LOrdering number : EN4801A

CMOS LS

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.QFP&4E
microprocessor-controlled radio receives and in other
display applications. In addition to being able to directly [LC75823E]
drive up to 156 LCD segments. 2
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Features

* Supports both 1/3 duty 1/2 bias and 1/3 duty 1/3 bias
LCD drive of up to 156 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 ! o
backup function and all the segments forced off function

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

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

* The LCD drive bias voltage can be provided internally 3190-SQFPé4
or externally.
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unit: mm

[LCT5823W]
* Power supply voltage: 4.5t06 V 12.0
» The LC75823E/W is a low-voltage version of 0.0

LC75850E/W. (Pin compatible)

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

+ CCB is SANYQ'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 Vppmax | Vpp -0.31t10+65 v

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

Vin2 0sC —0.310 Vpp + 0.3 v
Output voltage Vour | OSC —0.3toVpp+03 v

| i S$1 1o 552 300 A
Output current ouT L
Allowable power dissipation Pd max | Ta=85C 200 mw
QOperaling temperature Topr ~40 10 +85 *'C
Storage temperature Tstg -5510 +125 *C

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
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LC75823E, 75823W

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

Ralings
Parameter Symbol Conditions - Unit
] min typ max
Supply voltage Voo Voo 45 6.0 v
Input voltage VDD1 Vno1 2R3 Vpp 6.0 v
Vpp2 Vop2 13 Vpp 6.0 v
Input high level voliage Viu CE,CL, DI, IRA 40 8.0 v
Input low lavel voltage ViL CE,CL, DI, iNH 0 0.7 v
Recommended extemnal resistance Rose QsC 47 [[7¢3
Recommended external capacitance Cosc 0sC 1000 pF
Guaranteed oscillator range fosc 0sC 19 ag 76 kHz
Data setup time tds CL, DI Figure 2 100 ng
Data hold time 4h CL, DI: Figure 2 100 ng
CE wait time I CE, CL: Figure 2 100 ns
CE setup time teg CE, CL: Figure 2 100 ns
CE hold time Leh CE, CL: Figure 2 100 ns
High-level clock pulse width taH CL: Figure 2 100 ns
Low-level clock pulse width ok CL: Figure 2 100 ns
Rise time 1 CE, CL, DI: Figwe 2 100 ns
Fall time ] CE, CL, DI: Figure 2 100 ns
TNH switching time 2 INH, CE:Figure 3 10 s
Electrical Characteristics for the Allowable Operating Ranges
Ratings
Parameter Symbol Conditions - Unit
min typ max
Input high levet current Iy CE,CL,DI,INH; V=6V 5 pA
Input low level current I CE,CL, DI, iNH; v,=0V =5 pA
Oscillator trequency fose 0O8C: Rgge = 47 kAl Cogg = 1000 pF 33 WHz
Hysteresis widih Vy CE,CL, D), INF; Vpp = 5V 0.3 v
Qutput high level voltage Vou ! S1108552; I =-20 pA Vpp~-1.0 v
Output low level voltage VoLt 5110 552; g =20 pA 1.0 v
QOutput high level voltage Vou 2 COM1 10 COM3; Ig = —100 pA Vpp-—-1.0 v
Qutput low level voltage VoL 2 COM1 to COM3; g = 100 pA 1.0 v
Vi ! :f::sdoc&m to COMS3; 12 Vpp £ 1.0 v
Vo 2 I‘:gb';"gncﬁw to COMS; 23Vpp£1.0 v
Intermediate level voltage* Vup 3 :‘;ssbzzocﬁM ! to COMS; 173 Vpp 1.0 v
Vuip 4 :;3::22 E; to §52; 23Vpp 1.0 V)
Vmin 5 :éib;; EA to 852 13 Vpp11.0 v
ipp 1 Power saving mode 5 WA
Ibp2 f=38kHz, 172 bias, Vpp =5V 400 800 MA
Supply current bp 3 f=38 kHz, 13 bias, Vpp=5V 300 600 pA
Ipp2 | f=38kHz, 172 bias, Vpp =6V 650 1300 pA
Ipp3 | f=38kHz, 1/3bias, Vpp=6Y 580 1200 pA

Note: * Except the bias voltage generation divider resistors that are builtinto Vpp1 and Vpp2. (See figure 1.)
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LC75823E, 75823W
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LC75823E, 75823W

Pin Assignment

Block Diagram
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LC75823E, 756823W

Pin Functlons

- . ! ) Handling
Pin Pin No. Function Active ro when unused
Segment outputs for displaying the display data transterred
S1 1o §62 1to 52 by serial data inpult. — o] Open
ggm; gi' Common driver outputs. 0 Open
COM3 55 The frame frequency fq is given by: fg = {fngc/384) Hz.
COscillator connaction
0sC 61 An oscillator dircultis formed by connecting an external - o Vop
resistor and capacitor to this pin.
CE &2 Serial data ransfer inputs. Th . CE: chip enable H
rial data transfer inputs. These pins are - —
CL 63 connected to the control microprocessor. CL:_synchronization clock T : GND
DI 64 Dk transfer data -
Display off central input
_ -Elj= low (Vgg) .......Display forced off (51 to 552, COM1 to COM3 = low)
INH 57 «INH = high (Vpp) .....Display on L | GND
Note that serial data transfers can be performed when
the display is forced off.
Vot 58 Used for the 2/3 bias voltage when bias voltages are provided externally. | o
BD Connect to Vpp2 when 1/2 bias is used. - pen
Used for the 1/3 bias voltage when bias voltages are provided externally.

Voo2 58 Connect to Vpp1 when 1/2 bias is used. - ' Open
Voo 56 Power supply. Provide a voltage of between 4.5 and 6.0 V. - — —
Vss 60 Ground, Connact this pin to the system ground. — — —

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

DI

oR | sc [euv] x

tJeJeJToJofJol 1] a o1 oz Jopa] _ Joisaloies)oies
B0 81 Bz B3 A0 A1 A2 a3 | 77770
CCB address Display data
8 bits 156 bits

2. When CL is stopped at the high level

CE

Control dala

4 bils

* don't care

AQ4C2d

L

DI

oR Jsc]ev] x

« CCB address
+ D1 to D156....

1 JojojefoJof1¥ o os feefos] Jo1s4fn1ss5jo156
B0 81 B2 B3 A0 A1 A2 A3
CCB address Display data
8 bits 156 bits -

Display data
Dn(n=1to156) = 1.......... Display on
Dn (n=1to 156) = 0.........Display off

LR D) S SO 1/2-bias drive or 1/3-bias drive switching control data

Segments on/off control data

.....Normal mode/power-saving mode conirol data

Control data -

4 bits

*: don't care

AQ4D2e
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LC75823E, 75823W

Serlal Data Transfer Examples
» When 63 scgments are used
63 bits of display data (D%4 to D156) must be sent.
B bits 67 bits

LT L [ e oo

B0 B1 B2 B3 AD A1 A2 A3

|D1.54|C|15E|IJI.BB| OR | |c | By l x

. don'l care
A04028

Control Data Functions

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

DR Drive type
0 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
0 On
1 Oft

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.

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

BuU Mode
0 Normal mode
1 Power-saving mede. 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

Segment com CoM2 COM1 Segment cOM3 coM2 COM1

output pin output pin
Y D1 D2 D3 s27 D79 D80 De!1
52 Da D5 D6 s28 D8z D83 D64
83 D7 D8 Do 529 Das D8s D87
sS4 D10 D11 D12 530 D88 D8s Dso
S5 D13 D14 D15 31 Dot Doz D93
56 D16 D17 D18 S32 Doa Dos Dos
57 D19 D20 D21 833 Doz7 Doa Dog
58 D22 D23 D24 534 0100 D1t D102
59 D2s D26 D27 535 D103 D104 D105
S10 D28 D28 D30 36 D106 D107 D108
S11 D34 D32 Da3 837 D109 D110 D111
s12 D34 D35 D36 S38 D112 D113 D114
813 D37 Dasg D39 539 D115 D116 D117
514 D40 Da1 Daz2 S40 D118 D119 D120
S156 Da3 D44 D45 S41 D121 D122 D123
S16 D46 D47 D48 542 D124 D125 D126
317 D49 D50 D51 543 D127 D128 D128
518 D52 D53 D54 S44 D130 D131 D132
519 Ds& Ds6 D57 S45 D133 D134 D1as
S20 Dsa D59 D60 3T D136 D137 D138
521 D6 Ds2 D63 547 D139 D140 D141
522 D64 Des D66 S48 D142 D143 D144
523 D67 D&8 Deg 549 D145 D146 D147
524 D70 D7 D72 550 D148 D149 D150
525 D73 D74 D75 S51 D151 D152 D153
526 D76 D77 D78 552 D154 D155 D156

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

Display data .
a7 D32 D35 Segment output pin (S11) state

0 '] 0 The LCD segments corresponding to COM1 to COM3 are of.
0 0 1 The LCD segments corresponding to COM1 is on.

0 1 0 The LCD segments corresponding to COM2 is on.

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

1 0 1 The LCD segments corresponding 1o COM1 and COM3 are on.
1 1 o The LCD segments corresponding to COM2 and COM3 are on,
1 1 1 The LCD segments corresponding 1o COM1 to COM3 are on.

No. 4801-7/12



LC75823E, 75823W

1/2 Blas, 1/3 Duty Drive Technique
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1/2 Bias, 1/3 Duty Waveforms




LC75823E, 75823W

{(2/3Vpp}
(1/73v¥pp!

Yop
Vopi
Yope

vpp2

segments corresponding 10 COM1,

LCD driver output when all LCD
COM2, and COM3 are turned ol

1/3 Blas, 1/3 Duty Drive Technique
COM1
comz2
COM3

LCD driver output when only LCD
segments corresponding 10

COM1 are on.

LCD driver output when only LCD
segments corresponding 1o

COM2 are on.

LCD driver output when LCD
segments correspanding to
COM1 and COM2 are on,

LCD driver output when only LCD
segments corresponding o

COM3 are on.

LCD driver output when LCD
segments corresponding fo
COM1 and COM3 are on,

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

segments corresponding to COM1,

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

AQ1254

1/3 Blas, 1/3 Duly Waveforms
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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
(S1 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
I c
AC1265
|
vob ‘ /
|
J
|
INH ! VIL
]
t1
—T. Bj—
CE /[ Transter of display VIL
— and control data
Internal data Undefined Delined

t1 ........Determined by the value of C and R
12 ....... 10 ps {minimum} AO4D27

Figure 3
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LC75823E, 75823W

Sample Application Circuit 1

1/3 Bias (for use with small panels)

EE:

Yoo Voo

i
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0scC

COM1
coMe
COM3

S1

w
12 | T
n

LCD pane! (up to 156 segments)

vpp1
OPEN
— Vpp2
CE
From the
microcontroller et
0l
Sample Application Circuit 2
1/3 Bias (for use with normal size panels)
vDD VDD
= =
INH
- -
I vss
— Vpp1
C%0.047 uF c_j_ | Ypp2
o
CE
From the
microcontroller cL
DI

0scC

CoM1
ComMma

co

M3

51

ommmmmmmmm ===
n

401267

LCD panel (dp 10 156 segments)

AQ1269
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Sample Application Circuit 3

1/3 Bias (for use with large panels)

EE:

osc
VoD —— vop COM1
A | = coM2 .
INH coma £
'-T" = £
L Vss g
RE ), o
10kQ =R =1kQ Vool 51 b
C=0.047 yF l RE 5 ®
vpo2 ' a
cl € C ‘
= RE ; 2
;_’f- ; rr . g
: 2
CE ; a
From the cL s52 9
microcontroller
D1

A01269

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.

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

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volumne 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 May, 1996. Specifications and information herein are subject to change
without notice.
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