l_Ordering number : EN4801A

CMOS LSI

LC75823E, 75823W

1/3 Duty General-Purpose LCD Drivers
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Overview Package Dimensions

The LC75823E and LC75823W are general-purpose LCD  unit: mm

display drivers that can be used for frequency display in  3159.QF P64E
microprocessor-controlled radio receives and in other
display applications. In addition to being able to directly [L.C75823E]

drive up to 156 LCD segments. :z tz) {1.6)

4 | [ et
Features ” A

i
* Supports both 1/3 duty 1/2 bias and 1/3 duty 1/3 bias z -
LCD drive of up to 156 segments under serial data
control.
Serial data input supports CCB* format communication
with the system controller. —’L— O
Serial data control of the power-saving mode based ! o
backup function and atl the segments forced off function ] ouas z_._z____lLo_l
* High generality since display data is displayed directl SANYO : QFPé4
without decoder intervention. :
+ The INH pin can force the display to the off state.
* The LCD drive bias voltage can be provided internally 3190-SQFP64
or externally.
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unit: mm

|LC75823W]
« Power supply voltage: 4.5t0 6 V 12.0
* The LC75823E/W is a low-voltage version of 100

LC75850E/W. (Pin compatible)

+ CCB is a trademark of SANYO ELECTRIC CO., LTD.

+ CCB is SANYOQ's orlginal bus format and all the bus
addresses are controlled by SANYO.
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Specifications SANYO : SQFP64
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage Vpp max | Vpp -0.3t0 465 v

Vin 1 CE, CL, DI, INH -03t0465 v
Input voltage

Vi 2 0sC —0.3t0Vpp + 0.3 vV
Output voltage Vour | ©SC —0.3toVpp+03 v

| 1 51 to 552 300 A
Cutput current ouT &

IOUT 2 COM1 10 COM3 3 mA,
Allowable power dissipation Pd max | Ta=85C 200 mw
Operaling temperature Topr ~40 to +85 °C
Storage temperature Tstg —5510 +125 °C

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
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LC75823E, 75823W

Allowable Operating Ranges at Ta = 40 to +85°C, Vgg=0V

Ratings
Parameter Symbol Conditions - Unit
] min yp max

Supply voltage Voo Voo 4.5 €.0 v
Input voliage VDD1 VDD1 213 VDD 6.0 v
Vpp2 Vop2 13 Vpp 6.0 V'

Input high level voliage Vin CE,CL,DI, NA 4.0 8.0 'R
Input low level voltage YiL CE,CL, DI, INH 0 0.7 v
Recommended oxtemnal registance Rose 0sC 47 ke
Recommended external capacitance Cosc 0sC 1000 pF

Guaranteed oscillator range fosc 0OSsC 19 as 76 kHz
Data setup time tas CL, DI: Figure 2 100 ns
Data hold time Ly CL, DI: Figure 2 100 ns
CE wait time tep CE, CL: Figure 2 100 ns
CE setup time teg CE, CL: Figure 2 100 ns
CE hoid time teh CE, CL: Figure 2 100 ns
High-lavel clock pulsa width eH CL: Figure 2 100 ns
Low-level clock pulse width taL CL: Figure 2 100 ns
Rise time 1 CE, CL, DI: Figure 2 100 ns
Fall time Y CE, CL, DI: Figure 2 100 ns
TNH switching time 2 INH, CE:Figure 3 10 us

Electrical Characteristics for the Allowable Operating Ranges
Ratings
Parametar Symbol Conditions - Unit
min typ max

Input high level current Iy CE,CL,DI,INH: V| =6V 5 pA
Input low level current i CE, CL, DI, iNF; V| =0V -5 MA

Osdllator frequency fose OSC; Agsc = 47 kA Cogo = 1000 pF 38 hHz
Hysteresis width Vy CE,CL, DI, INH; Vo= 5V 0.3 v
Output high level voltage Vou! | 5110852 1g=-20pA Vpp-1.0 v
Output low level voltage VoLt | S1105521g=20pA ' 10 v
Qutput high level voltage Vou 2 COM1 10 COM3; Ig =—100 pA Vpp=1.0 v
Qutput low level voltage VoL 2 COM1 to COM3; I = 100 pA 1.0 v
Vi 1 :(;2:':156003«/!1 to COM; 12 Vpp £ 1.0 v
Vi 2 :(;3=b:?8003\w lo COMS; 23Vpp21.0 v
Intermediate level voltage* Vuap 3 ::gb:%ocﬁy 110 COMS; 1U3Vppz1.0 v
Vuip 4 :éibgf,' E; to S52; 2/3Vppx1.0 v
Vi 5 .‘;"fﬁ% E; o $52; 13 Vpp 1.0 v

Inn1 Power saving mode 5 pA

lop2 f= 38 kHz, 1/2 bias, Vpp =5V 400 800 pA

Supply current op 3 f= 38 kHz, 173 bias, Vpp =5V 300 600 A
lpp2 | f=38kHz, 1/2bias, Vpp =6V 650 1300 pA

lbp3 | F=38kHz, 173 bias, Vop =6V 580 1200 pA

Note: * Except the bias voltage generation divider resistors that are built into Vpp1 and Vpp2. {See figure 1.)

No. 4801-2/12



LC75823E, 75823W
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Figure 1
1. When CL is stopped at the low level //
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Figure 2
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LC75823E, 75823wW

Pin Assignment

Block Diagram

1547
1546

1545
1544

1543

1s42

1541
1540
1539
M s38
1537
1536
1s35
1534
1533

oA s48

/ 33
— 32[1saz
530 L— 1831
i —Js30
— Jseg

coM1 [ .
coma L —1s27
i— LC75823E, =ha
T 75823W
INH [ e
M— 1523
a— ——saa
S at— —Isait
E— —sa0
i 1s19
e O —1s18
DIT164 171817
16

ITOUTTUONOUIO0 -

AQL256

COM1 COM2 COM3 G52 G54 cmmmmmm e mm e cm e e o -
o QO O e] S
Yppt O
e COMMON
= DRIVER LATCH & DRIVER
vpp2 O
z
— ry
INH O o
SHIFT REGISTER
é J
cLock ADORESS
osc o GENERATOR % DETEDTAR

a

I

o 0

CL CE Vpo Vss

A04023

No. 4801-4/12



LC75823E, 75823W

Pin Functions

- . ’ : Handling
Pin Pin No. Function Active VO | when unused
Segment outputs for displaying the display data transterred
S1 1o §52 1 to 52 by serial data input. — o] Open
gg:; :3 Common driver outpuls. o Open
COM3 55 The frame frequency fn is given by: fg = {foge/384) Hz.
QOsclllator connection
0sC 61 An oscillator circultis formed by connecting an external - o Vop
resistor and capacitor to this pin.
CE 62 Serial data ransfer inputs. Th . CE: chip enable H
rial data transfer inputa. These pins are - —
cL 63 connected to the control microprocessor. CL: synchronization clock = ! GND
(o] 64 Dl:  transfer data —_
Display off control input
. -@.—. low (Vgg).......Display torced off (S1 to $52, COM1 1o COM3 = low)
INH 57 «INH = high {Vpp) .....Display on L | GND
Note that serial data transters can be pertormed when
the display is forced off.
Vet 58 Used for the 2/3 bias voltage when bias voltages are provided externally, | o
bo Connect ta Vpp2 when 1/2 bias is used, - pen
Used for the 1/3 bias voltage when bias voltages are provided externally.

Voo2 59 Connect to Vg1 when 1/2 bias is used. - ' Open
Voo 56 Power supply. Provide a voltage of between 4.5 and 6.0 V. — — —
Vsg 60 Ground. Connect this pin to the system ground. — — —

Serlal Data Transfer Format
1. When CL is stopped at the low level
CE |

DI

bR | sc ] Bu] X

t JoJeJoTodoefl 1710 o1 Joejoal IR G2 R CPED)
B0 B: Bz B3 a0 A1 Az a2 | 7T
CCB address Display data
B bits 156 bits

2. When CL is stopped at the high level

CE

Control data
4 bils
* don't care
AQ4QRd

oR I scfeu] x

D1 s YoJoJoJoJod ] o os foefoaf [o184[n158]p156
8o B1 g2 3 AD Al A2 A3
CCB address Display data
8 bits 158 bits T

« CCB address.............41H
= D1 to D156...uieinrnnnnas Display data

Dn(n=1to 156) = l......... Display on

Dn (n=1to 156) = 0..........Display off
*DR..corrrrcrrcrree, ..1/2-bias drive or 1/3-bias drive switching control data
I N Segments on/off control data
* BU...... <oeeenn.NOrmal mode/power-saving mode control data

Control data

4 bits

*: don't care

AQ4D2B

No. 4801-5/12



LC75823E, 75823W

Serlal Data Transfer Examples
¢ When 63 segments are used
63 bits of display data (D94 to D156} must be sent.
B bits 67 bits

-_-| 1 | ] I ] I o l 0 | o | i | Q P———— DQ4|DBEIDEE]

By) RB1 Bz B3 AD Al A2 AJ

|D154015%DLB4 DR| SCI BUl b 4 |

o don'l carg
AG4028

Control Data Functions

1. 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
[¢] 1/2-bias drive
1 1/3-bias drive

2. SC: Segments on/off control data
This control data bit controls the on/off state of the segments.

SC Display state
1] On
Ofi

However, note that when the segments are turned off by setting SC to 1, the segments are turned off by ouiputting

segment off waveforms from the segment output pins.

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

BU Maode
0 Normal mode
1 Power-saving mode. In this mode the OSC pin oscillator |s stopped and the common and segment pins output Vgg levels,

No. 4801-6/12



LC75823E, 75823W

Display Data to Segment Output Pin Correspondence

i‘;gm’:; coms CoM2 COM1 fﬁﬁﬂ"&".ﬁ coma coM2 COMI
1 D1 D2 D3 s27 D79 D80 D81
s2 Da DS D6 S28 D82 Da3 Daa
53 D7 Da Do 529 Dss Des De7
sS4 D10 IR D12 530 Des Dss D80
S5 D13 D14 D15 31 Der Doz D3
56 D16 D17 D18 S32 Do4 (0,213 D96
s7 D18 b20 D21 533 Da7 D98 DS
58 D22 D23 D24 534 D100 D1t D102
) D25 D26 D27 535 D103 D104 D105
S10 D28 D29 D30 S3s D106 D107 D108
S11 D34 D32 Da3 537 D109 D110 D111
512 D34 D3as D36 538 D112 D113 D114
813 D37 Das D39 539 D115 D116 D117
514 D40 D41 Da2 S40 D118 D119 D120
S15 Da3 D44 D45 Sa1 D121 D122 0123
516 D46 Da7 D48 542 D124 D125 D126
317 D49 D50 D51 543 0127 D128 D129
518 D52 D53 Ds4 S4a D130 D131 D132
519 Ds5 D56 D57 545 D133 D134 D135
520 D58 D59 D60 S48 D136 D137 D138
S521 D61 D62 D63 547 D139 D140 D141
522 D64 D65 : D66 S48 D142 D143 D144
523 D67 De&8 Deg 549 D145 D146 D147
524 D70 D7 D72 S50 D1iag D149 D150
525 D73 D74 D75 S51 D151 D152 D153
526 D76 D77 D78 ) D154 D155 D156

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

Display data .
a1 D3z Do Segment output pin (S11) state

0 0 0 The LCD segments corresponding to COM1 to COM3 are oH,
0 0 1 The LCD segments corresponding to COM1 is on.

0 1 0 The LCD segments corresponding to COMR is on.

0 1 1 The LCD segments corresponding to COM1 and COM2 are on.
1 0 4] The LCD segments corresponding to COM3 is on.

1 0 1 The LCD segments corresponding 1o COM1 and COM3 are on.
1 1 [+] The LCD sagments corresponding to COM2 and COM3 are on.
1 1 1 The LCD segments corresponding to COM1 to COM3 are on.

No. 4801-7/12



LC75823E, 75823W

1/2 Bias, 1/3 Duty Drive Technique
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AD1263

- Vpp!. Vpp2
Vss

e

LCD driver output when only LCD

segments corresponding to

LCD driver output when only LCD
COM3 are on.

segments corresponding 1o

COM2 are on.

LCD driver output when LCD
segments corresponding to
LCD driver output when all LCD

COM1 and COM2 are on.
LCD driver output when LCD

segments corresponding to

COM1 and COM3 are on.
LCD driver output when LCD

segments corresponding 1o

segments corresponding 10 COM1,
COM2 and COM3 are on.

COM2, and COM3 are turned off.
LCD driver output when only LCD

segments corresponding to

LCD driver output when ali LCD
COM1 are on.

COM1
COMz
COM3

1/2 Blas, 1/3 Duty Waveforms

segments corresponding to COM1,

COM2, and COM3 are on.




LC75823E, 75823W

1/3 Bias, 1/3 Duty Drive Technique

(2/3vVpp!

Yop
Vppi

(1/3vpp

Yop@

YDD

COM1

COM2

. COM3

segments corresponding to COM1,

COM2, and CCM3 are turned oH.
LCD driver output when only LCD

segments corresponding 1o

LCD driver output when all LCD
COM1 are on.

LCD driver output when only LCD
segments corresponding to

COM2 are on.

LCD driver output when LCD
segmenits corresponding o
COM1 and COM2 are on,

LCD driver output when only LCD
segments corresponding to

COM3 are on.

LCD driver outpui when LCD
segments corresponding to
COM1 and COM3 are on.

LCD driver output when LCD
sagments corresponding to
COM2 and COM3 are on.

segments corresponding o COM1,

LCD driver output when all LCD
COM2, and COM3 are on.

AD1264

1/3 Blas, 1/3 Duty Waveforms

No. 4801-9/12




LC75823E, 75823W

INH and Display Control

Since the LSI internal data (D1 to D156, DR, SC, and BU) is undefined when power is first applied, the display is off
(51 to §52, COM1 to COM3 = low) by setting the INH pin low at the same time as power is applied. Then, meaningless
display at the power-on can be prevented by transferring serial data from the controller while the display is off and

setting INH pin high after the transfer completes. (See Figure 3.)

Yoo
x =R
INH
jc
AQ1265
i
Voo | /
I
i
THH
VIL

t1

VIL

—-‘t 2
CE 1 Transter of display

i and control data .

Internal data Undefined

Delined

t1 .......Determined by the value of C and R

12 ........70 ps {minimum}

Figure 3

AD4D27
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LC75823E, 75823W

Sample Application Circult 1

1/3 Bias (for use with small panels)

osc
Yoo Voo COM1
x = coMz 7
INH coM3 E,
sy = o
T @
J, vss -
uy
-~ vpop1i S‘i o
QOPEN ! ;_
— Vpp2 ! 2
! ]
3 ]
! o
CE ! (3]
From the cL §52 -
microcontroller
DI
AQ1367
Sample Application Clrcuit 2
1/3 Bias (for use with normal size panels)
osc
Yoo vDp cComM1
A = come 5
INH coM3 T
— ™ E
T v 2
58 0
1 3
— vpp1 81 -
H | e
C =z 0.047 uF QJl_ c vpp2 : )
, i
A ! g
1 a.
CE 8
From the cL 552 -
microcontroller
DI
AD1268

No. 4801-11/12



LC75823E, 75823W

Sample Application Circuit 3

173 Bias (for use with large panels)

EE:

osc
Voo — VoD COM14
A= comz2 N
INH coM3 £
'f = g
L vss g
CE i
10szRk1kQ VDD1 S1 wn
C=0.047 pF RE i o
clel 1 Voo® : 3
Rz . =
:; ; ”r | g
: g
CE ; a
From the cL ss52 9Q
microcontroller
DI
AD1269

W 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.

W Anyone purchasing any products described or contained herein for an above-mentioned use shalll:

{ Accept full responsibility and indemnify and defend SANYO ELECTRIC CQ., 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 negtigence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD,, its affliates, subsidiaries and distributors or any of their officers and amployees
jointly or severally.

W Infermation (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 infermation as of May, 1996. Specifications and information herein are subject to change
without notice.
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