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1A Sink/Source Bus Termination Requlator

with 1A LDO

< GENERAL DESCRIPTION

The AX1252 is a 1A low dropout linear regulator with a high-speed linear regulator
designed to generate termination voltage in double data rate (DDR) memory system to
comply with the JEDEC SSTL_2 and SSTL_18 or other specific interfaces such as HSTL,
SCSI-2 and SCSI-3 etc. devices requirements. The DDR regulator is capable of actively
sinking or sourcing up to 1A. The output termination voltage cab be tightly regulated to
track 1/2VDD by two external voltage divider resistors or the desired output voltage can be
programmed by externally forcing the REFEN pin voltage.

The AX1252 has an adjustable output LDO. The regulator output can be used to DDR
input (VDD) this application is avoided two power input. The supply voltage is from 2.8V to
5.5V.

The AX1252 incorporates a high-speed differential amplifier to provide ultra-fast
response in line/load transient. Other features include extremely low initial offset voltage,
excellent load regulation, current limiting in and thermal shut-down protection. The AX1252
is available in the SOP-8L-EP (Exposed Pad) surface mount package.

X/
L X4

FEATURES

- Ideal for DDR-I, DDR-Il and DDR-IIl VTT Applications

- Each channel 1A Continuous Current for LDO and DDR

- Integrated Power Driver

- Generates Termination Voltage for SSTL_2, SSTL _18, HSTL, SCSI-2 and SCSI-3
Interfaces.

- High Accuracy Output Voltage at Full-Load

- DDR Output Adjustment by Two External Resistors

- LDO adjustable output by outside resistors.

- Low External Component Count

- Independent Shutdown function

- Current Limiting and Thermal Shutdown Protections

- SOP-8L with exposed pad Pb-Free Package.
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<+ PIN ASSIGNMENT

The package of AX1252 is SOP-8L-EP; the pin assignment is given by:

(Top View)
VIT[Z | ®_____ | 8] REFEN
vDD [2_] i - : 7] GND
vout (3] ! | 8] vIN
B[] b-—---- ' [Blen
SOP-8L-EP

+» ORDER/MARKING INFORMATION

Name Description

VIN LDO power supply pin

VDD | DDR IC power supply pin

GND | Ground pin

REFEN Reference voltage input and
chip enable

VTT | DDRIC Output Voltage pin

VOUT | LDO Output Voltage pin

EN LDO shutdown input pin

FB LDO feedback input for setting
the output voltage.

Order Information

Top Marking

AX1252 XXX

Logo<—AX1 2 5 2 — Part number
YYWW X 5 ID code: internal

Package Type  packing WW: 01~52
ES: SOP-8L-EP Iiz?n_ll_zr;li'rlljge Year: 10=2010
11=2011
<+ ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)
Characteristics Symbol Rating Unit
Input Voltage (Note1) Vin 261055 v
VDD Input Voltage Voo 2510 1.5£3% V
VOUT Voltage Vour 0.8t05.0 V
VIN Supply Voltage Vin 7 v
VDD Supply Voltage Vo 6 v
EN Voltage VeN GND-0.3to +6 v
Power Dissipation PD Internally Limited | W
Ambient Temperature Ta -40 to +85 °C
Junction Temperature Ty -40 to +125 °C
Storage Temperature Range Tst -65 to +150 °C
Thermal Resistance from Junction to case Buc 15 °C/w
Thermal Resistance from Junction to ambient Bua 40 °C/W

Note: B.a is measured with the PCB copper area (need connect to Exposed pad) of approximately 1.5 in?

(Multi-layer).
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“ ELECTRICAL CHARACTERISTICS
Vop=2.5V/1.8V/1.5V, Vin=3.3V, Vreren=1.25V/0.9V/0.75V, Cour=4.7uF (Ceramic),
Ta=25°C, unless otherwise specified

Characteristics Symbol Conditions Min | Typ | Max |Units
VN Operating Current INn  [lour=0A, lrT=0A - 1125 | mA
VReren < 0.2V (Shutdown)
Standby Current Ists Rrr = 1800, Ve = OV - |150] 200 | uA
Thermal Shutdown Tsp - (140 - °C
Thermal Shutdown o
Hysteresis Tt - |20 - ¢
DDR Channel
Output Offset _
Voltage (Note2) Vos |lrr=0A 10| - [ #10 [ mV
VRrerH |Enable 06 | - - Vv
Shutdown Threshold
oW Vrer+ [Shutdown -T2 v
lr7=+0.75A
Load Regulation (Note3) | AV [ 20 | - | +20 | mv
[rr=-0.75A
Current Limit (Note 4) CL 1.1 ] - - A
LDO Channel
Vin=2.6V to 5.5V
FB Voltage Vs lour=1mA 0.784/0.8 |0.816| V
FB Input _
Leakage Current s |Vre=0.8V -100 | - |+100| nA
Vour=1.50V - |1.10] 1.4
Dropout Voltage Vorop |lour=1.0A  |Vour=1.80V - 108111V
Vour=2.50V - 10.57| 0.7
Current Limit (Note 4) |Limi 1.3 |15] - A
Short Circuit Current IshorT |Output Voltage < 0.375*Vour| - (600 - | mA
Load Regulation AVout [lour = 10m~1.0A - |05 1 %
Venn |Regulator Enable 20 | - - V
Enable Input Threshold
faie TpER Thresho Ven. |Regulator Shutdown C - Tos | v

Note 1: Minimum Vi voltage is defined by output adds a dropout voltage.
Note 2: Vos offset is the voltage measurement defined as Vour subtracted from Vreren.
Note 3: Regulation is measured at constant junction temperature by using a 5ms current pulse. Devices are

tested for load regulation in the load range from 0A to 0.75A.
Note 4: Current limit is measured at constant junction temperature by using pulsed testing with a low ON time.
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«» APPLICATION CIRCUIT

R VTT VIN
m ? AX1252 Q
W EX - vin [
ol vouT
ON
. 3lvout evfs B
OFF
cl c2 $Rrop 4| FB REFEN|8
~ pum— 3
Option 4.7u Option 4.7u 0_, 2| vbb GND |7
47u~470uF| 47u~470uF 3
2 Reotrom
s+ o+ |4 L A,
s R2
100K
$R3 _ _CQ __CS
100K R4 =50Q/330/25Q 10n 4.7u
R
—_ - i —_— R —
= VOUT - VFB x (1 + ) = = =
BOTTOM
R3
Vir = Vegren = Voo X (R2 + R3)

+ APPLICATION INFORMATION
Consideration while designs the resistance of voltage divider

Reorron Suggest 50K ~ 300KQ

Make sure the sinking current capability of pull-down NMOS if the lower resistance
was chosen so that the voltage on Vreren is below 0.2V. In addition, the capacitor and
voltage divider form the low pass filter. There are two reasons doing this design; one is for
output voltage soft-start while another is for noise immunity.

Teminator Resistor ~ RO

AX1252 YO LY
——————————————————— R1
| s AN e 31/55( 1)
- VDD VTT R2
LDO vout > DDR —-——:—c — AN~ BUS(2)
R3
' ——AA——— BUS(3)
_________________ R4
& AA BUSH4)
REFEN RE
S——AN— BUS(E)
___________________ R&
| & AN BUS(E)
vout VDD VIT| R7 sy
LDO DDR | ﬂ_,/:g\.— BUS{7)
| L VA BUS(8)
__________________J: I y
—AA——— BUS(9)
AX1252 e
P [
b1 REN) RS
= 4= —AA— = —- BUS{2N)
IL R(2N+1) )
- AA— = = = BUS{ZN#1)
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General Regulator

The AX1252 include one low dropout regulator (LDO) and one general linear
regulator (DDR). The LDO’s output is an adjustable version, the FB voltage is 0.8V. The
output voltage can be set by outside resistances. The output voltage, Vour, is then given by
the following equation:

Vour = 0.8% (1 + Rrop/ReotTom)

For the reasons of reducing power dissipation and loop stability, Reorrom is recommending
to choose 50K~300KQ.

The DDR channel accepts an external reference voltage at REFEN pin and provides
output voltage regulated to this reference voltage.

V1= VReren = Vop* R3%(R2+R3)

Normally, for idea DDR-I, DDR-II and DDR-III applications, the LDO channel supply VDD
voltage to DDR channel used.

Capacitor Selection

Normally, use a 4.7uF Multi-layer chip capacitor (MLCC) on the input and output
capacitors are sufficient. A lower ESR (X5R, X7R) is recommended for input and output
capacitors. Add a larger than 47uF in output capacitors (LDO and DDR) to provide better
output-noise and transient response. A higher- value output capacitor may be necessary if
large, fast transients are anticipated and the device is located several inches from the
power source.

Thermal Considerations

The AX1252 series can deliver a current of up to 1A over the full operating junction
temperature range by each channel. However, the maximum output current must be dated
at higher ambient temperature to ensure the junction temperature does not exceed 125°C.
With all possible conditions, the junction temperature must be within the range specified
under operating conditions. Power dissipation can be calculated based on the output
current and the voltage drop across regulator.

PD = (Vin - Vour) * lout+ ViN X lq
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The final operating junction temperature for any set of conditions can be estimated by
the following thermal equation:

PD (MAX) = (Ty max) - Ta) / Bya

Where T, uax) is the maximum junction temperature of the die (125° C) and Ta is the
maximum ambient temperature. The junction to ambient thermal resistance (B4a) for
SOP-8L-EP (Exposed pad) package at recommended minimum footprint is 40°C/W on 1.5
in2 and Multi-layer PCB layout. The maximum power dissipation at Ta = 25°C can be
calculated by following formula:

PD (MAX) = (125°C - 25°C) / 40°C/W = 2.5W

The thermal resistance 8,4 of SOP-8L-EP (Exposed Pad) is determined by the package
design and the PCB design. However, the package design has been decided. If possible,
it's useful to increase thermal performance by the PCB design. The thermal resistance can
be decreased by adding copper under the expose pad of SOP-8L-EP package. We have to
consider the copper couldn't stretch infinitely and avoid the tin overflow.
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<+ TYPICAL CHARACTERISTICS

VIN VS DDR Output Offset Voltage Temperature VS DDR Output Offset Voltage
5 10
4 8
3 6
2 4
R z 2
% 0 8 0
= 7 2
2 4
3 6
4 Irr=0A ] -8 Irr=0A 7|
S ' -10 '
2.5 3 3.5 4 4.5 5 5.5 -40C -20C  0C  25C 50C  85C 105C 125C
VIN (V) Temperature
VIN VS DDR Sink Current Limit VIN VS DDR Source Current Limit
2.5 2.5
~ <
<t ~
= 2 = 2
a2 @)
a a —
Z 15 215 ]
£ R
- =
% 1 S 1
= =
= Q
O ©
.é 0.5 % 0.5
2 Vop=1.8V A Vpp=1.8V
0 L 0 1
2.5 3 3.5 4 4.5 5 5.5 2.5 3 3.5 4 4.5 5 5.5
VIN (V) VIN (V)
VIN VS LDO Current Limit VIN VS Shutdown Threshould Voltage
25 1.5
=
é ;g / / V
3 1 — 5 09 - o
< s ]
= £
5 £ 0s | DoRH-{ 100
5 n |
E 2 Vrers
3 05 3 03 v
Vour=1.8V 2 o
n
0 ' 0
2.5 3 3.5 4 4.5 5 5.5 2.5 3 3.5 4 4.5 5 5.5
VIN (V) VIN (V)
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<+ TYPICAL CHARACTERISTICS (CONTINUOUS)

VIN VS Feedback Voltage Temperature VS Feedback Voltage
0.84 0.90
0.83 = 0.8
o 0.86
= 0.82 g
o o 0.84
S 0.81 =]
;o‘ E 0.82
= 0.8 v 0.80 —] -
£ 079 =078
3 B 07
= 0.78 =
077 i 0.1 VIN=3.3V ]
IOL-T:100mA 0.72 I()U'I: 10mA
0.76 L 0.70 ] ]
2.5 3 3.5 4 4.5 5 5.5 40C -20C 0T 25C S0C 85T 105C 125°C
VIN (V) Temperature
Load Regulation (LDO) Load Regulation (DDR)-Source
0 T T
1.840 3 \§ \'DD:%_SV_
1.830 . '{\\\
1.820 o NS
< 1.810 ~ 12 7
; N > vDD=18v ¥
) 1.800 g -15 | /
3 —
= 179 £ 18 |
< 9 VDD=15V |
1.780 B
1.770 - 2
' VIN=3.3V =27 —
1.760 L 1 20 VIN=3.3V
0 01 020304 0506070809 1 0 0102 03 04 05 06 07 08 09 1
IOUT (A) Source Current (A)
Load Regulation (DDR)-Sink
200 T T
VIN=3.3V
160
VDD=1.5V
< 120
2 I N
TI VDD=1.8V
%
= %0 i /
< VDD=2.5V \
I A,
40
O |y
0 01 02 03 04 05 06 07 08 09 1
Sink Current (A)
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% TYPICAL CHARACTERISTICS (CONTINUOUS)
Power ON

Tek Stop | i
S A .| — S —
o g

VIN

1 vout

VIN=3.3V

: hr
- VOUT=VDD=1.8V
Vir=0.9V
|1-r-50mA
M\z 00ms\ A\ Chi 7 g4omv,
G 500mV %Chd[ 20.0mAGH]
1[8.800 % |
lekStop | | i ]
SRS e R—
A ;
" | VEN
....................................................... o

VIN=VEN=33V
............... VOUTVBO-18v | 1y
: : Vi =0.9V
P S SN, D rr =50mA
chi1] 2.00V mchzrsoomv M|2 o0ms A Chi 7 800mV
ch3[ 500mvV &[S 20.0mAGH)
1i[25.00 % |
Tran5|ent (Slnk Current)
TekRun | 5 ] Trlgd
T © vinvenav 14 9-50my
: vouT-vpp-1.5v | @ 6.00mV
............................................. Vir =0.75V
5 I =750mA
I it Vi1 (AC)
: | ¥ 9
3 i

[Ch TRPLR 0mvw
ha[ 1.00 A 08

" M4.00ms Al Chd S 560mA

W[17.40 %

Tel

1 vouT

VIN=3.3V 1 b
VOUT=VDD=1.8V |
Vrr =0.9V
s i i o iy Jm=900mA
chi| 2.00V &Ch2| S00mV M\4 00ms\ A\ chl s 800mV\
ch3[ 500mV &[@RE S500mA Q8
i125.00 %
| VEN
1 vout

VIN=VEN=3.3V -
VOUT=VDD=1.8V
Vrr=0.9V
............. l" -goomA

ch1| 200V Mhzl Soomv

M|2 00ms\ Al Ch1 7 8o00mv|

Ch3[ 500mvV &(@E] 500mA |

19(25.00 %

TranS|ent (Source Current)

© VIN=VEN=3.3V 2%5
VOUT=vDD=1.5v | "
Vi =0.75V
bt =750mA

Vit

| 20 0mvw M
Cha[ 1.00 A O8]

[4.00ms A1 Ch4 J' 560mA

17.40 %
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% TYPICAL CHARACTERISTICS (CONTINUOUS)
rTrgnsient (Sink Qurrent) Tyangsient (Source 1Current)

TekRun | Trig'd Tek Run | s ] Trig'd
S I s oy e T s eomy
U : : I : VIN-VEN=3.3V 1@ = T : i : © VINSVEN=33V | @-
: S © vour-vpporay | & 800KV i E 8 T Vour-voporevi @ 1-60mv
- s el gy
: ¥ In_=750mA
----------- T o T TR d
T T — . ——— Vi(AC) . Vm(AQ)
E s iz 4 — SRS 4
) I 3 b
@ 20.0mvaE Md.00ms A Chd 7 S60mA OGNl 20.0mvas M4.00ms A| Chd / 560mA

Chd| 1.00 A Q8 Ch4| 1.00 A Q8
W[17.40 % 17.40 %

Transient (Sink Current) Transient (Source Current)

TR ey kRN | ! Trigd
3 : - : : i : COVINRVENS33V 1S 4 : T + ! ; 1A 10.8mv
v : g T i VourabaYsy 1@: —soouv [ . : : 1 : © VIN-VENS3V | @ —g9.00mV
V=125V : B R alion ekl e i alion aekln s ]
|Trv=750mA i ; I =7.’;0mA
........... O - O ST
: : ; S o o i : B
’ - V17 (AC) 5 v ‘”:"W % “" o« g m V17 (AC)
; 5 i ; ! T i - ] i < ; ; : 4 t I | ! N |
S T0.0mvae i M4.00ms Al Chd + S60mA Gl 10.0mvVAE Md4.00ms A Ch4 7 560mA
cha[ 1.00 A G

Ch4[ 1.00 A Q8
1]

B
W[17.40 % 17.40 %
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Expose Pad w| T
O L.L
DETAIL A
00 o I
b,
7° (4X)
el /q\
(}A <I '/ x'/,,\\\
—t v O%J\ /k
e “'T -
“—" ‘\{EM < DETAIL A/
Svmbol Dimensions in Millimeters Dimensions in Inches
y Min. Nom. Max. Min. Nom. Max.
A - - 1.75 - 0.069
A1 0 - 0.15 0 0.06
A2 1.25 - - 0.049 - -
C 0.1 0.2 0.25 0.0075 0.008 0.01
D 47 49 51 0.185 0.193 0.2
E 3.7 39 4.1 0.146 0.154 0.161
H 5.8 6 6.2 0.228 0.236 0.244
L 04 - 1.27 0.015 - 0.05
b 0.31 0.41 0.51 0.012 0.016 0.02
e 1.27 BSC 0.050 BSC
y - 0.1 - 0.004
X 2.34 - 0.092
Y - 2.34 - - 0.092 -
) 00 - 80 00 - 80
Mold flash shall not exceed 0.25mm per side
JEDEC outline: MS-012 BA
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