Ordering number:ENN2292B

CMOS IC

SANYO

LC/7583N

LCD Driver with Level Meter

Overview Package Dimensions
The LC7583N is an LCD driver that can be microcompute(mit:mm
controlled to provide segment display and level meter di§057-QIP64A

play.

Features P 2
* The serial data address is “5”. o
e 1/2duty, 1/2bias, 66 segments (max) (Except ADC ou
put, DSP input display).
* 5-bit AD converter and three selections of level outpu
shown below.
(1) 13 dots x 2ch Log scale
(2) 13 dots x 2ch  Linear scale
(3) 26 dots x 1ch Linear scale
« 2 display (DSP) pins for direct display.
« Microcomputer-controlled data input using 3 pins for se | = i
rial data input and control. 166 11 SANYO:

[LC7583N]
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» The full scale of the AD converter is 31/48Vref. The Vretinit:mm
is variable (with Vref pin). 3026B-QIP64B

« Available for increased use in general-purpose applic

tions because no decoder is required to display the seg- [L?&?%N]
ment data. 140 28
« Control bits used to cause the segment output and AD 1008 05 10

output to be lighted/unlighted.
* RES pin used to cause the initial mode to be entered.
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SANYO : QIP64B

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

62001TN (KT)/N111JIN/3168KI/N266AT, TS
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LC7583N

Pin Assignment
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Specifications
Absolute Maximum Ratings at Ta = 25°C, ¥g=0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max |Vpp —0.3t0 +7.0 \
. -0.31t0 +7.0 \
VN1 CE, CL, DI. RES, DSP1, DSP2
Vpp+0.3| V
Input voltage VN2 RI, LI -0.3to Vpp+0.3 \
V|N3 Vref -0.3to VDD+0.3 \%
WING OSC output OFF -0.3to Vpp+0.3 \
Output voltage VouT OSC output OFF -0.3 to Vpp+0.3 \
Output current loutl |S1toS34, AD1 to AD13 500 pA
louT2 |COML, 2 1| mA
Allowable power dissipation Pd max |Ta<85°C 100| mw
Operating temperature Topr —40 to +85 °’C
Storage temperature Tstg —45t0 +125| °C
Allowable Operating Conditions  at Ta = —40 to +85°C, 0V
» Ratings .
Parameter Symbol Conditions - Unit
min typ max
Supply voltage Vbp 4.5 6.5 \%
Reference voltage Vref VrefsVpp 4.5 Vbp \
Input high-level voltage ViH1 CE, CL, DI, RES, DSP1, DSP2 0.7Vpp 6.5 \%
Input low-level voltage Vi1 CE, CL, DI, RES, DSP1, DSP2 0 03Vpp| V
Input hysteresis width VH CE, CL, DI 0.05Vpp | 0.10Vpp \%
Recommended external resistance R osc 47 kQ
Recommended external capacitance C OSsC 1000 pF
OSC guaranteed range fosc oscC 10 32 50| kHz
Low-level clock pulse width toL CL, DI 0.5 us
High-level clock pulse width tg_| CL, DI 0.5 us
Setup time tsup CL, DI 0.5 us
) . t1 CL, CE see fig. A. 2 us
Serial data pulse width -
to See fig. A. 3 us
Data hold time tdh CL, DI 0.5 us
AD conversion time tconv | Rl LI, per channel 200 us
Input voltage VIN RI, LI/V|\sVref 0 VbD \
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LC7583N

Electrical Characteristics at Ta = 25°C, under Allowable Operating Conditions

» Ratings .
Parameter Symbol Conditions - Unit
min typ max
Input high-level current IH1 CE, CL, DI, R, LI, RES, DSP1, DSP2, VI=6.5V 5 HA
Input low-level current TN CE, CL, DI, RI, LI, RES, DSP1, DSP2, VI=0V 5 HA
Output high-level voltage VOH1 S1to S34, Ip=—10pA Vpp-1.0 \
Output low-level voltage VoL1 AD1 to AD13, Ip=10pA 1.0 \
Output high-level voltage VOoH2 COM1, COM2, In=-100pA Vpp—0.6 \
Output low-level voltage VoL2 COM1, COM2, In=100pA 0.6 \
M-level voltage VMID COM1, COM2, Vpp=6.5V, |o=+100pA 2.65 3.25 3.85 \
M-level voltage VMID COM1, COM2, Vpp=3.0V, Ip=+100pA 0.9 15 2.1 \
OSC frequency fosc OSC, R=47kQ, C=1000pF 32 kHz
AD conversion linearity error Err Vref=4.5 to 6.5V<Vpp =112 +1/2| LSB
Supply current IbD fosc=32kHz, input=Vgp, output=open 2 4] mA
Reference supply current Iref Vref 0.3 1| mA
Block Diagram
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LC7583N

Pin Function
Pin Name Pin No. Description Active 110 1/0 Configuration
S1to S33 1to 34 Segment output pins used to display the data _ o
transferred from the serial data input pin.
S34 35 Segment output pin used to display the external _ o
input (DSP1, DSP2) data
AD1 to AD13 36 to 48 | Segment output pins used to display the ADC input B
(R1, L1) data.
Control bits "A1", "A2" are used to provide 3 types of _ o
pattern.
AD1 : Lowest lighting level,
AD13 : Highest lighting level
COM1 49 Common driver output pins. _ o c
COM2 50 Frame frequency : fogc/512Hz
RI 51 AD converter input pins. Analog | £
LI 52
DSP1 53 Direct (external input) display pins whose segment L | A
DSP2 54 output is delivered at S34.
Vref 55 Pin used to supply the AD converter reference _ _ _
voltage.
Vpp 56 Power supply pin. _ B B
Vgg 59
RES 57 Pin used to force the display to be unlighted at the L | A
initial mode.
TEST2 58 Open - O -
TEST1 60 Open or connected to Vgs. - | A
CE 62 Serial data transfer pin. H
Connected to a controller (microcomputer).
CL 63 CE : Chip enable T D
DI 64 CL : Sync clock
| : Transfer data -
OPEN 24 No connection. - - -

Equivalent Input/Output Configuration

o

o 5o

Schmitt inverter
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LC7583N

ADC Display Mode
2ch (stereo) Display (shown for one channel only)

Display output

(oorvn : LCH

COM2 : RCH)
ADI3
AD12
AD1 X
AD10 4
AD9 a0
ADS8
AD7 3%t Py
AD6 +
AD5
AD4 z‘bf
AD3 \;«,0
AD2
AD1

01 2 3 4 5 6 7 8 9 1011 1213141516 17 1819 20 21 22 23 24 25 26 27 28 29 30 31
Input level ADC 5 bits

Lighting Level for Log Display

Display dB Display Display dB Display

Output (dB) Output (dB)
AD1 -20.0 AD8 0.0
AD2 -14.0 AD9 1.0
AD3 -10.5 AD10 3.0
AD4 -8.0 AD11 5.0
AD5 4.5 AD12 8.0
AD6 -3.0 AD13 10.0
AD7 -1.0

Note) The conversion error of the AD convertet132L SB.
When 0dB is taken as 1V (at Vref=4.95V), a conversion error of
approximatelyt3.5dB occurs at —20dB.

COMMON Connection

LCH
[1]2]3]4]s]e[7]8]a]ro]11]12]13] — coms
533 588

I T <<
tr]213]als]s}7]8]9]t0{n}iz{13] — comz

RCH
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LC7583N

1ch (monaural) Display

Display
output

O| com2
COM1

AD13

O

AD12

AD1

AD10

AD9

AD8

AD7

AD6

AD5

AD4

AD3

AD2

AD1

01 2 3 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

AD1

Input level

AD2
AD3
AD4
AD5
AD6
AD7
AD8

ADS

AD10

AD1

AD12

AD13

AD conversion data—=[1]2 |3 4[5 |6 [7 [8 [o Jio[ni [1z]i3]14]rs i 1718 1s Joo [o1 [22 23 [4 |25 [26]

ADC 5 bits

COoM1

ADC Conversion Time

Connect the RI pin and LI pin at the monaural mode.

coM2

When the oscillation frequency is 32kHz, individual input signals at the RI pin, LI pin are sampling-processed alter-

nately once every 1ms.

RCH | I

LCH l

1 ms 1ms |

| |

N

[——RCH ~— LCH

Execution of Execution of
AD conversion AD conversion
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LC7583N

Connection of Serial Data, DSP Input Data

LLL

=

[o1]o2] 3|D4[D5]D5[D7|D8]
|

S31
S$32
S33

S34

|ps1[pez|pe3[oea|oes|oss] [pse1[ospz]

CoM1

RES Pin and Display Control
The internal circuit of the RES pin is shown below.

4.5V

4.5V
Voo ;

X
W)

Vop

RES
|——4 >—S Q

—

COoM2

DSP1

———=— DSP2

Control signal used to cause the
display to be lighted/unlighted

T Vpp: Power supply rise time constant
F%gb RES pin signal rise time constant

Fix C, R or apply a signal so that 7 Vpp<TRES is yielded.

CE fall
Voo
AP —
i\ RES
S
1& T
Vi
t
10us min
V

Vin -
ViL

CE
(Serial data)

10us min

RES FF output |

10us min

ViH

1

Unlighted forcedly

I

To be lighted/unlighted depending
on serial data SC, MC.
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LC7583N

Output Waveforms (S1 to S34, AD1 to AD13)

oo TRAH AR
o 4 TR AR A T

512 (H2)
S1 to S34, AD1 to AD13 - —vy
outputs for segments on oo
COM1 side being lighted —ov
S1 to S34, AD1 to AD13 — Voo
outputs for segments on
COM2 side being lighted_| — ov
S1 to S34, AD1 to AD13 _| ] — Voo
outputs for segments on
COM1. COM2 sides being — oV
lighted
S1 to S34, AD1 to AD13 — Voo
outputs for segments on
COM1, COM2 sides being _| | L | — ov
unlighted

Sample Application Circuit

I
From controller | bl S1
(microcomputer, etc.){ | oL
cE g
| 0SC
a7k é Thooop | TEST s34

T \% AD1
* To LCD panel

4 n %»-?——R?s LC7583N

Application of

|
reference voltage [ Vref AD13
DSP2 COM1
DC signal input{ | 5551 coM2
|
Ll
Analog signal{ | Al
|

Unit (resistance: Q, capacitance: F)

[Fig. A] : Data Transfer Mode (Transferred from a controller as shown below)

toL 3]
-

tgH toL T
CE | |

o _FlLFUL_FELELL B I I I
o X X o X7 X JoX_ o Yoo YXos Yo PEI D T

Internal
LATCH

toup tah t
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LC7583N

Serial Data
4 bits 72 bits

/ \

\

—[1]o]1]ol—{or |p2|b3 |4 |05 {06 |07 |08 |

|063 D64 | D5 [oss | x | x [sc [mc|ar |a2 |

\ /

/ \ /\ /
Address of LC7583 Segment display data don't care. Control bits
- Address of LC7583 : “1010” is transferred as shown above.
- D1 to D66 : Display data Lighted at “1”
Unlighted at “0”
- X : don't care
- SC : Control bit used to cause S1 to S34 to be lighted/unlighted.
Unlighted at “1”
Lighted at “0”
- MC : Control bit used to cause AD1 to AD13 to be lighted/unlighted.
Unlighted at “1”
Lighted at “0”
<AL, A2 : Bits used to select the AD converter display mode.
A2 Al Display Mode

Log scale 13 dots x 2ch

Linear scale 26 dots x 1ch

PR, |O|O

0
1 Linear scale 13 dots x 2ch
0
1

- Sample transfer
- Using ADC only

r1 K | OHSCIMC[A]lAZI

- Using ADC and segment 10 bits (The segment outputs are delivered at S29 to S33.)

[1]o]0 | o HD57ID58|D59|D60‘DGI|D62|D63|D64|D65|D66| x | x [sc [mc a1 [z

Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

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, 2001. Specifications and information herein are subject to
change without notice.
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