HA12010

The Hitachi HA12010, encapsulated in

Fluorescent Tube Driver for Bar Graph Display

16-pin DIP, is a

fluorecent display tube drivers specifically designed for linear-

scale bar-graph display of VU-meters. Its features are as

follows.

= FEATURES

® No external component and perfect automatic adjust-
ment.

® 12-point bar-graph display, linearly corresponding to
input DC voltage with accuracy.

e High input impedance facilitates the connection with
other circuit-blocks.

® 5mA max. of output current (Vee< 12V)

Wide range of supply voltage (Vee=10to024V)

® 24-point bar-graph displayavailable by
HA12010's. (In the case of series-connection, the range of
supply voltage is apprax. 12 to 24V)

using two

H BLOCK DIAGRAM & TYPICAL APPLICATION CIRCUIT
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B ABSOLUTE MAXIMUM RATINGS (Unless otherwise specified, Ta=25°C)

ltem ' Symbol Rating Unit | Note
Supply Voltage Vee 24 Vv
Power Dissipation Pr 550 | mW (1
Operating Temperature Range Top, —20 to +70 °C
Storage Temperature Range Ty —55 to +125 °C
Max. Voltage at Pin-2 Vemax. 16 Vv 2)
Max. Voltage at Pin-16 Vigmax. 16 \
Max. Voltage at Pins 3told Vimax. to Vimax 23.5 A% (3}
Max. Output Current at Pins 3 to14 Ismax to lumax. 5| mA (4)
Notes ©11i Value at Ta=T70°C
12' Potential difference between pins 2 and 16: 7.0V or less.
i3 Under Vee=24V
Max. Voltage at Pins 3 tol4: "1 ¢ ~0.5V " or less.
4 Under Ve 12V
See “"Maximum Output Current ys. Supply Voltage”
@ HITACHI

MAXIMUM OUTPUT CURRENT
vs. SUPPLY VOLTAGE
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Note ! Maximum Dutput Curcent D the maximam current supplied from

the vutput pins pins 3~147,
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B ELECTRICAL CHARACTERISTICS

Item }Symbol\ Test Conditions min. | tvp. max. Unit
Tput Voltage I :i;:iur:ininzxtf:;v:umci:;'rent at pin-2 (input terminal) - 2 300 A
Pin-3 Threshald Voltage !V,AB 1 V.. under 15V of pin-3 voltage R, =56k — 3.00 | vV B
?i;r‘i Threshold Voltage _V,,tl ! V.. under 15V of pin-4 voltage R,=56k{ — 2.75 — v
Pin-5 Threshold Voltage Vi 5 V.. under 15V of pin-5 voltage R.=56k{ — 2.50 — v
Pin-6 Threshold Voltagej Vi V.. under 15V of pin-6 voltage R,= 56k} — 2.25 — V
Pin-7 Threshold Voltage o Vi 7 V.. under 15V of pin-7 voltage R, =56k — 2.00 — A
Pin-8 Threshold Voltage VV.;,S V.. under 15V of pin-8 voltage R,=56k{ — 1.75 — v
Pin-9 Threshold Voltage N b;,n9 Vi under 15V of pin-9 voltage R,=>56k{ — 1.50 — v
Pin-10 Threshold Voltage Vi 10 V.. under 15V of pin-10 voltage R,=56k{ — 1.25 — N
Pin-11 "l."hreshold antag;e Vull | V., under 15V of pin-11 voltage RL:SGkn — 1.00 — v
7Pin-12 Threshold Voltage B #T,I Vi undier715\‘v of?;]—lz voltage R,=56k{} — 0.75 — v
Pin-13 Threshold Voltage V13 | V. under 15V of pin-13 voltage R, =56k - 0.50 — v
Voltage Difference between V., 14 & GND» av,l J Measure the voltage difference between Vi, 14 and Grownd | 0.220 | 0.250 | 0.280 v
Voltage Difference between V., 13 & V,, 14(V,, 13-V, 14) |4V, 2 ‘ Measure the voltage difference between Vi 13 and Vi, 14 | 0.225 | 0.250 | 0.275 V
Voltage Difference between Vo 12 & V., 13( V¥, 12-V, 13} 4V, 3 ‘ Measure the voltage difference between Vi 12 and V., 13 | 0.225 | 0.250 | 0.275 V
Voltage Difference between V., 11 & V4 12{V,,12-V, 11) |4V 4 | Measure the voltage difference between Vi, 11 and V12 | 0.225 | 0.250 | 0.275 v
\"oltagerDifference between Vi 10 & Vo 110V, 10-V,, 11) 14V, 5 | Measure the voltage difference between Vil0and V,, 11 1 0.225 | 0.250 | 0.275 v
Voltage Difference between Vi 9 & Vi 10 (V. 9- V4 10) 4V, 6 | Measure the voltage difference b;t“'een Vu9and Vi 10 | 0.225 | 0.250 | 0.275 v
Voltage Difference between Vi 8 & Vo 9(V, 8-V, 9) AV, T | Measure the voltage difference between Vi 8 and Vi 9 0.225 | 0.250 | 0.275 v
?(;itage Diffeirernce between Vo, 7 & V.. 8(V,, 7~V 8) |4V, 8 | Measure the voltage difference between Vw7 and Vi 8 0.225 | 0.250 | 0.275 V B
Voltage Difference between Vi 6 & Vi 7(Vy 6-V, T} AV 9 | Measure the voltage difference between Ve 6 and Vi 7 0.225 | 0.250 | 0.275 \
Voltage Difference between Vi 5 & Vi 6 (V. 5=V, 61 |4V, 10| Measure the voltage difference between V., 5 and Vi 6 0.225 | 0.250 | 0.275 v
Voltage Difference between Vi 4 & Vi 5(Vu 4=V, 51 14V, 11| Measure the voltage difference between Vi 4 and Vi 5 0.225 | 0.250 | 0.275 Vv
Voltage Difference between V3 & Vi 4(Vu 3-Vau 4) AV, 12 Measure the voltage difference between V3 3 and Vi 4 0.225 | 0.250 | 0.275 v
Operating Current '4"]“ Measure pin-15 inflow current under 0V of Vi, at pin-2 — 8.0 14.3 mA

/o= -

Output High-Voltage of pin-n Voun :‘LOC\ islzs;upl;e1(i4t:0pii-2(input terminal} under Ry~ 2.0k{} 7.7 9.5 o v
Output Leak Current of pin-n Tein =14 to 3,Valpin-21 =0V — | 001 2| KA
Pin‘i4 Output Low:Voltage under 3V supplving to V.14 3.0V i_s supplired to pin-2(input terminal) under 3.0V | - 0.56 12 nV
pin-16 (Referent terminal) supplving to pin-16 ( referent terminal}) R;=56kQ
”Pin—3 Output High-Voltage under 3V supplving to 7.0V is supplied to pin-2 (input terminal) under 3.0V
pin-16 (Referent terminal! Vou3 supplving to pin-16 (referent terminall 16.0 17.3 o v
?{n—lﬁ Qutflow Current [, 16 | Measure pin-16 (referent terminal) outflow current — 2 — ‘ uA

Note) Unless otherwise specified, testing conditions are

D Vee—18.0V,

R, (Load Resistance at pins 3 to 14) =56k, pin-1=GND.
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@ TEST CIRCUIT

A S—
I

Fin R Rz Rizo Rios Rus Ruow Ris Ruws Bur Ruos Rus
“4
KEAE GkInE I UT HEAF  KE FHEN
b
a b a b a b ai b a al b
Vee SWT SW2T swsl sw SWi T SWe
18V &
(15) é) ) @ (1
2 SWi
b . @“‘
Vi = 3.000V
SWis 4,-_'® HA12010 @
1 5 @ 7
SWie
b
Rizs
20k
SWiz TSWir JSWio [SWe TSWa SW
bol 9ah a b a b a b a
ook 3ok Foow Endook Fadee TaEsk  EAFsk A 2 DC Ammeter
V : DC Voltmeter
Unit  Resistance @
R Rz Rus A Ru Rue R Res Rao Rios Rus Rio

Voo THN

| [EEGY

170y

P

10 Lon

Lo

Ton

Qutput Voltage vs. Input DC Voltage

o Aty Input DU Voltage

lumine us Points

O oo

Fluorescent Display Tube under 2V of Input Voltage

lumini us Points

OOoOoOgogod

‘ Fluorescent Display Tube under 1V of Input Voltage

HA12010 contains twelve voltage comparators as the diagram
shows. Internal standard voltage which corresponds to each
step is supplied to each comparator. When input DC voltage is
higher than internal standard voltage, fluorescent display tube

@G HITACH

will operate with high level output of fluorescent display tube

driver connected to voltage comparator output.
For instance, fig. shows ‘Output Vo!tage vs. Input DC Volt-

’

age’.
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@ SERIES-CONNECTION OF HA12010
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THRESHOLD VOLTAGE 14 TO 3
vs. AMBIENT TEMPERATURE (1)
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THRESHOLD VOLTAGE 14 TO 3
vs. AMBIENT TEMPERATURE (2)

35 —— 65 —
_Vcc: 1.8.0V Vec=18.0V
Pin-16 : GND 3.000V Supplied to Pin-1
30 € 6.0 -
Voa] Vg
= 25 e < 55 AL
- Vnh(s) e Vu.@
= € = €
Vin = Vi
& 20 o o 50 —
= Vua éf’ Vir®
=] € — -
= Vi 2 Vin®
= 15 < o, 45 o
_g 77%6) E Vine
2 v, R Vir
£ 10 Al B oo e .
Ving = Vil
V@ ‘7.;.@
0.5 ‘7 3.5 &
Vg Vir @l
‘;th @Q 30 l}"h @
0——%5 0 20 40 60 70 YT/ 0 20 40 60 70
Ambient Temperature Ta ('C Ambient Temperature Ta (°C)
OUTPUT HIGH-VOLTAGE
& OPERATING CURRENT
vs. AMBIENT TEMPERATURE
17.5 ; ] l Vo a~@
QOutput High Voltage
| | |
150 — Operating Current
i S
125 E\\.“b.\: 5(( Pnder Pins 3~ on
e B e e e e e A B
z ] i v
@ \'\\.\\ Ice Under Pins i
% 100 i — ;‘,‘ ::ujpr i:m\ =0
= — It Under ima @ —1 o
(= A
\\\,\.\ cc Under Pins Po
2 SSSSSSS
s 75 S fee Under Pins an
= : T~ fe Under Pin- 14 on
Jee Under ATl Pins off
=
[=%
& 50
Vce=18.0V
25 Pin-16 : GND {—
RL=756kQ
0
- 20 0 20 40 60 70
Ambient Temperature Ta (°C)
@ HITACHI

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003

73


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

