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SA/////WYO SANYO Semiconductors

DATA SHEET

Monolithic Digital IC

. B1409 — Level Meter Driver for/9 LEDs

Applications
o AC level meters such as VU meters.
¢ DC level meters such as signal meters.

Functions

e Display

o Input amplifier

Ninered or green LEDs display the input level in the.shape of @bar.

resistors.

e Comparator level  Setting is made by steps of 3 dB as follows.

-18dB, -15dB, -12dB, -9dB, -6dB, #3dB, 0dB,+3dB, +6dB

* Supply voltage The recommended supply voltage range is sowideas 5.5V t0/16V.

(If pinVref 2isused, 7V to 16 V.)

esReferencevoltage  Constant voltage output is available with external transistor owing to pin Vref 2 = 5V

Specifications
Comparator Level OUT Pin Voltage a Ta=25°CN cg’= 12V, Vref ¥ =3V

Wide application is available owing to builtsin DCamplifier whose gaih is variable with external

Comparator level Pin‘No. Ratings Unit
min typ max
D1 7 0.11 0.18* 0.25 \
D2 8 0.20 0.27* 0.34 \
D3 9 0.30 0.38* 0.46 \
D4 10 0.45 0.53* 0.61 \
D5 " 0.66 0.75 0.84 \Y
D6 12 0.97 1.06 1.15 \Y
D7 13 1.40 1.50 1.60 \Y
D8 14 2.02 2.12 2.22 \Y
D9 15 2.90 3.00 3.10 \

*: No overlap occurs in eachsindividual I1C.

W Ahy/and allt SANYC SemiconpduCtor Co.,Ltd. products described or contained herein are, with regard to

’standard.aanlic. an" intended for the use as general electronics equipment (home appliances, AV equipment,
tommu’ catieenevice, offige £quipment, industrial equipment etc.). The products mentioned herein shall not be
intendec " "use or any /special application" (medical equipment whose purpose is to sustain life, aerospace
instru. ant, @' car copitrgl device, burning appliances, transportation machine, traffic signal system, safety
eqimer fc.) that shall require extremely high level of reliability and can directly threaten human lives in case

« failure or malfunetich of the product or may cause harm to human bodies, nor shall they grant any guarantee

u. m=of. /. you shouid intend to use our products for applications outside the standard applications of our
custo. r who i gOnsidering such use and/or outside the scope of our intended standard applications, please
censult with is prior to the intended use. If there is no consultation or inquiry before the intended use, our
Customer shal/be solely responsible for the use.

M Speciticatioris of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate

the perfoivnance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

r Co., Ltd.
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LB1409

Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max Pin 1 -0.3to +18 \%
Input voltage VIN Pin3, 4 -0.3to +V¢c \
D1 to D9 output voltage Vour (D) D1 to D9 off -0.3to +18 \
D1 to D9 output current loL (D) Pin 7 to 15, D1 to D9 ON +30 mA
First reference flow-out current Iref (1) Pin 2 -1to 0 mA
Second reference flow-out current Iref (2) Pin 16 -6to 0 mA
VOUT supply voltage VouT Pin 5 -0.3 to'+6 \
Allowable power dissipation Pd max Ta=55°C 500 mwW
Operating temperature Topr -10 to 60 °C
Storage temperature Tstg -40't0 #125 °Cc
Allowable Operating Ranges at Ta=25°C,Vcc =5V
Parameter Symbol Conditions Ratings Unit
Supply voltage Vee Pin 1 +556 t0 +16 \%
Pin1, Using Vref2 +7 to +16 \%
Input voltage ViNtorViNT | Pin3orPin4 -033to +Voe \
Output pin load resistance RL Between pin 5 OUT and pin 6 GND! 15 to 20 kQ
Electrical Characteristics at Ta= 25°C, Vcc = 12V
Parameter Symbol Conditions Ratings Unit
min typ max
Input bias current (Amplifier) INT (A) Pin 3, ViN* = 0V, V7= 3V, GND =0V ) 0 HA
IIN"(A) Pin 4, VIN* = 3V VfN~ = OV,.GND = 0V 2 0 pA
Input bias current (Comparator) INT (C) Pin 5, V|NT #0V, V|- 73V, OUT=0V, 10 0 LA
+ Output leakage current +IOL (A) GND=0V
Offset voltage (1) Voffset (1) Pin 5, V&= 6V, VUNT =N = 0V, -180 +180 mv
GND # -6V, GAIN =20dB
Offset voltage (2) Voffset (2) Pin/5, VIN+ =V|NT=0V, GND =0V, 0 180 mv
GAIN = 20dB
First reference voltage Vref (1) Pin 2, Iref =0 to 1mA 26 3.0 Vv
Second reference voltage Vref (2) Pin 165ref.=0.to 6mA 4.2 4.7 5.2 \%
Current drain lcc PindyV|INT =3V, VN = 0V 10 20 mA
Amplifier gain VG Open loop. 30 dB
Output flow-out current 1O0H PinSpvN* = 3V, V)~ OV, VoyT = 0V -10 mA
D pin output ON voltage VoL (D) Rin 7 to 15,D1 to/D9( Io| = 20mA, V|\* = 3V, 1.2 \%
VIND= OV
D pin output leak current loH«(DP) Pin 7 to 15, D1/to D9, V|N+=0V, VIN=3V, 10 UA
Vp1 to pg'=A2vV
Output voltage (Amplifier) VoH Pin 5, Vcé = 5.5V, VINT =3V, V| = 0V, 4 \
RL 5/15kQ
Pin 5/Vce =12V, V|N+ =3V, VIN=0V, 9.5 V
Ry/= 15kQ
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Package Dimensions

unit : mm (typ)
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Pin Assignment

Vref2 D9 D8 D7 D6

[16] [15] [14] [13] [12]

) LB1

O
(] [2] [38]
Vee

vref VNt

D1 D2 .
Top view

Equivalent Circuit

\
)
I

Internal resistance: R7(2.34k(2), R6(1.66k<2), R5(1.17k2),
R4(830€2), R3(586%2), R2(414Q)
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Application Circuit Example (All with offset adjustment)
e Circuit not using Vref 2

Vce
O

.
100uF

16 '15 '14 '13 '12 '11 '10 9

LB1409

ouT

o Circuit using Vref 2

Vee

AC IN

10kQ

1kQ

iwkg 4. 70F

Adjusting procedures
1. Turn the center of 10kQ VR largely to 4.7uF
capacitor side.
2. Input AC signal of 50V2mV from AC IN.
3. Adjust 1kQ VR so that the output at OUT
becomes 500 mV DC.
Equation used in the calculation of R.to'be
inserted in series with’LLED.
Gain : 20dB
R (red) = (Vc¢ /2.5) [6kQ
R (green) =(V/,CC - 2.8) / 18kQ

Adjusting procedures
¢ Rto beinserted in serieSwith LED is asfollows
ifrespectiveof Vg
R (red) = 360Q/Approx. 6 mA)
R (green) #100Q (Approx. 18 mA)
¢ Trlishould be chosen with PC considered; and
the following transistors are recommended.
Red,LED drive 2SD400
Green LED drive 2SD325

products described or contained herein.

design.

SANYO Semiconductor,Co.,Ltd. product that you intend to use.

for volume“production.

above.

B SANYO Semiconductor Co. [ktd! assumes no'responsibility /for equipment failures that result from using
products at values that exceed{ even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed/in products specifications of any and all SANYO Semiconductor Co.,Ltd.

B SANYO Semiconductor/Co.,Ltdustrives toysupply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some’probability. It is possible that these probabilistic failures or
malfunction could,giye rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire{ of accidents that,could cause damage to other property. When designing equipment, adopt
safety measures/so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and ‘error prevention circuits for safe design, redundant design, and structural

M In the event that any orgall SANYQ Semiconductor Co.,Ltd.
controlled under any, of applicable Jogal export control laws and regulations, such products may require the
exportdicenseffrom the authorities/concerned in accordance with the above law.

B No part of this_publication may be reproduced or transmitted in any form or by any means, electronic or
mechanicalyincluding photocepying and recording, or any information storage or retrieval system, or otherwise,
without the priorwritten consent of SANYO Semiconductor Co.,Ltd.

M Any and allinformation” described or contained herein are subject to change without notice due to
product/technology improyement, etc. When designing equipment, refer to the "Delivery Specification" for the

W Information (including/circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed

B Upon using.the‘technical information or products described herein, neither warranty nor license shall be granted
with regard tovintellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned

products described or contained herein are

This catalog provides information as of June, 2007. Specifications and information herein are subject

to change without notice.
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