frequency fosc OSC; Rpge = 43 kQ Coge = 680 pF 40 50 60 kHz
Ibp1 Vpp: power saving mode 5 HA
Ibp 2 Vpp: Vpp = 6.0V, output open, fosc = 50 k Hz 230 460 HA
llepl V| cp; power saving mode 5 HA
Current drain \ PV =6.0V, output open
| 2 LCD: VLCD » output op 1 2
LCD 1/2 bias, fosc = 50 k Hz 00 00 HA
||_CD 3 VLCD; VLCD =6.0 V, output open 60 120 pA

1/3 bias, fosc = 50 k Hz

Note: *1 Excluding the bias voltage generation divider resistors built in the V| cpl and V| cp2. (See Figure 1.)
The LC75834JE do not have the S9, S18, S27, S34 output pins.
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LC75834E, 75834W, 75834JE

ViLcb

Vicpl

} To the common segments drivers
Vicp? ‘
j‘> Except these resistors

Vss
Figure 1
1. When CL is stopped at the low level
ViIH
Ce 7 x 7
’(iﬁ ’ tel
« ¥ s REEEREN S
Ir-)]-(— »L« tf tcp | tcs oh
oI Vv’l ) x )
ds tdh
2. When CL is stopped at the high level
ViH
CE ] ) ViL
tol teH v
« T G =m0 A ) W
L tep | tcs tch
0 ) (& ) X
tds tdh -
Figure 2
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LC75834E, 75834W, 75834JE

Pin Assignments

9z O N~
888885588834 8C8RRBBH B33
36 25 /33 23
COM3 .37 24— S24 coMa 134 221 524
COM4 [ S23 Vpp = —s23
Vpp [ S22 Vicp = ) 822
VLcD T — S21 Vi cpt! o s21
Vi cpl 3 F— S20 VI cp2 = — s20
= LC75834E = 519 Vssc=  LC75834JE  [os1m9
Vs C LC75834W — S18 0SsC | = 817
0SC ] — s17 iNH = S16
INH ] F— S16 CE 1 S15
CE t— = S15 o= O 1 S14
CL ] O [ S14 DI 44 121 S13
DI 48 13 S13 1 11
1
ooy
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aooaaqaod
AD6586 A06587
Top view
Block Diagram
™ N -
s > = o< & ga
O O O I Lo R —— S 4
O O O [R7) n 0 n 0
o o o o0 o0 o0
C‘”T‘mo” Segment driver & latch
driver
INH O b T 1\
0sC o Clock
generator Shift register
Vpp OT—>
ViLep ©
Vicpl ©
< Address
Vicp2 © ] detector

Vss © ] ZZ%
) Z%
6 4
3 8

Note: The LC75834JE do not have the S9, S18, S27, S34 output pins.

A06591
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LC75834E, 75834W, 75834JE

Pin Functions

Pin No. Handli
. . . andling
Pin Function Active | 1/O
LC75834E, h d
75834W LC75834JE when unuse
S1/P1to 1to8 1to8 Segment outputs for displaying the display data transferred by serial data
S8/P8 input. The pins S1/P1 to S8/P8 can be used as general-purpose output ports — O Open
S9to S34 9to 34 9to 30 when so set up by the control data.
88%% %g %% Common driver outputs. o Open
COM3 37 33 The frame frequency fq is given by: fq = (fggc/512) Hz. -
coma 38 32 quencylots g ¥:fo = (fosc/512)
Oscillator connection
; A ) ) ) — 110 \
osc 44 40 An oscillator circuit is formed by connecting an external resistor and capacitor bb
CE 46 42 Serial data transfer inputs. These CE: Chip enable H
CL 47 43 pins are connected to the control CL: Synchronization clock f | GND
DI 48 44 microprocessor. DI:  Transfer data —
Display off control input
*INH = low (Vgg): Off
S1/P1 to S8/P8 = Low
(These pins are forcible set to the segment output port
~o function and fixed at the Vgg level.)
INH 45 41 S9 10 534 = Low (Vss), L I GND
COML1 to COM4 = Low (Vgg)
*INH = high (Vpp): On
Note that serial data transfers can be performed when the
display is forced off by this pin.
Vil Used to apply the LCD drive 2/3-bias voltage externally. This pin must be
LCD 41 87 connected to V| cp2 when 1/2-bias drive is used. - ! Open
Vi 2 Used to apply the LCD drive 1/3-bias voltage externally. This pin must be
LCD 42 38 connected to V| cpl when 1/2-bias drive is used. - ! Open
Vbp 39 35 Logic block power supply. Provide a voltage in the range 2.7 to 6.0 V. — — —
Vicp 40 36 LCD driver block power supply. Provide a voltage in the range 2.7 to 6.0 V. — — —
Vss 43 39 Ground pin. Connect to ground. — - —

Note: The LC75834JE do not have the S9, S18, S27, S34 output pins.
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LC75834E, 75834W, 75834JE

Serial Data T ransfer Format

1. When CL is stopped at the low level

CE

l

38800080

o1 JooJos]  Joesfoesfoerfoesfpesfoaofosfosfoasfosifpasfoss

o J o] o Yrofp1Yr2frsorYsc]eu

o

BO B! B2 B3 A0 A1 A2 A3

t<— CCB address
8 bits

Display data
36 bits

10 bits

Control data ———{<DD>{

2 bits

3800080

0w Yosdfos{ YosfoeefosYosefoesfoesfoefosefoesforofor o

3000000006

o)

BO B1 B2 B3 AD A1 A2 A3

e

-CCB address

8 bits

36 bits

Display data

10 bits

Fixed data — ————=t<DD >

2 bits

e

of o Jo oYo) 1 )o

o7 Jordforsf

Yoorfosefoosforofoenforefoucfoaorsfouefoufoee

3800000000¢

BG B1 B2 B3 AD Al A2 A3

53

- CCB address
8 bits

T

Display data
36 bits

Fixed data — >
10 bits

t< DD >
2 bits

30800088 C

ous Yoo Yoruforsdforefors

30000000000000000C

BO B1 B2 B3 A0 Al A2 A3

< --— CCB address
8 bits

-

Note: DD ... Direction data

t<——— Display data Fixed data - DD~
28 bits 18 bits 2 bits
A0BHY?
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LC75834E, 75834W, 75834JE

2. When CL is stopped at the high level

ot Yo' T Yoo Yol T o JorJoeos)  Yoesfoesfoerfoesfoedfosafosfosefosffosdoasosef o § o J o YrofpifpoYraforfscieu o J o},

BO B! B2 B3 A0 A1 A2 A3

r<——— CCB address Display data Control data  ——-~—-1<DD>{
8 bits 36 bits 10 bits 2 bits

o T Yo o o) 1] o Josrfossfoss]  Yosrfoedfoesfosefossfoesfoefoesfoseforoforiforzf o f o Yo Yo X o foYoJofofo o

BO Bt B2 B3 AD A1 A2 A3

l«<——CCB address Display data Fixed data DD
8 bits 36 bits 10 bits 2 bits

o 1Yo o o)1) o Jorsforafors]  Yosrosefposfoufororforefousfousfoueforeforfosef 0 Y o Yo Jo Yo Yo o Yo Yo fo i Yo,

80 Bl B2 B3 A0 A1 A2 A3

l<—--— CCB address Display data -————Fixed data — - - ><DD>{
8 bits ) 36 bits 10 bits 2 bits

B0 0008DEEDEREEER00000000000000000000¢

BO Bt B2 B3 AD A1 A2 A3

< CCB address ———1<—— Display data Fixeddata— ———— — ><DD>
8 bits 28 bits 18 bits 2 bits

Note: DD ... Direction data

« CCB address........... 46H
« D1to D136.............. Display data (At the LC75834JE, the display data D33 to D36, D69 to D72, D105 to D108,
D133 to D136 must be set to 0.

*e POtoP3...cccceiis Segment output port/general-purpose output port switching control data
* DR 1/2-bias drive or 1/3-bias drive switching control data

® SCouiiiieie e Segments on/off control data

e BU ., Normal mode/power-saving mode control data
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LC75834E, 75834W, 75834JE

Serial Data T ransfer Examples

» At the LC75834E and LC75834W when109 or more segments are used, at the LC75834JE when 97 or more segm
are used,192 bits of serial data must be sent.

8 bits 48 bits

<o 1] JoJoJo]1]o]{or]oe]os]  Joas]oee]oer]oes]ozs]oa0]osiosefoss]ossoss]ose] o [ o T o Jro]p1]eera]or]sclau] o To J«

B0 B1 B2 B3 A0 A1 A2 A3

L{ o] 1]1]oJoJo] 1]o]{oor]oss]oss]  Jost]ose[oesoes[oes]oesoefoee]oes]oroforfore] o Jo ToTo ToToJoJo oo o]}

BO B1 B2 B3 A0 A1 A2 A3

I—[oj 1{1]ofo]o]1]o}omoror]  Joerfoos]ose] o wfoee[oms oo ous]ow]ome] o [o To [oJoJoJooJo o] 1 To s

B0 B1 B2 B3 A0 A1 A2 A3

L|o]1]1[o[o]o]1[0}—{0109[0110]0111[ Jowow]osfos] 0 JoJToJoToToToJoJo o JoJoJo o oo oo 1 ]1]

B0 B! B2 B3 A0 A1l A2 A3

AD6594
Note: At the LC75834JE, the display data D33 to D36, D69 to D72, D105 to D108, D133 to D136 must be set to 0.

» At the LC75834E and LC75834W when used with less than 109 segments, at the LC75834JE when used with less 1
97 segments, transfer either 48 bits, 96 bits or 144 bits of serial data depending on the number of segments u

However, the serial data shown in the figure below (the display data D1 to D36 and the control data) must be sent.
Note: At the LC75834JE, the display data D33 to D36 must be set to 0.

8 bits 48 bits

Lol [ oo Jojor]vefos]  JoesfoesJoerfoesfoasfocefoeifozefosfosfossfos] o [0 T o IPOIPI[lepsloHISCIarul/éﬂlﬂrr;\

BO B! B2 B3 A0 A1 A2 A3

ADBSYY

Control Data Functions

1. PO to P3: Segment output port/general-purpose output port switching control data.
These control data bits switch the S1/P1 to S8/P8 output pins between their segment output port and general-purj
output port functions.

Control data Output pin states
PO P1 P2 P3 | S1/P1| S2/P2| S3/P3| S4/P4| S5/P5| S6/P6| S7/P7| S8/P8
0 0 0 0 S1 S2 S3 sS4 S5 S6 S7 S8
0 0 0 1 P1 S2 S3 sS4 S5 S6 S7 S8
0 0 1 0 P1 P2 S3 sS4 S5 S6 S7 S8
0 0 1 1 P1 P2 P3 S4 S5 S6 S7 S8
0 1 0 0 P1 P2 P3 P4 S5 S6 S7 S8
0 1 0 1 P1 P2 P3 P4 P5 S6 S7 S8
0 1 1 0 P1 P2 P3 P4 P5 P6 S7 S8
0 1 1 1 P1 P2 P3 P4 P5 P6 P7 S8
1 0 0 0 P1 P2 P3 P4 P5 P6 P7 P8

Note: Sn (n =1 to 8): Segment output ports
Pn (n =1 to 8): General-purpose output ports
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LC75834E, 75834W, 75834JE

Also note that when the general-purpose output port function is selected, the output pins and the display data will
have the correspondences listed in the tables below.

Output pin Corresponding display data Output pin Corresponding display data
S1/P1 D1 S5/P5 D17
S2/P2 D5 S6/P6 D21
S3/P3 D9 S7/P7 D25
S4/P4 D13 S8/P8 D29

For example, if the output pin S4/P4 has the general-purpose output port function selected, it will output a high leve
(VLcp) When the display data D13 is 1, and will output a low levejdMvhen D13 is 0.

DR: 1/2-bias drive or 1/3-bias drive switching control data
This control data bit selects either 1/2-bias drive or 1/3-bias drive.

DR Drive type
0 1/3-bias drive
1/2-bias drive

SC: Segments 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 output
segment off waveforms from the segment output pins.

BU: Normal mode/power-saving mode control data
This control data bit selects either normal mode or power-saving mode.

BU Mode
0 Normal mode

Power saving mode (The OSC pin oscillator is stopped, and the common and segment output pins go to the VSS level. However, the
1 S1/P1 to S8/P8 output pins that are set to be general-purpose output ports by the control data PO to P3 can be used as general-
purpose output ports.)
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LC75834E, 75834W, 75834JE

Display Data to Segment Output Pin Correspondence

;‘iggﬁ,’:; com1 com2 com3 coMma Osu‘igl’;"tepri‘; com1 com2 coms coM4
S1P1 D1 D2 D3 D4 Si8 D69 D70 D71 D72
s2/P2 D5 D6 D7 D8 S19 D73 D74 D75 D76
S3/P3 D9 D10 D11 D12 S20 D77 D78 D79 D8O
S4/P4 D13 D14 D15 D16 s21 D81 D82 D83 D84
S5/P5 D17 D18 D19 D20 S22 D85 D86 D87 D88
S6/P6 D21 D22 D23 D24 S23 D89 D90 Dol D92
S7IP7 D25 D26 D27 D28 S24 D93 D94 D95 D96
S8/P8 D29 D30 D31 D32 S25 D97 D98 D99 D100

) D33 D34 D35 D36 S26 D101 D102 D103 D104
S10 D37 D38 D39 D40 S27 D105 D106 D107 D108
s11 D41 D42 D43 D44 S28 D109 D110 D111 D112
s12 D45 D46 D47 D48 S29 D113 D114 D115 D116
s13 D49 D50 D51 D52 S30 D117 D118 D119 D120
S14 D53 D54 D55 D56 S31 D121 D122 D123 D124
s15 D57 D58 D59 D60 S32 D125 D126 D127 D128
S16 D61 D62 D63 D64 S33 D129 D130 D131 D132
s17 D65 D66 D67 D68 S34 D133 D134 D135 D136

Note: This applies to the case where the S1/P1 to S8/P8 output pins are set to be segment output ports.
The LC75834JE do not have the S9, S18, S27, S34 output pins.

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

Display data

D41

D42

D43

D44

Segment output pin (S11) state

The LCD segments corresponding to COM1 to COM4 are off.

The LCD segments corresponding to COM4 is on.

The LCD segments corresponding to COM3 is on.

The LCD segments corresponding to COM3 and COM4 are on.

The LCD segments corresponding to COM2 is on.

The LCD segments corresponding to COM2 and COM4 are on.

The LCD segments corresponding to COM2 and COM3 are on.

The LCD segments corresponding to COM2, COM3 and COM4 are on.

The LCD segments corresponding to COML1 is on.

The LCD segments corresponding to COM1 and COM4 are on.

The LCD segments corresponding to COM1 and COM3 are on.

The LCD segments corresponding to COM1, COM3 and COM4 are on.

The LCD segments corresponding to COM1 and COM2 are on.

The LCD segments corresponding to COM1, COM2 and COM4 are on.

The LCD segments corresponding to COM1 to COM3 are on.

RPlFRr|FP|FP|IP|IP|P|IP|O|O|O|O|O|O|O|O

Rrlr|lr|r|o|lo|o|lo|r|r|r|r|lo|lo|lo|o

RrlRr|O|lO|FR|RP|O|O|(FR|R|O|O|FR|FR|O|O

P|O(RP|[O|P|O|FRP|[O|FRP|O|FRP|O|(FR|O|FR|O

The LCD segments corresponding to COM1 to COM4 are on.
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LC75834E, 75834W, 75834JE

1/2 Bias, 1/4 Duty Drive T echnique

f
sp
. _.9‘
— Vico
COoM1 -
] L[— — Vieptvien?
— oV
— VicDo
com2 ] — Vicp! Vien?
1 — 0V
COM3 e
— VieD! Vien?
— oV
COM4 n — ViCD
| — Vicp! Viep?
— OV
segments caresponding 0 COML 0NN annnnm = Lep
COM2, COM3, and COM4 are turned off. ERERERERN _J L J | | _ (\)/'\7(:[71' Vieo?
LCD driver output when only LCD — mEm —— — VicD
segments corresponding to COM1 are _J —_ VLCD1 . VLCD2
on. —d — = —— — 0oV
LCD driver output when only LCD - —1 1 — VicD
segments corresponding to COM2 are — Vicp! Vicp2
on. —4 — b L4 S — J—
ov
LCD driver putput when LCD segments ’—w 1 mEEmmEE 1 — VILCD
corresponding to COM1 and COM2 are — Vicp! Vicp?
on. . . (N [ U R I — — ov
LCD driver output Whgn only LCD W R — — — — — Vico
segments corresponding to COM3 are —_ VLCD1 VLCD2
on. | | I L1 L Yy
LCD driver output when LCD segments - — S v
corresponding to COM1 and COM3 are ] ™ - . V:"ELL;] vLCD2
on. UL T
LCD driver output when LCD segments - —1 M T 1 — VLD
corresponding to COM2 and COM3 are — Vicpt. VieDp?
on. — — - — b — OV
LCD driver output when LCD segments 1 ] ] r 1 | ] — Vico
corresponding to COM1, COM2, and — Viep!-vVien?
COM3 are on. — — —— = = — 0oV
LCD driver output when only LCD 1 M1 1 1 11 M Vien
segments corresponding to COM4 are F — Viep! Vien?
on. ISy S U R S - — ov
LCD driver output when LCD segments 1 e, '—L T — VD
corresponding to COM2 and COM4 are —_ VLCDW Viepe
on. - —+— T — 0V
LCD dri\:er output wr:fn atll Lé:é)Ml F ‘S o K e T e T oy TR s T s B oy — VicD
segments corresponding to s — Vi it Vi ene
COM2,COM3, and COM4 are on. HEEEENEREREREE J L O\lf”D LED

1/2 Bias, 1/4 Duty Waveforms
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LC75833E, 75833W, 75833JE

1/3 Bias, 1/4 Duty Drive T echnique

fosc
512

VLcD?

o i HruruHr U] e e

~— VLCD
— VLen!

1 T
I

I
t

COM2 F— r_,
i5 JHrumuH Hplizl

— Vicp?
com3 = = o
Hl“ HF — Vico
-— V 1
L | LT | T e
COM4 _[— ._J — oV
] o — Vico
LCD driver output when all LCD __Jh__rur HUW_H ,_.Tur : xLC D;
segments corresponding to COM1, __J LCD<
COM2, COM3, and COM4 are turned off. am - 0V

— VLCD

LCD driver output when only LCD —u—uquhurumu’_‘drumu'_‘_ : Viep!

segments corresponding to COM1 are Vico?2

on. — 0V

LCD dri tput wh ly LCD HL_. T — ykeo
river output when only —_— — vV 1

segments corresponding to COM2 are u um[_‘ umum TL . VLCDQ

on. [_ o LCD

m == OV
LCD driver output when LCD segments VT P—L — — VLCD
corresponding to COM1 and COM2 are —

i H L THHR] e

LCD driver output when only LCD

segments corresponding to COM3 are B _}H 1 — 1 o Ve
" Spuy H Z vico!

—

: ViLen?
LCD driver output when LCD segments — — L4 1 — OV
corresponding to COM1 and COM3 are v
on. T 'T \/LCD1
— —| —
L LY | ey e
LCD driver output when LCD segments L__ L_ — oV
corresponding to COM2 and COM3 are v
on. _H _}H TL‘ w ul - Vieo
| | - Viep!
LCD driver output when LCD segments ] HL L_J L-LTL L - VLCD?
corresponding to COM1, COM2, and - - OV
COM3 are on. — —1 mE ] VicDh
— V 1
LCD driver output when only LCD TLL uﬂL HJHH . Vll‘c(;gg
t ding to COM4 A"
zref;men s corresponding to are | | 1 4 L L Ny
1 M mEnEE 1 1 — Veeo
LCD driver output when LCD segments ‘T = Viep!?
corresponding to COM2 and COM4 are L—u_ _L - VicDp?
on. -
— 1 1 1 — 0V
LCD driver output when all LCD TH '—H ’ xLCU1
segments corresponding to COM1, T VLCD
COM2,COM3, and COM4 are on. jum*—-m L UHLHLTL‘ —JHL ViCD?
ov

iR

VicDe
T Veo
- Vien!

- Vicp?

ADB

1/3 Bias, 1/4 Duty Waveforms
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LC75834E, 75834W, 75834JE

The INH pin and Display Control

Since the LSI internal data (the display data and the control data) is undefined when power is first applied, applicatic
should set the INH pin low at the same time as power is applied to turn off the display (LC75834E, LC75834W: Th
sets the S1/P1 to S8/P8, S9 to S34, and COM1 to COM4 togtkleél. LC75834JE: This sets the S1/P1 to S8/P8, S10
to S17, S19 to S26, S28 to S33, and COM1 to COM4 to gadevel.) 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 preve
meaningless displays at power on. (Siggire 3.)

Notes on the Power On/Off Sequences

Applications should observe the following sequence when turning the LC75834E, LC75834W, and LC75834JE pow
on and off.

* At power on: Logic block power supply §y) on — LCD driver block power supply (\:p) on

* At power off: LCD driver block power supply (¥p) off — Logic block power supply (Mp) off
However, if the logic and LCD driver block use a shared power supply, then the power supplies can be turned on and
at the same time.

11
— {)() k— {3
VDD / \
£
vVieo
INH
ViL
SR
CE
—[\ZIMEQ L
| o D110 D36 Display and control data transter ~1 {):
ntemal data | Po 1o P3 : " R i Note: t120
< R, SC. BU) Undefined X Defined « Undefined 220
I 1320 (t2 > t3)
Internal data (D37 10 D72) Undefined X Defined X Undefined t....10 ps min
)y
{C
Internal data (D73 10 D108) Undefined X Defined :(’ Undefined
)
(¢
Intemal data (10910 D136)  Undefined XDefined * Undefined
M)

A0698
Note: At the LC75834JE, the display data D33 to D36, D69 to D72, D105 to D108, D133 to D136 must be set to 0.

Figure 3
Notes on Controller T ransfer of Display Data

Since the LC75834E, LC75834W, and LC75834JE accept display data divided into four separate transfer operations,
recommend that applications transfer all of the display data within a period of less than 30 ms to prevent observable
degradation of display quality.
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LC75834E, 75834W, 75834JE

Sample Application Circuit 1

1/2 Bias (for use with normal size panels)
» LC75834E, LC75834W

P General-purpose
> output ports

p2),
| Used for functions
*2 (P8) |such as backlight}
. ;l; '”” Lontrol
0sC !
t3v VDD CoM1 |-—-1- - »
COM2 - .
—1Vss COM3 - » n
CcoM4 e o s
P1/S1 —rd £
t5v , VLCD P2/S2 from e -] &
i } 3
—| VLCD! S
S8 FH—m——— e o [o%
AL— Vicn? P&gg ) 2
C20047uF C I v ‘ 2
R | ]
iNF ; by
ot ce sef———o §
CL S33 e o
DI CTCY ) —

AnHYY

Note: *2 When a capacitor except the recommended external capacitance (Cogc = 680 pF) is connected the OSC pin, we recommend that applications
connect the OSC pin with a capacitor in the range 220 to 2200pF.

» LC75834JE

P1) General-purpose
output ports

(P2)
[T " {Used for functions
*2 (pg) |such as backlight
;; [~ lcontrot

OSC  comt |- 4
I — VDD Conto -
\V COM3 _
S COM4 — .g
P1/S1 | g
SR o
N VA o —{Vien P2/S2 g
Q
| -4V 1 P8/58 |«
Z'fZ Leo S10 e o ke
vVieD2 s
C20047uF J’C;; g17 E
iNA S§19 pr———r— o= o 2
From the CE ‘ o)
microcontroller cL [ s Y 9
828 f— - - X
B —
- S33 =

A0BG0

Note: *2 When a capacitor except the recommended external capacitance (Cogc = 680 pF) is connected the OSC pin, we recommend that applications
connect the OSC pin with a capacitor in the range 220 to 2200pF.
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LC75834E, 75834W, 75834JE

Sample Application Circuit 2

1/3 Bias (for use with normal size panels)
» LC75834E, LC75834W

y General-purpose

EP - output ports
| Used for functions
*2 (Pg) |such as backlight
I [ (control
OSsC

+3V VDD CcoM1
COM2

vss CcoM3 -

COM4 E

P1/S1 g,

+5V ’ ViLcD p2/S2 2

‘ 3

-1 Viep! : g

P8/S8 =

| e % 3

C200474F c;;c;; » =

c

From the - iNH z g_

rom

CE S32

) | 9

microcontrolier o o Q
o]l S34

AVB6O 1

Note: *2 When a capacitor except the recommended external capacitance (Cogc = 680 pF) is connected the OSC pin, we recommend that applications
connect the OSC pin with a capacitor in the range 220 to 2200pF.

» LC75834JE

(p1) General-purpose

**W output ports
Used for functions
|
L *2 (Pg) |suchas backlightJ

J; control

0sC COM1
13V - R
% Voo com2
—v COM3 =

S5 COM4 @

P1/S1 é

F5V s g AV D) pa/s2 2

o

Vi P8/S8 { &

S10 )

— V| 2 : Q

T LCD K

C20047uF C;C;; S17 3

- R c

> L INH S19 g

From the T —IcE o

microcontrofler cL S26 -- 9
. I e 32§

S33 ]

A06602

Note: *2 When a capacitor except the recommended external capacitance (Cogc = 680 pF) is connected the OSC pin, we recommend that applications
connect the OSC pin with a capacitor in the range 220 to 2200pF.
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LC75834E, 75834W, 75834JE

Sample Application Circuit 3

1/3 Bias (for use with large panels)
» LC75834E, LC75834W

%*2

+3v }

+5V
R
R
10kQ2R21kQ
C 2 0.047 pF C;; C;;R
From the

microcontroller

VDD
Vss

vVLCD
vViLeot
VicD2
iNH
CE

CL
DI

0osC

COMt
COM2
COM3
COM4
P1/S1
P2/S2

P8/S8

532
S33
S34

Py

|
(P8)

[

General-purpose
output ports

such as backlight
control

LCD panel (up to 136 segments)

ADOBOY

{Used for functions}

Note: *2 When a capacitor except the recommended external capacitance (Cogc = 680 pF) is connected the OSC pin, we recommend that applications

connect the OSC pin with a capacitor in the range 220 to 2200pF.
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LC75834E, 75834W, 75834JE

* LC75834JE

P General-purpose

t
(2 output ports -
| Used for functions
*2 (Pg) |such as backlight
;; control
0sC COM1
o Voo com2
v COM3 —
sS COM4 ;2)
P1/S1 g)
[}
+5V . VLCD P2/S2 g
RZ IS
P8/S8 -
VLCD1
l RZ Leb S10 §
10kezR>1k@ |L L1 Vicpz : =
C 20.047 pF ) ;; ;; 7;; 2:; §
iNH ; o
Fr_um the CE 3
microcontroller L 526
DI 528
S33 ]

AD6604

Note: *2 When a capacitor except the recommended external capacitance (Cogc = 680 pF) is connected the OSC pin, we recommend that applications
connect the OSC pin with a capacitor in the range 220 to 2200pF.

m 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:

O 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:

O 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.

m 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 June 1997. Specifications and information herein are subject to change
without notice.
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