HITACHI/ (MCU/MPU) S50E P EN 4496204 0025643 bO2 EEHIT3

HD61104,HD61104A
(Dot Matrix Liquid Crystal Graphic
Display Column Driver) 2R F-07

Description Ordering Information
HD61104, HD61104A is a column (segment) LCD Driving
driver for large-area dot matrix liquid crystal graphic ~ Type No. Level (V) Package
display systems. HD61104 +1010 +26 100 pin plastic
QFP (FP-100)

Features HD61104A  +101t0+28V
* Display duty cycle: 1/64-1/200 HD61104TF +10to +28V 100 pin plastic T-
» Intemal liquid crystal display driver: 80 drivers QFP (TFP-100)
*  4-bit bus, bidirectional shift data transfer
*  Cascade connection with enable format
* Data transfer rate: 3.5 MHz
*  Power supply for logic circuit: 5 V +10%
*  Power supply for LCD drive circuits :

10 to 26 V (HD61104)

10to 28 V (HD61104A)
*  Standby function
» CMOS process
= 100-pin flat plastic package
Absolute Maximum Ratings

Item Symbol Value Unit Note
Supply voltage (1) Vee 0.3t +7.0 \) 2
Supply voltage (2)  HD61104  Vge Vec—28.010 Vg + 0.3 v
HD81104A  Vge Vec—28.510 Voo + 0.3

Terminal voltage (1) V1 =0.3t0 Vg + 0.3 Vv 2,3
Terminal voltage (2) V12 Veg —0.3to Vo + 0.3 Y 4
Operating temperature Topr —2010 +75 °C
Storage temperature Teg -5510 +125 °C

Notes: 1. LSls may be permanently destroyed if used beyond the absolute maximum ratings. In
ordinary operation, it is desirable to use them within the limits of electrical characteristics,
because using them beyond these conditions may cause malfunction and poor reliability.
All voltage values are referenced to GND = 0 V.
Applies to input terminals, SHL, CL1, CL2, Do-D3, E, and M.
Applies to V4, Vg, V3, and V4. Must maintain

Vec2V12Va2Ve2Va2 Vg
Connect a protection resister of 15 Q + 10% to each terminal in series.

hown
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HITACHI/ (MCU/MPU) SO0E D WE 449b204 0025644 54 EMHITS3
HD61104, HD61104 A
Pin Arrangement 1-52-13-07
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Y29 [79] Y52
Y28 78] Y53
Y27 [4 1771 Y54
Y26 Y55
Y25 75] Y56
Y24[7 74] Y57
Y238 73] Y58
v22[9 Y59
Y2110 711 Y60
Y20 {11 Y61
Y1912 [69] Y62
Y1813 68] Y63
Y1714 Y64
Y16 [15 [66] Y65
Y15 65] Y66
Y14 |17] 64] Y67
Y13 63] Y68
Yi2[19] 62] Y69
Y11 (20 61] Y70
Yio[21 160] Y71
Yo [22] 50| Y72
Y8 [23] 58] Y73
Y7 [24] 57] Y74
Y6 [25] 56] Y75
vs [26] 55] Y76
Y4 54| Y77
Y3 [28] 53] Y78
Y2 [29] 52] Y79
Y1 [30] 51] Y80
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(Top View)
(FP-100/TFP-100)
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HITACHI/ (MCU/MPA‘)A_ S50E D WM 449L204 DO25L45 445 EEHITI
HD61104, HD61104A

T-52-13-07
Block Diagram
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B 4u9bL204 0025b4k 31k EHIT3
HD61104, HD61104A

HITACHI/ (MCU/MPU) 50E D

Electrical Characteristics T-52-13-07

DC Characteristics
(Vec = 5 Vi 10%, GND

=0V,Vcc-VEE =10 to 26 V (HD61104), Vcc - VEg = 10
to 28 V (HD61104A), Ta =

=20 to +75°C)

item Symbol Min Typ Max Unit Test Condition Note
Input high voltage Vi 0.7 xVec Vee- ' 1
Input low voltage Vi o 03xVee V

Output high voltage Vou Vec— 04 Vv loiy == 400 pA 2
Output low voltage Voo 0.4 \' lop = 400 pA 2
Driver on resistance Ron 7.5 kQ Vegg=-10V,load 5

current =100 pA
Input leakage current hi -1 1 pA Vin=0to Vo 1
Input leakage current 2 -25 25 pA Vin=VeetoVec 3
Dissipation current (1)  lano 2.0 mA 4
Dissipation current (2)  leg 0.2 mA HD61104 4
0.4 HD61104A
Dissipation current (3)  IsT 100 pA g

Notes: 1. Appliesto CL1, CL2, SHL, E, M, and Do-Ds.
2. Applies to CAR.

3. Applies to V4, Vo, V3, and V,.

4

Specified when display data is transferred under following conditions:

CL2 frequency
CL1 frequency
M frequency

Display duty ratio 1/200

fcp2 = 2.5 MHz (data transfer rate)
fcp1 = 14.0 kHz (data latch frequency)
i = 35 Hz (frame frequency/2)

Specified when Vi = Ve, Vi = GND and no load on outputs.

currents between Vpc and GND

currents between Voc and Vgg

5. Currents baetween Ve and GND at standby (E input = high).

6. Resistance between terminal Y (one of Y1 to Y80) and terminal V (one of Vy, V2, V3, and Vy)
when load current flows through one of the terminals Y1 to Y80. This value is specified under
the following conditions:

lanp:

'EE:
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HITACHI/ (MCU/MPU) 50E D W 4496204 002547 258 EMEHITS3
HD61104, HD61104A

T-52-13-07

Voc— Veg=26V
Vi, Va= Vo= 210 (Voo Veg )

V2 » Vg= Veg+ 2710 (VCC— VEE )

RON
ViL. ViR ————0\0—'\/\/\:——
VaL. VaR -———o\o—sz_
+—— o Terminal Y

VaL . 4R ——— o \O——'\/\Ar— (Y1-Y80)

VoL, Vor o O—AAA———

The following is a description of the range of power supply voltage for liquid crystal display drives. Apply
positive voltage to V; and V3, and negative voltage to V; and V4, within the AV range. This range allows
stable impedance on driver output (RoN). Notice that AV depends on power supply voltage Voo —VEE.

[\
-—— va

<
=~ 55}
2
3
AV A/ /
Ve //
EE 10 26
Vec- Veg (V)
Correlation between Driver Correlation between Power
Output Waveform and Power Supply Voltage Vo~ Vgg and &
Supply Voltages for Liquid
Crystal Display Drive
HITACHI
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HITACHI/ (MCU/MPU) SOE D WM 449204 0025648 194 EEHIT3
HD61104, HD61104A

Terminal Configuration T-52-13-07
input Terminal
Applicable Terminals :  CL1, SHL, E, M
Vee

Input Terminat (controlled by Enable signal)

Applicable Terminals :  CL2, Dp—Dg
Vee V

—{%lpuos —| ~'PMOs
cL2

D
nMos D02 IE

Enable

8

i
Enable

i
H T

quiut Terminal
Applicable Terminal : CAR

Vee

PMOS

S
o

Output Terminal
Applicable Terminals :  Y1-Y80
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HITACHI/ (MCU/MPU) 50 P MR 4496204 0025L49 020 EEMHIT3I
HD61104, HD61104A

T-52-13-07 -
AC Characteristics
(Vec =5V +10%, GND = 0 V, Ta = -20 to +75°C)
Item Symbol Min Typ Max Unit Note
Clock cycle time teye 285 —_ — ns
Clock high level width town 110 — —_ ns
Clock low level width towL 110 —_ - ns
Clock setup time tsoL 80 — —_ ns
Clock hold time theL 80 — — ns
Clock riseffall time ter — — 30 ns
Data setup time tosu 80 — —_ ns
Data hold time toH 80 —_ - ns
E setup time tEsu 75 -_ — ns
Output delay time tbcAR —_ — 180 ns 1
M phase difference time tem - - 300 ns
CL1 cycle time ' toLt teyc x 10 - —_ ns

Note: 1. The following load circuit is connected for specification:
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HD61104, HD61104A

HITACHI/ (MCU/MPW) SOE D EE 4496204 0025650 842 EEHIT3

tewH f— toLt

Vi . \-
CL1 Vi _/
teye

Test point
tet tet I 30 pF

tscL le—tHCL

Vin
c2 - \_
tpsu M
tcwH towL toH
1

ViH
CL2_/—\J1\/2\_/_3\_ 20\ [21} [22\ [23\ [24
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tesu
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T-52-13-07
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HD61104, HD61104A

HITACHI/ (MCU/MPU) 50E P MW 449204 0O025kL51 769 ERHIT3
Terminal Number of Connected
Name Terminals 1/0 to Functions T-52-13-07
Vec 1 Power Ve~ GND: Power supply for internal logic
SND : supply Vee —Vee: Power supply for LCD drive circuit
EE
Vy 4 Power Power supply for liquid crystal drive.
V2 supply Vs, Vy: selection level
Va V3, V,4: non-selection level
\2
Y1-Y8o 80 (o} LCD Liquid crystal driver outputs.

Selects one of the 4 levels, V;, V,, V3, and V,. Relation
among output level, M, and display data (D) is as follows:

M I1IOI

D 1]0]1]o0
Qutput
lovel Vil Vol V3l Va
M 1 | Controller Switch signal to convert liquid crystal drive waveform into
AC.
cu 1 1 Controller Latch clock of display data (falling edge triggered).

Synchronized with the fall of CL1, liquid crystal driver
signals corresponding to the display data are output.

cL2 1 1 Controller Shift clock of display data (D).
Falling edge triggered.

Do-D3 4 | Controller Input of 4-bit display data (D)

Liquid Crystal Liquid Crystal

D Driver Output Display
1 Selsction On
(High level) level
0 Non-selection Oftf
(Low level) level
Truth table (Positive logic)
SHL Input data and latch circuit 1
0 D3 212352973277

D, —2-36—10-- 7478

Dy 2?3237 2311 7579
Do ?428—212-—-76—80
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HITACHI/ (MCU/MPW) G0E D EM 4u49b204 0025L52 bL15 EEHIT3
' HD61104, HD61104A

Terminal Number of Connected 1-52-13-07
Name Terminals 1/0 to Functions

Truth table (Positive logic) (cont)

SHL Input data and latch circuit 1

1 Dy —*80—276272---238 4

D, 279275271 273

D, 278 2742370--622

Dp—77 27369 — 51

ex: When SHL = 0, the data that is input to D3 is
latched to each bit of the latch circuit 1 in orderof 1 > 5 =
9--—-—77.
SHL 1 | Veccor GND  Selects a shift direction of display data.
E 1 l GNDorthe  Enable input.
:;r;rr\‘i:al CAR The operation stops at high level, and is enabled at low
HDe1104 oV
CAR 1 O Input _  Enable output.
::;m};’éa;ﬁgi Used for cascade connection.
NC 3 ' Unused. No wire should be connected.
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HITACHI/ (MCU/MPU) S50E D WM 449bL20Y 0025653 551 EEHIT3I
HD61104, HD61104A

1-52-13-07

Typical Application
Figure 1 is an LCD panel with 200 x 640 dots on which characters are displayed with 1/200 duty cycle

dynamic drive.
comi—s 1. | 1, 1, |1, 11, 1, 1
1 1] 2 80 |81 |82 160 640
—_— 2, ] 2 2, |2 |2 2, 2,
comz 1] 2 80 | 81 | 82 o | T 640
— 3| 3 3, 3
coms MK 80 640
LCD Panel (200 x 640 Dots)
199, | 199 199, 199,
COM19e —ef 199, (15X o ~ 1%
] 200, | 200 200, | 200, | 200, 200 200,
COMz200 1]%2 80 |81 | 82 160 640
3 3 3
¥ vz vso) [Y1 vz Y80 Y1 Y80
HD61104 (No. 1) HD61104 (No. 2) HD61104 (No. 8)
) Dn vl - Q” cl - d" o
- | - i - i
wh 233® 5| |wd s3de Bl |wE =335 E
3K ) l
M o— ©
cL1 o—
cLo
DATA O

Figure 1 200 x 640 Dot LCD Panel Example

Cascade eight HD61104s. Input data to the Dg—D3 terminals of Nos. 1-8. Connect E of No. 1 to GND.
Connect no lines to CAR of No. 8 . Connect common signal terminals (COM1-COM200) to the
common driver HD61105. (m,n) of LCD panel is the address corresponding to each dot. Figure 2 shows
timing.
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HITACHI/ (MCU/MPU) SOE D WM 449bL204 0025b54 498 MHIT3
HD61104, HD61104A

1-52-13-07
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Figure 2 Waveform Example
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HITACHI/ (MCU/MPU) S0E P WM 4496204 0025655 324 ERMHIT3

HD61105,HD61105A 1.0
(Dot Matrix Liquid Crystal Graphic
Display Common Driver)

Description Pin Arrangement

The HD61105, HD61105A is a common signal
driver for dot matrix liquid crystal graphic
display systems. It provides 80 driver output

lines and the impedance is low enough to X
drive a large screen. :,'.' ]

(4]

Xae 31
As the HD61105, HD61105A is produced in a fod X
CMOS process, it is fit for use in portable ol
battery drive equipments utilizing the liquid o lE

crystal display’s low power consumption.

Features

® Dot matrix liquid crystal graphic display
common driver with low impedance
Internal liquid crystal display driver cir-
cuit: 80 circuits

Display duty ratio factor: 1/64—1/200
Internal 80-bit shift register

Power supply for logic circuit: 5 + 10%
Power supply for LCD drive circuits: FP-100/TFP-100
—10 to 26 V (HD61105) {Top View)
—10 to 28 V (HD61105A)

® CMOS process

® 100-pin plastic QFP (FP-100)

XRXXXEARERRRXRXKXXK

Ordering Information

LCD Driving
Type No. Level (V) Package
HD61105 10 to 26 100 pin
plastic
HD61105A 10 to 28 QFP (FP-100)
HD61105TF 10 to 28 100 pin
plastic

T-QFP (TFP-100)
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HITACHI/ (NCU/MPU) SOE D WM uyy9b204 002565k 2bL0 EEHIT3
HD61105, HD61105A

Block Diagram T-52-13-07
X1 Xz X3 X78 X79 Xgo Vi V2 Vs Ve
__89_0_u1p_ut terminals

Vec—— —I

GND{ L

. 1|23 bouid crystal 78] 79|80

EE display driver circuit M
directional ]

DI Logic 1]2]s Srl\lfl:(:gf;::r 78(79/80] Logic DO
SHL

CL Logi

ogic

FCS
Absolute maximum ratings

Item Symbol Value Unit Note
Supply voltage (1) Vee - 0.3t0+ 7.0 \" 2

HDB1105 Vg Vee — 28.0 to Ve + 0.3 \ 5
Supply voltage (2) _—
HD61105A Vec — 28.510 Vec + 0.3

Terminal voltage (1) Vs - 0.3 to Vec +0.3 v 2,3
Terminal voltage (2) Wz Vee — 0.3 to Ve +0.3 \" 4,5
Operating temperature Topr - 20to + 75 °C
Storage temperature Tstg - 56 to + 125 *C

Notes: 1. LSls may be permanently destroyed if used beyond the absolute maximum ratings. In
ordinary operation, it is desirable to use them within the limits of electrical characteristics,
because using them beyond these conditions may cause malfunction and poor reliability.

. All voltage values are referred to GND = O V. '

. Applies to input terminals except Vi, V2, Vs, and Ve.

. Applies to Vi, V2, Vs, and V.

. Vee 2 Vi = Vg = Vs 2 V2 = Vge must be maintained.

ApwWN
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HITACHI/ (MCU/MPU) SO0E D

I 4496204 D025b57 LT7? EMHIT3

HD61105, HD61105A

Electrical Characteristics
DC Characteristics

T-52-13-07

(Vec =5 V + 10%, GND = 0 V, Voc — Vee = 10 to 26 V (HD61105), Vec — Viz = 10 to 28 V

(HD61105A), T. = — 20 to + 75°C)

Specifications
Test Item Symbol Min Typ Max Unit Test Condition Note
Input high voltage ViH 0.7 X Ve — Vee Vv 1
Input low voltage Vit GND - 0.3 xVee V 1
Output high voltage Vo Vee - 0.4 — - Vv lon = — 0.4mA 2
Output low voltage VoL - — 0.4 \ lo. = 0.4mA 2
Vi—Xj on resistance Ron - — 2.0 k{3 Vee — Vee = 10V 5
Load current
+ 150 kA
Input ieakage current s -1.0 —_ 1.0 uA Vin = O to Vce 3
Input leakage current liz - 25 — 25 uA ViIN = Vee to Vee 4
Clock frequency feL - — 100 kHz Transfer clock CL
Dissipation current (1)  lgg4 — — 200 BA at 1/200 duty 6

cycle operation

Dissipation current (2) lee - -

100 uA at 1/200 duty 7
cycle operation

Notes:
. Applies to output terminal of DO.

Applies to input terminals FCS, SHL, DI,

M, and CL.

. Applies to V4, V2, Vs, and Vs. No wire should be connected to X;—Xag.
. Resistance value between terminal X (one of X; to Xso) and terminal V (one of Vi, Va2, Vs,
and Vs) when load current is applied to one of terminals X1 to Xgo. This value is specified

under the following conditions:

Vec—Vee=26V

1.

2

3. Applies to the terminais NC, and the input terminals FCS, SHL, DI, M, and CL.
4

5

V1. VG=VCC_ 1/10 ‘VCC_VEE)
V2, V5=Vee+1/10 (Vec— Vee)

RON
) ————-o\——'vw——
Vg 0 So—AA—

p—0 Terminal X
Vs ——-——o\o—'\Nv— {X1—Xgo}

Vy ———————e——ee e O— AN ——

The following is a description of the range of
power supply voltage for liquid crystal dis-
play drives. Apply positive voltage to Vi and
Vs, and negative voltage to Vz and Vs, within

the AV range. This range allows stable
impedance on driver output (Ron). Notice
that AV depends on power supply voltage
Vee—VEe.
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HITACHI/ (MCU/MPU) SOE D EWM 449L204 D025k58 033 EMHIT3
HD#61105, HD61105A

Ve T-52-13-07

________ v,
AV |
——V

AV (V)

av —U—“"“‘"“' Ve
_______________ Va

Vee 10 26
Vee—Vee (V)
Correlation between Driver Output Correlation between Power Supply Voltage
Waveformm and Power Supply Voltages for Vee—Veg and AV

Liquid Crystal Display Drive

6. The currents flowing through the GND terminal. Specified when display data is transferred
under following conditions:
CL frequency fou
M frequency M
Display duty ratio
Vih = Vee, Ve = GND
No load on outputs
7. The currents flowing through the Vee terminal in the conditions of note 6. No line should be
connected to the V terminal.

14kHz (data transfer rate)
35 Hz {frame frequency/2) 1/200

I
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HITACHI/ (MCU/MPU) S50E D MM 4496204 0025659 T7?T EEHIT3
HD61105, HD61105A

T-52-13-07

AC Characteristics (Vec =85V £10% GND =0V, T.= — 20 to + 75°C)

CcL twit

(FCS = GND) twh1

{shift clock)

CL twiz

{FCS = VCC) / twhz

{shift clock)

ton
DI 0.7Vce
input data
0.3V
too
Do 0.7Vec
output data
0.3V
tonw

Item Symbol Min Typ Max Unit Note
Clock low level width {FCS = GND) twit 5.0 us
Clock high level width (FCS = GND) WH1 125 ns
Clock low level width (FCS = Vcc) twi2 125 ) ns
Clock high level width (FCS = Vcc) wh2 5.0 s
Data setup time tps 100 ns
Data hold time toH 100 ns
Output delay time tbo 3.0 us 1
Output hold time torw 100 ns
Clock rise time t 30 ns
Clock fall time & 30 ns

Note: 1. The following load circuits are connected for specification:

Output terminal
1 30 pF (including jig capacitancs)

7
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HITACHI/ (MCU/MPUW) S50E D WA 4496204 0025660 791 EEHIT3
HD61105, HD61105A

Terminal Configuration 7-52-13-07
Input Terminal

Applicable Terminals: DI, CL, SHL, FCS, M

PMOS

NMOS

Output Terminal

Applicable Terminal: DO

PMOS

NMOS

(o]
T, T

Output Terminal

Applicable Terminals: X1—Xso

J-__ PMQS

‘J_' oV
cc

rT-‘ PMOS oV
Ve

o— 4

==" nmos

A wes
Vee

=L NMOS
s,
A\
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HITACHI/ (MCU/MPU) 50E D

B 4496204 0025bb1 be2d EMHIT3
HD61105, HD61105A ‘

T-52-13-07
Block Diagram
Xy X2 X3 X78 X783 Xso Vi V2 V5 Vg
80 output terminals ] 1
Veg—oH—— Liquid crystal
GND -] 1 213 display driver 787980
circuit
Vee—omt———
Level shifter Level
shifter
—_—— - - M
Bidirectional
1] 2 3 shift register 781 79| 80
. Pty

Di Logic SR Logic DO
SHL t

Cle}— | | | [T -

Logic
FCS
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HITACHI/ (MCU/MPU) S50E D MEE 449L204 D025kb2 564 EMHITS3
HD61105, HD61105A

Block Functions T-52-13-07
Bidirectional Shift Register Liquid Crystal Display Driver Circuit

This is a 80-bit bidirectional register. The data The combination of the data from the shift
from the DI terminal is shifted by the shift register with M signal allows one of the four
clock CL. The output terminal DO outputs the liquid crystal display driver levels V1, V2, V5,
last shifted data. In case of serial cascade and V6 to be transferred to the output ter-
connection, terminal DO functions as the data minals (table 3).

input to the next LSI. Terminal SHL selects

the data shift direction (table 1), and the

terminal FCS selects the shift clock phase

(table 2).

Table 1 SHL Truth Table

(Positive Logic)

SHL Data Shift Direction
1 DI = SR1 — SR2 — SR3 -re--vesmeseresesineeiennn SR79 — SR80 — DO
(o} " DI — SR80 — SR79 — SR78 -reeerserrreresnienens SR2 - SR1 — DO

Table 2 FCS Truth Table

FCS Shift Clock Phase
o] Shifted at the falling edge of CL
1 Shifted at the rising edge of CL

Table 3 M Truth Table

(Positive Logic)

Data from the Shift Register M Output level
0 0 Vs
1 o Vi
0 1 Ve
1 1 Va2
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HITACHI/ (MCU/MPUW) S0E D WE 4uy9L204 0025663 4TO EMHIT3
HD61105, HD61105A
T-52-13-07
HD61105 Terminal Functions
Terminal Number of Connected
Name Terminals 1/0 to Functions
Vee 1 Power Vce — GND: Power supply for internal fogic
GND 1 supply Vee — Vee: Power supply for LCD drive circuit
Vee 1
Vi 4 Liquid Power supply for liquid crystal drive
Vo crystal V1, Va2: selection level
Vs drive Vs, Vg: non-selection level
Ve level power
supply
FCS 1 ! Vce or GND Selects shift clock phase.
FCS = Ve Shift register operates at the rise of CL
FCS = GND Shift register operates at the fall of CL
M 1 I Controller Signal to convert LCD driver signal into AC
CL 1 I Controller Shift clock
FCS = V¢ Shift register operates at the rise of CL
FCS = GND Shift register operates at the fall of CL
DI 1 | Controller or Shift register data input
terminal DO of  In case of cascade connection, the terminal DI is connected
HD61105 to the terminal DO of the preceding LSI.
DO 1 o} Open or Shift register data output
terminal D} of In case of cascade connection, the terminal DO is con-
HD61105 nected to the terminal DI of the next LSI.
SHL 1 ! Vce or GND Selects shift direction of bidirectional shift register.
SHL  Shift Direction Common Scanning
Direction
Vec DI—SR1—+SR2->SR80 X;— Xgo
GND Di—SRB0—SR79 —SR1 Xgo— X;
X1—Xgo 80 (o} Liquid Liquid crystal display driver output
crystal Outputs one of the four liquid crystal dispiay driver levels
disptay Vi, V2, V5, and Ve with the combination of the data from
the shift register and M signal.
M I 1 I (o] l
Data 1]1]0]1]0
Output | vy I Ve I v, | V5|
level -
Data 1: Selection level
Data O: Non-selection level
When SHL is Vcc, X1 corresponds to COM1 and Xgo corre-
sponds to COMS8O0.
When SHL is GND, Xgo corresponds to COM1 and X3
corresponds to COM80.
NC 7 Open Unused.

No line should be connected.
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HITACHI/ (MCU/MPU) S0E

D Wl 449L204 0025kb4 337 EEHIT3

HD61105, HD61105A

Outline of HD61105 System Configura-
tion

When display duty ratio of LCD is 1/80

1-52-13-07

LCD
Controller -——+ oM
80
HD61105 A
comM8so
Controller —*
LCD
80 com1
HD61105 (1) A Upper
i com80
80 COM1
HD61105 (2) A tower
COM80
When display duty ratio of LCD is 1/100
Controller ——-——{
LCD
80 COoM1
HD61105 (1) X
20
HD61105 (2) A
CcOM100
Controller —*
i LCD
80
HD8&1105 (1) Y com1
* 29 Upper
HD61105 (2) |— [COMIQO0 e
60 com1
i )
40 Lower
HD61105 (3) X
COM100
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HITACHI/ (MCU/MPU) 50E P MM 4496204 0025bLS5 273 EEHIT3

HD61105, HD61105A T-52-13-07
When display duty ratio of LCD is 1/160
Controller —} LcD
HD61105 80 com1
- (1) N
¥
HD61105 8o
(2) N COM160

When display duty ratio of LCD is 1/160

Controller ﬁ
ontrol LCD
HD61105 80  [com
(1 A
‘ Upper
HD61105 80
(2) N
T COM160
COM1
HD61105 80
3 AY
‘ 3 Lower
HD61105 80
(4) v COM160
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HITACHI/ (MCU/MPU) 50 D EN 4y9L204 0025bbb 10T EEHIT3
HD61105, HD61105A

When display duty ratio of LCD is 1/200 T-52-13-07
Controlier
; LCD
80
HD61105 (1) Y comi
!
80
HD61105 (2} .
!
HD61105 (3) 4\0
COM200

Controfler
; LCD

80
HD61105 (1) Y comi
80
HD61105 (2) \ Upper
T 40
Al
HD61105 (3) | comM200
40 COM1
‘ ]
80
HD61105 (4) \ Lower
80
HD61105 (5) X CcOM200
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HITACHI/ (MCU/MPU) S5CE D mm HH“H::EtlH 0025667 O4bL EMHIT3
HD61105, HD61105A .

Example of Connection T-52-13-07

1/200 duty ratio

Vi
+5V ec Vee %4
Vy 1
R3 v, \ Ve = |I
Vo g0
R1 ~ /3 Vs Vs z :
b — Vee 0 ]
R1 R3 v, GND = Xso LCD
M a8 Vee CcoM1
A" I

Contrast

coM160

com161
|

COM200

HD61105 (No. 2)

HD61105 (No. 3)

Controller

Note: 1. The values of R1 and R2 vary with the LCD panel used. R1 1
When bias factor is 1/15, the values of R1 and R2 should satisfy ARITRZ-15

For example, R1 = 3 K, R2 = 33 KQ

Figure 1 Example of Connection (SHL = Vcc, FCS = GND)
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HITACHI/ (MCU/MPU)

HD61105, HD61105A

T-52-13-07
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Figure 2 Waveform Example
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HITACHI/ (NMCU/MPU) S0E D WM 449L204 DO025bLY 919 MEHIT3
HD61105, HD61105A :

T-52-13-07
+5V Vee Vee X4
Vy !
~ R,. 3, Wi I, Ve - i
R1 R3 Vs = :
Ve \‘/’2 g LCD
EE -
R1 R3 GND 8 i COM1
Vs M SN |
R2 —e{CL 8 80 Ve i
R3 T
Va 1 sHL |4 |
bo FCS I
R1 R3 Vs r 77 : Upper
i
1
R1 RI coMso
AAN—Z Vee Xi coms1
2 I i
Vee 1 Vs Xz0 COM100
Vs N Xy, COM1
v £ 1 :
Contrast Vee % : !
GND
-12v ,‘:A '.°__ H "05\/160
= CL b1 Xs0 Vee COME1 Lower
x
[__: g'o sHL |4 ;
ov GND FCS _7J7 !
i
i
COM100
Vee X,
Vi |
Ve _ ;
Vs (: Xa0
R3 = 150 \‘;2 2 Xa
EE - 1
GND & |
M p ]
X
CcL § 80 1 Vee
1]l
o su
pen DO
FCS _;J
M
Controller cL
D!
Note: 1. The values of R1 and R2 vary with the LCD panel used.
When bias factor is 1/11, the values of R1 and R2 should satisfy
R1T _ 1
4R1+R27 11
For example, R1 = 3 KQ, R2 = 21 KQ

Figure 3 Example of Connection 1 (SHL = V¢, FCS = GND)
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HITACHI/ (MCU/MPU) S0E D W 449204 0025L71 577 MHIT3

HD61105, HD61105A
v . T-52-13-07
v,
+5Vo- € Vee Xgo
R3 [ Y !
V'I V5 = ll
> V5 . i
R R3 v v 2 |
VEE 8 : LCD
R1 GND =2 ! COM1
M © )I( !
R2 c 2 T Vec |
—e={ D1 1
—{oo SHL 1'
FCS
R1 II Upper
]
I
R1. R3 comso
< Va X
AN Vee 80! coms1
. \ i '
Vee Ve Xe1 COM100
Vs V  Xgo com1
V2 ] | 1
Ve 2 |
_12v Contrast :;4 ND S : =l Lower
. @ Xy COM60
Lo b1 g :c come1
Do SHL !
GND
oV o— r Fcs E
t
i
COM100
Vee Xso
\ -
Ve |
vm
\ [ X
R3 = 15Q Vee £ e
GND = i
M SR
e & Xty
—a1 Di T
SHL
Open
pe po FCS y
M
Controller CL
DI
Note: 1. The values of R1 and R2 vary with the LCD panel used.
When bias factor is 1/11, the values of R1 and R2 should satisfy
R1T  _ 1
4R1+R2 11
For example, R1 = 3 KQ, R2 = 21 K}

Figure 5 Example of Connection 2 (SHL = GND, FCS = Vec)
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HITACHI/ (MCU/MPU)

HD61105, HD61105A
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Figure 6 Waveform Example
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