HD44103
(Dot Matrix Liquid Crystal Graphic
Display Common Driver)

Description Pin Arrangement

The HD44103CH is a common signal driver for dot
mawrix liquid crystal graphic display systems. [t
mmmmmmwmqwm
1ts imiernal oscillator and sapplies them to the column
driver (HD44102CH) to control display, also
automatically scanning the common signals of the
liquid crystal according o the display duty. It can
select 3 types of display duty ratio: 1/8, 1/12, 1/16, 1/
24, and 1/32. 20 driver cutput lines are provided, and
ltehnpedm:eulnw[ﬁtﬂﬂnm}memﬂulrge
screen to be driven,

Features

* Dot matrix liquid crystal graphic display common
driver incorporating the timing generation circuit

= Internal oscillator (Oscillation frequency can be
selected by attaching an oscillation resistor and an
oscillation capacity)
fﬂﬂmdwhrumhsﬂm

-?ﬂﬁqlﬁdcﬁmulthimmujuﬁthluw output
impedance

. lmﬂz display duty ratio: 1/8, 1/12, 1/16, 1,24,

* Low power dissipation

* Power supplies: V.5V £10%,

Vg 0053V
* CMOS process
Ordering Information

Typa No. P
HD44103CH 60-pin plagtic OFP{FP-50)
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HD44103

Block Diagram
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HD44103

Absolute Maximum Ratings
Item Symbol Rated Value Unnit Note
Supply voitags (1) Ve —0.3t0 47.0 W 1
Supply voltage (2) Veg Vo —13.510 ¥, +0.3 v 4
Terminal voltage (1) Vi, 03V, +03 v 1.2
Terminal voltage (2) Vi Vg 0310V, +0.3 v 3
Operating tamperature T —20 to +75 "
Storage temperature Tu =55 to +125 *C

Notes: 1. Referenced to GND = 0.
2. Applied to input terminals {except V1, V2, VS, and V&) and commo
3. Appiied to terminals V1, V2, V5, and V6. )and 10 nieminals
4, Gnnmﬁaﬂﬂmﬁnnmhtmmzzunisﬁmvﬁmwaupnmeﬁm

Electrical Characteristics
Voo = +5V£10%, GND = 0 V, Vg =010 =55V, Ta = —20 1o +75 °C) Mou s
them Symbol Min Typ Max Unit Test condition Note
Input high voltage v, 07V, - WV vV B
Input low voltage V, 0 - 03xV, V 8
Qutput high voltage Vo Ve —04 = = V=400 uA 7
Output low voltage Vo - - 04 Vo g =+400 uA 7
VI-Xj on resistance Resy - - 500 0 V_e-5:10%
Load current 150 pA
Input leakage current (1) by - - 1 PA V=V, to GND 8
Input leakage current (2) ™ -2 - 2 uA V= Ve to ¥y, g
Shift frequency - - - 50 kHz In slave mode 10
Oscillation frequency fose 300 430 560 kHz R, =88 ki}+ 2% 1
B G, = 10 pF £ 5%
Exiernal clock operating i, 50 - 580 kHz
frequency
External clock duty Duty 45 50 55 % 12
Emafm rise time tm - - 50 ns 12
EWMHM 1,5, - - 50 ns 12
Dissipation power (master) P, - - 44 mW CR oscillation = 430 kHz 13
Dissipation power {slave) P - = 1.1 mwW Frame frequency = 70 Hz14
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HD44103

Notes:

S mNoo

DLDA

0.7vec
0. 3vee

Specified within this range unless otherwise noted.

Applied to CR, FS, DS1 InDES.HiILL.&IE,GL, DR, and DL.

Applied to DL, DR, M, FRM, CL, #1 .

Applied o iqq::nmrmimhcﬁ. FS, D51 1o DS3, SHL and M/S, and /0 common terminals
DL, DR, M, and CL at high impedance.

Applied to V1, V2, V5, and V6.

Shift operation timing

0.7voo

et
.Iil
'E
2|3[6|5|§

tr 1

11. Relationship between oscillation frequency and R/C,

CR Oscllator The values of R, and C, are typical values.
R mmmmmmm
! c condition. Adjust oscillation frequency to the
H@ﬂ_ required value.
CR
N Voo = 5V
Ta=+25C
Em \\ .1
400
300 — Cl mipF
{oaz 200 = Cf =11pF
{kHz) 100
50 100 150 (k42)
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o HD44103

12.

Open — ¢
Open — R
External Clock —» — GR

13. Hhasumdbr‘ufmlmmlmlmwtputM*MMHr-EEHIiEELmdq-1DpF15%+1J
nw:rﬂfm in the master mode. Input terminals must be fixed at V.. or GND while
measuring.

14. Measured by V,, terminal at output non-load, 1/32 duty factor, frame frequancy of 70 Hz
in the slave mode. Input terminals must be fixed at Ve 0 GND while measuring.

Pin Description

Pin
Pin Name Number 10 Funetion
H1-¥20 20 o Liquid crystal display driver output.
Ftill'tii:u-nshlfIIF . I, M, ata (D) in shift register:
0
o v Lo 7 Lo
w Vo | Ve | Vo | Ve
CH.R,C 3 Ccillator Br
R ©R G | CRoscilatwr
M 1 o

Signal for converting Bquid crystal dispiay driver inmo AC.
Master: Output terminal sone

Slave: { terminal

)]
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HD44103

Pin
Pin Name Number /O Function
Shift register shift clock.
oL ! Vo Master: Output terminal
Slave: Input tarminal
FAM 1 o  Frame signal, Display synchronous signal
DS1-DS3 3 I Display duty ratio select.
Duty Ratio 1/24 112 X 132 116 18
D31 L HLH L HLH
D52 L LHH L LHH
osa L L LL H HHH
F salect.
Fs ! l " 7he relationship behween the frame 1requency s, and the
oscillation frequency f., is as follows:
FS = High: ... =B8144 xf (1}
FSulow To=3072%7m (2
Example (1)  When FS = high, adjust Rf and Gt so that the
oscillation frequency is approx.
430 kHz if the frame frequency i5 70 Hz.
Example When FS = low, adjust Rf and Cf so thatthe
@ oscillation is approx. 215 kHz, m order to obtain the
same display waveforms as example 1. When
compared with example 1, the power dissipation is
reduced bacause of operation at lower fréquency.
However, the operating clocks ¢1 and $2 supplied
the column driver have lower frequencias. '
the access time of the column driver HD44102CH
bacomes longer.
DL, DR 2 0] Data 'O terminals of bidirectional shift register.

Shift direction salect of bidirectional shift register.
SHL Shif Direction

H oL = DR
L oL« DR
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HD44103

Pin
Pin HName Number L'O Function

M5 1 | Mastar/slave select.

M/S = High: Master moda
The oscillator and timing generation circuit supply display
timing signals to the display system. Each of KO common
terminals, DL, DR, M, and CL is placed in the output state.

WS = Low: Slave mode
The timing genaration circult stops operating. The oscillator is
not required. Connect terminal CR to V...
meinrn'ﬂnu!s Cand R. One (determined by SHL) of DL and
DR, and terminals M and Cl are placed in the input state.
Connect M, CL and one of DL and DR of the master to the
respactive tarminals,
Connect FD, D81, DS2, and DS3 10 V.

When display duty ratio is 1/8, 1/12, or 1/16, one HD44103CH is
requirad. Lisa itin the master moda.

When display duty ratio is 1/24 or 1/32, two HD44103CHs are
required. Usa the cne in the master made to drive common signals 1
:ﬁg,z:ﬁd the other in the slave mode to drive common signals 21 to

$1, 92 2 o Operating clock output terminals for HD44102CH.
The frequencies of $1 and §2 become half of oscillation frequancy.

. 4 Liquid crystal display driver level power supply.

Ve
V6 V1 and V2: Selected level
V5 and V6: Mon-selected level

3 Power supply.

Vee Voo—GND:Powear supply for internal hjl:r .
Vee=Vie: Power supply for driver circuit logic
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HD44103

Block Functions

Oscillator

The oscillator is a CR oscillator attached to an
oscillation resistor Rf ans osckllation capacity Cf.
The oscillation frequency varies with the values of Rf
and Cfand the mounting cenditions. Refer to Electrical
Characteristics {(Note 10) to make proper adjustment.
Timing Genaration Circuit

The timing generation circult divides the signals from
the oscillator and generates display timing signals (M,
CL, and FEM) and operating clock (d1 and §2) for
HD44102CH according to the display duty ratio set
by D51 10 D53, In the slave mode, this block stops
operating. It is meaningless to set FS, DS 10 DS3.

However, connect them to V. to prevent floating
current.
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Bidirectional Shift Register

20-bit bidirectional shift register. The shifit direction
is determined by SHL. The daa input from DL or DR
performs a shift operation at the rise of shift clock CL.

Liquid Crystal Display Driver Circuit

Each of 20 driver circuits is a multiplex circuit
composed of four CMIOS swilches. The combimation
of the data from the shift register with M signal allows
one of the four liquid crystal display driver levels V1,
V2, V5, and Véto be transferred o the output ienminals.

Applications
Refer to the applications of the HD44102CH.
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