|9rdering number ; EN5252

CMOS LS

LC75824E, 75824W

1/4-Duty General-Purpose LCD Display Driver

Overview

The LC75824E and LC75824W are general-purpose LCD
display drivers that can be used for frequency display in
microprocessor-controlled radio receivers and in other
display applications. In addition to being able to directly
drive up to 204 LCD segments, the LC75824E and
LC75824W can also control up to 12 general-purpose
output porls,

Features

*» Support for 1/4-duty 1/2-bias or 1/4-duty 1/3-bias drive
of up to 204 segments under serial data control

» 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

» Serial data control of switching between the segment
output port and general-purpose output port functions

* Serial data control of the normal mode current drain

* High generality since display data is displayed directly
without decoder intervention.

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

» RC oscillator circuit

- CCB s a trademark of SANYO ELECTRIC CO., LTD.

+ CCB Is SANYC's orlginal bus format and all the bus
addresses sre controlled by SANYO.

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOK YO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno. Taito-ku, TOKYQ, 110 JAPAN
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Pin Assignment
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Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max | Vpp 0310 +7.0 v
Input voltage Vint CE, CL, DI, INH 0310 +7.0 v
u al
9 V|N2 05C, VDD1 ' VDD2 -03to VDD +03
Qutput voltage Vout 0OSC, 51 to 551, COM1 1o COM4, P1to P12 0310 Vpp + 0.3 v
lOUT1 51 to §51 00 |.IA
Qutput current lgyr2 | COM1 to COM4 3 A
m
|0UT3 P1to P12 [}
Allowable power dissipation Pdmax | Ta=85°C 200 mw
Operaling temperature Topr ~40 to +85 °C
Storage temperature Tstg -5510 +125 °C
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Allowable Operating Ranges at Ta = 40 to 85°C, Vgg =0V

Parametar Symbol Conditions min typ max Unit
Supply voltage Voo Voo 3.0 6.0 v
Vop! Vpp? 23V V)
Input voltage oD DO 0o 00 v
Vpp2 [ Vpp? 173 Vop Voo
Input high-level voltage Vin CE, CL, DI, TNH 08 Vpp 8.0 v
Input low-level voltage Vi, CE,CL, DI, INH 0 0.2 Vpp v
Recommended external
resistance Rosc 0sC 270 k1
Recommended external
capadilance COSC 0sC 100 pF
Guaranteed oscillation range losc 0SsC 25 50 100 kHz
Data setup time tds CL, Dk Figure 2 160 ns
Data hold time tan CL, DI: Figure 2 160 na
CE walit time o CE, CL: Figure 2 160 ns
CE setup time g CE, CL; Figure 2 160 ns
CE hold time Leh CE, CL: Figure 2 160 ns
High-level clock pulse width aH CL: Figure 2 160 ns
Low-level clock pulse width oL CL.: Figure 2 180 ns
Rise time ty CE, CL, DI: Figure 2 160 ns
Fall ime ] CE, CL, Di: Figure 2 . 160 ns,
TNH switching time I INH, CE: Figure 3 10 us
Electrical Characteristics for the Allowable Operating Ranges
Parametar Symbol Conditions min typ max Unit
Hysteresis Vi CE, CL, DI, INH 0.1 Vpp v
Input high-fevel current 4 CE,CL, DI, INH. V|=6.0V 50 pA
Input low-leval current W CE,CL, DI, INH: V| =0V -5.0 pA
Vou1 S110 851 g =-20 pA Vpp-1.0
Output high-level voltage Vou2 | COM1 to COM4; g =-100 pA Vpp-1.0 v
Vo3 P1to P12 lg=—1 mA VDD—1.0
Vo' | S110851:1g=20pA 1.0
Cutput low-level vottage VoL2 COM1 to COM4: g = 100 pA 1.0 v
Vo 3 P1to P12 lg=1mA 1.0
VMlD" COM1 to COM4; 1/2 bias, |0 = %100 pA 12 VDD -10 12 VDD +10
Vuip2 S1 to §51: 1/3 bias, lg = £20 pA 23V¥pp=-10 2ANpp +1.0
Qutput middle-level voltage* Vumip3 | 811to 851; 1/3 bias, 1n = £20 pA 1/3Vpp-10 13 Vpp+10| V
Vuipt COM1 to COM4: 1/3 bias, Ig = £100 pA 23Vpp=1.0 23Vpp + 1.0
VM,DS COM1 to COM4: 1/3 bias, |0 =+100 pA 113 VDD_ 1.0 13 VDD +10
Oscillator frequency fose OS5C: Rogg = 270 k2, Cogg = 100 pF 40 50 60| kHz
Isp?t Power-saving mode 5
Vpp = 3.0 V, outputs open, 1/2 bias, fogg = 50 kHz,
Ibo2 | control data CU =0 70 140
Vpp = 6.0V, outputs open, 1/2 bias, foge = 50 kHz,
Ipp3 control data CU = 0 200 400
Vpp = 3.0 V, outputs open, 1/3 bias, fggg = 50 kHz,
lo# control data CU = 0 8o 160
Vpp = 6.0 V, outputs open, 1/3 bias, fogg = 50 kHz,
Current drain 'o05 | controf data CU = 0 250 5000 A
Vpp = 3.0 V, outputs open, ¥/2 blas, fogg = 50 kHz,
Ipo8 control data CU = 1 30 60
Vpp = 6.0 V, outputs open, 1/2 bias, fggg = 50 kHz,
'on? control data CU = 1 130 260
I8 Vpp = 3.0 V, outputs open, 173 bias, fggg = 50 kHz, 40 80
oD contrel data CU = 1
Vpp = 6.0 V, outputs open, 143 bias, Iggg = 50 kHz,
lop? contro) data CU = 1 150 300

Note: * Exeluding the bias voltage generation divider resistors built into the Vpp1 and Vpp2. (See Figure 1)
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1. When CL is stopped at the low level
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2. When CL is stopped at the high level
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Block Dlagram
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Pin Functions
Pin Pin No., Function Active o] Handling when
unused
Segment outputs for displaying the disptay data transferred by serial data
g:f:olgé? 2Pz, 1132’1521' input. Pins $1/P1 to 512/P12 can be used as general-purpose outpul ports — (o] Open
when so specified by the contre! data,
Common driver cutputs.,
COM1 to COM4 521855 | Tha trame trequency fg is given by: fg = (fage/512) Hz. - o Open
Oscillator connection. An oscillator circuit is formed by connecting an external
0sc 60 resistor and capacitor to this pin. - o GND
CE 62 H |
Serial data transfer inputs. CE; Chip enable
CL 63 These pins are connected to the | CL: Synchronization clock f | GND
CONrol Microprocessor, Dl: Transfer data
Dl 64 — |
Display off control input
« INH = low (Vgg) .......Display forced off
Ping $1/P1 to S12/P12 = low (These pins are forced to
the segment output port
iNH 61 function and held low.} L ! GND
51310 551 = low
COM1 to COM4 = low
+ TNH = high (Vpp)......Display on
Note that serial data transfers can be performed when the display is forced off.
Used to apply the LCD drive 2/3 bias woltage. Short this pin to Vpp2 ifa
Voo! 57 1/2-biag drive scheme s used. - ! Open
Used to apply the LCD drive 1/3 bias voltage. Shert this pin to Vppt ifa
v —
b2 58 1/2-bias drive schema is used. ! Open
Voo 56 Power supply. Provide a voitage of between 3.0 and 6.0 V. — - —_
Vsg 59 Ground. Connect this pin to the system ground. — — —
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Serial Data Input

1.

When CL is siopped at the low level
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CCB address ———
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Note: DD is the direction data.

Display data Fixed data DD~
48 bits 14 bits 2 Bits
ACa7ER
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2. When CL is stopped at the high level
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CCB address ——— Display data Fixed data
8 hits 48 bits 14 bits

MNote: DD is the direction data.

» CCB address.....ccvernn 41H

* D1 toD20M4.................Display data

LI 6L § SO Normal mode current drain control data

cPOOPI ... Segment output port/general-purpose output port switching control data
« DR w..1/2-bias drive or 1/3-bias drive switching control data

...Segments on/off control data
....Normal mode/power-saving mode control data

2 Bits -

ADaTBO
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Serlal Data Transfer Examples

1, When 157 or more segments are used
All 256 bits of the serial data must be sent.

8 bits 64 bits
NS

----[/1 | -] | [ ] ! Q l 1"} | 0 | i | 0 HDIIDZIDB' --—|IJ47|D4UID4405°]DE!.IDBEI 0 | ) [CU]PDIPI'PE[PB] DHlEClBUI 0 I O\I‘—‘
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T Lo o Lo b e e [ o Lo [o [ o [ o o [+ o}

B0 Bi B2 B3 A0 AL AZ A2

e bbbt e o (e oo [e [ [o [ [s [s s [ o [° 1]

B0 Bi B2 B3 AD Al A2 A2

AD 4780

2. When fewer than 157 segments are used
Either 64 bits, 128 bits, or 192 bits of serial data must be sent, depending on the number of segments actually used.

However, the serial data shown in the figure below (the display data D1 to D52 and the control data) must always be
sent.

8 bits 64 bits

—-—I/l I [} | [} | 0 | 0 l -] | 1 | o\}—l/mlnzlnsl - 104754!'0‘4069]0511054 o I ] |CU|POIFI [PEIPa—l DH!BCIBU' [} I o\l

B0 BiY B2 B3 AD Al AZ A3

A0£781
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Control Data Functions

1. CU: Normal mode current drain control data
This control data bit controls the current drain in normal mode.

cu Current drain mode in normal mode
[+] Normal current drain mode (Ipp2, Ipp3. Ipp4. and Ipp5)
1 Low current drain mode (Igg6, Ipp7, Ipp8, and Ipp9)

However, note that the commeon and segment output waveforms are easily caused distortion when the low current
drain mode is selected by setting CU to 1, because in this mode the capacity to supply current to the LCD panel from
the common and segment pins is mode less than that in the normal current drain mode (CU = 0).

2. PO to P3: Segment output port/general-purpose output port switching control data
These control data bits switch the segment output port/general-purpose output port functions of the S1/P1 to S12/P12
output pins.

Control data Qutput pin states
PO P1 p2 Pa S1/P1 | S2/P2 | S3P3 | S4/P4 | S&/P5 | S6/P6 | S7P7 | S&/P8 | S9/P9 [S10/P10{S11/P11|S12/P12
0 0 0 0 51 s2 53 S4 85 36 87 s8 89 S10 St §12
0 0 0 1 P1 Ss2 s3 54 85 36 87 S8 S9 S10 s 8§12
[¢] 0 1 0 P1 P2 53 54 85 S6 57 S8 59 510 511 $12
4] ) 1 1 P1 P2 P3 54 S5 S6 57 S8 S9 S10 S11 S$12
¢} 1 0 0 P1 P2 P3 P4 S5 S6 S7 S8 S9 S10 S11 §12
[+} 1 0 1 P P2 P3 P4 Ps5 S8 s7 g8 89 510 SN S12
o' 1 1 0 P1 P2 P3 P4 Ps P& S7 58 S9 S10 S1 S12
o] 1 1 1 P1 P2 Pa P4 P5 P6 P7 58 59 S10 SN S$12
1 o 0 0 P1 P2 P3 P4 Ps P& P7 P8 S9 S10 SN §12
1 o} 0 1 P1 P2 P3 P4 P5 P& P7 P8 P9 510 S11 $12
1 0 1 0 P1 P2 P3 P4 P5 Pe P7 P8 P9 P10 S 812
1 0 1 1 P1 P2 P3 Pa P5 P6 P7 Pa P9 P16 P11 512
1 1 0 0 P1 P2 P3 P4 PS5 P6 P7 P8 PO P10 P11 P12

Note: Sn (n =1 to 12): Segment output port function
Pn (n = 1 to 12): General-purpose output port function

When the general-purpose output port function is selected the output pins and the display data have the
correspondence listed in the tables below,

Cutput pin Corresponding display data Qutput pin Corresponding display data
S1/P1 [} S7/P7 D25
S2/P2 05 S8/P8 D29
SP3 Do S9P9 D33
S4/P4 D13 S1/P10 037
S5/P5 D17 S11/P11 o441
S56/P6 D21 S12P12 D45

For example, when the general-purpose output port function is selected for the $4/P4 output pin, that output pin will
output a high level when display data D13 is 1, and will cutput a low level when D13is 0.
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3. 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
[+] 1/3-bias drive
1 1/2-bias drive

4, SC: Segments on/off control data

This control data bit contro]s the on/off state of the segments.

SC Display state
[+] On
1 OH

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.

5. 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

1

Power-saving mode. In this mode the OSC pin oscillator is stopped and the common and segment pins output low levels. However,
the S$1/P1 10 S12/P12 output pins can: still be used as general-purpose output ports under the control of the control data bits PO to P3.
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Display Data to Output Pin Correspondence

Cutput pin COM1 COM2 COM3 COM4 Qutput pin COM1 COM2 COM3 cOoMa
S1/P1 D1 D2 03 D4 828 D1t D102 D103 D104
§2/P2 05 Dé o7 [»:] 527 D105 D106 D107 D108
S3/P3 D9 D10 D11 D12 S28 D109 D119 D111 D112
S4/P4 D13 Di4 Di5 D16 29 D113 D114 D115 D116
55/P5 D17 D18 D1s D20 830 D117 D118 D119 D120
S6/P6 D21 D22 D23 D24 S31 D121 Dt22 D123 D124
S7/P7 D25 D26 D27 D28 8§32 D125 D126 D127 D128
s8/Pe D23 D30 D31 D3z 533 D129 D130 D131 D132
59/P9 D33 D34 D35 D3s 534 D133 D134 D135 D136

S10/P10 D37 D38 D3g D40 S35 D137 D138 D139 D140
S11/PN D4t Da2 D43 Dd4 836 D1#1 D142 D143 D144
S12/P12 D45 D46 D47 D48 837 D145 D146 D147 D148
813 D4g D50 D51 D52 838 D148 D150 D151 D152
S14 D53 D54 D55 D56 839 D153 D154 D155 D156
815 D57 D58 D59 Ds0 S40 D157 D158 D159 D160
S16 D61 D&2 Ds3 De4 541 D161 D162 D163 D164
S17 Ds5 De6 D67 Deg 8542 D165 D166 D67 Dte8
S18 D69 D70 D71 D72 843 D169 D170 D17 D172
819 D73 D74 D78 D76 S44 D173 D174 D175 D176
520 D77 D78 D79 Dao 845 D177 D178 D179 0180
s21 Dat D82 Da3 Da4 546 D181 D182 D183 D184
822 Das D8s Da7 Dag S47 D185 Digs D187 D188
523 Dag D90 D91 Dg2 S48 D1eg D190 D1 D192
S24 Da3 D94 Das Dog 549 D193 D194 D195 D196
825 D97 D98 D99 D100 S50 D197 D198 D199 D200
851 D201 D202 D203 D204

Note: These 1ables assume thal the segment output port function is selected lor the S1/P1-to $12/P12 output pins.

The table presents the states of the 821 oulput pin as an example.

Display data Output pin (S21) state
Da1 Ds2 Da3 D84
0 [+] 0 0 The LCD segmen's corresponding to COM1 1o COM4 are off,
0 0 0 1 The LCD segment corrasponding to COM4 is on (lir).
0 0 1 0 The LCD segment corresponding to GOM3 s on.
0 o] 1 1 The LCD segments corresponding to COM3 and COM4 ara on.
0 1 0 0 The LCD segmeni corresponding to COM2 is on.
0 1 0 1 The LCD segments correspending to COM2 and COM4 are on.
0 1 1 0 The LCD segments corresponding toe COM2 and COM3 are on.
0 1 1 1 The LCD sagments corresponding to COM2, COM3, and COM4 are on.
1 0 0 o] The LCD segment corresponding to COM1 is on.
1 [+] [ 1 The LCD segments corresponding te COM1 and COM4 are on,
1 [+] 1 0 The LCD segmenis corresponding to COM1 and COM3 are on,
1 o] 1 1 The LCD segments corrasponding to COM1, COM3, and COM4 are on.
1 1 4] 0 The LCD segments correspending to COM1 and COM2 are on.
1 1 0 1 The LCD segments corresponding to COM1, COM2, and COM4 are on.
1 1 1 o] The LCD segments corresponding to COM1, COM2, and COM3 are on.
1 1 1 1 The LCD segments corresponding to COM1 to COM4 are on.
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1/4-Duty 1/2-Blas Drive Scheme
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1/4-Duty 1/3-Blas Drive Scheme
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Display Control and the INH PIn

Since the LSI internal data (the display data D1 to D204 and the control data) is undefined when power is first applied,
applications should prevent meaningless displays with the following procedure. First, set the TNH pin low at the same
time as power is applied to wrn off the display, This will set the S1/P1 to S12/P12, §13 to $51, and COM1 to COM4
pins low. While the INH pin is heid low, the control microprocessor should send the serial data, Finally, the application

can set the INH pin to high. (See Figure 3.)
Ypo
£ =

ACATBA

ARL
wr
D

A
t1 wult Gl
e ] t1...Determined by value of C and P,
Internal data Undefined Defined 1. 10 ps m|n|mum
AQ4758
Figure 3

Notes on Microprocessor Transfer of Display Data

Since the LC75824E and LC75824W accept the display data divided into four separate transfer operations, we
recommend that applications make a point of completing alf four data transfers within a period of no more than 30 ms to

guarantee the quality of the displayed image.
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LC75824E, 75824W

Application Circult Example 1

1/2 bias (normal panels}

(P1)
P2)

(P12

e

General-purpose
. oulput ports

Usad for axample,
for backlight control.

LCD panel {up to 204 segments)

(P1)
(P2)

i

1
(Pizy
i o

AQ4788

General-purpose
output poris

Used for exampla,
for backlight conirol.

COM1
+5Y —5 —1 Voo coM2
ESE CoM3
* ose COM4
TNH Pi1/51
- o= g passe
L
3: T ¥sg i
]
Voot Piass12
Vpp2 543
C20.047 pF CI :
'
- CE 548
From the control . cL S49
microprocessor o
DI §50
551
Application Clrcuit Example 2
1/3 bias (normal panels)
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£ T e cor?
: N Pi/51
" Pass2
;£ T vss i
vpD1 Pia/842
vop2 s13
C 2 0.047 uF ci cf_ :
L]
H
From th trol c& S48
rem lne conlro
microprocessor cL 548
DI S50
§51

h J

LCD panel {up la 204 segmenis)
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LC75824E, 75824W

Application Circult Example 3

1/3 bias (large panels)
P1) General-purpose
outpul porls
v, PP
i Usad for exarnple,
tpizy | for backlight control.
e
COM1
oY [ L Voo coMa -
T3 cCoM3 =
* ose €oM4 -
_— €
o
INH Pi1/851 g‘
1W0kQzRz1kQ —_{_ - Pass2 : - 2
C 20047 4F 1 Vss : : :
b i 1. g
i v o
: t
Gk Voo1 piassie g
I Yop2 §13 - - El
! @
= ' ! §
c;l: C'I R . | g
rr : _e 3
]
CE S48
From tha control cL o5 g
microprocessor o1 ces
551 -
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W No products described or contained herein are intended for use in surgical implants, lite-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.

B Anycne 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. ‘

H Information (including circuit diagrams and circuit parameters) herein is for example only; it Is not guaranteed for
volume proeduction. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any iniringements 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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