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PREL IMINARY

174 DUTY LCD DRIVER WITH KEY SCAN

M GENERAL DESCRIPTION M PACKAGE OUTLINE

The NJUB436 is a 1/4 duty LCD driver for segment type
LCD panel with key scanning, Ir receiving and LED drlv—
ing function.

The LCD driver consists of 4-common and 80-segment
drives up to 240 segments and LED driver drives 1 LED
which can use like as power on indicator.

The key scan function scanning up to 30 keys of the
6 x 5 matrix and the Ir receiving function recover the
input wave shape. The key scanning data and Ir receiving
data are transferred to the MPU serially.

The NJUB436 incorporate all of the function required
front panel, therefore it is easy to apply car mounted
audio, general audio and other products which have a
display and key input on the front panel.

NJUG436F

M FEATURES
@ 60-Segment Drivers
@ Duty Ratio 1/4 Duty ( Up to 240 Segments )
@ 30 Key Scan Function ( 6 x 5 Matrix )
@ Serial Data Transmission ( Shift Clock 2MHz max. )
@ Power-On Initialization
@ Display Off Function ( TNH Terminal)
@ LED Drive Function
@ Ir Receiving Function
@ Operating Voltage -— 5VE10%
@ Package Outline - QFP 100
@

C-MOS Technology



http://www.dzsc.com/ic/sell_search.html?keyword=NJU6436
http://www.jdbpcb.com/J/
http://www.jdbpcb.com/J/
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B PIN CONFIGURATION
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I TERMINAL DESCRIPTION

NO. SYMBOL FUNCTI ON
1~60 |SEG; ~ SEGso | LCD Segment Output Terminal

64~69 So ~ Ss Key Scanning Signal Output Terminal

70~74 Ko ~ Ke Key Scanning Input Terminal (Built-in Pull-down Resistance)
11 REMIN Ir receiver input Terminal

Input the Ir receiver gqutput.
This terminal must be "L” level when no use.

78, 73 | 0SC, , 0SCa CR Oscillating Terminal (External R Connecting) .
E§E1external clock operation, the clock should be input on

81 Voo Power Supply ( +5V )
91 Vss Power Supply { 0V )
82 TNH Displ|ay-0ff Control Terminal

Display is turned off : Display data is retained in the

. shift-register.
"H" : Display-On
L” : Display-0ff

83 CE Chip Enable Terminal )
H 2 LED display data Input , Mode setting code [nput
"L" ¢ Key data output mode .
Fall Edge : LCD display data Latch , Mode setting code Latch

84 SCL Serial Data Transmission Clock Terminal

Shift clock used for transferring display data and mode set-
ting code to internal shift register, and used as Key data
output shift clock.

85 Dt Serial Data Input Terminal

Data input timing : Rise edge of SCL clock

86 lt] Serial Data Qutput Terminal
Key data and |r input-data output.
Data output timing : Rise edge of SCL clock

87 MODE Select the Display Data or Mode Setting code Terminal
"H” 1 Mode setting code_input
"L" : LCD Display data input

88 REQ, Request Signal Output Terminal ( Key Data Read Request )
89 REQ Request Signal Output Terminal
: ° : P ? It Receiver Data Read Reauest )
90 RESET Reset Terminal (Built-in Pull-down Resistance)
"H" : Reset operation

(Shift-register all clear, key scan circuit initialize)
"L"” or OPEN : Normal operation

92 LED LED Direct driving Terminal .
Turns on during the NJUG436 is turned on except reset period.
LED On : "L” output

LED Off : Hi-impedance

93 Vieo Power Supply for LCD Driving

94 BIAS Adjusting Terminal for output current of Voltage Follower
97~100 | COMs ~ COM, LCD Common Output Terminal
NG Non Connection { Normally open )

61~63,
15,76,80,95,96
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I FUNCTIONAL DESCRIPTION

(1) Operation of each block
(1-1) Oscitlation Circuit
Oscillation by connecting external resistance.
This circuits supply the basical clock signal to other circuits like as common and segment
driver and key scan circuits.

(1-2) Divider Circuit -
This circuit divide the oscillator frequency and generate the common and segment output
timing signals.

(1-3) Input Control Circuit
This circuit select the LCD display data and mode setting code according to the condition
of MODE terminal. :

(1-4) Shift-Register Circuit(60-bit) and Latch Circuit(60-bit)
When the CF terminal is "H" (Enable mode), - the display data is transferred to the shift-
register synchronized by the shift clock on the SCL terminal.
The CE terminal signal latches the display data at the falling edge.

(1-5) Sement Data switch Circuit and Segment Driver
Set the seement display data according to the common timing and output throush level
shifter and output buffer. '

(1-6) Level Shifter Circuit
Logic driving voltage is converted to LCD driving voltage.

(1-T) LCD Common Driver
Qutput the common driving signal for LCD.

(1-8) LCD Bias Level Generator
This circuit generate the LCD bias vol tage.

(1-9) Key Scan Counter
This circuits generate key scanning timing. When the key input, the data in the counter
is transferd to the key scan shift register.

(1-10) Key Scan Decoder
Decoding the counter output and generate the key scanning signal.

(1-11) Key Input Latch
Latch the key input data.
This circuit detect two times same key input for a chatter free operation.

(1-12) Key Scan Shift Register
Qutput the data sent from counter and key input latch data to the MPU serially through the
DO terminal. ’

(1-13) Request Sisnal Generator Circuit

When detect some key input by the key scamning, this circuits output the "L" level signal
to the controller as a "read out request signal”(REQ,).

The "L” leve! output of REQ: is released when the key scan control code send the "End of
read out”.

When the data input from the REMIN, the "read out request signal” REQz is output "L” level
as a "read out request signal” by synchronizing the rise edse of the input data.

It is also released when the mode setting code send the "End of read out”.

(1-14) LED Driving Circuit
The LED connected between LED terminal and Voo terminal is turned on during the power
turns on of the NJUB436 except reset period.
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(2) Data Input Format

*Two kind of data is input to the NJUG436.
@ Mode Setting Data
® LCD Display Data

Normally, the shift register control code of mode setting and the display data are pare always.
First, setting the transferred register by the shift register control code, Second, input the
‘display data. Start the key scan, Stop the key scan and key data outeut are controlled by the
key scan control code .

All of display data and mode setting data are input synchronized by the rise edge of the clock
signal.

* Two kind of data is output from the NJU6436.
® Key Data
@ Qutput signal of Ir Receiver

Key data outputs the key matrix scan data.

Key scan is stopped when power is supplied, reset signal is input to the reset terminal and
software reset operation is executed. The key scan starts when the key input status change or
"key scan start mode” of the key scan control code is input.

Key scan operation is stoped by either of the “key scan stop mode” of key scan control code,
and reset signal inputs to the reset terminal.

After the key scan operation, the NJUB436 output the data read out request signal (REQ,) to the
control ler.

Then the ” key data output mode” of key scan control code is input to the NJUG436, the input
key data is transferred to the transfer register and output to the data output terminal "D0" by
synchronizing with rise edge of shift clock. (key data is 8 bit format.)

Key data read out signal (REQ;) is released by the "End of read out” of key scan control code
input to the NJUG436.

Ir receiver output data input from the Ir receiver input terminal "REMIN” output to the data
output terminal "D0” through internal buffer.

The NJUB436 output the read out reauest signal (REQ2="L") by synchronize with the rise edge of
the data. The read out reauest signal of (REQz) is released by the "End of read out” mode input
same as key data read out.

(2-1) Input Data Correspond to Segment Status

Data Dxxx | Sesment Status
’YH" UN
"L OFF
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(2-2)Write to Shift-register Example

Example 1(Code 1): Write to Shift-register 1(1 to 60-bit)

CcE___| L1 . L

scL - 'f1 F1f1 r] ......................

D1 1”1 "0" 0" *0” ] DATA=BLOCK L {h~Dso)60bit |
MODE__ | 1

Example 2(Code 2): Write to Shift-register 2(61 to 120-bit)

cE__| LI L

SCL ﬂ ﬂ ﬂ ﬂ "'""-' '-"-' '-‘-,' --------- Lo

DI 0" [*1" ] "0" "o [DATA-BLOCK 20si~hizollbit] =
MODE__| l

Example 3(Code 3): Write to Shift-register 3(121 to 180-bit)

CE [ ] ] | -

SCL f| flf |f| """""""""""

DI "1~ "1"]{"0"_ "o" [pATA-BLOCK 3 {dai~eso)60bid
MODE__| |

Example 4(Code 4): Write to Shift-register 4(181 to 240-bit)

CE___| | I ‘ | -
scL flf |f|f| ''''''''''''''''''''
DI 0~ "o" [*1" | "o pATA=BLOCK 4 (Disi~daeo)6bi]

MODE__ | 1
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Example 5{Code 5): Write to Shift-register 5(1 to 240-bit)

CE___ | L1 | -
scL ﬂ ﬂ ﬂ ﬂ '_"_""‘""""‘_‘_"""_'_'_'_'_'_'
DI 11~ 17| "0 DATA-ALL BLOCK(~bro)2i0bit |

MODE__| ". |

Example 6{(Code F): Soft-Reset

CE | ]
DI I 1" 1" "1” "t” l
MODE__| _ 1
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(2-3)Mode Set Up

Data transferred shift register selection, key scan contro! and software reset are performed
by writing the 4 bit data to the NJU6436 in CE="H" and MODE="H" state.

< Input Timing Chart >
CE / \
scL ] \ } \ ; \ } \

< Mode Setting Table >

CE MODE | Mode setting code
| Term. | Term. Da~Do Mode Set Up

0000 (0) | End of Read out i ‘

Key data and |r receiver output data )
Release the read out request and start the
key scan.

] 0001 (1) | Select the shift-register BLOCK!

Shift- 5579 (2) | Select the shift-register BLOCKZ

register o513y | Select the shift-register BLOCK3

control GGGy | Select the shift-rezister BLOCKS

code 0101 (5) | Select the all shift-register (BLOCKI~4)
0170 (6) | NO OPERATION .

0111 (1) | NO OPERATION

"H” "H* 1000 (8) [ Key data output ]
Key data set into the transfer register and
prepare the key data transmit.

Key 1001 (9) [ Key scan start
: Key scan start from the halt state.
sean 1010 (A) | Key scan stop and key data output
control Newly key input data set into the transfer
register and stop the key scan.
code Note;Read out request siznal is not released

1011 (B) | Key scan initialize

Stop the key scan and release the read out
request signal.

1100 (G) | NO OPERATION

1101 (D) | NO OPERATION

1110 (E) | NO OPERATION

1111 (F) | Software reset o
+ Shift-register all clear (data="0")
+Key scan initialize

te) The decoder is 4 bit format data through type. Though 8 bit data is also available to input
Note) atethgcﬁogg ;gttiné, igrQﬁat %iﬁe f:gg% 4 g?g is va?id from the fall edse of CE signal.
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(2-4)Block Data and Whole Data transfer

a. Block Data(60-bit) transfer

Each 60 bits data transfer to each shift register block 1 to 4 respectively.

When the input data is over than 60 bit, front 60 bit from fall edse of "CE” signal is valid.
In case of the input data is less than 60 bit, the previous data is remaining on the register.
So that 60 or over than 60 bit data input must be reauired.

Data Block 1 : from SEGi, COMy to SEGis, COMe
CE | L

DI [ D1 lDz|D3]DaID§IDafD1|DsI les.|Dss|Ds7leaIDuIDsol

MODE "L” LEVEL

Data Block 2 : from SEGis, COMi to SEGao, COMe
CE | |

[ Divs [ Dive | Ditz [Dive [Divo [Dizo]

DI [Dey [Dez | Des [Des [Des [Dss [Ds7 [Dss |
MODE __"L" LEVEL |

Data Block 3 : from SEGsy, COM: to SEGes, COMe
CE | S - L

DI [Diz21 [Dizz [ Dizs [ Dizsa [ Dizs | Dizs [ Diar [ Dizs | [ Di7s [Dize [Dizz [ Dize [Dizs [Diso ]

MODE __ "L” LEVEL

Data Block 4 : from SEGss, COM: to SEGso, COMs
CF | : L

DI [Disr [ Diaz [ Dins [ Dioa | Dies | Diss | Draz | Dras | [ Dass [ Dzss [ D2ar | Dase | Dass | Daeo |

MODE "L"” LEVEL
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b. Whole Data(240-bit) transfer
Whole 240 bits data transfer to the shift register block 1 to 4 once a time.
When the input data is over than 240 bit, front 240 bit from fall edge of "CE” signal is valid.
In case of the input data is less than 240 bit, the previous data is remaining on the register.
So that 240 or over than 240 bit data input must be required.

from shift-register 1 to shift-register 4

CE _J L
SR I O O O O N O I
D{ [Dr [ Dz [ Ds [ Dse [ Ds [ Ds | Dr | Do J_| Dzas | Dzas | D237 | Dzss | Daas | Daso |

MCDE "L" LEVEL

(2-5) Display Data Correspond to Seament and Common Terminals

Mode | Data | Sezment oMy COM: COMs COM. Data Block

Mode 1 Dt SEG» O Data Block 1
D2 O
D3 O
Da O

857 SEGis O

Mode 2 86! SEG1s O Data Block 2

3111 SEGso @]

Mode 3| Dizn SEGa1 O Data Block 3

%177 SEGes O

D79 @)
Dhso O

Mode 4] Disy SEGss O Data Block 4
Dis2 O
Diss O
Diea O

8231 SEGso O o
238

D O
Dzeo o)
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(3) Key Input Data Output Format
(3-1) Data Format

MsB LSB
[n2 a1 ]no]84]B3]B2]B1|B0| 3% B4~BO = Ke~Ko Terminals

. 7\ J

Data of Key Scan Data
Counter by K« to Ko

Key Scan Siznal Correspond to Counter Data is as follows:

Counter Data
Terminal Key Scan Signal
’ ‘ ‘ A2 M A0
Soe [ ] 0 0 0
S o ] 0 0 1
S:2 ] ] 0 1 0
Ss ] 0 1 1
Ss L 1 0 0
Ss || ] 1 0 1
Divide | Cycle |Frequency
Search = '<1024/fosc=T7.88mSec 1 |7.88mS
Pulse Width 1024
Key Scan «~—6144/fosc—> 1 |47.26 21.15
One cycle £247.26mSec 6144 mS Hz
Key Read «———12288/fosc=94.52nSec———> _1 94.52 10.58
MIN. Time 12288 mS Hz

( f 0sc=130kHz)

Less than 47.26mSec key input is neglected due to the two times key input for the chatter
free operation.

The 5 bit data of B4 to BO correspond to the key input terminal Ke to Ko, when some key is
pressed the data "1" correspond to the key input tine, input to the register.

The data of A2 to AO and B4 to B0 indicate the key data input.
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(3-2) Key Roll Over Input.

+When the roll over input occur, following data are input.
< Roll over on same Sx line >

NJUB436

So Si1 S2 S3a S« Ss Ko K1 Kz K3 K4

.‘?

VNN

Va v a0 2 W o o W4 L W4 0. ¥
O— P4
) I

DD
A 7 B "
oD

N\

. . .
N
A 220 AN 7 4
o
J—\J \IJ
Pz . I, N

O

\[
a
A A4
Ve
&/ \F
Vo P nY
N\

@ ON Q OFF

When two key connected Ki and Ks pressed at once}the data "1" input to the B3 and B1.
MSB - LSB
o|1{o|O|1T |01 |0

A2 A1 A0 B4 B3 B2 BI BO

*Permit the following roll over.
< Rol| over on same Kx line >
In this case, there are following priority.
Ss>S84>83>82>8:1> S0
If this kind of roll over occur, the low priority input is ignore.

NJUG6436

So S1 S2 S3 S4 Ss Ko Ki K2 Ki Ki
Fau¥ S\ o n VN2 v S 4 0 ¥
¥ 7 AN~ A S ” SR~ S P
Fanl FanY Fan o Fany
7 A 2 ~ A4 A 74
o o £ FanY o
4 A 4 ]J A
Pe - .Y SN
A4 A N ~N
o——d O—h
3 N N 4 N
o0
@oN QO OFF
In case of above input, the key input of S1 is ignored.
MSB LSB

oOl1 |1 |00 |1 |0}O

A2 A1 A0 B4 B3 B2 B1 BO
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(3-3) Key Scan Timing Chart

@K’EY CHANGE

KEY STATE X_

MODE [_E] [_:’l m [_ﬂ ['—E]

o y By —

i (TN LA L Lt

DI Mode setting code—»[—l [#] [0] @[T] {o]

SCAN DATA  —--- D G : ;
S S 1B N N | s
T B R | N N YR | s S
Sy T T S TR s
55 o Ln.onoqmonoonorr
s T L.n_n.in‘n n—
ss o T T e '

1 | 1 i | 1

- o —

scL 111 p JACELIDIE T (LA RN EILE

bo | :rmm' [T e

SCL

DI

DO

KEY DATA OUTPUT |
L]

f———— -+
KEY DATA OUTPUT CODE EiND OF READ OUT CODE

[ Operation Explanation ]
@ Before key scanning, all of Sx terminal output the "H” to detect the some key input.
@ Key scan operation start when recognize the key input or setting the key scan.
Note) The key input is detected by Kx input level, so the change of key input of same Kx line

rol| over can not recognize —_
@ When key input, the NJUB436 output the read out reauest signal to the controller (REQ1="L").

In this time, the "D0" output change to the key data output terminal.
@ When key data output is setting by the mode selection, the input key data transferred to the

transfer reglster
® Key data of 8 bit output by synchronize with the rise edse of clock signal after the mode

Se?ect the end of read out by the mode setting, the key scan register reset then start

he key scan again. . e .
®" Key scan stop and key data output” or "key scan initialize” key scan stop is selected by the

key scan control code input. In this time, the key scan is stopped and all of So to Ss put
on "H".
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(4) LED Driving Circuit C
Connecting the LED between LED terminal and Voo terminal, the LED turns on during the power of
NJUB436 turns on except reset period.

VDD —@—
1
- LED :
x i
1
1
NJUB 438 LED TERHINAL ,
—H i
RESTSTANCE i
'
fommmmmemmm——m e et
=~ [ i=25mA
]
NMOS ;
Vss

Operating voltage current can adjust by insert the protection resistor between LED and LED
terminal .

Note) Protection resistor must be connect to the LED to avoid over than the maximum ratings of ps
voltage and current between Anode and Cathode of the LED. No protection resistor may occur
the damage of LED output buffer and LED.

(5) LCD Driving Voltage / Bias current Adjustment Terminal

T Voo
NJUB 436
‘V'
= )
214 (VDD-TLCD) 3 > 2/3{TDD-YLCD]
= :
-

YDD-VLCD > 1/3{VDD-VLCD)

]
-
-
>~

M\ _—a

BIAS = VvLcD
TERMINAL
AAL I

v dd - BIAS
—l-RalAs
Vicop

Power block is consist of 3 blocks of bias, bleeder and buffer amplifire as show above.

hdd

The output current of buffer amplifire can adjust by changing the current flow on bias circuit
which controlled by external resistance connected to the BIAS terminal.
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I ABSOLUTE MAXIMUM RATINGS (Vss=0V,Ta=25°C)
PARAMETER SYMBOL RATINGS UNIT
Operating Voltage (1) Voo -0.3~+17.0 v
Operating Voltage (2) Vieo Voo=13.5 ~ Vopt0.3 v
Input Vol tage Vin ) - 0.3 ~ Vppt0.3 v
Operating Temperature Topr -30 ~+85 T
Storage Temperature Tste - 40 ~+ 125 C

Note 1) All Input Terminals
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M ELECTRICAL CHARACTERISTICS Ce
..» DG Characteristics . (Ta=25°C,Voo=5.0V, Vss=0V, Vop~V1cp=13.5V)

 PARAMETER SYMBOL CONDITIONS MIN TYP MAX uNIT
Operating Vo!tage - Voo Voo Terminal 4.5 5.0 5.5 ]
LCD driving Voltage Vicp Vicp Terminal Vop-13.5 Vss V
- ) ’ RESET,SCL,DI,CE,REMIN ]
»H {nput»VoItage Vi TNA. Ko~Ka,MODE Terminals 0.8Voo Voo
_— RESET,SCL,DI,CE,REMIN )
L” Input Voltage ViL TNH. Ko~K2, MODE Terminals Vss B 0.2Voo
"W" Input Current bis ‘SCL.DI.GE.REMIN.MUDE: INH 5 “A
Terminals
VI=Vop
wy RESET, SCL,DI,CE,REMIN
L” Input Gurrent Vo LT, Ko~Ke, MODE Terminals 5 MA
. . ) . Vi=Vss
T |0H="1OMA _
H" Outeut Voltage (1) | Vowtns | gen oka.. Terminals VDD-1.0 v
ey y IO}{:_IOOuA o
H" Qutput Voltage (2) Vou (2 COM.~COM. Terminals VDD-0.6 ]
oy y ; IOH:_40MA
ermmals
" 10L=‘0MA :
L Uutput V0|tage (1) VOL(I) SEGINSEGGO Tel’mlnals VLCD+1 -0 V
TR IOL:IOOuA
L Uutput Voltage (2) VOL (2) CU“l"'CUMc; Termin'als VLCD+0-6 V
e - lo1=400 LA -
L Uutput Voltaze (3) VOL(G) So~Ss. DU' REQ REQQ 0-8 V
e e terminals '
TR ]0[.:25mA
L” Qutput Voltage (4) Vou (o) LED Terminal 1.5 v
lo=5uA 1: (Vo
3 t
COM 1/3 Level Vol age VMC1/3 CUM1"COM4 Terminals Vbcgg?3 /chng Vbcgsy3 v
lo=5uA 2 (VD
OO 2/3 Level Voltage | Vacars [ (™ o0 o 5 73 | e 5 §B | v
Joz5uA 1e (Vn
SEG 1/3 Level Volt Vion)?3 73| v
V3 level Yoltage | Vuerrs | e cb6eo Terninals ’ICBS Heeo) %?83
o= uA 6 2: (Vo 6°(V N
SEG 2/3 Level Volt 73 73 v
Level Voltage | Vusars | oo~ SFGeo Terminals -‘r‘.’BS 7 +‘f‘.’83
Osciliation Frequency fosc | 08C:,08C2 R=1MQ 15 20 25 kHz
Terminals R=140KQ 110 130 150 kHZ
R=51KQ 200 300 400 kHz
Operating Gurrent (1) lss Vss Terminal 50 100 UA
Except LCD output
fosc-130kHZ. CL"50PF
RESET,LED, Ko~
Termmals Open
Key-Scan No-Operation
Operating Current (2) luecp | Vieo Terminal 50 100 MA
fCD output no-load
RESET LED BIAS Ka~Ka
Terminals Open
Pul [-Down Resistance P Ko~Ka,RESET Terminals 10 20 uA
Current Vin=Voo ‘
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+ AC Characteristics (Ta=25"C, Vop=5.0V, Vss=0V, Voo~V1cp=13.5V)
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX UNIT
"L” Clock Pulse Width tweLt SCL Terminal 200 ns
"H" Clock Pulse Width tveLn SCL Terminal 200 ns
Data Set-up Time ‘ tos SCL,Dl Terminals 200 ns
Data Hold Time "t SCL,DI  Terminals 200 ns
CE—>SCL Set-up Time toce SCL,CE Terminals 200 ns
SCL—CE Hold Time tnore SCL,CE Terminals 200 ns
MODE—CE Set-up Time tomp CE, MODE Terminals 200 ns
CE—HMODE Hold Time taup CE, MODE Terminals 200 ns
CE "L” Pulse Width twceL CE Terminal 200 ns
REQ:—>CE Set-up Time toce REQ,CE Terminals 200 ns
CE—>SCL Set-up Time tesr CE,SCL Terminals 200 ns
??§a Qutput Delay Time | taxo BBL ngErgprls 120 . ns
CE-—>REQ:,REQ2 Delay Time | tapra CE,REQ:,REQ. Terminals 120 ns
REQ,,REQ. Load = 50PF
REMIN "L” Pulse Width turemL REMIN Terminal 200 ns
REMIN "H" Pulse Width | = twrewn REMIN Terminal 200 ns
?g§a Output Delay Time tarem BEMLoaBO-T§5E?"a'S 1120 ns
REMIN—REQ2 Delay Time tarmra EEM{ EQz 6 lenals 120 ns

* Display Data Input / Mode Setting code input Timing Characteristics
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+ Key Data Output Timing Characteristics
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M APPLICATION CIRCUITS
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[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.




