Preliminary NJU6541B

Static 1/2 1/3 1/4 Duty LCD Driver

B GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJU6541B is a Static or 1/2,1/3,1/4 duty segment
type LCD driver. It incorporates 4 common driver circuits \

and 120 segment driver circuits. The NJU6541B can
drive maximum 480 segments in 1/4 duty ratio, and can

use 3-Wire serial I/F. &

N P
In addition, the NJU6541B's useful functions meet a \%\ &
wide range of applications. %;\OWM
B FEATURES NJU6541B
® LCD driving circuit :Max. 120outputs (4 outputs as for general purpose ports)
® Programmable Duty Ratio
Static :Driving max. 120 segments
1/2 Duty Ratio :Driving max. 240 segments
1/3 Duty Ratio :Driving max. 360 segments
1/4 Duty Ratio :Driving max. 480 segments
@® General Purpose Port  :Driving max 4outputs (SEG1-SEG4:4outputs as for general purpose ports)
@® Key Scan Function :Max 30Key(5-out x 6-in matrix)
® Programmable Bias Ratio :1/2, 1/3 bias ratio (Static:1/1)
@® Serial Data Transfer :Shift clock max. 2MHz
@ Oscillator :CR oscillation with external resistor and capacitance, or external oscillation
signal input
@® Operating Wave Form :A wave form, B wave form
@ Electrical Variable Resistance :8-steps
@® Power ON Initialize Circuit On-Chip
@® Useful Instruction Set  :Duty select, Bias select, Wave form select, Oscillation select, Segment or general

purpose ports select, Segment or Key scan output select, E.V.R select,
Display ON/OFF, Key scan ON/OFF

® Operating Voltage :3.0vV/5.0v
@® C-MOS Technology :P-Sub
® Package Outline :LQFP144 20mm*20mm t=1.7mm(max) Pin-pitch=0.5mm
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NJUues41B Preliminary

B PIN CONFIGURATION
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Preliminary NJU6541B

B TERMINAL DISCRIPTION

No. Pad Name Function
144 Vbp Power supply: 3V /5V
LCD driving voltage
132 Vo Ve szDg 9
133 Vi Bias
134 Vs At 1/3 bias ratio, keep V,- V3 open.
135 V3 At 1/2 bias ratio, short V,- Vs.
GND
136 Vss Vas =0V
137 0SC External resist_or and capacitance connection terminal for CR oscillation, or
external clock input terminal
TEST
138 TEST Keep TEST-Vgs short
Reset
140 RSTh When R_STb is L command register and latch circuit is reset.
When this terminal is not used, should be Vppshort. (keep power supply
condition when hardware reset circuit is used)
143 SCL Serial data Transmission clock input
142 SIO Serial data I/O terminal ( Pull-up R).
Chip select
141 CSb i When CSb is “L", data can be read in.
139 REQ Request operation outputs for Key scan
126~131 K1~ K6 Key scanning inputs
125 S5 Key scanning output
Segment driver outputs / Key scanning output
SEG117/S1 ~ . .
121~124 SEG120/S4 These 4 tarmmals can be }Jsed as segment outputs or Key scanning
output terminal by the instruction.
1-4 COM1 ~ COM4 Common driver outputs
9~120 SEG5 ~ SEG116 | Segment driver outputs
Segment driver outputs/general purpose output ports
These 4 terminals can be used as segment outputs or general
purpose output ports by setting Command Register.
58 SEG1/P1~SEGA4/P4 When selected as general purpose ports, data can be outputted via
these ports during COM1 timing.
According to transferred data, "H"=Vpp or "L"=Vss will be outputted.

Ver.2013-04-19 New 9400# Radlio Co. Ltd.



NJUues41B Preliminary

B FUNCTION DESCRIPTION

(1) Block Function
. Serial I/F
3-wire Interface circuit. This circuit carries out of 1/0 control.

. Oscillator
The oscillator includes an external capacitor and an resistor. It generates clock signal for LCD driving.
When use external clock, input the clock signal to OSC.

. Decoder
Input serial data is decoded and sent to the appropriate block.

. Command Register
Command data is written to this 8 bits command register to control the NJU6541B operation.

. Display Data Register
Data is written to this 8 bits register as display data.

. Latch Circuit
Data stored in display data register is assigned to the corresponding SEG/port.

. Segment Driver/Key scan/General Purpose Ports
Basing on display data, segment drivers output LCD SEG driving signal.
And, SEG1/P1 ~ SEG4/P4 terminals can be selected as segment driver output or general-purpose ports by
instruction, SEG117/S1~SEG120/S4 terminals can be selected as segment driver output or Key scan outputs
by instruction.

. Common Driver
Common drivers output LCD COM driving signal.

. Power On Reset
When power is on, The NJU6541B is automatically initialized. And if RSTbh="L", The NJU6541B is reset
too.

. Electrical Variable Resistance (E.V.R.)
The Electrical Variable Resistance adjusts LCD Driving Voltage from V1 to V3.

. Key scan
The Key scan controls to input from external Key data.

New Japan Radio Co.Lid,
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Preliminary NJU6541B

(2) Serial Data transfer
The transfer of an 8-bit/word serial data is conducted by synchronizing clock via interface with CPU. During
CS="L", serial data is obtainable and will be read in at the rising edge of SCL signal.

After CSb becoming low, by the first word, address data is distinguished by D7 and D6.

In the case of address data(D7,D6="0,1"), the 2" data can be transferred continually and interrupted as
display data even if CSb maintained low. In this case, every 8-bits data will be confirmed as a word either by
the falling edge of the 8" SCL clock or by the rising edge of the CSb clock.

After CSb becoming low, if the first word is command data(D7,D6="1,0" or “1,1"), the after data is invalid even
though transfer can be continued without changing the polarity of CSb.( Effective the first word)

At the falling edge of CSh, SCL can be either “H” or “L”", but, at the rising edge of CSb, SCL must be low.

At this rising edge, one word is confirmed data

N

CSh i

SCL

Si[e) Xip7 X b6 X b5 X D4 X D3 X D2 X D1 X DO X

Fig.1 Timing Serial Data Transfer

At this rising edge of CSb, when
SCL="L". one word is confirmed.

SIO

Valid In Valid

Fig.2 Serial Interface Format

Ver.2013-04-19 New 9400# Radlio Co. Ltd.



NJU6541B

Preliminary

(3) Instruction

The instruction code of the NJU6541B.
The Command Register 1 to 5 control by upper 4bits data, the Address Counter is control by upper 2bits data

only.
) Code
Instruction Content
D7 DG D5 D4 D3 D2 Dl DO
Command 1 0 0 0 |exosc| kevz | kevi | keyo | FOSCselect
Registerl Segment/ Key scan select
Operating wave form
Command 1 0 0 1 WSEL | TSEL2 | TSEL1 [ TSELO Segment/ general output
Register2
select
Command 1 0 1 0 BS E2 E1 EO Bias select
Register3 E.V.R select
Display control
Command 1 0 1 1 SK1 | sko | DS1 | DsO Key scan ON/OFF
Reqister4
Duty select
Command 1 1 0 0 * * * * Kay Data Output ON
Register5 y P
Address counter 0 1 1 0 S3 S2 S1 SO Output address register
/V wé’qna" /?adﬁa C’a.,.ti’a. Ver.2013-04-19




Preliminary NJU6541B

(4) Command Registerl
Command Registerl is used to set the duty ratio, the bias ratio, and the SEG driver/Key scan.
When the D7 to D4 bits of the 1% word are (1,0,0,0), the D3 to DO bits are recognized as command datal.
The contents of Command Register will be initialized as following when applying Power On Reset or Reset.

The Default Value of Command Register
e SEG driver/Key scan : SEG drivers(SEG117,SEG118, SEG119, SEG120)

D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 EXOSC | KEY2 KEY1 KEYO
— /) - 4
YT . YT
] Oscillator . .
Flag bits selection SEG driver or Key scan selection

. Oscillator selection
The oscillator includes an external capacitor and resistor. It generates clock for signal for LCD driving.
When use external clock, input the clock signal to OSC. (EXOSC terminal is “High” when use exeternal

clock)
EXOSC Oscillator circuit
0 External resistor and capacitor
1 External oscillation signal input

. SEG driver or Key scan

KEY2 | KEY1 | KEYO | SEG117/S1 | SEG118/S2 | SEG119/S3 | SEG120/S4
0 0 0 SEG117 SEG118 SEG119 SEG120
0 0 1 SEG117 SEG118 SEG119 S4
0 1 0 SEG117 SEG118 S3 S4
0 1 1 SEG117 S2 S3 S4
1 0 0 S1 S2 S3 S4

")

If KEY2 ~KEYOis setto (1, 0, 1), (1, 1, 0), (1, 1, 1) all outputs are used as segment drivers.

Ver.2013-04-19
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NJUues41B Preliminary

(5) Command Register2
Command Register2 is used to set the duty ratio, the bias ratio, and the SEG driver/general purpose ports.
When the D7 ~ D4 bits of the 1% word are (1,0,0,1), the D3 ~ DO bits are recognized as command data2.
The contents of Command Register will be initialized as following when applying Power On Reset or Reset.

The Default Value of Command Register
e Waveform Select
e SEG driver/General purpose ports

: A Waveform
: SEG drivers(SEG1,SEG2, SEG3, SEG4)

D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 1 WSEL TSEL2 | TSEL1 | TSELO
— / G /)
I N Y
Flag bits Driving SEG driver or General purpose ports selection
wave form

. Driving waveform
Driving waveform is chosen according to the characteristic of a panel.

WSEL Driving waveform
0 A(Time sharing system frequency) waveform
1 B(Flame reversal) waveform

*) Do not change the driving waveform during display ON.

. SEG driver or General purpose ports

TSEL2 | TSEL1 [ TSELO | SEG1/P1 SEG2/P2 SEG3/P3 SEG4/P4
0 0 0 SEG1 SEG2 SEG3 SEG4
0 0 1 P1 SEG2 SEG3 SEG4
0 1 0 P1 P2 SEG3 SEG4
0 1 1 P1 P2 P3 SEG4
1 0 0 Pl P2 P3 P4

*) If TSEL2 ~ TSELO is set to (1, O, 1), (1, 1, 0), (1, 1, 1) all outputs are used as segment drivers.

New Japan Radio Co.Lid,

Ver.2013-04-19



Preliminary NJU6541B

(6) Command Register3
. Command Register3 is used to set the Bias ratio and E.V.R. resister set. When the D7 to D4 bits of the 1
. word are (1,0,1,0), the D3 ~ DO bits are recognized as command data3.
The contents of Command Register will be initialized as following when applying Power On Reset or Reset.

The Default Value of Command Register

e Oscillator selection . External resistor and capacitor
e Bias ratio selection :1/3
e E.V.R. Register Set : V0(0,0,0)
D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 0 BS E2 El EO
— _/ (. /)
~ Y
Flag bits Bias ratio E.V.R. register set
. Bias ratio
BS Bias ratio
0 1/3
1 1/2

*) Do not change the Bias ratio during display ON.
**)|f Bias is set to 1/2, short V,-V3.
**)|f 1/1 Duty is select, Bias is set to 1/1 Bias regardless of Bias ration selection.

. E.V.R. resister set
E.V.R. resistor set instruction adjusts the contrast of the LCD, by 3-bits selects(E2,E1,EQ).
One LCD driving voltage VLCD out of 8 voltage-stages by setting E.V.R. register.
Set the binary code “000” when contrast adjustment is unused.

Vi

S 1/2bias 1/3bias Vo (Vo-Vss)
0 0 1 0.933V, 0.955V, :

0 1 0 0.875V, 0.913V,

0 1 1 0.824V 0.875V,

1 0 0 0.778V 0.840V

1 0 1 0.737V 0.808V

1 1 0 0.700V 0.778V :

1 1 1 0.667V 0.750V Low

Ver.2013-04-19 New 2400& Radio Co. Ltd.



NJUues41B Preliminary

(7) Command Register4
. Command Register4 is used to set the Key scan ON/OFF, Display ON/OFF, Duty ratio. When the D7 to D4 bits

of the 1* word are (1,0,1,1), the D3 ~ DO bits are recognized as command data4.
The contents of Command Register will be initialized as following when applying Power On Reset or Reset.

The Default Value of Command Register

e Display control . Display ON
¢ Key scan ON/OFF selection : Key scan OFF
e Duty ratio selection : 1/4 Duty
D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 1 SK1 SKO DS1 DSO
— AN J\ J
~ Y / Y
. Key scan ON/OFF Duty ratio
Flag bits Display ON/OFF

. Display control and Key scan ON/OFF
It is used to set the Key scan ON/OFF, Display control.
The Oscillator circuit stop(OFF) only when the Display and Key scan are OFF((SK1,SK0)=(0,0)).
The Key-input is not accepted at all when Key scan is OFF.
Even during Display OFF, interface can be accessed, and data can be written into the command

register, address counter and data register

SK1 SKO Display Key scan Oscillator
0 0 OFF OFF OFF
0 1 OFF ON ON
1 0 ON OFF ON
1 1 ON ON ON

*) When Display OFF
e All segment and common terminal output are Vss
(When general purpose output ports are selected, even Display OFF, these ports can output data)

e Vi, V,and V3 become Vq (no current pass through the bleeder resistors)

. Duty ratio
> / It is used to set the Duty selection. When duty select 1/1, Bias is 1/1, breeder resostance is open
between from V1 to Vss.
>
DS1 DS0 Duty ratio
0 0 1/4
0 1 1/3
1 0 1/2
1 1 1/1

*) Do not change the duty ratio during display ON.

Ne“’m /?w.o ca’w Ver.2013-04-19
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Preliminary NJU6541B

(8) Command Register5
. Command Register 5 is used to read out of Key scan data. When the D7 to D4 bits of the 1% word are (1,1,0,0),
the D3 to DO bit are recognized as command data 5.
The output key scan data is when the after input Key data read command. And then, Key scan read out is
change to “OFF” ( Write status ).

Command Register 5 Default value.

Read/Write : Key Scan data Red out OFF
D7 D6 D5 D4 D3 D2 D1 DO
1 1 0 0 * * *

Recognize data

REQ

CSb

%WT

SCL HHHHHHH” HHHHHHHH HERERRE

SIO X! ggn;g:::]s X ><Key Data 1 >< >< >< >< Key Data 5 >< E

Key Data

Read out Sianal :v\ /1
Key Data Key Data i

Read out ON Read out OFF

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJUues41B Preliminary

(9) Output Address Counter
Output Address Counter will specify the addresses of the SEG and COM drivers for the display data.
When the MSB (D7 to D6) of the 1> data is “01”, the LSB 6 bits (D5 to DO) specify the addresses of COM and
SEG drivers, and the 2™ data is the display data which will be sent to the 1*-data-specified drivers. At the
same time, SEG and COM driver addresses will be increased automatically shown in Table 1. In other words,
as of the SEG and COM driver addresses specified by the first data in the Output Address Counter, display
data can be transferred to the SEG and COM drivers without further address setting.
The address setting range is from "00_0000" to "11_1110. if the data transferred additionally , then it will be
reset to “00_0000" and renew the auto-increment operation. If it set the data without range by Duty select, the
data can not show the display.

Output Address counter default setting
Output Address counter (C1, CO, S3, S2, s1, s0)=(0,0,0,0,0,0)

. Address Data

D7 D6 D5 D4 D3 D2 D1 DO
0 1 C1 co S3 S2 S1 SO
N AL s
Y Y ~~ ~ —
Flag bits COM driver Address SEG driver Address

Address range depend on Duty

DUTY Address Range
1/1 00 0000 00 1110
1/2 00 0000 01 1110
1/3 00 0000 10 1110
1/4 00 0000 11 1110

Address range [C1][CO0]_[S3][S2][S1][SO]

Complete of display data write.
At this rising edge of CSb.

CSb 4

1 ]

' |

| : l
SIO i?jtdtr?ess >< ><D|splay Data b< >< ______________ >< ><Disp|ay Data f><

Fig.3 Input display data example

New Japan Radio Co.Lid,

“12- Ver.2013-04-19



Increment Direction

Preliminary NJU6541B

Table 1. The Relationship Between Output Address and SEG/COM Drivers

Ver.2013-04-19

New Japan Radio Co.Lld.

c1|co| s3 |s2]s1]|so}CM SEG Driver
Driver D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 COM1 SEG1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 SEG8
0 0 0 1 SEG9 SEG10 SEG11 SEG12 SEG13 SEG14 SEG15 SEG16
0 0 1 0 SEG17 SEG18 SEG19 SEG20 SEG21 SEG22 SEG23 SEG?24
0 0 1 1 SEG25 SEG26 SEG27 SEG28 SEG29 SEG30 SEG31 SEG32
0 1 0 0 SEG33 SEG34 SEG35 SEG36 SEG37 SEG38 SEG39 SEG40
0 1 0 1 SEG41 SEG42 SEG43 SEG44 SEG45 SEG46 SEG47 SEG48
0 1 1 0 SEG49 SEG50 SEG51 SEG52 SEG53 SEG54 SEG55 SEG56
0 1 1 1 SEG57 SEG58 SEG59 SEG60 SEG61 SEG62 SEG63 SEG64
1 0 0 0 SEG65 SEG66 SEG67 SEG68 SEG69 SEG70 SEG71 SEG72
1 0 0 1 SEG73 SEG74 SEG75 SEG76 SEG77 SEG78 SEG79 SEG80
1 0 1 0 SEG81 SEG82 SEG83 SEG84 SEG85 SEG86 SEG87 SEG88
1 0 1 1 SEG89 SEG90 SEG91 SEG92 SEG93 SEG94 SEG95 SEG96
1 1 0 0 SEG97 SEG98 SEG99 SEG100 SEG101 SEG102 SEG103 SEG104
1 1 0 1 SEG105 SEG106 SEG107 SEG108 SEG109 SEG110 SEG111 SEG112
1 1 1 0 SEG113 SEG114 SEG115 SEG116 SEG117 SEG118 SEG119 SEG120
0 1 0 0 0 0 COM2 SEG1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 SEG8
0 0 0 1 SEG9 SEG10 SEG11 SEG12 SEG13 SEG14 SEG15 SEG16
0 0 1 0 SEG17 SEG18 SEG19 SEG20 SEG21 SEG22 SEG23 SEG24
0 0 1 1 SEG25 SEG26 SEG27 SEG28 SEG29 SEG30 SEG31 SEG32
0 1 0 0 SEG33 SEG34 SEG35 SEG36 SEG37 SEG38 SEG39 SEG40
0 1 0 1 SEG41 SEG42 SEG43 SEG44 SEG45 SEG46 SEG47 SEG48
0 1 1 0 SEG49 SEG50 SEG51 SEG52 SEG53 SEG54 SEG55 SEG56
0 1 1 1 SEG57 SEG58 SEG59 SEG60 SEG61 SEG62 SEG63 SEG64
1 0 0 0 SEG65 SEG66 SEG67 SEG68 SEG69 SEG70 SEG71 SEG72
1 0 0 1 SEG73 SEG74 SEG75 SEG76 SEG77 SEG78 SEG79 SEG80
1 0 1 0 SEGS81 SEG82 SEG83 SEG84 SEG85 SEG86 SEG87 SEG88
1 0 1 1 SEG89 SEG90 SEG91 SEG92 SEG93 SEG94 SEG95 SEG96
1 1 0 0 SEG97 SEG98 SEG99 SEG100 SEG101 SEG102 SEG103 SEG104
1 1 0 1 SEG105 SEG106 SEG107 SEG108 SEG109 SEG110 SEG111 SEG112
1 1 1 0 SEG113 SEG114 SEG115 SEG116 SEG117 SEG118 SEG119 SEG120
1 0 0 0 0 0 COM3 SEG1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 SEG8
0 0 0 1 SEG9 SEG10 SEG11 SEG12 SEG13 SEG14 SEG15 SEG16
0 0 1 0 SEG17 SEG18 SEG19 SEG20 SEG21 SEG22 SEG23 SEG24
0 0 1 1 SEG25 SEG26 SEG27 SEG28 SEG29 SEG30 SEG31 SEG32
0 1 0 0 SEG33 SEG34 SEG35 SEG36 SEG37 SEG38 SEG39 SEG40
V 0 1 0 1 SEG41 SEG42 SEG43 SEG44 SEG45 SEG46 SEG47 SEG48
0 1 1 0 SEG49 SEG50 SEG51 SEG52 SEG53 SEG54 SEG55 SEG56
0 1 1 1 SEG57 SEG58 SEG59 SEG60 SEG61 SEG62 SEG63 SEG64
1 0 0 0 SEG65 SEG66 SEG67 SEG68 SEG69 SEG70 SEG71 SEG72
1 0 0 1 SEG73 SEG74 SEG75 SEG76 SEG77 SEG78 SEG79 SEG80
1 0 1 0 SEG81 SEG82 SEG83 SEG84 SEG85 SEG86 SEG87 SEG88
1 0 1 1 SEG89 SEG90 SEG91 SEG92 SEG93 SEG9%4 SEG95 SEG96
1 1 0 0 SEG97 SEG98 SEG99 SEG100 SEG101 SEG102 SEG103 SEG104
1 1 0 1 SEG105 SEG106 SEG107 SEG108 SEG109 SEG110 SEG111 SEG112
1 1 1 0 SEG113 SEG114 SEG115 SEG116 SEG117 SEG118 SEG119 SEG120
1 1 0 0 0 0 COM4 SEG1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 SEG8
0 0 0 1 SEG9 SEG10 SEG11 SEG12 SEG13 SEG14 SEG15 SEG16
0 0 1 0 SEG17 SEG18 SEG19 SEG20 SEG21 SEG22 SEG23 SEG24
0 0 1 1 SEG25 SEG26 SEG27 SEG28 SEG29 SEG30 SEG31 SEG32
0 1 0 0 SEG33 SEG34 SEG35 SEG36 SEG37 SEG38 SEG39 SEG40
0 1 0 1 SEG41 SEG42 SEG43 SEG44 SEG45 SEG46 SEG47 SEG48
0 1 1 0 SEG49 SEG50 SEG51 SEG52 SEG53 SEG54 SEG55 SEG56
0 1 1 1 SEG57 SEG58 SEG59 SEG60 SEG61 SEG62 SEG63 SEG64
1 0 0 0 SEG65 SEG66 SEG67 SEG68 SEG69 SEG70 SEG71 SEG72
1 0 0 1 SEG73 SEG74 SEG75 SEG76 SEG77 SEG78 SEG79 SEG80
1 0 1 0 SEGS81 SEG82 SEG83 SEG84 SEG85 SEG86 SEG87 SEG88
1 0 1 1 SEG89 SEG90 SEG91 SEG92 SEG93 SEG94 SEG95 SEG96
1 1 0 0 SEG97 SEG98 SEG99 SEG100 SEG101 SEG102 SEG103 SEG104
1 1 0 1 SEG105 SEG106 SEG107 SEG108 SEG109 SEG110 SEG111 SEG112
1 1 1 0 SEG113 SEG114 SEG115 SEG116 SEG117 SEG118 SEG119 SEG120
< If general purpose ports are selected by Command Register, under (C1, CO, S3, S2, S1, S0)=(0, 0, 0,
0, 0, 0), D4 ~ D7 bits are the addresses of (P1, P2, P3, P4) ports which corresponds to (SEG1,SEG2,
SEG3, SEG4).
< When SEG1~SEG4 are set as general purpose output ports, data for SEG1~SEG4 during
COM2~COM4 scanning will be ignored.
< When SEG117~SEG120 are set as Key ports, data for SEG117~SEG120 will be ignored.

-13 -




NJUues41B Preliminary

(10) Power ON Reset
After power ON, NJU6541B is initialized to the following values:

¢ Address counter (C1, CO, S3, s2, s1, s0)=(0,0,0,0,0,0)

e Display data register all "0"

¢ Duty ratio 1/4 duty

e Bias ratio 1/3 bias

e Oscillator selection External resistor and capacitor

e Driving waveform A waveform

e E.V.R. resister Vo(E2, E1, E0)=(0, 0, 0)

e Segment/General purpose port Segment output(SEG1,SEG2, SEG3, SEG4)
e Segment/Key scan Segment output(SEG117,SEG118, SEG119, SEG120)
¢ Display OFF

e Key scan OFF

(11) Sequence of Initialization
1/4 duty,1/3 bias,SEG1 ~ SEG4 used as SEG drivers, SEG117 ~ SEG120, external resister and capacitor, B
waveform, E.V.R. Vo(E2, E1, E0)=(0, 0, 0) data written in from COM1.

| Power on |
¢ D7 D6 D5 D4 D3 D2 D1 DO External R&C
[ SetCommandResistert | | 1 o] o]Jo]o[1]0]o0]|Ki~K4
¢ D7 D6 D5 D4 D3 D2 D1 DO Bwaveform
[ SetCommandRegisterz | | 1 | o | o[ 1 [ 1] 0] 0] o |Segmentport
D7 D6 D5 D4 D3 D2 D1 DO
| SetCommandRegister3 | |1 | o[ 1 [ 0] o] o] o] o]13Bias
¢ Vo(E2, E1, E0)=(0, 0, 0)
D7 D6 D5 D4 D3 D2 D1 DO
[  Setoutputaddress | [ o[ 1 [ o[ o[ o] o] o] o|comdriveraddress=00

SEG driver address=0000

| Display data written in |

D7 D6 D5 D4 D3 D2 D1 DO Display ON, Key scan ON
| SetCommandRegister4 | [1 [ o] 1 [1]1] 1 ]0] 0 [14Duty, 0.5.CON

New Japan Radio Co.Lid,
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Preliminary NJU6541B

(12) LCD driving voltage generation circuit
LCD driving voltage generation circuit generates LCD driving bias voltages V; , V, and V. It adjusts
the voltage by 8 steps electrical volume from V, and allots the voltage to Vo, V1, V, and V3 by
resistor-voltage-dividing as shown in below.
Vo, V1, Vo and V3 terminals requires external capacitors for bias voltage stabilization for display quality.
These values of capacitors should be fixed in accordance with evaluation in the application.

NJU6541B internal
Vo _ E.V.R (8steps)
%‘Mohm(wo.)
V1 _
4kohm(typ.)
V2
% 4kohm(typ.) VLCD
Vs 1T T
- 4kohm(typ.)
Vss
¢ ® ® ®
1T

Fig4

When the E.V.R. is not used, V1 terminal should connect to VO.
When the NJU6541B operates as 1/2 bias operation, V2 terminal should connect to V3.
When it select 1/1 duty, between V1 and Vss do not pass current by COS switch open.

(13) Oscillator circuit
The oscillator includes an external capacitor and an resistor. It generates clock signal for LCD driving.

When use external clock, input the clock signal to OSC.
VDD

390kOhm
NJU6541B oscC
120pF

Fig5

(fOSC=15.4kHZ TYP)

New Japan Radio Co.Ltd. T

Ver.2013-04-19



NJUues41B Preliminary

(14) Key scan circuit
The Key scan circuit consists of a detector block of key pressing and a fetching block of key status. It

scans 5x6 key matrix and fetches conditions of 30 keys. Furthermore, it operates correctly against the key

roll over input.

Key matrix NJU6541B
6 Kb K4 K3 K2 K1 S5 S4 S3 S2 sS1

® ON
O OFF

1
Fig6
(14-1) Timing of Key scan

Key scan cycle is 160 x T[S](T=1/fosc). The data of key scan is a result of comparison with a couple of

Key scan for correct judge whether Key On or Off. When the result of comparison is correct (accord), the
NJU6541B recognizes Key On and outputs “L” level from REQ terminal after 416 x T[S] from start of Key
scan for a request to read key data out to external CPU. When the REQ terminals outputs “L” signal, the
key scan does not operate until end of key data reading by CPU, and scanned key data is kept. When

the result of comparison is incorrect (not accord), Key scan operates again if any key is On. It read Key

scan data without regard to REQ “H” or “L".
Key knowledge
Key turn ON Key scan start Key data fix

rv v v EQ signal output

11V THATPERDERTTERTERAERERPERRERRDERRY
4— 64xT[s]

—p
Key scan clock | | | | | | | | | | | | | | | | | |
Internal signal —
S1 1 1
S2 | 2 I 2 I
S3 | 3 | | 3 |
S4 | 4 I | 4 |
S5 |5 |5

1% Key scan 2nd Key scan

»
>

‘IRﬂxT[Q]

REQ

A
\ 4

Max416><T[s]
Fig7

Ne“’m /?w.o ca’w Ver.2013-04-19
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Preliminary NJU6541B

(14-2)Request signal output
When the NJU6541B detect the key-in to scan start by the key scan circuit, it outputs “L” signal as the
request signal from the “REQ” terminal to notice the key pressing information to an application system.
The request signal resets to “H” level after key scan data read.

(14-3)Contents of key register renewal
Contents of key register are no fixed in case of no key operation.
Contents of key register are not changed in busy of key data reading operation.
It stops when a couple of data by continuously twice key scan operations are accorded and fixed as a
correct key status. The correct key status data is stored and newly key scan operation does not start
until external CPU reads data out after key status is fixed.
When a key on the key matrix is pressed, the bit corresponding to terminals (S1 to S5, K1 to K6)
connected the switch goes to “1” and another bits go to “0”".
In case of Example 1, when the switch connecting to K5 and S5 is pressed, bit (KD29) corresponding to
S5 and K5 go to “1” but another bits go to “0”.

Example 1. One key is pressed

Key matrix NJU6541
6 K5 K4 K3 K2 K1 S5 S4 S3 S2 S1

® ON
O OFF

Key register
K1 K2 K3 K4 K5 K6
S1 KD1 KD2 KD3 KD4 KD5 KD6
S2 KD7 KD8 KD9 KD10 | KD11 | KD12
S3 | KD13 | KD14 | KD15 | KD16 | KD17 | KD18
S4 | KD19 | KD20 | KD21 | KD22 | KD23 | KD24
S5 | KD25 | KD26 | KD27 | KD28 | KD29 | KD30
Fig.8

(14-4)Format of Key scan data
Key register data was outputted by Serial I/F bus. Key register reading is two method, one is REQ signal
method, another is a method of always requesting reading.

14-4-1)REQ signal method

When there is "Read" mastering request when REQ is "L", after the slave address is specified, the
method of outputting data outputs the key register data to KD30-KD1 separately for five of every eight
bits (upper 2bits is dummy data ="H") data. NJU6541B doesn't reset the data of the Key register until all
the Key register data of KD30-KD1 is sent to the master, and the stop condition is executed. The key
input is not accepted. The ACK data is not sent from the master, and data in the key register is
maintained when ending on the way of the data transfer. The key data is output from KD30 when the
master reads NJU6541B the key data again.

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJUues41B Preliminary

14-4-2) REQ signal is not used.

NJU6541B can transmit the data of the key register If reading is requested by the master when the REQ
signal is "H".

When the key is pushed : The key register is maintained until reading the key data is completed.
When the key is not pushed : "L" is output.( NJU6541B doesn't output the data of the key register, and
"L" is output. All the time, "L" is output to the master though the key data is maintained in the key register
when the key is pushed. When the key data is read again after reading ends, the data of the key register
is output.)

(14-5)Example of Key scan output
In case of Command register 5 execution, The Key scan data is output from SIO terminal.
The Format of key scan output data is shown in below.
When the SCL="L", the key data is output as 30-bit of KD1 to KD30. In this time, upper 2bit dare dummy
data. After finished reading of the key data in CPU, read-out of key data is released by CSb="H". (SIO
terminal: Read out “OFF”")

REQ
E ! —
CShb | |
SCL E i
! \ 4 4 \ \ 4 \ 4 \ 4 \ !
SIO N G >< KDn >< KD -1 ><KD 2 >< KDn-3 ><KDn—4 >< KDn-5 ><
n=30or 24 or 18 or 11 0or 6
Fig.9 Key Data transfer Timing. The REQ="L", When the CSb="H"

before read out of 1 byte data *5 times.

REQ

-
csb | J‘_

SIO ><'Emmand Registo:r5>< ><Key Data 5 >C>< >< ><Key Data 1 ><

Internal

Key Data
Read Out Signal \ Key Data Key Data /

Read Out ON Read Out OFF

Fig.10 Key Data Output Format

New Japan Radio Co.Lid,
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Preliminary NJU6541B

(14-6) Key More Input
non-pressed key data may change pressed key data in triple or more key Input as shown in Fig. 1 and
incorrect key data may be output to external CPU. For prevention of miss-recognition by incorrect key
data, diodes should be inserted or control program of CPU should ignore the combination of key data
miss-recognition. For example, 4 keys and more ON data should be ignored.

In case of 3 keys operation in left
NJU6541 picture, if S4 terminal outputs “L”
K6 K5 K4 K3 K2 K1 S5 S4 S3 S2 S1 signal, this signal goes around on

the dotted line and non-pressed key
is miss-recognized as pressed
kev.

O Pressed key

@ Miss-recognized key

-+ Miss-recognized route

Fig.11 Multiple Pressed key

For prevention of miss-recognition
NJU6541 by incorrect key data, diodes should
K6 K5 K4 K3 K2 K1S5 S4 S3 S2 S1 be inserted. An precision key can be

recognized.

O Pressed key

-+ Miss-recognized route

Fig.12 The Prevention of Miss-recognized key example

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJUues41B Preliminary

NJU6541 NJU6541
K6 K5 K4 K3 Kl S5 S4 S3 S2 Sl K6 KS K4 K3 K2 KI S5 S4 S3 S2 Si1

O Pressed key
@ Pressed key

NJU6541
K6 K6 K4 K3 K2 KI S5 S4 S3 S2 Si1

O Pressed key

Fig.13 The Possible of Multiple-Pressed key Example

12-7) Key scan OFF mode
Key scan operation is turned ON or OFF by the instruction. After the scanning ends, the key scanning is
turned off. The request signal is output until reading out data even if the turn off command enters while
scanning the key. The REQ signal outputs "L" if it reads out data. The REQ signal doesn't change into
"H" until reading out data though the key scan stops when the REQ signal inputs the key scan on
instruction by "L" after scan the key. The key register data can be reading in case of either case.

New Japan Radio Co.Lid,
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Preliminary NJU6541B

(14-7)Key scan operates shown as follows

1, Key scan signal output terminals S1 — S5 output “L” signals when key scan does not operate, and output
key scan signals after start of key scan operation. The conditions of key scan signal input terminals K1 —
K6 are “H” state with internal pull-up resistances, though “L” signal comes in to K1 — K6 corresponding to
the turned on keys.

2, The function of key scan starts twice operations when any key is turned on. It stops when a couple of
data by continuously twice key scan operations are accorded and fixed as a correct key status. It
operates more 2 times when the key status is not fixed and any keys are still turning on. It repeats again
and again until key status is fixed. The correct key status data is stored and newly key scan operation
does not start until external CPU reads data out after key status is fixed.

3, When the key status is fixed, REQ terminal outputs “L” signal as Key data read out request to the Master.
should read key data out at detection of this “L” signal. The Key data read out request signal is released
and REQ terminal outputs “H” signal after finish of the Master key data read out for newly key scan

operation.
Key data read request Key data read request Key data read request
! i : i : '
| | | | i
Key input 1 ! ! ! ! '
_ | 1 1 1 | L
| | | | | | |
1 ] 1 1 ] 1 1
1 1 1 1 1 1 ]
] ] 1 1 ] ] ]
1 ] T T ] 1 ]
] ] 1 1 ] ] ]
Key unput2 | | | | | | |
| | | | | | |
] ] ] 1 ] ] ]
1 1 1 1 1 1 1
1 1 1 1 1 1 ]
Key scan 1|2(3|4|5[1(2|3|4]|5 112(3|4|5[1|2(3|4]|5 1|2(3|4|5[1(2|3[4|5 E
S|S|S|S[S|S[S[S[S[S S|S|S|S|S|S[S[S[S|S S|S|S|S|S|S|S|S|S|S !
< > < > | > |
. 320 T ) 320 T ) 320 T )
REQ i
]
1
| | | | | | |
1 1 1 1 1 1 1
1 p— - 1 J— l - ——— -
1 1 ] ]
1 1 1 ]
SCL | J: L |:
1 1 1 1 1
] 1 1 ] ] ]
1 1 1 1 1
1 1 1 1
]
SDA 5 IJ W IJ
: ] 1 1 ] 1 1
e (= ) A (= L )
Key data take in Key data read Key data take in Key data read T Key data take in Key data read T
End of Key data read End of Key data read End of Key data read

Fig.14 Key Scan Example
13) General port output
The terminal SEG specified by command register 2 can be used as a general-purpose port. And, SEG1 ~
SEG4 terminals can be selected as segment driver output or general-purpose ports by instruction. The output
setting of a general-purpose port sets the data of SEG1-SEG4 of COML1.Data is “1"=Output “H”, Data is
“0"=Output “L".

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJUues41B Preliminary

B ABSOLUTE MAXIMAM RATINGS
(V55=OV, Ta=250C)

PARAMETER SYMBOL RATINGS UNIT CONDITIONS
Supply Voltage 1 Vb -0.3~+7.0 V
Supply Voltage 2 Vo -0.3~+7.0 V
Supply Voltage 3 | V4, Vo, Vg | -0.3 ~V,+0.3 \
Input Voltage 1 Vine -0.3 ~ Vpp+0.3 V INHb, CSb, SCL, SDA, RSTh, OSC applicable.
Input Voltage 2 VN2 -0.3 ~ Vppt0.3 V REQ applicable.
Operating Temp. Topr -40 ~ +105 °C
Storage Temp. Tstg -55 ~ +125 °C
Dissipation P, 1000 mw The power dissipation is value mounted on glass
Power epoxy board in size 76.2mm x 114.3mm x 1.6tmm

Note-1) Do not exceed the absolute maximum ratings, otherwise the stress may cause a permanent damage to
the IC. It is also recommended that the IC be used within the range specified in the DC electrical
characteristics, or the electrical stress may cause mulfunctions and impact on the reliability.

Note-2)  All voltages are relative to Vss = 0V reference.

Note-3)  The following relationship shall be maintained.

Vo=V 2V52>V32>Vss, Vo 2Vpp, and Vo shall be input after Vop.
Note-4)  To stabilize the LSI operation, place decoupling capacitors between Vpp-Vss and between Vy-Vss.

New Japan Radio Co.Lid,

_0o. Ver.2013-04-19



Preliminary NJU6541B

B ELECTRICAL CHARACTERISTICS

. DC characteristics 1

(VDD:2-4 to 36V, VSSZOV, Ta=-40 to 1050C)

PARAMETER gg\lil CONDITIONS MIN TYP MAX UNIT NeOt
Power Supply Vop 2.4 - 3.6 \%
LCD Driving Voltage Vo Vo >Vpp VDD - 5.5 \%

_ \2 Ta=25°C 2/13V1-0.2 | 2/3Vy | 2/3V1+0.2 \Y;
LCD Bias Voltage Testing via COM/SEG terminals
Vs COM/SEG without load 1/3V3-0.2 | 1/3Vy | 1/3V1+0.2 \Y
"H" Level Input Voltagel ViH1 CSb, SCL, SIO, RSTh, OSC 0.8 Vpp - Vpo V
"L" Level Input Voltagel Vi1 CSb, SCL, SIO, RSTh, OSC 0 - 0.2 Vpp \%
"H" Level Input Voltage2 | Vinz K1-K6 0.8 Vop - Vpp \%
"L" Level Input Voltage2 VL2 K1-K6 0 - 0.2 Vpp \%
Hysteresis Voltagel Vh1 CSb, SCL, SIO, RSTb - 0.2Vpp - Vv
g Vin= Vop
H" Level Input Current e CSb, SCL, RSTb - - 1.0 pA
- VinN=Vss
L" Level Input Current he CSb, SCL, RSTb - - 1.0 JIVAN
"H" Level Output Vop =3V, lo=5mA, P1 to P4
Voltagel Vor Voo-0.6 i i M
"L" Level Output Voltagel | Vo1 | Vop =3V, lo=5mA, P1 to P4 - - 0.6 \%
"H" Level Output Voo =3V, lon=-10UA, S1to S5 )
Voltage? Vo2 0.8Vop Vbb Vv
"L" Level Output Voltage2 | Vor2 Vop =3V, lo2=250uUA, S1to S5 Vss - 0.2 Vbp V
won Vpp=3V, REQ lo=+3mA )
L" Level Output Voltage3 | Vois (open drain) 0 0.4 Vv
"H" Level Output SIO lo=-1mA Vpp=3.0V
Voltage4 Vors 2 i } M
"L" Level Output Voltage4 | Vors Vpp=3V, SIO=+1mA - - 0.5 \Y/
Driver-on Resistance Reon +ld=1pA, Vi cp=3V/5.5V - - 10 kOhm | 5
(COM)
Driver-on Resistance Reea *ld=1pA, Vicp=3V/5.5V ) ) 10 kohm | 5
(SEG)
Pull up MOS current Ip Vpp=3V, Vin=Vss, K1-K6 SIO -5 -15 -25 pA
s Vop =3V, Rosc=390k0hm,
Oscillating F f 12.6 15.4 18.2
scillating Frequency 0sC Cosc=120pF, Ta=25°C kHz
External Clock Frequency | fcp Input into OSC 12.6 15.4 18.2 kHz 6
External Clock Duty duty Input into OSC 40 50 60 %
Bleeder Resistor Rs V1-Vss Ta=25°C 9 12 15 kOhm
E.V.R REevr V0-V1 Ta=25°C E.V.R.=V0(1,1,1) 3 4 5 kOhm
Vpp =3V, Display OFF, i
lopy Key scan OFF, Ta=25°C 3 10 A
Vpp =3V, Ta=25°C, Display ON
Ipp2 Checker flag display, 1/3 bias - 15 30 HA
Using external R & C, output open
Operating Current | Vpp=3V, Vo=5V, Display OFF ) ) 1 A
teb | Ta=25°C H
Vop =3V, Vo=5V, Ta=25°C, Display
lLcop ON, Key scan ON ) 320 450 WA

Checker flag display, 1/3 bias
output open, E.V.R.=(1,1,1)

Note-5) Driver-On resistance (Rsgs/Rcowm) iS measured from Vg, Vss Vi
terminal when Id current flows through COM/SEG terminals.

-V, or V3 terminal to each SEG/COM

Note-6) The range of the oscillatory frequency is recommended. Please decide it noting flicker and the display
quality when changing.

Ver.2013-04-19
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DC characteristics 2
(Vpp=4.5 to 5.5V, Vss=0V, Ta=-40 to 105°C)

PARAMETER gé'\li' CONDITIONS MN [ TYP | max | unm [N
Power Supply Vbp 45 - 5.5 V
LCD Driving Voltage Vo Vo >Vpp 45 - 5.5 V

_ 2 Ta=25°C 2/3V1-0.2 | 213V | 2/3V;1+0.2 \Y
LCD Bias Voltage Testing via COM/SEG terminals

V3 COM/SEG without load 1/3V:-0.2 | 1/3V: | 1/3V1+0.2 V
"H" Level Input Voltagel ViH1 CSb, SCL, SIO, RSTh, OSC 0.8 Vo - Vob \Y
"L" Level Input Voltagel Vi CSb, SCL, SIO, RSTh, OSC 0 - 0.2 Vpp V
"H" Level Input Voltage2 ViH2 K1~K6 0.8 Vpp - Vpp V
"L" Level Input Voltage2 Vi K1~K6 0 - 0.2 Voo Vv

Hysteresis Voltagel Vi1 CSbh, SCL, SIO, RSTh - 0.2Vpp - V
g Vin= Vbp

H" Level Input Current lin CSb, SCL, SIO, RSTb - - 1.0 HA
- Vin= Vss 3 )

L" Level Input Current I CSb, SCL, SIO, RSTh 1.0 JIVAN
"H" Level Output Voltagel | Von1 | Vop =5V, lo=-10mA, P1to P4 Vpp-1.0 - - V
"L" Level Output Voltagel | Vour | Vop =5V, lo=+10mA, P1 to P4 - - 1.0 \%
"H" Level Output Voltage2 Voh2 Vop =5V, lon=-20UA, S1 to S5 0.8Vpp - Vob V
"L" Level Output Voltage?2 VoL Vpp =5V, lo=+500uA, P1 to P4 Vss - 0.2 Vb V
w o Vop =5V, REQ lo=+3mA )

L" Level Output Voltage3 VoLs (open drain) 0 0.4 V
g SIO 16=-3mA Vpp=5V

H" Level Output Voltage4 Voua (open drain) 4 - - V
“H” Level Output Voltage4 VoL4 SIO Io=+3mA Vpp=5V - - 0.5
Driver-on Resistance Reom tld=1pA, Vi cp=4.5V/5.5V ) ) 10 kohm | 7
(CoM)

(Dsr:;/gr)-on Resistance Reeo £ld=1pA, Vicp=4.5V/5.5V - . 10 kOhm | 7
Pull up MOS Current Ip Voo =5V, Vin=Vss, K1-K6, SIO -10 -25 -65 uA
I Vb =5V, Rosc=390kOhm,
Oscillating Frequency fosc Cosc=120pF, Ta=25°C 12.6 15.4 18.2 kHz
External Clock Frequency fep Input into OSC 12.6 15.4 18.2 kHz 8
External Clock Duty duty Input into OSC 40 50 60 %
Bleeder Resistor Rs V1-Vss Ta=25°C 9 12 15 kOhm
VO0-V1 Ta=25°C
E.V.R Revr E.V.R.=VO(1,1,1) 3 4 5 kOhm
Vpp =5V, Display off
lops Ta=25°C, Key scan off i 5 12.5 HA
Vpp =5V, Ta=25°C, Display ON
Checker flag display, 1/3 bias )
loo2 Using external R & C, Output 30 60 A
Operating Current open
Vpp=5V, Vo=5V, Display off
lieor | =080 i i L HA
Vpp =5V, Vp=5V, Ta=25°C,
lL.cp2 Checker flag display, 1/3 bias - 320 450 LA
Output open, E.V.R.=(1,1,1)

Note-7) Driver-On resistance (Rsgs/Rcowm) is measured from Vo, Vss ViV, or V3 terminal to each SEG/COM
terminal when Id current flows through COM/SEG terminals.

Note-8) The range of the oscillatory frequency is recommended. Please decide it noting flicker and the display
quality when changing.

New Japan Radio Co.Lid,
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AC characteristics 1
Vpp=2.4V to 3.6V, Ta=-40 to 105°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
“L” Level Clock Pulse Width twell 260 ns
“H" Level Clock Pulse Width twelH 260 ns
Data Setup Time tos 50 ns
Data Hold Time ton 50 ns
CSb Wait Time tep 50 ns
CSb Setup Time tes 180 ns
CSb Hold Time ten 100 ns
CSb "H” Level Pulse Width tweH 100 ns
Rising Time tr 20 ns
Falling Time tf 20 ns
Key Data Output Daley Time tkob SIO: CL=50pF 230 ns
Chip Select Hold Time 2 tche 100 ns

AC characteristics 2
Vop=4.5V to 5.5V, Ta=-40 to 105°C

PARAMETER SYMBOL MIN TYP MAX UNIT
“L” Level Clock Pulse Width twell 230 ns
“H” Level Clock Pulse Width tweLn 230 ns
Data Setup Time tos 50 ns
Data Hold Time ton 50 ns
CSb Wait Time tep 50 ns
CSb Setup Time tes 180 ns
CSb Hold Time tcn 100 ns
CSb "H” Level Pulse Width twen 100 ns
Rising Time tr 20 ns
Falling Time tf 20 ns
Key Data Output Daley Time tkob SIO: CL=50pF 200 ns
Chip Select Hold Time 2 tch2 100 ns

Note-9) tCP is the time when SCL is kept at “H” during CSb rising “H".

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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Serial I/F Timing Characteristic

i twen
' R
CSb \ ) /B
ii « t i
dopi tes 1itwern!itweld ! Gy G i<—CH
<> i< i i =< = i
SCL
Si

Key Data Output Timing

“ ]

CSb « i
ECH2
{kpD H
S
SCL .
? |
2
Sl Input >< Output XOutput >< XOutput X
i ))
i (¢
Internal / \
Read/Write
Signal
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. Input condition when hardware reset circuit is used

(Ta=25°C
PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNIT
Reset Input “L” Level Width trsL fosc= 15.4kHz 15 ms
Reset Rising Time tirs 100 ns
Reset Falling Time tirs 100 ns

tRSL ' trRS !
Pl

RSTb

. Power supply condition when hardware reset circuit is used
(Ta=-40 to 105°C(T.B.D)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
Power-on Rising Time t.op 0.1 5 ms
Power-off Time torr 1 ms

Voo 0.2V

. . 'trDD' to|:|: '
Note 10) torr is the off time when power-supply turns off suddenly or cycles on/off.

—

Ver.2013-04-19 New 9@0# Radlio Co. Ltd.
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NJU6541B

B LCD DRIVING WAVEFORM
1/1duty, 1/1bias, (A/B wave form)

COM1

COM2

COMS3

COM4

"OFF" segment output correspond to

COML1.

"ON" segment output correspond to

COML1.

Preliminary

A wave form: fosc/192, B wave form: fosc/384

Note) COM2-COM4 must open when 1/1duty is selected.

-28 -

1/1duty, 1/1bias
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1/2 duty, 1/2 bias, A waveform

fosc/192
Vi
CoMm1 VaVs
VSS
Vi
COM2 A2
VSS
Vi
COM3 VaiVs
VSS
A
COM4 vaVa
VSS
\A
"OFF" segment output correspond to VaVa
COM1 and 2. Ves
"ON" segment output correspond to x;vg
COML1. Vss
"ON" segment output correspond to ¥;,v3
COM2. Vss
"ON" segment output correspond to VeV,
COM1 and 2. Vss

1/2duty, 1/2bias

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJU6541B

Preliminary

1/2duty, 1/3bias, Awaveform

Ccom1

ComM2

COM3

COM4

"OFF" segment output correspond to
COM1 and 2.

"ON" segment output correspond to
COM1.

"ON" segment output correspond to
COM2

"ON" segment output correspond to
COM1 and 2

-30 -

fosc/192

1/2duty, 1/3bias

New Japan Radio Co.Lid,

Ver.2013-04-19
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1/3duty, 1/2bias, Awaveform fosc/192
Vi
CcoM1 xz,vs
Vi
COM2 xz,va
Vi
COM3 vavs
Vi
Ccom4 xz,vs
Vi
"OFF" segment output correspond to V2.Va
COML, 2, and 3. Vs
Vi
"ON" segment output correspond to V2,Vs
COML. Ves
Vi
"ON" segment output correspond to V,,Vs
COM2. Vss
Vi
"ON" segment output correspond to (VAVA
COM1 and 2. Ves
"ON" segment output correspond to x;vg
COM3. Vss
Vi
"ON" segment output correspond to (AVA
COML1 and 3. Vss
Vi
"ON" segment output correspond to V,Vs
COM2 and 3. Vss
Vi
"ON" segment output correspond to xz'Vz
COM1, 2 and 3. *

1/3duty, 1/2bias

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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1/3duty, 1/3bias, Awaveform fosc/192
Vi
comi ¥§
VSS
Vi
COom2 — xz
VSS
Vi
COom3 ¥§
VSS
Vi
COomM4 A
\A
VSS
"OFF" segment output correspond to xl
COM1, 2 and 3. ¥§
Vi
"ON" segment output correspond to ¥§
COML. — — Vs
Vi
"ON" segment output correspond to ¥§
CoMm2. Vss
Vi
"ON" segment output correspond to ¥§
COM1 and 2. Vss
Vi
"ON" segment output correspond to ¥2
COM3. Vas
Vi
"ON" segment output correspond to ¥§
COM1 and 3. Vss
Vi
"ON" segment output correspond to — ¥§
COM2 and 3. Vss
Vi
"ON" segment output correspond to gz
COM1, 2 and 3. Vas

1/3duty, 1/3bias

Ne“’m /?w.o ca’w Ver.2013-04-19
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Preliminary NJU6541B

1/4duty, 1/2bias, A waveform fosc/192
Vi
Ccom1 Va.Vs
VSS

\A
Ccom2 g;vs

Vi

V5,Vs
COM3 vel

\A
COoM4 V,,Vs

Vi
"OFF" segment output correspond to Vo Vs
COM1, 2, 3 and 4. Vss

Vi
"ON" segment output correspond to stvz
COML1.

Vi
"ON" segment output correspond to ¥2:V3
COM2. ss

Vi
"ON" segment output correspond to nyvs
COM1 and 2. >

\A
"ON" segment output correspond to v
COMS.

\A
"ON" segment output correspond to gzs\/z
COM1 and 3.

Vi
"ON" segment output correspond to ¥;\/3
COM2 and 3.

Vi
"ON" segment output correspond to ¥2xV3
COM1, 2 and 3 s

Vi
"ON" segment output correspond to erva
COM4. ss

Vi
"ON" segment output correspond to ¥§SV3
COM2 and 4

Vi
"ON" segment output correspond to V,,Vs
COM1, 2, 3 and 4. Vss

1/4duty, 1/2bias

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJUues41B Preliminary

1/4duty, 1/3bias, A waveform fosc/192
Vi
com1 ¥§
VSS
A
COoMm2 i
VSS
Vi
COM3 vV,
Vs
VSS
Vi
COM4 &
VSS
Vi
"OFF" segment output correspond to — ¥§
COML1, 2,3 and 4 Vss
Vi
"ON" segment output correspond to ¥§
COML1. Vss
Vi
"ON" segment output correspond to ¥§
COM2. Vss
Vi
"ON" segment output correspond to V2
COM1 and 2. Ves
Vi
"ON" segment output correspond to ¥§
COMs. Vss
Vi
"ON" segment output correspond to ¥§
COM1 and 3. Vss
Vi
"ON" segment output correspond to &2
COM2 and 3. Vss
\A
"ON" segment output correspond to ¥§
COM1, 2 and 3. Vss
Vi
"ON" segment output correspond to Ve
COM4. Vs
Vi
"ON" segment output correspond to ¥§
COM2 and 4. Vss
Vi
"ON" segment output correspond to ¥§
COM1, 2, 3 and 4. Vss

1/4duty, 1/3bias

Ne“’m /?w.o ca’w Ver.2013-04-19
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Preliminary NJU6541B

1/2duty, 1/2bias, B waveform Tfosc/192

COM1

COM2

COM3

COM4

"OFF" segment output correspond to

COM1 and 2

"ON" segment output correspond to

COML1.

"ON" segment output correspond to

COM2.

"ON" segment output correspond to

COM1 and 2.

1/2duty, 1/2bias

New Japan Radio Co.Lld.

Ver.2013-04-19

Va2, V3
VSS

V3,V3
VSS

V2.Vs
VSS

V2.Vs
VSS

V2.Vs
VSS

Va,Vs
VSS

Va,V3
VSS

Va,Vs
VSS

-35-



NJU6541B

Preliminary

1/2duty, 1/3bias,B waveform

com1i

COom2

COM3

COoM4

"OFF" segment output correspond to
COM1 and 2.

"ON" segment output correspond to
COML1.

"ON" segment output correspond to
COM2.

"ON" segment output correspond to
COM1 and 2

-36 -

fosc/192

1/2duty, 1/3bias

New Japan Radio Co.Lid,

Ver.2013-04-19



Preliminary NJU6541B

1/3duty, 1/2bias, B waveform

fosc/192
Vi
CoM1 Vo,Vs
VSS
\A
Va,Vs
COM2 Ve
Vi
COM3 x;\&
Vi
Va,Vs
COM4 Vss
"OFF" segment output correspond to ¥§,v3
COM1, 2, and 3. Vss
"ON" segment output correspond to x;vg
COM1. Vss
"ON" segment output correspond to xi,vs
COM2. Vss
\
"ON" segment output correspond to V,, Vs
COM1 and 2. Vss
Vi
"ON" segment output correspond to V2,Vs
COM3. Ves
"ON" segment output correspond to x;vg
COM1 and 3. Vss
Vi
"ON" segment output correspond to V2,Vs
COM2 and 3. Vs
Vi
"ON" segment output correspond to NS
COM1, 2 and 3. *

1/3duty, 1/2bias

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJUues41B Preliminary

1/3duty, 1/3bias, B waveform fosc/192

\A
Ccom1

COM2 — V;

COM3 Va

COoM4 Vv,

"OFF" segment output correspond to
COM1, 2 and 3. Va

"ON" segment output correspond to N
COML1. Vss

"ON" segment output correspond to V2
COM2. Vss

"ON" segment output correspond to Ve
COM1 and 2. Vss

"ON" segment output correspond to V2
COMs. Vss

"ON" segment output correspond to ¥2
COM1 and 3. Vas

"ON" segment output correspond to A
COM2 and 3. Vs

"ON" segment output correspond to V2
COM1, 2 and 3. Vss

1/3duty, 1/3bias

New Japan Radio Co.Lid,

-38- Ver.2013-04-19



Preliminary NJU6541B

1/4duty, 1/2bias, B waveform fosc/192
\A
COM1 V,,Vs
\/SS
Vi
COM2 V5, Vg
VSS
Vi
COM3 V5,Vs
VSS
\A
COoM4 V5, Vs
VSS
Vi
"OFF" segment output correspond to COM1, VAVA
2, 3and4. Vss
Vi
"ON" segment output correspond to V,,Vs
COML. Ves
\A
"ON" segment output correspond to Vy,Vy
com2. Vss
Vi
"ON" segment output correspond to ngs
COM1 and 2. ss
Vi
"ON" segment output correspond to Va,Vs
COM3. Ves
\A
"ON" segment output correspond to (VAVA
COM1 and 3. Vss
Vi
"ON" segment output correspond to Vp,Vs
COM2 and 3. Ves
Vi
"ON" segment output correspond to Va,Vs
COML, 2 and 3. Vss
\A
"ON" segment output correspond to V,,Vs
COMa4, Vss
Vi
"ON" segment output correspond to A2
COM2 and 4. Ves
Vi
"ON" segment output correspond to COM1, V,Vs
2, 3and4. Vss

1/4duty, 1/2bias

Ver.2013-04-19 New 9400# Radlio Co. Ltd.
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NJUues41B Preliminary

1/4duty, 1/3bias, B waveform fosc/192

Vi

COM1 V2
Ves

Vi

V,

COM2 A
VSS

Vi

com3 Va
VSS

\A

com4 Vi
VSS

Vi

"OFF" segment output correspond to COM1, Ve
2,3and 4. Ves
Vi

"ON" segment output correspond to gz
COML. Vas
Vi

"ON" segment output correspond to ¥§
COM2. Vss
Vi

"ON" segment output correspond to ¥§
COM1 and 2. Vss
Vi

"ON" segment output correspond to xz
COMs3. Vss
Vi

"ON" segment output correspond to ¥§
COM1 and 3. Vss
Vi

"ON" segment output correspond to v
COM2 and 3. Vss
\A

"ON" segment output correspond to ¥§
COM1, 2 and 3. Vss
Vi

"ON" segment output correspond to xz
COM4. Vss

Vi

"ON" segment output correspond to ¥2
COM2 and 4. Ves

Vi

"ON" segment output correspond to COM1, ¥2
2, 3and 4. v

1/4duty, 1/3bias

New Japan Radio Co.Lid,
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Preliminary NJU6541B

INPUT and OUTPUT Curcuit

‘%VDD VDD
VDD so O—e o>
N D f>o— VSS
VDD
VsSs |
—
| ¢
e
Vss
RSTb, TEST, CSbh, SIO
VDD VDD-¢-VDD
N D >o— N %—W
VSS VSS
0osC K1-K6
Ver 2013-04-19 New Japan Radio Co.Lld.
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NJUues41B Preliminary

>0 D out s—Dout

S5 SEG5~SEG116, COM1~COM4

<

A\

VO J_

VSS T
s—e{0UT

1

wiie

VSS T

o—eoLouT

VDD

VSS

SEG1/P1~SEG4/P4 SEG117/S1~SEG120/S4

New Japan Radio Co.Lid,

-S4 Ver.2013-04-19



Preliminary NJU6541B

>0 D out

1

=B VDD
VO

T
l VDD

i

o

o—{oouT

S5

SEG5~SEG116, COM1~COM4

i VDD

VDD

>0

VSS

SEG1/P1~SEG4/P4

SEG117/S1~SEG120/S4

Ver.2013-04-19

New Japan Radio Co.Lld.




NJUues41B Preliminary

N D >So—

REQ

New Japan Radio Co.Lid,

-44 - Ver.2013-04-19



Preliminary NJU6541B

B APPLICATION CIRCUIT
« 1/4duty, 1/3bias SEG1~SEG120

vbb ® VDD Cow1 |
v . LCD Panel
0 ® VO colMa |
® Vil SEG1/P1
NJU6541B +
V2 SEG4/P4
SEG5
L1 L " SEGl:16
VSS % I > I—vss SEG117/S1
</Pb SEG120/S4
»RSTb
P»|CSh S5
»{SIO
»SCL K11
i 0SC K6 |
% Key switch
« 1/3duty, 1/2bias 30Key
VbD ® VDD COoM1 |
VO e LCD Panel
® VO COM3 |
® Vil SEGL/P1 »
NJU6541B .
V2 SEG4/P4
SEG5
v :
- F - SEGT16
vss % I I I—vss SEG117/S1
/PP SEG120/S4 v
i B N ¢ C.0C
P olojo/e QH
oleo/o/o|®
i >15Ct K1 >eloje[e0
olojo/o|@]
osc Ke >lolole[e]0)]
% Key switch
Ver 2013-04-19 New Japan Radio Co.Lld. -



NJU6541B

Preliminary

1/1duty, 1/1bias, 30Key, P1~P4port

LCD Panel

vDD . VDD COM1|
VO . Vo
Vi SEG1/P1
NJU6541B :
V2 SEGA/P4
SEGS5
V3 .
- - SEG116

Vss % 1

VSS SEGll?fSl

DD . |
o SEG120/S4 v
e il Elelerels
e olelo/e]0]
ololo/ol0]
SCL «1 400000
. olo/olo]®
0sC K6 >eleleloe
Key switch
[CAUTION]

- 46 -

New Japan Radio Co.Lid,

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.

Ver.2013-04-19



