ATS5231/AT5231T

300mA Low Dropout Voltage Linear Regulators

-

FEATURES

VN Range: 2.0V to 6.0V
Low Dropout Voltage: 0.22V (Typ)

(Vout= 3.3V, lout= 150mA)
Output Current: 300mA
High Ripple Rejection: 65dB (Typ)(f= 10kHz)
Excellent Line Regulation: 0.01% / V(Typ)
Output Voltage Accuracy: 12.0%
Low Supply Current: 70pA (Typ)
Standby Mode: 0.01pA (Typ)
Over Current Protection
Ceramic Capacitors are Recommend to be Used
with this IC: Ciy = Cout = 1uF
Built-In Over Shoot Protection Circuit

Ultra Fast Transient Response

APPLICATION

Power Source for Portable Communication
Equipment

Power Source for Battery-Powered Equipment

ORDER INFORMATION

Shipping:
R Tape & Reel
Clrcthype T: Tube
Output Voltage: KD: SOT-23
1.2= 1.2V, 1.5= 1.5V, KE: SOT-25

AT 5231 XX KER

KG: SOT-89
KM4: SOT-343
KM5: SOT-353

1.8= 1.8V, 2.5=2.5V,
2.6=2.6V,2.8=238V,
3.0=3.0V,3.3=3.3V,
4.2=4.2V,
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DESCRIPTION

The AT5231/AT5231T Series are CMOS-based
voltage regulator ICs with high output voltage
accuracy, low supply current, low ON-resistance.
Each of these ICs consists of a voltage reference

unit, an error amplifier, resistor-

net for voltage setting, a current limit circuit and a
chip enable circuit.

These ICs perform with low dropout voltage and a
chip enable function (SOT-25 and SOT-343/353
package only). The line transient response and load
transient response of the AT5231/AT5231T Series
are excellent, thus these ICs are very suitable for
the power supply for handheld communication
equipment.

AT5231 are available in the SOT-23, SOT-25,
SOT-343, SOT-353 and SOT-89 packages.
AT5231T is available in the SOT-89 package.

PIN CONFIGURATIONS (top viEw)

SOT-23 SOT-25 SOT-89
Vin Vour NC /[ \
[3] B |

1] 2 TEE O :
GND  Vour v,yGNDEN  GND v, Vour
SOT-343 SOT-353
(SC-70-4L) (SC-70-5L)

Vin' Vour Vour  NC
M
K1 R v i 2 B
EN GND V,y GND EN
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ATS5231/AT5231T

300mA Low Dropout Voltage Linear Regulators

Immense Advance Tech.

ORDER INFORMATION PIN CONFIGURATIONS (top viEW)
AT 5231T- X.X KER SOT-89
Shipping: / \
IAT R: Tape & Reel
Circuit Type T: Tube
Output Voltage: <« KG: SOT-89 Iil
1.2=1.2V,1.5= 1.5V, v
1.8= 1.8V, 2.5= 2.5V, Vour GND Viy
2.6= 2.6V, 2.8= 2.8V,
3.0= 3.0V, 3.3= 3.3V,
4.2=4.2V,
PIN DESCRIPTIONS
Pin Name Pin Description

VIN Input Pin

GND Ground Pin

EN Chip Enable Pin, Active High

NC No Connection

Vourt Output Pin.
TYPICAL APPLICATION CIRCUITS

AT5231
V|N V|N VOUT ® o VOUT
T
1.0pF —— 1.0pF
I GND
AT5231/AT5231T
VNOT Vin Vour ) ¢ O Vour
:I: 1.0uF —— 1.0pF

Rev1.39 May 2011
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AT5231/AT5231T H‘l'

300mA Low Dropout Voltage Linear Regulators

Immense Advance Tech.

BLOCK DIAGRAM

Vin * Vour
*EN \4 GND
* Not available in AT5231T
ABSOLUTE MAXIMUM RATINGS (Note 1)
Parameter Symbol Max Value Unit
Power Supply Voltage VIN -0.3t06.5 \
Enable Voltage VEN -0.3to VN \
Maximum Junction Temperature Ty 125 °C
Storage Temperature Range TsTG -65 to +150 °C
Lead Temperature(Soldering) 5 Sec. TLEAD 260 °C
SOT-23 280
SOT-25 300
Power Dissipation
SOT-89 Pp 640 mwW
Pp @ Ta=25°C (Note 2)
SOT-343 250
SOT-353 250
SOT-23 357
SOT-25 (Note 3) 333
Thermal Resistance
SOT-89 OJa 156 °C/W
Junction to Ambient
SOT-343 400
SOT-353 400
SOT-23 106.6
SOT-25 106.6
Thermal Resistance
) SOT-89 OJc 100 °C/W
Junction to Case
SOT-343(SC-70-4L) 120
SOT-353(SC-70-5L) 120
ESD Rating (Human Body Model) (Note 4) VEsD 2 kv
Rev1.39 May 2011 www.iatiat.com RoHS COMPLIANT




ATS5231/AT5231T

300mA Low Dropout Voltage Linear Regulators

-

RECOMMENDED OPERATING CONDITIONS (Note 5)

Immense Advance Tech.

Parameter Symbol Operation Conditions Unit
Supply Voltage VIN 6.0 \
Enable Voltage VEN -0.3to V|N \Y,
Operating Junction Temperature Range Ty -40 to +125 °C
Operating Ambient Temperature Range Tora -40 to +85 °C

Note 1: Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device. These are for stress

ratings. Functional operation of the device at these or any other conditions beyond those indicated in the operational sections of

the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may remain possibility

to affect device reliability.

Note 2: Thermal Resistance is specified with the component mounted on a low effective thermal conductivity test board in free air at

Ta=25°C.

Note 3: Thermal Resistance is specified with approximately 1 square of 1 oz copper.

Note 4: Devices are ESD sensitive. Handling precaution recommended.

Note 5: The device is not guaranteed to function outside its operating conditions.

ELECTRICAL CHARACTERISTICS

Ty =25°C, unless otherwise noted

Parameter Symbol Conditions Min Typ | Max Unit

ViN=Set V +1V V V

Output Voltage (Note 6) Vourt N ouT ouT out V
TmA <louyt<30mA x0.980 x1.020

Output Current lout VN -VouTt =1.0V 300 mA
ViN=Set V +1V, V =2V

Load Regulation (Note 6) | Reg load | out out 0.005 | 0.015 | %/mA
TmA <louyt<150mA
Vout> 1.7V

, ) i Set Vout + 0.5V VNS BV

Line Regulation (Note 6) Reg_line 0.01 0.20 %IV
(VouT< 1.7V, 2.2V< ViN< BY)
louT =30mA
louT <1.5V 1.00
Vout =1.5V 0.48 0.70
VouTt =1.6V, lout= 150mA 0.46 0.65

Dropout Voltage

VDrOP Vout =1.7V 0.44 0.60 V

(Note 6, 7)
1.8V<Vout<2.0V 0.42 0.55
2.1V<Vout< 2.7V 0.28 0.50
2.8V <Vout<4.8V 0.22 0.35
f=10kHz
Ripple 0.5Vp-p

Ripple Rejection RR Vout >1.7V, VIN - VouT =1.0V 65 dB

Vout< 1.7V, VIN - VouTt =1.2V
louT = 10mA

Rev1.39 May 2011
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ATS5231/AT5231T

300mA Low Dropout Voltage Linear Regulators

-

ELECTRICAL CHARACTERISTICS (CONTINUED)

Ty =25°C, unless otherwise noted

Immense Advance Tech.

Parameter Symbol Conditions Min Typ | Max Unit
Supply Current Iss VN= Set Vout +1V, lout =0mA 70 pA
Supply Current (Standby) Istandby ViN= Set Vout +1V, VEN =GND 0.01 0.1 MA
Input Voltage VIN 2.0 6.0 \%
Output Voltage I =30mA
Ten:) peraturegCoefficient AVourlAT —ZSIC <Ty<85°C H190 PPmC
Current Limit ILiv 400 mA
EN Pull-Down Resistance Rpp 0.7 2.0 8.0 MQ
EN Input Voltage “H” VENH 1.5 VIN \Y,
EN Input Voltage “L” VENL 0 0.3 \%
Output Noise en BW 10Hz to 100kHz 30 pVrms
On Resistance for
Auto-Discharge Riow Ven =0V %0 ¢
Startup Time (Note 8) TsTR Vin = Vour+1V, Vour=2.8V, 30 us

Cin= Cout=1uF

Note 6: Low duty cycle pulse testing with Kelvin connections repaired.
Note 7: Defined as the input to output differential at which the output voltage drops to 2% below the value measured at a differential of 1V.

Note 8: Time from Ven= 1.5V to Vout= 95% (VouT(Nom))-

Rev1.39 May 2011
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ATS5231/AT5231T

300mA Low Dropout Voltage Linear Regulators

-

TYPICAL CHARACTERISTICS

(1) Dropout Voltage VS. Temperature
AT5231/AT5231T-1.5V

600 T I I

S 85 °C
] S— 25 °C

i = == =g
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> 400 e

ot
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& 300 e
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Output Current l5,r (MA)

(3) Dropout Voltage VS. Temperature

AT5231/AT5231T-2.8V
350 .
= = 85 °C
% ................ 25 oC /
50— -~ 40°C v
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o 200 I - -
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£ 150 P
> ““//
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[} 7
& 50
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Output Current |7 (mMA)

(5) Dropout Voltage VS. Temperature

AT5231/AT5231T-3.3V
350 | |
S 300|— 85 °C
% ................ 25 oC
- IR e .
© 200 / L
@ | | | | - A"
£ ot
s 2 227
5 100 e
g
e 50 :
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25 50 75 100 125 150 175
Output Current l5,r (MA)
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(2) Dropout Voltage VS. Temperature
AT5231/AT5231T-2.5V
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(4) Dropout Voltage VS. Temperature

AT5231/AT5231T-3.0V
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AT5231/AT5231T H’

300mA Low Dropout Voltage Linear Regulators

Immense Advance Tech.

TYPICAL CHARACTERISTICS (CONTINUED)

(6) Supply Current VS. Input Voltage (T, =25°C) (7) Supply Current VS. Input Voltage (T, =25°C)

AT5231/AT5231T-1.2V AT5231/AT5231T-1.5V

90 90
—~ 80 —~ 80
§_ 70 —T | §_ =
= = = /
=2 60 / = 60
Ew | £ s /
3 40 / 5 40 /
>
2 30 7: 30
§ 20 § 20

10 10

/ .
0p 1 2 3 4 5 6 0o 1 2 3 4 5 6
Input Voltage V, (V) Input Voltage V y (V)

(8) Supply Current VS. Input Voltage (T, =25°C) (9) Supply Current VS. Input Voltage (T, =25°C)

AT5231/AT5231T-2.5V AT5231/AT5231T-2.8V
) <)
< < 80 I\//
2 70 — = 70
3 o I~ 3. I
g i g l
o 40 / 3 //
> 30 >
) L/ s 30
2 2 S 20 o
? 1o / @
10 7
) 1 2 3 4 5 6 00 1 2 3 4 5 6
Input Voltage V,y (V) Input Voltage V (V)

(10) Supply Current VS. Input Voltage (T, =25°C) (11) Supply Current VS. Input Voltage (T, =25°C)

AT5231/AT5231T-3.0V AT5231/AT5231T-3.3V
90 90
—~ 80 — 80
< < | —
= N = IP’
) )
= 60 = 60
£ | E [
Q 50 @ 50
3 40 I 3 40 /
> 30 / > 30 /
s o s
5 20 S 20
(7} (7}
10 / 10 /
0o 1 2 3 4 5 6 0o 1 ) 3 4 5 6
Input Voltage V, (V) Input Voltage V,, (V)

Rev1.39 May 2011 www.iatiat.com RoHS COMPLIANT




ATS5231/AT5231T

300mA Low Dropout Voltage Linear Regulators

-
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TYPICAL CHARACTERISTICS (CONTINUED)

(12) Output Voltage VS. Temperature
AT5231/AT5231T-1.2V
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(14) Output Voltage VS. Temperature
AT5231/AT523AT-2.5V
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(16) Output Voltage VS. Temperature
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(13) Output Voltage VS. Temperature
AT5231/AT5231T-1.5V
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(15) Output Voltage VS. Temperature
AT5231/AT5231T-2.8V
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(17) Output Voltage VS. Temperature
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TYPICAL CHARACTERISTICS (CONTINUED)

(18) Supply Current VS. Temperature

AT5231/AT5231T-1.2V
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(20) Supply Current VS. Temperature
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(22) Supply Current VS. Temperature
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90
45 70
_B 60
T 50
g
5 40
%)
> 3
g 2
=)
9 10
040 15 10 35 60 85

Temperature T, (°C)
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(19) Supply Current VS. Temperature
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(21) Supply Current VS. Temperature
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(23) Supply Current VS. Temperature
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TYPICAL CHARACTERISTICS (CONTINUED)

(24) Ripple Rejection VS. Frequency
(Vour=1.5V, Coyr=Ceramic 1.0 pF )
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541

50F

Ripple Rejection RR(dB)

46}

100 1k 10k 100k 1M
Frequency f(Hz)

(26) Ripple Rejection VS. Frequency
(Vour=2.5V, Co,r=Ceramic 1.0 pF )
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(28) Ripple Rejection VS. Frequency
(Vour=3.0V, Cy,r=Ceramic 1.0 pF )

65F T T TTTTTT T T T TTTTIT T T TTTTITIT T T TTTH

601
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50F

451

Ripple Rejection RR(dB)

40F

100 1k 10k 100k 1M
Frequency f(Hz)

Rev1.39 May 2011

Ripple Rejection RR(dB)

(25) Ripple Rejection VS. Frequency
(Vour=1.8V, Coyr=Ceramic 1.0 pF )
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(27) Ripple Rejection VS. Frequency
(Vour=2.8V, Cy,r=Ceramic 1.0 pF )
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(29) Ripple Rejection VS. Frequency
(Vour=3.3V, Co,r=Ceramic 1.0 pF )
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TYPICAL CHARACTERISTICS (CONTINUED)

(30) Vg, Turn ON/OFF
(Vin=Vour+1V, Vour = 1.2V
CH1= Vg, CH2= Vr, CH3= V)

Tek stop  —————
Iy 3

TSN DOUON IOUE U I DT U DU DN PRGN
Chi 100V Ch2z 1.00V WM 400us A Chl 57 780mvV
ME 100V N

$20.40%

(32) Vgy Turn ON/OFF
(Vin = Vour +1V, Vour = 3.0V
CH1= Vg, CH2= Vyr, CH3=V,)

Tek Stop  — ] .
u 1 ]

]

l

]

‘

[, T— _...._.......1
1

‘ l4

]

]

B %
]

i

]

1

]

1

5 j

Chi 1.00v EFE 200V W“M400us A Chl 57 Ed0mV

Ch3[ 2,00V N
20.20%

(34) Vg, Turn ON/OFF
(Vin=Vour +1V, Vour = 4.2V
CH1= Vg, CH2=Vgr, CH3=V,)
.

Tek Stop
u 1
o
1 [
HI@ 1.00v Chz 200V WM 400us A Chl 5 780mV

Ch3 200V &
1120.40 %
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(31) Vg, Turn ON/OFF
(Vin=Vour *1V, Vour = 1.5V
CH1= Vg, CH2= Voyy, CH3= V)

Tek stop S e ]
U : 1 1
+
[T S — S
]
i
T B K A T T T e I T
M 100V N\
W20.40%
(33) Vg, Turn ON/OFF
(Vin= Vour+1V, Vour = 3.3V
CH1= Vg, CH2=V;, CH3=V,,)
Tek Stop e ——————
U E: RS
: |
§ I
3 ¥
[} S——— i .__....__...Jl
4 . i
1 T
; i
f
]
!
|
|
|
Rl 60 v cha 00V Sk doosT A Chi 7 BeomV

Ch3 2,00V N
M20.40 %

(35) Over-Shoot Response

(V;y=4.3V, Vg =2V, C,y=Cor =Ceramic 1.0uF

Vover-sHoot =0V)

AT5231/AT5231T-3.3V
TekRun | £ 1 ] Trig?
- - -
2
CHI:V,,
CHZ:VOUT(OFFSET)
d
1.00V 8&Ch2| 100mv &M[10.0us| A Ch2 4 2.8

1+~ [10.6000us

Ch1 High
2.02V

Ch2 High
3.36 Vv

ew e 2008
16:10:08
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TYPICAL CHARACTERISTICS (CONTINUED)

(36) Input Transient Response
(lour =30mA, C, =Ceramic 1.0 uF,
tr=tf=5 ps, Coyr=Ceramic 1.0 pF )

Vi =4.3V~58.3V, A=Voyr, rransient, p-p =8MV loyr =50MA~100mA, A=Voy7 transienT, p-p =9-2MV
AT5231/AT5231T-3.3V

AT5231/AT5231T-3.3V
Tek Stop S Tek Stop E 0 = ]

LR A 9.20mV
A 8.00mv [T} :
v . @: 4.40mv @: 4.40mv

(37) Load Transient Response
(V\y=4.3V, C\y=Ceramic 1.0 pF, tr=tf=1 ps,
Cour =Ceramic 1.0 pF)

Ch1 High ch1 Pk—Pk
5.24V

21.6mv
\ <
\ ch3 High
o s ottt} j 1 jiil  chiLow 9
b st S st — o _— o X o 1 a22v \ 102mA

T Ch3 Low
ch2 Pk—Pk
23.6mv : 52.4mA
D i CHI:V gy e
CH1:V,, CH2:Io4r

f CH2:V puzac Ch3 High

al CH3T,x 29.6mA

s ﬁ’ﬁﬁ]\ 20.0mVAE M[1.00us A Ch3 + 95.2mA
Chi1l 1.00V &€ 10.0mVVaM[4.00us| A Ch1 S 5.02V Ui 00U A c<ln
Ch3[ 20.0mAGH Ch3[ 20.0mAQH I
‘ i+~ [10.0400ps 157 [2.12000us
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PACKAGE OUTLINE DIMENSIONS
SOT-23 PACKAGE OUTLINE DIMENSIONS

|
A
L o A v
= & 5
Y o
Gage Plan %
! L MR
N J
Bl C
v Svmbol Dimensions In Millimeters
ymese Min. Max.
A 2.70 3.10
B 2.10 2.95
C 1.20 1.70
D 0.30 0.50
G F E 0 0.15
F 0.45 0.55
| N 0.30 0.60
G 2.10 REF.
H H 0.70 1.30
| 0.10 0.20
J 0.54 REF.
4 . ; L 0.95 REF.
4 M 0° [ 10°
E
D (TYP.)
SOT-23 PACKAGE FOOTPRINT (mm)
1.9
0.95 0.95
! ) i
i i
A : i
! |
! i
i i .
I i
2.8 ! i
I |
1 : i
: Y
Y | 1.2
|
i . v
i i i
0.7
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PACKAGE OUTLINE DIMENSIONS
SOT-25 PACKAGE OUTLINE DIMENSIONS

—p| b j¢—

}
L2 ) T

L
-

_T_ \f (S}
Y L (REF.) L1 (REF.)
Symbol Dimensions In Millimeters
Nt i Min. | Max.
P A 1.45 MAX.
. el o Al 0 0.15
il D ) A2 0.90 1.30
C 0.08 0.22
y — Y D 2.90BSC.
\ E 2.80BSC.
= E1 1.60 BSC.
§ L 0.30 | 0.60
s g L1 0.60BSC.
= L2 0.25BSC.
= o 0° 10°
v b 0.30 0.50
- e 0.95BSC.
5 el 1.90BSC.
<
SOT-25 PACKAGE FOOTPRINT (mm)
O 7
I
_‘ I
I
1.2 : Y
.. AN ,
N
oo
95 | 0. 95
1.9
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PACKAGE OUTLINE DIMENSIONS
SOT-343 PACKAGE OUTLINE DIMENSIONS

— bl

I b - -
: T
el

@
;e
rL—»IL(REF.) i

L1 (REF.)
< b1y Dimensions In Millimeters
< gl P Symbol Min. | Max.
D A 710 MAX.
A1 0 0.10
A2 0.70 1.00
C 0.08 0.22
D 2.10BSC.
o I \ E 2.30 BSC.
< E1 1.30 BSC.
= L 026 | 046
= L1 0.525REF.
= [ ] L2 0.20BSC.
) 4 — ) 0° 8°
. b 0.15 0.35
< b1 0.30 0.50
el 1.30BSC.

SOT-343 PACKAGE FOOTPRINT (mm)

0.8 20
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AT5231/AT5231T v

300mA Low Dropout Voltage Linear Regulators

Immense Advance Tech.

PACKAGE OUTLINE DIMENSIONS
SOT-353 PACKAGE OUTLINE DIMENSIONS

[ H [ ]

Y ¢C
T
w5 L ;e
<—>|REF-)

[
[ T]

y W
(]
v

A
[¢)

> Dimensions In Millimeters
< £ > SYmbol—in T Max.
D A 110 MAX.
A1 0 0.10
A2 0.70 1.00
[ 0.08 0.22
D 2.00BSC
3 , \ E 2.10BSC
o) E1 1.25BSC
<| o L 026 | 046
2| < L1 0.525REF
< | L2 0.15BSC.
Y —— — o 0° | 8°
4 b 015 | 035
< e 0.65BSC.
el 1.30BSC.
SOT-89 PACKAGE OUTLINE DIMENSIONS
A
" . v
C . TK |
D
J
L r W v
[_ M
—X L =
Dimensions In Millimeters
E|B REF. Min. Max.
A 4.40 4.60
B 3.94 4.25
AN et C 1.50 1.70
I 0 0_F SEE=
v E 2.29 2.60
E 0.89 1.20
I—PI L_ G 3.00 REF.
H 1.50 REF.
H | 0.40 0.56
J 1.40 1.60
G K 0.35 0.44
L 5°TYP.
M 0.70 REF.

O O O

Note :

Information provided by IAT is believed to be accurate and reliable. However, we cannot assume responsibility for use of any circuitry
other than circuitry entirely embodied in an IAT product; nor for any infringement of patents or other rights of third parties that may result
from its use. We reserve the right to change the circuitry and specifications without notice.

Life Support Policy: IAT does not authorize any IAT product for use in life support devices and/or systems. Life support devices or
systems are devices or systems which, (1) are intended for surgical implant into the body or (Il) support or sustain life, and whose failure

to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a
significant injury to the user. Typical numbers are at 25°C and represent the most likely norm.
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