|£rdering number:EN 1700E I

Monolithic Linear IC

 No700E | L780S00 Series

SANYO

5 to 24V 1A 5-Pin Voltage Regulators |
with Strobe Pin

Features

" . Output voltage
L780S05: 5V L780S06: oV L7803S07: TV
L780s08: 8v L780809: 9v L780810: 10V

L780812: 12v L780815: 15V L780S18: 18y
L780820: 20V L780824: 24y .
. The strobe pin can be used to turn ON/OFF output voltage (active-low).
. 1A output current.
. On-chip thermal protector.,
. On-chip overcurrent limiter.
» On-chip ASO protector.
. The use of package T0220-5RH (5 pins) facilitates mounting and thermal design.

[Common to LTB0S00 series]

Maximum Ratings at Ta=25°C unit
Maximum Supply Voltage Vecmax Fin 1 35 v
Strobe Input Voltage STmay FPin 4 18 v
Strobe Input Current Iormax FPin 4 5 mA
Allowable Power Dissipation Pdmax 1.75 W

: Te=25°C 20 W
Thermal Resistance 8j-c 5 OC/wW
Operating Temperature Topr -20 to +80 9
Storage Temperature Tstg -55 to +150 ©cC

Strobe Operating Characteristics at Ta=25°C unit
Strobe Operation Start Voltage Vst(on) 2.4 v
Strobe Operation Stop Voltage Vst(off) 0.5 v

DC Characteristics Test Circuit (Common to L780S00 series)
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L780S00 Series

L780505

Recommended Operating Conditions at Ta=25°C
Input Voltage Range VN
Output Current Range 1Io

unit

7.5 to 20.0 v
5 to 1000 mA

Operating Characteristies at Tj=25°C,v =10V, I0=500m4, Vst=0V, #Ta=25°C
IN

‘min

typ max unit

Output Voltage 1 Vo1 1,8 5.0 5,2 v
Line Regulation 1 AVolnt TVEVLS25V 3 100 mv
Line Regulation 2 AVoln2  8VEY NS12v 1 50 mv
Load Regulation 1 &Vold! 5mASToS1,5A 100 v
Load Regulation 2 AVold2 250mA$105750mA 50 mV
Output Voltage 2 Vo2 7ve V EOV, 4.75 5.25 v
5mA VIN
Current Dissipation Ice B.0 mA
Current Dissipation Variation (Line) Alceln TVSV §25V 1.3 mA
Current Dissipation Variation (Load) aTccld SmASTNS1A - 0.5 mi
Output Noise Voltage Vo 10Hz$f$100kHz‘ 490 uVv
Ripple Rejection Rr ;ZOH - 62 78 dB
218V
Dropout Voltage Vdrop Io 1A 2.0 v
Output Short Current Ios VIN=35V 0.75 A
Peak Output Current Iop 2.2 A
Output Voltage at Strobe Mode Vo(ston)vIN-35V Vst=5Y, 0.8 v
Jo=0,*

Current Dissipation at Strobe Mode Icc(ston) n 3.0 mA
Strobe Input Current Ist " 1.0 mA

L780S06

Recommended Operating Conditions at Ta=25°C unit
Input Voltage Range Vin 8.5 to 21.0 v
Output Current Range Io 5 to 1000 mA

Operating Characteristics at Tj=25°C,VIN=11V,Io=500mA,Vst=0V,'Ta=25°C

‘min
Output Voltage 1 Vo1 5.75
Line Regulation 1 &Volni BVSVINS25V
Line Regulation 2 &Voln2 9viy §13v _
Load Regulation 1 : AVoldl 5mA-%2
Load Regulation 2 AVold2 250mAz 750mA
Output Voltage 2 Vo2 BV-VIN 1V, 5.7
5mA-VIN-1A
Current Dissipation Ice
Current Dissipation Variation (Line) Alccin 8vSy;S$25v
Current Dissipation Variation (Load) Aleccld 5mA§Io-1A
Output Noise Voltage Vo 10Hz5f§100kﬂzl
Ripple Rejection Rr }20H - 59
219V
Dropout Voltage Vdrop Io-1A
Cutput Short Current Ios Von=35V
Peak Qutput Current Iop
Output Voltage at Strobe Mode Vo(ston)vIN-35V Vst=5V,
; Io=0,*
Current Dissipation at Strobe Mode Icc(ston) n
Strobe Input Current Ist "

typ max unit
6.0 6.25 v
5 120 nmv
1.5 60 mv
120 mv

60 mv

6.3 v

8.0 mA

1.3 mi

0.5 A

45 uVv
75 dB
2.0 v
0.75 A
2.2 A
0.8 v

3.0 mA

1.0 ° mA

" No.1700-2/9"



L780500 Series -

L780S07

Recommended Operating Conditions at Ta=25°C

Input Voltage Range

VIN
Output Current Range Io

9.5 to
5 to

unit
22.0 v
1000 mA

Operating Characteristies at Tj=25°C,VIN=12V,IO=500mA,Vst:OV,'Ta=25°C

Output Voltage 1
Line Regulation 1
Line Regulation 2
Load Regulation 1
Load Regulation 2
Output Voltage 2

Current Dissipation

Current Dissipation Variation (Line) Aleceln
Current Dissipation Variation (Load) AIccld

Output Noise Voltage
Ripple Rejection

Dropout Voltage
Output Short Current
Peak Output Current

Output Voltage at Strobe Mode

Current Dissipation at Strobe Mode

Strobe Input Current

L780508

Recommended Operating Conditions at Ta=25°C

Input Voltage Range
Output Current Range

Y1y
To

Vo1 6
aVoln1 9v8y., S26v
AVoln2 1ov$v Sy
AVold1 5mA2 Io§1 54
AVold2 250mASToS750ma
Vo2 9V§¥IN§ 2V, 6
SmARVy 14
Ice < <
9V-21N§25V
SmA2Yo21A
Vgo  10HzSrS100kHz*
Rr f=120Hz
10v2 vIN$21v
Vdrop Io=14
Tos Vin=35V
Iop
Vo(ston)vIN_35V Vst=5Y,
Io=0,%
Tec(ston) -n
Ist "
0.5 to
5 to

min typ max unit

.72 T.0 7.28 v
6 140 mV
2 T0 mV
140 mV
T0 nV
.65 7.35 v
8.0 mA
1.3 mi
0.5 mA
LT uv
58 73 dB
2.0 v
0.75 A
2.2 A
0.8 v
3.0 ni
1.0 mA
unit
23.0 v
1000 mA

Operating Characteristies at Tj=25°C,VIN=15V,Io=500mA,Vst=0V,'Ta=25°C
‘min typ max unit

Output Voltage 1
Line Regulation 1
Line Regulation 2
Load Regulation 1
Load Regulation 2
Output Voltage 2

Current Dissipation

Current Dissipation Variation (Line) AIceln 10.

Vo1

AVolnl 10.5v8y §25v
AVolng 11v$v Iy
AVold1 SmAfIgd 1
AVold2 250mA§IoS 50mA
Vo2 10. 5v$vE $23v,
5mASY 31
Ice
viy S25v

Current Dissipation Variation (Load) AIceld 5mASToSTA

Output Noise Voltage
Ripple Rejection

Dropout Voltage
Output Short Current
Peak Output Current

Output Voltage at Strobe Mode

Current Dissipation at Strobe Mode

Strobe Input Current

Vo  10BzSrS100kHz*
f=1208z,
11.5v8v,S21.5v

Vdrop Io=1A

Jos VIN=35V

Iop

Vo(ston)VIN-35V Vst=5V,
Io=0,%

Icc(ston)

Ist n

7.7 8.0 8.3 v

6.0 160 mV

2.0 80 mV

160 v

80 mv

7.6 8.4 v
8.0 mA

1.0 mA

0.5.. mA

52 uy

b6 72 dB
2.0 v
0.75 A
2.2 A

0.8 v

3.0 mA

1.0 mA

No.1700-3/9



_L780500 Series

L780309 ‘

Recommended Operating Conditions at Ta=2 5°C unit
Input Voltage Range vIN 11.5 to 25.0 v
Output Current Range Io 5 to 1000 mA

Operating Characteristies at T3=25°C,Vyy=16V,T0=500mA, Vst=0V,*Ta=25°C
‘min typ max unit

Output Voltage 1 Vo1 8.64 9.0 9.36 v

Line Regulation 1 AVolnl 11. 5v~ § S25v 7 180 mv

Line Regulation 2 AVoln2 12V V g 2 90 mv

Load Regulation 1 AVoldi SmA Io 1.54 180 mVv

Load Regulation 2 AVold2 250mASTo$750mA 90 mv

Output Voltage 2 Vo2 11. svsv§ 224v,8.55 - 9,45 ¥
5mAS VIN_1A

Current Dissipation Ice 8.0 mA

Current Dissipation Variation (Line) Alceln EV 2V S26V 1.0 mA

Current Dissipation Variation (Load) AIccld Io-1A 0.5 mA

Output Noise Voltage Vo oz <100KkHze 57 uv

Ripple Rejection Rr =1 OHzg 56 T2 dB
12Vavy, 222y

Dropout Voltage Vdrop Io=14 2.0 v

Output Short Current Ios VIN=35V 0.75 A

Peak Output Current Iop 2.2 A

Output Voltage at Strobe Mode Vo(ston)VIN 35V, Vst=5Y, 0.8 v
Io=0,%

Current Dissipation at Strobe Mode Icc{ston) " 3.0 nA

Strobe Input Current ‘ Ist " 1.0 mA

L780S10
Recommended Operating Conditions at Ta=25°C unit
Input Voltage Range vIN 13.0 to 25.0 v
Output Current Range Io 5 to 1000 mA

Operating Characteristics at Tj=25°C,V;y=17V,I0=500mA,Vst=0V,*Ta=25°C
‘min typ max unit
OQutput Voltage 1 Vo1 9.6 10.0 10.4 v

Line Regulation 1 AVoln1 12.5VSv ,$28y 8 200 mV
Line Regulation 2 AV61n2 14v§ VryS2ov 2.5 100 mV
Load Regulation 1 MVoldt 5mASIgdt, 54 200 mv
Load Regulation 2 AVold2 250mA$Io$ 50mA 100 v
Output Voltage 2 Vo2 12. SV V; 225Y, 9.5 10.5 v
5mA VIN
Current Dissipation Ice 8.0 mA
Current Dissipation Variation (Line) Alceln 12.5vEy  $257 1.0 mA
Current Dissipation Variation (Load) AIecld SmAs oSTh 0.5 mA
Output Noise Voltage Yno 10HzS£S100k Hz* 63 u¥y
Ripple Rejection Rr =1 OHzg 55 72 dB
13V2Vy 223V
Dropout Voltage Vdrop Io=1A 2.0 v
Output Short Current Ios VIN-35V 0.75 A
Peak Output Current Iop 2,2 A
Output Voltage at Strobe Mode VO(ston)VIN-BSV Vst=5Y, 0.8 v
To=0,*%
Current Dissipation at Strobe Mode Ice(ston) -n 3.0 mi
Strobe Input Current Ist " 1.0 mA

' No.1700-14/9



L780S00 Series

L780812 :

Recommended Operating Conditions at Ta=25°C unit
Input Voltage Range Vyy 15.0 to 27.0 v
Output Current Range Io 5 to 1000 mA

Operating Characteristics at Tj=25°C,Vyy=19V,I0=500m4,Vst=0V,*Ta=25°C
“min typ max unit

Qutput Voltage 1 : Vo1 - 11.5 12.0 12.5 ¥
Line Regulation 1 AVolnl 14.5V8y S3ov 10 240 uV
Line Regulation 2 AVoln2 16V vy NS 3 120 mV
Load Regulation 1 AVold1 5mASIg21, 240 oy
Load Regulation 2 AVold2 250mA510s 50mA 120 mv
Output Voltage 2 Vo2 14, 5v5v§ S27v, 11.4 12,6 V
SmA VIN-1A
Current Dissipation Ice 8.0 mi
Current Dissipation Variation (Line) AIceln 14, V V -30V 1.0 mA
Current Dissipation Variation (Load) Alcecld 5mA=2 % 1 0.5 mA
Output Noise Voltage Vo 10HzS £100K Hz# 75 uv
Ripple Rejection Rr f=120Hz 55 T1 dB
158V 25V
Dropout Voltage Vdrop Io=1A 2.0 v
Output Short Current Ios VIN=35V 0.75 A
Peak Output Current Top 2.2 A
Output Voltage at Strobe Mode Vo(ston)VIN-BSV Vst=5V, 0.8 v
To=0,%
Current Dissipation at Strobe Mode Icc(ston) n 3.0 mh
Strobe Input Current Ist n 1.0 mA
L780515
Recommended Operating Conditions at Ta=25°C unit

18.0 to 30.0 v
5 to 1000 mA

Input Voltage Range VIN
Output Current Range Io

Operating Characteristics at Tj=25°C,VIN=23V,Io=500mA,Vst=0V,'Ta=25°C
' " min typ max unit

Output Voltage 1 Vo1 , 4.4 15.0 15.6 V
Line Regulation 1 Avolnl 17.5VEv ,$30v 11 300 oV
Line Regulation 2 AVoln2 20v§ § 6v 3 150 mV
Load Regulation 1 AVold1 SmA Ig21.5 300 mnV
Load Regulation 2 AVold2 250mA‘Io‘ 50mA 150 mV
Cutput Voltage 2 Vo2 17. SV VE 230V, 14,25 15.75 V
_ 5mA 2V 14
Current Dissipation Ice 8.0 mA
Current Dissipation Variation (Line) AIceln Ev 2V S30V 1.0 mA
Current Dissipation Variation (Load) AIceld Io 1A 0.5 mA
Output Noise Voltage Vo 10Hz§f§100kﬁz* 90 uy
Ripple Rejection Rr f=120Hz, - 54 70 dB
18.5V3v ,$28.5V
Dropout Voltage Vdrop To=1A 2.0 v
Output Short Current Ios ViN=35V 0.75 A
Peak Output Current Iop 2.2 A
Output Voltage at Strobe Mode :Vo(ston)VIN 35V, Vst=5v, 0.8 Vv
Io=0,%
Current Dissipation at Strobe Mode Ice(ston) n 3.0 mA
Strobe Input Current Ist " 1.0 mA

No.1700-5/9



|.780500 Series

- LT780S18 ,

Recommended Operating Conditions at Ta= =25°¢ unit
Input Voltage Range VIN 21,0 to 33.0 v
Output Current Range Io 5 to 1000 mA

Operating Characteristics at Tj=25°C,V.,=27V,I0=500mA,Vst=0V,*¥Ta=25°C
IN
" min typ max unit

Output Voltage 1 Vo1 17.3 18.0 18.7 v
Line Regulation 1 - oVolnl 21V, $33v 15 360 mv
Line Regulation 2 MVoln2 2uv$v E$3ov 5 180 mV
Load Regulation 1 AVold1 SmA Io 1 360 mV
Load Regulation 2 OVold2 ESOQA Io T50mA 180 mV
Output Voltage 2 . Vo2 21vz2 -33V 17.1 18,9 Vv
5mA$v1N§1A
Current Dissipation Ice 8.0 mA
Current Dissipation Variation {Line) alccln 21V_ E-33V 1.0 mA
Current Dissipation Variation (Load) Alcecld SmASIoS 1 0.5 mA
Output Noise Voltage Vo 10Hz$f$100kﬂz' 110 uv
Ripple Rejection Rr =1 OHzg B3 . 69 dB
22V-VIN 232V
Dropout Voltage Vdrop To=14A 2.0 v
Output Short Current Ios Vin=35V 0.75 A
Peak Output Current . Iop 2.2 A
Output Voltage at Strobe Mode : Vo(ston)VIN_35V Vst=5V, 0.8 Vv
- Ioc=0,%

Current Dissipation at Strobe Mode Icc{ston) n 3.0 mA
Strobe Input Current Ist n 1.0 mA

L780S20

Recommended Operating Conditioms at Ta=25°C unit
Input Voltage Range VIN 23.0 to 35.0 v
Output Current Range Io 5 to 1000 mA

Operating Characteristics at TJ=25°C,VIN=29V,IO£500mA,Vst:OV,'Ta=25°C
" min typ max unit

Output Voltage 1 Vo1 19.2 20.0 20.8 ¥
Line Regulation 1 AVolni 23V§VI s35V 15 400 mv
Line Regulation 2 AVoln2 26V v ESBEV 5 200 mV
Load Regulation 1 AVold1 5maAS Io 1. 5A 400 mV
Load Regulation 2 AVold2 ZSO?A 12 TSOmA 200 mv
Output Voltage 2 Vo2 24V2V. 235V, 19.0 21.0 Vv
5maﬁv Nela
IN
Current Dissipation Ice 8.0 mA
Current Dissipation Variation (Line) Alceln 23V Vi §-35V 1.0 mA
Current Dissipation Variation (Load) Alccld SmA Io2 0.5 mA
Output Noise Voltage Vo 10Hz$f§100kﬂz' 110 uv
Ripple Rejection Rr f=1 OHzg 53 67 dB
2HV-VIN-34V
Dropout Voltage Vdrop To=14 2.0 v
Qutput Short Current Ios VIN=35V 0.75 A
Peak Output Current Iop 2.2 A
Output Voltage at Strobe Mode Vo(ston)VIN—SBV Vst=5V, 0.8 v
. Io=0,%
Current Dissipation at Strobe Mode Icc(ston) n 3.0 mi
Strobe Input Current Ist " 1.0 mA

No.1700~6/9



L780S00 Series

L780s24

Recommended Operating Conditions at Ta =25°C
Input Voltage Range - VIN
Output Current Range Io.

unit

27.0 to 35.0 v

5 to 1000

mA

Operating Characteristics at Tj 25°C VIN-33V Jo=500mA ,Vst=0V,#Ta= 25°¢C
“min typ max unit

OQutput Voltage 1 Vo1 23.0 24.0 25.0
Line Regulation 1 oVoln1 27vEVyy S35V 18 480
Line Regulation 2 AVoln2 3ov5v Ne3sy 6 2140
Load Regulation 1 &Vold1  SmAR Io§1 .1 480
Load Regulation 2 AVold2 250mASToST50mA 240
Output Voltage 2 Vo2 27V—VIN§35V, 22.8 25.2
5mASVI$ 1A
Current Dissipation Ice 8.0
Current Dissipation Variation (Line) AIceln 27v$v $35v 1.0
Current Dissipation Variation {Load) AIeecld G5mA2 Iog 0.5
Output Noise Voltage Vo 7OHZS 65100z 180
Ripple Rejection Rr f=120Hz 50 66
28vz2 VIN§3uV
Dropout Voltage Vdrop Io=1A 2.0
Qutput Short Current Tos VIN=35V 0.75
Peak Qutput Current Iop 2.2
Output Voltage at Strobe Mode Vo(ston)VIN-BSV Vst=5V, 0.8
: ' Io=0,%
Current Dissipation at Strobe Mode Icc(ston) " 3.0
Strobe Input Current Ist u 1.0
Equivalent Circuit Block Diagram
! . ,
YIN © I AW
Nee | Starter sigtector
Refer
ps S 5
e gt T Sar
|——P
4
ST8 sizgsgt ] Thermal
protector
3 |
GND o +

v
nV
nV
nv
my

v

mi
mi
nmi
uV
dB

<t <

EE

No.1700-7/9



L780S00 Series

Output Voltage

at Strobe Mode,Vo(ston} - ¥

Current Dissipation
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L780S00 Series

Strobe Start Voltage,Vst(on) - ¥

=
= Vstlon),Vatloff) — Ta 1 VsT, Vo — ¢
18 TL780505 ®
o Vms:mv Ps
. Jo= A ) @
“S [ m g‘
:—’.;I.A L Vston %2 |
= me-—t e
g2 L2 ,
(=] o r4 -
5 3y
01.0 q’m‘ f
= o
o o Vstoff §
g os — 3 ? L7B0505
-
& T~ " 0 Cin=0.3ur
o 0.6 = "5 Cout=0uF
B a lo=0.54
Sos & ViN=10v
L L t-us  '20us/div
Ambient Temperature,Ta - °C
. ton,toff = Co
L780s05
g [VIN=1DV
n [lo=0.5A ] p
=100 Vst=5y ard
E™rein=0.33ufF
G
B 7
et toff // ton
g v 7
3 .
Y = vsT
5 o Aty 1v
Do Sus ¥ 1%,
& Your | 50%]
(]
=
.04 il
5 0.1 5 10 29 5 j90 23 S 100 2

Output Capacitance,Co - uF

M No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the faiture of which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIG CO. LTD, its affiliates, subsidiaries and distributors or any of
their officers and employess jointly or severally.

B Information (in¢luding circuit diagrams and circuit parameters) herain is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantses
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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