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EM&3040 LCD driver

1.General description

The EM83040 is a dot matrix LCD driver which is fabricated by low power CMOS
technology. This chip includes 80- bits shift register , 80 bits data latch and 80 bits
level driver. A LCD RAM inside can be mapping to LCD signal. It converts RAM
data to parallel data and output lcd waveform to LCD.

2.Features

(1) Supply power 2.4~6V

(2) Internal RAM : 2.5k x 4 bits

(3) RAM can be controlled by eight signals including four bit data bus.

(4) LCD drive voltage <18V

(5) Duty: 1/32, 1/48, 1/80

(6) Bias voltage can be supplied externally

(7) Build in DC converter double and triple

(8) Modularized function: connect to another 83040 to extent LCD matrix

(9) One DC converter enabled and other 83040 can shared with this.

(10) Chip form (EM83040H), 128 pin package (14mm x 20mm EM83040AQ), 160
pin package (EM83040BQ)

3.Application

(1) Data Bank
(2) LCD toy

(3) Education computer
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4.Pin assignment
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6.Pin description

VDD Power

GND power Ground

VSS3 Power EN=0 and MAIN=1, 2*VDD output, EN=1 ,VSS3=VDD
VSS2 Power EN=0 and MAIN=1, 3*VDD output, EN=1, VSS2=VDD
MAIN I Master or slave control signal.

MAIN=1 ,master unit
MAIN=0, slave unit

EN I This pin control whole chip power. This chip will work
when this pin is connectted to ground. And whole chip will
disable when connect to VDD voltage.

EN=0 and MAIN=1 the chip will generate VSS2, VSS3,
FRAME, LOAD, CLK signal and internal RC clock.
EN=1, standby mode

M1 I Mode select
MO I Mode select
RAMEN RAM read and write control signal.
1 => can not read and write. 0=> can read and write.
RAMADS RAM data select signal
1=> RAM Data , 0=>Address
RAMW RAM write signal, low write
RAMR RAM read signal, low read
RAMD3~RAM RAM data or address bus
DO
CLK /O System clock.

MAIN=1 , the master unit will output system clock.
MAIN=0, the slave will accept the clock from master unit.

LOAD /O LCD load signal between one COMMON signal to another .
MAIN=1, the master unit will output LOAD signal.
MAIN=0, the slave will accept the signal from master unit.

FRAME /O LCD frame control .
MAIN=1 , the master unit will output FRAME signal.
MAIN=0, the slave will accept the signal from master unit.

CA I Coupling capacitor

CB | Coupling capacitor

V1~V5 I Reference voltage input ,highest V1..lowest V5
01~080 O LCD waveform output
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7.Function description

(1)User can use MAIN pin to chose master unit or slave unit.

MAIN Unit Function
1 MASTER |Generate these signals

Clk, Frame, Load, VSS2, VSS3, Internal RC clock
0 SLAVE Accept these signals

Clk, Frame, Load, V1, V2, V3, V4, V5

(2)User can use M1,M2 to chose four modes. As followed

MASTER MAIN M1 MO |Segment Common Ps.
Model 1 0 0 Reserved for test
Mode2 1 0 1 0(80:1)=C(80:1)
Mode3 1 1 0 0(32:1)=S(32:1)  |0(80:33)=C(48:1)
Mode4 1 1 1 0(48;1)=S(48:1) |0(80:49)=C(32:1)
SLAVE |MAIN M1 |[MO |Segment Common Ps.
Model 0 0 0 Reserved for test M1, MO should
Mode?2 0 0 1 0(80:1)=S(80:1) as same as
Mode3 0 1 0 0(80:1)=S(80:1) master unit
Mode4 |0 1 1 0(80:1)=S(80:1)
Ps: S=segment C=common
(3)RAM control
Write mode
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> L( Ten RAM enable RAM disable

ERAMEN > <
ERAMADS ADDRESS ‘ > Tdd DATA

'RAMD(3:0} A2 Al b1 D —{p

' ™ P

'RAMW f Tdh

| j: iiw I

'RAMR
‘ A3=address(11:8)

A2=address(7:4)
Al=address(3:0)

LCD RAM can be written or read with control signal. The RAMEN pin can
select a RAM which can be read or write . The RAMADS pin can select whether
RAMD(3:0) are data or address of RAM. At the address mode ,RAMADS is low and
user should sent address three times. From address (11:8) to address (3:0). Then it will
go into data mode when RAMADS is high. In data mode , user can sent one or more
nibble data which address can be increased by internal counter.

Once the RAMEN pin is high, the RAM can not read and write.

(4)read mode

| > < Ten RAM enable RAM disable -
" RAMEN < > <
. RAMADS ADDRESS |  DATA > Tdd I

RAMD(3:0) Uasfaz a4 bt —1p2 1 p3 |
- RAMW %‘ ’é@ }édh

" RAMR ]

A3=address(11:8)
A2=address(7:4)
Al=address(3:0)

As same as write mode , user has to sent address three times. And read data from
RAM one by one which address can be increased by internal counter. Note!! Be sure
to make RAMR low pulse 2 u S (Tdv +data) width and 2 u S (Tdd) high width at

least.

(5)RAM mapping
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RAM address is from 0 to address 2559

User fill “1” to LCD RAM , LCD driver will generate “light” waveform. Otherwise ,

it will generate a “dark” waveform. The LCD RAM area is mapped to segment 1 to

segment 80 from address 0 to address 19. And user can refer to fig.5 to get the idea of

address2559 ........ Address2547 . ..o
GENERAL RAM LCD RAM
address0063 ........ . address0039 ...
address0031 ........ L addressO019 ...
b3 b2 bl b0
s80s79s78s77

address2528

address0032
address0000
b3 b2 bl b0
s4 s3s2 sl

COMS0

COM2
COM1

LCD ram mapping. The other RAM can use as general RAM for data storage.

Fig5

(6)LCD waveform
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8.Absolute rating
RATING SYMBOL [VALUE UNIT
DC SUPPLY VOLTAGE V+ <6 \%
INPUT VOLTAGE Vin -0.5TOVdd+0.5 |V
OPERATING TEMPERATURE Ta 0 TO 70 T
RANGE
9.DC characteristic
(Ta=0°C ~ 70°C, VDD=3V%5%, VSS=0V)
Symbol Parameter Condition Min | Typ | Max | Unit
VIH Input High Voltage 2.0 \Y
VIL Input Low Voltage 08| V
Ioh Output High current [VDD=3V 100 HA
Tol Output low current VDD=3V -100 HA
Isd Standby current EN=1 1 4 | pA
Iop Operating current EN=0 . MAIN =1 400 | 600 | pA
(MASTER) , DC
converter enable, IMHz
clock
INPUT=VDD
EN=0 . MAIN =0 100 | 150 | pA
(SLAVE), DC

converter disable,

1MHz clock

INPUT = VDD
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10. AC Characteristic

(Ta=0°C ~ 70°C, VDD=3V, VSS=0V)

Symbol | Parameter Min Typ | Max | Unit
Tframe Frame period 1/64 S
Tload Load period 31 uS
Ten Enable time 30 uS
Tw Write low pulse 2 uS
Tdh Data hold time 500 nS
Tdd Data to data time 2 uS
Tdv Data valid time 1500 nS

11. AC timing

}e Tframe %{

FRAME J POSITIVE FRAME NEGATIVE FRAME ‘

e

‘CO ‘Cl ‘

( Tload

LCD contrl timing
Fig7

10
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‘ ) ( Ten RAM enable RAM disable
'RAMEN ) e

ERAMADS ADDRESS ‘ > Tdd DATA
'RAMD(3:0} alHar oo D2 D3

'RAMW

'RAMR
‘ A3=address(11:8)

A2=address(7:4)
Al=address(3:0)

LCD RAM write mode
Fig8

LCD RAM read mode

‘ > < Ten pAM enable RAM disable -
' RAMEN  |<—— > <
RAMADS | ADDRESS | DATA > Tdd | ‘
" RAMD(3:0) (sl far - oo o2 {3 |
e D8]

© RAMR | | | ] T

A3=address (11:8) A2=address(7:0) Al=address(3:0)
D1= first nibble D2=second nibble D3=third nibble data

11
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12. Application circuit

(1),C32 x S48, 78861+83040

3
KE) :
Co
j— 0.1U
GND
PORT6 EM78861 VDD ‘(VDIJ‘
FRAME| FRAME ~ MAIN—F0
[EN L VDD
GND PORTS PORT70 LOAD- | LOAD M1 —pp
~—| TEST PORT90 [RE! €bK— | CLK Mo
PORT91 [RADS oy EN cA [T L
XIN  PORT2 BW-— " in™ | GND cg — 01U
32768 5 PORT93 [RR _ pov | RAMEN 01U
CNDL = f xouT  PORTI(:4RDG:D o Ramaps VSS2 — P
30 RW—— RAMW 0.1UgNp
VDD | RESET RR— RAMR  VSS3 —{}—
D:): ﬁslijlz RD@:0)| RAMD(3:0)
EN
0.1U

figl0
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(2),C32 x S128, 78861 +83040+83040

GND

30
32768 —
GN B

30

VDD

figll

PORTS8
TEST

XIN

xout

RESET

BUZ
/BUZ

EM78861

PORT70
PORT71
PORTY90
PORT91
PORT92
PORT93
PORTY(7:4)

C31

Co

TO VSS2
OR VSS3

EM83040 LCD controller

LCD
$127....580 $79....50
0.1U 0.
VDD GND 0%0....01 v
MAINXVJDH?) FRAME | FRAME MAIN VDE
M1 LOAD_ | LOAD ML o
Mo |-YDD Mo |-YDD
CA [ L K CA [
EN___ | EN
T 0.1U
CB 01U GND__ | GND CB
- REN2 | RAMEN
VSS2 HSS \T?ND RADS | RAMADS VSS2 | —
: RW_—_| RAMW
vsss [YSSILGND OO ) RAMR | VSS3 [—
RAMD(3:0) RD(@:0) | RAMD(3:0)
V1V2V3V4V5 V1V2V3V4V5
\VhV#VﬁM#’S
EN
\
Toau
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(3), C48 x S112, 78861 +83040 +83040

EM78861

PORT70
PORT71
PORT90
PORT91
PORT92
PORTY3
PORTY(7:4)

C47

Co

aND PORTS
TEST

X XIN

32768 —

GNDL7T— | xoUT

30

VDD | RESET

BUZ
/BUZ

figl2

TO VSS2
OR VSS3

LCD

Si1l...

-€EK—| CLK Mo
EN EN CA
_GND__| GND CB

RADS | RAMADS VSS2

RR— | RAMR  VSS3
RD(3:0) RAMD(3:0)

V1V2V3V4Vs

.S80

0.1U

=
[ 7T 01U
0.1U

VSS% GND
.1U
VSS% GND

$79....80
080....01 0.
vDD —
FRAME| FRAME MAIN%%
_LOAD_| LOAD ML —C0h
Mo |_GND
€EK—| CLK
EN EN CA
_GND__| GND B ——
REN2 | RAMEN
RADS | RAMADS V582 ——
RW_ | RAMW
RR——| RAMR VSS3
RD(3:0)| RAMD(3:0)
VIV2V3V4V5
MIV%V#/MS
EN
0.1U

14
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(4) C80 x S160, 78861 + 83040 +83040 +83040

[KEY

GND___|

F—

32768

30

B

PORT6 EM78861

BUZ
/BUZ

C79|

o

PORTS PORT70 |EN—
TEST PORT71 [RENI—
RC R PORT72 |REN2
XIN PORT90 |REN3—
PORT91 _N:um
XOUT PORT92 |[RW__
PORTY3 |[BR—
RESET PORTY(7:4)RD(3:0)

080...01 ypo
MAIN
FRAME
LOAD  yp
CLK CA
EN CB
GND
RAMEN  vgg)
RAMADS
RAMW  ygs3

RAMR
RAMD(3:0)

V1V2V3V4V5

0.1U

- |-GND

LCD
- $159....580
0.1U 0.1U
080...01 ypp I —GND 080....01 ypr L1 GND
MAIN|VBD— MAIN|GND-
MMWH,_\VE M1 |GND FRAME Mwww_m M1 LGND  FRAME
Mo [¥DD Mo [YDD LOAD
CLK CLK R
EN @ = ow EN & —— BN
GND CB : GND CB
| RAMEN 0.1U p REN2 | RAMEN zn_m zw
| RAMADS VSS2 kmﬁ%nz: RADS | RAMADS V882 —— RADS
| RAMW VSS3 GND RW—— RAMW
r RAMR  VSS3 \, =" RR— RAMR  VSS3| — RW-—y
RAMD(3:0 :0)] RAMD(3:0
(3:0) RD@:0)] (3:0) RDG:0)
VIV2V3V4V5 VIV2V3V4V5
Vivavivavs
EN
0.1U

Mivavivevs

Figl3
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€uh6652 Pad Name & Cordinates Table

euh6652 Pad Name & Cordinates Table

Structure Name; EUH6652
Chip Size: 4160 * 3080 UM

Structure Name: EUH6652
Chip Size: 4160 * 3080 UM

Pin No Pad Name Coordinate Pin No Pad Name Coordinate
(X,Y) (X, Y
1 26 VR2 -1920.0 ,-780.0
2 27 VR3 -1920.0,-900.0
3 28 Vi -1920.0 ,-1020.0
4 29 V2 -1920.0 ,-1140.0
5 30 V3 -1920.0 ,-1260.0
6 31
7 32
8 33
9 MO -1920.0,1260.0 34
10 ENB -1920.0,1140.0 35
11 RAMENB -1920.0,1020.0 36
12 RAMADS -1920.0,900.0 37
13 RAMW -1920.0,780.0 38
14 RAMR -1920.0,660.0 39
15 RAMD_3_ -1920.0,540.0 40
16 RAMD 2_ -1920.0 ,420.0 41
17 RAMD |_ -1920.0 ,300.0 42
18 RAMD_0_ -19200,180.0 43
19 FRAME -1920.0,60.0 44
20 LOAD -1920.0 ,-60.0 45 V4 -1800.0 -1380.0
21 CLK -1920.0 ,-180.0 46 \'Al -1680.0 ,-1380.0
22 VDD -1920.0,-300.0 47 OP_0_ -1560.0 .-1380.0
23 VCA -1920.0 ,-420.0 48 OP_|_ -1440.0 .-1380.0
24 VCB -1920.0 ,-540.0 49 OP 2_ -1320.0 ,-1380.0
25 GND -1920.0 ,-660.0 50 oP_3_ -1200.0 ,-1380.0

17
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euh6652 Pad Name & Cordinates Table

euh6652 Pad Name & Cordinates Table

Structure Name; EUH6652
Chip Size: 4160 * 3080 UM

Structure Name: EUH6652
Chip Size: 4160 * 3080 UM

Pin No Pad Name Coordinate Pin No Pad Name Coordinate
(X .Y) X,Y

51 OP_4_ -1080.0 ,-1380.0 76

52 OP_S_ -960.0 .-1380.0 77

53 OP_6_ -840.0 ,-1380.0 78

54 OP_7_ -720.0 -1380.0 79

55 OP_8_ -600.0 .-1380.0 80

56 ' OP.9_ -480.0 .-1380.0 81

57 OP_10_ -360.0 ,-1380.0 82

58 OP_I1_ -240.0 ,-1380.0 83

59 OP_12_ -120.0 .-1380.0 84

60 OP_l13_ 0.0 ,-1380.0 85

61 OP_14_ 120.0 ,-1380.0 86

62 OP_15_ 240.0 -1380.0 87

63 OP_l6_ 360.0 -1380.0 88

64 OP_17_ 480.0 .-1380.0 89 OP_29 1920.0 ,-1260.0
65 OP_18 600.0 -1380.0 90 OP_30_ 1920.0 ,-1140.0
66 OP_19_ 720.0,-1380.0 91 OP_31_ 1920.0 ,-1020.0
67 OP_20_ 840.0 ,-1380.0 92 OP_32_ 1920.0 ,-900.0
68 OP_21__ 960.0 ,-1380.0 93 OP_33_ 1920.0 ,-780.0
69 OP_22_ 1080.0 -1380.0 94 OP_34 1920.0 ,-660.0
70 OP_23 1200.0 .-1380.0 95 OP_35_ 1920.0 ,-540.0
71 OP_24 _ 1320.0 .-1380.0 96 OP_36_ 1920.0,-420.0
72 OP_25_ 1440.0 .-1380.0 97 OP_37_ 1920.0 ,-300.0
73 OP_26 1560.0 .-1380.0 98 OP_38_ 1920.0 ,-180.0
74 OP_27_ 1680.0 .-1380.0 99 OP_39_ 1920.0 .-60.0
75 OP 28 1800.0 .-1380.0 100 OP_40_ 1920.0 ,60.0

18
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euh6652 Pad Name & Cordinates Table

euh6652 Pad Name & Cordinates Table

Structure Name; EUH6652
Chip Size: 4160 * 3080 UM

Structure Name; EUH6652
Chip Size: 4160 * 3080 UM

Pin No Pad Name Coordinate Pin No Pad Name Coordinate
(X.Y) (X, Y )
101 OP_41 1620.0.180.0 126 OP_52__ 1680.0,1380.0
102 OP_42_ 1920.0 .300.0 127 OP_53_ 1560.0,1380.0
103 OP_43_ 1920.0 .420.0 128 OP_54_ 1440.0,1380.0
104 OP_44 1920.0.,540.0 129 OP_55_ 1320.0,1380.0
105 OP_45_ 1920.0,660.0 130 OP_56_ 1200.0,1380.0
106 OP_46 1920.0,780.0 131 OP_57_ 1080.0 ,1380.0
107 OP_47_ 1920.0,900.0 132 OP_58__ 960.0,1380.0
108 OP_48_ 1920.0,1020.0 133 OP_59_ 840.0,1380.0
109 OP_49_ 1920.0,1140.0 134 OP_60_ 720.0,1380.0
110 OP_50_ 1920.0,1260.0 135 OP_61_ 600.0,1380.0
111 136 OP_62_ 480.0,1380.0
112 137 OP_63__ 360.0,1380.0
113 138 OP_64_ 240.0,1380.0
114 139 OP_65_ 120.0,1380.0
115 140 OP_66_ 0.0,1380.0
116 141 OP_67_ -120.0,1380.0
117 142 OP _68_ -240.0,1380.0
118 143 OP_69_ -360.0,1380.0
119 144 OP_70_ -480.0,1380.0
120 145 OP_71_ -600.0,1380.0
121 146 OP_72_ -720.0,1380.0
122 147 OP_73_ -840.0,1380.0
123 148 OP_74_ -960.0,1380.0
124 149 OP_75_ -1080.0,1380.0
125 OP_SI1_ 1800.0 .1380.0 150 OP_76_ -1200.0,1380.0

19
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euh6652 Pad Name & Cordinates Table euh6652 Pad Name & Cordinates Table

e Noaw SHERE s N SRR

Pin No Pad Name Coordinate Pin No Pad Name Coordinate
(X.Y ) (X, Y )

151 OP_77_ -1320.0,1380.0

152 OP_78_ -1440.0,1380.0

153 OP_79_ -1560.0,1380.0

154 MAIN -1680.0,1380.0

155 Ml -1800.0,1380.0

156 f

157

158

159

160
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