Tel:886-2-66296288

'I'C HERNEREROBEEREAT  Fax886-2-29174598

Frinceion Technolngv Curp. URL:http://www.princeton.com.tw

1/3 Duty General Purpose LCD Driver IC PT6523
DESCRIPTION

PT6523 is an LCD Driver IC which can drive up to 156 segments. It can be used for frequency display
in microprocessor-controlled radio receiver and in other display applications. PT6523 supports both
1/2 bias, 1/3 duty and 1/3 duty, 1/3 bias. Pin assignments and application circuit are optimized for easy
PCB layout and cost saving advantages.

FEATURES

Up to 156 Segments Outputs

1/3 Duty - 1/2 Bias and 1/3 Duty - 1/3 Bias Drive Techniques
Power Saving Mode and all Segments OFF Function

Direct Display of Display Data without using a Decoder

RC Oscillation Circuit

Power Supply Voltage: 4.5 to 6V

LCD Drive Bias Voltage can be provided internally or externally
Available in 64 pins LQFP

APPLICATIONS

Electronic Dictionary / Translator
P.O.S.

Caller ID

Pager

Mini Compo

Electronic Equipment with LCD Display
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INPUT/OUTPUT CONFIGURATIONS

The schematic diagrams of the input and output circuits of the logic section are shown below:

INPUT PIN: CLK, CE, DI

VDD

)

VSS

OUTPUT PIN: COM1 TO COM3, SG1 TO SG52

VDD
VDD1
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VDD2
VSS
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PIN CONFIGURATION
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1/3 Duty General Purpose LCD Driver IC PT6523
PIN DESCRIPTION
Pin Name I/O0 Description Pin No.
SG1 to SG52 0 Segment Output Pins 1to 52
COM1 to COM3 Common Driver Output Pins 53 to 55

VDD - |Power Supply 56
Display OFF Control Input Pin

/INH I |When this pin is Low, the display is forcibly turned off. 57
(SG1~SG52, COM1~COM3 are set to Low) (see Note)
Used for the 2/3 Bias Voltage when the Bias Voltages are

VDD1 | |provided externally. Connect to VDD2 when 1/2 bias is 58
used.
Used for 1/3 Bias Voltage when the Bias Voltage are

VDD2 | |provided externally. Connect to VDD1 when 1/2 Bias is 59
used.

VSS - |Ground Pin 60

OSC I/O | Oscillation Input/Output Pin 61

CE | |Chip Enable Pin 62
CLK | |Synchronization Clock 63
DI | |Transfer Data Pin 64

Note: When /INH = Low: Serial data transfers can be performed when the display is forcibly off.
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FUNCTION DESCRIPTION

SERIAL DATA TRANSFER
CONDITION 1: CLK IS TERMINATED AT THE “LOW” LEVEL

CE
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, P APPARAL ) )
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CONDITION 2: CLK IS TERMINATED AT THE “HIGH” LEVEL

CE :

D €D €3 4D €3 €5 €) ) Sl €D €0 € 01590150156 O X o) BUX * )
| N\ S\ | !
1 ! 1 1
1

8 ADDRESS BITS : 156 DISPLAY DATABITS '4 CONTROL DATABITS'

Notes:
1. Address: 41H
2. D1 to D156 = Display Data
When D1 to D156 are set to “17, Display is turned ON.
When D1 to D156 are set to “0”, Display is turned OFF.
. DR = 1/2 Bias Drive or 1/3 Bias Drive Switching Control Data
. SC = Segment ON/OFF Control Data
. BU = Normal Mode/Power-Saving Control Data
. X = Not Relevant

[O)JN¢) B> eN]

For example, there are 63 segments that are being used, the 63 bits of display data (D94 to D156)
must be sent. Please refer to the diagram below.

8 BITS 67 BITS
1]ofJofofofo[1]o0 D94 | D95 | D96 | | D154 | D155 | D156 | DR | sC | BU | X
P ADDRESS  —comemeeee - |

Note: x = Not Relevant
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CONTROL DATA

DR: 1/2 BIAS DRIVE OR 1/3 BIAS DRIVE SWITCHING CONTROL DATA.

DR is the 1/2 bias drive or 1/3 bias drive switching control data bit. It is used to select either 1/2 bias
drive or 1/3 bias drive. When this pin is set to “0” the 1/2 bias drive is selected. When this pin is set to “1’,
the 1/3 bias drive is selected. Please refer to the table below for the DR settings.

DR Drive Type
“0” 1/2 Bias Drive
“1” 1/3 Bias Drive

SC: SEGMENT ON/OFF CONTROL DATA

SC is the Segment ON/OFF Control Data Bit. It is used to select the state of the segments. If the SC is
set to “0”, then the Segment Display are turned ON, however, if the SC is set to “1”, the Display State is
OFF. Please refer to the table below.

SC | Display State
“‘0” ON
“1” OFF

It should be noted that when the segments are turned off via the SC setting (SC="1"), the segments are
turned off the outputting of the segment OFF waveforms from the Segment Output Pins.

BU: NORMAL MODE/POWER SAVING MODE CONTROL DATA BIT

BU is the Normal Mode/Power Saving Mode Control Data Bit. It is used to select either the Normal
Mode or the Power saving Mode. When the BU is set to “0”, the Normal Mode is enabled, however, if
the BU is set to “1”, the Power saving Mode is active. It should be noted that under the Power Saving
Mode, the Oscillation (OSC Pin) is stopped and the Common and Segment Pins output Vss levels.

BU Mode Selected
“0” Normal Mode
“1” | Power Saving Mode
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/INH AND DISPLAY CONTROL

When power is first applied, the PT6523 internal data are not defined (D1 to D156, DR, SC and BU).
The display is turned off (SG1 to SG52, COM1 to COMS are all set to “Low” Level) by setting the /INH
pin to “Low” at the same time the power is applied. (Please note that when the /INH Pin is set to “LOW”,
the OSC Pin is not active.) As a result of this, irrelevant display at the time of the power ON can be
eliminated if not prevented by transferring the serial data from the controller while the display is OFF
and by setting the /INH pin after the transfer is completed. Please refer to figures below.

VDD /

: VDD
/INH S
‘ VIL > 2
- 3z R
| t1
} t2
| —> =<
ce /INH
: DISPLAY & CONTROL VIL
DATA TRANSFER _—C
INTERNAL UNDEF INED DEFINED )
DATA ‘
Figure 1

where:

1. t1 is determined by the value of C and R.
2. t2=10pus (minimum)

3. Vcc=4.5V to 6.0V
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DISPLAY DATA TO SEGMENT OUTPUT PIN CORRESPONDENCE

Segment Output Pin | COM3 | COM2 | COM1
SG1 D1 D2 D3
SG2 D4 D5 D6
SG3 D7 D8 D9
SG4 D10 D11 D12
SG5 D13 D14 D15
SG6 D16 D17 D18
SG7 D19 D20 D21
SG8 D22 D23 D24
SG9 D25 D26 D27

SG10 D28 D29 D30
SG11 D31 D32 D33
SG12 D34 D35 D36
SG13 D37 D38 D39
SG14 D40 D41 D42
SG15 D43 D44 D45
SG16 D46 D47 D48
SG17 D49 D50 D51
SG18 D52 D53 D54
SG19 D55 D56 D57
SG20 D58 D59 D60
SG21 D61 D62 D63
SG22 D64 D65 D66
SG23 D67 D68 D69
SG24 D70 D71 D72
SG25 D73 D74 D75
SG26 D76 D77 D78
SG27 D79 D80 D81
SG28 D82 D83 D84
SG29 D85 D86 D87
SG30 D88 D89 D90
SG31 D91 D92 D93
SG32 D94 D95 D96
SG33 D97 D98 D99
SG34 D100 | D101 | D102
SG35 D103 | D104 | D105
SG36 D106 | D107 | D108
SG37 D109 | D110 | D111
SG38 D112 | D113 | D114
SG39 D115 | D116 | D117
SG40 D118 | D119 | D120
SG41 D121 | D122 | D123
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Segment Output Pin | COM3 | COM2 | COM1
SG42 D124 | D125 | D126
SG43 D127 | D128 | D129
SG44 D130 | D131 | D132
SG45 D133 | D134 | D135
SG46 D136 | D137 | D138
SG47 D139 | D140 | D141
SG48 D142 | D143 | D144
SG49 D145 | D146 | D147
SG50 D148 | D149 | D150
SG51 D151 | D152 | D153
SG52 D154 | D155 | D156

For clarity, the table below gives an example of the segment output states for the SG11 Output Pins

Display Data Segment Output Pin (SG11)
D31 D32 D33 State Correspondence
0 0 0 COM1 to COM3=0OFF
0 0 1 COM1=0ON
0 1 0 COM2=ON
0 1 1 COM1=COM2=0ON
1 0 0 COM3=ON
1 0 1 COM1=COM3=ON
1 1 0 COM2=COM3=0ON
1 1 1 COM1 to COM3=ON
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1/3 DUTY, 1/2 BIAS DRIVE WAVEFORMS

The 1/3 duty, 1/2 bias waveforms are shown below.
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segments corresponding to COM1,

COM2 and COMS3 are turned off.
segments corresponding to COM1

are on.
segments corresponding to COM2

are on.
segments corresponding to COM1,

segments corresponding to COM1
COM2 and COM3 are on.

and COM2 are on.
segments corresponding to COM3

are on.
segments corresponding to COM1

and COM3 are on.
segments corresponding to COM2

LCD driver output when only LCD
and COM3 are on.

LCD driver output when all LCD
LCD driver output when only LCD
LCD driver output when only LCD
LCD driver output when LCD
LCD driver output when LCD
LCD driver output when LCD
LCD driver output when all LCD

COM 1
COM 2
COM 3
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