HD44100H
(LCD Driver with'40-Channel Outputs)

/ \\>>
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The HD44100H has two sdts, 6f 20-bit bidir-
ectional shift registers, 26@6& latch flipflops
and 20 liquid crystal d:sﬁfay driver circuits. It
receives serial dmplay data from a display
control LSI, conye “into parallel data and
supplies hqmd/ al display waveforms to
the liquid cryst\al//

The HD4 )H" is a highly general liquid
crystal display driver which can drive a static
drivediquid/crystal and a dynamic drive liquid
cryst. d can be applied as a common
dnvem)r segment driver.

O\

Description Pin Arrangement

Features

® Licquid crystal display driver with serial/
parallel conversion function

® Serial transfer facilitates board design

® Capable of interfacing to liquid crystal (Top View)
display controllers: HD43160AH, LCTC
(HD61830), LCD I1(HD44780),
LCDIN(HD44790).

® 40 internal liquid crystal display drivers

® Internal serial/parallel conversion cir-
cuits:
—20-bit shift register x 2
—20-bit shift latch X 2

@ Display bias: Static to 1/5

® Power supply:
—Intemnal logic: + 5 V
—Liquid crystal display driver circuit:

-5V

® Separation of internal logic from liquid

crystal display driver circuit increases

applicable controllers and liquid crystal \
types AN

® CMOS process AN
® 60-pin flat plastic package |
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HD44100H

Block Diagram
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cu 1 20-bit latch Shift
direction
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DL1 < Data ﬁ : : £ Data S|
cL2 SRiftsignal .|  20-bit bidirectional shift register }————=on
Switching circuit
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DL2 - 20-bit bidirectional shift register I‘_-' DR2
FCS Data L SHL2
. 5 e
! 20-bit latch direction
M Switching circuit {L
V1, V2 I LCD Drivers ]
V5, V6 —
_________________ 9
Ya1 Yao
Absolute Maximum Ratings
Item Symbol Value Unit
Supply Logic Vee*! -03t0+7.0 v
voltage LCD drivers Vee*2 Vee — 13.5to Vee + 0.3 v
Input voltage Vi *! - 0.3t0Veec + 0.3 v
Input voltage Vra*3 Vee + 0.3 to Vege — 0.3 v
Operating temperature Topr —20t0 + 75 ‘C
Storage temperature Tatg - B65to + 125 ‘C

Notes: *1 All voltage values are referred to GND.
*2 Connect a protection resistor of 220 0 * 5 % to Vee power supply in series.

*3 Applies to Vito Ve.
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HD44100H

Electrical

Characteristics

(Vec =6V *10% Ve =—-56V £10% GND =0V, T. = — 20 to + 76°C)

Item Symbol Applicable Terminals Min Typ Max Unit Test Condition
Input voltage Wiy CL1, CL2, DL1, DL2, 0.7 Vee — Vee v
DR1, DR2, M, SHL1,
Vi SHL2, FCS 0 — 0.3V V
Output voitage Vo DL1, DL2, DR1, DR2 Vec — 0.4 — - \" lon = — 0.4 mA
VoL - - 0.4 \" loo = + 0.4 mA
Vi-Yj voltage  Vp, *1 - - 11 1 lon = 0.1 mA for one of Yj
descending > - ~ 1.6V loy=0.05mAforeachYj
Input leakage |, CL1, CL2, DL1, DL2, -50 -— 5.0 #A  Vin = 0to Vce
current DR1, DR2, M, SHL1,
SHL2, FCS, NC
Vi leakage v *3 - 10.0 — 10.0 #A  Vin = Vcc to Vee
current
Power supply Icc *2 - - 1.0 mA  foo = 400 kHz 3
current e - - 10 #A  fouy = 1 kHz
Notes: *1 Vi-Yj (Vi = 1 to 6, j = 1 to 40) equivalent circuit

*2

*3

e
R2 Yj R1

e~
Power Data R2
switch switch

Input/output current is excldded; when

level must be fixed at high or low.
Output Y1 to Y40 open.

1 k{2 max.
10 kQ} max.

input is at the intermediate level with CMOS,
excessive current flows through the input circuit to the power supply. To avoid this, input
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HD44100H

Timing Characteristics

(Vece =5V *10%, V= -5V *10% GND =0V, T, = — 20 to + 76°C)

Item Symbol Applicable Terminals Min Typ Max Unit Test Condition
Data shift foo CL2 - — 400 kHz
frequency
Clock high level town CL1, CL2 800 — — ns
width Low level tow CL2 800 - - ns
Data set-up time  tgy DL1, DL2, DR1,DR2, 300 — -— ns
FLM
Clock set-up time tg CL1, CL2 500 — — ns (CL2—CL1)
Clock set-up time tg CL1, CL2 500 - — ns {CL1—~CL2)
Data delay time tod DL1, DL2, DR1, DR2 — — 500 ns C. = 15pF
Clock rise/fall time tg, CL1, CL2 — — 200 ns
Data hold time tou DL1, DL2, DRt, DR2, 300 - - ns
FLM
cL2 Vi N t e
VIiL \ ow /
tet tcwl l—tet
ton |
ViH
Data in v t sU-» tsL
(OL1, DL2, DR, DR2) v /
b—tpd
Vo
Data out VoL [t ——————
(DL1, DL2, DR1, DR2)
tig—
cut VIH / \ Ls
viL
tee town ter
VIiH
FLM t
ViL sﬂ
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Figure 1 Timing Waveform
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HD44100H

Terminal Function
Table 1 Functional Description of Terminals

Signal Number Input/
Name of Lines Output Connected to Function

Vee 1 power supply Power supply for logical circuit

GND 1 Power supply ov

Vee 1 Power supply Power supply for liquid crysthl display drive

Yi—Y20 20 Output  Liquid crystal Liquid crystal driver output (Channel 1)

Y21—Yao 20 OQutput  Liquid crystal Liquid crystal driveybutput (Channel 2)

Vi, Va2 2 Input Power supply Power supply for'liquid crystal display drive (Select level)

V3, V4 2 Input Power supply Power supply for liquid crystal display drive (Non-select
level for channel 1)

Vs, Ve 2 Input Power supply Power supply for liquid crystal display drive (Non-select
ievel for channel 2)

SHL1 1 Input Vce or GND Selection of the shift direction of channel 1 shift register

SHL1 | DL1 | DR1
Vee Out In

GND In Out

SHL2 1 Input Vcc or GND Selection of the shift direction of channel 2 shift register
SHL2 | DL2 | DR2
Vee Out In

GND In Out

DL1, DR1 2 Input/  Controlier Data input/output of channel 1 shift register
output or HD44100H
DL2, DR2 2 Input/  Controller Data input/output of channel 2 shift register
output or HD44100H
M 1 input Controller Alternated signal for liquid crystal driver output
cL1 1 Input Controller Latch signal for channel 1 (T 1) =*1
Used for channel 2 when FCS is GND
cL2 1 Input Controller Shift signal for channel 1 (T 1_) =*1
Used for channet 2 when FCS is GND
FCS 1 Input Vce or GND Mode select signal of channel 2. FCS signal exchanges the

latch signal and the shift signal of channel 2 and inverts M
for channel 2. Thus, this signal exchanges the function of
channel 2.

Channel 2
FCS Level | Latch signal | Shift signal | M Polarity | Function
Vee ct2 _f|jcu _f [ For common drive
GND cL1 Tl {C2 —1_ M For segment drive
*1 *1 *2

NC 1 Don’t connect any wires to this terminal.

Notes: *1 __f and ~1__ indicate the latches at rise and fall times, respectively.
*2 The output level relationship between channel 1 and channel 2 based on the FCS signal
level is as follows:
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HD44100H

Output Level
FCS Data M Channel 1 (Y1—Y2) Channel 2 (Y21—Yso)
1 1 Vi ' Vz
Vce (Select) (o] Va2 Vi
(1) o 1 V3 Vs
(Non-select) [0} Va Vg
1 1 Vi Vi
GND (Select) (o] Va2 V2
(0) (o] 1 V3 Vs
(Non-select) 0 Vi Ve

1 and O indicate high and low levels, respectively.

Applications

Segment Driver

When the HD44100H is used as a segment
driver, FCS is set to GND to transfer display

data with the timing shown in figure 2. In this cuited, respectively.

(FLM) 1 1
M yyuyoronorourururs
et l T T T S WO O B
Qutput of :
'(‘;TY‘O, X \X__l ) D D D D O & B
Enlrgod view e :
.
cu Latch I"l
Shit
o RMAMLAATTTTTTTRAUAAT
A G S S D D D G D G 6
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Figure 2 Segment Data Waveforms (A Type Waveforms, 1/8 Duty Cycle)
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case, both channel 1 and channel 2 shift data
at the fall of CL2 and latch it at the fall of CLI.
Vi and Vs, V4 and Vs of the liquid crystal
display driver power supply are short-cir-




HD44100H

Common Driver : display data with the timing shown in figure
3

In this case, channel 1 is used as a segment In this case, channel 2 shifts data at the rise of
driver and channel 2 as common driver. CL1 and latches it at the rise of CL2. Channel
When channel 2 of HD44100H is used as 1 shifts and latches as shown in figure 2.
common driver, FCS is set to Vcc to transfer

87112 3 4 5 6 7 Br—]1 2

DL2/DR2(FLM)
Shift ¥
V] Y21 ‘---—] | Non-select

(Ya0) ,‘I Select select selectl !
Y22 / | L -
(tY”) H =
's 1 Select oo ™ Soeet
o i Non-select
(Ya3) I. Select S

‘ lect
Enlarged view \ 1

AY
DL2/DR2(FLM) ™~ | —
M — Shift
cL 1 L

Latch
A 1 1 e Vet WV W
Y21 o
(Ya0) A - —

Figure 3 Common Data Waveforms (A Type Waveforms of Channel 2, 1/8 Duty
Cycle)
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HD44100H

Both Channel 1 and Channel 2 Used as
Common Drivers (FCS = GND)

When both of channel 1 and channel 2 of

HD44100H are used common drivers, FCS is

set to GND and the signals (CL1, CL2, FLM)

from the controller are connected as shown in

figure 4.

In this case, connection of the liquid crystal

display driver power supply is different from

that of segment driver, so refer to figure 4.

® Vj, V2 Select level of segment and com-
mon

® V3, Vi Non-select level of segment

® V5, Ve: Non-select level of common

Static Drive

When the HD44100H is used in the static
drive method (figure 5), data is transferred at

the fall of CL2 and latched at the fall of CL1.
The frequency of CL1 becomes the frame
frequency of the liquid crystal display driver.
The signal applied terminal M must have
twice the frequency of CL1 and be synchron-
ized at the fall of CL1. The power supply for
liquid crystal display driver is used by short-
circuiting Vy, V4 and Vs, and Vz, V3, and Vs
respectively.

One of the liquid crystal display driver output
terminals can be used for a common output.
In this case, FCS is set to GND and data is
transferred so that O can be always latched in
the latch corresponding to the liquid crystal
display driver output terminal used as the
common output. If the latch signal corre-
sponding to the segment output is 1, the
segments of LCD light. They also light for
common side = 1, and segment side 0.

£

cL1 c2 829
A
L2 ci S BB | Y-V
FLM
Controller DL1 Common LeD
(HD43160AH) {1 DD':; driver
DR2 535553
Y1—Yeo Yy =Yao
HD44100H HD44100H
Segment Segment
Va driver driver
-
5\ seeses | ssesses
/Y
£ | TT 11T T
26 . v 1 ol 3 11
oo R 8
238
afs

Figure 4 Connection When Both Channels Are Common Drivers
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HD44100H

First

Second Tenth
figure figure — — - o o e e figure
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Timing Chart of Input Waveforms

Figure 5 Static Drive Connection

CLy

78 79 80
| l I l I l (Shift Clock)

(Display Data)
1:on O: off

I l (Latch Clock)

Notes:
1. Input square waves of 50% duty cycle (about
30—500 Hz) to M. The frequency depends

this, have CL1 fall synchronously with the
one edge of M.

on the specifications of LCD panels. 3. In this example, the CMOS inverter is used as
2. The drive waveforms corresponding to the a COM signal driver in consideration of the

new displayed data are output at the fall of large display area. (The load capacitance on

CL1. Therefore, when the alternating signal COM is large because it is common to ali the

M and CL1 do not fall synchronously, DC displayed segments.)

elements are produced on the LCD drive Usually, one of the HD44100H outputs can

waveforms. These DC elements may shorten be used as a COM signal. The displayed data

the life span of the LCD, if the displayed data corresponding to the terminal should be O in

frequently changes (e.g. display of hours, that case.

minutes, and seconds of a clock). To avoid
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HD44100H

COM 39 40
LCD Cte | r """" _,
LD G GRS GOV .

Y1

SHL4.2 . J

. 77- Data transformed Data O corresponding to

HD44100H to Yz to Yo Y1 (COM signat)
CL,y
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