UNISONIC TECHNOLOGIES CO., LTD

URS5517

LINEAR INTEGRATED CIRCUIT

3A DDR BUS TERMINATION
REGULATOR

| DESCRIPTION

The UR5517 is a linear regulator which provides up to 3 Amp
bi-directional sourcing and sinking capability for DDR1/2/3 SDRAM
bus terminator applications. It only requires 20uF of ceramic output
capacitance by a integrated operational amplifier which provides fast
load transient response.

The UR5517 also includes two control pins, S3 & S5. If S3 were
set in low level, Vrr will be turned off and left Hi-Z(sleep-state
mode).If setting S5 were set in low level, both V1t and Vrrrer will be

DFN3030-10

turned off and discharged to ground(soft-off mode). MSO HMSOP-10

| FEATURES

* Input Voltage Range:3~5.5V

* Vipoin Voltage Range:1.2V~3.6V

* DDR1/2/3 Termination Voltage Applications

* Sourcing and Sinking Current up to 3A

* +20mV Accuracy for V1t and Vitrer

* 10mA Buffered Reference(Vrrrer)

* Supports High-Z in S3(STR) and Soft-off in S5(Shutdown)

* Integrated Divider Tracks 1/2 Vppasns for Both V17 & V11Rer

* Built-In Soft-Start

* Current Limiting Protection

* Thermal Shutdown Protection

B  ORDERING INFORMATION

Ordering Number .
Pack Pack
Lead Free Halogen Free ackage acking
UR5517L-SM1-R UR5517G-SM1-R MSOP-8 Tape Reel
URS517L-HM1-R UR5517G-HM1-R HMSOP-8 Tape Reel
URS517L-SM2-R UR5517G-SM2-R MSOP-10 Tape Reel
URS5517L-HM2-R UR5517G-HM2-R HMSOP-10 Tape Reel
UR5517L-K10-3030-R UR5517G-K10-3030-R DFN3030-10 Tape Reel
UR5517G-SM1-R (1) R: Tape Reel

[ — (1)Packing Type

(2)Package Type
(3)Green Package

(2) SM1: MSOP-8, SM2: MSOP-10, HM1: HMSOP-8,
HM2: HMSOP-10, K10-3030: DFN3030-10
(3) G: Halogen Free and Lead Free, L: Lead Free
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UR5517

LINEAR INTEGRATED CIRCUIT

B MARKING

MSOP-8 / HMSOP-8 MSOP-10 / HMSOP-10
_.:Ellg‘l—b F)Hg‘lla‘DateCode
UTC OO Date Code UTC Oooo
L: Lead Free L: Lead Free
UR55170 UR55170
DE—» G: Halogen Free D'DL-) G: Halogen Free
L ——» | ot Code LJ ———» Lot Code
[ [2] [ [2] [ 4] s
DFN3030-10 -
UR
5517 -
0oao
* — ——+»Date Code
B PIN CONFIGURATIONS
Vbbasns E O 10 | Viy Vboasns E O 10| Viy
Viboin E 9| S5 Vipoin E 777777777777777777777 E‘ S5
Vi [ 3] 8] GND Vi [ 3] oGND 8] GND
PGND |4 7] s3 PGND [ 4] 7] s3
Vrrsns E E‘ VTTREF Vrrsns E 77777777777777777777 E‘ VrRer
MSOP-10 HMSOP-10
Vbpasns E O 8 | Vin Vbbasns E Q 77777777777777777777 8| Vi
VLo E z‘ S5 Voo IZ 7] S5
PGND/GND |
Vrrsns/Vrr E E‘ S3 Vrrsns/Vrr E | 6| S3
PGND/GND | 4 | 5] Vrmeer PGNDIGND [4| | 5| Virrer
MSOP-8 HMSOP-8
Vopasns | | Vin
Vioow S5
Vor | 1 enp
PGND S3
Vrsns Vrrrer
Top View
DFN3030-10
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URS5

17

LINEAR INTEGRATED CIRCUIT

B PIN DESCRIPTION
PIN No.
HMSOP-10 | PIN NAME PIN DESCRIPTION
MSOP-8 | HMSOP-8 [MSOP-10 DEN3030-10
1 1 1 1 Vopasns  [Vopa sense input
2 2 2 2 Vipoin Power supply for the Vit & Vrrer output stage
Output voltage for connection to termination
3 V7 )
3 3 resistors, equal t0 Vppasns/2
\Voltage sense input for the V1. Connect to plus
5 5 VT1Tsns . .
terminal of the output capacitor
4 4 4 4 PGND Power ground output for the Vit output
8 8 GND Ground
5 5 6 6 Vrreer Buffered output that is a reference output, equal to
Vbpasns/2
Active low suspend to RAM mode control pin, Vrr is
6 6 ! ! S3 turned off and left Hi-Z
7 7 9 9 S5 IActive low shutdown control pin, both V1 & Vr1rer are
turned off and discharged to ground
8 8 10 10 VN Analog input pin
- Thermal Pad - - PGND/GND |Recommend connecting the Thermal Pad to the
- - - Thermal Pad PGND IGND/PGND for the excellent power dissipation
B BLOCK DIAGRAM
Vbbasns  Vin Viboin
oTP
S3 i ‘—< V1rsns
S5
-
Vopasns/ \—‘
2*1.05 +
Vbpasns /2 VTT
VrTREF _
A
L
Yiew < I
Current
Limit
GND PGND
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UR5517

LINEAR INTEGRATED CIRCUIT

B  ABSOLUTE MAXIMUM RATING (unless otherwise specified)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage(Vin,Vibom, Vbopasns,S3,55) -0.3~6 \Y
Power Ground Output for the V1 Output Panp -0.3~0.3 \
Output VoItage(VTT, VTTREF) VTT, VTTREF -0.3 ~ VLDOIN+0-3 V
Junction Temperature T, +150 °C
Storage Temperature Tstc -55 ~ +160 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

| RECOMMENDED OPERATING CONDITIONS (Notel, 2)
PARAMETER SYMBOL MIN TYP MAX UNIT
Input Voltage Vin 3 5.5 V
STR and Shutdown Voltage S3,S5 -0.1 55 vV
VDDQ Sense Input VDDQSNS 1.3 3.6 V
Power Supply for the V1t and Vrrrer Output Stage Vipboin 1.2 3.6 V
Power Ground Output for the Vrr Output Panb -0.1 0.1 V
Operating Temperature Ta -40 +85 °C
Note: 1. All voltage values are with respect to the network ground terminal unless otherwise noted.
2. Please always keep Vipoin,V1Tsns, Vobasns,S3,S5 lower than Viy on operation.
| ELECTRICAL CHARACTERISTICS
(Vin=5V, Viboin=Vbpasns=2.5V, Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX [ UNIT
lvin S5=Hi,S3=Hi, no load(Normal) 0.5 0.8 2 mA
Current of Vin lvinste | S5=Hi,S3=Lo, no load(Standby) 110 200 uA
lvinson | S5=L0,S3=Lo, no load(Shutdown) 1 uA
Ilvipon  [S5=Hi,S3=Hi, no load(Normal) 0.03 2 mA
Current of Vipon lvipoinste [ S5=Hi,S3=Lo, no load(Standby) 0.1 10 uA
Ivipoinson | S5=L0,S3=Lo, no load(Shutdown) 0.1 1 uA
Input Impedance of VDDQSNS ZVDDQSNS SS=Hi,S3=Hi 200 kQ
Input Current of Virsns lvrrsns [ S5=Hi,S3=Hi 0.3 1 uA
DDR1 (VLDOIN=VDDQSNS=2-5V) 1.25
Output Voltage of VTT VTT DDR2(VLDO|N=VDDQSNS=1 .8V) 0.9 Vv
DDR3(VLDO|N=VDDQSNS=1 .5V) 0.75
. Iyt =0 -20 20
(L\c/):EF:?\?TT)a onen VosVrr | | Ivrr | <1.5A -30 30 | mv
‘ VRS | <3A -40 40
Source Current Limit of Vr IvrrocLsre Vrr=Yonsns/270.95,PGOOD=HI 3 4 A
VTT=0 1.5 2
Sink Current Limit of VTT |VTTOCLSNK VTT:VDDQSNS/2*1 .05’PGOOD=HI 3 4 A
V11=VbDaSsNs 1.5 2
Leakage Current of Vit lvirik  [S5=Hi,S3=Lo 0.01 uA
Discharge Current of VTT |VTTDIS S5=LO, VDDQSNS=0V,VTT=0.5V 10 20 mA
DDR1 (VLDOIN=VDDQSNS=2-5V) 1.25
OUtpUt Voltage of VTTREF VTTREF DDRZ(VLDO|N=VDDQSNS=1 .8V) 0.9 \Y
DDR3(VLDO|N=VDDQSNS=1 .5V) 0.75
Load Regulation of Vr1rer AV1TReE ‘ IV TTREF ‘ <10mA -20 20 mV
High Level Input Voltage ViH S3 & S5 pin 1.6 v
Low Level Input Voltage Vi S3 & S5 pin 1
Logic Input Leakage Current lieak  [S3 & S5 pin -1 1 uA
Thermal Shutdown Temperature Tsp Vin=3V~5.5V 160 c
Thermal Shutdown Hysteresis ATsp  |Vin=3V~5.5V 20
: UNISONIC TECHNOLOGIES CO., LTD 40f9
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UR5517

LINEAR INTEGRATED CIRCUIT

| TYPICAL APPLICATIONS CIRCUIT
DDR1 DDR1
2.5V 5V ‘
2.5V >— Vbpasns |
\/5
Vioon | |
Vo1« {GND |
Vo1 «— Vrrsns/Vri |
—<V3
PGND |
|01l RL1| Vo2 |01l RL1
RL?POQ 2*10uF]
TC1
NN\ NN\
DDR2 DDR2
1.8V>—s 5V
1.8V>— Vbbasns
/5
Vipoin
Vo1«
Vo1 «— Vrrsns/Vrr
—<V3
PGND
|01l RL1] Vo2 |01l RL1
RL?POZ 2*100F
Tm
ANNN NN\
DDR3(Note) DDR3(Note)
1.5V>—ry 3.3V
1.5V>— Vbbasns
/5
Vibow
Vo1«
Vo1 «—s Vrrsns/Vrr
—<V3
PGND
|01l "L [ JVrrsns Vamrer| | Vo2 Io'll

2*10uF

C1

mlloz

2*10uF|

RL1

Note: Recommend V|y=3.3V

NN\

C1

Note: Recommend Vy=3.3V
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UR5517

LINEAR INTEGRATED CIRCUIT

B TYPICAL CHARACTERISTICS
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UR5517

LINEAR INTEGRATED CIRCUIT

Output Short Current (A) Output Short Current (A)

Output Short Current (A)

TYPICAL CHARACTERISTICS (Cont.)

Output Short Circuit Protection

; ‘U : :
V=5V, Vipow=2.5V, Vrr=1.28V. .. Source
............. i
Output Short Circuit Protection

u
Vin=5V, Vipow=1.8V, Vrr=0.9V

Source

i i

Output Short Current (A) Output Short Current (A)

QOutput Short Current (A)

Output Short Circuit Protection

T

u

ViN=5V, Vison=2.5V, Vrr=1.25V

:Sink

-

u

Output Short Circuit Protection

V=5V, Vigow=1.8Y, V=09V

sk

PR S

Output Short Circuit Protection

I
"Vin=5V, Vipon=1.5V, V1+=0.75

s

Sink ©

it tabont
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UR5517

LINEAR INTEGRATED CIRCUIT

B TYPICAL CHARACTERISTICS (Cont.)

Start Up Waveforms S5 Low to High

Tek #  e— — —
u
! v
VS5 }
- VS3 /1._\‘_‘
=)
V1TREF i /VS3=0V
: Ivit=IviTrREF=0A
Cvrtrer=0.1uF
AV
Chl| S 00V WCh2 S.00V :-|M2.00ps A Chl r 400V

MEE s00mv WCh4] 500mv A

150,00 %

Start Up Waveforms S3 Low to High

Tek (F 1k L 1_ } |
u :
VS5 ; ‘
[ :
-
1VS3 :
) T R T P RN Or)
VTiRer
IE) I rr-f-\o-v—\-w-—--..m-v—-ﬂ
.1/ |VSh=bV
Vot ./ |Ivrr=IvrTReEF=0A
Chi| 5.00¥ &Ch2 5.00V ;"I\"IICLOI.I.S A Chz £ 400V
ch3| soomv  AERE S00mvV A

050,00 %

Shutdown Waveforms S3&S5 High to Low

Tek@®L | [ - ]
vss " :
y :
V3
3 . " ._< - P -
VrTREF i _ _
Vi :
3 :

NTT=IVITREF=0A
D 1

Chl| 500V %Ch2l 500V WM1.00ms A Ch2 % 700mV
Ch3 So0mv AE[E S00my

whe.zo%

Start Up Waveforms S5 Low to High

Tek (#11  — | ——
v
VS5 ‘
1 1
VS3
2 e -
VITREF g VS83=0V
iT=IviTREF=0A
CvrtrRer=1uF
3 \axs

Ch1 5.00V %ch2 500V SM10.0us A Chl S 4.00V
MIE S00mV &Chd] S00mV &
050,00 %

Shutdown Waveforms S3 High to Low

Tek fFik | hr—Q—]

VS5 H

I S
vS3 .
2} : $

Vit VSB=5V

Ivit=IviTREF=0A
o . .

Chill 5.00V ®&Ch2[ 5.00vV &M[1.00ms| A Ch2 L 700mv

Ch3[ SoomV &[EE S00mv &

W/50.00 %
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URS517 LINEAR INTEGRATED CIRCUIT

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all

information supplied prior to the publication hereof.
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