LOrdering number : EN4E|

CMOS LSI

LC75850E, 75850W

1/3 Duty General Purpose LCD Drivers

Overview

The LC75850E and LC75850W are general purpose LCD
drivers for use in microprocessor controlled applications
such as radio tuner frequency displays.

Functions

* Supports both 1/3 duty 1/2 bias and 1/3 duty 1/3 bias
LCD drive techniques for a maximum of 156 segments.

* Power saving mode allows the backup function to be
switched on or off and all segments to be turned off
unconditionally.

* Can be controlled by three serial data lines (CE, CL, and
DI) from the microprocessor. (CCB handling)

* High generality, since segment data can be displayed
without going through a decoder

* The INH pin unconditionally turns off display.

* The LCD drive bias voltage can be provided internally
or externally.

* Power supply voltage: 4.5t0 8 V

Package Dimensions
unit: mm
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Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0 V
Parameter Symbol Condition Rating Unit
Maximum supply voltage Vpp max | Vpp ~0.310 48,0 A
Vin (1) | CE, CL, DI, INF -0.31049.0 v
Input voltage
Vin(2) 0sC -0.310Vpp +0.3 v
Output voltage Vout 08C -0.31t0Vpp +0.3 v
] 1 51to 852 300
Output current our (1 e
IOUT (2) COM1 to COM3 3 mA
Allowable power dissipation Pdmax | Ta<85°C 200 mW
Operating temperature ' Topr —40 1o +85 °C
Storage temperature Tsig -5510 +125 °C

SANYO Electric Co., Ltd. Semiconductor Business Headquarters

TOKYO OFFICL Tokyo Bldo..

- B 1 Chome. Ueno, Taito-ku, TOK YO, 110 JAPAN

D2493]N B8-0082, 0203 No. 4467-1/11



LC75850E, 75850W

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

Rating
Parameter Symbol Condition o typ max Unit
Supply voltage Vop Vop 4.5 8.0 \'
Input voltage Voo Vop! 28 Voo 8.9 v
Vo2 | Vop2 113 Vpp 8.0 v
Input high level voltage Vi CE, CL, DI, INH 4.0 8.0 v
Input low level voltage Vi CE, CL, DI, INH 0 0.7 v
Recommanded extarnal resistance Rosc 0O8C A7 kQ
Recommended extarnal capacitance Cosc 0S80 1000 pF
Guaranteed oscillator range tosc OsC 19 38 76 kHz
Data setup time tds CL, DI Figure 2 100 ns
Data hold time tah CL, DI: Figure 2 100 ns
CE wait time lep CE, CL: Figure 2 100 ns
CE satup time ts CE, CL: Figure 2 100 ns
CE hold time teh CE, CL: Figure 2 100 ns
CL high level time oH CL: Figure 2 100 ns
CL low level time tal CL: Figure 2 100 ns
Rise time i CE, CL, DI: Figure 2 100 ns
Fall ime b CE, CL, DI: Figure 2 100 ns
INH switching time © Figure 3 10 ps

Electrical Characteristics at Ta = 40 to +85°C, Vgg =0 V

Rating

Parameter Symbol Condition e . max Unit

Input high level current Iy (1) CE, CLDIINH, Viy=8V 5 uA
Input low level current I (2) CE, CLDIINH; v =0V 5 WA

Oscillator fraquency fasc OBC; Apge = 47 KQ, Coge = 1000 pF 38 kHz
Hysteresis VH CE, CL DITNH; Vpp=5V 0.3 v
Qutput high lavef voltage Voq (1) | $110 552, lgyT (1) =-20 pA Vpp—1.0 A
Culput low level voltage VoL (1) | 5116852 Igyt (1) =20 pA 1.0 v
Culput high leve$ vollage Vou (2) | COM1 to COM3; 1gyT (2) = —100 pA Vpp-—1.0 A
Output low level voltage VoL (8) COM1 to COM3; lgyT {2) = 100 pA 1.0 v
Viio (1) :éi:'(;s) f.;m; :&COM& 1/2Vpp £ 1.0 v

113 bias, COM1 10 COM3;
VMID ()11 (2) = £100 pA 2/3Vppt 1.0 v

1/3 bias, COM1 to COM3;

Intermediate leve! voltage* Vo (3) louT (2) = £100 pA 1/3Vpp 1.0 v
1/3 bias, 51 to 552,
V 4 ' ' 2/3Vpp 1.0 v
Mo )1 17 (1) = te0 A bb
1/3 bias, S1 to §52;
VMlD (5) touT (1} = 20 pA 113 VDDi 1.0 Vv
Ipp (1) Powar saving moda 5 HA
lpp{2) | f=38kHz, 1/2 bias, Vpop =5V 400 800 pA
Supply current ipp (3) f = 38 kHz, 1/3 bias, Vpp =5V 300 600 HA
pp (4) { = 38 kHz, 1/2 bias, Vpp =8 V 650 1300 pA
Ipg [5) | f=38kHz, 1/3 bias, Vgp =8V 580 1200 pA

Note: * Except the bias voltage generation divider resistors that are built inte Vpp1 and Vpp2. {See figure 1.)
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LC75850E, 75850W
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Pin Assignment

Block Diagram
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LC75850E, 75850W

Pin Functioné

0
Pin Pin No. Function Active vo ::;ﬁ ILT!?USEd
S11o 852 11052 Segment outputs that display the data transferred as serial data — 0 Open
COM1 53
COM2 54 Common driver outputs. The frame frequency is fg = (foge/384) Hz. — (o] Open
COM3 85
QOscillator connection
0sc &1 (for generating the common segment alternation waveform) - ! GND
CE; chip enable H
CE 62 Serial data transfer pins: connected to
CL 63 erial ca pins: CL: synchronization clock L-H ! GND
Dol 64 the microprocessor.
DI: transfer data —
T[e] 57 Forcibly turns off the display without regard for the internal data, L | GND
Serial data can always be input, whatever the state of this pin.
v 58 Used for the 2/3 bias voltage when bias voltages are provided externally. I o
po’ Connect lo Vpp2 when 1/2 bias is used. - pen
Used far the 1/3 bias voltage when bias voltages are provided externally.
Vop? 58 Connect to Vpp1 when 1/2 bias is used. - ' Open
Serial Data Transfer Format
1. Serial data
Bbita iB0bits
——l 1 | 0 ’ o | o | 0 I 0 I L | o |—|m|uz|na‘na[ns|nsT ||::154’0155|ozae]onlsclau|>z<|
8o By Ba B3 Ag Ay Ap A3 T
.
2. Data ransfer format
CE l l__
uIXaoXazXazXaaXAoXuxaaIuX D1 XDEXDBXD-‘IX-DSI KDHXSCXBUXXX
3. When used with fewer than 156 segments
<Example> Using 63 segmenls
Segment allocation method ........ Sixty three segments are allocated starting at D156.
Bbity G3abita
-—lr 1 u'l [ ‘ 0 | o | 0 | 1 | o '——-Ingaluss|uas|ns7|nga|nsg| |n1aa|n:55mssl on| sC | ou | % I

Bp By Bz Bz Ap Ay Ap A3
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LC75850E, 75850W

CCB address
D1 to D156............
S

. *-v--v---.---u...--------..

...Display data

.....Drive method selection bit
1 = 1/3 duty, 1/3 bias
0 = 1/3 duty, 1/2 bias

e Segment drive/clear control bit

1 = Clear (Display clearing waveforms are output from common and segment pins.,)

0 = Drive (Normal drive)

...... Normal mode/power saving mode control bit

1 = Power saving mode (The oscillator is stopped and the common and segment pins go

to the ground level,)
0 = Normal mode

.....pon'tcare

Transferred Data/Output Pin Correspondence

COoM3 COM2 COM1 cCOoM3 comMm2 COM1
S1 D1 D2 D3 827 D79 bso D83
52 D4 D5 D& 528 D82 0e3 Dg4
53 D7 D8 D9 829 Das D86 D87
S4 D10 D11 D12 830 Dses a9 Dso
35 D13 D14 D15 Sa D91 D92 D93
56 D16 D17 D18 532 Da4 Das D96
57 D19 D20 D21 §33 Da7 Dos Dag
S8 D22 D23 D24 834 D100 D101 D102
S9 D25 D2s D27 S35 D103 D104 D105
S10 D28 D2g D30 536 D106 D107 D108
S D31 Daz D33 837 D109 D110 D111
512 D34 D35 D36 538 D12 D113 D114
813 Dar Das D39 539 D115 D116 D117
S14 D40 D41 D42 840 D118 D119 D120
S15 Da3 Daa D45 S41 D121 D122 D123
5186 D46 Da7 Das 542 D124 D125 D126
517 D49 D50 D51 843 D127 D128 D128
518 Ds2 D53 D54 Saa D130 D13 D132
519 D55 D56 ps7 845 D133 D134 D135
S20 D58 D59 D60 846 D136 D137 D138
S21 De1 De2 D&3 547 D139 D140 D1at
522 D64 De5 De6 848 D142 D143 D144
§23 D67 Ds8 Ds9 545 D145 D146 D147
824 D70 D71 D72 S50 D148 D148 D150
525 D73 D74 D75 351 D151 D152 D153
526 D76 D77 D78 552 D154 D155 D156

No. 4467-6/11
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1/2 Bias, 1/3 Duty Drive Technique
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segments corresponding to COM1,

LCD driver output when all LCD
COM2, and COM3 are tuned off.

coM3

LCD driver output when only LCD

segments correspanding to

COM1 are on.

LCD driver output when only LCD

segments corresponding to

COM2 are on.

LCD driver output when LCD
segments corresponding 10
COM1 and COM2 are on,

LCD driver output when only LCD
segments corresponding 1o

COM3 are on.

LCD driver output when L.CD
segments corresponding to

COM1 and CCM3 are on.

LCD driver output when L.CD
segments corresponding 1o
COM2 and COM3 are on.

segments carresponding 1o COM1,

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

1/2 Blas, 1/3 Duty Waveforms
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LC75850E, 75850W

1/3 Blas, 1/3 buty Drive Technique
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LCD driver output when only LCD
segments corresponding to

LCD driver cutput when only LCD
COM3 are on.

segments corresponding 1o

LCD driver output when only LCD
COM2Z are on.

segments corresponding o

COM1 are on.
LCD driver output when LCD

segments corresponding to

COM1 and COM2 are on,
LCOD driver output when LCD

segments corresponding to

segments corresponding to COM1,
COM1 and COM3 are on,

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

COM1
COM2
COM3

LCD driver output when LCD
segrments corresponding 1o
COM2 and COMS3 are on,

segments corresponding to COM1,

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

1/3 Bias, 1/3 Duty Waveforms
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INH and Displlay Control

Since the IC internal data (D1 to D156, DR, $C, and BU) is undefined when power is first applied, INH should be set
low at the same time as power is applied, and data should be transferred from the microprocessor while INH is held low.
When the data transfer has completed, set INH high, This will prevent meaningless displays at power on.

|T vYDD

1
I_|

t1

——a— t 2 a—
CE /
Display control data
Internal data Undefined Defined
i1 .......Determined by the CR constant

-2 10 us (minimumy)

Figure 3
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Application Circult Example 1

1/3 Bias (for use with small panels)

EE:

.

0sC
VoD VoD CoM1
A % I COM2
+ INH COM3
-L br=]
T
1 vVgs
st — ¥Ypo1 S1
DPEN
— Vppe !
From th CE :
rom the 1
miGroprocessor cL 552
oI
Application Circult Example 2
1/3 Bias (for use with normal size panels)
RIS
osc
Voo VoD COM1
k. = coMz
INH COoM3
= pord
j} Vgs
vpp1 s1
= .
CZ0.0474F o . Vo2 :
From th CE :
rom the |
micreprocessor cL S52
DI

LCD panel 156 segments {Max.}

LCD panel 156 segments {Max.)
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Application Circult Example 3

1/3 Bias (for use with large panels)

From the
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B 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 shall
@ Accept full responsibility and indemnify and defend SANY0Q 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 expensas associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and refiable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties,
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