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 finear-
scale bar-graph display of VU-meters. |ts features are as

follows.
m  FEATURES
® No external component and perfect automatic adjust-

ment.

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

High input impedance facilitates the connection with

other circuit-blocks.

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

¢ 24-point

Wide range of supply voltage (Vee=10to24V}
bar-graph displayavailable by

using

two

HA12010's. (In the case of series-connection, the range of
supply voltage is approx. 12 to 24V)

B BLOCK DIAGRAM & TYPICAL APPLICATION CIRCUIT

(DP-186)
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Note)
Grid SW:use a-side {use b-side
—i_‘,@_ only in series-connection of
HA12010.

B ABSOLUTE MAXIMUM RATINGS (Unless otherwise specified, Ta=25°C)

Item Symbol Rating Unit | Note
Supply Voltage Vee 24 \Y
Power Dissipation Pr 550 | mW i1
Operating Temperaturc Range Ton: —20 to +70} °C
Storage Temperature Range Tty —55 to +125 °’C
Max. Voltage at Pin-2 Vimax 16 A\ (2
Max. Voltage at Pin-16 Viemax. 16 \
Max. Voltage at Pins 3told Vanax, to Vignax 23.5 A% (31
Max. Output Current at Pins 3to1d | Tsmax tolumax mA (41
Notes S 11i Value at Ta=T70°C

i2i Potential difference between pins 2 and 16: 7.0V or less.

i3 Under V=24V
Max. Voltage at Pins 3 to 14:
14 Under Veew 12V

See "Maximum Output Current yvs. Supply Voltage?

Ve = 0.5V or less.
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MAXIMUM OUTPUT CURRENT
vs. SUPPLY VOLTAGE
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HA12010

B ELECTRICAL CHARACTERISTICS

Item }Symbol\ Test Conditions min. | typ. max. | Unit

Input Voltage I, ::i;:iurpeinﬁ);tf:;:umcizs'rent at pin-2 (input terminal) - ) 300 WA
!

Pin-3 Threshold Voltage Va3 T Vi under 15V of pin-3 voltage R, =56k(} — | 3.00 - v
?{n-’l Threshold Voltage ::1 } V.. under 15V of pin-4 voltage R,—=56k{l — | 2,75 — v
Pin-5 Threshold Voltage 7‘,.‘5 V.. under 15V of pin-5 voltage R.=D56k{ N 2.50 — v
Pin-6 Threshold Voltagt; Vb V.. under 15V of pin-6 voltage R, =56k} — | 2.2 — ¥
Pin-7 Threshold Voltage o | VT V.. under 157\/ of pin-7 voltage R, =56k — | 2.00 — v
Pin-8 Thresholdr\mltage A‘FV:;,S V.. under 15V of pin-8 voltage R,= 356k} — 1 1.75 — v
Pin-9 Threshold Voltage - 7VM9 Vi under 15V of pin-9 voltage R,=56k{ — | 1.50 - v
Pin-10 Threshold Voltage V10 | Vi, under 15V of pin-10 voltage R, =56k — ; 1.25 — v
Pin-11 fhreshold Voltag; - Vi 11 ; V.. under 15V of pin-11 voltage RL755kh 1.00 — B N
7Pin-12 Threshold Voltage o 4;,,. 12 | Vi undierilS\"iof pin-12 voltage R;=56k{ 0.75 — v
Pin-13 Threshold Voltage V13 | V., under 15V of pin-13 voltage R, =56kQ — 0.50 — v
Voltage Difference between V., 14 & GI\ID» avial J Measuré the voltage difference between Vs 14 and Ground | 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 V,, 13 and Vi 14 | 0.225 | 0.250 0.275 v
Voltage Difference between Vs 12 & V., 13( Y; lZ-V,VA 13) 14V, 3 Measure the voltage difference between Vyy 12 and V13 | 0.225 | 0.250 | 0.275 Vv
Voltage Difference between Vi 11 & Vi, 120V, 12-V,, 11) | 4V 4 | Measure the voltage difference between Vi 11 and V412 | 0.225 | 0.250 | 0.275 v
Voltage Difference hetween Vir 10 & Vi 11(Vu 10-V,, 110 14V 5 | Measure the voltage difference between Vi 10 and Vi, 11 1 0.225 *OAZSO 0.275 v
Voltage Difference between Vi, 9 & Vi 10(V,, 9-¥,, 100 {4V, 6 | Measure the voltage differen;)etween Va9and V.u 100 [ 0.225 | 0.250 | 0.275 v
Voltage Difference between Vs 8 & Vi 9V, 8-V 9) AV, T | Measure the voltage difference between V8 and V.19 0.225 | 0.250 | 0.275 v
T(;itage Diffe]’eﬁce between Vo 7 & Vi 8(7VM 7-Va 8) | dVu8 | Measure the voltage difference between V. 7 and Vi 8 0.225 m] 0.275 ﬁ
Voltage Difference between Viy 6 & Vi 7(V,, 6=V, 70 |4V, 9 | Measure the voltage difference between Vo 6 and Vi 7 0.225 | 0.250 | 0.275 v
Voltage Difference between Vis 5 & Vi 6(V,, 5- Vi 6) |4V 10| Measure the voltage difference between V,; 5 and V6 0.225 | 0.250 | 0.275 V
Voltage Difference between Vi & & Vi 5(V, 4- Vi 51 14V, 11| Measure the voltage difference between Vi 4 and Vi b 0.225 | 0.250 | 0.275 \
Voltage Difference between Vi 3 & Viy 4 (Vi 3-Vi 4) [V 127 Measure the voltage difference between V3 and V. 4 0.225 E;(TV 0.275 vV
Operating Current Iec Measure pin-15 inflow current under OV of V., at pin-2 — 8.0 14.3 mA
Qutput HighVoltage of pin-n Vorn Z.C()C\"isms‘upnp:el;tompii-z(input terminal) under R;= 2.0k} (& 9.3 o v
Output Leak Current of pin-n o Iorn In=14 to 3,V.ipin-2)=0V 7 0.01 2| MA
Pin-i4 Output Low-Voltage under 3\’ supplying to Voo 14 3.0V is supplied to pin-2(input terminal) under 3.0V | B 0.56 12 nV
pin-16 (Referent terminal) supplving to pin-16 ( referent terminal} R;=56k(
Pin-3 Qutput High-Voltage under 3V supélying Vjﬂ 70”3 7.0V is supplied to pin-2 {input terminal) under 3.0V 5.0 | 173 B 7% v
pin-16 (Referent terminal) supplving to pin-16 (referent terminal)
?in—lﬁ Qutflow Current 1. 16 | Measure pin-16{referent terminal! outflow current — 2 — ‘ HA

Note! Unless otherwise specified, testing conditions are

D Vee=18.0V,

R, (Load Resistance at pins 3 to 14) =56kQ, pin-1—=GND.
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B TEST CIRCUIT
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Output Voltage vs. Input DC Voltage
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Flucrescent Disples Tube under 21 of Input Voltage
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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 age’.

@ HITACHI

will operate with high level output of fluorescent display tube

driver connected to voltage comparator output.
For instance, fig. shows ‘Output Voltage vs. Input DC Volt-
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HA12010

B VU METER
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@ SERIES-CONNECTION OF HA12010
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HA12010

THRESHOLD VOLTAGE 14 TO 3 THRESHOLD VOLTAGE 14 TO 3
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