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LCD CONTROLLER
PM

GENERAL DESCRIPTION

The EM83040A is adot matrix LCD driver which is fabricated by low power CMOS technology. This chip
includes 80- bits shift register , 80 bits data latch and 80 bitslevel driver. A LCD RAM inside can be mapping
to LCD signd. It converts RAM datato parallel data and output |cd waveform to LCD.

FEATURES

(1) Supply power 2.6~6V

(2) Internal RAM : 2.5k x 4 bits

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

(4) LCD drivevoltage :<13V

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

(6) Buildin DC converter double and triple

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

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

(9) Internal regulator output for DC converter controlled by control register. (2.5V to 4.6V, 8 level)
(10) Chipform (EM83040AH), 128 pin package (14mmx20mm EM83040AAQ), 160 pin package (EM83040ABQ)
(11) Bias: 1/5for 32 common, 1/7 for 48 common, 1/9 for 80 common. Fixed by internal circuit.
(12) Internal RC clock about 250 KHz.

APPLICATION
(1) DataBank
(2) LCDtoy

(3) Education computer
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Symbol 1/0 Function

VDD Power

GND power Ground

VSS3 power EN=0 and MAIN=1, 3*regulator output, EN=1 ,VSS3=VDD

VSS2 Power EN=0 and MAIN=1, 2*regulator output, EN=1, VSS2=VDD

MAIN I Master or slave control signal.
MAIN=1 ,master unit
MAIN=0, dave unit

EN I This pin control whole chip power. This chip will work when this pinis
connectted to ground. And whole chip will disable when connect to VDD voltage
EN=0 and MAIN=1 the chip will generate VSS2, VSS3, LOAD signal and internal
RC clock.
EN=1, standby mode

M1 I Mode select

MO | 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 data or address bus

RAMDO

LOAD /10 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.

VREG power regulator output, connect a capacitor to ground.

CA I Coupling capacitor

CB I Coupling capacitor

V1~V5 I Reference voltage input ,highest V1..lowest V5

01~080 0 L CD waveform output

FUNCTION DESCRIPTIONS

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

MAIN Unit Function
1 MASTER Generate these signals

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

Load, V1,V2,V3,V4,V5

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

MASTER MAIN | M1 MO Segment Common Bias
Model 1 0 0 Reserved for test

Mode2 1 0 1 0(80:1)=C(80:1) 1/9
Mode3 1 1 0 0(32:1)=5(32:1) 0(80:33)=C(48:1) U7
Moded 1 1 1 0(48;1)=5(48:1) 0(80:49)=C(32:1) 15

* This specification are subject to be changed without notice.
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SLAVE MAIN M1 MO Segment Common
Model 0 0 0 Reserved for test
Mode2 0 0 1 0(80:1)=5(80:1) 1/9
Mode3 0 1 0 0(80:1)=S5(80:1) 7
Moded 0 1 1 0(80:1)=5(80:1) 15
* S=Segment, C=common
* (M1, MO) for master must same as slave unit.
(3)RAM control
Writer mode
Ten
) ¢ RAM enable RAM disable
RAMEN ( ) '1
RAMADS
ADDRESS — Tdd — DATA
RAMD(3:0) | Hasfja2 HAL | DI D2 b— D3 }—m

RAMW __H_ L

RAMR

|

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

Fig.3

LCD RAM can be written or read with control signal. The RAMEN pin can select a RAM which can beread or
write . The RAMADS pin can select whether RAMD(3:0) are data or address of RAM. At the address mode,

RAMADS s 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 s high. In datamode, user can sent one or more nibble data which address can
be increased by internal counter.
Once the RAMEN pinis high, the RAM can not read and write.

* This specification are subject to be changed without notice.
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Ten
—>| [<— RAM disable
‘ abl
RAMEN L RAM enable > <—
RAMADS ADDRESS DATA Tdd
RAMD(3:0) | Has{a2HaAi}H{ b1} { D2 | D3 ——
RAMW Tdh
_L, L:) ‘4—
RAMR Tav l [ ]
A3=address (11:8)
A2=address(7:4)
Al=address(3:0)
Fig.4

Assameaswritemode, user hasto sent addressthreetimes. And read datafrom RAM one by onewhich
address can beincreased by internal counter. NOTE!! Be sureto make RAMR low pulse 2 uS (Tdv+data)
width and 2 uS (Tdd) high width at least.

(5) RAM mapping

RAM addressis from O 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 areais mapped to segment 1 to segment 80 from address 0 to address
19. And user can refer to fig.5 to get theidea of LCD ram mapping. The other RAM can use as general
RAM for data storage. And the RAM of address 2560 is a control register.

Address 2560
Control register
[ Address 2560
Control register
address2559 ................... address2547 address2528 CcOomM80
Area 11
EMPTY AREA LCD RAM Area 10
address2047 ..........ccceee. address2035 address2019............... address2016 COM®64
Area 9 Area 8
address1535 address1523 address1511 address1504 com4s
Rk Area 7 . Area 6 . Area 5
address1023 ................... address1011 ..................] l...address1003 ............ address0992 CcCOM32
: : Area 4 Area 3 : Area?2 Area 1
address0063 ................... address0051 address0032 com2
address0031 ..........ccueeen address0019 address0011 addressy........... address0003............... address0000 coM1
s80s79s78s77 s48 s32 s16 sAs3s2sl
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(6) LCD waveform

frame ‘

Vi

V3
V4
V5
GND

V1
V2
V3
V4
V5
GND

Q
o
3
(=)

Q
o
3
=

V1
V2
V3
com2 V4
V5
GND

V1
V2
V3
V4
V5
GND

e

&
=
\§

N

\\NZ

ark

V1

d
7 2
X V3
. V4

V5

AN
\\\ / GND

&

* This specification are subject to be changed without notice. 5.31.2001 m



Enre

EM 83040A

LCD CONTROLLER
PM
(7) Control register
Address Bit3 Bit2 Bitl BitO
2560 V_BIAS Regulator2 Regulatorl regulatorO
Initial : 0000
Bit2,1,0 : internal regulator output selection.
(regulator2, regulatorl, regulatorQ) Output voltage
(0,0,0) 2.5V
(0,0,1) 2.8V
(0,1,0) 3.1V
(0.1.1) 3.4V
(1,0,0) 3.7V
(1,0,0) 4.0V
(1.1,0) 4.3V
(1,11) 4.6V
Bit3 : internal Bias voltage selection
(V_BIAS) BIAS voltage
0 VSS2
1 VSS3
BiasfromV1to V5
1/5 bias 1/5 bias 17 bias 17 bias 1/9 bias 1/9 bias
V_BIAS=0 V_BIAS=1 | V_BIAS=0 | V_BIAS=1 V_BIAS=0 | V_BIAS=1
V1 V2 V3 V2 V3 V2 V3
V2 V2*4/5 V3*4/5 V2*6/7 V3*6/7 V2*8/9 V3*8/9
V3 V2*3/5 V3*3/5 V2*5/7 V3*5/7 V2*7/9 V3*7/9
V4 V2*2/5 V3*2/5 V2*2/7 V3*2/7 V2*2/9 V3*2/9
V5 V2*1/5 V3* 15 v2*17 V3*17 V2*1/9 V3*1/9

*V2=VREG*2*97%
*V3=VREG*3*95%
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Rating Symbol Value Unit
DC SUPPLY VOLTAGE V+ <6 \
INPUT VOLTAGE Vin -0.5TOVdd£0.5 \%
OPERATING TEMPERATURE Ta 0TO 70 °C
RANGE
DC ELECTRICAL CHARACTERISTICS (T,=0C ~ 70C, VDD=3V+5%, VSS=0V)
Parameter Sym. | Min. | Typ. | Max. | Unit Condition
Input High voltage Vi, 20 \%
Input Low current " 0.8 \
Output High current oy 100 A V=3V
Input high voltage lo -100 A V=3V
Standby current Iy 1 4 MA EN=1
Output high voltage lop 130 | 160 MA EN=0, MAIN =1(MASTER) ,
DC converter enable, INPUT=VDD
250kHz clock, No load
40 70 HA EN=0.MAIN =0 (SLAVE),
DC converter disable, INPUT=VDD
250kHz clock, No load
Current of abuffer (V1toV5) | Ibuf 4 6 10 HA
Voltage variation of regulator | Vreg | V-0.1 vV |V+01 | V
Regulator current Ireg 10 15 MA
Internal Bias resister Rbias| 1800 | 2000 | 2200 kQ
AC ELECTRICAL CHARACTERISTICS
Par ameter Sym. Min. Typ. M ax. Unit
RC clock variable Vrc -20 +20 %
Frame period Tframe 1/64 S
Load period Tload 31 uS
Enable time Ten 30 uS
Write low pulse Tw 2 1)
Data hold time Tdh 500 nS
Datato datatime Tdd 2 uS
Datavalid time Tav 1500 nS

* This specification are subject to be changed without notice.
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ACTIMING p
LCD control timing
EN J
Ie Tframe —>
FRAME POSITIVE FRAME NEGATIVE FRAME |
oo T 22 alilililiils 22
Jm|cél Tload |CN!CO|
JERERERERERERE JEjigns
1 H H]
P 8 I SN
Fig.7
LCD RAM write mode
—> ‘“e"—wmm RAM disaie
RAMEN | > | <
RAMADS | ADDRESS |—) Tdd [€— DATA
RAMD(3:0) | Fas]f A2-H{A1]H b1 D2 —{ D3 |——
- NI &
rww DTl ] L] [

RAMR

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

Fig .8
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LCD RAM read mode

< Ten Ram enale RAM disable
RAMEN < > <«
RAMADS LappRess | batA  — > |Tad|<
RAMD(S:O{ /-\2 HALH D1 | { D2 D3 |
RAMR | | | ] I

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

Fig .9
APPLICATION CIRCUIT
(1) C32x A48
C31 LCD
Co
S47....S0
080..... 1 0.14GND

VDD|— —7-

GND | GND MAIN | .vDD.

Mo|—==>

EN (ég L 0.1pu

Meu <\::> giﬁiNDs 0.1x GND
RaMw VSR

RAMR .
RAMD(3:0) VSS3|—4F——
0.1 GND

VREG}|—

V1V2V3V4V
L
0.1u 0.1u 0.1u 0.1p | 0.1]4_

Fig .10
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(2) C32x S128
c31 LCD 32x128
0
S127....880 $79.S0
0.l GND 0.1 GND
. 080....01 ypo o 080...01 ypp | u
ool MAN 22 GND [Gnp  MAINPERD
LOAD i oAD M1 PR £0AD|, oA M1(¥DD
VDD MO
— NC
MO cAlG
EN cA F—01x - CB
RAVER CB 0.1y GND RAMEN NC
RAMADS # VSS2
MCU vss2 —fb—— RAMADS
RAMW vss3 0.14 GND Mcu RAMW vssa|NC
ﬁ:ﬁg@ 0 RAMR [
: 0. .
VREG |— PGNP RAMD(3:0)
VIV2V3V4V5 ViV2V3Va Vs
- t Vi[vava[valvs
1[V2|V3 V4] V5
0.1p 0.1u 0.1pu 0.1u 0.1u
Fig.11
(3) C48x S112
c47 LCD
Co
S111....S80 79 S0
0.1u
0.1p 080.....01 P
080....01 \pp GND Vool oND
GND| gND MAIN Db o | e MAIN VDDﬁ
LOAD
LOAD MO | GND wLOAD MO SED
ca oA
EN CB |7 0# CA e
RAMEN EN NC
RAMADS VSS2 [1552 Q-1HOND RAMEN  vss2
Mcu RAMW $S3; 0.1 GND MCU RAMADS NC
RAMR VSS3 [ —— RAMW VSS3
RAMR o
RAMD(3:0)VREG lLuGND RAMD(G:0) VREG
VIV2V3V4V5 V1V2V3V4V5
- - |V 1 |V2|V3|V4|V5
|V' 2v3 f’ Vs |:>
0.1 [ O0.1u 0.1u 0.1}41 0.1u

Fig .12
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(4) C80 x S160
c79 LCD 80x160
o
$79....50
080.....01 0.1 Gnp 0.1p
""" VDD |—}—— 080....01 GND
re A MAIN GND | GND MAIN oD
LOAD [ oA ivh) [ MAINFE
© Mo P2 LoADlioap VO [¥DD
CATL o ca <
EN CB|l_T "H N cp  Ixc
RAMEN 0.1y
RAMADS VSS2 [552 GND. E:ﬁiﬁs vss2 e
Mcu RAMW 0.1p MCU
RAMR VSS3 [VSS3j _GND E?MVRV vss3 |Ne
; 0.1p
RAMDG:0) VREG|— X2 RAMD(3:0)\ e [2C
V1V2V3V4V5 V1V2V3V4V5
N ZES |v1|v2|v3|v4|v5
0.1p 0.1p 01pu| O.1p 0.1p
5159....580
080.....01 O-1p
..... VDD o GND
GND | 6nD M?/IIIII GNDﬁ
LOAD VDD
LOAD MO
NC
g’g NC
EN

RAMEN  vsso €
RAMADS

Mcu RAMW vss3 e
RAMR

RAMD(3:0) VREG

V1V2V3V4V5
|v1 |v2|v3|v4 |v5

Fig.13
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PAD DIAGRAM p
I NI NI O OO OO B OO O O O O
o 9 2 ) ) e R e B B ) E

OP_50_

VRL OP_49_

Mo El OP_48_

ENB OP 47_

RAMENB OP_46_
RAMADS op s
RAMW OP_44_

RAVR oP_43
FAMD3 102 OP7427
RAMD2- 101] opizui
S + o
LO;I; 00 oP. 39
oP3s_

vep oP 37
ver opiaei
Ve E OP_35_
e OP_34_
e [%2] OP7337
VR3 & P* -
Vi oP32_
. i
\\//43 opizs):
Chip Size: 3640 um x 2800 um
Pad No. Sym. X Y

8 VR1 -1660.0 1062.5
9 MO -1660.0 952.5
10 ENB -1660.0 842.5
11 RAMENB -1660.0 732.5
12 RAMADS -1660.0 627.5
13 RAMW -1660.0 522.5
14 RAMR -1660.0 417.5
15 RAMD 3 -1660.0 3125
16 RAMD 2 -1660.0 207.5
17 RAMD 1 -1660.0 102.5
18 RAMD _ 0 -1660.0 -2.5
20 LOAD -1660.0 -107.5
22 VDD -1660.0 -212.5
23 VCA -1660.0 -317.5
24 VCB -1660.0 -422.5
25 GND -1660.0 -527.5
26 VR2 -1660.0 -632.5
27 VR3 -1660.0 -737.5
28 V1 -1660.0 -842.5

* This specification are subject to be changed without notice.

5.31.2001



enre’

EM 83040A

LCD CONTROLLER

Pad No. Sym. X Y
29 V2 -1660.0 -952.5
30 V3 -1660.0 -1062.5
45 V4 -1660.0 -1172.5
46 V5 -1540.0 -1240.0
47 OP 0 _ -1430.0 -1240.0
48 OP 1 -1320.0 -1240.0
49 OP 2 -1210.0 -1240.0
50 OP 3 -1105.0 -1240.0
51 OP 4 -1000.0 -1240.0
52 OP 5 -895.0 -1240.0
53 OP_6 -790.0 -1240.0
54 OP 7 -685.0 -1240.0
55 OP 8 -580.0 -1240.0
56 OP 9 -475.0 -1240.0
57 OP_10_ -370.0 -1240.0
58 OP 11 -265.0 -1240.0
59 OP 12 -160.0 -1240.0
60 OP 13 -55.0 -1240.0
61 OP 14 50.0 -1240.0
62 OP_15 155.0 -1240.0
63 OP_16 260.0 -1240.0
64 OP_17_ 365.0 -1240.0
65 OP 18 470.0 -1240.0
66 OP 19 575.0 -1240.0
67 OP 20 680.0 -1240.0
68 OP 21 785.0 -1240.0
69 OP_22 890.0 -1240.0
70 OP 23 995.0 -1240.0
71 OP_ 24 1100.0 -1240.0
72 OP 25 1205.0 -1240.0
73 OP 26 1315.0 -1240.0
74 OP 27 1425.0 -1240.0
75 OP_28 1535.0 -1240.0
89 OP 29 1660.0 -1120.0
20 OP 30 1660.0 -1010.0
91 OP_ 31 1660.0 -900.0
92 OP 32 1660.0 -790.0
93 OP 33 1660.0 -685.0
94 OP_34 1660.0 -580.0
95 OP_35 1660.0 -475.0
96 OP 36 _ 1660.0 -370.0
97 OP 37_ 1660.0 -265.0
98 OP_38_ 1660.0 -160.0
99 OP_39_ 1660.0 -55.0
100 OP 40 1660.0 50.0

* This specification are subject to be changed without notice.
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Pad No. Sym. X Y
101 OP 41 1660.0 155.0
102 OP_42_ 1660.0 260.0
103 OP_43 1660.0 365.0
104 OP_44 1660.0 470.0
105 OP_45 1660.0 575.0
106 OP_46 1660.0 680.0
107 OP_ 47 _ 1660.0 785.0
108 OP_48 1660.0 895.0
109 OP 49 1660.0 1005.0
110 OP 50 1660.0 1115.0
125 OP_51 1535.0 1240.0
126 OP_52_ 1425.0 1240.0
127 OP 53 1315.0 1240.0
128 OP 54 1205.0 1240.0
129 OP 55 1100.0 1240.0
130 OP 56_ 995.0 1240.0
131 OP 57 _ 890.0 1240.0
132 OP 58 785.0 1240.0
133 OP 59 680.0 1240.0
134 OP_60 575.0 1240.0
135 OP 61 470.0 1240.0
136 OP 62 _ 365.0 1240.0
137 OP_63 260.0 1240.0
138 OP 64 155.0 1240.0
139 OP_65_ 50.0 1240.0
140 OP_66_ -55.0 1240.0
141 OP_67_ -160.0 1240.0
142 OP_68 -265.0 1240.0
143 OP_69 -370.0 1240.0
144 OP_70_ -475.0 1240.0
145 OP_ 71 _ -580.0 1240.0
146 OoP_72_ -685.0 1240.0
147 OP_73_ -790.0 1240.0
148 OP 74 -895.0 1240.0
149 OP_75 -1000.0 1240.0
150 OP_76_ -1105.0 1240.0
151 OP_77_ -1210.0 1240.0
152 OP_78 -1320.0 1240.0
153 OP_79_ -1430.0 1240.0
154 MAIN -1540.0 1240.0
155 M1 -1660.0 11725
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DESIGN NOTE : APPLICATION CIRCUIT WITH EXTERNAL CHARGE PUMP

T0uH
u
9V to 12.5V Max. for 80 COM ,connect to]VSS2 and VSS3
VDD
T N SW  VIN
4.7u/35V DIODE GND
FB /SHDN PNP
2M LT1615 - R
4.7u/16V
00K
) 51K
(o] GND
103 °
V—ggg MAIN % MAIN 8{33 MAIN
Ml Ypp ] MI D M1
EDD— MO YED MO L MO
EN EN R EN
¥ RAMEN ﬁ ,E\Bls RAMEN ﬁm%ﬁi RAMEN
VDD RAMADS AMW RAMADS RAMW RAMADS
DD RAMW & RAMW RA RAMW
AMD3 RAMR RAMD3 RAMR AMD3 RAMR
MDD RAMD3 MDD RAMD3 MDD RAMD3
SMDI RAMD?2 AMDI RAMD2 AMDI RAMD2
AMDJ RAMDI AMDU RAMDI RAMDO RAMDI
) RAMDO ) RAMDO BD RAMDO
N VDD GND VDD GND VDD
LOAD GND LOAD GND LOAD GND
LOAD C LOAD c LOAD
c CA c CA C CA
REG cB C CB c CB
VsS2 VREG < VREG - VREG
Ve 1] VSs2 c VSS2 VSS2
Vi VSS3 T VSS3 VSS3
v V1 2 Vi 5 \
V2 V2 V2
V V3 / V3
V3 V3 y V3
\Z V4 / V.
V3 V4 V3 V4 V3 V4
~ V5 V5 V5
4| L | L | LD 00 079 0_S79 0d 079 S80_S139 00079
= |=| = 83040A 83040A 83040A
MASTER SLAVEI L SLAVEI
GND
B MAIN
VDD M1
5 Mo
AMEN3 EN
AMADS RAMEN
ANW RAMADS
A RAMW
N 1 [ A 3 RAMR
RAMENT 2 AMD2 RAMD3
AMEN2 - AMDI RAMD?2
AMEN3 4 AMDO RAMDI
COMO..COM79 AMADS 3 ) RAMDO
SEG0..SEG79 AMW = GND VDD
SEG80..SEG159 MR = LOAD GND
SEG160..SEG239 AMDI % T LOAD
AMD2 9 C ca
AMDI 10 C CB
AMDO__11 C VREG
LCD80X240 12 NC vss2
% v VSS3
4 V2 Vi
T V3 V2
_l() V4 V3
- Vs V4
py V5
16PIN S160_5239 00 079
The interface for microcontroller. =
83040A
SLAVEI
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