TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

THREE TERMINAIL POSITIVE VOLTAGE REGULATORS
5V, 6V, 7V, 8V, 9V, 10V, 12V, 13V, 15V, 18V, 20V, 24V.

FEATURES

Suitable for C-MOS, TTL, DTL, HTL Power Supply.
+ Internal Short-Circuit Current Limiting.

=]
£

MILLIMETERS

A T.20 Max
+ Internal Thermal Overload Protection. ‘; 220 b
+ Maximum Output Current of 150mA (Tj=25T). o 250 Nax
- Packaged in TO-92L. e
G 1.70 MAY
H 0.55 MAX
J 14.004 0.650
MAXIMUM RATINGS (Ta=25T) T ormoio
CHARACTERISTIC SYMBOL | RATING | UNIT }:; g:-
0 1.25
BY~15V) b : aé.'fl-g —
Input Voltage (18 ~24V) Vv 0 v 1 ouTFUT 1; 12.5;%)(()).50
2. COMMON -
Power Dissipation P 800 mW 8. IPUT
Operating Junction Temperature T -30~150 | T TO—-92L
Operating Temperature Topr -30~715 T
Storage Temperature Teatg -55~150 T
EQUIVALENT CIRCUIT
3 JINPUT
Qlz
N, Q13
Q11
@ % ™~
< m
. (1) oUTPUT
m%
[
ED %
m
* 2 ) COMMON
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA7RLOSBE/BPV
(Unless otherwise specified, V=10V, Iour=40mA, Cn=033pF, Cour=0.1uF, 0CT=T;=125T)
CHARACTERISTIC SYMBOL CI/ILE{EéSI;IFT TEST CONDITION MIN, | TYP. |MAX. | UNIT
Output Voltage Vour 1 T;=25C 48 5.0 52 Vv
TOVEV=20V - 55 150
Input Regulation Reg line 1 T=25C mV
BOVZVm=20V - 45 100
1.0mA =Tour = 100m A - 11 60
Load Regulation Reg load 1 T;=25C mV
1.0mA = Iour = 40mA - 5.0 30
TOVE=VnZ20V
= = 4,75 - 525
1.OmA ZIlour<40mA
Qutput Voltage Vour 1 v
V=10V, ~
1L.0mA =Tour=70mA 47 55
T=25C - 3.1 5.0
Quiescent Current Iz 1 mA
T=125T - -] 839
S8O0V=V=20V - - 15
Quiescent Current Change Alp 1 mA
1.0mA =Toor=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f<100kHz - 40 - TV ims
. - - mV/
Long Term Stability AV qur/it 1 12 L0k
{=120Hz
. L . o \ _
Ripple Rejection Ratio RR SOV V< 1SV, T2 41 49 dB
| VIN7 o
Dropout Voltage 1 T;=257C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCryvo 1 Iour=bmA - -06 - mV/TC
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA7RLOGBE/BPV
(Unless otherwise specified, V=11V, Iopr=40m4A, Cw=0.33pF, Cour=0.1uF, 0CT=T;=125T)
CHARACTERISTIC SYMBOL | ool TEST CONDITION MIN. | TYP. | MAX.| UNIT
Output Voltage Vour 1 T=25C 57 | 60 | 624 v
BIVEZVm=21V - 50 150
Input Regulation Reg line 1 T=25C mV
Q.0VEVm=21V - 45 110
1.0mA =Iour=100mA - 12 70
Load Regulation Reg load 1 T=25C mV
1.0mA = Iour = 40mA - 55 35
BV =21V 57 ~ 63
1.0mA ZIour=40mA
Output Voltage Vour 1 v
V=11V, -
1L.0mA =Tour=70mA 5.7 6.3
T;=25C - 3.1 5.0
Quiescent Current Iz 1 mA
Ty=125C - -9
2.0VE=V=20V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f<100kHz - 40 - TV ims
s \Y
Long Term Stability AV oo/t 1 - 14 - l.glkH/rs
. .. . {=120Hz, B
Ripple Rejection Ratio RR 2 00V <Vm <19V, T,=25C 39 47 dB
| Vin- P - -
Dropout Voltage 1 T;=257C 1.7 A%
Vour |
Average Temperature
Coefficient of TCrvo 1 Iour=bmA - -0.7 - mV/C
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78LO7BP/BPV
(Unless otherwise specified, V=12V, Ioupr=40m4A, Cw=0.33pF, Cour=0.1uF, 0T=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 872 | 70 | 7.28 A%
D2VEVm=E22V - 50 160
Input Regulation Reg line 1 T=25C mV
10V =V =22V - 45 115
1.0mA =Iour = 100mA - 13 75
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 6.0 40
92V L V£ 22V
- 6.65 - 7.35
1.0mA < Inur =40mA
Qutput Voltage Vour 1 v
V=12V, 1.0mA<Tour=70mA | 6.65 - 7.35
Ti=25C - 3.1 6.5
Quiescent Current Is 1 mA
T;=125C - - 6.0
10V = V=22V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA = Tour =40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25"C, 10Hz=f=100kHz - 50 - 1V ims
Long Term Stability AV our/M 1 -l - ng[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 10V < Vin= 20V, T3=05C 37 45 dB
| Vin- e
Dropout Voltage 1 T=25TC - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=5mA - -0.75 - mV/T
Output Voltage
http://lwww.twtysemi.com sales@twtysemi.com 4008-318-123 4 of 16



TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78LOSBP/BPV
(Unless otherwise specified, V=14V, Ioupr=40m4A, Cw=0.33pF, Cour=0.1uF, 0T=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 77 8.0 8.3 A%
105V V=23V - 20 175
Input Regulation Reg line 1 T=25C mV
1NV =V =23V - 12 125
1.0mA =Iour = 100mA - 15 80
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 7.0 40
105V E V=23V
- T 7.6 - 8.4
1L.OmA <Iour<40mA
Qutput Voltage Vour 1 v
V=14V, LOmA<Tour=70ma | 7.6 - 8.4
T=25C - 3.1 6.5
Quiescent Current Is 1 mA
Ty=125C - - | 80
UV=Ve=23V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 60 - UV s
Long Term Stability AV our/M 1 - o - ng[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 12V = V<23V, T1=25T 37 45 dB
| Vin- o
Dropout Voltage 1 T=25C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=bmA - -0.8 - mV/T
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78LOYBP/BPV
(Unless otherwise specified, V=15V, Iouvr=40m4A, Cw=0.330F, Cour=0.1uF, 0T=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 864 | 90 | 936 A%
1AV V=24V - 80 200
Input Regulation Reg line 1 T=25C mV
12V V=24V - 20 160
1.0mA =Iour = 100mA - 17 a0
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 80 45
114V Z V=24V
- T 8.55 - 9.45
1L.OmA <Iour<40mA
Qutput Voltage Vour 1 v
V=15V, LOmA=<Tour=70mA | 855 - 9.45
T=25C - 3.2 6.5
Quiescent Current Is 1 mA
Ty=125C - - | 80
115V = V=26V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 65 - 1V ims
Long Term Stability AV our/M 1 - R ng[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 12V = Ve <24V, T1=25T 36 44 dB
| Vin- o
Dropout Voltage 1 T=25C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=bmA - -0.85 - mV/T
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78L10BP/BPV
(Unless otherwise specified, Vm=16V, Ipnr=40mA, Cn=0.330F, Cour=0.1uF, 0CT=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 9.6 10 104 A%
125VEVEHBY - 80 230
Input Regulation Reg line 1 T=25C mV
13V = V=25V - 30 170
1.0mA =Iour = 100mA - 18 a0
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 85 45
125V V<25V
- T 95 - 105
1L.OmA <Iour<40mA
Qutput Voltage Vour 1 v
V=16V, LO0mA<Tour=70ma | 95 - 105
T=25C - 3.2 6.5
Quiescent Current Is 1 mA
Ty=125C - - | 80
1BV=EVe=25V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour£40mA. - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 70 - UV s
Long Term Stability AV qur/At 1 - 2] - 1.81k¥[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 13V = Ve <24V, T1=25T 36 43 dB
| Vin- o
Dropout Voltage 1 T=25C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=bmA - -09 - mV/T
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78L12BP/BPV
(Unless otherwise specified, Vm=19V, Ipor=40mA, Cn=0.330F, Cour=0.1uF, 0CT=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 115 12 125 A%
145VEVRE2TV - 120 | 250
Input Regulation Reg line 1 T=25C mV
16V = V=27V - 100 | 200
1.0mA =Iour = 100mA - 20 100
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 10 50
145VE V=27V
- T 114 - 12.6
1L.OmA <Iour<40mA
Qutput Voltage Vour 1 v
V=19V, LO0mA <Tour=<=70maA | 114 - 12.6
T=25C - 3.2 6.5
Quiescent Current Is 1 mA
Ty=125C - - | 80
16V =Ve=27V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 80 - UV s
Long Term Stability AV aur/At 1 - | - ng[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 15V = V<25V, T1=25T 36 41 dB
| Vin- o
Dropout Voltage 1 T=25C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=bmA - 1.0 - mV/T
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78L13BP/BPV
(Unless otherwise specified, V=21V, Ioupr=40m4A, Cw=0.33pF, Cour=0.1uF, 0T=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 1245 | 13 | 1355 v
16V = V=28V - 125 | 270
Input Regulation Reg line 1 T=25C mV
17V V=28V - 105 | 225
1.0mA =lour =100mA - 22 120
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 11 60
16V V=28V
- 12.54 - 13.86
1L.OmA <Iour<40mA
Qutput Voltage Vour 1 v
V=21V, L0mA <Tgur<70maA | 12.54 - 13.86
Ti=257TC - 3.2 6.5
Quiescent Current Is 1 mA
T=125C - | 32 ) 80
17V =Ve=28V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 90 - UV s
Long Term Stability AV our/M 1 - | s - ng[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 17V = V=27V, Tj=26C 34 41 dB
| Vin- NN
Dropout Voltage 1 T=25C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=bmA - 1.2 - mV/T
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA7RL15BF/BPV
(Unless otherwise specified, Vm=23V, Iopor=40m4a, Cn=033pF, Cour=0.1uF, 0CT=T;=125T)
CHARACTERISTIC SYMBOL CI,IE;%SI;IFT TEST CONDITION MIN. [ TYP. | MAX.| UNIT
Qutput Voltage Vour 1 T;=25C 14.4 15 156 v
175VEVN=30V - 130 | 300
Input Regulation Reg line 1 T;=25C mV
20V = V=30V - 110 | 250
1.0mA =Tour = 100m A - 25 150
Load Regulation Reg load 1 T=25C mV
1.0mA = Tour=40mA - 12 75
175VE V=30V
= 0= 14.25 - 15.75
1.0mA =Tour=40mA
Qutput Voltage Vour 1 v
V=23V, 1L.0mA Zlour=70mA | 14.25 - 15.75
T=25C - 3.3 685
Quiescent Current Iz 1 mA
T=125T - - 8.0
20V V=30V - - 15
Quiescent Current Change Alg 1 mA
1.OmA ZIlour<40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 90 - 1V
. _ ~ mv/
Long Term Stability AV arr/At 1 30 | Ok
f=120Hz.
. .. . 5 \ ] ~
Ripple Rejection Ratio RR 185V = Ve 285V, Ty=25C 34 40 dB
| Vi~ N
Dropout Voltage 1 T;=25C - 17 - v
Vour |
Average Temperature
Coefficient of TCrvo 1 Tour=bmA - -1.3 - mV/C
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78L13BP/BPV
(Unless otherwise specified, Vm=27V, Iopur=40mA, Cn=033pF, Cour=0.1uF, 0CT=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 17.3 18 187 A%
204V =Vm=33V - 32 325
Input Regulation Reg line 1 T=25C mV
22V V=33V - 27 275
1.0mA =Iour = 100mA - 30 170
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 15 75
214V V=33V
- T 171 - 189
1L.OmA <Iour<40mA
Qutput Voltage Vour 1 v
V=27V, L0mA<Tour=70mA | 17.1 - 189
Ti=257TC - 3.3 6.5
Quiescent Current Is 1 mA
T=125T - - 6.0
22V = Vm=33V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 150 - UV s
Long Term Stability AV aur/At 1 - |45 | - ng[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 2BV = V=33V, T2 32 38 dB
| Vin- ey
Dropout Voltage 1 T=25C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=bmA - -15 - mV/T
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIAYSLZ20BP/BPV
(Unless otherwise specified, V=29V, Iour=40mA, Cn=0.33pF, Cour=0.1pF, 0T =T;=1257)
CHARACTERISTIC SYMBOL CI,IE;%SI;IFT TEST CONDITION MIN. [ TYP. | MAX.| UNIT
Qutput Voltage Vour 1 T;=25C 192 | 20 | 208 v
235V EVR=3V - 33 330
Input Regulation Reg line 1 T;=25C mV
24V = V=35V - 28 285
1.0mA =Tour = 100m A - 33 180
Load Regulation Reg load 1 T=25C mV
1.0mA = Tour=40mA - 17 90
235V=Vn=35V
= 7 19.0 - 21.0
1.0mA =Tour=40mA
Qutput Voltage Vour 1 v
V=29V, 1L0mA=Tour=70mA | 19.0 - 21.0
T=25C - 3.3 685
Quiescent Current Iz 1 mA
T=125T - - 8.0
24V V=35V - - 15
Quiescent Current Change Alg 1 mA
1.OmA ZIlour<40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 170 - 1V
. _ ~ mv/
Long Term Stability AV arr/At 1 49 | Ok
f=120Hz.
. .. . 5 \ ) ~
Ripple Rejection Ratio RR 2BV < V<35V, Ti=75C 31 37 dB
| Vi~ N
Dropout Voltage 1 T;=25C - 17 - v
Vour |
Average Temperature
Coefficient of TCrvo 1 Tour=bmA - -17 - mV/C
Output Voltage
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TY Semicondutur®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

ELECTRICAL CHARACTERISTICS

KIA78L24BP/BPV
(Unless otherwise specified, Vm=33V, Iour=40mA, Cn=0.33pF, Cour=0.1uF, 0CT=T;=125T)
TEST
CHARACTERISTIC SYMBOL CTRCUIT TEST CONDITION MIN. | TYP. |MAX.| UNIT
Output Voltage Vour 1 T=25C 23 24 25 v
215V V=38V - 35 3a0
Input Regulation Reg line 1 T=25C mV
28V = V=38V - 30 300
1.0mA =Iour = 100mA - 40 200
Load Regulation Reg load 1 T=25C mv
1.0mA =Tour = 40mA - 20 100
215VEVm=38V 98 ~ 95,2
1L.OmA <Iour<40mA
Qutput Voltage Vour 1 v
V=33V, LO0mA<Tour=<=70mA | 22.8 - 25.2
T=25C - 3.5 6.5
Quiescent Current Is 1 mA
Ty=125C - - | 80
2BV = V=38V - - 1.5
Quiescent Current Change Alg 1 mA
1.0mA =Tour=40mA - - 0.1
Output Noise Voltage Vo 1 Ta=25C, 10Hz=f=100kHz - 200 - MV ms
Long Term Stability AV aur/At 1 - s | - ng[/rs
. . . £=120Hz, -
Ripple Rejection Ratio RR 2 20V < Ve <39V, T=25T 31 35 dB
| Vin- o
Dropout Voltage 1 T=25C - 1.7 - A%
Vour |
Average Temperature
Coefficient of TCyo 1 Iour=bmA - -2.0 - mV/T
Output Voltage
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TY Semicondutnr®

Product specification

KIA78L05BP/BPV ~KIA78L24BP/BPV

TEST CIRCUIT/STANDARD AFPLICATION CIRCUIT

Vin ©
KIA78LXXBP
(D1our
cH =
e ' a
o e} o
Pl
7 77

TEST CIRCUITS

1. VOUT ) Reg <line , Reg ‘load . VOUT s IB

O Vour

,ﬂIBs VNO s AVOUT /At, \VIN*VOUT\ ’TCVO

R i [ Ilworr
it i FILTER METER
\ il ===4 10Hz=~ [E=50 0
G il 100kHz ?
5
S=—= Iout
<o
2 RR
. { £30¢
ej=1Vp—p {
f = 120Hz OSCILLOSCOPE
o L Col |
3 1 —====5 5
pur [~ l
5 3 y RR=20 log 21 (dB
Vi § 3 2 eo( )
-‘- T o = T Iour
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TY Semicondutnr®

Product specification

(1) STANDARD APPLICATION

KIA78L05BP/BPV ~KIA78L24BP/BPV

Frotection Diode
High speed diode D1 should be
connected as shown in the figure

if the condition Viy < Vour
might occur by surge voltage or
power supply ON/QFF.

Power limiting resistor
for large Viy , resistor Rgp is

needed to limit IC power
dissipation.

Heat sink is needed for Q1

VBE1

-~ Ip(mam

where, Vggq : Vgg of external

transistor Q1

IB(MAX): Quiescent current of IC
v
BEZ
BsC = T
SC

where, I'gq : Short—Cireuit

D1
D1
a
Rap
iy © g (10 our
Fe, KIA78LxxBPF e
25— — 2
@ —_— v
a =
) i
Rsp
(E) A. CUERENT BOOST VOLTAGE REGULATOR
o N
R1
3 1 OV
KIA7B8LxxBP ouT
= B
2L Ls 3
aQ T 2 - o
d D
B. SHORT-CIRCUIT PROTECTION
Rac
Vin at
R1Z Qe
(3] 1 Oy
KIA7BLxxBP
k= By
L 13 4
[N 2 .1
o D
(3) CURRENT REGULATOR
VIN ’ \1}/ 1
KIA78LxxBP
= TouT
& 2 2
o
Lour

current.

Vour
+1
= B
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TY Semicondutnr®

Product specification

(4) VOLTAGE BOOST REGULATOR

KIA78LxxBP

KIA78L05BP/BPV ~KIA78L24BP/BPV

Vour = Vz + Vour {of I()

A little of current in resistor R

KIA78LxxBP

R2

VOUT (Of IC)

Vgur =R2Z (Ip+ )+ Vour {of 10)

R1
ig needed.
(5) NEGATIVE REGULATOR
p— 3 1 TO
n KIA78LxxBP
= |9
g — 5
] 2 -z
| R .
p— . —Vour
(8) POSITIVE AND NEGATIVE REGULATOR
H » 3 1 +VOUT
Zﬁlﬂ l KIAY8LxxBP
£
2 z E
T T T
P 3 1 Jm
é ﬁLZ i EIAY8LxxBP
Ex
3 2 B
ﬁ T 5 s T
. . —VouT
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