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174 DUTY LCD DRIVER

I GENERAL DESCRIPTION . I PACKAGE OUTLINE
The NJUB433 is a 1/4 duty LCD driver for segment type
LCD panel.

The LCD driver consists of 4-common and 50-segment
drives up to 200 segments.

The NJUB433 is useful for the digital tuning system or
others seement type display driver.

I FEATURES NJU6433F
@ 50 Segment Drivers
@ Duty Ratio 1/4 ( Up to 200-Segments )
@ Serial Data Transmission ( Shift Clock 2MHz max.)
@ Oscillation Circuit On-chip ( External Resistance Required )
@ Display 0ff Function (INH Terminal)
@ Operating Voltage -— 2.4~4H.5V
@® LCD Driving Voltage -— 6.5V Max.
@ Package Outline --~  QFP 64 ( D1, G1 )
@ C-MOS Technology

I BLOCK DIAGRAM
COM; ~ COM, SEGso SEG,y SEG,
Vop — Common Latch Circuit / Segment Driver
Ves — Driver
NH —>
Dividing
Circuit
I Shift Shift Shift Shift
I . .
osCy Oscillation s’;?:é‘ [ Registert [~ Sl:T:t:t 1 Register2 — s':‘l):ét Register3 S":I):ét — Registerd
0sC, R Circuit 50-Bit 50-8it 50-Bit 50-Bit
CE 1
DATA Input Select
MODE » Circuit Decoder Shift Register Control Circuit
SCL __‘/
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M PIN CONFIGURAT ION

SEG“ 47 46 45

43 42 41 4

LLAnanan

37

Il

34 33

SEG, =494s usz — SEG,,
SEG;, = 1 SEG,,
0SC, = =1 SEGy,
osc, — —— SEG,
Vpp &= — SEG,,
Vgg = SEG,,
g = = sec”
seL — NJU6433 — SEG::
DATA — 3 SEG,,
MODE =] ) SEG,,
NH — — SEG,,
COoM, = — SEG,,
COM, =] — SEG,,
COM, —] b SEG,,
com, —* 6 == SEGy;

I TERMINAL DESCRIPTION
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12 3 45 67 8 91011 1213 141518

NO. SYMBOL FUNCTI ON
1~50 | SEG; ~ SEGso LCD Segment Output Terminals
5 0SG Oscillation Terminals : External resistance is connected to
52 0SC2 these terminals.
5 Voo Power Supply (+5V)
54 Ves Power Supply ( 0V)
Power Supply for LCD Dr|V|ng
55 Vieo The relation : VLCD | g 3VDD. . .
Vico = Vss must be maintained.
Chlﬁ"EnabIe Signal Input Terminal :
56 CE : display data and mode settlng data input
"L” : Disable
Fall Edge : LCD display data latch
Serial Data Transmission Clock Input Terminal :
57 SCL D display_and Mode setting data are input synchronlzed
SCL clock signal rise edge.
58 DATA Serial Data Input Terminal
Data input timing : SCL clock rise edge
Data or Mode Select Terminal
59 MODE : Data jnput mode
: LCD display data input mode
(refer the mode setting table for mode setting contents)
DlsRlay-Off Control Termina! :
_ display goes to off, the display data in the shift-
60 INH register is retatned.
SR Diselay-On
L” : Display-0ff
61~64 | COM.~COM, LCD Common Output Terminals
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M FUNCTIONAL DESCRIPTION

(1) Operation of each block
(1-1)0sci llation Circuit :

The oscillation circuit operate by connecting external resistance ( capacitance is
incorporated ).

This circuit provides the clock signal to both common and segment drivers.

(1-2)Divider Circuit

This circuit divides the oscillating signal to generate the common and segment timing.

(1-3)Shift-Register
When the CE terminal is "H” (Enable mode), the display data is transferred to the
shift-register synchronized by the shift clock on the SCL terminal.

(t-4)Latch Circuit and Segment Driver
When the CE signal falling, the display data is latched, and the data controls the
segment signal of display-on/off.

(2) Data Input Format
(2-1)Input Data Correspond to Segment Status
The "H" input data correspond to segment "ON” and "L” correspond to "OFF".

Data Dxxx | Seement Status
"H" ON
"L" OFF

(2-2)Write to Shift-register
Write to shift-register performes Mode setting data writing and LCD display data
writing.

Example 1(Mode 1): Write to Shift-register 1(1 to 50-bit)

CE__ | L L
v N N SN RN SR
DATA [ Mode 1 Data | [ Data Block 1 |
MODE | I
Example 2(Mode 2): Write to Shift-register 2(51 to 100-bit)
CE____J L] I
i R O R N IS
DATA [ Mode 2 Data | [ DataBlock 2 |
MODE __ | I
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Example 3(Mode 3): Write to Shift-register 3(101 to 150-bit)

CE__ | L L
sL ool
DATA | Mode 3 Data ] [ DataBlock3 |
MODE | I
Example 4(Mode 4): Write to Shift-rezister 4(151 to 200-bit)
CE___ | L] L
sL ol L
DATA [ Mode 4 Data I | Data Block 4 |
MODE [ l
Example 5(Mode 5): Write to Shift-register 5(1 to 200-bit)
CE__ | L —
N I S S
DATA [ Mode 5 Data ] [ Data Block 1 ~4 |
MODE | I

(2-3)Mode Setting
Transferd register selection and all clear of the shift register are performed by writing
4-bit code shown below to the decoder in CE ="H” and MODE ="H" state.

< Input Timing Chart >

cE | [
SCL ENERER
DATA [ Do [ Dy [ D [Ds ]
MODE | L
< Mode Setting Table >
CE MODE DATA Terminal MODE # Data
Terninal | Terminal | D, D, D, Do (HEX) Hode Set Up
00 0 1 (01w) Select the shift-register 1
0 0 1 0 (02) Select the shift-register 2
e my 0 0 1 1 (03.) Select the shift-register 3
0100 (04u) Select the shift-register 4
0 1 0 1 (054) Select the all shift-register (1 to 4)
1 1 1 1 (0Fs)  JAIl shift-register is "L”

Note) The internal decoder is data through type. Therefore, the 8 bits data also can write
though only 4 bits data from the CE falling are validated.
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(2-4)Block Data and Whole Data transfer

a.Block Data(50-bit) transfer
In this mode, each 50 bits data block send to the each register.

Data Bfock 1 : from SEG. of COM; to.SEG:: of COM.
CE | |

e RS 7 N O/ /O O/ O O O/ A

DATA _ [ Dy [ D2 [ Ds [ Da [ Ds [ Ds [ Dz | Ds | IDas [Das |Daz |Das ]| Dss |Dso |

MODE "L”

Data Block 2 : from SEG:s of COMs to SEGzs of COM«

CE | L
v Y N I O U O I O I/ /O /O S/ Y Y I I I
DATA _ [De; [Dez Do [Dss [Dss [Dss [Dss [Dee |... IDes [Des Do [Dse [Dss [Dioo]
MODE _ "L

Data Block 3 : from SEG.s of COM. to SEGse of COM:
CE _| L

VIS N 7 T 7 T N O N I 7

DATA I DlOl I D102 I D103 ID104 IDIDS IDIOG l Dl.D7 ] DJOB [ o I Dl45 | D14G I Dl47 [Dl‘lS ]D149 l DlSO I

MODE nL"

Data Block 4 : from SEGss of COMs to SEGso of COM«
CE | L

SCL N I Y O YO O Y Y O Y I O N O/ O O

DATA I DlSl I D152 | DLSS [ D154 IDISS IDlSB I 0157 ] D]58 I L I D195 | Dlgs | [)197 I DIQB I DIQQ | DZOO I

MODE "L”

b.Whole Data(200-bit) transfer

from shift-register 1 to shift-register 4

CE _| L
SCL RN fF LF | B I T Y O S N I U O U O /I
DATA I D1 | Dz I Da [ D4 l Ds ] Ds I D7 l Ds ]::::IDlQS] Dlgs 10197 ]DIQB “)199 [Dzoo]

MODE nLn
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(2-5)Display Data Correspond to Segment and Common Terminals

Mode | Data | Segment COM,, COM. COM5 COM4 Data Block

Mode 1 D: SEG, O Data Block 1
D2 O
Ds O
D

Ds SEG> O
De @)
D+

8

O

B St | O

D49 SEGIB O
Mode 2 851 SEG:s O Data Block 2
Bsa SEG:4 O

Der | St6s | O
D

Mode 3| Dio: SEGzs O Data Block 3

Dios SEG27 O

Di4s SEGs+ O

Dias SEGss O
Mode 4| Dis: SEGss O Data Block 4
Diss SEGas O

Dios | Staeo | O
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I ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Operating Vol tage (1) Voo -0.3~+17.0 v
Operating Voltaze (2) Note 1) | Vieo Voo - 6.5 ~ Vsg v
Input Voltage (1) Note 2) | Vi -0.3~+17.0 v
Input Voltage (2) Note 3) | Vi) - 0.3 ~ Vot0.3 v
Output Voltage Note 3} | Vo - 0.3 ~ Voot0.3 v
Output Current (1) Note ) | locn 100 UA
Output Current (2) Note 5) | loc2s 1.0 mA
Power Dissipation Po 300 i
Operating Temperature Topr -30 ~+ 8 T
Storage Temperature Tstg - 40 ~ + 125 C

Note 1) IVDD - VLCD | S 1'3V£LD..'. VLCD é Vss
Note 2) CE, SCL, DATA, MODE, INH Terminals
Note 3) 0SC,, 0SC. Terminals

Note 4) SEG, ~ SEGso Terminals

Note 5) COM: ~ COM.: Terminals

M ELECTRICAL CHARACTER!STICS
+ DG Characteristics
( Ta=25C, Voo=5.0V, Vss=0V, Vicp=Vop-6.5V )

PARAMETER SYMBOL CONDITIONS MiN TYP MAX UNIT
Operating Voltage (1) Voo Voo Terminal 2.4 5.5 v
Operating Vol tage (2) Vico Vieo Terminal Note 6) | Vss Voo-6.5 [}
"H" Input Voltage Viu CE,SCL,DATA, MODE, 0.7Voo Voo v
"L" Input Vol tage Vie TNH Terminals Vss 0.3Von y
"H” Input Current Iin CE.SCL,DATA,MODE, | V:=Voo 5.0 uA
"L” Input Current [ TNH Terminals VizVss 5.0 A
"H” OQutput Voltage (1) Voucy | SEGi~8EGso | fo=-10uA Voo-1.0 v
"L"” Output Voltage (1) VoLcn) lo=+10 A Vicotl.0 )
Middle Level Voltage 1/3 (1) | Vusis [|SEGi~SEGso | lo=£10mA [Vi-1.0 Vi | Vi+1.0 v
Middle Level Voltage 2/3 (1} | Vmsz.s Note 7) | lo=£10uA | V2-1.0 Vo | V2t1.0 v
"H" Output Voltage (2) Vou(2y |COM:~COMs | 1o=-100uA | Vbo-0.6 v
"L" Output Voltage (2) VoL (2) {o=+100 A Vier-0.6] V
Middle Level Voltage 1/3 (2) | Vmci.s | COM;~COM. lo=£100uA |V:-0.6 vV, |V:40.6 v
Middle Level Voltage 2/3 (2) | Vmco.a Note 7) | lo=£100cA fV2-0.6 V2 [ V240.6 )
Oscillating Freauency Range | fosc 0SC:, 0SC; Terminals 25 200 kHz
Oscillating Frequency foac l R=140kQ 115 130 145 kHz
Operating Current (1) lop Voo Terminal 50 80 uA
Operating Current (2) lLep Vico Terminal 15 HA
Hysteresis Voltage Vu ?ﬁﬁsgtrg?::'!(m 0.3 )
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Note 6) The relation: | Voo - Vico | S 1.3Voo, Vico S Vss must be maintained.

Note 7) Vi=1/3 | Voo -

V2
Y

+ AC Characteristics

Vieo |, V2=2/3 [ Vob = Vien |

Voo
2/3 1Woo - Vico |
13 1Vop = Vico |

VLCD

( Ta=25°C, Vup=5.0V, Vss=0V, Vico=Von-6.5V )

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX UNIT
"L" Clock Pulse Width twerr SCL Terminal 0.25 s
"H" Clock Pulse Width tweLn 0.25 uns
Data Set-up Time tos 0.25 us

’ D i
Data Hold Time ton SCL. DATA Terminals 0.25 s
CE Set-up Time tsce . 1.0 us
, DATA T |
CE Hold Time (1) tuocs CE erminats 1.0 s
CE Hold Time (2) tucrs CE, SCL Terminals 1.25 us
Mode Set-up Time tswp . 0.25 us
Mode Hold Time tao CE. WODE Terninals 0.25 us
L™ Chir En;::ge Wi dth tweeL CE Terminal 4.0 us
* Input Timing Characteristics
. tweeL
CE | [
tump
__%# Etsmp B 5 IE
MODE X - X
tWCLH tWCLL tHCLE
K>k
soL IR O I/ O O B
tsce | ftps ton tunce
B ) - — K.
DATA ] XX X X X
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B LCD Driving Waveform(1/4DUTY « 1/3BI1AS)

1024/fosc [sec]
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W APPLICATION GIRCUIT

COM,
1.5V Vieo COM,
+5.0V Voo CoM,
+ - Vis coM, ——l
— — pre— SEG
- -7 NJU6433 o
SEG,
for Controller SEG,
cE ce : Lco
oi?k scL s : DISPLAY
DATA H H PANEL
A ] H :
MOOE MODE
GND :
SEGe
osc, osc, SEGs

= LAMA

(Note) The internal display data is undefined when Voo is just turned on.
To avoid the meaningless display, please keep the TNH terminal at "L" until proper
display data has been transferred.

In order to set the initial condition, 200-bit blank data or the first 200-bit data to
be displayed should be transferred.
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