VOLTAGE REGULATORS AN7900/AN7900F Series

AN7900/AN7900F Series

3-Terminal Negative Output Voltage

AN7900 Series Unit © mm

Regulators (1A Type)
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The AN7900 and the AN7900F series are 3-terminal -3 = b
fixed negative output voltage regulator. Stabilized fixed ":
negative output voltage is obtained from unstable DC input 3
voltage without using any external components. 11 types <y
of fixed output voltage are available, =5V, —6V, —7V, —8V, H‘_u f
—9V, ~10V, —12V, —15V, —18V, —20V and —24V. They can | %1
be used widely in power circuits with current capacity up to i @.2 B
1A.
2.54 0.451865 te—2.510.25
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VOLTAGE REGULATORS - AN7900/AN7900F Series

B Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
—35°! v
Input Voltage A%
pu oitag 1 —a0+ v
Power Dissipation Po 15%3 W
Operating Ambient Temperature Toor —30~+380 T
Storage Temperature Teu —55~+150 C

%1 AN7905/F, AN7906/F, AN7907/F, AN7908/F, AN7909/F, ANT7910/F, ANT912/F, AN7915/F, AN7918/F %2 AN7920/F, AN7924/F
%3 Follow the derating curve. When T; exceeds 150°C, the internal circuit cuts off the output.

B Electrical Characteristics (Ta=25C)
@ AN7905/F (—5V Type)

Item Symbol C’il;iitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T,=25C —4.8 —5 | —5.2 A%
Output Voltage Tolerance Vo 1 V,==T~-2V, [,=>mA~14A, P,<15W —4.75 —5.25 %
. . V,=—T7~—-25V, T;=25C 3 100 | mV
Line Regulation REG 1 V=8~ —12V, T,=25C 1 0 mv
. I,=5mA~15A, T;=25C 10 100 | mV
Load Regulation REGe | 1 s mA~750mA, T,=25C 31 50| mV
Bias Current Lgias 2 T,;=25C 2 4 | mA
Input Bias Current Fluctuation Algiasiny 2 V,=~7~-25V, T;=25T 1.3 | mA
Load Bias Current Fluctuation Algiasy 2 lo=5mA~1A, T;=25C 05 | mA
Output Noise Voltage Vo 1 {=10Hz~100kHz, T,=25T 40 uV
Ripple Rejection Ratio RR 3 V,=—8~—18V, [,=100mA, {=120Hz 62 74 dB
Minimur Input/Output VoltageDifference | Voipeminy I,=1A, T;=25C 1.1 A%
Peak Output Current Logpeaty 1 T;=25C 2.1 A
Output Voltage Temperature Coefficient | AV o/ T4 1 I,=5mA, T,=0~125C —0.4 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,= =10V, I,=500mA, C,=2uF, Co=1xF and T; =0~125T

® AN7906/F (—BV Type)

Item Symbol C;'I;ifltit Condition min. | typ. | max. | Unit
Qutput Voltage Vo 1 T;=25C —5.75 —6 |—6.25 \Y
Output Voltage Tolerance Vo 1 V,=—8~-2V, L="mA~14, T,=0~15C P,<15W | —5.7 -6.3 A%
Line Regulation REG 1 V=78~ 73V, T :25,(: 4 120 | m¥
V,=-9~-13V, T;=25C 1.5 60 | mV
. I,=5mA~15A, T;=25C 10 120 | mV
Load Regulation REG. | 1 g 050~ 750mA, T,=25C 3] 60| mv
Bias Current Lsias 2 T;=25C 2 4 | mA
Input Bias Current Fluctuation Algiagry 2 V,=—8~—25V, T;=25C 1.3 | mA
Load Bias Current Fluctuation Algastiy 2 I,=5mA~1A, T;=25C 0.5 | mA
Output Noise Voltage Vio 1 f=10Hz~100kHz 44 uV
Ripple Rejection Ratio RR 3 V,=—9~-19V, [,=100mA, {=120Hz 60 73 dB
Minimum Input/Output VoltageDifference | Vipirminy I,=1A, T;=25C 1.1 %
Peak Qutput Current Lopeas) 1 T;=25C 2.1 A
Output Voltage Temperature Coefficient | AVo/ T, 1 I[,=5mA, T;=0~125C —0.5 mV/T

Note 1) The specified condition T;=25°C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—11V, I,=500mA, C,=2uF, Co=1xF and T;=0~125TC
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VOLTAGE REGULATORS AN7900/AN7900F Series

B Electrical Characteristics (Ta=25C)
® AN7907/F (—1V Type)

Item Symbol C;I;iitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C —6.7 -7 ] —173 A%
Output Voltage Tolerance Vo 1 Vi==9~-20V, [;=SmA~I1A P, 15W —6.65 —7.35 \%
X R V,=—9~-25V, T;=25C 5 140 | mV
Line Regulation REGy 1 V.= —10~—14V, T,=25C 5 70 mv
. Io=bmA~15A, T;=25C 12 140 | mV
Load Regulation RGeS omA~T50mA, T,=25C 4] 70| mv
Bias Current Igias 2 T;=25T 2 4 | mA
Input Bias Current Fluctuation Alpgasasy 2 Vi=—9V~—-25V, T;=25C 1.3 | mA
Load Bias Current Fluctuation Alpigey 2 o=bmA~1A, T;=25C 0.5 | mA
QOutput Noise Voltage Vo 1 f=10Hz~100kHz, T,=25C 48 uV
Ripple Rejection Ratio RR 3 Vi=—10~-20V, [,=100mA, f=120Hz 58 72 dB
Minimurn Input/Output Voltage Difference | Vpipeminy Ib=1A, T;=25C 1.1 \%
Peak Output Current Lotpear) 1 T;=25T 2.1 A
Output Voltage Temperature Coefficient | AVo/ T, 1 Io=5mA, T,=0~125C —0.5 mV/C

Note 1} The specified condition T;=25" means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=~12V, [,=500mA, C,=24F, Co=1xF and T;=0~125C

® AN7908/F (—8V Type)

Item Symbol C’il;iitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C —7.7 -8 | —83 A%
Output Voltage Tolerance Vo 1 Vi==105~-23V, [,=omA~1A P, < 15W ~7.6 —8.4 \Y%
. . V,=-105~—25V, T,;=25C 6 160 | mV
Line Regulation REGy 1 V.= 11~ —17V, T,=25C 2 0 | mv
. To=bmA~15A, T;=25C 12 160 | mV
Load Regulation RGN s 0mA~T50mA, T =25C 4] 80| mv
Bias Current Tnias 2 T;=25TC 2.2 45 | mA
Input Bias Current Fluctuation Algjagusy 2 V,=—105~—-25V, T;=25TC 1{ mA
Load Bias Current Fluctuation Algiagy 2 lo=5mA~1A, T;=25C 0.5 | mA
Output Noise Voltage Vo 1 f=10Hz~100kHz, T,=25C 52 %
Ripple Rejection Ratio RR 3 Vi=—11~-21V, [,=100mA, f=120H2 56 71 dB
Minimum Inpat/Output VoltageDifference | Vpyeenn, Ib=1A, T;=25C 2 Vv
Peak Output Current Togpea 1 T;=25C 2.1 A
Output Voltage Temperature Coefficient | AV¢/ T, 1 Io=5mA, T,=0~125C —0.6 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short {within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,= ~14V, I, =500m4, C,=24F, Co=1xF and T;=0~125C
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VOLTAGE REGULATORS

AN7900/AN7900F Series

M Electrical Characteristics (Ta=25C)

® AN7909/F (—8V Type)

Item Symbol C;I;iitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C —8.65 -9 {—9.35 A%
Output Voltage Tolerance Vo 1 V,=—115~—-24V, l;=bmA~1A, P,<15W —8.55 —9.45 v
Line Regulation REGy 1 V=115~ 26V, T,= 255 ¢ 180 | mV
V,=—12~—-18V, T;=25C 90 | mV
. Io=5mA~15A, T;=25C 12 180 | mV
Load Regulation REGL | s omA ~750mA, T,=25C 4] 90| mv
Bias Current Isias 2 T,=25C 2.2 45 | mA
Input Bias Current Fluctuation Alggsi 2 V,=—11.5V~—26V, T;=25TC 1| mA
Load Bias Current Fluctuation Algiasy 2 Io=5mA~1A, T;=25C 0.5 | mA
Qutput Noise Voltage Vo 1 f=10Hz~100kHz, T,=25T 58 uV
Ripple Rejection Ratio RR 3 V,=—-12~-22V, I,=100mA, {=120Hz 56 71 dB
Minimum Input/Qutput VoltageDifference | Vpireming I,=1A, T;=25C 1.1 A%
Peak Output Current Topean 1 T;=25C 21 A
Output Voltage Temperature Coefficient | AVo/Ta 1 Io=5mA, T;=0~125C —0.6 mV/C

Note 1) The specified condition T;=25 means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value

due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—15V, [,=500mA, C,=2u4F, Co=1x4F and T;=0~125C

® AN7910/F (—10V Type)

Item Symbol C’il;(zitit Condition min. | typ. | max. | Unit
QOutput Voltage Vo 1 T,=25C —96 | —10 |—104 \%
Output Voltage Tolerance Vo 1 V,=-125~ -2V, [,=5mA~14, P,S15W ~9.5 —10.5 \"
. . V,=-125~-27V, T;=25C 8 200 | mV
Line Regulation REGw |1 5 23— 19, T,=85¢C 25| 100 | mv
i Io=5mA~15A, T;=25T 12 200 | mV
§ T REGL | 1 ] = 250mA~750mA, T,=25C 4] 100 | mv
Bias Current Lgies 2 T;=25C 2.5 5 | mA
Input Bias Current Fluctuation Algasin 2 V,=—125~-27V, T;=25C 1| mA
Load Bias Current Fluctuation Algiagy 2 I[o,=5mA~1A, T;=25C 0.5 | mA
Qutput Noise Voltage Vo 1 f=10Hz~100kHz, T,=25C 64 uV
Ripple Rejection Ratio RR 3 Vi=—13~-23V, [,=100mA, f=120Hz 56 71 dB
Minimum Input/Output VoltageDifference | Voipminy Io=1A, T;=25C 1.1 v
Peak Output Current Lopeary 1 T;=25C 2.1 A
Output Voltage Temperature Coefficient | AVo/Ta 1 Io=5mA, T;=0~125C —0.7 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—16V, 1[,=500mA, C,=2xF, Co=1xF and T;=0~125C
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VOLTAGE REGULATORS AN7900/AN7900F Series

B Electrical Characteristics (Ta=25C)
® AN7912/F (—12V Type)

Item Symbol C’il;iitit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25T —115 1 =12 {—125 \%
Output Voltage Tolerance Vo 1 V==145~=-2TV, [,=>mA~14, P,<15W —114 —12.6 '
. . V,=—145~-30V, T;=25C 10 240 | mV
Line Regulation REG 1 V.= 16~ 22V, T,=25¢ 3 120 | v
. Io=5mA~15A, T;=25T 12 240 | mV
Load Regulation REG | 1 s 0mA~750mA, T,=25C 1] 120 | mv
Bias Current Tgias 2 T;=25C 2.5 5| mA
Input Bias Current Fluctuation Algasiy) 2 V,=—145V~ =30V, T,=25C 1| mA
Load Bias Current Fluctuation Algasy 2 Io=5mA~1A, T;=25C 0.5 | mA
Output Noise Voltage Vo 1 f=10Hz~100kHz, T,=25C 75 uV
Ripple Rejection Ratio RR 3 V,=—15~-25V, [,=100mA, f=120Hz 55 70 dB
Minimurn Input/Output Voltage Difference | Vpieqminy Io=1A, T,=25C 1.1 A%
Peak Output Current Lopeaio 1 T,=25TC 2.1 A
Output Voltage Temperature Coefficient | AVo/Ta 1 I,=5mA, T;=0~125C —0.8 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms; that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—19V, [,=500mA, C,=2uF, Co=1xF and T;=0~125C

@ AN7915/F (—15V Type)

Item Symbol C’il;?:itit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25T —144 | —15 |—156 A%
Output Voltage Tolerance Vo 1 V,==175~-30V, [, =5mA~14A, P, <15W —14.25 —15.75 \%
Line Regulation REG, . Vi=—175~-30V, T; =_25 C 11 300 | mV
V,=-20~-26V, T;=25C 3 150 | mV
Load Regulation REG, 3 Io=5mA~15A, T;=25C e 12 300 | mV
Io=250mA~750mA, T;=25C 4 150 | mV
Bias Current Isias 2 T;=25C 2.5 5| mA
Input Bias Current Fluctuation Alggasn) 2 V,=-175V~—-30V, T;=25C 1] mA
Load Bias Current Fluctuation Algiasy 2 Io=5mA~1A, T;=25C 0.5 | mA
Qutput Noise Voltage Vo 1 f=10Hz~100kHz, T,=25C 90 uV
Ripple Rejection Ratio RR 3 V,=—185~—-285V,1,=100mA, f=120Hz 54 69 dB
Minimum Input/Output Voltage Difference | Voypminy Io=1A, T,=25C 1.1 v
Peak Output Current Lotpear) 1 T;=25C 2.1 A
Qutput Voltage Temperature Coefficient | AVo/Ta 1 [o=5mA, T;=0~125C -0.9 mV/T

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—23V, I,=500mA, C,=2u4F, Co=1x4F and T,=0~125C
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VOLTAGE REGULATORS AN7900/AN7900F Series

B Electrical Characteristics (Ta=25C)
® AN7918/F (—18V Type)

Ttem Symbol C’il;f:itit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C —17.3 | —18 |—18.7 vV
QOutput Voltage Tolerance Vo 1 V,=-21~-33V, [, =SmA~1A, P,<15W -17.1 —18.9 A%
Line Regulation REG, | 1 =2~ =38V, T,=25C 15| 360 | mV
V,=—24~-30V, T;=25C 5 180 | mV
. Io=5mA~15A, T,=25C 12 360 | mV
Load Regulation REGL 11 350~ 750mA, T,=25¢C 4| 180 | mV
Bias Current Taias 2 T,=25C 2.5 5| mA
Input Bias Current Fluctuation Algiasay 2 V,=—-21V~—-33V, T;=25C 11 mA
Load Bias Current Fluctuation Algjagry 2 Io=5mA~1A, T;=25T 0.5 | mA
Output Noise Voltage | Vg 1 f=10Hz~100kHz, T,=25C 110 uV
Ripple Rejection Ratio RR 3 V,=—22~-32V, [,=100mA, {=120Hz 53 68 dB
Minimun Input/Output VoltageDifference | Vpiegming I,=1A, T;=25C 1.1 A%
Peak Output Current Lopea 1 T,=25C 2.1 A
Output Voltage Temperature Coefficient | AVo/T, 1 Io=5mA, T;=0~125C -1 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—27V, [,=500mA, C,=24F, Co=1xF and T;=0~125T

® AN7920/F (—20V Type)

Item Symbol C’il;?:?ltit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25C —19.2 | —20 |—20.8 A%
Output Voltage Tolerance Vo 1 V,==23~ =35V, [;=bmA~1A, P,s15W —19 —21 \"
V,=—23~-35V, T;=25C 16 400 | mV
Line Regulati REG,, 1
"R w V,=—26~—32V, T,=25C 55| 200 | mV
Io=5mA~1.5A, T;=25C 12 400 | mV
Load Regulati REG 1
G = - Io=250~750mA, T,=25C 4] 200 mv
Bias Current Tgias 2 T;=25C 3 51 mA
Input Bias Curfent Fluctuation Algiasiy 2 V,=-23V~—35V, T,=25C 1| mA
Load Bias Current Fluctuation Algiasy 2 Io=5mA~1A, T;=25C 0.5 | mA
Output Noise Voltage Vo 1 f=10Hz~100kHz, T,.=25TC 135 uVvV
Ripple Rejection Ratio RR 3 V,=—24~-34V, [,=100mA, {=120Hz 52 67 dB
Minimum Input/Output Voltage Difference | Vpipeminy Io=1A, T;=25C 1.1 A%
Peak Output Current Lopeaty 1 T;=25C 2.1
Output Voltage Temperature Coefficient | AVo/ T, 1 Io=5mA, T;=0~125TC -1 mV/C

Note 1) The specified condition T;=25C means that the test should be carried out with the test time so short. (within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—29V, I;=500mA, C,=2uF, Co=1¢F and T;=0~125C
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VOLTAGE REGULATORS AN7900/AN7900F Series

B Electrical Characteristics (Ta=25C)
© AN7924/F (—24V Type)

Ttem Symbol C’ill“?:itit Condition min. | typ. | max. | Unit
Output Voltage Vo 1 T;=25TC —23 | —24 1 —25 A%
Output Voltage Tolerance Vo 1 V,=-27~-38V, [,=SmA~1A P,S15W —22.8 —25.2 \%
. . V,=—27~-38V, T;=25C 18 480 | mV
Line Regulation REGy 1 V.= 30~ —36V, T,=25C 5 200 | mv
. Io=5mA~15A, T;=25C 12 480 | mV
Load Regulation RGeS imA~750mA, T,=25C 4| 240 | mv
Bias Current Tnias 2 T;=25C 3 5| mA
Input Bias Current Fluctuation Al 2 V,=—27V~-38V, T;,=25C -1 1 mA
Load Bias Current Fluctuation Al 2 Io=5mA~1A, T;=25C 0.5 | mA
Output Noise Voltage Vio 1 f=10Hz~100kHz, T,=25TC 170 uV
Ripple Rejection Ratio RR 3 V,=—28~—-38V, [,=100mA, {=120Hz 50 65 dB
Minimurn Input/Output VoltageDifference | Vpipaming Ib=1A, T,;=25TC 1.1 A%
Peak Output Current Lopear) 1 T;=25C 2.1 A
Qutput Voltage Temperature Coefficient | AVo/Ta 1 Io=5mA, T;=0~125C -1 mV/T

Note 1) The specified condition T; =257 means that the test should be carried out with the test time so short {within 10ms) that the drift in characteristic value
due to the rise in chip junction temperature can be ignored.
Note 2) When not specified, V,=—33V, I;=500m4, C,=24F, Co=1xF and T;=0~125C

Test Circuit 1 (Vo, REGin, REGL, Vi, logeas, 4V,/Ta) Test Circuit 2 (Iias, 4Iiasam, 4Inasay)
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Output Voltage Fluctuation(mV)

VOLTAGE REGULATORS

AN7900/AN7900F Series

6PD ~Ta{ AN7900F Series)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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