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DUPLEX LCD D R I V E R 

GENERAL DESCRIPTION 
The NJU6432B is a duplex LCD dr ive r to d r i ve segment 

type LCD panel. 
2-comnon and 53-segment d r i ve rs can d r i ve UP t o 104 

segments. 
The NJU6432B is useful f o r the D ig i t a l Tuning System 

or others segment type d isp lay d r i v e r . 

PACKAGE OUTLINE 

• FEATURES 
• 53 Segment Dr ivers 
• Duty Ratio 1/2 ; 104-Segment Dr ive NJU6432BF 
• Ser ia l Data Transmission ( S h i f t Clock 2MHz max.) 
• Display Off Function (INH Terminal) 
• Operating Voltage — 6.5V Max. 
• Package Out l ine — QFP 64 
• C-MOS Technology 

• BLOCK DIAGRAM 

COM, COM, SEC, SEGsj 

CE SCL DN V,„, VS5 
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NJU6432B 

PIN CONFIGURATION 

SFT.„ 
SEC.,. 
SE<;,n 
SEfis, 
SK ( ; „ 
SEG,, 

osc 
Vpo 
IfJll 
V,cn 
V<s 
CE 

SCI. 
r)N 

COM; 
COM, 
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48 33 
49 32 

NJU6432BF 

64 17 
k 1 16 

SEG,, 
SEGj, 
SEG„ 
SEG :. 
SF.G,; 
SEG:« 
SEG?, 
SEC,,, 
NC 
SEGj* 
SF.G„ 
SEG„ 
SEf ;3n 
SEG„ 
SEG,. 
SEG,; 
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TERMINAL DESCRIPTION 

NO. SYMBOL F U N C T I O N 
1—23 

25~53 
SEGi ~ SEG23 
SEG24~ SEG43 

Segment Output Terminal 

54 SEG53 
Normal ly On Segment Output TerminaKWhen the "L" level input 
to the INH terminal , t h i s segment also turns o f f . ) 

55 OSC Osci Ha t i ng Terminal 
56,59 V D D , VSS Power Supply 

57 T N H 
Display-Off Control Terminal: When "L " level input to t h i s 
terminal , a l l of the display turns o f f including S E G 5 3 . 

58 V L C D Power Supply for LCD Dr iv ing 
60 CE Chip Enable Terminal 
61 SCL Ser ia l Data Transmission Clock Terminal 
62 DN Ser ia l Data Input Terminal 
63 
64 

C O M 2 

C O M I 
Common Output Terminal. 

24 NC Non Connection 
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• FUNCTIONAL DESCRIPTION 

(1) Operation of each block 
( 1 - 1 ) 0 s c i I l a t i o n C i r cu i t s 

Osc i l l a t i on by connecting external res is to r and capaci tor . 
This c i r c u i t s supply the basical clock signal to other c i r c u i t s l i ke as common dr iver 

and segment d r i ve r . 

(1 -2)Dr iv ing C i r cu i t s 
This c i r c u i t d iv ide the o s c i l l a t i n g frequency by 1/256 and 1/512, and generate the 

common and segment output t iming s igna ls . 

(1 -3)Sh i f t -Reg is ter 
During the CE signal is "H", the data input to t h i s s h i f t - r e g i s t e r by synchronizing 

the s h i f t c lock. 

(1-4)Latch and Segment Driver 
During the CE signal is "L " , the data in the s h i f t - r e g i s t e r t ransfer to the la tch 

and the segment d r i ver output the LCD d r i v i ng waveform according to the latched data. 

(2) Data Input Format (The Data Correspond to the Output) 
(2-1)Data Input Format 

Transmission Di rec t ion 

LSB 
D I DA D 3 D4 ) S 2 P 5 3 X X 0 ) 5 4 ) 5 5 

Ds3,Dio6 a r e d o n ' t c a r e 

(2-2)Input Data Correspond to Segment Status 

Data Dxxx Segment Status 
"H" ON 

OFF 

MSB 
JtOI )l02 ) 1 0 3 ) 10 4 3105 ) 10 6 X X 1 

(112 b i t ) 
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(2-3) Input Data Correspond to Segment Terminals 
Segment Data COMi COM2 

SEGt Oi O SEGt 
D2 O 

SEG2 
d3 O 

SEG2 
D4 O 

SEGs 
Ds O 

SEGs 
Oe O 

• 
l • 

SEG26 
D51 O 

SEG26 Ds 2 O 

SEG27 
D54 O 

SEG27 
Dss O 

* 1 

SEG49 
D98 O 

SEG49 
D 9 9 O 

SEGso DlOO O SEGso Di 01 O 

SEGsi D 1 0 2 O SEGsi 
Dl03 O 

SEG52 
.. . Dl04 O 

SEG52 Dl 05 O 

SEGs 3 ON O SEGs 3 
ON O 

• ABSOLUTE MAXIMUM RATINGS 

P A R A M E T E R SYMBOL R A T I N G S UNIT 
Operat ing Voltage VDD - 0.3 ~ + 7.0 V 
Operat ing Voltage V LCD - 0.3 ~ VDD+0.3 V 
Input Voltage (1) V . N - 0.3 ~ + 7.0 V 

Input Voltage (2) V . N - 0.3 ~ VDD+0.3 V 
Output Voltage (2) Vo - 0.3 ~ VDD+0.3 V 
Output Current (3) l o 100 YUA 

Output Current (4) lo 1.0 MA 

Power D iss ipa t i on PD 300 mW 
Operat ing Temperature Topr - 30 ~ + 85 T : 

Storage Temperature Tstg - 4 0 ~ + 125 •c 
* 1) CE, SCL, DN Terminals 
* 2) OSC Terminal dur ing OFF-output 
* 3 ) S E G I ~ S E G 5 3 Terminals 
* 4) COMi,COM2 Terminals 
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• ELECTRICAL CHARACTERISTICS 
DC C h a r a c t e r i s t i c s (Ta=-30~+85"C. V D D = 6 . 5 V , V S S = O V ) 

P A R A M E T E R SYMBOL C O N D I T I O N S MIN TYP MAX UNIT 
Supply Vol tage V D D V D D Terminal 2 .5 6 .5 V 
Supply Vol tage V LCD V L C D Terminal 2 .5 V D D V 
Operat ing Current 1 DD V D D Terminal 1 mA 
Operat ing Current 1 LCD V L C D Terminal 2 mA 
"H" Input Vol tage V I H INH Terminal 0.7VDD 6.5 V 
"L" Input Vol tage V L L INH Terminal 0 0.3VDD V 

"H" Input Vol tage V . H CE.SCL.DN Terminals 0.8VDD 6.5 V 

"L " Input Vol tage V L L CE.SCL.DN Terminals 0 0.2VDD V 

Osc i1 la to r Res is tor Ro a c OSC Terminal 51 k f i 
Osc i1 la to r Capaci tor Co a c OSC Terminal 680 PF 

O s c i l l a t o r Frequency f o a c OSC Terminal 25 50 100 kHz 

"H" Input Current 1 I H 
VIN=6.5V, CE, 
SCL.DN,INH Terminals 5 lik 

"L" Input Current 1 I L 
V,N=0V, CE, 
SCL.DN,INH Terminals 5 /xA 

"H" Output Vol tage VoH IO=-10/AA 
S E G I ~ S E G S 3 Terminals V L C D - 1 . 0 V 

"L" Output Vol tage V O L 
IO=10JUA 

S E G I ~ S E G 5 3 Terminals 1.0 V 

"H" Output Vol tage VoH 1 o=-100>uA 
C0Mi,C0M2 Terminals V L C D - 0 . 6 V 

"L " Output Vol tage V O L 
lo=100iUA 
COMI,COM2 Terminals 0 .6 V 

Middle Level Vol tage VMID 
IO=±100MA,VLCD=6.5V 2.65 3.25 3.85 

V Middle Level Vol tage VMID 
IO=±100WA,VLCD=3.0V 0 .9 1.5 2.1 

V 

Hysteres is Vol tage V H 
VDD=5V, 
CE.SCL.DN Terminals 0 .3 V 
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AC Charac te r i s t i cs ( T a = - 3 0 ~ + 8 5 I C , VDD=6.5V, V 3 S =0V) 

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

"L" Clock Pulse Width tWCLL SCL Terminal 0.25 US 

"H" Clock Pulse Width tffCLH SCL Terminal 0.25 US 

Data Set-up Time tDS SCL, DN Terminals 0.25 us 

Data Hold Time tDH SCL, DN Terminals 0.25 US 

CE Set-up Time tScE CE, DN Terminals 1 US 

CE Hold Time (1) tllDCE CE, DN Terminals 1 US 

CE Hold Time (2) the L E CE, SCL Terminals 1.25 US 

Data Latch Delay Time tdDLP 1 US 

"L " Clock Enable 
Pulse Width tWCEL CE Terminal 4 US 

Input Timing Charac te r i s t i cs 

CE 

ihcLE I lW|l> 

an. 1 

D„=L D, D„=L DI, 

DN 
IN tus tni 

DN 

ihtLE 

D«=H 
ihucE 

Internal Latch 
•̂ tdiii.i-

The data is latched at DR=H and f a l l i n g edge of the CE signal cond i t ion . 

Output Timing Charac te r i s t i cs 

COM, 

COM2 

SEGi—SEG5, "ON" 
at COMi ti l ing 

SEG,~SEG52 "ON" 
at COM2 ti l ing 

SEGi~SEG52 "ON" 
at both of COMi, 
COM2 ti l ing 

SEG,~SEG52 "OFF" 
at both of COMi, 
COM2 til ing 

fuse L 

V,.,. 
— 1/2 VU 
—ov 

- v u „ 
-1/2 Vuu 
-OV 

— Vitu 

OV 

V,.„ 

OV 

OV 

VUL. 

OV 
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DISPLAY EXAMPLE 
Example: 71 segments(HAX. 104 segments) 

In case of V l cd= Vd 

(Note) A f te r r i s i n g edge of VDD voltage, the d isplay data is not guaranteed and which b l ink ing is 
meaningless d isp lay . Therefore, keep INH terminal to Low Level by the display data t rans-
fer red is needed. 
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