HA178L 00 Series

3-terminal Fixed Voltage Regulators

HITACHI

ADE-204-051 (2)

Dec. 2000

Description

The HA178L 00 series three-terminal fixed output voltage regulators. Can be used not only as stabilized

power sources, but also as Zener diodes because of their small outline package.

Features

e Maximum output current: 150 mA (Tj= 25°C)
» Large maximum power dissipation: 800 mW
» Overcurrent protection

» Temperature protection circuit

Ordering Infor mation

Standard Output Voltage

A Version Output Voltage

Application Tolerance 8% Tolerance 5%
Industrial use HA178LO0OP HA178LO0OPA
Commercial use HA178L00 HA178L0O0A

HA178LOOUA
Hltach? i
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HA178L 00 Series

Output Voltage and Type

HA178L OOPA « HA178L00P « HA178L 00A « HA178L 00

Output Voltage (V) Type Package
2.5 HA178L02 TO-92M
5 HA178L05
5.6 HA178L56
6 HA178L06
8 HA178L08
9 HA178L09
10 HA178L10
12 HA178L12
15 HA178L15
HA178L 00UA
Output Voltage (V) Type Marking Package
2.5 HA178L02UA 8A UPAK
5 HA178LO5SUA 8B
5.6 HA178L56UA 8C
6 HA178LO6UA 8D
8 HA178LO8SUA 8E
9 HA178L0O9UA 8F
10 HA178L10UA 8G
12 HA178L12UA 8H
15 HA178L15UA 8J
HITACHI
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HA178L 00 Series

Pin Arrangement

* TO-92M * UPAK
Q 4
Mark Mark
1. 0UT U U U 1. 0UT
2. GND 2. GND
1 3.IN 12 3 3.IN
23 4. GND
Block Diagram
"
Over Current
Protection
—(1) OUT
Error /?
Amp. Vref= 2.5V
Temperature Reference §
Protection Voltage
i e—(2) GND
Standard Circuit
IN ouT
O HA178Lxx O
VIN VOUT
:F Cin COUT:F
0.33pF 0.1pF
e
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HA178L 00 Series

UPAK Product (HA178L00UA) Mark Patterns

The mark patterns shown below are used. on UPAK products, as the package is small. Note that the product
code and mark pattern are different.The pattern is laser-printed.

ouT
1) @
GND | ()
24
Band Mark
IN
B @ 6

Notes: 1. Boxes (1) to (5) in the figures show the position of the letters or numerals, and are not actually
marked on the package.
2. (1) and (2) show the product-specific mark pattern. (seetable 1)

Tablel

Output Voltage (V) Product No. Mark Pattern (2 digit)
2.5 HA178L02UA 8A
5 HA178LO5UA 8B
5.6 HA178L56UA 8C
6 HA178LO6UA 8D
8 HA178LO8UA 8E
9 HA178LO9UA 8F
10 HA178L10UA 8G
12 HA178L12UA 8H
15 HA178L15UA 8J

3. (3) shows the production year code (the last digit of the year).
4. (4) shows the production month code (see table 2).

Table?2
Production Month 1 2 3 4 5 6 7 8 9 10 11 12
Marked Code A B C D E F G H J K L M

5. (5) shows the production week code.

HITACHI
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HA178L 00 Series

Absolute Maximum Ratings (Ta= 25°C)

Item Symbol Rating Unit Note

Input voltage Vi 35 Vv

Power dissipation P, 800 mw TO-92M**
800 mw UPAK*?

Operating ambient temperature Topr —-20to +75 °C TO-92M
—20to +85 °C UPAK

Storage temperature Tstg —55to +150 °C

Note: 1. Ta<25°C, If Ta >25°C, derate by 6.4 mW/°C (See figure A)
2. 15mm x 25mm x 0.7 mm alumina ceramic board, Ta < 25°C (See figure B)
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HA178L 00 Series

HA178L02 Electrical Characteristics
V=10V, ly,;=40mA,0°C Tj 125°C,C,=0.33 puF, C,,;=0.1puF)

HA178L02PA

HA178L02P HA178L02A

HA178L02 HA178L02UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage  Vgyr 232 248 264 238 248 258 V Tj=25°C
Line regulation 8V e — 3 125 — 3B 95 mv Tj=25°C 7V<V,<20V

— 30 100 — 30 75 8VvsVys20V
Load regulation &Vgopp — 14 — — 14 — mV Tj=25°C 1.0 mA < lgy; <150 mA

— 95 50 — 95 50 1.0 MA < Iy €100 mA

— 45 25 — 45 25 1.0 MA < lgy; <40 MA
Output voltage Vg, 228 — 268 235 — 261 V 7V<Vy,<20V,

1.0 mA <y £40 mA

228 — 268 235 — 261 V=9V, 1.0mA< Iy, £70 mA
Quiescent lo — 30 60 — 30 6.0 mA Tj=25°C
current
Quiescent dl, - — 15 — — 15 mA Tj=25°C 8V<V,<20V
current change — — 02 — — o1 1.0mA< 1., <40 mA
Ripple rejection R, — 60 — — 60 — dB f=120 Hz,
ratio 80V<sV,<18V,Tj=25°C
Temperature &V, /0T] — +02 — — +0.2 — mV/°C I =5 mA
coefficient of
output voltage

HITACHI
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HA178L 00 Series

HA178L 05 Electrical Characteristics
V=10V, ly,;=40mA,0°C Tj 125°C,C,=0.33 puF, C,,;=0.1puF)

HA178L0O5PA

HA178L0O5P HA178L05A

HA178L05 HA178L0O5UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage Vg, 468 50 532 48 50 52 V Tj=25°C
Line regulation 8V e — 55 200 — 55 150 mVvV Tj=25°C 7V<V,<20V

— 45 150 — 45 100 8V<sV,ys20V
Load regulation &Vg oy  — 6 — — 16 — mVv Tj=25°C 1.0 mA < lgyr <150 mA

— 11 60 — 11 60 1.0 mA < lg,; €100 mA

— 50 30 — 50 30 1.0 MA < lgy; <40 mA
Output voltage Vg 46 — 54 475 — 525 V 7TV<Vy<20V,

1.0 mA < Iy £40 mA

46 — 54 475 — 525 V=10V, 1.0 mA< Iy, £70 mA
Quiescent lo — 30 60 — 30 6.0 mA Tj=25°C
current
Quiescent dl, - — 15 - — 1.5 mA Tj=25°C 80V<V,<20V
current change — — 02 — — o1 1.0mMA< I, <40 mA
Ripple rejection R, — 58 — — 58 — dB f=120 Hz,
ratio 80V<sV,<18V,Tj=25°C
Temperature &V, /0T] — +01 — — +0.1 — mV/°C Iy =5 mA
coefficient of
output voltage
Dropout voltage Vgee — 1.7 — - 17 — V Tj=25°C

HITACHI
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HA178L 00 Series

HA178L56 Electrical Characteristics
V=11V, ly,;=40mA,0°C Tj 125°C,C,=0.33 uF, C,,;=0.1puF)

HA178L56PA

HA178L56P HA178L56A

HA178L56 HA178L56UA
Item Symbol Min  Typ Max Min Typ Max Unit Test Conditions
Output voltage Vg, 524 56 596 538 56 582 V Tj=25°C
Line regulation 8V e — 50 200 — 50 150 mVv Tj=25°C 76 V<V, <21V

— 45 150 — 45 100 85VsV,<21V
Load regulation Vg onp — 7 - — 17 — mv Tj=25°C 1.0 mA < lg,; <150 mA

— 11 60 — 11 60 1.0 mA < lg,; €100 mA

— 50 30 — 50 30 1.0 MA < lgy; <40 mA
Output voltage Vg 516 — 6.04 532 — 588 V 76V<V,<21V,

1.0 mA < Iy £40 mA

516 — 6.04 532 — 588 V=11V, 1.0 mA <y, <70 MA
Quiescent lo — 30 60 — 30 6.0 mA Tj=25°C
current
Quiescent dl, - — 15 — — 1.5 mA Tj=25°C 85V<V, <20V
current change — — 02 — — 01 1.0MA< I, <40 mA
Ripple rejection R, — 58 — — 58 — dB f=120 Hz,
ratio 85V<V, <185V, Tj=25°C
Temperature &V, /0Tf] — +01 — — +0.1 — mV/°C Ig,;=5mA
coefficient of
output voltage
Dropout voltage Vgee — 1.7 — - 17 — V Tj=25°C

HITACHI
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HA178L 00 Series

HA178L 06 Electrical Characteristics
V=11V, ly,;=40mA,0°C Tj 125°C,C,=0.33 uF, C,,;=0.1puF)

HA178L0O6PA

HA178L06P HA178L0O6A

HA178L06 HA178L0O6UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage Vg, 561 60 639 576 6.0 6.24 V Tj=25°C
Line regulation 8V e — 50 200 — 50 150 mVv Tj=25°C 8.1V<V,<21V

— 45 150 — 45 110 9.0VsV,<21V
Load regulation &Vg oy  — 75 — — 175 — mVv Tj=25°C 1.0 mA < lgyr <150 mA

— 12 70 — 12 70 1.0 mA < lg,; €100 mA

— 55 3 — 55 35 1.0 MA < lgy; <40 mA
Output voltage Vg 552 — 648 57 — 6.3 V 81V<sV, <21V,

1.0 mA < Iy £40 mA

552 — 648 57 — 6.3 V=11V, 1.0 mA < Iy, £70 A
Quiescent lo — 30 60 — 30 6.0 mA Tj=25°C
current
Quiescent dl, - — 15 - — 1.5 mA Tj=25°C9.0V<sV, <20V
current change — — 02 — — o1 1.0mA< I, <40 mA
Ripple rejection R, — 57 — — 57 — dB f=120 Hz,
ratio 9.0V<sV,<19V,Tj=25°C
Temperature &V, /0T] — +01 — — +0.1 — mV/°C Iy =5 mA
coefficient of
output voltage
Dropout voltage Vgee — 1.7 — - 17 — V Tj=25°C
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HA178L 00 Series

HA178L 08 Electrical Characteristics
(Vy=14V,ly;=40mA,0°C Tj 125°C,C,=0.33 uF, C,,;=0.1puF)

HA178L0O8PA

HA178L08P HA178L08A

HA178L08 HA178L0O8UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage Vg, 748 80 852 77 80 83 V Tj=25°C
Line regulation 8V e — 20 200 — 20 175 mVv Tj=25°C 105V<V, <23V

— 12 150 — 12 125 11V<V,<23V
Load regulation &Vgopp — 22 @ — — 22 9 — mV Tj=25°C 1.0 mA < lgyr <150 mA

— 15 80 — 15 80 1.0 mA < lg,; €100 mA

— 70 40 — 7.0 40 1.0 MA < lgy; <40 mA
Output voltage Vg 736 — 864 76 — 84 V 105V<V, <23V,

1.0 mA < Iy £40 mA

736 — 864 76 — 84 V=14V, 1.0 mA < Iy, £70 MA
Quiescent lo — 30 65 — 30 65 mA Tj=25°C
current
Quiescent dl, - — 15 - — 1.5 mA Tj=25°C 11V <V, €23V
current change — — 02 — — o1 1.0mMA< I, <40 mA
Ripple rejection R, — 5% — — 55 — dB f=120 Hz,
ratio 12V<V,<23V,Tj=25°C
Temperature &V, /0Tf] — 01 — — -01 — mV/°C Iy =5mA
coefficient of
output voltage
Dropout voltage Vgee — 1.7 — - 17 — V Tj=25°C

HITACHI
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HA178L 00 Series

HA178L 09 Electrical Characteristics
V=15V, ly,;=40mA,0°C Tj 125°C,C,=0.33 pF, C,,;=0.1puF)

HA178L09PA

HA178L09P HA178L09A

HA178L09 HA178L09UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage Vg, 842 9.0 958 864 90 936 V Tj=25°C
Line regulation 8V e — 80 230 — 80 200 mVv Tj=25°C 114V <V, <24V

— 20 160 — 20 160 12V<V,y<24V
Load regulation Voo — 245 — — 245 — mV Tj=25°C 1.0 mA < lgyr <150 mA

— 17 90 — 17 90 1.0 mA < lg,; €100 mA

— 80 45 — 80 45 1.0 MA < lgy; <40 mA
Output voltage Vg 828 — 9.72 855 — 9.45 V 114V <V, <24V,

1.0 mA < Iy £40 mA

828 — 972 855 — 945 V=15V, 1.0 mA< Iy, £70 mA
Quiescent lo — 31 65 — 31 65 mA Tj=25°C
current
Quiescent dl, - — 15 - — 1.5 mA Tj=25°C 12V <V, <24V
current change — — 02 — — o1 1.0mMA< I, <40 mA
Ripple rejection R, — 5% — — 55 — dB f=120 Hz,
ratio 12V<sV<24V,Tj=25°C
Temperature OV, /0Tj — -015— — -015— mV/°C Iy, =5mA
coefficient of
output voltage
Dropout voltage Vgee — 1.7 — - 17 — V Tj=25°C
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HA178L 00 Series

HA178L 10 Electrical Characteristics
V=16V, ly;=40mA,0°C Tj 125°C,C,=0.33 uF, C,,;=0.1puF)

HA178L10PA

HA178L10P HA178L10A

HA178L10 HA178L10UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage Vg, 9.35 10 10.659.6 10 104 V Tj=25°C
Line regulation 8V e — 80 230 — 80 230 mVv Tj=25°C 125V<V, <25V

— 30 170 — 30 170 13V<V,<25V
Load regulation &NVgopp — 26 — — 26 — mV Tj=25°C 1.0 mA < lgyr <150 mA

— 18 90 — 18 90 1.0 mA < lg,; €100 mA

— 85 45 — 85 45 1.0 MA < lg,; <40 mA
Output voltage Vq,r 92 — 108 95 — 105 V 125V<V, <25V,

1.0 MA < lg; <40 mA

92 — 108 95 — 10.5 V=16V, 1.0 mA< Iy, <70 mA
Quiescent lo — 31 65 — 31 65 mA Tj=25C
current
Quiescent dl, - — 15 — — 15 mA Tj=25°C 13V <V, <25V
current change —  — 02 — — o1 1.0MA < Iy, <40 mA
Ripple rejection Rgg, — 54 — — 54 — dB f=120 Hz,
ratio 13V<V,<24V,Tj=25°C
Temperature OVy,/0Tfj — 02 — — =02 — mV/°C I,y =5mA
coefficient of
output voltage
Dropout voltage Vzee — 1.7 — — 17 — VvV Tj=25°C

HITACHI
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HA178L 00 Series

HA178L 12 Electrical Characteristics
V=19V, ly;=40mA,0°C Tj 125°C,C,=0.33 pF, C,,;=0.1puF)

HA178L12PA

HA178L12P HA178L12A

HA178L12 HA178L12UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage Vqr 11.2212 12.78115 12 125 V Tj=25°C
Line regulation &Vg,e — 120 250 — 120 250 mVv Tj=25°C 145V <V, <27V

— 100 200 — 100 200 16V<sV,<27V
Load regulation Vg oy — 285 — — 285 — mV Tj=25°C 1.0 mA < Iy, <150 mA

— 20 100 — 20 100 1.0 mA < lg,; €100 mA

— 10 50 — 10 50 1O0mA<I,,; <40 mA
Output voltage Vqr 11.04 — 1296114 — 126 V 145V <V, <27V,

1.0 mA < Iy £40 mA

11.04 — 1296114 — 126 V=19V, 1.0 mA< Iy, £70 mA
Quiescent lq — 31 65 — 31 65 mA Tj=25°C
current
Quiescent al, - — 15 — — 15 mA Tj=25°C 16 V<V,<27V
current change — — 02 — — o1 1.0mA<I,, <40 mA
Ripple rejection R, — 52 - — 52 — dB f=120 Hz,
ratio 15V<V, <25V, Tj=25°C
Temperature oV /0Tj — 03 — — 03 — mV/°C Iy, =5 MA
coefficient of
output voltage
Dropout voltage Vgee - 17 — — 1.7 — V Tj=25°C

HITACHI
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HA178L 00 Series

HA178L 15 Electrical Characteristics
V=23V, lg,;=40mA,0°C Tj 125°C,C,=0.33 uF, C,,;=0.1puF)

HA178L15PA

HA178L15P HA178L15A

HA178L15 HA178L15UA
Item Symbol Min Typ Max Min Typ Max Unit Test Conditions
Output voltage Vqur 14.03 15 1597144 15 156 V Tj=25°C
Line regulation 8V e — 130 300 — 130 300 mV Tj=25°C 175V<V, <30V

— 110 250 — 110 250 20V<V,<30V
Load regulation &NVgopp — 36 — — 36 — mV Tj=25°C 1.0 mA < lgyr <150 mA

— 25 150 — 25 150 1.0 mA < lg,; €100 mA

— 12 75 — 12 75 1.0 MA < lgy; <40 mA
Output voltage Vg 13.8 — 16.2 14.25— 1575V 175V<V,,<30V,

1.0 mA < Iy £40 mA

138 — 16.2 14.25— 15.75 V=23V, 1.0mA< Iy, <70 mA
Quiescent lo — 32 65 — 32 65 mA Tj=25°C
current
Quiescent dl, - — 15 - — 1.5 mA Tj=25°C 20V <V, <30V
current change — — 02 — — o1 1.0mMA< I, <40 mA
Ripple rejection R, — 49 — — 49 — dB f=120 Hz,
ratio 185V <V, <285V, Tj=25°C
Temperature oVgy,/0Tfj — 05 — — 05 — mV/°C ly,; =5mA
coefficient of
output voltage
Dropout voltage Vgee — 1.7 — - 17 — V Tj=25°C

HITACHI
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HA178L 00 Series

Characteristic Curves

Output Voltage vs. Junction Temperature Voltage Drop vs. Junction Temperature
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HA178L 00 Series

Output Voltage vs. Input Voltage (3) Quiescent Current vs. Input Voltage (1)
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HA178L 00 Series

Output Voltage vs. Output Current Quiescent Current vs. Junction Temperature (1)
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HA178L 00 Series

Ripple Rejection Ratio vs. Frequency (1) Ripple Rejection Ratio vs. Frequency (2)
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HA178L 00 Series

Package Dimensions

Unit: mm
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HA178L 00 Series

Unit: mm

20
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HA178L 00 Series

Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
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