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5 Pin Configuration and Functions

DSQ Package

10-Pin V\_/SON
Top View
VvDDQSNS [ | ol oo
VLDOIN | s
VTT| Thermal Pad Teno

PGND | 1s3

VTTSNS VTTREF

Pin Functions

NAME PIN NG, 110 DESCRIPTION

GND 8 - Signal ground

PGND — Power GND for VTT LDO

S3 | S3 signal input

S5 9 | S5 signal input

VDD 10 | Device power supply input (3.3 V or 5V)

VDDQSNS 1 | VDDQ sense input, reference input for VTTREF

VLDOIN 2 | Power supply input for VTT/ VTTREF

VTT 3 O Power output for VTT LDO, need to connect 10-uF or greater MLCC for stability
VTTREF 6 O VTTREF buffered reference output. Need to connect 0.22-uF or greater MLCC for stability
VTTSNS 5 | VTT LDO voltage sense input

Thermal Pad — Solder to the ground plane for increased thermal performance.

Copyright © 2011-2016, Texas Instruments Incorporated 3
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6 Specifications

6.1 Absolute Maximum Ratings®

MIN MAX UNIT

VDD, S3, S5 -0.3 7 \Y
Input voltage @ VLDOIN, VTTSNS, VDDQSNS -0.3 3.6

PGND -0.3 0.3 \Y
Output voltage @ VTT, VITREF -0.3 3.6
Junction temperature, T, 125 °C
Operating free-air temperature, Ta -55 150 °C
Storage temperature, Tgy —-55 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings® may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to the network ground terminal unless otherwise noted.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001) +2000
V(esp) Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 4500 v
c101®@
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
MIN NOM MAX UNIT
Supply voltage VDD 3.1 6.5 \%
S3, S5 -0.1 6.5
Input voltage range® | VLDOIN, VTTSNS, VDDQSNS -0.1 35 \Y
PGND -0.1 0.1
g‘:\tggfl}’o'tage VTT, VTTREF 0.1 35| v
Operating free-air temperature, Tp -40 85 °C
(1) All voltage values are with respect to the network ground terminal unless otherwise noted.
6.4 Thermal Information
TPS51206
THERMAL METRIC® (V\?SSSN) UNIT
10 PINS
Rosa Junction-to-ambient thermal resistance 70.3
RoJc(top) Junction-to-case (top) thermal resistance 46.3
Ross Junction-to-board thermal resistance 33.8 .
LAL Junction-to-top characterization parameter 2.9 cw
Vi Junction-to-board characterization parameter 335
RoJc(bot Junction-to-case (bottom) thermal resistance 16.3

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report (SPRA953).

WX © 2011-2016, Texas Instruments Incorporated
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6.5 Electrical Characteristics
over operating free-air temperature range, Vypp = 5 V, VLDOIN is connected to VDDQSNS, Vg3 = Vg5 = 5 V (unless otherwise

noted)

PARAMETER | TEST CONDITION MIN TYP MAX ‘ UNIT
SUPPLY CURRENT
lvob(so) VDD supply current, in SO Ta=25 C’_NO load, Vs = Vss =5 V., 170 uA
VVDDQSNS =18V
lvob(s3) VDD supply current, in S3 Ta=25 C’_NO load, Vg3 =0V, Vss =5 V, 80 uA
VVDDQSNS =18V
lppsoN VDD shutdown current, in S4 and S5 Ta=25 C’_NO load, Vs = Vss =0V, 1 uA
Vyppgsns = 1.8 V
IvLboIN(SO) VLDOIN supply current, in SO Ta=25°C, Noload, Vs = Ves =5 V, 5 pA
Vipion = 1.8V
IVLDOIN(s3) VLDOIN supply current, in S3 Ta= 25_C’ Noload, Vs3 =0V, Vs =5 V, 5 uA
Vipion = 1.8V
| VLDOIN shutdown current, in S4 and | Tp = 25°C, No load, Vg3 = Vg5 =0V, 5 vA
VLDOINSDN S5 Vipion = 1.8V
VTTREF OUTPUT
VyTTREE Output voltage Vvpposns/2 \%
[lyrrrerl< 10 MA, 1.5 V < Vypposns < 1.8 V 49% 50% 51%
V' TTREETOL Output voltage tolerance to Vyppgsns
[rrrerl< 10 MA, 1.2 V < Vypposns < 1.5V 48.75% 51.25%
\/TTREFSRC Source current Vvopgsns = 1.8 V, Vyrrrer = 0V 10 mA
I\ TTREFSNK Sink current Vvbpgsns = 0V, Vyrrrer = 1.8 V 10 mA
I\ TTREFDIS VTTREF Discharge current Ta = 25°C, Vg3 = Vg5 = OV, Vyr1ree = 0.5 V 1.3 mA
VTT OUTPUT
Vyrr Output voltage Vvbposns/2 \%
[lvrrl€ 10 mA, 1.4 V < Vyppgsns £ 1.8 V -20 20
[lyrr< 1 A, 1.4 V < Vypposns < 1.8 VI -30 30
V. Output voltage tolerance to Ilvrrl <2 A, 1.4 V < Vyppgsns < 1.8 VO —40 40 mv
vrTToL Vvbposns/2 [lyrrls 10 mA, 1.2 V < Vypposns S 1.4 V —20 20
llyrrl < LA, 1.2 V < Vypposns < 1.4 VO -30 30
[lyrrl< 1.5 A, 1.2 V < Vyppgsns < 1.4 VO —-40 40
IvTTocLsre Source current limit Vyppasns = 1.8 V, Vyrr = Vyrrens = 0.7 V 2 A
I\ TTocLsNK Sink current limit Vvopgsns = 1.8 V, Vyrr = Vyrrsns = 1.1V 2 A
LK Leakage current Ta= 35 C.Vs3=0V,Ves =5V, 5 uA
Vyrr = VyrTrer
Iy TTsnsBIAS VTTSNS input bias current Vs3 =5V, Vg5 =5V, Vyrrsns = VWTTREF -0.1 0.1 pA
I\ TTsNSLK VTTSNS leakage current Vg3 =0V, Vg5 =5V, Vyrrsns = VWTTREF -0.1 0.1 pA
Iy TTDIS VTT Discharge current Ta= 25 C. Vs3 = Vs = Vupposns = 0V, 7 mA
Vyrr =05V
VDDQ INPUT
IvbDOSNS VDDQSNS input current Vyopgsns = 1.8 V 30 pA
UVLO/LOGIC THRESHOLD
Wake up 2.67 2.90 3.00
Vyopuv VDD UVLO threshold voltage - \%
Hysteresis 0.2
Vio S3 and S5 low-level voltage 0.5 \%
ViH S3 and S5 high-level voltage 1.8 \Y
Vi HysT S3 and S5 hysteresis voltage 0.3 \%
I LK S3 and S5 input leak current -1 1 pA
OVER-TEMPERATURE PROTECTION
) Shutdown temperature® 150
Tote Over temperature protection - °C
Hysteresis® 10

(1) Ensured by design. Not production tested.

MR © 2011-2016, Texas Instruments Incorporated
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6.6 Typical Characteristics
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2. VDD Shutdown Current vs. Junction Temperature

5
<34
=
[
3 3
>
[=X
S
a2
P
9]
o
s 1

0
-40 -25 -10 5 20 35 50 65 80 95 110 125
Junction Temperature (°C)

3. VLDOIN Supply Current vs. Junction Temperature
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4. VLDOIN Shutdown Current vs. Junction Temperature
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Typical Characteristics (T X)
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Typical Characteristics (T X)
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Typical Characteristics (T X)

21. Shutdown Waveforms (S3/ S5: High to Low)
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22. VTT Dropout Voltage
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7 Detailed Description

7.1 Overview

The TPS51206 is a sink or source double date rate (DDR) termination regulator with VTTREF buffered reference
output.

7.2 Functional Block Diagram

VLDOIN | 2 ’

VDDQSNS | 1 ,+\I
GND

GND | 8 VTTREF Disharge |
OTP-OK }

y VTT Disharge
enp | OTP g GND

-

6 | VTITREF

-

EN-VTTREF

[l T‘ 3:| VTT
EN-VTT

s3[7] J’i

VTTSNS | 5 GND

TPS51206 4 | PGND

Copyright © 2016, Texas Instruments Incorporated

7.3 Feature Description

7.3.1 VTT Sink and Source Regulator

The TPS51206 is a sink or source tracking termination regulator specifically designed for low input voltage, low
cost, and low external component count systems where space is a key application parameter. The TPS51206
integrates a high-performance, low-dropout (LDO) linear regulator (VTT) that has ultimate fast response to track
% VDDQSNS within 40 mV at all conditions, and its current capability is 2 A for both sink and source directions.
A 10-pF (or greater) ceramic capacitor(s) need to be attached close to the VTT terminal for stable operation. A
grade of X5R or better is recommended. To achieve tight regulation with minimum effect of trace resistance, the
remote sensing terminal, VTTSNS, should be connected to the positive terminal of the output capacitor(s) as a
separate trace from the high current path from the VTT pin.

The device has a dedicated pin, VLDOIN, for VTT power supply to minimize the LDO power dissipation on user
application. The minimum VLDOIN voltage is 0.4 V above the %2 VDDQSNS voltage.

7.3.2 VTTREF

The VTTREF pin includes 10 mA of sink or source current capability, and tracks Y2 of VDDQSNS with +1%
accuracy. A 0.22-uF ceramic capacitor needs to be attached close to the VTTREF terminal for stable operation;
X5R or better grade is recommended.

10 MY © 2011-2016, Texas Instruments Incorporated
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Feature Description (3T )

7.3.3 VDD Undervoltage Lockout Protection

The TPS51206 input voltage (VDD) includes undervoltage lockout protection (UVLO). When the VDD pin voltage
is lower than UVLO threshold voltage, VTT and VTTREF are shut off. This is non-latch protection.

7.3.4 Overtemperature Protection

This device features internal temperature monitoring. If the temperature exceeds the threshold value, VTT and
VTTREF are shut off. This is a non-latch protection.

VDD

/
woon| /'
_/

VDDQSNS

S5

e

VTTREF

S3

VTT

]

i

UDG-11136

23. Typical Timing Diagram

7.4 Device Functional Modes

7.4.1 Power State Control

The TPS51206 has two input pins, S3 and S5, to provide simple control of the power state. % 1 describes S3
and S5 terminal logic state and corresponding state of VTITREF and VTT outputs. VTT is turn-off and placed to
high impedance (High-2Z) state in S3. The VTT output is floated and does not sink or source current in this state.
When both S5 and S3 pins are LOW, the power state is set to S4 and S5 . In S4 and S5 state, all the outputs are
turn-off and discharged to GND.

% 1. S3 and S5 Control Table

STATE S3 S5 VTTREF VTT
SO HI HI ON ON
S3 LO HI ON OFF(High-Z)
S4 and S5 LO LO OFF(Discharge) OFF(Discharge)

MR © 2011-20186,

Texas Instruments Incorporated
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8 Application and Implementation

x

/:

Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The TPS51206 is typically used as a sink and source tracking termination regulator which converts a voltage
from VTIT+0.4Vto 3.5V

8.2 Typical Applications

8.2.1 VLDOIN = VDDQ Configuration
B 24 shows an application diagram for a configuration where VLDOIN and VDDQ are connected.

TPS51206

VDDQ VLDOIN  VTTSNS

S3_SLP VTTREF E VTTREF
S5 SLP
5Vor33V
PowerPad
\}VJ

GND

Copyright © 2016, Texas Instruments Incorporated

24. VLDOIN = VDDQ Configuration

8.2.1.1 Design Requirements

# 2. Design Parameters

PARAMETER EXAMPLE VALUE
Supply Voltage (VDD) 33Vor5V
VLDOIN = VDDQ 15V
Output Current +2 A

12 MY © 2011-2016, Texas Instruments Incorporated
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8.2.1.2 Detailed Design Procedure

% 3. VLDOIN = VDDQ Configuration Components

RN SPECIFICATION MANUFACTURER NOMBER
c1,c3 10 YF, 6.3 V, X5R, 1608 (0603) Taiyo Yuden IMK107BJ106MA
c2 0.1 UF, 6.3V, X5R, 1005 (0402) Taiyo Yuden JWK105BJ104MP
ca 0.22 |F, 6.3 V, X5R, 1005 (0402) Taiyo Yuden IMK105BJ224KV

8.2.1.2.1 VDD Capacitor

Add a ceramic capacitor, with a value 0.1 pF (or greater) and X5R grade (or better), placed close to the VDD
terminal, to stabilize the bias supply voltage from any parasitic impedance from the power supply rail.

8.2.1.2.2 VLDOIN Capacitor

Depending on the trace impedance between the VLDOIN bulk power supply to the device, a transient increase of
source current is supplied mostly by the charge from the VLDOIN input capacitor. Use a 10-pF (or greater) and
X5R grade (or better) ceramic capacitor to supply this transient charge.

8.2.1.2.3 VTTREF Capacitor

Add a ceramic capacitor, with a value 0.22 uF and X5R grade (or better), placed close to the VTTREF terminal
for stable operation.

8.2.1.2.4 VTT Capacitor

For stable operation, a 10-uF (or greater) and X5R (or better) grade ceramic capacitor(s) need to be attached
close to the VTT terminal. This capacitor is recommended to minimize any additional equivalent series resistance
(ESR) and/or equivalent series inductance (ESL) of ground trace between the PGND terminal and the VTT
capacitor(s).

8.2.1.2.5 VTTSNS Connection

To achieve tight regulation with minimum effect of trace resistance, a remote sensing terminal, the VTTSNS pin
should be connected to the positive terminal of the VTT pin output capacitor(s) as a separate trace from the high-
current path from VTT. Consider adding a low-pass R-C filter at the VTTSNS pin in case the ESR of the VTT
output capacitor(s) is larger than 2 mQ. The R-C filter time constant should be approximately the same or slightly
lower than the time constant of the VTT output capacitance and ESR.

TPS51206

viT[ 3| > VTT
Rc

Cc
|_c3
10 uF
PGND Eﬁ—
N

25. R-C Filter for VTTSNS

VTTSNS | 5

UDG-11137

8.2.1.2.6 VDDQSNS Connection

VDDQSNS is a reference input of the VITREF and VTT. Trace should be routed away from noise-generating
lines.

MR © 2011-2016, Texas Instruments Incorporated 13
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8.2.1.3 Application Curves

Vyrrrer(10 mVidiv) 0.75 V offset

- VVTT - mmj ----------------
= (20 mV/div) '

i
|
0.75 V offset |

VVDDQSNS

(50 mV/div)

i 1.5V offset
3+M&W%
|

i i
VTT
' L (@A) ]
[SHssES =———"=""2*

-

Chi 20,0 By Chz 20.0mY By I 200ps 12 SMSks S0.0nsot
Ch3 20.0mY = Chd 204 2 B é Chd o~ 004

Time (200 ps/div)

26. VTT Load Transient Response (0.75 V)

8.2.2 VLDOIN Separated from VDDQ Configuration

27 shows an application diagram for a configuration where VLDOIN and VDDQ are separated.

TPS51206

VDDQ Sense VDDQSNS ———» VTT

VTT Power VLDOIN  VTTSNS

PGND
S3_SLP VTTREF | 6 | VTTREF
S5_SLP
5Vor33v
Supply
PowerPad
i
GND

Copyright © 2016, Texas Instruments Incorporated

27. VLDOIN Separated from VDDQ Configuration
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8.2.2.1 Design Requirements

I 4. Design Parameters

PARAMETER EXAMPLE VALUE
Supply Voltage (VDD) 33Vor5Vv
VLDOIN = VDDQ 15V
Output Current +2 A

8.2.2.2 Detailed Design Procedure

%% 5. VLDOIN Separated from VDDQ Configuration Components

REFERENCE PART
DESIGNATOR SPECIFICATION MANUFACTURER NUMBER
C1,C3 10 pF, 6.3V, X5R, 1608 (0603) Taiyo Yuden JMK107BJ106MA
c2 0.1 yF, 6.3V, X5R, 1005 (0402) Taiyo Yuden JWK105BJ104MP
C3 10 pF, 6.3V, X5R, 1608 (0603) Taiyo Yuden JMK107BJ106MA
C4 0.22 WF, 6.3V, X5R, 1005 (0402) Taiyo Yuden JMK105BJ224KV
8.2.2.3 Application Curves
Tek Run Sample 34 hcgs Tek Prewiew  Sample 0 Acos
lyrrrer= 0 A
V, (500 mV/div) V 500 mV/di | =0A
VTTREF mV/div VTT
vrTREF ( ) 53/S5: High to Low
Wrrrer= 0 A Vy 7y (500 mVidiv) Vyr7 (500 mVidiv)
IVTT =0A
§3: Low to High e
2% N L B e Lt L
Vg5 (5 Vidiv)
Vg, (5 Vidiv) Vss (5 Vidiv)
3_' ’ | 3 L. L -
(' o Vg, (5 Vidiv) -
4% 4w
Cchi SO0mY By Chz SO0y B M 1.0ps 250MS85E 4 Orzdfat chi SO0mY B Chz SO0y B M 2.0z 12558 S.0rmsAr
Ch3 .oy By Ch4 504 By & Chd o~ 204 Ch3 .oy =% Cha 5.0¢ =% A4 Chd ~ 2EY
Time (1 ps/div) Time (2 s/div)
28. Start-Up Waveforms (S3: Low to High) 29. Shutdown Waveforms (S3 / S5: High to Low)
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9 Power Supply Recommendations

TPS51206 is designed for a sink / source double date rate (DDR) termination regulator with VTTREF buffered
reference output. Supply input voltage (VDD) supports 3.3-V rail and 5-V rail; VLDOIN input voltage supports
VTT+0.4 Vto 3.5 V.

10 Layout

10.1 Layout Guidelines

Consider the following before beginning a TPS51206 layout design.

The input bypass capacitor for VLDOIN should be placed as close as possible to the terminal with short and
wide connections.

The output capacitor for VTT should be placed close to the terminals (VTT and PGND) with short and wide
connection in order to avoid additional ESR and/or ESL trace inductance.

VTTSNS should be connected to the positive node of VTT output capacitor(s) as a separate trace from the
high current VTT power trace. In addition, VTTSNS trace should be routed away from high current trace, on
the separate layer is recommended. This configuration is strongly recommended to avoid additional ESR
and/or ESL. If sensing the voltage at the point of the load is required, it is recommended to attach the output
capacitor(s) at that point. In addition, it is recommended to minimize any additional ESR and/or ESL of ground
trace between the GND pin and the VTT capacitor(s).

The GND pin (and the negative node of the VTTREF output capacitor) and PGND pins (and the negative
node of the VTT output capacitor) should be connected to the internal system ground planes (for better result,
use at least two internal ground planes) with multiple vias. Use as many vias as possible to reduce the
impedance between GND pin or PGND pin and the system ground plane.

In order to effectively remove heat from the package, properly prepare the thermal land. Apply solder directly
to the package thermal pad. The wide traces of the component and the side copper connected to the thermal
land pad help to dissipate heat. Numerous vias 0.33 mm in diameter connected from the thermal land to the
internal/solder side ground plane(s) should also be used to help dissipation. Consult the TPS51206-EVM
User's Guide for more detailed layout recommendations.

16

WX © 2011-2016, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps51206?qgpn=tps51206
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SLUU515
http://www.ti.com/cn/lit/pdf/SLUU515

13 TEXAS

INSTRUMENTS
TPS51206
www.ti.com.cn ZHCS264C —MAY 2011—-REVISED AUGUST 2016
10.2 Layout Example
g E!
g 5
> 5
g @
(2]
5 ®
(7]
O : :
0.1 puF
>
10 pF v O O 0402
0603 —_—
O {DDQSNS VDD - 5-V or3.3-V Supply Input
r |
@ VLDOIN| O I S5
: ' o ! O
VT Output <& | § Vit | | NP
[]
H PGND I l S3 0.22 uF
. O I O 0402
104F e o -
osd&‘ VTTSNS| VTTRER & VTTREF Output
e —_—

— |~ 0 O

O O

O Via to Ground Plane
O Via for VTTSNS

eeewe Etch Beneath Component UDG-11135

30. PCB Layout Guideline

10.3 Thermal Considerations

Because the TPS51206 is a linear regulator, the VTT current flows in both source and sink directions, thereby
dissipating power from the device. When the device is sourcing current, the voltage difference between Vy,poin
and Vyr times Iyt (VTT current) current becomes the power dissipation as shown in 23 1.

Poiss(sre) = (Vvipoin = VWit )X T sre) (1)
In this case, if the VLDOIN pin is connected to an alternative power supply lower than the VDDQ voltage, overall

power loss can be reduced. For the sink phase, VTT voltage is applied across the internal LDO regulator, and
the power dissipation can be calculated by 23 2.

Poiss(snk) = YW1t X TT(snk)

@
Maximum power dissipation allowed by the package is calculated by 23 3.
P _ TJ(max) - TA(max)
PKG — 0
JA
where
d TJ(max) is 125°C
*  Tamay IS the maximum ambient temperature in the system
* 034 is the thermal resistance from junction to ambient 3)

JRA © 2011-2016, Texas Instruments Incorporated 17
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11 2RI SRS 7 Fr
11.1 23 Fr

11.1.1 Third-Party Products Disclaimer

TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES NOT
CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR SERVICES
OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR SERVICES, EITHER
ALONE OR IN COMBINATION WITH ANY TI PRODUCT OR SERVICE.

11.2 BSOSOk 5 Frd A

W FENOCCRY N, E VT www.ti.com PGB i SCE . S B AR IEREFL (Alert me) vEM)E, B
YRR s BRI 2 R PR AR R B RGN R, I AT BT SR A BT I s sk

11.3 #HX B

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TlI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support Tl's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.4 ks
PowerPAD, E2E are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

115 FHBRES

‘ XU EHAEHRMNE ESD (R, EMBECHN, RO SE& BB ERE T St LBk MOS [ THG# 32 # i
hia\ -
11.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

12 MU FHEERTHTIEE R

CLN DU AU PR AT RTT G S, o IS5 SR B R E a1 nT 4R LR Sop B o IX B80S A J0 @ A HLANKS
ASCEHAT BT TG DU BB . ERAT X Oy B R D VAR FRA, 335 7 Bl 2 D ) S A
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® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
TPS51206DSQR ACTIVE WSON DSQ 10 3000 Green (RoOHS CU NIPDAU Level-2-260C-1 YEAR ~ -40to0 85 1206
& no Sh/Br)
TPS51206DSQT ACTIVE WSON DSQ 10 250 Gg[een s(l;/%H)s CU NIPDAU Level-2-260C-1 YEAR ~ -40to0 85 1206
no r
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS51206DSQR WSON DSQ 10 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
TPS51206DSQR WSON DSQ 10 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
TPS51206DSQT WSON DSQ 10 250 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS51206DSQT WSON DSQ 10 250 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
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TAPE AND REEL BOX DIMENSIONS
,/”?/
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Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS51206DSQR WSON DSQ 10 3000 210.0 185.0 35.0
TPS51206DSQR WSON DSQ 10 3000 210.0 185.0 35.0
TPS51206DSQT WSON DSQ 10 250 210.0 185.0 35.0
TPS51206DSQT WSON DSQ 10 250 210.0 185.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

DSQ (S—PWSON—N10) PLASTIC SMALL OUTLINE NO—LEAD

. ¢ 2,10 E
1,90

PIN T INDEX AREA /N

0,80
070 ]
[ 0,20 REF.
[O]008 L — . SEATING PLANE
0,05 j
0,00

0,35

10X @l
, & 0,10 ()
1] | 0,05 M|c
EXPOSED THERMAL PAD |

A\ |

4209243/B  04/10

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
This drawing is subject to change without notice.

Small Outline No—Lead (SON) package configuration.

A

B

C

@ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.

{? TExAS
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THERMAL PAD MECHANICAL DATA

DSQ (R—PWSON—N10) PLASTIC SMALL OUTLINE NO—LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an externdl
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

1 5

PIN 1 INDICATOR u u LJ u u
(OPTIONAL) \7/ Exposed
-
T / Thermal Pad

0,904+0,10 -+

v

INERiInEEl

<4— 1,50£0,10 —»

Bottom View

Exposed Thermal Pad Dimensions

4210993/E 0615

NOTES: A. All linear dimensions are in millimeters
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LAND PATTERN DATA

DSQ (R—PWSON—N10) PLASTIC SMALL OUTLINE NO—LEAD

Example Board Layout Example Stencil Design
0.125mm Stencil Thickness
(Note E)
|~——-0,40 8x [=—=}-0,40 8x
Note D 0,65 [J [J [J [J [J
80 2,75

o | O O 0,f70 1,45

| (D00

/

/
/'I Non Solder Mask Defined Pad

——| |——O,20 10x

62% Printed solder coverage on center pad

Center Pad Layout

/ (Note D)
[ 1,50 |
! ~2x80,30
Example
Solder Mask Opening 0,90
/ (Note F)
( 0,70 \_‘}‘ 1
l Pad Geometr:
(Note C) Y |——O,80——|
\ 0,05 /
all “around
0,23
4210992/D 03/15
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for dlternate designs.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout.
These documents are available at www.ti.com <http: //www.ti.com>,
E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
F.  Customers should contact their board fabrication site for solder mask tolerances.

wi3 TEXAS
INSTRUMENTS

www.ti.com


http://www.ti.com/lit/slua271

HEHH

WM (BB (TY) BT IR T3 7 4 BURR JESDAG BOSThRtE, AFHREEHI MRS HEAT B IE . 5ok, M98, BUSsLEBeL, FEARUIRE
JESDA8 Rt bt i LR UELE 177 AN 55 . % P11 AT S ARIRCHT IO HI G5 B, Yk s B AL 5 5 M LLALRURTAY . 417 b 6 6
AR 1T ST AT B BT 05 5 0

TIRAESE TR 05 0L AOVERE RS 7% 65 0T T -S540 G 00 15 KB LIS o DL T1 BRAEROTERPY, EL TI Ak AT BB A 220
PRI TR . BB IR T REEASE (5 W05 RGO AL O 05T S B AT

TSP ER 2 7 B A RHUE T S5 . 2 P SOA LR T1 AL 007 RS 117 5056, RN 2 P RIS AR K10 P
B PRI A I B S 2 A

TUAKI R TV ERIRL WL R R S T T1 ALk AL A B BLASSRTRATIOGH) T1 AP BUTT T O BB oL
WA TSR . T T 0655 77 ol 25 1 00012 L, AR T SR = sl 5 VF T, BB, SOATT .
B B TR 75 B4R 28 =7 0 A LT MR B TR PE AT, Bl T AR BLEIE RIR T T P T

AT TR PSR AR T1 (5 BRIy, (AR M AP E TS AR, . IR RN 4 R vEieT
ST 1A S LS IS A RAELAE T T RESK S S = 015 LT R R A A1 B 2

AR T ALPESURAIT A AL 25 2 OB 5 T b0 (05 B0 A7 22 S (B0, Mk G T1 AL SRS RO 1
IR, LSRR TS 0. JKIFHERDIAT . 1A EE T KRR IR AR A8 5 -

P AT, BRI AR B OVt T ARG, (LA 51 B0 A2 3 7 BSOS FRL AR T1 7 RSO AT v
e VRS AR % P, A LSLR IS 5 S0 AR BT A0 2 ARV, AT RUL SOl B I e
PSS AT T A S 1075 0 B R LT SRAUE S0 A 7 4 A0 2R 15 2K Ao o (PR T1 4L
R TSR B T 51

AESCAE 2rofs, 9 T M SR AT FIAT T REAS T1 ALEETAE BIGLRS. T) B0 EL B RLA B AL P B P B A 00 S35 4 0Tl P
U RE 5 e AN BRI 2457 IRV 8 SO, SR PP DY R B I B 2

T ALE AR T FDA Class Il (SSIAR A AT BRBSIT Wi ) IOBEBLYETT, WlE 607 ALY 51 bl T 4 TV BR B FRRORRI L
SURTTISEE T1 RBITED] R T2 1 G S R0 T1 20 R ok e | P T SO s Bef. W0 NI 8, AIFIRSA
PS5 AR T) AL (7 % sl R T RORE AR, UM H 7 iR, EL B2 B ) B il R 5 B FRAR K0 B 47
A REAER

T CUUFR 3 1ISOITS16049 SER /™ i, S8 3 T4, RIS T, DR BTk 5] 1SO/TS16949 %

Ry TSRS E,

F= i . FH
LEa=pT www.ti.com.cn/audio WBESRE www.ti.com.cn/telecom
TR BN 251 www.ti.com.cn/amplifiers THEWL LA www.ti.com.cn/computer
Bl e i www.ti.com.cn/dataconverters HHRHBT www.ti.com/consumer-apps
DLP® 7= i www.dlp.com izl www.ti.com/energy
DSP - #5543 4% www.ti.com.cn/dsp Tk s A www.ti.com.cn/industrial
IR A0 I 2% www.ti.com.cn/clockandtimers BRI7HT www.ti.com.cn/medical
o www.ti.com.cn/interface 27 N www.ti.com.cn/security
bk s www.ti.com.cn/logic REHRT www.ti.com.cn/automotive
e =g www.ti.com.cn/power AR AL www.ti.com.cn/video
iz A% (MCU) www.ti.com.cn/microcontrollers
RFID &%t www.ti.com.cn/rfidsys
OMAP R il b 22 2% www.ti.com/omap
Tosk i www.ti.com.cn/wirelessconnectivity M AR {ELERIAR S R X www.deyisupport.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated


http://www.ti.com.cn/audio
http://www.ti.com.cn/telecom
http://www.ti.com.cn/amplifiers
http://www.ti.com.cn/computer
http://www.ti.com.cn/dataconverters
http://www.ti.com.cn/home_a_consumer_electronics
http://www.dlp.com
http://www.ti.com.cn/hdr_a_energy
http://www.ti.com.cn/dsp
http://www.ti.com.cn/industrial
http://www.ti.com.cn/clockandtimers
http://www.ti.com.cn/home_a_medical
http://www.ti.com.cn/interface
http://www.ti.com.cn/home_a_security
http://www.ti.com.cn/logic
http://www.ti.com.cn/automotive
http://www.ti.com.cn/power
http://www.ti.com.cn/home_a_vi
http://www.ti.com.cn/microcontrollers
http://www.ti.com.cn/rfidsys
http://www.ti.com/omap
http://www.ti.com.cn/home_p_wirelessconnectivity
http://www.deyisupport.com

	1 特性
	2 应用
	3 说明
	目录
	4 修订历史记录
	5 Pin Configuration and Functions
	6 Specifications
	6.1 Absolute Maximum Ratings
	6.2 ESD Ratings
	6.3 Recommended Operating Conditions
	6.4 Thermal Information
	6.5 Electrical Characteristics
	6.6 Typical Characteristics

	7 Detailed Description
	7.1 Overview
	7.2 Functional Block Diagram
	7.3 Feature Description
	7.3.1 VTT Sink and Source Regulator
	7.3.2 VTTREF
	7.3.3 VDD Undervoltage Lockout Protection
	7.3.4 Overtemperature Protection

	7.4 Device Functional Modes
	7.4.1 Power State Control


	8 Application and Implementation
	8.1 Application Information
	8.2 Typical Applications
	8.2.1 VLDOIN = VDDQ Configuration
	8.2.1.1 Design Requirements
	8.2.1.2 Detailed Design Procedure
	8.2.1.3 Application Curves

	8.2.2 VLDOIN Separated from VDDQ Configuration
	8.2.2.1 Design Requirements
	8.2.2.2 Detailed Design Procedure
	8.2.2.3 Application Curves



	9 Power Supply Recommendations
	10 Layout
	10.1 Layout Guidelines
	10.2 Layout Example
	10.3 Thermal Considerations

	11 器件和文档支持
	11.1 器件支持
	11.1.1 Third-Party Products Disclaimer

	11.2 接收文档更新通知
	11.3 社区资源
	11.4 商标
	11.5 静电放电警告
	11.6 Glossary

	12 机械、封装和可订购信息

