NJUG6493S Series

172,173 DUTY LCD DRIVER WITH KEY SCAN

I GENERAL DESCRIPTION I PACKAGE QUTLINE

The NJUB435 is a 1/2 or 1/3 duty LCD driver for seg-
ment type LCD panel with key scan function.

Display data and Key input data are conmnicated by
serial data transmission, therefore, the communication
between NJU6435 and MPU is performed by only 5 lines.

80-segment or 120-seement are displayed by 40-segment
driver and 2- or 3-common driver.

The key scan function scamning w to 30 keys and the
data is transferred to the MPU.

The NJU6435 can desien simle front panel, therefore
it is easy to apply car mounted audio, general audio and NJUG435XF
other products which have a display and key input.

M FEATURES
@ 40-Segment Drivers

@ Duty Ratio and 1/2 duty, 1/2 bias 80-Segment Drive ( Version D )
Bias Level 1/3 duty, 1/2 bias 120-seement Drive ( Version E )
1/3 duty, 1/3 bias 120-segment Drive ( Version F )
@ 30 Key Scan Function ( 6-out x 5-in Matrix )
@ Serial Data Transmission
@ Display Off Function ( TNH Terminal)
@ Operating Voltage -— SVE10%
@ Package Outline ~--  QFP 64
@ C-M0S Technoloey
W LINE UP
LINE UP | DUTY RATIO | BIAS LEVEL | MAX. DISPLAY SEGMENT | COMMON
NoReRe | 173 Dby | 172 R | 3B deerent 2
jas egmen
NJUBA3SF | 173 Duty | 175 Blas 120 Segment 3
B BLOCK DI AGRAM iff ggg 348
888 B @ 0o
of b4 o4 oo !
| I I | LI 1 1 1
3-bit 40-bit Segment Driver
1o Common 120-bit Latch Circuit
I an ] i
gjv‘iaiinl - - ::::::f
osc LAY Gsc Sh;::;ﬂ;f;:::; Date) 120-bit
ser =—— I
DI/DO /o ! ) Scan Shift Resister
Benerator Decorder Key Input Latch j
=

Key Interrupt
Detection K4
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NJUGEA4A3S Series

I PIN CONFIGURATION

nnnnnnnn

Egaaaxaﬁﬁﬁﬁﬁéﬁéﬁ
48 ] 33
K2 C—J4 32—/ SEGs
K3 ] [ SEG,
K ——3 [ SEGs
0SC [ SEGa
Voo [ SEGn
INH c—] [ SEG»
Ves C—] [ SEGas
rw ] [ SEGas
SCL ——] NJUG435XF S— -
DI/D0 ——] [~ SEGa
TEST1 ——] —— SEGn
TEST2 —— [ SEGn
NC —] [—— SEG1o
COMs [ — [——— SEGis
COM: : ::! SEG"
oM ——u O 17— SEGn
l, i 7 16
M TERMINAL DESCRIPTION
NO. SYMBOL FUNCTI1I ON
1~40 {SEG, ~ SEGso | Seement Output Terminal
41~46 S0 ~ S5 Key Scanning Signal Output Terminal
47~51 KO ~ K4 Key Scanning Input Terminal (Built-in Pul!-down Resistance)
52 0SC CR Oscillating Terminal (External C, R Connecting)
53,55 Voo, Vss Power Supply
54 TRH Display-0ff Control _ )
/ Key lnput Interrupt Signal Output Terminal
56 R/W Read / Write Control Terminal
57 SCL Serial Data Transmission Clock Terminal
58 D1/D0 Serial Data Imput / Output Terminal
59,60 | TEST1, TEST2 Testing Terminal (Normally OPEN)
61 NC Non Connection
62 COMs )
63 COM Common Output Terminal. i
64 COM; (In the Version D, COMs is no active (Vss))
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NUUGADS series

I FUNCTIONAL DESCRIPTION
(1) Operation of each block

(1-1) Oscillation Circuit
Oscillation by connecting external resistor and capacitor. :
This circuits supply the basical clock signal to other circuits like as common driver and
segment driver and key scan circuits.
(1-2) Dividing Circuit
This circuit divide the oscillating freauency, and generate the common and segment output
timing signals.

(1-3) Common Driver
Output the common driving signal for LCD.

(1-4) Segment Driver
Output the segment driving signal for LCD.
ON and OFF signal output according to the latched data.
(1-5) Shift-RegisteL
During the R/W signal is "H", the data input to the shift-register by synchronousing the
shift clock on SCL terminal.

(1-6) Counter circuit
This circuits generate key scanning timing. When the key input, the data in the counter
is transferred to the key scan shift resistor.

(1-7) Decoder
Decoding the counter output and generate the key scan signal.

(1-8) Key Irmput Latch
When the key depressed, the decoder output is transfer to the latch.

(1-9) Key Scan Shift Register
Output the data sent from counter circuits and key input latch to the MPU by serial format
through the DI/D0 port.

(2) Mode of each terminal and Initialization

(2-1) Mode of each Terminal controlled by R/W signal

R/ INH DI/DO
LCD Display Control Mode (Input) | LCD Display Data Irput Mode (lrput)
H "H" - Display ON "H” - ON
"L” - Display Enforced OFF "L" - OFF
Key Scan is stopped
Key Scan Mode (Output) | Key Irout Sienal Output Mode (Output)
L When key input, Interrupt signal After key interrupt signal output, key
Output inout data output from this terminal
LCD enforced off is not effective | roni 1 i .

(2-2) Initialization
The NJU6435 series doesn’t have a initialization function for the display data.
Therefore, the data in the Shift Register and Latch connected to the seement driver is
unfixed when the power turns on. N o
To avoid the no meaning display, the R/W = "H” and TNH = "L” status should be kept during
the display data transmission from the controller to the NJU6435.
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NJUG6435 Series

(3 Display Data Correspond to Segment Terminals

(3-1) Version D (1/2 Duty)

Data Segment COM; COM
D SEG, O
D2 SEG> O
D3 SEGs O
D4 SEG4 O
D37 SEGa~ O
D38 SEG3s O
D39 SEG3e O
D40 SEG4o O
D41 SEG; O
D42 SEG. O
D43 SEGs O
D44 SEG O
D77 SEGs7 O
D78 SEGse O
D78 SEGss O
D80 SEGa4o O
- Data Input / Output Timing
/W ¥
Key Scan Mode Display data input mode ! Key Scan Hode

%

DI/DO |01X02 D3X j\z X%X%Xg 0 I
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NJUG64a35S Series

(3-2 Version E and F (1/3 Duty)

Data Segment COM: COM> COM5

D1 SEG, O

D2 SEG. O

D3 SEGs 8

D4 SEG. o)

D37 SEGs7 O

D38 SEGso O

D39 SEGss )

D40 SEG.o O

D41 SEG, O

D42 SEG> O

D43 SEGs O

D44 SEG4 O

D77 SEGs o)

D78 SEGss O

D79 SEGso O

D8O SEGao O

D81 SEG, O

D82 SEG. O

D83 SEGs O

D84 SEGs &)

D117 SEGs+ O

D118 SEGss O

D119 SEGss O

D120 SEG.o O

- Data Imput / Output Timing
J s
R Key ScanMode | Display data input mode j ey Scan Mode
5 i
P W !

b |
'Y T 1

Di/DO

[orforYoaY J)

Ko XXl |
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NJUG643%S Series

(4) Key Input Data Output Format

(4-1) Data Format

MSB LSB

|42 m [0 ][4 [B3]B2]B1 [B0]

- A /
Counter Key Scan Data
Data by K4+ to Ko

Key Scan Signal Correspond to Counter Data is as fol lows:

Terminal

S0
S
S2
S3
4
S5

)

T

Key Scan Signal

{

]
]
]
'
r
[l
1
[
1
]
1
1

&
AV 2

A2

Counter Data
Al A
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1

WNew Japan Radio Co. L.
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NJU&E6A435 Series

(4-2) Key Scan Output Data in Double or More Input.
In case of two or more key are depressed at same time, the output data is as fol lows:
Below example is mentioned SWD and S are depressed at once.

K4

NJUB43s

M e W O
w o n X

H L ]

S0
S1
S2

"H” level

70

SWQ

Connect the Diode between SO0~-S5 and Key Matrix

In this time, two of key scan code is output as follows:

Key Data by SW®
[1 [o fo Jo Jo Jo |1 Jo|
A2 Al A0 B4 B3 B2 Bl BO

Scan output
::) [ Key Data by S¥@
52 I [olrToJoJoJo[1 o]
> ]_}—j A2 Al A0 B4 B3 B2 Bl BO
S4

. s3 S¥D input detection
Soan lnput K1 l—l/ J |=——SK® input detection
Internal latch signal || || ” " " ”

Key interrupt sienal e . ¥ey interrupt signal by SKD input

shitt data — XX XXX

\Key input data for SYD
Key input data for S¥®

Key interrupt signal by SW@ input
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NJUGE643S Series

+ Key Scan Timing Chart

R/w \

KEY ON
KEY Input

KEYSCAN DATA (S0)

|

[

]
!
I
1
]
T
1
1
1
L]
T |
] [
1 ]
' ¢
] I
b
Sl ! !
1 ] !
[} ' I
' ] I
S2 : : : / I \
+ + i
' 1 : :
1
: ! | ! ’ I \
s3 | ' ' ! 1
1 : L L 1
A
| t 1 : :
' | ' 1 |
sS4 ! ' ! | | / 1 \
' ; ' ; : ! '
: t : ¥ : : .
1 | ' ! ' i '
55 1 ! ' [ | ! |
Lo : ' | : :
t
, X H 1 . 1 . 1 | [}
ro | SCAN DATA holding period ! | i
P T 1 ! ! !
. : fosc
Internal key scan latch signal !
! ) Key input
! y | No key input
1
¥R Input /' E Output _I Key interrupt signal

'
LCD Enforce OFF ————~~————[CD display

HIIIIIIIlllHHllllllHHHlHl! L
DI/DO (D Display Data X mum

. ———
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NJUG643S Series

I ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Operating Voltage (1) Voo -0.3~+7.0 v
Inout Voltage ) Vin - 0.3 ~ Vopt7.0 v
Output Current @ locn 100 uA
Output Current €)) loc2 1.0 mA
Power Dissipation Ps 300 mi
Operating Temperature Topr -30~+8 T
Storage Temperature Tstg - 55 ~+ 150 C

* 1) R/W,SCL,TNH, So~S5,D1/D0 Terminals

* 2) SEG;: ~SEG4o Terminals
* 3) COM;,COMz,COM; Terminals

5-906
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NJUGE6A4A35 Series

I ELECTRICAL CHARACTERISTICS

DC Characteristics (Ta=-20~+85°C,Vop=5.0V+10%, V= s=0V)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT

Suoply Voltage Voo 4.5 5.0| 5.5 v

Operating Current loo Voo Terminal 2.0 m

"H” Input Voltage (1) Viscry | 1IN, Ko~Ke Terminals 0.7Voo v

"H” Input Voltage (2 Vi R/W,SCL,DI/DO Terminals 0.8Voo v

"L” input Voltage (1) Viren Tm.Ko"“K4 Terminals 0.3Vuo v

"L” tnput Voltage (2) ViLer | R/W,SCL,DI/DO Terminals 0.2Vos v

g, R/W,SCL,D1/DO,

H" Input Current I TN KoK Terminals 5 uA

- R/W,SCL,DI/DO,

L™ Input Current i TNA. KoK Terminals 5 LA

wy lo=-40 uA

H” Qutput Voltage (1) You () TNA.DI /D0, So~Ss Terminals 4.2 v

”wy” |o=‘]OIJA

H” Output Voltage (2) Vou (2) SEG,~SEGao Terminals 4.0 v

"H" Qutput Voltage (3) | V lo=-1001A 4.4 v

O COM, ~COMs Terminals '

”” |o:4mUA

L” Output Voltage (1) Vou 1) TNH.DI/D0, So~Ss Terminals 0.4 v

o lo=10 A

L” Output Voltage (2 Vou (2) SEG,~SEG+o Terminals 1.0 v

ww |o=100uA

L™ Output Voltage (3) VoL () COM; ~COM> Terminals 0.6 v
lo=2100 LA

COM 1/2 Level Voltage Vuc12 COM, ,COM, Terminals n 1.9 2.5 3.1 v
lo=£100 LA

COM 1/3 Level Voltage Vme1 3 COM:~COMs Terminals  2) 1.06 |1.66| 2.26 v
lo=100 A

COM 2/3 Level Voltage Vumcz, 3 COM, ~COMs Terminals 2) 2.73 3.33 3.93 v
=10 LA

SEG 1/3 Level Voltage Vusi.3 SEG;~SEGao Terminals  2) 0.66 1.66 2.66 v
lo=£10 A

SEG 2/3 Level Voltage Vms2.3 SEG:~SEGs0 Terminals  2) 2.33 3.33| 4.33 v

External Resistance R 0SC Terminal 51 kQ

External Capacitance C 0CS Terminal 680 oF

Oscillator Frequency fosec R=51k Q2 ,C=680pF 40 50 60 kHz

Note 1) Version D and E
2 Version F
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NJUG6A4A3% Series

AC Characteristics

(Ta=-20~+85°C,Voo=5.0V10%, Vs s=0V)

Internal Latch

« Qutput Timing Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX UNIT
"L” Clock Pulse Width twWewe SCL Terminal 0.50 us
"H" Clock Pulse Width twewn SCL Terminal 0.50 us
Data Set-up Time tos SCL,DI/DO Terminals 0.50 us
Data Hold Time ton SCL,DI/DO Terminals 0.50 us
CE Set-up Time tsce R/W,DI/D0 Terminals 1.0 us
CE Hold Time (1) thoce R/W,DI/DO Terminals 1.0 us
CE Hold Time (@ theve R/W,SCL Terminals 1.50 us
Data Latch Delay Time tdowr 1.0 us

L” Clock Egz?;: Width twee R/W Terminal 4.0 us
Request Pulse Width twreq TNH Terminal 1/fosc us
Data Shift Set-up Time tssf TNH,SCL Terminals 0.5 us
Data Output Delay Time tdkd SCL,DI/DO Terminalis 0.1 us

* Input Timing Characteristics
thcrLe
o g
s5CL ‘ I ‘ I o 4 I 4 l
] H |
b o !
DI/DO YR b4 D2 X::___ Di19 hed D120
- Leck - i lml: tos _;’_; tancr ) tame

R/w l ‘(12
twrey i
T © L
;l
Rnsyw = :
1S9
::tna
01/ €2 € €0 (D D € € 65 U O 0 0 D &)
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NJUG43S Series

(5) LCD Driving Waveform

(5-1) Version D (1/2Bias,1/2Duty)

SN G S T
COM, e 1/2Vio
—t -4—---ov
Y SN,
COM. = --1/2Vio
—_- -4 - -F- - - Voo
SEG,~SEG.o "ON”
correspond to COM,
- -1- - -t- -4,
o . . -1- --1- S N U
SEG,~SEG+o "ON”
correspond to COM.
—-4- -- --- -t- -~ Vi
- - . = [ S T N A
SEG;~SEG4o "ON" 5
correspond to
both of COM: and COM,
L- o -4- -t- - Y SR
| _ iy Y . - N
SEG, ~SEG«o "OFF" e
correspond to
both of COM, and COM:
- -4 - -t - N -‘-'—L"'V!’
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NJUGG6A4a3% Series

(5-2) Version E (1/2Bias,1/3Duty)

5-910

COM, —‘

COM»

COMs

"OFF" sengnt output
correspond to

COMy, COM2 end COMs
(Same output at TNH=L)

"ON” segment output
correspond to 1

"ON” segwent output
correspond to 2

"ON” segment output
correspond to
COM; and COM-

"ON” segwent output
correspond to COMs

"ON" segment output
correspond to
COM, and OOMs

"ON" segment output
correspond to COM2
COM> and COMs

"ON” segment output
correspond to
CUM). COMz and CUMs

T
1 5 N A v A
T T e T
I O I O A
- ]

1/2Voo

1/2Vpp
Vss
Voo
1/2Vm
Vss

1/2Veo
Vss

1/2Veo

Vss
Voo

1/2Veo

Vss
Voo

1/2Vo
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NJUG66435S Series

(5-3) Version F (1/3Bias,1/3Duty)

fosc/768 He
JRADRS) SR Y N N S S NP Gy S S RO D E R O Y
I A o
4- 3 - L. -

COM.4 -1 -1 - 1- 173V

il “F-l-4-1- Vs

- ||
o e A A -«
]

F-+-4--F—- 2/3Vie
__-] - b q- -F- 1/3Veo

~=|-~r- Vs

COM»

F-F =~} -

| -4-4- 2/3Vpp
bd~ - {-4-- 1/3Vm

-4 b} --4-4-J=F- Vs

COMs ._.

"OFF” segngn% output  F-F- -~ 1
correspond to - 41 - - L _ N . 3V,
COM,, COMz and COM» j_.-_J _J:j_ . f;sv:

(Same output at INH=L) |-1_|

«4-4-4-- Vss

"ON” segment output F-F -1 Fr1-Tr-1T1-1t-F- F-4—t-1-- 2/3Vw
correspond to COM, T L‘—] 1 ] 1/3Vio

11 Vss
I O O

”ON" t out ut r - -1 = r-r- C T 1/3 Voo

oorrggm to Clm: —---I.—L--- ——--L-——j 1= Ve

SV U AN [ (N A N A AN I N S S ) ) DA
"ON” segment output -1 1T 1 - -t- 2;;Voo

correspond to

COM, and COM; 1 e e
- N N O N (e I I A L1 - v

N F=- -1~ --—T>~-‘-->-'—L--~-----—~ Voo

ON” segment output -ttt Tttt t-4-4- 23Ve

correspond to COMs ---——--—_]-—--j—j—f-—---u--—---— - 1/3Vio
- 1-bF— -1~ 4+ d-4-1 - -1- v

"ON” segment output N 1""“ R I O “_.]_“—_——" v/mv

. . -1-4-3-4-d—-1-1-4-1- L -F-F - 2/3Vee

correspond to | . _j__,_______j________ __j _----.1/3v:,
COM, and COMs I A Iy O o O Ve
T e o ]y st U Ut N R [t QU S St S S VRS

"ON” segment output AN N Y O Y Y O ¥

correspond to B U I T A I N AN D s O I PR O DYV
COMz and COM, I 1 e A
- ‘SN R TG A N N R I N —t—- Voo

"ON” segnegttoutput IR O Y I O ~d-d-3-d-4-- 23Vee
correspond to U IR N DU D Y D RO N N DO IO N D TR DO

GOM, . COMe and COM e i
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NJUG6435 Series

BB APPLICATION CIRCUIT
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