HD66215T

(Common Driver for aDot Matrix Liquid
Crystal Graphic Display
with 100-Channel Outputs)

HITACHI

Description

The HD66215T is a common driver for a large dot
matrix liquid crystal graphic display (LCD). The
driver’'s 100 channels can be divided into two
groups of 50 channels by selecting data input/
output pins. Outputs X4 to X419 and Xg; to X100
can be disabled by mode selection. Unused output
pins can be equally distributed above and below
the pins used for the LCD panel so that the panel
can be neatly centered on the LCD board. A 101-
channel output mode can also be selected for an
application to various display panels. The driver is
powered by about 3V, making it suitable for
battery-driven portable equipment featuring the
low power dissipation of liquid crystal elements.

The HD66215T, packaged in a micro-tape carrier
package (micro-TCP), allows design of a compact
LCD system with aframe (an area periphera to the
LCD panel) about half the width of conventiona
systems.

Features

» Duty cycle: About 1/64 to 1/240

» 100 internal LCD drive circuits (101-channel
mode can be selected for a 101-output version)

 High output voltage for driving the LCD: 10 to
28V

 Output division function (50 x 2-output)

* 10-output through modes

» 101-output mode

 Digplay off function

* Internal 100-bit shift register

* Various LCD controller interfaces
— LCTC series: HD63645, HD64645, HD64646

— LVIC series: HD66840, HD66841
— CLINE: HD66850

* Micro-TCP with 3-sprocket-hole width
» Operating voltage: 25t05.5V

Ordering Information

Type No. Outer Lead Pitch 1 Outer Lead Pitch 2 Device Length

HD66215TAOQ 0.23 mm 1.20 mm 3 sprocket holes
HD66215TA1 0.22 mm 1.00 mm 3 sprocket holes
HD66215TA2 0.18 mm 0.85 mm 3 sprocket holes

Notes: 1. Outer lead pitch 1 is for LCD drive output pins, and outer lead pitch 2 for the other pins.
Device length includes test pad areas.

Spacing between two sprocket holes is 4.75 mm.

Tape film is Upirex (a trademark of Ube Industries, Ltd.).

35-mm-wide tape is used.

Leads are plated with Sn.

The details of TCP pattern are shown in “The Information of TCP.”
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HD66215T

Tape Carrier Package
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HD66215T

Pin Description

Symbol Pin No. Pin Name Input/Output Classification
Vee 8 Vee — Power supply
GND 12 GND

V4L, V4R 1,20 V4L, V4R Input

Vel, VgR 2,19 Vel, VgR

Vsl, VsR 3,18 VsL, VsR

Veel, VegR 4,17 Veel, VegR

CL 14 Clock Control signal
M 13 M

SHL/R 9 Shift left/right

DIO1 15 Data Input/output

DIO2 11

DIO3 10

DIO4 6

DISPOFF 7 Display off Input

MODE1, MODE2 5, 16 Model, Mode2

X1—X100 21-120 X1—X100 Output LCD drive output
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HD66215T

Pin Functions
Power Supply

Ve, GND: Supply power to the internal logic
circuits.

V4L, V1R, VgL, VsR, VgL, VgR, VgeL, VEeR:
Supply different levels of power to drive the LCD.
V4 and Vg are selected levels, and V5 and Vg are
non-selected levels. Seefigure 1.

Control Signals

CL: Inputs data shift clock pulses for the shift
register. At the falling edge of each CL pulse, the
shift register shifts datainput viathe DIO pins.

M: Changes LCD drive outputsto AC.

SHL/R: Selects the data shift direction for the shift
register and the common signal scan direction
(figure 2).

DIO1-DIO4: Input or output data. DIO1 and
DIO2 are data input/output pins for X;—Xgq, and

DIO3 and DIO4 are input/output pins for
X51—X100 (X101) in 50 x 2-output modes. In a 100-
output mode, DIO2 and DIO3 must be short-
circuited, and DIO1 and DIO4 are used as data
input/output pins.

DISPOFF: Controls LCD output level. A low
DISPOFF sets LCD drive outputs X1—X1gg (X101)
toVq level.

MODEL, MODE2: Select an LCD output mode
(table 1). In 10-output through modes, ten unused
output pins are made invalid. These ten pins must
be open in these modes since they output M
signals.

L CD Drive Outputs

X1—X100: Each X outputs one of the four voltage
levels, V4, V5, Vg oOr Vgg, depending on a
combination of the M signal and data levels. See
figure 3.

Table 1 Selection of LCD Output

MODE1 MODE2 Selected Mode

0 0 Normal (100-output)

0 1 10-output through  (X1—X1q)

1 0 (X91~X100)
1 1 101-output

Figurel Different Power Supply Voltage Levelsfor LCD Drive Circuits
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HD66215T

SHL/R | DIO1 | DIO2 | DIO3 | DIO4 Data shift direction and common
signal scan direction

In 100 x 1-output mode

Input Output X1— X100

Short-circuited

Low
In 50 x 2-output mode

X1 —Xsp

Input | Output | Input | Output
X51— X100

In 100 x 1-output mode

Output Input X100 —™ X1

Short-circuited

High
In 50 x 2-output mode

X50 — X1

Output | Input | Output | Input

X100 — Xs1

For 10-output through modes and 101-output mode, see Selection of Data Shift Direction
and Common Signal Scan Direction by SHL/R and DIO Pins in Each Mode.

Figure2 Selection of Data Shift Direction and Common Signal Scan Direction by SHL/R
and DIO Pinsin Normal Mode (100-Output Mode)

Yo T S
o ot Lol o]

X output level <—><—>%—>
Vee

Figure3 Selection of LCD Drive Output Level
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Block Diagram

X101 X100~Xe1 Xg90—Xs1 X50—X11 X10—X1
ViL  LCD drive
Vel circuit 5 10 40 40 10
zSLL — LCD drive LCD drive LCD drive LCD drive
EE circuit 4 circuit 3 circuit 2 circuit 1

DISPOFF —# 4|—>
v oges f /\ /\ A A

CL > ] ’ Level shifter 4 H Level shifter 3 Level shifter 2 H Level shifter 1 ‘

Shift register 5 Level shifter 5

oo ) AAAA

DIO3 «—» | ogic 2 |« ’ Shift register 4 H Shift register 3 Shift register 2 Shlft register 1
DIO4 <+—»] ‘
SHL/R — t T *

MODE1 — ] _
MODE2 __ | Logic 3

ViR
VeR
VsR
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HD66215T

Block Functions
LCD Drive Circuits

The 100-bit LCD drive circuits generate four
voltage levels, V4, Vs, Vg, and Vg, which drive
an LCD panel. One of the four levels is output to
the corresponding X pin, depending on a
combination of the M signal and the data in the
shift register.

Level Shifters

The level shifters change logic control signals (2.5
to 5.5 V) into high-voltage signals for the LCD
drive circuit.

1052

Shift Registers

The 100-bit shift registers shift data input via the
DIO pin by one bit. The bit that is shifted out is
output from the DIO pin to the next driver IC. Both
shifting and output occur simultaneously at the
faling edge of each shift clock (CL) pulse. The
SHL/R pin selects the data shift direction.

Logic 3

Logic 3 selects which shift register operates depend-
ing on the settings of MODE1 and MODE2.
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HD66215T

Data Shift and Common Signal Scan

Direction

Figure 4—7 show the data shift direction and
common signal scan direction selected by SHL/R

and DIO pinsin each mode.

SHL/R DIO1 | DIO2 | DIO3 | Dlo4 Data shlft direction _and common
signal scan direction
In 100 x 1-output mode
Input Output Xy —X
P Short-circuited P ! 100
Low
In 50 x 2-output mode
X1—Xs0
Input | Output | Input | Output
X51— X100
In 100 x 1-output mode
Output Input X100 — X
P Short-circuited P 100 !
High
In 50 x 2-output mode
X0 —= X1
Output | Input | Output | Input
X100 = Xs1

Figure4 Selection of Data Shift Direction and Common Signal Scan Direction by SHL/R

and DIO Pinsin 100-Output Mode (MODE1 =0 and MODE2 = 0)
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HD66215T

SHL/R DIO1 DIO2 DIO3 DIO4 Data sr_nft direction .and _common
signal scan direction

In 90-output mode

Input Output X11— X100

Short-circuited

Low
In 40- and 50-output mode
X11— Xs0
Input | Output | Input | Output
X51— X100
In 90-output mode
Output Input X100 — X
P Short-circuited P 100 1
High
In 40- and 50-output mode
Xs0 = X11
Output | Input | Output | Input
X100 — Xs1

Figure5 Selection of Data Shift Direction and Common Signal Scan Direction by SHL/R
and DI O pinsin 10-Output (X;—X1g) Through Mode
(MODE1=0and MODE 2=1)
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HD66215T

SHL/R DIO1 DIO?2 DIO3 DIO4 Data shn‘t direction _and common
signal scan direction
In 90-output mode
Input Output X1 —X
P Short-circuited P ! 9
Low
In 50- and 40-output mode
X1 Xs0
Input | Output | Input | Output
X517 Xgo
In 90-output mode
Output Input Xgg — X
P Short-circuited P 9 !
High
In 50- and 40-output mode
Xs0—= X1
Output | Input | Output | Input
Xgp — Xs1

Figure6 Selection of Data Shift Direction and Common Signal Scan Direction by SHL/R and
DIO Pinsin 10-Output (Xg1—X100) Through Mode
(MODE1=1and MODE2=0)

HITACHI
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HD66215T

SHUR | DIO1 | DIO2 | DIO3 | DIO4 Data shift direction and common
signal scan direction
In 101-output mode
Input Output X1 —X
P Short-circuited P ! 101
Low
In 50- and 51-output mode
X1 Xs0
Input | Output | Input | Output
X51— X101
In 101-output mode
Output Input X101— X
P Short-circuited P 101 !
High
In 50- and 51-output mode
Xs0— X1
Output | Input |Output | Input
X101 Xs1

In 101-output mode, any 10-output through mode cannot be used.

Figure7 Selection of Data Shift Direction and Common Signal Scan Direction by SHL/R and
DIO Pinsin 101-Output Mode (MODE1 =1 and MODE2=1)
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Application Examples
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Notes: 1. The resistances of R1 and R2 depend on the type of LCD panel used. For example, for an LCD panel with a 1/15 bias,
R1 and R2 must be 3 kQ and 33 kQ, respectively. That is, R1/(4-R1 + R2) should be 1/15.
2. To stabilize the power supply, place two 0.1-uF capacitors near each LCD driver: one between the V¢ and GND pins,
and the other between the V¢ and Vgg pins.

Figure8 LCD Panel of 640 x 400 Dots, 1/200 Duty Cycle
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Notes: 1. The resistances of R1 and R2 depend on the type of LCD panel used. For example, for an LCD panel with a 1/15 bias,
R1 and R2 must be 3 kQ and 33 kQ, respectively. That is, R1/(4-R1 + R2) should be 1/15.
2. To stabilize the power supply, place two 0.1-uF capacitors near each LCD driver: one between the V¢ and GND pins,
and the other between the V¢ and Vgg pins.

Figure9 LCD Panel of 640 x 480 Dats, 1/240 Duty Cycle
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From
LCD
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X100
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DIO (output)
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X200

(COM200) Vg |V, Vs

...... [Va] Ve Ve | Vo[ Ve vs
...... [ ] I
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...... _ﬁ<|m------|_<m Vo[Ve Vs

Figure10 Operational Timingin Normal M ode (100-Output M ode, 1/200 Duty Cycle)
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HD66215T Connection Examples

Figure 11 shows an example of an HD66215T
driving a 480-line LCD panel with a 1/240 to
1/250 duty cycle. Here, selecting MODE1 and
MODE?2 disables outputs X;—Xqg of driver IC1
and outputs Xg1—X g Of driver 1C5. As a resullt,
unused driver output pins can be equaly dis
tributed above and below the pins used for the
LCD panel so that the panel can be neatly centered
on the LCD board. In addition, since the 100

1060

channels of the driver can be divided into two
groups of 50 channels by selecting data input/
output pins, data input is divided at the center of
the panel (IC3).

Figure 12 shows an example of an HD66215T
driving a 400-line LCD panel with a 1/200 to
1/210 duty cycle.
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SHL/R is low
LCD panel
Data m— X1 - X (not output)
[ X11 | Line1
| | !
| Icl 3 :
|
| .
| X100 | Line 90
I
.
| X1 > Line 91
I ! ‘
I !
| Ic2 1 !
[ |
I .
| X100 »| Line 190
I
Ly
I X1 — Line 191
I IC3 | Upper panel displa
CT | e [ ez ] — Divigon
Data =— X —® Li
?1 L":]e L Lower panel display
X100 || Line 50
X1 Line 51
IC4 |
X100 Line 150
X1 Line 151
Ic5 |
= Line 240
Xgo .
X100 [™ X (not output)

Figure11 Connection Examplefor 480-Line LCD Panel with a 1/240-1/250 Duty Cycle
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SHL/R is low
LCD panel
Data  — X1 > Line 1
|
| Ic1 |
|
: X100 = Line 100
' |
: X1 = Line 101
| ]
e | |
I |
| .
| X100 > Line 200 Upper panel display
| 1 ~e—— .
Data X, = Line1 Lower panel display
IC3
X100 [~ Line 100
/
X1 = Line 101
Ica 3
X100 > Line 200

Figure12 Connection Examplefor 400-Line LCD Panel with a 1/200-1/210 Duty Cycle

1062 HITACHI




HD66215T

Absolute Maximum Ratings

Item Symbol Rating Unit Notes
Power supply voltage Vee -0.3t0 +7.0 \% 2
for logic circuits
Power supply voltage Vee Vce —30.0t0 Ve +0.3
for LCD drive circuits
Input voltage 1 V11 —0.3t0 Ve +0.3 2,3
2 V1o Vgg —0.3t0 Ve + 0.3 2,4
Operating temperature Topr —20to +75 °C
Storage temperature Tstg —40 to +125

Notes: 1. Ifthe LSl is used beyond its absolute maximum ratings, it may be permanently damaged. It
should always be used within its electrical characteristics in order to prevent malfunction or
unreliability.

2. The reference point is GND (0 V).
Applies to pins CL, M, SHL/R, DIO1-DIO4 (input), DISPOFF.
4. Applies to pins V4, V5, and Vg.

w
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Electrical Characteristics

DC Characteristics (Ve =2.5t055V, GND =0V, and T, =—20 to +75°C, unless otherwise noted)

Item Symbol Pins Min Typ Max Unit Condition Notes
Input high voltage V4 1 0.7%xVee — Vcc \Y,
Input low voltage Vi 1 0 — 0.3 xV¢c
Output high voltage VoH 2 Vec-04 — — lop =—0.4 mA
Output low voltage VoL 2 — — 04 loL = 0.4 mA
Vi—Xj on resistance Ron 3 — 05 1.0 kQ oy =100 pA 1
Input leakage current 1 i1 4 -1.0 — 10 MA  V|y=Vccto GND
2 5 -25 — 25 Vin = Vee 10 Vee
3 I3 2 -5.0 — 50 VN = Ve to GND
Current consumption (5V) Ignp — — — 100 foL =19.2 kHz 2
leg R — — 250 Vee —Veg =28V
few = 80 Hz
Ve —GND =5V
(3V) Ignp — — — 50 foL = 19.2 kHz 2
leg - — — 250 Vee — Veg = 28V
feLwm = 80 Hz

Vcc—GND:3V

Pins: 1. CL, M, SHL/R, DISPOFF, DIO1-DIOA4 (input)
2. DIO1-DIO4 (input)

3. X3=X100: V1. Vs Vg

4. CL, M, SHL/R, MODE1, MODE2, DISPOFF
5. Vy, Vs, Vg

Notes: 1. Indicates the resistance between one pin from X;—X,q¢ and another pin from V4, Vg, Vg, and
Vg, when load current is applied to the X pin. Defined under the following conditions:
VCC - VEE =28V
V1, Ve = Vee —{1/10 (Ve —Vep)}
Vi = Vg +{1/10 (Ve —Vee)}
V, and Vg should be near V¢ level, and V5 should be near Vg level (figure 4). All voltage
must be within A V. A V is the range within which Rgy, the LCD drive circuits’ output impedance,
is stable. Note that A V depends on power supply voltages V¢ — Vg (figure 5).

2. Excludes input and output current. When a CMOS input is floating, excess current flows from
the power supply through the input circuit. To avoid this, V|4 and V,_ must be held to V¢ and
GND levels, respectively.
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,,,,,,,,, A
AV
,,,,, V6

AV _‘ 77777777777777 Vs
Y

Figure 13 Relation between Driver Output Waveform and L evel Voltages

AV (V)

Level voltage range

10 28

Vee = Vee (V)

Figure14 Relation between Vcc—Vegand AV
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HD66215T

AC Characteristics (Ve =2.5t05.5V, GND =0V, and T, =-20 to +75°C, unless otherwise noted)

Item Symbol Pins Min Max Unit
Clock cycle time tcyc CL 10 — ps
Clock high-level width tcwH 65 — ns
Clock low-level width tewL 1.0 — us
Clock rise time t — 50 ns
Clock fall time t

Data setup time tbs DIO1-DIO4, CL 100 —

Data hold time toH

Data output delay time* top — 7.0 HS
Data output hold time toHw 100 — ns

Note: * The load circuit is shown in figure 15 is connected.

Test point Oﬁ

30 pF

Figure15 Load Circuit

i fowe b towH tcye

cL 0.7Vce \

0.3Vce N\

top | lbs toH
DIO1-DIO4 0.7Vee
(input) 0.3Vee
tpHw

DIO1-DIO4 0.75Vce
(output) 0.25Vcc

Figure16 LCD Controller Interface Timing
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