NJUGG6A4a35S Series

172,173 DUTY LCD DRIVER WITH KEY SCAN

I GENERAL DESCRIPTION - I PACKAGE OUTLINE

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 communicated by
serial data transmission, therefore, the communication
between NJUG435 and MPU is performed by only 5 lines.

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

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

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

I 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-segment 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 0ff Function ¢ TNH Terminal)
@ Operating Voltage --- 5V10%
@ Package Outline ---  QFP 64
@ C-M0S Technolosy
W LINE UP
LINE UP | DUTY RATIO | BIAS LEVEL | MAX. DISPLAY SEGMENT | COMMON
NJUG435D | 1/2 Duty | 1/2 Bias 80 Seement 2
NJUG435E | 1/3 Duty | 1/2 Bias 120 Segment 3
NJUB435F | 1/3 Duty | 1/3 Bias 120 Segment 3
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NJUG6A4A35 Series

M PIN CONFIGURATION

--------
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M TERMINAL DESCRIPTION

NO. SYMBOL FUNCT ! ON
1~40 | SEG: ~ SEGso | Segment Output Terminal
41~46 S0~ $5 Key Scanning Signal Output Terminal
47~51 KO ~ K4 Key Scanning Input Terminal (Built-in Pull-down Resistance)
52 0sC (R Oscillating Terminal (External C, R Connectins)
53,55 Voo, Vss Power Supply
54 TNH Display-0ff Control ) s
/ Key lnput Interrwt Signal Output Terminal
56 R/ Read / Write Control Terminal
57 SCL Serial Data Transmission Clock Terminal
58 Di/D0 Serial Data Input / Output Terminal
59,60 | TEST1, TEST2 Testing Terminal (Normaliy OPEN)
61 NC Non Connection
gizi 8% Common Output Terminal.
64 COM, (In the Version D, COMs is no active (Vss))

New Japan Radio Co. L.



' NJUG64a3s Series

I FUNCTIONAL DESCRIPTION

(1) Operation of each block

(1-1) Oscillation Circuit
Oscilflation 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 sesment output
timing signals.

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

(1-4) Segment Driver
Qutput the seement driving signal for LCD.
ON and OFF signal output according to the latched data.
(1-5) Shift-Register '
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. ¥hen the key imput, 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 Imput 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 imput latch to the MPU by serial format
through the DI/DO port.
(2 Mode of each terminal and Initialization

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

R/W [NH DI/DO
LCD Display Contro! Mode (Imput) |LCD Display Data Irput Mode (lnput)
H "H" - Display ON - "H” - ON
"L" - Display Enforced OFF "L" - OFF
Key Scan is stopped
Key Scan Mode (Output) | Key Irput Signal Output Mode (Output)
L When key imput, Interrut signal After key interruwpt signal output, key
Output input data output from this terminal
LCD enforced off is not effective synchronized by the clock signal.

(2-2) Initialization
The NJUG435 series doesn’t have a initialization function for the display data.
Therefore, the data in the Shift Register and Latch connected to the segment driver is
unfixed when the power turns on. _ -
To avoid the no meaning display, the R/W = "H” and INH = "L” status should be kept during
the display data transmission from the controlier to the NJUG435.

New Japan Radio Co. L.
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NJUGA3S Series

(3 Display Data Correspond to Segment Terminals
(3-1) Version D (1/2 Duty) -

Data Segment COM, COM

D1 SEG; - O

D2 SEG- O

D3 SEGs O

D4 SEG4 O

D37 SEG3+ O

D38 SEGas O

D39 SEG3s O

D40 SEG40 O

D41 SEG, O
D42 SEG. O
D43 SEGs O
D44 SEG4 O
D77 SEGs» O
D78 SEG3s O
D79 SEGss O
D80 . SEG4o O

+ Data Input / Qutput Timing
A ¥
Key Scan Mode Display data input mode "Key Scan Hode
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NJUGSA43S Series

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

Data Segment COM, COM- COMs
D1 SEG, O
D2 SEG. O
D3 SEG3 O
D4 SEG.4 O
D37 SEGs+7 O
D38 SEG3s O
D39 SEGss O
D40 SEG4o O
D41 SEG: O
D42 SEG, O
D43 SEGs O

- D44 SEG4 O
D77 SEGs7 @)
D78 SEGss O
079 SEGss O
D80 SEG4o O
081 SEG, O
D82 SEG- O
D83 SEGs O
D84 SEG4 O
D117 SEGs» O
D118 SEGss O
D119 -~ SEGss O
D120 SEG4o O

+ Data [nput / Output-Timins

l W
R/W .

Key Scan Mode Key Scan Mode

< _JUuuuyuut e Ty
\C 1
|
|
|
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NJUGA3S Series

(4) Key Input Data Output Format

(4-1) Data Format

NSB LSB
[#2 a1 [a0|B4a|B3|B2]B1[BO|
\. A\ J

Counter Key Scan Data
Data by K+ 1o Ko

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

Termiral ! Key Scan Signal i Counter Data
2 A A0

0§ 1] 00 o

51 | [ 2] 0 0

s2 [ 3] 0 1 0

$3 1 [ 4] L0 1T

s4 [ 5] 10 0
s 6 1 o 1

256
K_ oscC
1536

fOSC

New Japan Radio Co.Ltd.



: NJU6435‘Seri'es

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

K4
N JUB435 X3
K2
® ~ &N M w N O ~ |l
w (2] w 2] w 172 B3 b
H L / { "H" level
SW@
bl
i
bl o
Ll
Bl b, a
L) g
> & i g %——e:———-
> —o——o—

Connect the Diode between SO~55 and Key Matrix

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

Key Data by SW®

[+ [oJo o fo o [t ]o]

Scan output A _?  1 - A2 A1 A0 B4 B3 B2 Bl BO

50

St 1 .~ Key Data by SH®

52 M1 0 |1 ]ofofofo]1]o
s3 | A2 Al A0 B4 B3 B2 Bl BO
S4

S8 SH® input detection
Soan fnput K1 f‘r"'/ f l-a———SF® input detection
Internal latch signal ” ” ” || ” ||
Key interrupt signal by SF®@ input
Key interrupt signal U1 _«—————Key interrupt signal by SFD input

Shite atn X XXX
\ \I(ey input data for SV

Key input data for SF@

New Japan Radio Co., LI,



NJUGSA435 Series

* Key Scan Timing Chart

] | [ B

Key input
[ 1 No key input

Internal key scan latch signal

INH Input fl

' Output J Key interrupt signal
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|
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| ' i
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: i
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' | ! 1 | t
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.
' ! t ! : | :
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|
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NJUG6435 Series

B ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL CONDITIONS RATINGS UNIT
Operating Voltage (1) VDDmax | Vpp Terminal, Ta=25°C -0.3~+7.0 \%
Input Voltage (1) VI R/W, SCL, INHb, Ta=25°C -0.3~Vpp+0.3 \%
QOutput Current (1) 10(1) SEG1~SEG50 Terminals 100 uA
Output Current (2) 10(2) COM1~COM3 Terminals 1.0 mA
Power Dissipation Pdmax | Ta=85°C 300 mwW
Operating Temperature Topr - -35~+85 °C
Storage Temperature Tstg - -55~+150 °C

Note 1) All voltage values are specified as VSS = 0V.

Note 2) If the LSl is used on condition above the absolute maximum ratings, the LSI may be destroyed. Using
the LSI within electrical characteristics is strongly recommended for normal operation. Use beyond the
electric characteristics conditions will cause malfunction and poor reliability.

Note 3) Decoupling capacitor should be connected between VDD and VSS due to the stabilized operation for
the LSI.

New Japan Radio Co.Lid,
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NJUG6435 Series

B ELECTRICAL CHARACTERISTICS

DC Characteristics

(Ta=-20~+75°C, VDD=5V+10%, VSS=0V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT :‘_(E)
Operating Voltage VDD VDD Terminal 4.5 5.0 5.5 V
Operating Current IDD VDD Terminal 15 2.0 mA
"H" Input Voltage (1) VIH(1) | INHb, KO~K4 Terminals 0.7vDD V
"H" Input Voltage (2) VIH(2) | R/W, SCL, DI/DO Terminals 0.8vDD V
"L” Input Voltage (1) VIL(1) | INHb, KO~K4 Terminals 0.3vDD V
"L” Input Voltage (2) VIL(2) | R/W, SCL, DI/DO Terminals 0.2vDD V
"H" Input Current iH | RO SCL.  DUDO. - INHD, 5 UA
"L" Input Current i | R Sek, DUDO,INHD, 5 UA
"H" Output Voltage (1) VOH(1) :ON:Z&)EXDO' S0~S5Terminals | 4 5 Y,

"H" Output Voltage (2) VOH(2) | PESH SF*0 Terminals 4.0 Y,
"H" Output Voltage (3) VOH(3) ES_“{%;&OM:* Terminals 4.4 v
" INHb, DI/DO, S0~S5 Terminals
L” Output Voltage (1) VOL(1) lo=400UA 0.4 V
"L” Output Voltage (2) VOL(2) EE%JEEG“O Terminals 1.0 v
- COM1~COM3 Terminals
L” Output Voltage (3) VOL(3) lo=100UA 0.6 \%
1 COM1~COM2 Terminals
COM 1/2 Level Voltage VMC-/, lo=+100UA 1.9 2.5 3.1 \Y 1
1 COM1~COM3 Terminals
COM 1/3 Level Voltage VMC-/4 lo=+100UA 1.06 1.66 2.26 \Y 2
2 COM1~COM3 Terminals
COM 2/3 Level Voltage VMC?/4 lo=+100UA 2.33 3.33 4.33 \Y 2
SEG 1/3 Level Voltage VMSY, iif’llg USAEG‘“’ Terminals 0.66 1.66 2.66 v | 2
SEG 2/3 Level Voltage VMSZ, iif’llg USAEG‘“’ Terminals 2.33 3.33 4.33 v | 2
External Resistance R OSC Terminal 51.0 kQ
External Capacitance C OSC Terminal 680.0 pF
Oscillating Frequency fosc R=51kQ, C=680pF 40 50 145 kHz
Hysteresis Voltage VH R/W, SCL, DI/DO Terminals 0.3 \%
R/W, KO~K4 Terminals,
Pull-down Current Ip VIN=5V 5.0 10 20 uA
Note 1) Version D and E
Note 2) Version F
New Japan Radio Co.Lid,
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| NJUGS A5 Series

AC Characteristics (Ta=-20~+85°C,Voo=5.0V10%, Vs s=0V)
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX UNIT
"L” Clock Pulse Width twewt SCL Terminal 0.50 us
"H” Clock Pulse Width tWeLn 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/DO Terminals 1.0 us
CE Hold Time (1) thoce R/W,D!/DO Terminals 1.0 ' : us
CE Hold Time (2 theve A/W,SCL Terminals 1.50 ' us
Data Latch Delay Time tdowre 1.0 us
‘L Clock Egﬂtl’l: Width tWer R/W Terminal 4.0 ‘ us
Request Pulse Width twreq NH Terminal 1/fosc : us
Data Shift Set-up Time tssf TNH,SCL Terminals 0.5 : us
Data Output Delay Time tdkd SCL,DI/DO Terminals 0.1 us

» Input Timing Characteristics

there

e
| i
SCL ‘ l . ; I 4 I l I
'
P | !
DI/DO DI | D2 X DIL9 | D120
Lacrk tos ton tos ¢ ton .
b o ! tanck | tamp
— -— i .

Internal Latch . § i 4(

* Qutput Timing Characteristics

R/W l 22
| T )1
I ¢ |
1
et = '
188 .
' otone . :
(3] 2
/0o 0 E D @ D (/D 0 I (e XA e XB)(E)
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o NJUGA3S Series

(5 LCD Driving Waveform

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

I

’ -d-=-1/2Vio
oMy <[
. _"J._.' L}l 4+— - v

ol i e A Sl il B b e el il ulad il - =1-"" Voo
CdM2 %- TL——. TL Jg SN RS S -..—J'.__‘L-.. _.l- -=1/2Vge

L - . . Voo

SEG 1 ~SEGAO ’,DN"
correspond to COM,

-r- -1- -F- ~-t- —-“----Vss
-~ . -1- . ) S S
SEGy~SEG4o "ON”
correspond to COM2
.—__'"‘ il === -=1" -1 "_VSS
. o . b N G S B SO Y «
SEGx"’SEGw "UN" . ” E
correspond to 3
both of COM; and COM:
= -r- “-t- “T-T bl ~f-=-Vss
- -} -1- -t1- - ~t==-Vio
SEG1~SEGsc "OFF"
correspond to
both of COM, and COM. L__

-~ Vss
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NJUBS 435 Series

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

fosc/768 Hz

COMy —

- -1- -1- - 1/2Veo

b= = 4 = -] B T o O s e Bl an SR 7S

COM., 1- 1- 1- =< 1/2Vew

COMs - -1 12V

S i i B (e e SR

D A Y

"OFF" segment output TTT1T1 - SR L L N WU
correspond to ----]j j_______ SN U A I I v
COM,, COMz and COMa RN I O ety

(Same output at INH=L) |- L I O I T P

"ON” segment output A O O DOy 1/2Voo
correspond to COM,

I T -}- 4l L v
-4- -1—-1- o -~ Vo
"ON” segment output SO0 S U NG O (S O O N U SO SO ) SO N U ) B SR YA

correspond to COMz

=Tt VSS

"ON” segment output T 11771 77" Voo

correspond to T T T T Veve
COM: and COM- . - A v,

+—i-1- -—=1- T—t-1-1T—t-- Voo
"ON” segment output S O O O O O T O O O A
correspond to COMa W L/ZV""
o = “1=T1TT" 1T T 1 == s
"ON” segment output - TT1 17 i

correspond to i e et e ok S IR B EE ol SF BoE R el S B SF SRS VA
COM, and COMs

= —t-1- -—-t- -4=- Vs

"ON” segment output TTT 1T 7 T17 Ve
correspond to COMz “1-1-rF 11t 1 FF1 111" 71" V2Ve
COMz and COMs L - R Ay I ee v

b et = d— - o v — e d— > fo— -] . D e V
"ON” segment output NN | ”

correspond to 1T 1" 1-1"1 1" ViVe
CUM:. CUMz and COMa -t -.L__._L

Fet—t =111 "I~ Vss
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- NJUG 435 Series

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

fosc/768 Hz

U 0 0 i

SR TR RN SN H -4 —d—t- 2/3Voo

COM: ke ol '—-}-- 1- 1/3Vo

SR SN A U W bl -4 ves

e o B e i s R B0 S o o B B S
S R B - 2/3Von

L - J R <k~ 1/3Veo
R s e e SR S S S PR

L - S N L -4 -4 - 2/3V,
__J- S ——--]——- 1/3V:
- Vss

COM2

COMs ||

SR (VR R R R T N

"OFF” segment output F-F-F-~-t-t-I4-1-r-F1-1-1"1-1"1°1"1

" correspond to bt R SN s R U [ SN A L A ) S SO gy L
GO, COM and COMs ] IO T Yave

(Same output at INH=L) | -{_ dodo A v

I A A

__.:J_—r-- -~ 2/3Vpo

o 1/3 Vo

inii Antied By R il VS$

L -l Voo
IO 1y I 6 I By
- - 1/3Vm

-1 Ve

"ON” segment output L b -t - -
correspond to COM, IO

NS PRGN N SO POl SHEE NI S FN HOH o E

1

!
L
]
L

V L ]
"ON” segment output R e i kTt
correspond to COMz~ |- --.L L1

"ON" segment output  L-b-4-J- 11 1 1L
correspond to
MI and CUMa :

-l d- -4 “T= 2/3Vw
I-_L--- - -} - F - 1/3Vmo
P N -t - - - Vss
[ bbb dl
1. __L g . ;;Vm

e e e AR

"ON” seement output —t -1t~ 1
correspond to COMs E

=Tt~ Vs

R PV o SR Sy P U A S AN

"ON” segment output REEE
correspond to _—\

-t-tet—t-d4-f-4-4-4+—-+-F |- 2/3Va
L] - JO0S () N O SN N U OO N ) A IR £
COM, and COMa A ) B
Lo e - - -t e
"ON” segnegttoutput : ._.-__._:]_- R L R D N U NN S N (Y OO O SO SV
correspond to N T O O O O I I ) B
COMz and COMs N I N U O O I vl e
L N R U A S s SR S S QO S L Ve
"N segment output L - -k 4 E 4 4 - F T d S E o 1o v
correspond to __Mt____ N 0 T N OO OO IO O ) S ytva
COMy, OOz and COMs [ L LT T T I LT Y

- Vss
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NJUG6 435 Series

M APPLICATION CIRCUIT
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NJUG6435 Series

MEMO

New Japan Radio Co.Ltd.

[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.
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