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Ta PACKAGE MARKING PACKAGE() PART NUMBER
—35°C 10 85°C BPR 16-pin QFN TPS65560RGT

(1) BHD/INY F—IERERFBBRICOVWTE, SORF1 AL FOKEICHZ [ /N r—2-F T2 a2 ] 28BT 30, TIOWeb¥ 1 b

(www.ti.com) 2SR L T ZE 0,

HEXd R A AR
BHICIEES £ VRY . BEBROSEEEECEA ()
UNIT
Ves Supply voltage VCC -0.6 Vto6V
VBAT -0.6 Vto 13V
Visw) Switch terminal voltage -0.6 Vto 50 V
lisw) Switch current between SW and PGND, ISW 3A
V, Input voltage of CHG, |_PEAK, F_ON —-0.3 Vto Ve
Tstg Storage temperature —40°C to 150°C
T,y Maximum junction temperature 125°C
ESD rating | HBM (Human Body Model) JEDEC JES22-A114 1kV

(1) MEHRAERULNDZ PLZE, BBHAE LA —J5BRICEZZ 2N HNET, TRHIEXMLIDERDAICDOVWTRLTHY . 2DF—4
o= b0 [HERENEEMS] IRSNAEEBAZRETOREZOEERFEZE®RT 31D TEHY ¥ A, EITRATIROREICREEE &,
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HREMERM
MIN NOM MAX UNIT
v Supply voltage, VCC 2.7 4 Vv
ss Supply voltage, VBAT 1.6 12 \
Visw) Switch terminal voltage, -0.3 45 \
Iisw) Switch current between SW and PGND 2 A
Operating free-air temperature range -35 85 °C
Viy High-level digital input voltage at CHG and F_ON 2 Vv
VL Low-level digital input voltage at CHG and F_ON 0.5 Vv
BRTER
S
QFN 47.4 °C/W 211 W 1.16 W 844 mW
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EXAHHE

FEICHREN L VRRY . Ta=25°C. VBAT =42V, VCC=3V. Vigy =42V

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Rionw) ON resistance of XFULL IixFuLLy = —1TmMA 1.5 3 kQ
Viekr " Upper threshold voltage of |_PEAK | Vgc =3V 2.4 v
Viexy " Lower threshold voltage of |_PEAK | Ve =3V 0.6 \Y
CHG =H, Vigwy=0V
lect Supply current from VBAT (free run by tyax) 17 50 uA
CHG =H, Vigwy=0V
Icca Supply current from VCC (free run by tyax) 1.3 3 mA
Supply current from VCC and
lccs VB’Z\QI'y CHG =L 1 LA
likg1 Leakage current of SW terminal 2 uHA
Leakage current of XFULL
kg2 terminal VixruLy =5V 1 HA
V =3V, CHG: High 2
I(sink) Sink current at |_PEAK (_PEAK) 9 uA
V(LPEAK) =3 V, CHG: Low 0.1
SW ON resistance between
R(IGBT1) G_lGBT pU"Up resistance V(G_IGBT) =0 V, VCC =3V 8 12 194 Q
R(IGBTZ) G_lGBT puIIdown resistance V(G_lGBT) =3 V, VCC =3V 36 53 70 Q
I(PEAK1) Upper peak of I(SW) V(I_IPEAK) =3V 1.58 1.68 1.78 A
I(PEAKZ) Lower peak of I(SW) V(I_IPEAK) =0V 0.7 0.8 0.9 A
v Charge completion detect voltage | VBAT = 1.6V, Vgc =3V 28 28.7 29.4 Y
(FULL) at Visw) Vec =3V 28.6 29 29.4
V(zero) Zero current detection at V(s 1 20 60 mV
Tisp" Thermal shutdown temperature 150 160 170 °C
Over Vpg detection at V(sy) 0.95 1.2 1.45 \"
tmin MAX OFF time 25 50 80 us
tmax MAX ON time 50 100 160 us
Pulldown resistance of CHG,
R(npp) F ON VCHG = V(g ony =42V 100 kQ
(1) BEHCEWBREShTVET,
. o AYHE
2Ly F T4
FEICHREN L VRRY . Ta=25°C. VBAT=4.2V, VCC=3V. Vigy =42V
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
F_ONT! - G_IGBTTL 50 ns
SW ON after V(sw dips from V(zggo) 45 ns
SW OFF after | exceeds | 270 ns
tpp (M Propagation delay (W) (PEAK)
XFULL! after V(g exceeds V(gy 1) 400 ns
SW ON after CHGT 12 us
SW OFF after CHGJ 20 ns
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PIN NUMBER SIGNAL 1/0 DESCRIPTION
1,2 SW O Primary side switch. Connect SW to the switched side of the transformer
3 VCC | Power supply input. Connect VCC to an input supply from 2.7 V to 4 V. Bypass VCC to GND
with a 1-uF ceramic capacitor as close as possible to the IC.
4 F ON | G_IGBT control input. Drives F_ON with the flash discharge signal. A logic high on F_ON
- drives G_IGBT high when CHG is Low. See the IGBT Driver Conrtol section for details.
5,8,13, 16 NC No internal connection
6 | PEAK | Primary side peak current control input. The voltage at |_PEAK sets the peak current into
- SW. See the Programming Peak Current section for details on selecting V;_pgak)-
7 G_IGBT (6] IGBT gate driver output. G_IGBT swings from PGND to VCC to drive external IGBT devices.
Charge completion indicator output. XFULL is an open-drain output that pulls low once the
9 XFULL o output is fully charged. XFULL is high impedance during charging and all fault conditions.
XFULL is reseted when CHG turns Low from High. See the Indicating Charging Status
section for details.
10 CHG Charge control input. Drive CHG high to initiate charging of the output. Drive CHG low to
terminate charging.
11,12 PGND Power ground. Connect to the ground plane.
14 TEST_GND Used by Tl, should be connected to PGND and ground plane.
Battery voltage monitor input. Connect VBAT to an input supply from 1.6 V to 12 V. Bypass
15 VBAT VBAT to GND with a 10-uF ceramic capacitor (C1 in Figure 1, as close as possible to the
battery) and a 1-uF ceramic capacitor (C2 in Figure 1, as close as possible to the IC).
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 5-Feb-2007

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

TPS65560RGTR ACTIVE QFN RGT 16 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

TPS65560RGTRG4 ACTIVE QFN RGT 16 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TPS65560RGTT ACTIVE QFN RGT 16 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TPS65560RGTTG4 ACTIVE QFN RGT 16 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

® 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): TlI'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 (Sbh) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI'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.

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 TI
to Customer on an annual basis.
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R Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 12-Jan-2008

TAPE AND REEL BOX INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

b|<K0|<P1>|

i

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length

K0 | Dimension designed to accommodate the component thickness
W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

1 Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o 0 O 0O 0O 00 0O 0 Q — Sprocket Holes

I I
01:Q2 01:::12
o
Q3 | Q4 Q3 | Q4

| v A |

f o T /_/'
~ 1
L
Pocket Quadrants
Device Package| Pins Site Reel Reel AO (mm) BO (mm) KO (mm) P1 w Pin1
Diameter| Width (mm) | (mm) |Quadrant
(mm) (mm)
TPS65560RGTR RGT 16 | SITE 41 330 12 3.3 3.3 11 8 12 Q2
TPS65560RGTT RGT 16 | SITE 41 180 12 3.3 33 11 8 12 Q2

Pack Materials-Page 1
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PACKAGE MATERIALS INFORMATION

12-Jan-2008

TAPE AND REEL BOX DIMENSIONS

,/”?/
4
~ S
/\g\ /)i\
. 7
//' "\.\ 7
Tu e
Device Package Pins Site Length (mm) | Width (mm) | Height (mm)

TPS65560RGTR RGT 16 SITE 41 346.0 346.0 29.0
TPS65560RGTT RGT 16 SITE 41 190.5 212.7 31.75
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MECHANICAL DATA

RGT (S—PQFP—N16)

PLASTIC QUAD FLATPACK
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TOP AND BOTTOM
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4203495/E 11/04

Quad Flatpack, No—leads (QFN) package configuration.

A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.

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.

NOTES:
B. This drawing is subject to change without notice.
C.
E. Falls within JEDEC MO-220.
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THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
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,
Quad Flatpack No—Lead Logic Packages, Texas Instruments Literature No. SCBAO17. This document is available
at www.ti.com.

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

Exposed Thermal Pad
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Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions

4206349-4/G 01/08




EExHASELLLEEH
TR, Bfi7F—REEEET—2 (T—82— R NEBHET), RFAVY—RA(VTFPLUA FHAUEBREY), F7UTr—23r®
RETCETDEET RINA A, Web Y —)L, REMBER, TOMOUY—R%E, XS FET2TEMEOHD "THROEF, BELTH
V), BRESLTHREENCNI2BEEHORTRIL. E=FE0NNHEEDOFREIRALZETVHIBIRIAE, ARHILERTRHIC
AODSTERLET,
ChsnUY—RE, TIHREREATIRAOBEREBALARENORBZERLLEDOTY., (1) BEHEOT TV T—23 2 ICBLLE
TIRHROEBE, 2 BFEEOT7IVT—2 32 0ORG. Bil. BB, Q) HBROT7VTI—2 32V AL TIRERKP. TOMNES
WaZEM, EF21UT 1, Bl FLEMEOEFAORECHEESICHIZEREZ, SEROINEMTESENELET,
LROBBEVY—AR, FEBKEEESNRUAREMS BV ET. chsOUY—RRB, UY—ATHATIATLWS TIRREERTZ T
D7r—232OREODENTOR, TIRZTORAZEFRICHELET, ChosOVY—RAICHALT, HOBNTERID CEPERT
BDLERBUETIATVET, TIXEZZOHANREEDOT A L ANFEENTVRIRTEH W EEA, BEKE, ChsOVY—-R%E
BETHALLERRETZ2H5ZHALUT, BE, BA. BX. BECOVT, TIHLTTORBAZELICHETDEDEL, T
B—YINEFEZEELET,
TIORRE, TI ORFERM, T ticomPALZ TIHGOEEERZEOVThI ZBU TREITZIERATESKEOT TR
TVET, TINFChsOUY—RERBID e, BAEHS TI ORAFEZFMBORIEODHECEAPEEEZEKRTZEDNOTEHY F
A,

BERFVWABZIEMREFTCIREREZRELEBETE, TIRThSICEBEEZBR, BELET,

F% FAEPR : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	slvs608.pdf
	FEATURES
	APPLICATIONS
	DESCRIPTION
	ABSOLUTE MAXIMUM RATINGS
	RECOMMENDED OPERATING CONDITIONS
	DISSIPATION RATINGS
	ELECTRICAL CHARACTERISTICS
	SWITCHING CHARACTERISTICS
	PIN ASSIGNMENT
	I/O Equivalent Circuits

	PRINCIPLES OF OPERATION
	Start/Stop Charging
	Indicating Charging Status
	Control Charging
	Programming Peak Current
	IGBT Driver Control
	Protections
	MAX On Time
	MAX Off Time
	Thermal Disable
	Overcurrent Shutdown to Monitor VDS at the SW Pin (OVDS)






