KEE SEMICONDUCTOR KIC3213MF/T12~33
TECHNICAL DATA Analog CMOS Integrated Circuits
150mA CMOS High Performance LDO Regulator
<Top View>
L
The KIC3213series Low Dropout Linear Regulator is ideally suited @ A ® I
for portable applications. It offers 1% initial accuracy, E
extremely-low dropout voltage(210mV at 150mA, 3.3V Output Type), s 0
low ground current (typically 36uA) and ultra small package(UDFN1010-4).
Designed specifically for handheld and battery-powered devices, [ ] g
the KIC3213series provides a TTL-logic-compatible ON/OFF control pin. @ @ C oM MILL‘?’[O%TERS
When disabled, power consumption drops nearly to zero. <Side View> B 1.00
C 0.50
The KIC3213series also works with low-ESR ceramic capacitors, c ) 0.20
reducing the amount of board space necessary for power applications, T B 7 ;‘ 823
critical in handheld wireless devices. b E D G 0.24
H 0.64
The Line transient response and load transient response of the <Bottom View> i 0.50
KIC3213series are very excellent, thus ICs are very suitable for OR" \(J@ ]i gézz
the power supply for hand-held communication equipment. FJ L 0.125
. @ Vour
@ GND
@ VF_N
- N 7 ] ® v
Applications @OF——x—0
H *Center tab is common to @ (GND)
- Cellular phones,Smart Phones, PDA
. UDFN1010-4
- Battery-powered equipment
- Laptop, notebook and palmtop computers
- Consumer/personal electronics
E
K B K
Features ‘ DIM | MILLIMETERS
: | s A 29402
- Input voltage range -------------------- 2.0V to 5.5V T ‘ 1] B 1.6+0.2/-0.1
- High output accuracy------------------- 1.0% accuracy i ° # g 00723(1)5
- Low dropout-----------=-------------- 210mV@150mA (3.3V Output type) < S ‘ ] E | 28+02-03
L ) ) . ) 3 4y F 1.9+0.2
- Stability with ceramic output capacitors | A G 0.95
. Supply C t Tvo. 36uA D: | ]] H 0.16£0.05
upply Current- - - - - - - - - - oo yp. 36u : T ow010
- Excellent Load regulation--------------- Typ. 30mV | 1 | 025+0.25-0.15
K 0.60
- Built-in Fold Back Protection Circuit ------- Typ. 40mA@Short mode U] g | i . L 0.55
‘ \ jL\"
- Stability with ceramic output capacitors - - - - - Cin=Coyr=0.470 JJL I JJ E
- TTL-Logic-compatible ON/OFF control
L Vi
2. GND
3. Vi
Packages 4. NC
5. Vour
- KIC3213MF** Series : UDFN1010-4
- KIC3213T** Series : TSV
TSV
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KIC3213MF/T12~33

Block Diagram
vl.\l
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ON/OFF
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Error Amp
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[] Vour
Fold - back Circuit
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CurrentLimit Block
Ry
Ry
Reference
Voltage ’l‘
—d
GND
Application Circuit
Vino o] VOUT
Cin=0.47uF _| KIC3213 Series 1 Coutr=047uF
Ceramic T T Ceramic
VEN (e,

I -

Active High : Output ON

Stability with ceramic output capacitors Ciy = Cour = 0.470
Recommended Vgy Operating Range Vin2 Vi

Selection Guide
The output voltage, package type for the ICs can be selected at the user s request.

The selection can be made with designating the part number as shown below;

KIC3213D_ OO - PartNumber

a b C

Code Contents

Item name
KIC3213 : 150mA CMOS LDO

Designation of Package Type :
b MF : UDFN1010-4
T: TSV

Setting Output Voltage (Vour) :

Stepwise setting with a step of 0.1V in the range of 1.2V to 3.3V is possible.
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KIC3213MF/T12~33

Pin Description

TSV Package - —
Pin No. Symbol Description
Vour NC 1 Vin Supply Input.
H H 2 GND Ground Pin.
3 v Enable/Shutdown (Input) : CMOS compatible input.
A EN Logic High : enable, logic low=shutdown. Do not leave open.
4 NC No Connection.
5 Vour Regulator Output.
Vin GND  Vin Code Contents
A Device code & Series
B Lot No.
UDFN1010-4 Package Pin No. Symbol Pin Description
Vin A 1 Vour Regulator Output.
® ® 2 GND Ground Pin.
3 v Enable/Shutdown (Input) : CMOS compatible input.
A EN Logic High : enable, logic low=shutdown. Do not leave open.
5 4 Vin Supply Input.
o Code Contents
\% or GCI?D A Device code & Series
B Lot No.
Line up
Output UDFN1010-4 Package TSV Package Output | UDFN1010-4 Package TSV Package
Voltage Item Marking Item Marking Voltage Item Marking Item Marking
1.2V KIC3213MF12 9A KIC3213T12 39A 2.3V KIC3213MF23 9L KIC3213T23 39L
1.3V KIC3213MF13 9B KIC3213T13 39B 2.4V KIC3213MF24 M KIC3213T24 39M
1.4V KIC3213MF14 9C KIC3213T14 39C 2.5V KIC3213MF25 9N KIC3213T25 39N
1.5V KIC3213MF15 9D KIC3213T15 39D 2.6V KIC3213MF26 90 KIC3213T26 390
1.6V KIC3213MF16 9E KIC3213T16 39E 2.7V KIC3213MF27 9P KIC3213T27 39P
1.7V KIC3213MF17 9F KIC3213T17 39F 2.8V KIC3213MF28 90Q KIC3213T28 39Q
1.8V KIC3213MF18 9G KIC3213T18 39G 2.9V KIC3213MF29 9R KIC3213T29 39R
1.9V KIC3213MF19 9H KIC3213T19 39H 3.0V KIC3213MF30 9S KIC3213T30 398
2.0V KIC3213MF20 91 KIC3213T20 391 3.1V KIC3213MF31 9T KIC3213T31 39T
2.1V KIC3213MF21 9J KIC3213T21 397 3.2V KIC3213MF32 ou KIC3213T32 39U
22V KIC3213MF22 9K KIC3213T22 39K 3.3V KIC3213MF33 Y% KIC3213T33 39V
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KIC3213MF/T12~33

Absolute Maximum Ratings

Characteristics Symbol Rating Units
Input Voltage ViN 5.5 A%
Output Current Iout 150 mA
UDFN1010-4 400 (Note 1)
Power Dissipation Pp mW
TSV 900 (Note 2)
Operating Junction Temperature Tiopr) -40~125 O
Storage Temperature Tstg -55~150 0
Note 1) Pakage Mounted on FR-4 PCB board (1600 x 1.60 )
Note 2) Pakage Mounted on FR-4 PCB board (60001 x 0.801)
Electrical Characteristics
(Vin= Set Vgyur + 1V for Voyr options greater than 1.5V, Viy=2.5V for Voyr < 1.5V
Iopur=1mA, Ven=Vn, Ta=250, Cy=0.47uF, Cour=0.47UF, unless otherwise stated)
Symbol Parameter Conditions Min | Typ | Max | Units
Vin Input Voltage - 2.0 - 5.5 v
Iour Output Current - 150 - - mA
Vour2 1.5V x 0.99 - x 1.01 \%
Vout Output Voltage
Vours 1.5V -20 - +20 mV
A Vour/ A Viy | Line Regulation Set Voyr+ 0.5V Vv 5.5V - 0.02 0.1 %/V
A VOUT/ A IOUT Load Regulation ImA < lOUT < 150mA - 30 50 mV
1.2V< Vour £ 1.5V - 0.50 0.62 A%
1.5V Vour £ L7V - 0.38 0.47 v
1.7V Vgour € 2.0V - 0.34 0.42 \%
Vp Dropout Voltage
2.0V< Vour £ 2.5V - 0.28 0.36 A%
2.5V< Vour £ 2.8V - 0.22 0.30 A%
2.8V< Vour £ 3.3V - 0.21 0.27 A%
IgnD Ground Pin Current Iour=0mA - 36 50 O
Iy Quiescent Current Vin = 0V(Shutdown) - 0.1 1.0 0
A Vour/ AT, Output VoltageTemperature Coefficient -400 < Toprs 850 - + 100 - ppm /O
Isc Short Current Limit Vour= 0V - 40 - mA
VENoN) Output Control Voltage (ON-State) - 1.1 - 5.5 A%
VEN©OFF) Output Control Voltage (OFF-State) - 0 - 0.3 A%
f=1kHz, Ripple 0.2Vp-p
PSRR Power Supply Ripple Rejection Vin=Set VourtlV, Igur=30mA - 60 - dB
(In case that Vo< 1.5V, Vin=2.5V)
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KIC3213MF/T12~33

Typical Characteristics

1) Output Voltage vs. Input Voltage (Cy = Cour = 0.470 , Topr =2500)
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2) Ground Current vs. Input Voltage (Cyy = Coyt = 0.470 , Topr =250)
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KIC3213MF/T12~33

Ground Current Ignp (1A)

Output Voltage Voyr (V)

Output Voltage Vqoyr (V)

KIC3213MF/T 33
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3) Output Voltage vs. Temperature
(CIN = COUT =0.470 , IOUT :1mA)
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5) Input Transient Response
(IOUT :30mA, tr =tf =500 . TOPR:25|:| )
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4) Ground Current vs. Temperature
(Civ = Cour = 0470, Ioyr =0A)
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6) Load Transient Response
(CIN = COUT =0.470 , TOPR =250 )
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KIC3213MF/T12~33

7) Turn On Speed With CE Pin (CIN = COUT =0.470 5 TOPR =250 )
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KIC3213MF/T12~33

8) Turn Off Speed With VEN Pin (CIN = COUT =0.470 5 TOPR =250 )
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KIC3213MF/T12~33

9) Output Voltage vs. Output Current (Cjn=Coyr=0.470 , Vin=Vourt1V, Topr=250)

10) Ripple Rejection vs. Frequency (Cpy=none, Coyr=0.470 , Vin=4.3V, Ripple=0.2Vp_p, [our=100mA)
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