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I N CORP ORATED Lead-free Green

AP2303
DDR BUS TERMINATION REGULATOR

Description Pin Assignments

The AP2303 is a low dropout linear regulator to generate termination
voltage of DDR-SDRAM system. The regulator can source or sink up (Top View)
to 1.75A current continuously. The output voltage is regulated to track
tightly with the reference voltage (1/2Vppg) within £.0mV .

vin 1| O 8 | NC

The AP2303 supports soft start-up when used to turn on the VCNTL

and VREFEN. It integrates a shutdown circuit that will be triggered GND | 2 7 | NC
once the voltage of VIN, VCNTL or VREFEN falls below a certain
value. VREFEN | 3 6 | VCNTL
AP2303 features over temperature protection and current limit vouT [ 2 5 | NC
protection for both source and sink.
AP2303 is available in packages of SOIC-8 and PSOP-8. SOIC-8
(Top View)
Features
1 Support DDR-Il (Vy7r=0.9V), DDR-lll (V77=0.75V), DDR-IIIL VIN| 1 @ ———— |8 ]nNc
(V17=0.675V), DDR-IV (V17=0.6V) Application | [
1  Source and Sink up to 1.75A Current GND| 2 | | 7 | NC
1 Output Voltage Accuracy Over Full Load: £% (Max.) | Ex;;osded |
1 Soft Start-up and Shutdown along with Vin, VentL and VReren VREFEN E | ad E VCNTL
Rising and Shutdown along with V|, VenTe and Vreren Dropping | |
1  Flexible Output by 2 External Resistors vouTt |I L——— zl NC
1 Requires Minimum 10y Output Ceramic Capacitor for
Application PSOP-8
1 Current Limit Protection for Both Source and Sink
1  OTSD Protection . X
1  Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) Appllcatlons
1 Halogen and Anti mony Free. )iGre T DDR-II/DDR-11I/DDR-IIIL/DDR-IV Memory System

1  Desktop PC, Notebook Mother Board
1  Graphic Card
1 STB, LCD-TV, Web-TV
Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS) & 2011/65/EU (RoHS 2) compliant.
2. See http://www.diodes.com/quality/lead_free.htmlf or mor e i nformati on about Di oodem-sandlAntimony-fioee, fCacere dds de
and Lead-free.
3. Halogen- and Antimony-f r ee " Greend products are defined as those which contain <900prg

<1000ppm antimony compounds.

Typical Applications Circuit

VCNTL:3.3V/5V

O
Vin=1.8V/1.5V/1.35V/1.2V
IN - - _ CCNTLﬁf RTT
ﬂ 6 L c T
R1 VIN VCNTL N
3 VREFEN AP2303 VOUT 4 * .
Shutdown l —AAA—

| oF R2 lc Shb
Ml

Enable SS 2 TCOUT Roummy
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Pin Descriptions

Pin Number Pin Name Function

1 VIN Unregulated input supply. A small 10pF MLCC should be connected from this pin to GND.

2 GND Ground

3 VREEEN Reference voltage input and active low shutdown control pin. Pulling the pin to ground turns off
device by BJT or FET. When it is released, a soft-start will take for about 0.1ms.

4 VOUT Regulated voltage output. A minimum of 10pF ceramic capacitor to ground is required to assure
stability.

57,8 NC No Connection
6 VCNTL VCNTL supplies the internal control circuitry and provides the drive voltage.
) Exposed Pad The exposed pad should be connected to ground copper for better heat dissipation performance.

Functional Block Diagram

AP2303
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Absolute Maximum Ratings (Note 4)

Symbol Parameter Rating Unit
ViN Power Input Voltage -0.3t06 \%
VenrL Control Input Voltage -0.3t06 \%
VREFEN Reference Input Voltage -0.3t06 \%
Tste Storage Temperature +150 °C
T, Junction Temperature +150 °C
TLEAD Lead Temperature (Soldering, 10sec) +260 °C
PSOP-8 80
dia Thermal Resistance (Junction to Ambient) (Note 5) °C/W
SOIC-8 110
PSOP-8 38
dic Thermal Resistance (Junction to Case) °C/W
SOIC-8 50
ESD ESD (Human Body Model) 2000 \%
ESD ESD (Machine Model) 200 \%

Notes: 4. Stresses greaterthant hose | i sted under MfAAbsolute Maxi mum Ratingso may cause permane
functional operation of the device at these or any other c otnidoistsobimpked. bey on
Exposure to AAbsolute Maximum Ratingso for extended periods may affect devi

5. d;a is measured with the component mounted on a 2-Layer FR-4 board with 2.54cm*2.54cm thermal sink pad in free air.
Recommended Operating Conditions
Symbol Parameter Min Max Unit
VentL Control Input Voltage (Note 6) 3.0 55 Y,
VIN Power Input Voltage 1.2 55 \
VREFEN Reference Input Voltage 0.6 VenTL-2.2 \%
T Operating Junction Temperature Range -40 +125 C
Ta Operating Ambient Temperature Range -40 +85 T
Note 6: Keep Vent OViy in operation power on and power off sequences.
AP2303 3o0f15 September 2014
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Electrical Characteristics @Ta=+25¢C, Vin= 1.8V/1.5V/1.35V/1.2V, Vet = 3.3V, Vreren = 0.9V/0.75V/0.675V/0.6V, Cin = 10pF
(Ceramic), Cout = 10pF (Ceramic), unless otherwise specified.)

EW PRODUCT

Symbol Parameter Conditions Min Typ Max Unit
Input
lvenTL VCNTL Operating Current No Load T 0.5 15 mA
Isp-venTL VCNTL Input Current in Shutdown Mode | Vreren < 0.15V i 30 50 LA
Isp-vin VIN Input Current in Shutdown Mode VReren < 0.15V -1 i 1 PA
IVREFEN VREFEN Leakage Current VReren = 0.75V -1 T 1 A
Output
Vos Output Offset Voltage (Note 7) No Load -10 0 10 mV
Vente = 3.3V, lout = 1A T 220 )
VDROPOUT Dropout Voltage Vent = 3.3V, lout = 1.5A i 400 | mV
Vente = 3.3V, lout = 1.75A ) 520 )
lout = 0A to 1.75A -20 i 20
VLoAD Load Regulation mV
lout=0Ato -1.75A -20 i 20
Protection
Source 1.75 T i
ILimir Current Limit A
Sink i T -1.75
VouTt = 0V T 2 )
IsHORT Short Current A
Vout = Vin i -2 i
TsHDN Thermal Shutdown Temperature 3.3V OVenr O5V i +160 i C
i Thermal Shutdown Hysteresis i i +30 i [
Start-up & Shutdown Function
ViH Output = High 0.4 T i
VREFEN Shutdown Threshold Voltage \Y,
Vie Output = Low T T 0.15
VeNTL-ON Output = High 2.9 ) i
VCNTL Shutdown Threshold Voltage \
VCNTL-OFF Output = Low T T 2.2
VIN-ON Output = High 1.1 T T
VIN Shutdown Threshold Voltage \
VIN-OFF Output = Low T T 0.4

Note 7:

AP2303
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Vos is the voltage measurement defined as Vour subtracted from Vgegen.
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Performance Characteristics

Output Offset Voltage vs. Ambient Temperature
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Dropout Voltage vs. Output Current
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AP2303

Performance Characteristics (cont)

Output Voltage vs. Source Current (DDR-III)

Output Voltage vs. Sink Current (DDR-III)
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AP2303
Performance Characteristics (cont)
Source Load Transient (DDR-I1I) Sink Load Transient (DDR-III)
(C|N:COUT:10|JF, lout=0A to 1.75A, (C|N:COUT:10|JF, lout=0A to -1.75A,
V|N:l.5V, VREFEN:0-75V, VCNTL:3.3V) V|N:l.5V, VREFEN:0-75V, VCNTL:3.3V)
ViN Vin
500mV/div 500mV/div
VREFEN VREFEN
50mV/div 50mV/div

Vout
20mv/div

Vour
20mV/div

lour

1A/div
lout

1A/div

Time 100uSdiv Time 100us/div
Source Load Transient (DDR-1V) Sink Load Transient (DDR-IV)
(Cin=Cout=10pF, 1 out=0A to 1.75A, (Cin=Cour=10pF, lout=0A to -1.75A,
V|N:1.2V, VREFENZO.GV, VCNTL:3.3V) V|N:l.2V, VREFEN:0.6V, VCNTL:3.3V)

V|N VIN
500mV/div 500mV/div
VReFEN VREFEN
50mV/div 50mV/div
Vour M Vour
20mV/div 20mV/div
lout
1A/div §
lout
1A/div
Time 100pS/div Time 100pS/div
VREFEN Power On VREFEN Power Off
(Cin=Cout=10pF, RLoaD=5Y, VcntL=5V) (Cin=Cout=10pF, RLoaD=5Y, VcnTL=5V)
Vour
Vour 500mV/div
s00mV/div i Vi
Vin 1V/div
1V/div
VREFEN
500mV/div
VREFE.N lour
S00mvidiv 200mA/div
ouT
200mA/div
Time 100pS/div Time 100pS/div
AP2303 7 of 15 September 2014
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AP2303

Performance Characteristics (cont)

Vour
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AP2303

VIN Power On
(Cn=Cout=10pF, RLoap=5Y, VenTi=5V)

Time 100uSdiv

VCNTL Power On
(Cn=Cout=10UF, RLoap=5Y)

Time 100pS/div

Document number: DS36546 Rev. 3 -2

Vour
500mV/div

Vin
1Vv/div

VRerFeN
1V/div

lout
200mA/div

Vour
500mV/div

Vin
1Vv/div

Venrt
2V/div

lout
200mA/div

8 of 15
www.diodes.com

VIN Power Off
(Cn=Cout=10UF, RLoap=5Y, VcnTL=5V)

Time 500m</div

VCNTL Power Off
(Cin=Cour=10pF, RLoap=5Y)

Time 100uSdiv
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