Wuxi I-CORE Electronics Co., Ltd.

CS75823E/W
1/3 Duty General-Purpose LCD Drivers

1. GENERAL DESCRIPTION

The CS75823E/W are general-purpose LCD display drivers that can be used for frequency display
in microprocessor-controlled radio receives and in other display applications. In addition to being able
to directly drive up to 156 LCD segments.

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 input supports CCB format communication with the system controller.
Serial data control of the power-saving mode based backup function and all the segments forced

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 or externally.

Power supply voltage: 4.5~6.0V

Chip size: 2075X2305 (umXum)

The IC substrate should be connected to VDD or float in the PCB layout artwork.

Features
°
serial data control
°
°
off function
°
°
°
°
°
°
°

QFP64 / LQFP64 or bare chip available

2. BLOCK DIAGRAM AND PIN DESCRIPTION
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2.2. PIN CONFIGURATIONS

DI
CL

[60] VSS
[50] VDD2
58] vDD1
57) TN
[56] VDD
[55] com3
[54] com2
53] comt
[52] 552
[51] s51
[50] S50
[49] S49

64]
- 3]
62 | CE
[61]0SC

48] 548
s2 [2] [47] 547

s3 [ 3] 46| S46
s4 [ 4] 45] S45
5 [ 5] 44] S44
s6 [ [43] 543
s7 [ 2] 542
s8 [s [41] s41
s9 [ 9] 40] 540

510 [10) 39] 539
s11 1] [38] 38

s12[12] 37] 37
513 [13] 36] 536
S14[14 35] S35
S15[1s 34] 534
516 [16] 33] 533

s17 [17]
s18 [18]
S19 [19]
$20 [20]
s21 [21]
$22 [22]
23 [23]
524 [24]
$25 [23]
$26 [2¢]
s27 [27]
28 [28]
529 [29)
$30 [30]
s31 [31]
$32 [32]
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2.3. PIN DESCRIPTION

Pin NO. | Pin Name | /O Description
1~52 S1~S52 o Segment outputs for displaying the display data transferred by
serial data input.
53 CcoM1 .
o Common driver outputs.
>4 com2 The frame frequency fo is given by: fo=(fosc/384)Hz
55 COM3
61 osc /o | Oscillator connection. An oscillator circuit is formed by
connectinag an external resistor and canacitor to this pin
62 CE Serial data transfer inputs. These pins | CE: chip enable
63 CL I are connected to the control Cl: synchronization clock
64 DI microprocessor. DI: transfer data
Display off control input
INH =low(VSS)...Display forced off(S1 ~ S52,COM1 ~
57 INH || COMs=low) _
INH=high(VDD)...Display on
Note that serial data transfers can be performed when the display
is display is forced off.
Used for the 2/3 bias voltage when bias voltages are provided
58 VDD1 [ L
externally. Connect to VDD2 when 1/2 bias is used
59 VDD2 | Used for the 1/3 bias voltage when bias voltages are provided
externally. Connect to VDD1 when 1/2 bias is used.
56 VDD ) Power supply. Provide a voltage of between 4.5 and 6.0V.
60 VSS ) Ground. Connect this pin to the system ground

3. ELECTRICAL PARAMETER
3.1. ABSOLUTE MAXIMUM RATINGS(Tamb=25"C, unless otherwise specified)

Characteristics Symbol | Test conditions Ratings Unit
supply voltage Vppmax -0.3~+6.5 A%
Vini -0.3~+6.5 Vv
Input voltage
Vine -0.3~Vpp+0.3 \Y%
Output voltage Vour -0.3~Vppt0.3 \%
I 300 uA
Output Current oun
IOUTZ 3 mA
Allowable power dissipation Ppmax 200 mW
Operating temperature Topr -40~+85 C
Storage temperature Tstg -55~125 C
Soldering Temperature TL 10s 245 T
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3.2. Allowable Operating Ranges at Tym,=-40~+85C, VSS=0V.

Characteristics Symbol Conditions Min. Typ. Max. Unit
Supply voltage Vb Vbop 4.5 6.0 \Y
Vb1 Vb1 2/3Vpp 6.0 V
Input voltage
Vb2 Vb2 1/3Vpp 6.0 \Y,
Input high level voltage Viu CE, CL, DI,INH 4.0 6.0 V
Input low level voltage i CE, CL, DI,INH 0 0.7 \Y;
Recommended
) Rosc OSsC 47 KQ
external resistance
Recommended
. Cosc oscC 1000 pF
external capacitance
Guaranteed oscillator
fosc 0OSsC 19 38 76 KHz
range
Data setup time tds CL, DI: Figure 2 100 ns
Data hold time tdh CL, DI: Figure 2 100 ns
CE wait time tcp CE, CL: Figure 2 100 ns
CE setup time tcs CE, CL: Figure 2 100 ns
CE hold time tch CE, CL: Figure 2 100 ns
High-level clock pulse
9 P toH | CL: Figure 2 100 ns
width
Low-level clock pulse
_ P toL | CL: Figure 2 100 ns
width
Rise time tr CE, CL, DI: Figure 2 100 ns
Fall time tf CE, CL, DI: Figure 2 100 ns
INHswitching time t2 INH, CE: Figure 3 10 us
3.3. ELECTRICAL CHARACTERISTICS
Characteristic Symbol Condition Min. Typ. | Max. | Unit
Input high level current Iy CE,CL,DI, INH ;V,=6V 5 uA
Output high level current I CE,CL,DI, INH ; V=6V uA
. OSC;ROSC=47K Q
Oscillator frequency fosc 38 KHz
COSC=1OOOpF
CE,CL,DI,INH ;
Hysteresis width Vi INH v
VDD:5V
Output high level voltage Vo S1~552:10=-20UA Vpp-1.0 v
Output low level voltage
VoLi S1~S52;10=20uA 1.0 A"
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Output high level voltage Vomz COM1~COM3; Vpp-1.0 A%
lo=-100uA

Output low level voltage Vorz COM1~COM3; 1.0 A%
l0=100uUA

Vi, 1/2bias,COM1~COMS; 2Vep 10 v
lo=2100uA

Ve 1/3 bias,COM1~COMS; Y3V 10 v
lo=2100uA

Intermediate level voltage * VMiDs 1/3 bias,COM1~COMS; 13Vppx10 \%
lo=2100uA
1/3 bias,S1~S52;

VMip4 o=+ 20UA 23Vpp£10 A"

Vo 1/3 bias,S1~S52; AVipet 10 v
lo=220uA

Ippi Power saving mode 5 uA

Ippo f=38KHz,1/2bias,Vpp=5V 400 800 uA

Supply current Ipps f=38KHz,1/3bias,Vpp=5V 300 600 uA

Ippo f=38KHz,1/2bias,Vpp=6V 650 1300 uA

Ipps f=38KHz,1/3bias,Vpp=6V 580 1200 uA

Note:*Except the bias voltage generation divider resistors that

figurel.)

are built into Vpp; and Vppz.(See

TVDD
VD1 | I )
i l To the common segment drivers
VDD2 } I —
i HThese resistors are excluded
Fig. 1
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1. When CL is stopped at the low level

tes

Vin Vin 2 t
DI
Vi ViL ! 2

tds tdh

2. When CL is stopped at the high level

CE 4

tep tes
Vin wzz Vin -
Vi tch

Fig.2

4. TYPICAL APPLICATION CIRCUIT AND FUNCTION DESCRIPTION

4.1, APPLICATION CIRCUIT1
1/3Bias(for use with small panels)

61
0SC
VDD —» 56) VDD COM1
i T cow 62
VSS COM3 (55

9
g
= =)
?
VDD1

OPEN %
(59 Vb2 s1(1 =
! o)
! 2

|
» 62) CE ! g
| g
From the control : 5
microprocessor > 63) CL | g

|

|

> 64) DI S52 (52
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4.2. APPLICATION CIRCUIT 2
1/3Bias(for use with normal size panels)

From the control
microprocessor

LCD panal (up to 156 segments)

4. 3. APPLICATION CIRCUIT 3
1/3Bias(for use with large panels)

A 4

VDD Ii] 56) VDD

1

=67 TN COM2
—

[]R vss cou3 (35
é@ vDD1

10KQ =R=1KQ
C= 0. 047uF

LCD panal (up to 156 segments)

From the control
microprocessor
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5. APPLICATION NOTE

Functional Description
Serial Data Transfer Format
1. When CL is stopped at the low level

c | L

pi X1 X oxX oX oxXoxX oxX 1xX o0oX bdt Xb2xX p3x X 154X p155Xp156 X DR X sc X BU X * X
BO Bl B2 B3 A0 AL Az A3~
CCB address 8 bits ¢ Display data 156 bits ————————®#control data 4 bits

Note :”*” don’ t care

2. When CL is stopped at the high level
CE | L

YT X 0 X 09X 0 X 0 X 0X TX 0 Ko XX X YowiXom¥osey X X WY X
BO Bl B2 B3 AO Al A2 A3

———— (OB address 8 bits > Display data 156 bits ——————¥é control data 4 bits
Note :”*” don’ t care
» CCB address........... 41H
e D1ltoD156.......... Display data
Dn(n=1to 156)=1............... Display on
Dn(n=1to 156)=0............... Display off
e DR.........l 1/2bias drive or 1/3bias drive switching control data
* SCoiiiiiiiin. Segments on/off control data
e BU....ooooovvennne. Normal mode/power-saving mode control data

Serial Data Transfer Examples
*  When 63 segments are used
63 bits of display data(D94~D156) must be sent.

8bits 67bits

4—| 1 | 0 | 0 | 0 | 0 | 0 | 1 | 0 |_|D94|D96|D95| ::::|D154|D155

BO Bl B2 B3 A0 Al A2 A3

D156|DR|SC|SU| *|

*:.don’t care

Control Data Functions
1. DR:1/2bias drive or 1/3bias drive switching control data. This control data bit selects either 1/2bias
drive or 1/3bias drive.

DR Drive type
0 1/2bias drive
1 1/3bias drive
Address: 2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China 8/ 17
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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 off

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

BU Mode
0 Normal mode
Power-saving mode. In this mode the OSC pin
1 oscillator is stopped and the common and
segment pins output VSS levels.

Display Data to Segment Output Pin Correspondence

Segment output pin | COM3 | COM2 | CMOL1 | Segment output pin | COM3 | COM2 | COM1
S1 D1 D2 D3 S27 D79 D80 D81
S2 D4 D5 D6 528 D82 D83 D84
S3 D7 D8 D9 S29 D85 D86 D87
S4 D10 D11 D12 S30 D88 D89 D90
S5 D13 D14 D15 S31 D91 D92 D93
S6 D16 D17 D18 S32 D94 D95 D96
S7 D19 D20 D21 S33 D97 D98 D99
S8 D22 D23 D24 S34 D100 | D101 | D102
S9 D25 D26 D27 S35 D103 | D104 | D105

S10 D28 D29 D30 S36 D106 | D107 | D108
S11 D31 D32 D33 S37 D109 | D110 | D111
S12 D34 D35 D36 S38 D112 | D113 | D114
S13 D37 D38 D39 S39 D115 | D116 | D117
S14 D40 D41 D42 5S40 D118 | D119 | D120
S15 D43 D44 D45 S41 D121 | D122 | D123
S16 D46 D47 D48 S42 D124 | D125 | D126
S17 D49 D50 D51 S43 D127 | D128 | D129
S18 D52 D53 D54 S44 D130 | D131 | D132
S19 D55 D56 D57 S45 D133 | D134 | D135
S20 D58 D59 D60 S46 D136 | D137 | D138
S21 D61 D62 D63 S47 D139 | D140 | D141
S22 D64 D65 D66 548 D142 | D143 | D144
S23 D67 D68 D69 S49 D145 | D146 | D147
S24 D70 D71 D72 S50 D148 | D149 | D150
S25 D73 D74 D75 S51 D151 | D152 | D153
S26 D76 D77 D78 S52 D154 | D155 | D156
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For example, the table below lists the segment output states for the S11 output pin.

Display data
D31 D32 D33 Segment output pin(S1l)state
0 0 0 The LCD segments corresponding to COM1 to COM3 are off
0 0 1 The LCD segments corresponding to COML1 is on.
0 1 0 The LCD segments corresponding to COM2 is on.
0 1 1 The LCD segments corresponding to COM1 to COM2 are on.
1 0 0 The LCD segments corresponding to COM3 is on.
1 0 1 The LCD segments corresponding to COM1 to COM3 are on.
1 1 0 The LCD segments corresponding to COM2 to COM3 are on
1 1 1 The LCD segments corresponding to COM1 to COM3 are on.

INHand Display Control

Since the LSl internal data (D1 to D156, DR,SC and BU)is undefined when power is first applied,
the display is off(S1 to S52, COM to COM3=low)by setting the INH pin low at the same time as
power is applied. Then, meaningless display at 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
Figure3.)

VDD
INH

ﬂR
T

|

:

|
VDD -/

|

*VIL
'

—» '|4— t2

[
|
|
|
|
|
|
|
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|
V
CE 1 Display and control 1L
|
|
|
|
|
|
|
|

4
N

tl

data transter

undefined >< Defined

internal data

tl.......Determined by value data C and R
t2....... 10us (minimum)
Fig.3
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Timing Characteristics
1/2 Bias,1/3Duty Drive Technique

| |
| | oy
CoM1 ‘ ‘ VDD
! ! ~_VDDI,VDD2 (1/2VDD)
| | |
| | | ____y
] | | | Vss
| | | |
| | | ————-VDD
| | |
com2 ! ! : — — —VDDL, VDD2
| |
| | ———-—VSS
| | | |
mEEEEEsE o
| | |
COM3 ! ; f — — ——VDDL,VDD2
| | |
| | | «
| | | 1 - - -Vss
| | | |
— —— — ——VDD
LCD driver output for all LCD segments ) )
corresponding to COM1 to COM3 of f — = = —VDDI1,VDD2
— — - ——--Vss
| | | |
| | | |
— | ———VDD
LCD driver output for only the LCD segment |
corresponding to COM1 on : - — - —VDD1,VDD2
|
— : L —vss
| |
J— : f - ——-VDD
ver for N |
LCD driver output i‘orlonly the LCD segment | o _\DDL,VDD2
corresponding to COM2 on |
| ca
] | | | TT Vs
| | | |
— — . — [—---VD
| |
LCD driver output for the LCD segment ! ! — — — —VDDL,VDD2
corresponding to COM1 and COM2 on : : :
— 1 ‘ L ———-ss
| | | |
| | | |
— —1 ‘ — B )
| |
LCD driver output for only the LCD segment ! ! — ———VDD1,VDD2
corresponding to COM3 on : :
L — ‘ e (3
| |
! -——-wD
LCD driver output for the LCD segment |
corresponding to COM1 and COM3 on | — ———\DD1,VDD2
|
— ‘ - - -Vss
| | | |
| | | |
— : — - ———VDD
|
LCD driver output for the LCD segment ! — — — —VDD1, VDD2
corresponding to COM2 and COM3 on :
I R - - -VSs
|
[R— ! — ————VDD
LCD driver output for all LCD segments
corresponding to COM1 to COM3 on — — — —VDDL, VDD2
I —— - - -VSS
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1/3 Bias,1/3Duty Drive Technique

LCD driver output for all LCD segments‘
corresponding to COM1 to COM3 off |

LCD driver output for only the LCD segment

corresponding to COM1 on

LCD driver output for only the LCD segment

corresponding to COM2 on

LCD driver output for the LCD segment
corresponding to COM1 and COM2 on

LCD driver output for only the LCD segment

corresponding to COM3 on

LCD driver output for the LCD segment
corresponding to COM1 and COM3 on

LCD driver output for the LCD segment
corresponding to COM2 and COM3 on

LCD driver output for all LCD segments
corresponding to COM1 to COM3 on

-~ -VDD
- - -VDD1(2/3VDD)
- -VDD2(1/3VDD)
- - -VSS

CoM1

---VDD

COM2 ---VDD1

- -VDD2
- - -VSsS
- -VDD
COM3 - oviDL
~ —-VDD2

- —-VSS
I I - - -VDD
- -VDD1

---VDD2

---VSS
---VDD

--VDD1
---VDD2

---Vss
—I ~ VDD
-~ -VDD1

---VDD2

---vss

|
1
| — ——-VDD
o — - VDD
| ‘ — - -VDD2
1 - -VSS
‘ — VDD
m — VD1
| ——-yDD2
|
|
|
|

-
o

-

;

- —-VSS

! i ~— VDD

o ——-vDDI

‘ ‘ ~—-VDD2

} --vss

— — — VDD

‘ ~— VD1

| -~ -VDD2

L L i L -vss
_|_|_L _|_|_L

-
-

— ---VDD
---VDD1
---VDD2

— —-VSS

me
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6. PAD DIAGRAM AND PAD LOCATION

6.1. PAD DIAGRAM

32 31 18 ‘m
/ 17
ID: 12403
T
M
(0.0} I:-Ir
CHIP SIZE :-2075X 2305
PAD SIZE 90X 90
UNIT ZHm
@ :COORDINATE ORIGIN
1
49
64
& 50 63
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6.2. PAD Location  (UNIT:pum)
PAD No. Pin (X,Y) PAD No. | Pin Name (X,Y)
1 S1 (1891. 95, 139. 85) 33 S33 (7, 1915. 85)
2 S2 (1891. 95, 254. 05) 34 S34 (7, 1800. 85)
3 S3 (1891. 95, 369. 85) 35 S35 (7, 1685. 85)
4 S4 (1891. 95, 484. 85) 36 S36 (7, 1570. 85)
5 S5 (1891. 95, 599. 85) 37 S37 (7, 1455. 85)
6 S6 (1891. 95, 714. 85) 38 S38 (7, 1340. 85)
7 S7 (1891. 95, 829. 85) 39 S39 (7, 1225. 85)
8 S8 (1891. 95, 944. 85) 40 S40 (7,1110. 85)
9 S9 (1891. 95, 1059. 85) 41 S41 (7, 995. 85)
10 S10 (1891. 95, 1174. 85) 42 S42 (7, 880. 85)
11 S11 (1891. 95, 1289. 85) 43 S43 (7,765. 85)
12 S12 (1891. 95, 1404. 85) 44 S44 (7, 650. 85)
13 S13 (1891. 95, 1519. 85) 45 S45 (7, 535. 85)
14 S14 (1891. 95, 1634. 85) 46 S46 (7, 420. 85)
15 S15 (1891. 95, 1749. 85) 47 S47 (7, 305. 85)
16 S16 (1891. 95, 1864. 85) 48 S48 (7, 190. 85)
17 S17 (1891. 95, 1979. 85) 49 S49 (7,75.85)
18 S18 (1734. 85, 2071. 10) 50 S50 (174.55,7)
19 S19 (1619. 85, 2071. 10) 51 S51 (289. 55, 7)
20 S20 (1504. 85, 2071. 10) 52 S52 (404. 55, 7)
21 S21 (1389. 85, 2071. 10) 53 COM1 (519. 55, 7)
22 S22 (1274. 85, 2071. 10) 54 COM2 (634. 55, 7)
23 S23 (1159. 85, 2071. 10) 55 COM3 (749. 55, 7)
24 S24 (1044. 85, 2071. 10) 56 VDD (864. 55, 7)
25 S25 (929. 85, 2071. 10) 57 INH (979. 55, 7)
26 S26 (814. 85, 2071. 10) 58 VDD1 (1094. 55, 7)
27 S27 (699. 85, 2071. 10) 59 VDD2 (1209. 55, 7)
28 S28 (584. 85, 2071. 10) 60 VSS (1324. 55, 7)
29 S29 (469. 85, 2071. 10) 61 0SC (1439. 55, 7)
30 S30 (354. 85, 2071. 10) 62 CE (1554. 55, 7)
31 S31 (239. 85, 2071. 10) 63 CL (1669. 55, 7)
32 S32 (7, 2030. 85) 64 DI (1891. 95, 24. 85)
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7. PACKAGE INFORMATION
7. 1. LQFP64-10x10-0.5
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[ = —— ]
— - | —
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1
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_ ]
C\]l |
< I e
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.6800 0. 063
Al 0,03 0.150 0,002 0. 008
A2 1. 350 1.4350 0. 053 0. 057
b 0. 170 0.240 0. 007 0. 009
c 0. 080 0., 200 0,004 0. 008
D 6., 900 T.100 0,272 0. 280
D1 8. 8350 9.1350 0. 348 0. 360
E 6. 900 7.100 0.272 0. 280
El 2. 850 9.1350 0, 348 0. 360
0. 400 (BSC) 0.016(BSC)
L 0. 450 0. 730 0. 018 0.030
£l l* il 1°* 7°
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7.2 QFP64-14x14-0.8

[0NRRNARANAALT

[N
[}
NOANATTTARLART]

TTTTTTOIOOUUTT]

o~ = i 11 | {
:4 Al [
[
Dimensions In Mill imeters Dimensions In Inches
Symbol Min Nax Min Max
A 2. 450 0. 096
Al 0. 050 0. 250 0. 002 0. 010
Al 1. BOO 2. 200 0.0M 0. 087
b 0. 300 0. 450 0.012 0. 018
I 0. 110 0. 230 0. 004 0. 008
o] 13, 900 14. 100 0. 547 0. 555
Dl 17. 050 17. 350 0.6M 0. 683
E 13, 900 14, 100 0. 547 0. 555
E1 17. 050 17. 350 0.6M 0. 683
B 0. B0OO (B3C) 0. 031 (BSC)
L 0. 730 1. 030 0. 024 0. 041
i 0 1° 0° i
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8. STATEMENTS AND NOTES:
8.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
M d i

Part name Lead and ereuty an Cadmlum. Hexavglent Polybrominated| Polybrominated
mereuty and cadmium chromium biphenyls biphenyl ethers

lead compounds | compounds compounds compounds paeny preny

Lead frame o o o o o o

Plastic resin o o o o o o

Chip o o o o o 0

The lead o o o o o o

Plastic sheet
. o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x: Indicates that the content of hazardous substances or elements exceeding the
SJ/T11363-2006 Standard limit requirements.
8.2 NOTION:

Recommended carefully reading this information before the use of this product;
The information in this document are subject to change without notice;
This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.

9. CONTACT:

Wouxi I-CORE Electronics Co., Ltd.

Addr: 2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China  http://www.i-core.cn
P.C: 214072 Tel: 0510-81888895 Fax: 0510-85572700

Marketing Department: 2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China
P.C: 214072 Tel: 0510-85572708 Fax: 0510-85887721

Shenzhen office: 26F Building12, xiangli garden hongli west Road, Shenzhen, Guangdong ,China
P.C: 518000 Tel: 0755-88370509 Fax: 0755-88370507

Guangzhou office: 901room-57,ledeGarden, leming fiest street,Guanghua Road, baiyun

District,Guangzhou,China
Tel: 020-36743257

Applied Technical Services:

Fax: 020-36743257

Application Department:
2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China
P.C: 214072 Tel: 0510-85572715 Fax: 0510-85572700
26F Building12, xiangli garden hongli west Road, Shenzhen, Guangdong ,China
P.C: 518000 Tel: 0755-88370509 Fax: 0755-88370507
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