
3 R C I N I U l_J 3 4 2 2 

P R E L I M I N A R Y 

V F D C O N T R O L L E R D R I V E R 

GENERAL DESCRIPT ION 
The N J U 3 4 2 2 is a VFD (Vacuum Fluorescent Display) 

Control I er Dr i ver. 
I t contains display data RAM, address counter,command 

reg is ter , high voltage dr ivers , and se r i a l inter face 
c i r cu i t . 

The d isplay data and the command data can be trans-
mitted with the se r i a l in ter face c i r c u i t and VFD 
dr i v ing voltage can operate up to 45V. 

The NJU3422 is useful for car audio, VCR and other 
VFD app l i ca t ion items. 

PACKAGE OUTLINE 

N J U 3 4 2 2 L 

• FEATURES 
9 VFD Dr iv ing Voltage 
9 Display Mode 
9 S e r i a l Interface 
9 Display ON/OFF Function 
9 Display Data RAM 
9 Os c i l l a t i on C i r cu i t on-chip 
9 Power On I n i t i a l i z a t i o n 
9 Operating Voltage 
9 Package Out I i ne 
9 C-MOS Technology 

| V D D - V F D P | ^ 4 5 V 

8 Segments Display X 8 D ig i t s 

8 x 8 B i t s 
Ceramic Resonator or External R 

5V± 10% 
SDIP 24 

BLOCK DIAGRAM 

XT XT 

TO—TT 
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• P I N CONFIGURATION 

Vss C 1 o 24 DCS 
XT C 2 23 3CLK 
XT C 3 22 3 S I 

Vod C 4 21 3 VFDP 
SoC 5 20 1 To 
S iC 6 19 3 Ti 
S J C 7 18 3T* 
SzC 3 17 n * 
S«c 9 16 HT4 
SsC 10 15 3 Ts 
s«n 11 14 DTs 
SrC 12 13 • T7 

• TERMINAL DESCRIPTION 

NO. SYMBOL F U N C T I O N 
4 
1 

21 

VDD POWER SOURCE 
NUN 

4 
1 

21 
vss 
VFDP 

UNU 
VFD Dr iv ing Voltage 

2,3 XT,XT O s c i l l a t i o n Terminals. For external clock operat ion, 
The c lock should be input on XT terminal . 

5 — 1 2 
1 3 — 2 0 

S o ~ S 7 
T7~To 

Segment Output Terminals(Pull-Down Resistance) 
Timing Output Terminals(Pull-Down Resistance) 

22 S I 
Se r i a l Data ( Address, d i sp lay , Command ) input 
Terminal. 

23 CLK S h i f t Clock Input Terminal. 
24 CS Chip Se l e c t Input Terminal. " L " :A c t i v a t ed 
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I FUNCTION DESCRIPTION 

(1) Address Counter 

The address counter addresses the display data RAH which data are sent by the se r i a l data 
transmission.When the f i r s t word of the se r i a l data i s recognized as the address of the d isp lay 
data RAM ( The upper two b i t s of a byte must be "00" . ) , the lower 3b i t s are set UP into the 
address counter as the address of the display data RAM. The data of the display data RAM which 
are input sequent ia l l y are set into the spec i f i ed address and the address counter increments. 

Though the address counter cons is ts of the 3-bi t counter,the e f f e c t i v e range is from "00H" to 
"07H" . The address of "07H" i s incremented to "00H " . 

B7 B6 

The Address Data 

B5 B4 B3 B2 B1 BO 
AD2 AD1 ADO * : Don't care 

Recognization b i t s 
X 

The address of the desplay data 

00H 
01H 
02H 
03h 
04H 
05H 
06H 
07H 

The mapping of the display data RAN 

R7 Bfi RB B4 B3 B? B1 BO 

" S 7 

To 
T i 
T 2 
T 3 

T 4 
T 5 

T E h 

(2) COMMAND REGISTER 

The Command Register is the reg is ter for se t t i ng the s tatus of Display Duty, and Display 
ON/OFF. 

When the f i r s t word of s e r i a l transmmitted data is recognized as the command data (The upper 
one b i t of a byte must be "1 " . ) , the lower 7 b i t s are set into the command reg i s te r . 

The internal c i r c u i t has been i n i t i a l i z e d unt i l the CS signal is set to "H level when 
"101" is wr i t ten into the lower 3 b i t s of the command reg is ter ( When the NJU3422 is powered 
on, the s ta tus of the display i s Display OFF by the power-on i n i t i a l i z a t i o n . ) 

The command data 

B5 B4 B3 B2 B7 B6 B5 B4 B3 B2 B1 BO 
1 I DT2 I DT1 [ DTO I DSP 1 1 I 0 I T 

Recognization 
b i t 

Duty 
data 

(2-1) Duty set 

DT2 DT1 DTO 
Timing signal 
Duty 

0 0 0 2/16 
0 0 1 4/16 
0 1 0 6/16 
0 1 1 8/16 
1 0 0 10/16 
1 0 1 12/16 
1 1 0 14/16 
1 1 1 15/16 

Disp ay 
control 
data 

I n i t i a l i z a t i o n 
of the internal 
c i r c u i t . 

(2-2) Display contorol set 

DSP Display 
0 OFF 
1 ON 
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(5) SERIAL DATA TRANSMISSION 

The data transmission with the external can be executed by the ser ia l interface c i r c u i t only. 
This interface c i r c u i t requires the external s h i f t clock input and can execute the input action 
synchronously as shown below. 

The ser ia l data are grouped at a word which equalles to a byte (8 b i ts ) for t h i s device. The. 
ser ia l interface c i r c u i t is ac t i va ted when the CS terminal is set to " L " level. While the CS is 
"L" , the words of the ser ia l data can be transmitted using the s h i f t clock ( the CLK 
terminal) and the ser ia l data input (the SI terminal) synchronously. 

The f i r s t transmitted word must be the address or the command data. When the f i r s t word is 
the address data, the fol lowing words should be the display data. When the f i r s t word is the 
command data, the fol lowing words, i f transmitted, are inef fect ive . 

• CLK and SI TIMING CHART 

SI X~"D1° X D " ~ ) ( 012 X 013 D '5 X D16 X D '7 

Ser i a l baffer sh i f t timing 

• SERIAL TRANSMISSION FORMAT 

C S 

CLK 

WORD 0 
r 

SERIAL INPUT DATA 

WORD 0 

WORD 1~n 

B7 B6 
The 
B5 

address 
B4 

data 
B3 B2 B1 BO 

1 0 * I * I * I AD2 | AD1 | ADO | 

B7 B6 
The 
B5 

command 
B4 

data 
B3 B2 B1 BO 

| 1 I DT2 I DT1 I D T 0 DSP * I * I * I 

* : Don't care 

* : When (B2, B1, BO) = (1,0, 1), 
the internal c i r c u i t is 
i n i t i a l i zed. 

Display data are required when WORD 0 = address data 
Any data are become ine f fec t i ve when WORD 0 = not address data 

8-16- Neutfapcui Radio Co., ltd: 



IN I J L J 3 4 2 2 

ABSOLUTE MAXIMUM RATINGS , W „ W , 
( Ta=25 C, Vss=OV ) 

P A R A M E T E R SYMBOL R A T I N G S C O N D I T I O N S UNIT 
Operati ng Voltage V D D -0. 3 ~ +7. 0 V 
Input Voltage V 1 N -0. 3 ~ VDD+O. 3 V 
Output Voltage V o u T -0. 3 ~ VDD+O. 3 V 

VFD Dr i v ing Voltage V F D P VDD-45~VDD+0. 3 V 

-15 For a terminal , 

H level Output Current 
I O D H 1 -15 

S o ~ S 7 Terminals only 
M A H level Output Current 

I O D H 2 -35 
For a terminal , 

T O ~ T 7 Terminals only 

M A 

"H" level Total Output Current Z I O D H -100 
Sum of the Di spI ay 

Terminals 
MA 

" L " level Total Output Current I l o L 100 Sum of the Output 
Termi na Is 

M A 

Power D iss ipa t ion P D SDIP:700 mW 
Operating Temperature Range Topr -30 ~ + 80 °C 
Storage Temperature Range Tstg -55 ~ +125 

• E L E C T R I C A L C H A R A C T E R I S T I C S 
( Ta=25°C, Vss=OV ) 

P A R A M E T E R SYMBOL C O N D I T I O N S Ml N TYP MAX UNIT 

Operati ng Voltage V D D VDD Terminal 4. 5 5 . 5 V 

"H" Level Input Vol tage V, H XT, CS, S I , CLK Terminals 0. 8VDD V 

" L " Level Input Vol tage V , L XT, CS, S I , CLK Terminals 0. 2 V D D V 

Input Off Leak Current I , 2 

CS, CLK, S I Terminals 

V DD = 5 . 5 V , V 1 n = 0 or 5 . 5 V 
± 1 uA 

Display Output Current I O H 

S 0 ~ S 7 Terminals 

VDD=4. 5 V , V O H = V D D - 2 . 5 V 
-7 

mA Display Output Current I O H 

T 0 ~ T 7 Terminals 

VDD=4. 5 V , VOH= VDD-2: 5 V 
-15 

mA 

PuIl-Down res i s tance RD S T 

S „ ~ S 7 , T o ~ T , Term. V D D = 5 . 0V 

V O J T = V D D , V F D P = V D D - 4 0 V 
70 200 

Logic Operating Current 

I D D 1 A 

VSS Te rm ina l , V D D = 5 . 0 V , 4MHZ 
Ceramic resonator, C1=C2=27pF 
Output Open, AI I Segment 
or Timing Output is OFF 

1 2 mA 

Logic Operating Current 

I D D 1 B 

Vss Terminal, VDD=5. 0V, 
CR Osci I I a t i on (R=5, 1kQ) 
Output Open, AI I Segment 
or Timing Output is OFF 

2 4 mA 

Display Operating 
Current I D D 2 

V F D P Terminal 
VDD=5. 0V 
VFDP=VDD-40V 
Al I Segment or 

Timing Output is ON 

3 6 mA 
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AC Characteristics ( T A = 2 5 < C I V D D = 5 V ± 1 0 % , V S S=OV ) 

P A R A M E T E R SYMBOL C O N D I T I O N S MIN TYP MAX UNIT 
Osci N a t i o n Frequency 
External Clock Input 

f XT 
f CL F ig .1 1 4 5 MHz 

CR O s c i l l a t i o n Frequency f CR F i g. 1 3 5.5 8 MHz 
External Clock 
S h i f t Clock Pulse Width PWH/PWL F ig .1 , F i g .2 90 ns 

External Clock 
R i se/Fa l l Time t C L h/t C L L F ig .1 , F i g .2 20 ns 

S e r i a l Input Setup Time ts I S F i g . 2 
60 ns 

S e r i a l Input Hold Time tsIH 
F i g . 2 10 ns 

S h i f t Clock Frequency f CLK 
F ig .3 

f XT/3, 
fCL/3, 
fo»/3 

MHz 

S h i f t Clock In terva l Time tcLKl 
F ig .3 

10 us 

Minimum Blanking Time 
tBKA F ig .4 , fxT=4MHz 20 30 

US Minimum Blanking Time 
tBKB F ig .4 , CR O s i I l a t i o n 10 40 

US 

Power Rise Time tR F ig .5 0.05 50 ms 

XT/XT 

F ig .2 

F ig .3 
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TN 

TN + 1 

tB K A / t B KB 

F IG . 4 

F I G . 5 

N v J L J 3 4 1 2 . 

T IM ING S IGNAL / DUTY CHANGE WAVEFORM 
Display tialng 

Duty oount 
DDD u IS 0 l 2 3 t 5 6 7 8 9 10 11 12 13 14 IS 0 1 2 3 
TTT 
210 

0 0 0 

001 

010 

Oil 

100 

110 

111 

1 1 i i 1 1 i 1 1 M i i i i i i 

r ~ i 

i i i i 

i i 
i i 

i i r 

i i r ~ 

n _ j i I 

J L_ J 

Tinlni signal 
<T.-TJ> 

D C > c 

/ 
Sepnont signal 

DISPLAY T IM ING CHART 

•XT 

T j U i w i r i r m n m n n i m n r u m j i n ^ 

i F 

j 1 

Oscillation frequency 
Hinimun blanking time (Duty 15/16) 
1character display time 
(cycle display tine 

FXT 
tux = (1/fxr) X 96 
tDd = tan X 16 
tap = tea X 8character 
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APPLICATION CIRCUIT 

(1 ) Ceramic Resonator Osc i l l a t i on 

H O h 

Ci 

H l ' h 

r - c 

VFDP 

Vss CS 
XT CLK 
XT SI 
VDD VFDP 

So To 
Si UB422 Ti 
Si T: 
Si T I 

S« T. 
Ss Ti 
S« To 
Sr T7 

V F D 

C P U 

NOTE ) The capacitance of C1 and C2 are determinded by the experiment. 

(2) CR Osc i l I at ion 

VFDP 

[~VAr 
' I 'h VDD 

Vss 
XT 
XT 
VDD 

50 
S> 

SJ 

S3 
s, 
51 
s. 
ST 

IJUM22 

C S 

C L K 

SI 
VFDP 

To 
Ti 
Tj 
Ti 
T* 
Tj 
T« 
T: 

C P U 

V F D 
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NJU3422 

MEMO 

[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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