HA12010

Fluorescent Tube Driver for Bar Graph Display

The Hitachi HA12010, encapsulated in 16-pin DIP, is a

fluorecent display tube drivers specifically designed for linear-

scale bar-graph display of VU-meters. lts 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.

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

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

Wide range of supply voltage {(Vcc=10t024V)

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

(DP-16)

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

Ttem Symbol Rating | Unit | Note vs. SUPPLY VOLTAGE
Supply Voltage Vee 24 \Y ‘
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 \% 2) - 5'( ~
Max. Voltage at Pin-16 Vismax. 16 \Y Y
Max. Voltage at Pins 3tol4 Vanax. to Vimax 23.5 V (3) 2 ™~
Max. Output Current at Pins 3 tol4 Tamax to limax. mA (4} < 30 ™~ ~
Notes ©'1i Value at Ta=T70°C g Y \\
i2i Potential difference between pins 2 and 16: 7.0V or less. 3
31 Under Vee = 24V .
Max. Voltage at Pins 3014t {1V er 0.5V or less. =
i4: Under Ve 12V 9
See "Maximum Output Current yvs. Supply Voltage” 10 1 SI:pplv \vlfhago 1‘{1( ‘,20 & &
Netot Maximom Durpue Current ©the maximam cuerent supplied from
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HA12010

B ELECTRICAL CHARACTERISTICS

[tem }Symbol’ Test Conditions min. | tvp. max. | Unit
Tnput Voltage I, :i;:ur:inﬁ);tf:;v:umcizs'rent at pin-2 (input terminal) - 2 200 A
Pin-3 Threshold Voltage [V.AB 1 V.. under 15V of pin-3 voltage R, =56k — 3.00 — v
?[n-‘i Threshold Voltage T/,A ‘ V.. under 15V of pin-4 voltage R.=56k{) — | 2.95 — v
Pin-5 Threshold Voltage Vi 5 V.. under 15V of pin-5 voltage R,=56k{ — | 2.50 — V
Pin-6 Threshold Voltagej Vb V.. under 15V of pin-6 voltage R.= 56k{} — | 2.25 — V
Pin-7 Threshold Voltage - Va7 V.. under 157\/' of pin-7 voltage R, =56k — 2.00 — v
Pin-8 Threshold Voltage 4%‘38 V.. under 15V of pin-8 voltage R,=56k0 — 1 1.75 — v
Pin-9 Threshold Voltage - I’M9 V.. under 15V of pin-9 voltage R, =56k{ — | 1.50 - v
Pin-10 Threshold Voltage V10 | Vin under 15V of pin-10 voltage R, =56k — 1.25 — v
Pin-11 r[.‘hreshold Voltagé Vi1l | V., under 15V of pin-11 voltage RL756kn — 1.00 — v
7Pin-12 Threshold Voltage %;M 12 | Vi urluTts;lS\‘v OEZ;—IZ voltage R;=356kQ — | 0.75 — v
Pin-13 Threshold Voltage Vi 13 V.. under 15V of pin-13 voltage R.=56k( — .50 — v
Voltage Difference between Vi 14 & GND“ av, 1 J Measure the voltage difference between Vi, 14 and Gromd | 0.220 | 0.250 | 0.280 v
Voltage Difference between V., 13 & V., 14(1,, 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 Vi, 12 & Vit 13(V,,12-V 13) 4V, 3 ‘ Measure the voltage difference between Vis 12 and V413 | 0.225 | 0.250 | 0.275 v
Voltage Difference between V,, 11 & V4 12(V,,12-V, 1) | Vi 4 | Measure the voltage difference between Vi, 11 and V12 | 0.225 | 0.250 | 0.275 v
Voltage Difference between Vi, 10 & Vi 11(1,10-V,y 110 §dV,i 5 | Measure the voltage difference between Vi 10 and V11 10,225 | 0.250 | 0.275 v
Voltage Difference between Viu 9 & Vi 10 (V. 9-V,, 10 A4V, 6 | Measure the voltage differen;;etween Va9and V., 10 | 0.225 | 0.250 | 0.275 v
Voltage Difference between Viy 8 & Vo 9(V, 8-V, 9 AV, T | Measure the voltage difference between Vi 8 and V., 9 0.225 | 0.250 |90.275 Vv
?oitage Diffe;ernce between Vi 7 & Viu S(V(h 7- V., 8) |4V, 8 | Measure the voltage difference between Viy 7 and Vi8 0.225 | 0.250 | 0.275 v
Voltage Difference between Viy 6 & Vi T(V, 6=V 70 |4V 9 | Measure the voltage difference between Ve 6 and Vi 7 0.225 | 0.250 | 0.275 \
Voltage Difference between Vi 5 & Vi 6V, 5=V 6) |4V, 10| Measure the voltage difference between Viy5and Vi 6 0.225 | 0.250 | 0.275 v
Voltage Difference between Vi, 4 & Viu 5( V., 4- V., 51 14V, 11| Measure the voltage difference between Vi 4 and Vi 5 0.225 | 0.250 | 0.275 v
Voltage Difference between Vi 3 & Vi 4V 3- Vi 41 |4V, 12 Measure the voltage difference between Vidand Vi d 0.225 | 0.250 | 0.275 v
Operating Current 74"1“ Measure pin-15 inflow current under 0V of Vi, at pin-2 — 8.0 4.3 | mA
Qutput  High-Voltage of pin-n Vorn Z.C()C\“'rislzs‘upl:eltftzopii—z(input terminal) under R1=2.0k{} T 9.3 n v
Output Leak Current of pin-n Torn | n=14 to 3, Valpin-2) =0V — | o.01 2| xA
Pin‘i4 Output Low-Voltage under 3V supplving to | 3.0V is supplied to pin-2(input terminal) under 3.0V |
pin-16 (Referent terminal) Vorld  oplving to pin-16  referent terminal} Ry=56k8) — | 0360 nz) my
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 terminal) 16.0 ) 17.3 o v
?in—lﬁ Outflow Current I, 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) =56kQ, pin-1=GND.
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HA12010

@ TEST CIRCUIT
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Output Veltage vs. Input DC Voliage
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Fluorescent Display Tube under 2V of Input Voltage

OOoOOo0oggod

umini us Points

‘ 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 Voltage vs. Input DC Volt-

age’.
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HA12010

W VU METER
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Fluorescent Display Tube for VU Meter

@ SERIES-CONNECTION OF HA12010

THRESHOLD VOLTAGE 14 TO 3
vs. SUPPLY VOLTAGE(1)
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Note) When pin-16 is level-shifted by
resistors, consider pin-16 outflow
current (2 A typ.)
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HA12010

THRESHOLD VOLTAGE 14 TO 3 THRESHOLD VOLTAGE 14 TO 3
vs. AMBIENT TEMPERATURE (1) vs. AMBIENT TEMPERATURE (2)
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