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The APU0065 is a LCD driver LSI that is fabricated

by low power CMOS technology. Basically this LSI

consists of 20 × 2bit bi-directional shift register, 20 ×

2bit data latch and 20 × 2bit driver. This LSI can be

CMOS Process used a Common or Segment driver.
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•••••      Dot matrix LCD driver with 40 channel

       output.

•••••      Selectable function to use Common / Segment

       drivers simultaneously.

•••••      Input / Output signal

•••••      Output ; 20 × 2 channel waveform for LCD

       driving

•••••      Input ; - Serial display data and control pulse

       from the controller LSI .

•••••      Bias voltage (V
1 
- V

6
)

•••••      QFP64 and bare chip available
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Driver (cascade connection) Controller
Other APU0065 APU0066

•••••      Display driving bias ; static-1/5

•••••      Power supply voltage ; V
DD

= +5V ± 10%

                                         V
DD

= +3V ± 10%

•••••      Supply voltage range for display : ≤ 10V

•••••      Negative display voltage :

       0 ≥ V
EE 

≥ V
DD 

- 10V

•••••      Interface

APU0065

Package Type

Handling Code

Package Type
    Q : QFP
    Y : Chip

Handling Code
    TY : Tray

E
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Figure 1. Block diagram of APU0065
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Figure 2. QFP 64 Top View
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 Note : Input pin can not be floated, or it will cause large leakage current.

PAD (NO.) INPUT/
OUTPUT

NAME DESCRIPTION INTERFACE

V EE (33) Power

Operat ing Vol tage For logical  c ircui t  (+5V    10%, +3V    10%)

Power  Supp ly

V D D (25) Power

Power Operat ing Vol tage

Power  Supp ly

Power  Supp lyV SS (36)

Negat ive Supply  Vol tage For LCD driver circui t(0     VEE      VDD -10V)

0V (GND)

V 1 ~ V6
(46 ~ 51) Input Bias Vol tage Bias Vol tage level  for  LCD dr iveInput

M (42) Input Al temated s ignal  for  LCD
driver output

CL1,  CL2
(34, 35)

Input Data shif t  /  latch clock

Control ler

Control ler

InputFCS (45) Mode se lect ion Control ler

I f  FCS equals to VSS ,  Par t1 and Part2 both are segment mode.
I f  FCS equals to VDD ,  Part1  is  segment mode but Part2 is
common mode .

DL1 ,  DR1
(37, 38)

Data inter face

SHL1 (43) Input
Shif t ing direct ion control
s ignal  of  Part1

Control ler
or

 APU0063

SC1 ~  SC20 Output LCD dr iver LCD dr iver  output  of  Part1

Select ion of the shif t  directon of Part 1 shif t  register

L C D

DL2,  DR2
(39, 40)

Input
Output

Data inter face

SHL2 (44) Input

Control ler
or

A P U 0 0 6 3

SC21 ~  SC40 Output LCD dr iver

Select ion of the shif t  directon of Part 2 shif t  register

Data input /  output of Part1 shif t  register

Data input /  output of Part 2 shif t  register

SHL1 DL1 DR1

V D D output inputV D D

V SS input output

SHL2 DL2 DR2

V D D output InputV D D

V SS Input output

Input
Output

Power  Supp ly

This is the signal for LCD twist ing

These signal  control  the shi f t  and latch of
driver. More detai l  scr ipt ion in next l ine FCS.

Shif t ing direct ion control
s ignal  of  Part2

LCD dr iver  output  of  Part2 L C D

Control ler

Control ler

Mode CL1 CL2 M

Segment

C o m m o n

M

Mlatchshift

shiftlatch

≥ ≥
± ±
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When Part1 or Part2 be selected to work in seg-

ment mode (FCS pin = V
SS

), these are the liquid

crystal segment drive outputs. A signal of driving pin

in segment mode is the one of V
1
, V

2,
 V

3
 or V

4
.

These selecting are following.

�����������
Only Part2 can be selected to work in common

mode (FCS pin = V
DD

). These are the liquid crystal

common drive outputs signal of driving pin in

segment mode is the one of V
1
, V

2,
, V

5 
or V

6
. These

selecting are following.

�����

When Part1 shift direction control signal,

SHL1, is set to V
SS

.

Now the Part1 register shift direction is

DL1 → SC1 → SC2 → . . . → SC19 → SC20

→ DR1

Otherwise,when SHL1 is set to V
DD

.Its

direction is

DL1 ← SC1 ← SC2 ← . . . ← SC19 ← SC20

← DR1

Data of latch M Output voltage
High High V1

High Low V2

Low High V3

Low Low V4

Data of latch M Output voltage
High High V2

High Low V1

Low High V6

Low Low V5

 �����

When Part2 shift direction control signal,

SHL2, is set to V
SS

.

Now the Part1 register shift direction is

DL2 → SC21 → SC22 → . . . → SC39 →
SC40 → DR2

Otherwise,when SHL2 is set to V
DD

.Its

direction is

DL2 ← SC21 ← SC22 ← . . . ← SC39 ←
SC40 ← DR2

���
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Characteristic Symbol Value Unit

Operat ing Vol tage

Dr iver  Supply Vol tage

Input  Vol tage 1

Input  Vol tage 2 (V1 ~  V6)

Operat ing Temperature

Storage Temperature

V D D

V L C D

V IN1

V IN2

T O P R

T S T G

-0.3 ~ +7.0

V D D -13.5 ~ VD D +0.3

-0.3 ~ VD D +0.3

V D D +0.3 ~ VE E-0.3

-30 ~ +85

-55 ~ +125

V

V

V

V

oC

oC

�#
����
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��
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DC characteristics (V
DD 

= 2.7 ~ 5.5V, 0 ≥ V
EE

 ≥ V
DD 

- 10V, V
SS 

= 0V, Ta = -30 ~ +85 °C)

AC characteristics  (V
DD 

= 2.7 ~ 5.5V, 0 ≥ V
EE

 ≥ V
DD 

- 10V, V
SS 

= 0V, Ta = -30 ~ +85 °C)

Characteristic Symbol Unit

Operat ing Current*

Supply  Current*

Input  High Vol tage

IDD

ILKC

V IH

V IL

V O H

Input  Low Vol tage

Test condition

fCL2 =  400KHz

fCL1 =  1KHz

Input  Leakage Current

Output  High Vol tage

Output  Low Vol tage

Min Max

1

10

_

_

Vol tage Descend ing

Leakage Cur rent

IEE

V OL

V D1

V D2

IV

IO N = 0.1mA for one of SC1 ~ SC40

IO N = 0.05mA for each SC1 ~ SC40

_

V IN = 0 - VDD

IOH =  -0 .4mA

IOL =  +0 .4mA

0.7 VDD
V DD

0.2 VDD0

m A

µA

V

µA

V

µA

-5 5

V DD - 0.4 _

_

_

_

0.4

1.1

1.5

10-10
V IN = V DD ~ V EE
(Output  SC1 ~ SC40 :  f loat ing)

Applicable pin

V ( V 1 ~ V 6 ) -
SC (  SC1 ~ SC40 )

V 1 ~ V6

DL1,  DL2,  DR1,  DR2

CL1,  CL2,  DR1,  DR2,
DR1,  DR2,  SHL1,  SHL2,

M,  FCS

_

Characteristic Symbol Unit

Data shi f t  Frequency

Clock High Level  Width

fCL

tLS

tW C K L

tSL

tR / tF

Test condition Min Max
_

tW C K H

tSU

tDH

tD

K H z

ns_

_

Applicable pin

DL1 ,DL2 ,DR1 ,DR2

C L 2Clock Low Leve l  Wid th

Clock Set -up T ime

Clock Rise /  Fal l  T ime

Data Set -up T ime

Data Hold  T ime

Data Delay T ime

_

_

_

_

_

_

_

_

_

_

_

_

f rom CL2 to  CL1

f rom CL1 to  CL2

800

800

500

500

300

300

600

400

200

DL1 ,DL2 ,DR1 ,DR2,FLM

C L 2

CL1 ,CL2

CL1 ,CL2
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Figure 3. Timing diagram of signals

CL2

Data in
(DL1,DL2)

(DR1,DR2)

Data out

(DL1,DL2)
(DR1,DR2)

CL1

FLM

V IL

V IH

V IH

V IL

V O H

V OL

tD

tR
tW C K H

tW C K L

tF

tDH

tSU

V IL

V IH

tSL

tLS
tLS

tW C K H
V IL

tFtSU

tR

V IL

V IH

V IH
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1)  Segent mode

CL1

CL2

DL1 /  DR1

DL2 /  DR2

M

OUTPUT OF
LATCH (SC)

Latch

Shif t

S C 1 S C 2 S C 4 0S C 3 9

S C 1 ~ S C 4 0

When the FCS is connected to V
SS

, APU0065 (SC1 ~ SC40) is operated as segment driver.

(refer to figure 5)

Figure 4. timing diagram of Segment mode

2) Common mode

When the FCS is connected to V
DD

, only part2 (SC21 ~ SC40) of APU0065is operated as common driver.

(refer to  figure 6.)

Figure 5. timing diagram of Common mode

OUTPUT OF
LATCH (SC)

CL1

CL2

M

DL2 /  DR2

Latch

Shif t

S C 2 1 ~ S C 4 0
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Figure 6. SC1 ~ SC40 output waveform

V 1

F C S

O U T P U T  O F
LATCH (DATA)

M

PART 1
(SC1 ~ SC20)

PART 2
(SC21 ~ SC40)

V 1

V 1

V 1

V 2

V 2

V 2

V 2

V 3
V 3

V 4 V 4

V 6

V 5 V 5

V 6

Note : When fcs equals to high voltage, PART 2 (SC21 ~ SC40) is operated as LCD   Common driver.

         PART 1 (SC1 ~ SC20) always be operated as LCD segment driver, no matter fcs equals to high or low

Anpec Electronics Corp.
Head Office :

5F, No. 2 Li-Hsin Road, SBIP,
Hsin-Chu, Taiwan, R.O.C.
Tel :  886-3-5642000
Fax : 886-3-5642050

 Taipei Branch :
7F, No. 137, Lane 235, Pac Chiao Rd.,
Hsin Tien City, Taipei Hsien, Taiwan, R. O. C.
Tel :  886-2-89191368
Fax : 886-2-89191369

�$%�&'(���(�)*+(
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1. Segment driver

APU0066
(controller)

COM1
~

COM16

M CLK2 CLK1 D

common signal

LCD

SHL1
SHL2
FCS

DL2 CL1 CL2 M

DR1
DL1

APU0065
(Seg driver)

SC1~SC40

DR2

SHL1
SHL2
FCS

DL2 CL1 CL2 M

DR1
DL1

APU0065
(Seg driver)

SC1~SC40

DR2

OPEN

2. Segment / Common driver

Common signal

Controller

M CL1 CL2

D

LCD

DL1
DL2

SHL2 CL2 CL1 M

SHL1
FCS

APU0065
(Seg / Com driver)

SC1~SC20

DR1

SHL1
SHL2

FCS

DL2 CL2 CL1 M

DR1
DL1

APU0065
(Seg driver)

SC1~SC40

DR2
OPEN

FLM

SC21~SC40

V D D

Segment signal

Figure 7. Connection between APU0065 and Controller
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Figure 8. Chip pad arrangement
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COORDINATE COORDINATE
PAD NUMBER PAD NAME

X Y
PAD NUMBER PAD NAME

X Y

1 SC29 902.5 630.0 31 VEE -902.5 -630.0

2 SC28 850.0 732.5 32 CL1 -800.0 -722.5

3 SC27 725.0 732.5 33 CL2 -700.0 -732.5

4 SC26 600.0 732.5 34 VSS -600.0 -732.5

5 SC25 500.0 732.5 35 DL1 -500.0 -732.5

6 SC24 400.0 732.5 36 DR1 -400.0 -732.5

7 SC23 300.0 732.5 37 DL2 -300.0 -732.5

8 SC22 200.0 732.5 38 DR2 -200.0 -732.5

9 SC21 100.0 732.5 40 M -100.0 -732.5

10 SC20 0.0 732.5 41 SHL1 0.0 -732.5

11 SC19 -100.0 732.5 42 SHL2 100.0 -732.5

12 SC18 -200.0 732.5 43 FCS 200.0 -732.5

13 SC17 -300.0 732.5 44 V1 315.0 -732.5

14 SC16 -400.0 732.5 45 V2 430.0 -732.5

15 SC15 -500.0 732.5 46 V3 545.0 -732.5

16 SC14 -600.0 732.5 47 V4 660.0 -732.5

17 SC13 -725.0 732.5 48 V5 775.0 -732.5

18 SC12 -850.0 732.5 49 V6 905.0 -632.5

19 SC9 -902.5 630.0 50 SC40 902.5 -525.0

20 SC10 -902.5 525.0 51 SC39 902.5 -420.0

21 SC11 -902.5 420.0 52 SC38 902.5 -315.0

22 SC8 -902.5 315.0 53 SC37 902.5 -210.0

23 SC7 -902.5 210.0. 54 SC36 902.5 -105.0

24 VDD -902.5 105.0 55 SC35 902.5 0.0

25 SC6 -902.5 0.0 56 SC30 902.5 105.0

26 SC5 -902.5 -105.0 57 SC31 902.5 210.0

27 SC4 -902.5 -210.0 58 SC32 902.5 315.0

28 SC3 -902.5 -315.0 59 SC33 902.5 420.0

29 SC2 -902.5 -420.0 60 SC34 902.5 525.0

30 SC1 -902.5 -525.0


