| NJU3401

Preliminary

4-BIT SINGLE CHIP MICRO CONTROLLER
WITH FL DRIVER

B GENERAL DESCRIPTION ® PACKAGE OUTLINE
The NJU3401 is a 4-bit Single Chip Micro controller
consisted of 4-bit CPU Core, ROM, RAM, /O PORT, A/D
CONVERTER, OSCILLATOR , FL DRIVER, and SERIAL
OUTPUT.

It realizes Software Controlled Key Scanning operation
with the FL common signal output terminals(8 terminals).
The contained A/D converter can operate as 4-bit
resolution(14 steps) and Its minimum conversion time is 1

us.
Therefore the NJU3401 is suitable for the operation
panel with FL display of Car Audio , Home Audio , and NJU3401F
the other home appliances.
®m FEATURES
® FL Driver On-chip 26-segment X 13-common
® 4-bit A/D converter 14-step, 12-channel input
® |Internal Program ROM 6,144 X 8 bits
® |nternal Data RAM 576 X 4 bits
® |nput/Output Port 2 lines
® |Input Port 8 lines
® Output Port 8 lines
® Hardware STACK 8 registers
® Instruction executing time 6/fosc
® Oscillator circuit On-chip
(X'tal or Ceramic oscillation, or External Clock)
® STANDBY function
® [nterrupt factor 4
® C-MOS technology
® Package outline QFP 80

®  PIN CONFIGURATION
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NJU3401

®  BLOCK DIAGRAM
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NJU3401

B TERMINAL DESCRIPTION

No. | SYMBOL |INPUT/OUTPUT FUNCTION

49 Voo — Power source. ( + 5V )

80 Vss - Power source. { 0V)

1 Vee - FL Driver Power source.

50 Vger — A/D converter Reference Voltage Input Terminal.
2~14 | S0~S12 OUTPUT FL Segment Driving Signal Output Terminals.
23~35|813~525 OUTPUT ( 26segments )
36~48 | C12~CO OUTPUT FL Common Driving Signal Output Terminals.

( 13commons )
51~62 | AO~A11 INPUT Analog Signal Input Terminals to A/D converter .
63~69 | O0~06 QUTPUT 7-bit Output PORT-O .

70 o7 OUTPUT Buzzer Driver Terminal.
19~22 | 10~I13 INPUT 4-bit input PORT-| with pull-down resistance .
71,72 | DO, D1 |INPUT/OUTPUT| 2-bit Programmable input / output PORT-D.
15~18 | KO~K3 INPUT 4-bit input PORT-K with pull-down resistance .

73 INT INPUT External interrupt input Terminal.

74 SC OUTPUT Serial clock output Terminal.

75 S0 OUTPUT Serial data output Terminal.

77 XT (OUTPUT) | Internal Oscillator Terminals .

78 XT INPUT Connect Crystal or Ceramic resonator to these
terminals . In case of the external clock operation,?&
is clock input terminal and XT is normally open.

79 RST INPUT Reset Terminal. The low level input-signal initializes
the system

76 TEST INPUT Test Terminal ( Connect to Vss Terminal )
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NJU3401

m  ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER SYMBOL RATING UNIT

Voo -0.3~+7.0

Supply Voltage Voe Voo-40~Vpp+0.3 \

Input Voltage Vin -0.3~V;p+0.3 \"
Vour -0.3~V+0.3

Output Voltage Voo Vpo-40~Vpp+0.3 v

Power Dissipation Po 500 mw

Operating T -20~+75 c

Temperature]  °°"
Storage Temperature Tete -55~+125 °C

m  ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS (Voo=+5V£10%,Vs s=0V,Ve e =V p-40~V 5, Ta=-20~75%C)
PARAMETER |[SYMBOL RATING MIN TYP MAX |UNIT
Voo=5V,fosc=3.58MHz,
Operating loo  |\NRESET Voo - 5 10 | mA
Current lobs Voo=5V, STANDBY Mode V;p — — 10 uA
STANDBY Mode
Keeping Voltage Vere  [Voo 2.0 B B v
High-Level Input KO~K3, 10~I3, D0, D1, RST, INT [0.7Vop | — —
Voltage| Vi XT ) Vp5-0.5 - - \
Low-Level Input KO~K3, 10~13, DO,D1, RST, INT — —  [0.2vos
Voltage| V.. [XT - — 05 |V
Voo=V,n=5.5V DO, D1, RST, INT| — — 10
V o o =55VV , » =0V, - = 10
Input Current he D0,D1,RST,INT uA
Voo=V,n=5.5V KO0~KS3, [0~I3 — - 60
Voo=5.5V,V,n=0V KO~K3I0~| — - -60
13
High-Level low=-1.0mA
gOutput Voltage Vo 00~07, DO, D1, SC, SO Voo-1.01 - — - v
Low-Level loc=1.0mA
Output Voltage Vo 00~07, DO, D1, SC, SO - - 0.4 v
fosc=1MHz,
Input . c Except Voo, Vss, Vee, 00~07 - 10 20 F
Capacitance N Pl Voo, Vss, Vee, | ' B P
S0~825,C0~C12 terminals =0V

New Japan Radio Co. L1



| NJU3401

m  ELECTRICAL CHARACTERISTICS

AC CHARACTERISTICS (Vpo=+5VE10%,Vs =0V, Ve e=Vp-40~Vpp, Ta=-20~75C)

PARAMETER | SYMBOL RATING MIN TYP MAX JUNIT
Clock Frequency fosc - 3.58 50 |MHz
Instruction C)';'(i:::e 1. 1.2 1.68 _ us
Serial ?:‘:2;?}2:,% J| o fee - lfoscit8] — | Hz
Senalpcull(;(;kWidth v T e} T 8
Serial Daés:3t e tos _ 8fosc _ s
Serial D:;?d Time ton - 8ffosc - S
outeut Erl:azqzuency foz - " S/<1:536 - Hz

W AC CHARACTERISTICS SERIAL INTERFACE TIMING CHART

_’tDH M

SO X

tos

SC

—» tsp le—
e —

m  FL DRIVER CHARACTERISTICS
(Vpo=+5V£10%,Vs s=0V, Ve e=Vp 0-40~Vpp, Ta=-20~75°C)

PARAMETER |SYMBOL RATING MIN [ TYP | mMAX JUNIT
FL Output Voo=4.5V, Vou=2.5V CO~C12 -18 — - mA
current] loo  [Vpo=4.5V, Vo,=2.5V S0~S25 12 - — mA
] Voo=5.5V,
olf):ankg lrZugzurrent loc VoL =Vpp-40V (Pch Tr off) - - -20 uA
9 C0~C12,50~S25
FL Output Vo 5=5.0V, Vee=Vpo-40V
oo=2.UV, VEe=Vpo- _ .

Puli-down Reo CO~C12, S0~S25 100 kQ

Resistance
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NJU3401
m  A/D CONVERTER CHARACTERISTICS
(Voo=+5VE10% Ve s=0V,Ve e=Vp p-40~Vp 5, Ta=-20~75°C)
PARAMETER | SYMBOL RATING gﬁput MIN | TYP | MAX | uNiT
Code
Analog Input AV  |AO~A11 terminals - |v ~|v v
Voltage N S8 pe
Input Sensitivity Vi Voo=5V 0000 — — — | a8
(dB) V=0V 0001 -1 0 1
Vrege=5V 0010 1 2 3
fosc=3.58MHz 0011 3 4 5
0dB=267mV 0100 5 6 7
AO0~A11 terminals 0101 7 8 9
0110 9 | 10 | 11
0111 1 | 12 | 13
1000 13 | 14 | 15
1001 15 | 16 | 17
1010 17 | 18 | 19
1011 19 20 21
1100 21 22 23
1101 23 | 24 | 25
Input Sensitivity Vi Vpp=5V 0000 - 0 - \Y%
(Voltage) Vss=0V 0001 0.24 | 0.27 { 0.30
Vaer=5V 0010 0.30 | 0.34 | 0.38
fosc=3.58MHz 0011 0.38 | 0.42 | 0.47
AO0~A11 terminals 0100 0.47 | 0.53 ] 0.60
0101 060 ] 067 | 0.75
0110 | 0.75 | 0.84 | 0.95
0111 0.95]| 1.06 | 1.19
1000 | 1.19 | 1.34 | 1.50
1001 150 168 | 1.89
1010 | 1.89 | 2.12 | 2.38
1011 | 2.38 | 2.67 | 3.00
1100 3.00 ] 3.36 | 3.77
1101 3.77 1 4.23 | 475

NOTE) A/D output Code is the read data from A/D data register in the application program.
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NJU3401

[ FL DRIVER APPLICATION CIRCUIT ]
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