HA1 7 7236, HA1 7723 @® Voltage Regulator

HA17723, high accuracy voltage regulator for general
purposes, features low stand-by current — quiescent current,
low temperature drift and high ripple rejection ratio.

Output current above 150mA is also available by adding PNP
or NPN transistors externally. This voltage regulator finds

wide application, using in series, parallel and as switches.
Industrial Use . . _ . . . .. ... ... . ..... HA17723G

Commercial Use . . . . . o v oo HA17723

B CIRCUIT SCHEMATIC
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HA17723G,HA17723

l ABSOLUTE MAXIMUM RATINGS : Ta=25°C

{tem Symhbol HA17723G HA17723 Unit
Supply Voltage Voo 40 40 v
Input /Output Voltage Differential Vierr v o 40 40 v
Differential Input Voltage Voo oas =5 5 v
Maximum Output Current I 150 150 i mA
Current from Vees Frrs 15 15 mA
Power [lissipation® I’ 950" 830" mWW
Operating Temperature Tin- - 20 to+ 75 0to +70 e
Storage Temperature Tie -85 to 1+ 150 —55 to +125 C

#* Derating above 250 will he 7.6mW T°
* x [lerating above 25¢ will be 8.3mW

S ELECTRICAL CHARACTERISTICS Te=25"C:

[tem Svmbol Test Conditions min tvp max Unit
U,m 12 to 15V — 0.01 0.1 %
V..=12 to 40V — 0.1 0.5 %
[.ine Regulation S e 12 1o 15V — — 0.4 %

Ta-—20 10 -+ 75T
; V.= 12 to 15V, B B 0.3 .
Tu=0to +70°C ’ v
Foo=1 to 50mA — 0.03 0.2 %

I.=1 to 50mA

.. * - - 0.7 %

l.oad Regulation SV Ta= 2010 +75C

I..=1 to 50mA

Ta=0 10 +70°C B B 08 7
7 o /= 50Hz to Crie=0 — 74 — dB
Ripple Rejection LT LkHz CarreSaF — Py — 1B
Average Temperature Coefficient of s Ta= 20 10 +75°C . — 0.003 0.018 %6/°C
Output Voltage Ta=0 o +70°C — 0.003 0.015 %/C
Reference Voltage Vs V= Vee=Ve=12V,. Vi =0 6.80 7.15 7.50 \Y
Standby Currem Isr V.=30V, [.=0 — - 4.0 mA
Short Circuit Current Limit I k. =100, V.=0 — 65 — mA

* HA17723G Only

@ HITACHI 101
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MELECTRICAL CHARACTERISTICS MEASURING CIRCUIT

°
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HA17723G,HA17723

LINE RE LATI .
STAND-BY CURRENT VS. INPUT VOLTAGE GULATION VS. INPUT/OUTPUT
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OUTPUT IMPEDANCE VS. FREQUENCY
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BMHA17723, APPLICATIONS

HA17723 is high accuracy voltage regulator for general
purposes and may be used as voltage sources in various types.

1. Fixed Voltage Source in Saries

1.1 Low Voltage, 2 to 7 volts, Regulator

Fig. 1 shows the construction of a basic iow voitage regula-
tor. The divider by resistors R, and R, from VREF is to
make the reference voltage which will be provided to non-
inverted input of the error amplifier, be less than output
voltage. In the fixed voltage source where the output voltage
will be fed back to the error amplifier directly as shown in
Fig. 1. Output voltage will be divided VRgf since the
output voltage is equal to the reference voltage.

Thus, the cutput voltage Vout is;

78 Vv Hz .
owe = AV REE, R T
’ I\)J * R )
o
V(c'—}v(
Vour
| Vxer
Rse =0
< R Cl. ——AAA- o
T 2.15kQ
€S
f—- ¢ / Rs 1.5k@
Val +1 Vul —) WA
Caer l

R | 100pF
1HFI 2ok vee Jcomp TO100P
»

Fig.1 Low Voltage (2 to 7V) Regulator

1.2 High Voltage, 7 to 37V, Regulator

Fig. 2 shows the constructiaon of a regulator when ocutput
voltage is higher than the reference voltage, VReg. The
VREF shall be added to the non-inverted input of the error
amptifier via a resistor, R,. The feedback voltage is available
by dividing the output voltage with resistors R, and R, .

Thus gutput voltage Vout is:

Vier R
Viwr=—— n= ———

Fig.2 High Voltage (7 to 37V} Regulator

1.3 Negative Voltage Regulator

Fig. 3 shows the construction of a so-called negative voltage
regulator which generates negative output voltage with regard
to the GND. Assuming that the output voitage, —Vput
increased in the negative directions. As the voltage across the
R, is larger than that across the R, which provides the
reference voltage, output current of the error ampiifier
increases. In the controtl circuit, the impedance decreases
with increasement of input current, which makes the base
current of the external transistor Q approach to the potential
at GND. As the results, the output voltage returns to the
established vaiue and stable output voltage 1s avaitable.

The output voltage ~V gt in this circuit is;

R.'R. R,
. [”’.m.r' - . P ,(; F
(R—, 4R, Rl) Vier.

{Ri{ R2 1" (Rs+ RV
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Fig.3 Negative Voltage Regulator
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1.4 How to Increase the Qutput Current

It 15 necessary for increasement of output current to increase
the current capacitance in the control circuit. Fig. 4 and Fig.

5 show examples, where transistors are externally added.
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Fig.5 Wethod to Increase Qutput Current (2)

2. Fixed Voltage Source in Parallel Control

Fig. 6 shows the circuit of fixed voltage source in paraliel

control.
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Fig.6 Fixed Voltage Source in Parallel Control

3. Switching Regulator

Fig. 7 shows the circuit of a switching regulator. The error
amplifier, control circuit and forward feedback circuit R,
and R, operate in together as a comparator, and make the
external transistors Q, and Q, operate as switching elements
to turn ON/OFF. In this circuit, the self-oscillation stabilizes
the output voltage and the change in output is absorbed by
the changes of conducted period of switches.

Va
L 1009
Z R kR Q2
Virl e t—
Vrer Vaur Q
el ”l.;
1.2mH
Ks 510
CLp—4a J Voue
('Sj——' l
[ 95
Va4t vl 100 F
Ver TCOMP

Fig.7 Positive Voltage Switching Requlator

Fig. 8 and Fig. 9@ show the circuit of negative voltage switch-
ing regulator and its characteristics.
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Fig.8 Negative Voltage Switching Regulator
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Fig.9 Operating Characteristics of Negative
Voltage Switching Regulator
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Fig.9 Operating Characteristics of Negative
Voitage Switching Regulator

4. Fixed Voltage Sourca in Floating Type

Voltage sources in floating type or boost type are typically
employed when high voltage output is required. Fig. 10
shows the circuit of a fixed voltage source in the floating
type. For considering the stabilization in this circuit,
assuming that the output voltage increased, At the input ter-
minal of the error amplifier, non-inverted input will become
low compared with inverted input, and the output current of
the error amplifier decrease. Then, the current from the
terminal V, in the control circuit decrease. As the results,
the base current of the external resistor Q, will decrease and
collector current will decrease, resulting to control increase-
ment of the cutput voitage.

Vi
<3
Ry 6.2kQ
Vch TVC ZOW
Verer Vaur |—
VZ'——< Q
D 12V sh
Bzliqdh 33 oka/ cL )
1SThE CS— ¢
Vil +)Vl - T
Ra Shs £33 COM 1
53.7kQ 2 3.0k2 e
Vem

Fig.10 Positive Voltage Floating Regulator

The output voltage Vgt in the circuit, Fig. 10 is;

v. _(RitR: R ﬂ)

R:+R. R.

Fig. 11 shows the circuit diagram of the negative fixed
voltage source in floating type.

-

Rs 10kQ
J’ T Veo| ]¥e
¥arr Veur :;l’gk!.!
D12V 1 ra
HZ12 Va2 'ﬁ
Ra ® Ra cLb—
97.6kQ 3kQY
CSH—
Vab4) Wl =)
lfw

i<
3.575&% 3kQ{ VL:L EoMP T 100pF
[

Fig.11

Negative Voltage Floating Regulator

5. Other Applications
Other applications are follows.
5.1 Fixed Voltage Source with Reduction Type Current

Limiter
Q
[
Voo V(i
Rge 309
Veer Vaut -
* R,
T27kg
$ R
£2.15kQ L
4 R
cshb—  Fsskn
Vin(+) Vin{—) Y4
TR
F5.0k0 ‘5150"”1 S

»

Fig.12 Fixed Voltage Source with Reduction
Type Current Limiter
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Fig.13 Current Control Characteristics of Fixed Voltage
Source with Reduction Type Current Limiter
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5.2 Fixed Voltage Source Turning ON/OFF External

Control
Via
o
Yop Ve
Rsc
Veer Vout ‘g‘w——1y—”—1“ Vaur
L)
Note
<
Zz R
T 215k cL
Nete) Insert when
CSs Vowr 210V
Virl +1 Vil =)
<, R, SCun®

2 Vs | coMp R,
{’ 4,990 ] 240 T, (%qntrul
L 2kQ Signal
; ; InF

Fig.14 Fixed Voltage Source Turning ON/OFF
External Control

Ta <25 |

Ourput Vottage b o4

Fig.15 Operating Characteristics of Fixed
Voltage Source Turning ON/OFF
External Control
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