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¢ Dot matrix LCD common driver with 64 channel output

o B4-bit shift register at internal LCD driver circuit
Internal timing generator circuit for dynamic displa EEEEEE

: e 9 y P DODOEE

e Selection of master/slave mode

* Applicable LCD duty: 1/48, 1/64, 1/96, 1/128 Chips or wafers

« Power supply voltage: 2.7V~5.5V
¢ LCD driving voltage: 8V~17V(Vpp-Vee)

« Interface
Dri
river Controller
COMMON SEGMENT
An0107 An0108 MPU

+ High voltage CMOS Process
e bare chip available

INTRODUCTION

The An0107 is a LCD driver LSI with 64 channel common outputs for dot matrix liquid crystal graphic
display system. The device provides 64 bits shift register and 64 output drivers. It generates the timing
signal to control the An0108.

The An0107 is fabricated by low power CMOS high voltage process technology, and is composed of the
liquid crystal display in combination with the An0108 (64 channel segment driver).
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BLOCK DIAGRAM
CU G2 CR “rrorrre e C62 CB3 CB4
A h
voL [ > 1 vor
vie [ _ , [ VIR
vaL [ - 64 bits 4-Level Driver ] v4r
vsL [ > ~ ] VSR
. A
64 bits Bi-directional shift register
X

D101 []
pcLK2 [ > Data shift direction & Phase Selection control Circuit > | DIO2

sHL [

A A il
— o
R [ >] FRM
0SsC Timing Generator Circuit ] cLK1
cr ] ] cLk2
| E N | J J J J
VDD VSS VEE DS1 DS2 MS FS

Proezd Ne 4806, Bld 4/3, Zelenograd, Moscow, Russia, 124460
Tel: +7(499)731-4906; +7(499)731-3270; Fax: +7(499)731-1508
E-mail: market@angstrem.ru; Web: www.angstrem.ru



‘V\\
L1}

”..
"

An0107

a2ngstram

]
ay
iy

CEN

.
b

REV 1.0

PAD DIAGRAM
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C48

C61
Cc62
C63
C64
Vee
VIR
V4R
V5R

VOR

2]
[12]

(8.0)

An@107

Chip size: 3.11x3.50 mm <
Pad size: 100x100 um®

Pad window: 90x98 um~

[23]
B

[28] [29] [20] [31] [a2] [33] [34] [35] [as] [o7] [ae] [a0] [e0] [41] [42] [43] [44]

c22| [1]
c20! [3]
C19| [4]
ci8| [s]

Ccz1
C17
C16
C15
Ci4
C13
Cciz2
C11
Cle

Cc9

c8

C7

Cé

C5
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C3

cz| [z1]

C1
Vee
VIiL
V4L
V5L
VoL
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¢0I1d
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WA
31D
SO
SK
aND
THS
40

aSa
1sd
Sd
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aaa

Note: Connect substrate to VDD or floating.
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PAD LOCATION COORDINATES

Pad No| Pad Name Coordinates Pad No | Pad Name Coordinates
X (um) Y (um) X (pm) Y (pm)

1 €22 -1426.70 | 1556.10 47 V4R 1426.60 | -1323.90
2 c21 A 1436.10 48 V1R f -1203.90
3 c20 1316.10 49 VEE -1083.90
2 c19 1196.10 50 c64 -963.90
5 c18 1076.10 51 cé3 ~843.90
6 c17 956.10 52 cé2 -723.90
7 c1l6 836.10 53 c61 -603.90
8 €15 716.10 54 c60 ~483.90
) c14 5596.10 55 c59 -363.90
10 c13 476.10 56 c58 -243,90
11 c1z 356.10 57 cs7 ~123.90
12 c11 236.10 58 €56 -3.90
13 c10 116.10 59 c55 116.10
14 c9 23,90 60 €54 236.10
15 cs ~123.90 61 c53 356.10
16 c7 ~243.90 62 c52 476.10
17 cé -363.90 63 Cc51 596.10
18 c5 ~483.90 64 c50 716.10
19 ca ~603.90 65 €49 836.10
20 c3 -723.90 66 c48 956.10
21 c2 2843.90 67 ca7 1076.10
22 cl -963.90 68 Cc4as 1196.10
23 VEE ~1083.90 69 cas 1316.10
24 V1L -1203.90 70 ca4 1436.10
25 V4L T1323.50 71 c43 v 1556.10
26 V5L -1443.90 72 ca2 1140.00 | 1611.80
27 VOL v -1563.90 73 ca1 1020.00 ’
28 vDD -974.90 -1618.10 74 c40 900.00

29 DIO1 -854.90 'y 15 Cc3° 780.00

30 Fs -734.90 76 c38 660.00

31 DS1 -614.90 77 c37 540.00

32 DS2 -494.90 78 c36 420.00

33 R -374.90 79 Cc35 300.00

34 CR ~254.50 80 c34 180.00

35 SHL -134.90 81 €33 60.00

36 GND -1.90 82 c32 -60.00

37 MS 131.10 83 c31 -180.00

38 CLK2 251.10 84 c30 -300,00

39 CLK1 371.10 85 c29 -420.00

40 FRM 491.10 86 c28 -540.00

a1 M 611.10 87 c27 -660.00

42 PCLK2 731.10 88 c26 -780.00

43 DIO2 851.10 89 €25 ~900.00

44 CL2 971.10 \ 90 c24 -1020.00

45 VOR 1426.60 | -1563.90 91 c23 ~1140.00 v
46 VSR 1426.60 | -1443.90
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PIN DESCRIPTION
Pin Number Symbol /0 Description
QFP
28 VDD Power | For internal logic circuit (+2.7~+5.5V)
36 VSS GND (0V)
23, 49 VEE For LCD driver circuit
27,45 VOL, VOR Power | Bias supply voltage terminals to drive LCD.
24, 48 V1L, VIR Select Level Non-Select Level
25, 47 VAL, V4R VOL (R), V5L (R) V1L (R), V4L (R)
The same voltage should connect VOL and VOR (V1L & VIR, V4L &
26, 46 V5L, V5R V4R, V5L & VER).
37 MS Input | Selection of master/slave mode
i) Master mode (MS=1):
DIO1, DIO2, CL2 and M are output state.
ii) Slave mode (MS=0):
SHL=1: DIO1 is input state (DIO2 is output state)
SHL=0: DIO2 is input state (DIO1 is output state)
CL2 and M are input state.
35 SHL Input | Selection of data shift direction.
SHL Data Shift Direction
H DIO1=>C1 ... C64->DI02
L DIO2->C64 ... C1->DIO1
42 PCLK2 Input Selection of shift clock (CL2) phase.
PCLK2 Data Clock (CL2) Phase
H Data shift at the rising edge of CL2
L Data shift at the falling edge of CL2
30 FS Input | Selection of oscillation frequency.
i) Master mode:
When the frame frequency is 70Hz, the oscillation
frequency should be
fosc=430kHz at FS=1 (VDD)
fosc=215kHz at FS=0 (VSS)
i) Slave mode:;
Connect to VDD.
31 DS1 Input | Selection of display duty.
32 DS2 i) Master mode:
DS1 DS2 Duty
L L 1/48
H 1/64
H L 1/96
H 1/128
i) Slave mode:
Connect to VDD.
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Pin Number .
QFP Symbol o Description
33 R RC Oscillator (Built-in capacitor)
34 CR i) Master mode: Use these terminals as shown below.
| anoto7 | | anoto7 |
RL_,,_JCR R| Jcr
Ry Open External
i) Slave mode: Stop the oscillator as shown below.
| Anoto7 |
R] lCR
Open VDD
39 CLK1 Output | Operating clock output for the An0108
38 CLK2 i) Master mode: connection to CLK1 and CLK2 of the An0108
i) Slave mode: open
40 FRM Qutput | Synchronous frame signal.
i}  Master mode: connection to FRM of the An0108
ii) Slave mode: open
41 M Input/ | Alternating signal input for LCD driving.
Output |y Master mode: output state
Connection to M of the An0108
ii) Slave mode: input state
Connection to the controller
44 CL2 Input/ | Data shift clock
Output | i) Master mode: output state
Connection to CL of the An0108
ii) Slave mode: input state
Connection to shift clock terminal of the controller.
29 DIO1 Output | Data input/output pin of internal shift register.
43 Dor2 MS SHL DIO1 DIO2
H H Output Output
L Output Output
L H Input Output
L Output Input
2241 C1-C64 QOutput | Common signal output for LCD driving.
91-50 Data M out
L V1
L
H V4
L V5
H
H VO
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ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit Note
Operating Voltage Voo -0.3~4+47.0 Vv (1)
Supply Voltage VEee Vpp-19.0 ~ Vpp+0.3 \' (4)
V -0.3 ~ Vpp+0.3 Vv 1), (2
Driver Supply Voltage 8 0o ). 2)
Vico Vee -0.3 ~ Vpp+0.3 \% (3), {4)
Operating Temperature Torr -30 ~ +85 °C -
Storage Temperature Tsta -55 ~ +125 °C -
Notes:
1. Based on Vgs=0V.
2. Applies to input terminals and /O terminals at high impedance. (Except VOL(R), V1L{R), V4L(R) and V5L(R)).
3. Applies to VOL{R), VIL(R), V4L(R) and V5L(R).
4. \Voltage level: Vop = VOL=VOR > V1L=V1R > V4L=V4R = V5L=V5R = Vge.
ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS (Vpp =+5.0V, Vss=0V, |Vop- Vee|[=8~17V, TA= -30~+85°C)
Characteristic Symbol Test condition Min Typ Max Unit | Note
Operating Voltage Voo - 2.7 - 5.5 \"
Input High Voltage Viy - 0.7Vop - Voo A )
Input Low Voltage Vi - Vss - 0.3Vop \'
QOutput High Voltage Vo lon=-0.4mA Vop-0.4 - - \' @)
Output Low Voltage VoL lo,=+0.4mA - - 0.4 \%
Input Leakage Current lka Vin =Vpp-Vss -1.0 - 1.0 pA 1)
OSC Frequency fosc Rf=47TKQ2% 315 450 585 kHz
. : VDD-VEE=17V
On resistance (Voiv-Ci) Ron Load current = +150uA - - 1.5 KQ
| Master mode; 1/128 dut - - 180 3
Operating Current oo y L ®
lop2 Slave mode; 1/128 duty - - 30 pA (4)
Supply Current lee Master mode; 1/128 duty - - 20 pA (5)
) fop1 Master mode; External clock 50 - 600 kHz
Operating Frequency
forz Slave mode 0.5 - 1500 kHz

Notes:

1. Applies to input terminals FS, DS1, DS2, CR, SHL, MS and PCLK2 and I/Q terminals DIO1, DIO2, M and CL2 in
the input state.

2. Applies to output terminals CLK1, CLK2 and FRM and /O terminals DIO1, DIO2, M and CL2 in the output state.

3. This value is specified at about current flowing through Vss. Internal oscillation circuit: Rf=47kQ. Each terminals
of DS1, DS2, FS, SHL and MS is connected to Vpp and out is no load.

4. This value is specified at about current flowing through Vgs. Each terminals is DS1, DS2, FS, SHL, PCLK2 and
CR is connected to VDD, MS is connected to Vss. CL2, M, DIO1 is external clock.

5. This value is specified at the current fiowing through Vee. Don’t connect to Viep (V1~V5).
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AC CHARACTERISTICS (Vop =5V+10%, Ta=-30~+85°C)
Master Mode (MS=Vpp, PCLK2=Vpp)
Characteristic Symbol Min Typ Max Unit
Data Setup Time tsu 20 - - us
Data Hold Time ton 40 - - us
Data Delay Time o 5 - - ps
FRM Delay Time tor -2 - 2 us
M Delay Time tom -2 - 2 S
CL2 Low Level Width twmc 35 - - us
CL2 High Level Width twHe 35 - - us
CLK1 Low Level Width L 700 - - ns
CLK2 Low Level Width twiz 700 - - ns
CLK1 High Level Width twhit 2100 - - ns
CLK2 High Level Width twhz 2100 - - ns
CLK1-CLK2 Phase Difference to12 700 - - ns
CLK2-CLK1 Phase Difference to21 700 - - ns
CLK1, CLK2 Rise/Fall Time tr/te - - 150 ns
-4 -
cL2 0.7Voo twic _ twhc / < twHe
0.3Vop B h -
ton N
tsu [ » tsu
DIO1 (SHL=Vop) 'y
DIO2 (SHL=Vss) to
to
<
DIO2 (SHL=Voo)
DIO1 (SHL=Vss) f \
—> tor
[
FRM
—_—
—= [ fom —»| le—ton
X 0.7Voo
M X 0.3Voo
te le— —»| |e— tr
7 b1 \
CLK1 \
twit o1z 1dozy
CLK2 - sz ‘\
tr — e tr
Figure 1. AC characteristics (Master Mode)
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Slave Mode (MS=Vss)
Characteristic Symbol Min Typ Max Unit Note
CL2 Low Level Width twict 450 - - ns PCLK2=Vsgs
CL2 High Level Width twHet 150 - - ns PCLK2=Vssg
CL2 Low Level Width twicz 150 - - ns PCLK2=Vpp
CL2 High Level Width twhc2 450 - - ns PCLK2=Vpo
Data Setup Time tsu 100 - - ns
Data Hold Time tou 100 - - ns
Data Delay Time to - - 200 ns (Note)
Qutput Data Hold Time th 10 - - ns
CL2 Rise/Fall Time trfte - - 30 ns
Note: Connect load CL = 30pF
Output a—]
;”r 30pF
twiet
te le— {r
CL2 (PLK2=Vss) 0.7Voo \ ey
0.3Voo h £
tsu twhcz2 =
tr -— le— tr
X
CL2 (PLK2=Von) \ twez /
b A
. to N ton
DIO1 (SHL=Von) .
DIO2 (SHL=Vss) x 0.7Voo
Input Data I\ 0.3Voo
tH
DIO1 (SHL=Voo)
DIO2 (SHL=Vss) X 0.7Voo
Output Data 0.3Voo
Figure 2. AC characteristics (Slave Mode)
9
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FUNCTION DESCRIPTION

1. RC Oscillator

The RC Oscillator generates CL2, M, FRM, of the An0107, and CLK1, CLK2 of the An0108 by the oscillation resister
R and internal capacitor C. When selecting the master/slave mode, the oscillation circuit is as following:

i} Master Mode: In the master mode, use these terminals as shown below.
For Internal Oscillation (Rf=47k0Q) For External Clock

| anot07 ] | anot07 |
R| |cR R| Jer
Ry Open External

i) Slave Mode: In the slave mode, stop the oscillator as shown below.

| An0107 |
R| Jcr
Open VDD

2. Timing Generation Circuit

It generates CL2, M, FRM, CLK1, and CLK2 by the frequency from oscillation circuit.

1) Selection of Master/Slave (MS) Mode
When MS is H, it generates CL2, M, FRM, CLK1, and CLK2 internally.
When MS is L, it operates by receiving M and CL2 from the master device.
2) Frequency Selection (FS)
To adjust FRM by 70Hz, the oscillation frequency should be as following:

FS Oscillation Frequency
fosc = 430kHz
L fosc = 215kHz

In the slave mode, it is connected to Vpp.
3) Duty Selection (DS1, DS2)
It provides various duty selection according to DS1, DS2.

DS1 DS2 Duty
L 1/48
L
H 1/64
L
4 1/96
H 11128

10
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3. Data Shift & Phase Select Control

1) Phase Selection

Itis a circuit to shift data on synchronization of rising edge or falling edge of the CL2 according to PCLK2.

PCLK2

Phase Selection

H

Data shifts on rising edge of CL2

L

Data shifts on falling edge of CL2

2) Data Shift Direction Selection
When MS is connected to Vpp, DIO1 and DIO2 terminal is only output.
When MS is connected to Vs, it depends on the SHL.

MS SHL DIO1 DIO2 Direction of Data
H H Output Output C1->C64
L Qutput Output C64 > C1
L H Input Output DIO1 > C1 ... C64 - DIO2
L Output Input DIO2 > C64 ... C1 - DIO1

Proezd Ne 4806, Bld 4/3, Zelenograd, Moscow, Russia, 124460
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TIMING DIAGRAM
1.  1/48 Duty Timing (Master Mode)
Condition: DS1=L, DS2=L, SHL=H(L), PCLK2=H
CR InEnEninininininEnlE
! 4 !
ckt i L2 LI s T L es L e L
CLK2 _|Y‘| L LI L [
N1 2 B w48 1 2 3 46 47 48
1% I P I P I I 6 I
PRV [ 4y 5 4, =
DIO1 (DIO2) : :I: 1 l. :I' 1L : : :
- 4 L5 5 =
Mol = § I
vi | i ivo Pl Vi {Lvo
C1 (C48) ——""_I Ve s | s E E’
R Vo R i i E
Pl Y P
C2(Ca7) — i va L L ;1 Lvs [0 v —_V4
. P vo i e
V10 A V1 " I
carer) il ¥ 1M Tl
C48(C1) | vs 1+ V4 . [ ;I 4 vis V4
DIO2 (DIO) 1 N 7 . -
Relation of CL2 and DIO1 (DIO2)
CLK2 L L U L
CL2 i il ‘ l‘lnji Il
DIO1(DIO2) | N 4] f
12
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2. 1/128 Duty Timing (Master Mode)

Condition: DS1=H, DS2=H, SHL=H(L), PCLK2=H

REV 1.0

CR

CLK1

CLK2

126
CcL2

127

128

FRM s \— e i g
DIO1 (DIO2) | L 4 I L 4 e
] [ R}l . i : :
M e 4 — |
Voo o R [
vi o Pl Vi il
A va P y L
C1(C128) | 1\ —i \is_| n P
P o . B
Vi Y V1 o
c2(c12n) —— | | v e I gLl
P vo |G A
' Vil LoV VAR
C127(CD) [T LI i B o e s [ SLE
V5 HEE H E E V5 E . .
A E E i V4 V:O: : v a4 ; ; \EM
C128(C1) — vs Ny P A LY ——
DIO2 (DIO1) 1 M ™ i\ -

T n

Relation of CL2 and DIO1 (DIO2)
CLK2 |_| |_| ] ! "
CL2 E I 1L ' N é
DIOI(DIO2) | ¥
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3. 1/48 Duty Timing (Slave Mode)

Condition: SHL=H(L), PCLK2=L

REV 1.0

CL2

M

DIO1 (DIO2)

C1 (C48)

C2 (C47)

C47 (C2)

C48 (C1)

DIO2 (DIO1)

12 46 47 48 1 2 46 47 48
! N : :
_! Y 1%1 !—
17l \ H \ HE
H 1T H m :
'Vo 5 VO
S v
E ST V5 E
Y/ : i
V1ive va LV Vi v

|
1
\
'
_'-jj 14,
\

V1 i
v [ —h Lvs 2

7

4. Power Driver Circuit

Voo
A
¥
ve voLr VDD
R1Z V1
VIR
R1
R2 ] To An0108 An0107
R1
va VALR
R1
V5LIR
VR :EE
Vee
Relation of Duty & Bias
oty Bias ROW When duty f is 1/48, th | f i
1/48 1/8 R2 = 4R1 en duty factor is 1/48, the value of R1 & R2 should satisfy
1/64 1/9 R2 = 5R1 R1/(4R1+R2)=1/8
1/96 1/11 R2 = 7R1 R1=3KQ, R2=12KQ
1/128 112 R2 = 8R1
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1/128 duty Segment driver (An0108) Interface circuit
£ & ri
7 h 0 | (T TT1T71 '5
5 - L
T 3333 U
caomwm > SN®W
>>2>> SS5SS> cs3
cs3
cs2s  An0108 o . An0108  CS2B EI N
@ cs1B 3 o o o« cs1B[M 2
> b o o3 DBO~DB7 -
7-9- DBO~DB7 t 2 2 (e 3 ~087
RSTB bt @ » = 8
E .
Re : Rs
e g g 2
= & 0 s ¥¢  vss
. 0 £s003 2 £=33. voo[;
| I P
A 1 Ly LCD Panel 4— 7
# T T T T 1§ | I I T 7
Y] 5
5 el W 5 Ssg
i rre 4 oNmwn >
SCN®WL > gg9eyg
>55>>> : : cs3
o : : AN0108  CS2B
ﬁ cs2e  An0108 : : 3 csiBMH @
z []esie 3 : DBO~DB7 [
74 DBO~DB7 @ :l/,\ - 6 /1\': ¢ RSTB -
RSTB o @ o b e o
E w 7] RW ﬁ;_l__r_.r_l
RW RS %) wmm e o ™
RS - ey L2588
= 2 o = Eg_‘g\/ss—E GO
VoD <333 2 COMT - vveen COoM128 E=socoos s 3
| I . r
’ P I I‘Q Py y
5 cc MPU
g_g L1 1 T
C1~C64 ool C1~Cb4 gmg%-{
a wy
R o
+ 2 DIO2 jT— DIO2 a
i g:; ~ = ploT PIon }~ — CLK2 = open
[ | o 9 cL2 ]0[ CL2 [e] g CLK1 F—= open
ez =g M M S © FRM [~———s cpen
MS  c© s cikifyf2 Zo
FS S clkz e R
[ St FRM ———e open Vee
*+{vDD R
ol d od o
0 §§§§m 5|0 gecewe
g gg3gy S V5
Voo - - [ o va
[ S 1° s V3
V2
V1
Vo
VDD
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