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HD61200 —
(LCD Driver with 80-Channel Outputs)

Description Features

The HD61200 is a column driver LSI for a large- «  Liquid crystal display driver with serial/parallel
area dot matrix LCD. It employs 1/32 or more duty conversion function

cycle multiplexing method. It receives serial  +  Internal liquid crystal display driver: 80 drivers
display data from a micro controller or a display ~ + Drives liquid crystal panels with 1/32-1/128

control LSI, HD61830, etc., and generates liquid duty cycle multiplexing
crystal driving signals. « Can interface to LCD controllers, HD61830
and HD61830B

« Data transfer rate: 2.5 MHz max

Ordering Information « Power supply: Vec: 5 V £ 10% (Internal

Type No. Package logic) o .
. . «  Power supply voltage for liquid crystal display
HD61200 100-pin plastic QFP(FP-100) drive: 8 V1o 17V

«  CMOS process

Absolute Maximum Ratings

Item Symbol Value Unit Note
Supply voltage (1) Veo -0.3t0+7.0 \ 2
Supply voltage (2) VEe Ve — 19.0t0 Ve + 0.3 Vv

Terminal voltage (1) V14 -0.3to Vgo + 0.3 v 2,3
Terminal voltage (2) V2 VEg - 0310 Vg + 0.3 v

Operating temperature Topr —20to +75 °C

Storage temperature Tstg 55 to +125 °C

Notes: 1. LSls may be permanently destroyed if being 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, FCS, SHL, CL1, CL2, DL, DR, E, and M.

Applies to Vy, ViR, Vai. Var, VaL, Vag, Var, @nd Vap. Must maintain

Voc 2 ViL = Vir 2 Vg = Vap 2 Va = V4r 2 Vi = Vor 2 Ve

Connect a protection resistor of 15 Q + 10% to each terminal in series.
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HD61200

Pin Arrangement
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HD61200

Electrical Characteristics

DC Characteristics
(Vce =5V 110%, GND =0 V, Vcc - VEE = 8 V to 17 V, Ta = -20 to 75°C)

ltem Symbol Min Typ Max Unit Test Condition Note
Input high voltage Vi 0.7xVgc — Vee v 1
Input low voltage ViL 0 —_ 03x V 1
Vee
Output high voltage Vou Vee 04 — —_ \' losq = 400 pA 2
Output low voltage VoL — - 0.4 v loL = 400 pA 2
Driver on resistance Ron — — 7.5 kQ Load current = 5
100 pA

Input leakage current i1 -1 —_ 1 nA Viny=0to Voo 1
Input leakage current  hiL2 -2 — 2 pA ViN=VegtoVoc 3
Dissipation current (1)  laND —_ —_ 1.0 mA 4
Dissipation current (2)  lee —_ — 0.1 mA 4
Notes: Applies to CL1, CL2, SHL, E, M, DL, and DR.

1.
2. Applies to CAR.
3. Applies to V1, ViR, VaL, V2R, V3L, V3R, VaL, and V4R
4. Specified when display data is transferred under following conditions:
CL2 frequency fcp2 = 2.5 MHz (data transfer rate)
CL1 frequency fcpq = 4.48 kHz (data latch frequency)
M frequency fy = 35 Hz (frame frequency/2)
Specified at Vi = Vog (V), Vi = 0 V and load on outputs.
Ignp: currents between Vg and GND.
Ieg: currents between Vgg and VEE.
5. Resistance between terminal Y and terminal V (one of V4, ViR. V2L, V2R, VaL, VaR. VaL. and
V4R when load current flows through one of the terminals Y1 to Y80. This value is specified
under the following condition:

Vec - Veg =17V
V4L = V4R, VaL = Var = Vec - 277 (Vo - VEE)
Vo = VoR, VaL = Van = VEg +2/7 (Vec— VEe )

: RON
ViL. IR ——-——O\)——'\N\/———
VaL . VaR ——-——o\o—J\/W———'
l o TeminaY
VaL» VaR o N——]

(Y1-Y80)
VL R ——— o— 0 AAA——
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HD61200

The following here is a description of the range of power supply voltage for liquid crystal display drivers,
Apply positive voltage to Vy; = ViR and V31, = V3p and negative voltage to V1 = yog and V4 = Var
within the AV range. This range allows stable impedance on driver output (RON). Notice the AV depends
on power supply voltage Vco-Vig.

Vee
Y l V1 ViL=ViR) Range of Power Supply
=== V3 (V3 = V) Voitage for Liquid Crystal
Display Drive
—~55}--- -
=
>
<31
3 ____________
AVl V4 (VgL = VaR)
—————————————— V2 VoL = VoR)
EE 8 17
Vee- VEE(V)
Correlation between Driver Output Correlation between Power
Waveform and Power Supply Voltages Supply Voltage Vee- VEE andAV
for Liquid Crystal Display Drive
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HD61200

Terminal Configuration

Input Terminal

Vee Applicable terminals :

CL1,CL2, SHL,E, M
|—| PMOS
O
h%m

Input Terminal (with Enable)
Applicable terminals: DL, DR
Vee Vee

—Ié]PMOS —“%]PMOS DL o——————— ) —

ci
DR 0———
{ FNmMos
Enable ————4¢
H SHLo—>0—
Output Terminal
Vee
Applicable terminal: CAR
PMOS |-|
G
NMOS l‘l
Output Terminal Applica\t(l:le ;;rominals:

i

rr\ PMOS o Vy, ViR
Vee
i

PMOS

T © Va1, Vap
oy VOC:_

17 NMOS o vy, Var
VEE

-7 NMOS 5 v, Vor
Vee
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HD61200

AC Characteristics
(Vcc =5V £ 10%, GND = 0 V, Ta = -20 to +75°C)

Item Symbol Min Typ Max Unit Test Condition Note
Clock cycle time teve 400 — — ns

Clock high level width tewn 150 — —_ ns

Clock low level width tew 150 -—_ — ns

Clock setup time tscL 100 — - ns

Clock hold time theL 100 — — ns

Clock rise/fall time tor — —_ 30 ns

Clock phase different time tcL 100 —_ — ns

Data setup time tpsu 80 —_ —_ ns

Data hoid time toH 100 - — ns

E setup time tesu 200 — — ns

Output delay time tocar — — 300 ns 1
M phase difference time tcm — - 300 ns

Note: 1. The following load circult is connected for specification:

test point 0_‘_‘_
30 pF

CL1
twc f
k Vin
CL2 Vi
tewH tpH —+f
tot ta

owom XN X

ViL
ctt Vmf\

ViH |

tesu

K V
M VIH

— ,'_tCM

HITACHI 191
M 449,204 0O45987 a3 MR



HD61200

Block Diagram
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Block Function
Liquid Crystal Display Driver Circuit

The combination of the data from the latch circuit 2
and M signal causes one of the 4 liquid crystal
driver levels, V1, V2, V3, and V4 to be output.

80-bit Latch Circuit 2

The data from latch circuit 1 is latched at the fall of
CL1 and output to liquid crystal display driver
circuit.

s/p

Serial/parallel conversion circuit which converts 1-
bit data into 4-bit data. When SHL is low level,
data from DL is converted into 4-bit data and
transferred to the latch circuit 1. In this case, don't
connect any lines to terminal DR.

When SHL is high level, input data from terminal
DR without connecting any lines to terminal DL

80-bit Latch Circuit 1

The 4-bit data is latched at ¢1—¢20 and output to
latch circuit 2. When SHL is low level, the data
from DL are latched in order of 123 __. —80 of
each latch. When SHL is high level, they are
latched in a reverse order (80—79-78 ... =1).

HD61200

Selector

The selector decodes output signals from the
counter and generates latch clock ¢1 o ¢20. When
the LSI is not active, 91-¢20 are not generated, so
the data at latch circuit 1 is stored even if input data
(DL, DR) changes.

Control Circuit

Controls operation: When E-F/F (enable F/F)
indicates 1, S/P conversion is started by inputting
low level to E. After 80-bit data has been all
converted, CAR output turns into low level and E—
F/F is reset to 0, and consequently the conversion
stops. E-F/F is RS flip-flop circuit which gives
priority to SET over RESET and is set at high
level of CL1.

The counter consists of 7 bits, and the output
signals upper 5 bits are transferred to the selector.
CAR signal turns into high level at the rise of
CL1. The number of bits that can be S/P-converted
can be increased by connecting CAR terminal with
E terminal of the next HD61200,
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HD61200

Terminal Functions Description

Terminal
Name

Number of
Terminals

Connected

1/0 to

Functions

Veo
GND
Vee

Power
supply

Ve — GND: Power supply for internal logic
Ve — Veg: Power supply for LCD drive circuit

Vi-VaL
VirVar

1
1
1
8

Power
supply

Power supply for liquid crystal drive.
Vi (V4p) Var (Vzr): Selection level
Va (Var), Vai (Vag): Non-selection level

Power supplies connected with Vy_and Vyg (V2 & Vag,
Vg & Vag, VaL & V4p) should have the same voltages.

Y1-Y80

80

LCD

Liquid crystal driver outputs.
Selects one of the 4 levels, V1, V2 V3, and V4.

Relation among output level, M, and display data (D) is as
follows:

level

Output |vi]va|va|va]
I 1 1 i 1

Controller

Switch signal to convert liquid crystal drive waveform into
AC.

cu

Controller

Synchronous signal (a counter is reset at high level).
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.

Controller

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

DL, DR

Controller

Input of serial display data (D).

Liquid Crystal Liquid Crystal
(D) Driver Qutput Display

1 (High level) Selection level On

0 (Low level) Non-selection level Off

SHL

Vg or GND

Selects the shift direction of serial data.

When the serial data (D) is input in order of D1-> ... ~D80,
the relations between the data (D) and output Y are as
follows:

SHL Y1 Y2 Y3 ces Y80

Low D1 D2 D3 D80

High D80 D79 D78 e D1

194
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HD61200

Terminal Functions Description (cont)

Terminal Number of Connected
Name Terminals 1/0 to Functions
SHL 1 | Vcc or GND  When SHL is low, data is input from the DL terminal. No
(cont) lines should be connected to the DR terminal.
When SHL is high, the relation between DL and DR
reverses,
E 1 I GNDorthe Controls the S/P conversion.
:;’;;:':a' CAR 1he operation stops on high level, and the S/P conversion
1.
HD&1200 starts on low leve
CAR 1 (o] Input terminal Used for cascade connection with the HD61200 to
E of the increase the number of bits that can be S/P converted.
HD61200
RCs 1 ! GND Input terminal for test.
Connect to GND.

Operation of the HD61200

The following describes an LCD panel with 64 x 240 dots on which characters are displayed with 1/64 duty
cycle dynamic drive, Figure 1 is an example of liquid crystal display and connection to HD61200s. Figure 2
is a time chart of HD61200 I/O signals.
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HD61200

1, | 1, 1, |1 |1, 1, |1, 1,
COM1—=1 " | > go | 81 | &2 160 | 161 240
—Jdala 2, |2 |2 2, |2 2,
Com2 T |2 so |81 |82 160 | 161 240
Jdals 3, 3,
Ccom3 1] 2 80 240
LCD Panel (64 x 240 Dots)
63, | 63, 63, 63,
comea—={ 83 | § & 240
64, | 64, 64, | 64, | 64, 64, 64,
COMB4—= 1™ | 5 go | 81’ | 82 160 240
A A ) [ [
Y1 Y2 veo] [Y1 v2 vao] [V Y80
HD61200 (No. 1) HD61200 (No. 2) HD61200 (No. 3)
- -— [+ = D [aof
lwwu.ib‘galglg m%ﬁ:dgﬁglé u.umu.zégﬁlglg
= = Z 2Z
w w w
a. o a a
Mo & S 55
clio
cL2o
DATA ©

Cascade three HD61200s. Input data to the DL terminal of No. 1, No. 2, and No. 3. Connect E of No. 1 to
GND. Don't connect any lines to CAR of No. 3. Connect common signal terminals (COM1-COM64) to

Figure 1 LCD Driver with 64 x 240 Dots

X1-X64 of common driver HD61203. (m, n) of LCD panel is the address corresponding to each dot.
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HD61200
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Figure 2 HD61200 Timing Chart
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HD61200

Application Example

ya 240 dots \\

e ———————

(swpve) ____/

Y1 ——— Y80} (Yt —————— Y80 Y1 ——— v80] -
HD61200 No. 1 HD61200 No. 2 HD61200 No. 3 §
= - o - - o, -3 - [+ -~
w2B:33258 |wEB233a8 |u38=33a5Q] |33
@
DATE (1) © -
M
cL1
cL2
DATE (2) 0— X
7 3 3
31 C 139 efisy c
W INZ - N @i W2 — N @ WD E - NI T -
2823388 [“z8*3328)g (“38%3325]y (a2
HD61200 No. 4 HD61200 No. § HD61200 No. & §-§
Y80 —~~—— Y1 Y80 Y1 Y80 o Y1 ~3
L—_—l ———— J

Figure 3 Example of 128 x 240 Dot Liquid Crystal Display (1/64 duty cycle)

The liquid crystal panel is divided into upper and lower parts. These two parts are driven separately.
HD61200s No. 1 to No. 3 drive the upper half. Serial data, which are input from the DATA (1) terminal,
appear at Y, = Y2 = -- Ygo terminal of No. 1, then at Y} - Y, = -- Ygo of No. 2 and then at Y1 Y2 =

-- Yo of No. 3 in the order in which they were input (in the case of SHL = low). HD61200s No. 4 to No.
6 drive the lower half. Serial data, which are input from DATA (2) terminal, appear at Ygo ~ Y792 -- Yy

of No. 4, then at Ygg = Y79 = -- Y of No. 5 and then Ygo = Y79 = -- Y of No. 6 in the order in which

they were input (in the case of SHL = high).

As shown in this example, a PC board for a display divided into upper and lower half can be easily designed
by using the SHL terminal effectively.
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