SEMICONDUCTOR
TECHNICAL DATA

KR32S018M/F~KR32S033M/F

BIPOLAR LINEAR INTEGRATED CIRCUIT

KEL

300mA POWER LOW DROPOUT REGULATOR

The KR32SXXXM/F is an efficient linear voltage regulator with very low

dropout voltage (Typically 10mV at light loads and 250mV at 300mA) ‘ | Div| MILLIMETERS
The KR32SXXXM/F can be enabled, or shut down by a CMOS or TTL ] \ ]5] ’; I;‘L*;il
compatible signal. When disabled. power consumption drops nearly to zero. q ‘ c 0.7040.05
Dropout ground current is minimized to help prolong battery life. Other key < = '4EE*’+’* ]; 2_2:3'_;3
features include reversed battery protechion, current limiting, over temperature o 3 | 4 F 1.9%0.2
. . . . D: | ]] A G 0.95
shutdown, and low noise performance with an ultra-low-noise option | H 0.16+0.05
| T AT
K 0.60
FE};\ITURES . _M‘ ; JJE'J[
- High output voltage accuracy : 1%
- Low quiescent current. : Ioopp) =3 ¢A Dlz ]5]
- Very low ground current : 1.8mA (Igyr=150mA) ; éﬁn R
- Low dropout voltage : 250mV (Ioyr=300mA) i: gﬁ;‘/’\‘;‘;CONTROL D; \
- Built-in ON/OFF control terminal 5-Vour Tl 1]
+ Built -in over current , Over heat protection function
- Reverse-battery protection
TSV
APPLICATIONS
- Laptop, notebook, and palmtop computers N
- Cellular telephones and battery-powered equipment s K,
- Consumer and personal electronics r—j <!
p c o¢ ﬂ

- SMPS post-regulator/dc-to-dc modules

-+ PC Card V¢ and VPP regulation and switching
1 [
| |
| |
U

- High-effciency linear power supplies ® @)
|
1 2 3
sl
LINE-UP J \«I DIM | MILLIMETERS
H A 4.50=0.10
B 3.00+0.03
Vour (V) TSV SOT-89-5 T
ouT +0).
ITEM MARKING ITEM MARKING P s
| | | F 4.30+0.15
1.8 KR325018M B18 KR32S018F DI H " o | vaeo0
H 1.50+0.03
2.5 KR328025M B25 KR328025F D2 1 oYrass | 0a7r003
3. ON/OFF CONTROL ] 031002
2.6 KR328026M B26 KR32S026F D3 Ve K | 1505007
5'VUUT
2.7 KR328027M B27 KR32S027F D4 © Heat sink s common 0 2.GND
2.8 KR328028M B28 KR32S028F D5
T-89-
2.85 KR32S285M B2J KR32S285F D6 SOT-89-5
2.9 KR32S029M B29 KR32S029F D7
3.0 KR32S030M B30 KR32S030F D8
3.1 KR328031M B31 KR32S031F D9
3.3 KR328033M B33 KR32S033F DO
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KR32S018M/F~KR32S033M/F

MARKING PIN DESCRIPTIONS
5 4 Lot No. PIN NO. NAME FUNCTION
’q ’q, 1 Vin Supply Input
‘ || Type Name 2 GND Ground
;', """"" L Enable/Shutdown (Input):CMOS conpatible
ON/OFF . C .
3 input. Logic high = Enable, Logic
H H H Control
low or open = Shutdown
1 2 3
<TSV > Reference Bypass : Connect external 470pF
4 Bypass capacitor to GND to reduce output
noise. May be left open
5 Vour Regulator Output
MARKING PIN DESCRIPTIONS
PIN NO. NAME FUNCTION
Lot No.
a1
| Bypass Reference Bypass : Connect external 470pF
P capacitor to GND to reduce output
O Type Name
2 GND Ground
Lh L2 [s :
Enable/Shutdown (Input):CMOS conpatible
ON/OFF . s .
3 Control input. Logic high = Enable, Logic
<SOT-89-5> low or open = Shutdown
4 Vin Supply Input
5 Vour Regulator Output
Fig. 1 BLOCK DIAGRAM Fig.2 TEST CIRCUIT / APPLICATION CIRCUIT
VHQC)———(\ \LJ/ G +—O VoUuT
L VIN=3.8VO O Voyur=2.8V
Cout
Cour=2.2 uF

-

BYPASS b
¢ ] (tantalum)
CBypAss + =
Bandga —
Smia
= ON/OFF
CONTROL
ON/OFF (; !
CONTROL
Current Limit —
Thermal Shutdown Cpypass = 470pF
2
GND
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KR32S018M/F~KR32S033M/F

MAXIMUM RATINGS (Ta=25<C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Input Voltage Vin 14 \%
ON/OFF Control Voltage Ve 5 \%
Output Current Tout 300 mA
Power Dissipation (Note) 18V Pp 900 mW
SOT-89-5
Junction Temperature T; 150 C
Operating Junction Temperature Topr -40~125 C
Storage Temperature Tstg -55~150 c

Note) Package mounted on a ceramic board. (600m* X 0.8m)

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vin=VourtlV, lour=100uA, Cour=4.7 uF, Tj=257C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
KR32S018M/F 1.782 1.8 1.818
KR328025M/F 2.475 2.5 2.525
KR32S026M/F 2.574 2.6 2.626
KR32S027M/F 2.673 2.7 2.727
Output Voltage KR32S028M/F Vour Vi—VourtlV 2.772 2.8 2.828 v
KR32S285M/F 2.8215 2.85 2.8785
KR32S029M/F 2.871 29 2.929
KR32S030M/F 2.97 3.0 3.03
KR32S031M/F 3.069 3.1 3.131
KR32S033M/F 3.267 33 3.333
Load Regulation Reg Load 10=100xA~300mA - 0.05 0.7 %
Line Regulation Reg Line Vin=Vourt1V~10V - 0.009 0.05 %/V
Vp-1 Iour=100 A - 10 60 v
Dropout Voltage Vo2 lour=50uh - 13 173 W
Vp-3 Tour=150 mA - 175 300 v
Vp-4 Ioyr=300 mA - 250 400 N
Temperature Coefficient of output voltage TCVo Tj=-40~125¢C - 40 80 ppm/ C
Ripple Rejection RR f=120Hz - 75 - dp
. Iour=50mA, Coyr=2.2uF
Output Noise Voltage Vro CO;YTPAss: 4’7 Op(l)SUT “ - 30 - Nrms
Output ON-state voltage for control Veony - 2.0 - - \%
Output ON-state current for control Leony V=2.0V 2 5 20 uA
Output OFF-state voltage for control Veorr) - - - 0.4 \%
Output OFF-state current for control leorr-n Ve 04v - 0.01 ! u
IcoFF-2) V=0.18V - 0.01 -2 uA
Lo V=3V, Ioyr=100A - 80 130 vA
. Iz V=3V, lour=50mA - 350 650 uA
Quiescent Current
I3 V=3V, Ioyr=150mA - 1.8 2.5 mA
L4 V=3V, Ioyr=300mA - 4.0 5.5 mA
) TgoFe-1) V=04V - 0.05 3
Quiescent Current (OFF Mode) uA
IooFF-2) V=0.18V - 0.10 8
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KR32S018M/F~KR32S033M/F

10 100 1k 10k 100k M 10M

INPUT FREQUENCY fpy (Hz)

10 100 1k 10k 100k IM 10M

INPUT FREQUENCY fyy (Hz)

10 100 1k 10k 100k IM 10M

INPUT FREQUENCY fpy (Hz)

fin - RR(1) fix - RR(2)
0 0
o V=36V = V= 3.6V
2 Vour= 2.6V 2 Vour=2.6V
o 20 & 20
~ ~
Z Z
S 40 S 40
= N = / N
Q Q <
m N 52| ~~
= 60 SN = 60 i
~ N ~
= m _
2 80 LA = 80 Ioyr= 100pA
& d Tour= 100mA & Cour=2.21F
~ Cour= IHF ~ Cgyp= 0.01pF
-100 -100

10 100 1k 10k 100k M 10M

INPUT FREQUENCY fiy (Hz)

fiy - RR(3) fiv - RR(4)

0 0
2a) Viy=3.6V m V= 3.6V
~ Vour= 2.6V Z Vour= 2.6V
~ -20 & 20
~ ~
Z Z N
S 40 S o G N
B NN = T
Q ™ Q g
= ] 2 / iy
& -60 E -60
m m
i -80 E -80 Toyr= ImA
& _ & R Cour=2.24F
— Ioyr= ImA — L ™
a Cour= IHF P Cpyp=0.01uF

-100 -100

10 100 1k 10k 100k IM 10M

INPUT FREQUENCY fyy (Hz)

fin - RR(5) fin - RR (6)
0 0
m Vi=3.6V = V= 3.6V
= Vour=2.6V = Vour= 2.6V
20 ~ 20
e o
N
g S g 40 N
= T~ = B
2 I 2
-60 -60
3 %0 fl 5 0 lovr= 10mA
& 1 Toyr= 10mA & L] iy Cour=2.2uF
= Cour= IUF [~ Cgyp=0.01uF
-100 -100

10 100 1k 10k 100k IM 10M

INPUT FREQUENCY fiy (Hz)
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KR32S018M/F~KR32S033M/F

fiv - RR(7) fix - RR(8)
0 0
~ V= 3.6V =~ Vin=6V
[aa)] IN m IN
= Vour=2.6V <2 Vour=3V Il
~ 20 o~ ® 20
e AT ¢,
Z Z
©] -40 Q -40
3 3
A S T e S O 1| IO S
0 T 52
5 60 = = 60
~ R [~ b
= o Iour= 100mA
=~ - — -80 | ouT
o W Tous= 100mA e NI T Cour=220F
= Cour= IuF ~ Cgyp=0.01uF
-100 -100
10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M
INPUT FREQUENCY fiy (Hz) INPUT FREQUENCY fiy (Hz)
Vp - RR(1) Vp - RR(2)
60 100
2 2 9 . |
z %0 — =z 80 1mA —
- 1mA ﬁ—-/ﬁ—_———_ e
z 40 7 - 70
E /]()mA g 60 / 10mA Iout = 100mA
&) 30 Ioyr = 100mA ) 50
=5 540
2 2 = | /
s s W
& 10 our= I & / / Cour=220F
[~ / / 2 10 / J, Coyp=0.01yF
0 0
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
DROPOUT VOLTAGE Vp, (V) DROPOUT VOLTAGE Vp, (V)
Cpypass - TIME Iour - Vb
10% E 400
[a)
— >
EX 2 300
m 103
: :
=
@)
> S 200
o A
Z 10 - =
&2 =)
o
=) £ 100
= @)
Y
@)
10!
10! 10% 103 10* 0 0 100 200 300
CAPACITANCE Cgypass (pF) OUTPUT CURRNET Igyr (mA)
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KR32S018M/F~KR32S033M/F

f - NOISE (1) f - NOISE (2)
10 10
e 10mA, Coyp= WF e BRa e e e aai S S Snti| S SR
1 1 |
N N % 100mA
g : g
~ -1 ~ -1 =
<10 s = 10 c 10mA =
£ \ g X
m 102 ; m 102 ]
wn \ w2
5 \ i ) ImA
Z 1073 ImA Z 103 | Vour=5V
Cour = IMF Cour = 10uF
Cgyp= 10nF Vour= 5V Electrolytic
10+ 10
10 100 1k 10k 100k IM 10M 10 100 1k 10k 100k IM 10M
FREQUENCY (Hz) FREQUENCY (Hz)
f - NOISE (3) f - NOISE (4)
10 10
N ! N ! = 10mA
g ' e 3 ;
S 10! ‘% 100mA 3= 3 107 et e ﬁ?ﬂlOOmA;
g NS i g IREEHIIAS
- 1 - N \
10mA
& 10 : g 10
% Vour=5V ImA NN N % Vour= SV ImA R A
107} Coyr=22uF = = 103} Cour= 10uF 5
Tantalum =ai Electrolytic
Cyyp= 100F Cyyp=100pF
107 104
10 100 1k 10k 100k M 10M 10 100 1k 10k 100k IM 10M
FREQUENCY (Hz) FREQUENCY (Hz)
f - NOISE (5) f - NOISE (6)
10 10
~ ! 10mA ~ !
= 28 2 as! i 10mA
SRS ‘ 100mA | = 10! e 00mA
) g N
AN
5 10 g 10
> Vour=5V ImA RS > Vour=5V
10| Cour=10uF == === 1073} Coyr= 10UF s ImA ==
Electrolytic Electrolytic T g
104 Cpyp= InF 104 Cgyp=10nF } HHN N
10 100 1k 10k 100k M 10M 10 100 1k 10k 100k IM 10M
FREQUENCY (Hz) FREQUENCY (Hz)
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