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Monolithic Digital IC 

No.395F L B 1 4 0 5 , 1 4 1 5 

Level Meter 

Use 

+34B lOdB 
0 

. AC l e v e l meters such as vu meters . 
• DC l e v e l meters such as s i g n a l meters , / / 
„ Supply v o l t a g e ( b a t t e r y , e t c . ) d e t e c t i o n m e t e r s , / / 

Features / / 
(1) 2 types o f LB1405/1415 a v a i l a b l e depending jes^ c o i t ^ ^ H ^ i r 
(2) Bar-shaped d i s p l a y o f i n p u t l e v e l w i t h 5 {40s ( | | e r l ^ t , ) , f 
(3) B u i l t - i n LED d i r e c t d r i v e ou tpu t o f consfcWt / / I 

supply vo l t age r e g u l a t i o n causes no v a r i a t i o i ^ & f ^ W c u - I 
r r e n t ' ] l / / I 

(4) Wide recommended supply vo l t age range,, i V . / / 
(5) Var ious uses enabled by b u i l t - i n DC ampl i f ier*&30dB) 

t o 12,0 V 
(6) L i g h t i n g / u n l i g h t i n g response V a r i * & i | [ w j l ^ - - i n t e r n a l 

r e s i s t o r , c a p a c i t o r . / ' / 
(7) No v a r i a t i o n o f d i s p l a y o u t p u t / o w i p g ^ o b i i& l t - ^n /Cons tan t vo l tage c i r c u i t 

even i n case o f supply vo l t «g6 r e g ^ S l ^ n , / / 
(8) High i n p u t impedance. . / , / ,j|: / / / / ' v. . : / ' / 

Comparator Level a t T a = 2 5 ° c r v c 9 ^ i V , i ^ | | ^ h A ^ e s j ^ f c i f i e d t e s t c i r c u i t . 
* ~ ' ' ""*J minBtyp5niax min feyp^max u n i t 

Input 
ODB 

D 
I 
I 
I 
I : s a 

Con^parator Leve l Symbol P in Wp< 
D5 
D4 
D3 
D2 
D1 

GDs P in4 ,4 3-Oy^ROl-OV 1.6 2 .0 2.4 5.5 6.0 6 .5 dB 
GD4 Pir f /13 V ^ ^ ^ ) 3 . ^ V r 0 1 3 0 V 0 0.4 2.5 3.0 3.5 dB 
GD3 p i / 1 2 t o 310V,VrO1-OV -3.6 -3.0 -2,4 -0.5 0 0.5 dB 
GD2 -6 .0 -6 .0 -4 .0 dB 
GDI # i n .6 ^q^ .0V,Vr01*0V -17 -15 -13 -12 -10 - 6 dB 

[ D e f i n i ^ n / / 
LB1405 i . 3 7 ^ a t # ^ 2 i f tiaken as 0 dB, (Voltage o f R0223V fvoltage o f 

/ / R O l ^ ^ l i , , / / 
LB 1415 1 t a k e n as 0 dB, (Voltage o f R 0 2 ^ V , v o l t a g e o f 

P1n Assignment 
nr\ nri nr i nri-'-'iin-rfti n f f i m 

Package DimenBiooB 
(unit: mm) 

is 

3064-D16TR 

top Vlov 
l n n n n n n r n ~ 
fo P s 
Li u ' u u u U u u r _ 
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L 8 1 4 0 5 , 1 4 1 5 

Absolute Maximum Ratings a t Ta°25°C 
Max, Supply Vo l tage 
I npu t Vo l tage 
Terminal C Current 
Output Vo l tage 

Vccmax 
VIN 
Cl 
V0UT(1> 
V0UT(2) 
VOUT 
I r e f Reference Cur rent 

Al lowable Power D iss ipa t ion P<jtnax 
Opera t ing Temperature Topr 
Storage Temperature r s t g 

P in 4 - 0 . 3 t o 14 V 
P in 2, 3 - 0 . 3 t o 14 V 
P in 1 - 0 * 1 t o 2 .0 mA 
P in 16 - 0 , 3 t o 12* V 
Pin 15 - 0 . 3 to 12 x V 
Pin 10 t o 14 - 0 , 3 t o X 
P in 6 0 to 19 iiiA^ 
Ta-55°C(whole package) Mpb vtft 

- i o t d j e o J c 
-40 

X 

Output t e r m i n a l 0UT1 i s OFF and OUT2 i s oohriectffSito 
through 12kohms. 

8 (GtiD) 

(Note) Do no t apply more than (Vcc+0-3V) t o i npu t p i ^ i / 
(Be c a r e f u l p a r t i c u l a r l y when tu rn ing . ON supply--'^yoItage/!l/ 
I f no LED i s connected to D i t o D S , COnnect t h ^ e ter rn ina ls t o Vcc-

Operat ing Condi t ions a t Ta*25°C 
Supply Vo l tage Vcc P in 4 
Reference Current * r e f 6 

Output 2 Load Resistance J*l2 P in 15 

4 . % 12 / jf 
f 9 jllA 
: lS t o 20 kohm(Inser t between 

: v̂ 0UT2 and GND.) 
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 a t T a - 2 5 % , v C G ^ 4 t d i a v ^ e s p e c i f i e d t e s t c i r c u i t . 

min t yp max 
I I N + ( A ) P i n 2 / / -2 I n p u t Bias Cur rent 

( A m p l i f i e r ) 

I n p u t B ias Cur rent 
(Comparator) 

I i n - ( A ) P i n 3 

I I N + ( C ) PiLri 

Reference Vol tage 
Amp O f f s e t Vo l tage 
( A m p l i f i e r ) 
Output F low- i n Curat/' ^ox^P 
en t OUTi •••""V 
Output Flow-out: Cu-
r r e n t OUTI 
Output F low-but Cu-is 
r r e n t OUT2 i ; 
Output F l o w - i n 
r r e n t D\ t o D^: 

I r 6 f= *§bk / / 

l I l^Ire^SinA / . / 
Vin—0V, 

U h - (p5/Pin i f , , y o c = ^ V i N + - o v , v I i r «lov, 
/ / "" • ̂ . ®=vre f # I r e f "5mA , 

1^1^=2.5 t o 9,0mA 
^ V e f ^ ^ ' ^ P gain«20dB 

fein 16 

- 2 

- 1 0 

•10 

2 , 6 
-500 

0.2 

3.0 
+500 

I f c j l ) P in I*. 

imtu 
¥ ( 2 ) 
IOL(D) 

Pin 15 
P in 15 

Output Leak Ctiritent 
D3/bo D5 

en t i on 

XQrt(D) 

l ee 

VG 

VOUTl 'B0.5V,V I H+=0V,Vi t r 
I r e f "5mA 

V0UT1=3 • 7V, V1N+-4V, Vin— -20 
0V, I r e f«5mA 
V c c = 4 . 4V,V0UT2=0V, IREF ' 5mA - 3.1 
Vcc t=12V /VouT2=OV /I ref-5mA - 7 . 0 

Pin lO t o l 4 V c c = 4 . 4 V , V D i t o s«2.3V, 3 7.5 
V IN—0V, I r e f -5 i i iA , VrN+~3V,Vko2"3V 

Pin lO t o 14 V c c «12V,V D i t o S"9.7V, 3 7.5 
ViN-«0V /I r e f«5mA^N+- (9V,Vbo2^V 

Pin lO t o l 4 Vcc t t12V#ViN+"0V, Iref=5mA, 50 
V i j j -«9 V / VRQ 2 fc9V 

Pin 4 V c c - 12V ,V I N +*0V ,V t N - - 10V, 8 15 
I r e f - 5 m A 
Open loop 30 

u n i t 
MA 

pA 

)ih 

yh 

V 
mV 

mA 

mA 
mA 
mA 

mA 

^A 

mA 

dB 
{ t fo te l D i r e c t i o n o f c u r r e n t 

P£u6 (tto s ign) ;F lowing i n t o IC 
( - ) t F lowing out o f IC 
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L B 1 4 0 5 . H 1 5 

E q u i v a l e n t C i r c u i t B l o c k D i a g r a m 
Vcc 0UT1 VrH Aoj 40 QM 0*05 

L8I4̂ S LB 1415 

# o or Off GND c oura 

2.05k n 
Vac n 
2.65* a 
2.>lt Q 
3.6k ' fc 

Vref - Iref 
Tft= 25'C 
V 

/ 

2 4 6 « 10 IZ , M 
Reference Current,I*ef - mV 

Vref - Ta 

— 

/ 

•f 
J' / 

i ^ S 

K/i." 

.20 ^ • *0 / ' to 
ABbient 

ComPArat<>r l#el - jty* 
XV, 05 
04 

03 

"02 
.IB 1405 | 
Voc=6V 

*Ir9f=5oA 

0 30 40 B0 
Asfcient Tempera ture,Ta - *C 

V 
' « 

8 , H 

41 * 

a , 

# I* ' 'v"JL ' ' 1 
T*!^— Smi 

f „ * 
J jffD ) = s2« IV' 

i 
<-v > 

i / 6 * 
u 

s * 
i 

% V -
. . . tl .2 , 4 6 I W 12 U Supply VOlUg«|Vcc - V 

LLU. I 
Voo=6V TrefsfinA 

-20 0 » 40 «0 Ambient Tettperature,Ta - #C 

n 

20 
Q 
111 
K 

3 

H * » 

Map* gain«2( 
$ wk'i J 
< 

i 

\ 
Wruir HM r T 1 

] Ml 
* — r 

n r w — : 

i i ^ 
] Ml 

* — r 
n r w — : 

if p 

r > Ul 
] Ml 

* — r 
n r w — : ̂ H r • ^ 

Frequency #f - Us 

No.395-3/8 



LB 1 4 0 5 , 1 4 1 5 

» TOO 
|«0 
500 

i 
* t 

400 

wo 
300 

100 

•10 

P^ max - T a 

0 20 40 W«0 AwbUnt Tesipcrftturft,1!* - *C 00 

Proper cares in using the IC 
, If D output is not connect 

i t to Vcc^ 
. Apply current to/trjfe£ whosfe voltage 

i s used inside thd IC.# 

Sample A p p l i c a t i o n C i r c u i t s 
1> VU meter 

Ufttt(r*1ftertc«: ft, cipactancc F) 

LEOsS 
VW ^ C1 ^ 

tfft.f* 0 5/15 / / 

/ftdjuit semifixed r«sletor of input. 
, (Tho^iiw^^lea following casei.) 

2. Signal meter 

20k 

iLCDjiS 

I T5 rs » O n to $ 

LB 1 4 0 5/15 
• r 3 3 * 6 i 7 I t-,-1 LjJ LjJ Ly LjJ L_J LpJ 1—1 

11560 
1Br tth* F Wc 5 -OVct «V 

ON t> —O 

3» Zart> point (battery voltage checker) 

-v 'V 

' V, / 
DCIK 
P— 

iftM A 
LED AFT 

tf IS H 13 12 11 K> 9 

I 6 1 4 0 S/lS 
I r > j A * f i A | LJJ L̂ J L̂ J LJ L_J LL[ Î J ILJ 

m 1 I——^^ 
ioo i X 

M TKX» YI>> 

Vt< 6V —0 

No.395-4/8' 



LB 1 4 0 5 , 1 4 1 5 

4. Offset adjust c ircuit (VU meter)) 
D5 IKM 

ACJN 

VR1 10k © 

2 D1 

Unit (resistance: 0, capadtance: F) 

Qv« 

p s H w u rr » * 
^ p L B 1405/15 

mcvre) /W——> 
*> » 23k 

Adjusting procedure I. Set VR1 to®, 
2. Make AC IK quiescent. J 
3, Apply DC 50raV across pin* and Q,*. 
4, Adjust VR2 so that voltage on pift ̂ tjecOtnea 5O0mY, 
5. Remove voltage applied ̂ rose |>iiv C. • 
Motet Vbltage on pin ® it ,400mV^ : 

5. Display of 9 LEDs (1) 

v« 0 

GND O 
JM&fcsJ 

fW ^iBtor £6r ad Jubting LB1405 asp. gain. ^ 

ACINO :: j: (bj '^aist^ior limiting tenet current (depending on Vcd 
V̂ p) Capacitor (ltol00)iFJ for adjusting response tine, 

(di rot jb$£ueting variation of comparator level between 2 ICs. 

Display of 9 LEl^ v ; 

Vot W 

'lifiT 

\ \ 

06 07 M M 

i f f f f f r w 
|> L B 1405 / 15 

S I 

INPUT o— 
BCJ; a t 1 

717 ^ W 

Y Y . 

IJk i i AJk9 
1* Zfr 

TATWT 

oi CM 03 02 01 

LB 140 5/15 

iL ill L!J LIJ î i iL 

7m Vfc 

Note VRi For adjusting offset voltage 
Cli Desirable to usA for preventing oscillation of Vr4f. 
Rl 1 Desirable to use for adjusting variation of comparator 

level between 2 ICB. 

No.395-5/8' 



L B 1 4 0 5 , H 1 5 

7. VU meter used at Vqq^12 to 24 V 

AC IN 

2E 
fflf w 

D5 W 03 02 0) 

' t f ' ' k ' 'u ' t f 1 W V 

L 6 U 0 * / l 5 

^ d llj 
IM l 

' fltt ! laww* i 
S4rtoo | 

yfo \m WJ 

Unit (raiiitanca: 0, capacitance; F) 

o/»w) 

L -
•&1 Offaat adjuat circuit of inputtop, 
$62 circuit for dropping supply voltage aft&ied IC. 

8. Cascade connection 
This i s an example of cascade connection whei^external resistors are used 
between Rqi and Rq2< 
The comparator level i s mainly de3c;rlbed. ffcr o f f se t /ad jus t c i r cu i t of input 
amp, refer to 4 or 7. 

» 2-pc. cascade connection 

I j Ct^^rator l eve l at Ri-R2M3.3k (Error of resistance ratio of Ri, 
R2 i s desirable to be less than 

LED No. D1 D2 D3 D4 D5 D6 D7 D8 D9 
dB (typ.) -19 -11 -6,5 -3.7 *1>6 Q +L5 +2J +3,7 

2 ̂ Comparator leve l at Ri-3k,R2«2k (Error of resistance rat io of Ri, 
R2 i sdes i rab le tobe less than 

N / 1% •) 

LED NO. Dl D2 D3 D4 D5 D6 07 DB D9 
dB (typ.) -18 -10 -6,5 - 3 -L2 0 +1 +2 +3 

No.395-6/8 



LBH05.1415 

9, Circuit where speaker output o f audio amp i s input 
.Pull scale at 7 V ^ s input 

Unit (resistance: Q, capsdtanci: F) 

12 V 
LED * S 

O O 
nfri rfri nh rm rm irn/mn rggi 

/ s 

OUT) OJN 05 04 DJ W / D L N$ 
j l i r 

, , , C IN- IN+ Vgc .TO Vrrf \jjm u j 

i k 

L B1405/15 

& 

10. Circuit for both VU meter and battery checker f$V set) : . 

% 

v h n i nan rah rfri nh rtn m o ^ m S o p y M w oi MC 
L & } 4 0 5 

R IN" FFLT vcc TO VR»T CWD 

/ / *.7-vl 

* ;|f 

Opir^tton" at battery check (Error of RA#Rb i s 5% considering variation 
of IC.) 

'•;^\;;it#hting*on Level minBativEy V S ^ a g e u n t t 
\ ^ D1 lighted 3.5 4.0 4.5 V 

D£ lighted 3.9. 4.4 4.9 V 
p g lighted 4.3 4.8 5.3 v 

%v X/J>4 lighted 4.7 5.2 5.7 V 
V D 5 lighted 5.1 5.6 6.1 V 
If RC,RQ are adjusted as semifixed res istor , error w i l l be further 
reduced. 

No.395-7/8 



LB 1405,1415 

/XX 
.••31 

1 A . , 

X"' 
X - -

/ / # / / 
/ / 

X .. .. 

. " ' • • ' • • ! ' : • . , , ' 'v / ft 
.••'! • s.̂" .win-

X. ,-v?.-" 
/ / . x - ' / 

v /, 
/ / . / / 

/ / X v 

/ / ^ 
X L ; 

. .. y 
? T " , , 

• Moproduotadeftcribwi or ootfaited heroin are intended for use in surgical implants, life-support ay stems, 
aS 'oap f t ^ & iH^e f f l t , nuotefir power oontrol systems, vehicles, disaster/orime-p re ventton equipment and 

/ / w e l i k ^ ' t % fsiiure of which may directly or indireotly oause injury, death or property toss, 
f H A n y ^ l ^ ¥ o h $ $ i t i g an*pioduots described or oontftined herein for an above-mentioned use shall: 

responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., i ts affiliates, 
' ^ and all their officers and employees, jointly and severally, against any 

all c t& i f ^and litigation and all damages, oost and expenses associated with auoh use: 
® Ni5t imppseany responsibility for any fault or negligence which may be cited in any such claim or 

Itigatiopt pn SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of 
X, . x X . ^ their fibers and employees jointly or severally. 

• In^cfVi^HQ^ .^noludin^ oirouit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for yolume production. SANYO believes information herein is aoourate and reliable, but no guarantees 
ate made or impfed reganfng its use or any infringements of intellectual property rights or other rights of 
third parlies. 
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