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VIN -0.30 65
EN -0.3t0 5
BOOT 73
Input voltage VSENSE 0303 \Y
COMP -0.30 3
PWRGD -0.30 6
SS/TR -0.30 3
RT/CLK -0.30 3.6
BOOT-PH 8
Output voltage PH -0.6 0 65 \%
PH, 10-ns Transient -2 0 65
Voltage Difference PAD to GND +200 mV
EN 100 HA
BOOT 100 mA
Source current VSENSE 10 HA
PH Current Limit A
RT/CLK 100 HA
VIN Current Limit A
Sink current compP 100 pA
PWRGD 10 mA
SS/TR 200 HA
Electrostatic Discharge (HBM) QSS 009-105 (JESD22-A114A) 1 kv
Electrostatic Discharge (CDM) QSS 009-147 (JESD22-C101B.01) 500 \%
Operating junction temperature -40 0 150 O
Storage temperature —-65 0 150 O
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THERMAL IMPEDANCE
Hoooo JUNCTION TO AMBIENT
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SUPPLY VOLTAGE (VIN PIN)
Operating input voltage 35 60 \%
Internal undervoltage lockout s .
threshold No voltage hysteresis, rising and falling 25 \%
Shutdown supply current EN =0V, 250, 3.5V < VIN < 60V 1.3 4
. . . . A
Operating : nonswitching supply VSENSE = 0.83V, VIN = 12V, 250 16 136] "
current
ENABLE AND UVLO (EN PIN)
Enable threshold voltage No voltage hysteresis, rising and falling, 250 0.9 1.25 1.55 \%
Enable threshold +50mV -3.8
Input current HA
Enable threshold -50mV -0.9
Hysteresis current -2.9 HA
VOLTAGE REFERENCE
T, =250 0.792 0.8 0.808
Voltage reference \
0.784 0.8 0.816
HIGH-SIDE MOSFET
. VIN = 3.5V, BOOT-PH = 3V 300
On-resistance mQ
VIN = 12V, BOOT-PH = 6V 200 410
ERROR AMPLIFIER
Input current 50 nA
Error amplifier transconductance (gy;) | —2HA < Icomp < 2HA, Veowp = 1V 97 pMhos
Error amplifier transconductance (gy;) | —2HA < Icomp < 2HA, Veomp = 1V, 26 Mhos
during slow start Vysense = 0.4V H
Error amplifier dc gain Vysense = 0.8V 10,000 VIV
Error amplifier bandwidth 2700 kHz
Error amplifier source/sink V(cowmp) = 1V, 100mV overdrive 7 HA
COMP to switch current 6 INY,
transconductance
CURRENT LIMIT
Current limit threshold [VIN = 12V, T, = 2500 18 2.7 A
THERMAL SHUTDOWN
Thermal shutdown | 182 ad
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TIMING RESISTOR AND EXTERNAL CLOCK (RT/CLK PIN)
gv_l\_/i:ﬁzzg Frequency Range using 300 2500| KHz
fsw Switching frequency Rt = 200kQ 450 581 720 kHz
CS:\Il_v}iécnhqicr:cgijeFrequency Range using 300 2200|  KHz
Minimum CLK input pulse width 40 ns
RT/CLK high threshold 1.9 2.2 \%
RT/CLK low threshold 0.5 0.7 \%
eR(-iI-g/(e:I;jEIg”ing edge to PH rising Measured at 500kHz with RT resistor in series 60 ns
PLL lock in time Measured at 500kHz 100 ps
SLOW START AND TRACKING (SS/TR)
Charge current Vsgr = 0.4V 2 MA
SS/TR-to-VSENSE matching Vsgr = 0.4V 45 mv
SS/TR-to-reference crossover 98% nominal 1.0 \%
SS/TR discharge current (overload) | VSENSE =0V, V(SS/TR) = 0.4V 112 HA
SS/TR discharge voltage VSENSE = 0V 54 mV
POWER GOOD (PWRGD PIN)
VSENSE falling 92%
VSENSE rising 94%
Vysense ~ VSENSE threshold —
VSENSE rising 109%
VSENSE falling 107%
Hysteresis VSENSE falling 2%
Output high leakage VSENSE = VREF, V(PWRGD) = 5.5V, 250 10 nA
On resistance I(PWRGD) = 3mA, VSENSE < 0.79V 50 Q
Minimum VIN for defined output V(PWRGD) < 0.5V, I(PWRGD) = 100pA 0.95 15 \Y
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1+ ; x |1+ L
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1
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2nix R3 MR x Couyr
P2 = 1 type 1 (27)
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Vinmax — Vout 5 Vout
lo x Kinp Vinmax x fsw

Lo min =

IripPLE < lo * KinD (29)

B ,. 1 (Voutx (Vinmax —\Vour))?
IL(rms) = (lo)? +——=x ;
12 Vinmax x Lo x fgw
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2 _ 2
Cout > Lo x (IOh—@) (33)
(V2 Vi)
Cout > 1 x 1
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IRIPPLE (34)
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Resg < JORIPPLE (35)
IRIPPLE

_ Vout x (Vin max — Vout)
lcorms = — - (36)
V12 x Vinmax x Lo x fsw
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Vin max — Vout) x lout x Vfd +
Vin max
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Pd =
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Vout
Vin

Pcon =10% x Rpg(on) x

Psw=VinZx fswx lox 0.25x 107
Pgd=Vinx 3x 109x fsw
Pq =116 x 108 x Vin

ooo

IOUT =000 00 A0

Rpseny =000 00MOSFETO OO0 00 QO
VOUT =000 00vOo

VIN=0OO0O00vO
fsw=0000000000HzO
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Ptot = Pcon + Psw + Pgd + Pq

googoT,00000

TJ = TA + Rth x Ptot

00000 Tyax=150000000

TAmax = TIJmax — Rth x Ptot

ooo
Ptot=00000000000wWO
Ta=0000000
T;=00000000
Rth=00000000000/W0
Tmax=0000000000
Tamax=000000000
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provide wide path for
topside ground

Vout |

Output J_

Capacitor

Topside
Ground Route Boot Capacitor
Area Trace on another layer to

Output
Inductor

Catch
Diode
q|

L

Input 9

O

PHITT ]
J lono [T 1 L
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7y vsenseE T ormensaion

Resistor
Divider

Network
PWRGD[ T 1]

Set Resistor

Bypass —— P
Capacitor BOOT
Vin N
T v~ |
|
/—IZIZ En |
|
UVLO
AdeSt SS/TR} :‘i.-":
Resistors |
—L T |rrCcIK
Slow|Start F'\/v\'
Capacitor requency

{3 Thermal VIA

O Signal VIA
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Orderable Device  Status®  Package Package Pins Package Eco Plan®  Lead/Ball Finish MSL Peak Temp®)
Type Drawing Qty

TPS54160DGQ ACTIVE MSOP- DGQ 10 80 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
Power PAD no Sh/Br)

TPS54160DGQG4 ACTIVE MSOP- DGQ 10 80 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
Power PAD no Sb/Br)

TPS54160DGQR ACTIVE MSOP- DGQ 10 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
Power PAD no Sh/Br)

TPS54160DGQRG4 ACTIVE MSOP- DGQ 10 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
Power PAD no Sb/Br)

Moooo000O0DDO000000D00000DO0DOO0no
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0000000

PREVIEWO O OUOUOOOUOOO0OOO0O0000000000000000000000000000000000000000000o0o
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@pooDoD -00000000000000000 0 Pb-Freél RoHSIT Pb-Freél RoHS Expert(1] [ 0 Greeifi) RoHS & no Sb/Bri0 0 0000000000
0000000000000 0 http:/iwww.ti.com/productcontent0 00000000

TBDO Pb-Free/GreenD 00 0D 000000 OOOODO

Pb-Free (ROHS)OTIO OO O“ Lead-Free” OO 0" Pb-FreeD 000D MO0 0000000000 OOORHSOOOOOOOOOOOOOOOOOOO
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00000000000 000000000Pb-Fre&RoHSIO OOOOOOO
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oooooBODOsSbODO0O01I0000DO0MODODOOOOOO
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00d0o0o0o0ooooooooooooooooooooooooooooooooooTmoooooooooooooooomnooooooooooooooo
goooooooooooooooooooooooOoboOooooooooOo0o0OoOooooOoOoboO0OooOoooOoObOO000DOoOooOooOOO000OoOoOoOOObOO
gooooooooooooooTnooooboobooooooboboooooooboooooooooOOoooooOobOoOoooooObOoObOooOooODbbbOO
goooooooOooOoooOoooOooO0oOooboOooOooOoOOoOOOoOOOoOOOOTIDOOTIOOOOOOOOOOOOO0OOO0OOO0OOOODOOODOB0ODOO
cAsO0O0o0OO0o0oo0oooOooooo0oooooooooooon

ToooooooooOooOoOobooOoooooooooOoOoOooOoOOOTOOO0001000000000000000O0O0O0 TIDOOOOOOODODOOD
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REEL DIMENSIONS

TAPE DIMENSIONS

|

OO OOOOO

Cavity

—JAO ‘4—

Dimension designed to accommodate the component width

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Reel
Diameter
A0
BO
KO
3 W
k3 Pl

Pitch between successive cavity centers

t Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

©C O OO O0OO0OO0OO0O0o

Sprocket Holes

|
| |
il I Bl i —
- -
Q31 Q4 %3 | Q4 User Direction of Feed
| % |
I I I
=
Pocket Quadrants
*All dimensions are nominal
Device Package | Package |Pins| SPQ Reel Reel A0 (mm) | BO(mm) | KO (mm) | P1 W Pinl
Type | Drawing Diameter | Width (mm) | (mm) [ Quadrant
(mm) | W1 (mm)
TPS54160DGQR | MSOP- DGQ 10 | 2500 330.0 12.4 5.3 3.3 1.3 8.0 12.0 Q1
Power
PAD
I3 TEXAS
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*All dimensions are nominal

INSTRUMENTS

Device PackageType Package Drawing | Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS54160DGQR MSOP-PowerPAD DGQ 10 2500 370.0 355.0 55.0
I3 TEXAS
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DGQ S-PDSO-G100

7Y Thermal Pad
(See Note D)
0,23
0,13
‘ r//// 310 5,05
2,90 475 i
L O ) Gauge Plane
1 5
3,10 0,40
' 2,90 ’

Seating Plane

[&]o,10

— 1,10 MAX

4073273/D 02/04

OoOA.
ooB..
goc.
0ob.
000
ooo

ODOE.
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DGQ (R-PDSO-G10) PowerPAD™

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

==8x0,5

Increasing copper area will

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).
Reference table below for other
solder stencil thicknesses

T

g~ 188 =

o o~ |
1,57 4,2
J O—@ a1 %
0,45 1,2 =—>5x90,3

|y

Example
Non Soldermask Defined Pad

Example
Solder Mask Opening
(See Note F)

Pad Geometry

All Around

|:| enhunce(thermol per)formunce 155
See Note D
b [l I

(See Note E)

1,57 Y 472
{ X
—=| 1,88 |=—

Tl

- | 0’25 8XO,5
Center Power Pad Solder Stencil Opening
Stencil Thickness X Y
0.1mm 2.0 1.7
0.127mm 1.88 1.57
0.152mm 1.75 1.45
0.178mm 1.65 1.35

4207733/8 11/08
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