OKI semiconductor
MSM5219B

48-DOT STATIC LCD DRIVER

GENERAL DESCRIPTION

The OKI MSMS5219BGS is a 48 dot static LCD driver which is fabricated by tow power CMOS meta! gate technology.
This LSI consists af 48-bit shift register, 48-bit latch and 48-bit LCD driver. The display data, which was input to the
48-bit shift register, is shifted to the 48-bit latch by the LOAD signal. Then the data is output 10 the LCD panel
through the 48-bit LCD driver.

FEATURES

® 48 dots static LCD driving capability LCD driving AC frequency is directly input exter-
® Simple interface with microcomputer chip {con- nally
trolled by three input signals} Applicable as an output expander
® Bit-to-bit correspondence between the input and Supply voltage: 3 ~ 7V
the output 60 pin plastic QFP (QFP80-P-1519-K)
® (ascade connection capability 60 pin -V plastic QFP (QFP60-P-1519-VK)

PIN CONFIGURATION
{Top view) 60 pin plastic QFF
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® STATIC LCD DRIVER - MSM52198B =

BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Limits Unit
Supply voltage Vpp — Vss Ty = 25°C —-0.3 ~+7 Y
Input voltage Vi Ta = 25C Vss-03~Vpp+03 | V
Storage temperature Tstg — -55 ~+150 °c
OPERATING RANGE
Parameter Symbol Condition Limits Unit
Supp! | v v Self-Oscillation circuit 4~7 v
pply voltage -
oo S8 External oscillatien 3~7 v
Operating temperature Top — —40 ~ +85 °c
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DC CHARACTERISTICS

(VDo — Vgg = 5V, Ta= —40~+85 C)

Parameter Symbol Condition MIN TYP | MAX Unit
"H'* Input voltage™® 1 ViH —n 36 - - v
“L" Input voltage* 1 ViL —_ - - 1.0 v
Input leakage current*} hu/tiL Vi =5V/V| =0V - - 111 HA
SEG ‘"H’ Output voltage VOHS lg = —30uA 4.8 - - v
SEG “'L” Output voltage VoLs 1o = 300A - - 0.2 )
COM "'H"' Qutput voltage VOHC lp = —150uA 4.8 - - \%
COM “'L" Output voltage VoLc Ip = 1500A - - 0.2 \
SEG Output current 1 loHs1/'oLs1 | VOH =45V/VoL = 0.5V _118(?! - - HA
SEG Output current 2 loHg2/loLsz | VoH = 1V/Vo = 4V -—:3(;){ - - HA
COM Output current 1 loHc1/loLct | YOH = 4.5V/VgL = 0.5V _55300/ - - MHA
COM Output current 2 loHc2/loLcz | VoW = 1V/Vo =4V -2/2 — - mA
“H" Qutput voltage*2 VOH tg = —40uA 4.2 — - A"
“L’" Output voltage*?2 VoL Ig = 1.6mA - - 04 v
Output current*2 Ion/loL | Vo =25VIvg = 04V ‘1°é2/ - - v
Clock pulse width W 3 > - — s

*4 05 - -
Max. clock pulse frequency FMAX *i 01‘1 - —| MHz
Input signal rising/falling time trgh *5 - - 5 HS
Static current consumption oDy — - - 100 MA
No load when
Active current consumption lpD2 Rasc = 150 k$2, - — 2 mA
Cosc = 0.015uF

COM Frequency fcom | Noloadwhenvpp=sv | 25 | - | 300 | Hz

{Self ascillation)

*1:
*2:
*3:
*4:
*5:

Applicable to all terminals except OSC. This condition is applied to OSC in the external oscillation mode.

Applicable to DATA OQUT 32, DATA QUT 48.

Appilicable to 0SC.
Applicable to CLOCK.

Applicable to all terminals except OSC terminal.

= STATIC LCD DRIVER - MSM5219B m
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Switching Characteristisc

(Vpp = 5V  10% Ta = 256°C})

Parameter Symbeoi Canditions MIN TYP MAX Unit
Propagation delay time tP HL e — — 600 ns
Data out delay time tP LH —_ — — 600 ns
Maximum clock frequency fCL DUTY = b0% 1 — —_ MHz
Clock width tw (CL) — 400 — — ns
Load width twil) — 400 — — ns
Data setup time t setup — 300 — — ns
Data hold time t hold — 300 — - ns
Clock-to-load time tCLO — 500 — — ns
Load-to-clock time tLOC - 4] — — ns
Clock rise/fall time tr (CL}, td {CL) — 50 —_ —_ ns
Load rise/fall time tr{L), tf (L} — 1 — — ns
tfiCL) t(CL)
jee—— tw{CL} 1 twiCL} -
0.8V, 0.8K 0.8V,
cL DD DD / DD
ocK 02Vpp 0.2vpp  0.2Vpp
tsetup - thold

X X11™X
DATA IN

0.2Vpp,

TPLH
TPHL
0.8Vpp
DATA QUT 0.2Vpp X
{CLD | 1Loc
LOAD 0.2vpp 0.2vpp
twil)
(L) L)

FUNCTIONAL DESCRIPTION

® Operational Description

The display data is input to the shift register by the
DATA N signal and CLOCK signal. It is transferred

to the 48-bit latch by the LOAD signal and it is
output to the LCD panel through 48-bit LCD
driver.

lins

DATA IN ——,_L

I

oo AR
LOAD “ I—L

DATA LATCH output

ide LSI)
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® 0SC
The clock, which is used to generate the COM
signal and the LCD driving signal, is input to this
pin,

® OSC Terminal
This terminal is used to generate COM signal.
When the self-excited/separately-excited terminal is set

to “H” level, the oscillation circuit is formed by connecting
the resistor and capacitor to this terminai, and the 1/8
divided frequency of the oscillation frequency is output as
COM signal. When the self-excited/separately-excited
terminal is set to "L" level, the logical level of the OSC
terminal is used as COM signal without change. This is
used for cascaded connection in the IC.

In case that the self-excited/separately-excited terminal is at “H" level.

Vpo

0sC 1 1/8 frequency

0sC
divider

COM
Swz2

SW1
T

- Inside IC

In case that the self-excited/ separately-excited terminal is at “L" level.

SW1 divider

UL

0scC ﬂL" /I 0SC 1/8 frequency L D COM L

Sw2

Inside IC

® DATA IN CLOCK,

DATA IN is a data input pin which enables the
LCD to display when DATA IN pin is at high level.
The 48-bit shift register is shifted at the rising edge
of the CLOCK signal. Initially, the first bit of the
shift register contains the current logic level of the
DATA IN pin, and the bit N (N = 2 ~ 48] contains
the data which was in bit N — 1 {N = 2 ~48) before
the start of the operation. The data which was
in bit 48 before the operation start is considered
invalid.

® LOAD
The data in the 48-bit shift register is shifted to the
48-bit latch when the LOAD pin set at high level,
while the last data which was transferred to the
jatch when the LOAD pin was set at high level is
constantly output when the LOAD pin is set at
low level.

® ALL SEGON
When this pin is set at high level, alt segments display
turn on. This pin has the priority to the BLANK
pin described as below.

® BLANK
When this pin is set at high level, all segments display
wrn off. The ALL SEG ON pin has the priority
over this pin.

® SEG1~SEG48

LCD driving output pins. The reversed phase of the
COM signal, which is used to display the data, is
output from these pins when SEG1 ~ SEG48 are
set at high level, while there is no ‘display on the
LCD when these pins are set at low level. The
data which was input from the DATA IN pin is
output from these pins to the LCD panel, The
SEG N pin corresponds to the bit N of the shift
register.

COM
Qutput terminal for the LCD. It is connected to the
comman side of the LCD.

DATA OUT 32, DATA OUT 48

Output pin of the shift register. It is used when the
MSM5219BGS is connected in a series (cascade
connectian}. It is connected to next MSM5219BGS's
DATA IN terminal.

SELF/EXTERNAL
When this pin is set at high level, OSC is self mode. At
low level, OSC is external mode.

Self-excited/separately-excited terminal

This terminal is used to switch over functions of OSC
terminal. When "H” level is set, OSC terminal forms an
oscillation circuit, and the 1/8 divided frequency is output
as COM signal.

When “L" level is set, the OSC terminal is separated from
the oscillation circuit, and its input logical level is used as
COM signal without change. When cascade-connecting
the IC, the terminal is to be set “H" level at the master
and “L” level at the slave.

41



u STATIC LCD DRIVER - MSM5219B =

APPLICATION CIRCUIT
® Single MSM5219BGS

L.CD (Static)
_____ T I
s BLANK
SEG1 SEGN SEG48
LALL ON
~LOAD COMm
~DATA IN MSM52198
~OSC
SELF/External

*1: When this IC is used under a strong external noise or large-capacity LCD load, this resistor prevents fatch-up to
be caused by a low output impedance of the COM pin.
The resistance is about 100£),

® Cascade connection

LCO {Sratich
h S h 1 — — S _- —_ : ]_ -
.y L

itﬁhg; SEGT ™ 48 "] SEG1- 4B ] SEG1~a8

Master (s COM .
LOAD ——t s N COM
DATA IN — DATA OIIT 4~ :!, 14 )seLrs v | | SELE, 51w
CLOCK, SELF/EXTERNAL OSc | | EXTERNAL OSC FEXTERNAL 0sC
0sC ‘ = =

. L _

*1:. The COM pin of the slave MSM5219BGS can be WIRED OR.

*2: When this IC is used under a strong external noise or large-capacity LCD load, this resistor prevents latch-up to be caused
by a low output impedance of the COM pin.
The resistance is about 100().
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® Output Expander

As explained above, this IC can drive the static used as an output pin expander for a microcomputer
LCD with the COM pin. In addition, it can aiso be with the following connections:

| A r—- T F-T - T =

: ! ! 1 : i

| LED driver : I FLT driver : ‘ Relay diver l

Lo == S Lo mpme——J

_ BLANK SEGT ~ 48

2 ALL ON

ce LOAD 1 —

s £ DATA IN  OUT48 SELF/ SELF/ =
M OSC  SELF/EXTERNAL m EXTERNAL m EXTERNAL

;'l _L’1 _]_‘I

*1: In this example, "H’’ is output by the positive logic, that is, when “H** is written from DATA IN, “H" is output
with a LOAD signal. If the QOSC pin is connected to Vpp. the output has the negative logic, that 'is, the logic
level input from the DATA IN pin is inverted and output.



