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Part Number bg51003 | bg51013B | bg51020/1 bq51025 bq51050/51B/52B
bg51010B bg51221

Architecture Power Supply Direct Charge

Sync
Rect

BQ51XXX BQ515XB
Standard Supported WPC & WPC

Wpe WpC WPC/PMA (10W Prop) WPC
Power <2.5W 2.5-3.5W 5W 5-10W 3-4W
CSP (mm3) 3x2x0.5 3x2x0.5
QFN (mm?) 3x2x0.5 35x%45 3.6x29x05 3.6x29x05 3545
IC/Sys Eff 93%/70% 93%/75% 96%/78% 96%/84% 90%/77%
12C No No Yes Yes No
Solution Size 50 mm?2 75 mm?2 77 mm? 120 mm?2 75 mm?
Typical Caoil 20x 20 mm? 35 x 35 mm? 42 x 38 mm? 48 x 32 mm? 35 x 35 mm?

)
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b(51221/021/020 'RELEASED.

Features System Efficiency
« bg51221 - WPC1.1 and PMA Compliant Efficiency vs lout
Receiver automatically switches to correct 80
,’5_-:*/—— —
* bg5102X — WPC 1.1 compliant Receiver = EE /] —c—
-E 40 / —EBO51021 | —
« Guaranteed 5W Operation, ensures Faster 25
Charging with minimal temperature rise 20 //
10
* Adjustable Output Voltage (4.5 to 8V) allows oo oo oo oce om0 100 100
o/p voltage to be optimized to the system to reduce ' ' ' Output Current () ' '

Power Dissipation
Applications

» |2C Interface adds Design Flexibility and provides

Unique Features such as Programmable Current Limit * Smart Watches

* Smart Phones

- Smallest Solution Size for 5W system, allows * Health Monitors
all electronics to fit into <75mm? » Scanners/POS
« 3.6 X 2.9mm x 0.5mm CSP * Cordless Instruments

» Powerbanks
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bgq51025 —
Proprietary 10W WPC 1.1 Compliant Receiver

Features Thermal Performance at 7V/10W
« Enables 10W Output power when paired with

bq500215 Transmitter
« Smallest, most efficient 10W design

« WPC 1.1 Compliant with all Industry Qi Transmitters
« Ability to differentiate system with faster charging
while ensuring Qi compatibility

« Adjustable Output to 10V ensures Highest Efficiency
and lowest Power Dissipation

« Efficiency up to 84% at 10W Efficiency
« 10V Output support 1S and 2S Charging 90.00%
80.00% et val
70.00% ,/ /
+ 12C Interface allows customers to control features £0.00% 4
including Vout, lout, FOD and System Status 2 50.00%
9 y 0 feam]
) ] E . (i}
Applications s000% - o
20.00%
* Smart Phones 10.00% /
* Scanners/POS o T . s s 1
* Cordless Instruments Pout (W) :
* Health
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bg51010B/13B/5XB, bq51003

Cost Efficient, Up to 3.5W WPC1.1 Wireless Power Receiver

Features
« 2"d Generation Wireless Power Receiver Family F=ETz; Arch O/P Power
* Lowest Cost Solution Number
« Smallest solution Size bg51003 2.5W
* Small 3.0 x 2.0x 0.5mm CSP or QFN Package Power
* Fully integrates critical RX Functions SRS Supply oV <aw
bg51010B v 5W

Fully WPC1.1 Compliant w/ FOD Protection

Direct 4.2/4.35
bg51050/1/2B Charge /4.4 V <4\WN

Critical Features include:
» Powerpath auto selects AC/USB or Wireless I/P
* Adjustable Current Limit and Coil Overvoltage _ _
protection to optimize system efficiency Appllcatlons

* Smart Watches
* Higher Current Wearables

bg5105xB removes need for extra Battery

Charger, )
« Saving Board Area and reducing cost * Health Monitors
« Improving Efficiency « Powerbanks

* New bg51052B has 4.4V for new battery types
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The Value of Direct Charge (bg51050/51/52B)

Direct Charge is when the Wireless Power Receiver Integrates the Battery Charger
- The output goes straight into the battery

+ Key Benefits

- Reduced Solution size and cost as it removes the need for an extra component
* Increased Efficiency because it removes the need for a Power Stage

« When Can it be used?
* When Wireless Power is the only power source in a system. le, no extra DC/DC in

70.000% 4

65.000% A

80.000%

e

50.000% / | | BQ5105x
5,000% BQ51013+
/ // Switching Charger

BQ51013+
Linear Charger

AT
T

ciergy (T

T
\E
N

35.000%

Battery,
10.000% y// _m X Charger

25.000%

20.000% ! ' . |
0.5 1 1.5 2 25 3 35 4
Powar to Battery (W)
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Voltage In

Standard WPC 1.0 WPC1.1 WPC1.1 WPC1.1 WPC1.1

Transmitter A1/A10 A5/A11 A6/A19 AG A29

Type (1 Cail) (1 Coll) (1, 2 or 3 Caolil)

Ol 5W 5W 5W 5W 5-10W

Power

Full/Half

Bridge Drive HB FB HB HB FB

SHIElle No Yes Yes No No

Power Level

Charging 18mm 18mm 70x20mm ~70x20mm 16mm

Area Diameter Diameter Diameter Diameter Diameter*
No

WPC1.1 (Contact Factory) Yes Yes Yes Yes (up to 5W)

Released to Yes Yes Yes Yes Yes

Market

Samples/

EVM Yes Yes Yes Now Yes
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bg500212A

Simplified BOM, 5V Transmitter for A5/A11

Features

*Simplified BOM reduces system cost in 5V
A5/A11 WPC1.1 Transmitters. Only 5 IC’s needed

*Enhanced “Foreign Object Detection” scheme
simplifies Compliance to WPC1.1

-Patented “Dynamic Power Limit™” approach for
robust operation from USB port/Low Power adapter

-Simplified Standby Circuit ensures compliance
w/ CEC-100 Specification

*Supports Hybrid Cap scheme w/ X7R/COG Res
Caps to reduce System Cost

Applications

* USB TX for Smart Phones
« Smart Watches and Wearables
* Health Monitors

System Efficiency

EMclency (%}

N —

8% /
50% f

A% |

3%

] 0.50 1.00 1.50

200 280 3.00 3.60 4.00 4.50 500
Pawer (W)

[ —CEDOTHT]  ee—CEENTE eS0T —CEDATION

No Rx on Pad <100mW

Rx on Pad
(Charge Comp)

<50mW
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500215 RELEASED

Proprietary 10W WPC 1.1 Compliant Transmitter

Features Fixed Frequency Control
* Enables 10W Output power when paired with
bg51025 Receiver .
* Smallest, most efficient 10W design O
« WPC 1.1 Compliant with all Industry Qi Receivers e
« Ability to differentiate system with faster charging s o | e L 3
while ensuring Qi compatibility g I _
. - TX ssembly
« 12V, Full Bridge Design
 Integrated Buck Controller removes need for Effici
separate DC/DC, to control Input voltage to Coil Iclency
90.00%
* New FOD Ping Approach senses for Metal Object 80.00% — -
before power delivery 70.00% y
- Meets WPC1.1 Specifications S 4 34%
Applications B oo I .
« TX Smart Phones |
- Scanners/POS 0005
* Cordless Instruments 0 2 4 6 & 10
* Health Pout (W) 10
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1+b(24261=4845 %

Charge Cycles for 3100mAh battery using bgq55021 with 5W Tx

and bg500215 10W Tx

5 2.5
4.5
e
4 2
35 \
10W
3 — 15
>
= 25
S \
> 2 \ 5\VI\ I 1
. \\ \(
1 \ \ 0.5
0.5 \I \L
a T T I T T ' 0
0 2000 4000 6000 3000 10000 12000 14000
Time (s)

=—5W bq500412 - Vbat

Ibat (A)

w1 0W bg500215 -Vbat
e 5\W b 500412 - Ibat
= 10W bg500215 -Ibat

3.81 hours for with 5W Tx.
2.83 hours with bg500215

11
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b500412 RELEASED.

Reduced BOM Solution for 1-3 Coil, 12V Transmitters

Features Coil &Charging Area

* Freepositioning Wireless Power Transmitter Solution

35
30

Supports A6 and A19 Transmitter Types L - <
- 12V Input Voltage, 1, 2 or 3 Coils &\\\\\\\ "50

Drives one coil at a time for highest efficiency \\\\\\}\\\\\\\\\\\

* No Holes in Charging Area
- Even in transition between coils

« Simplified BOM
- 1 Drive Stage instead of 3, 30% less IC'’s

* Enhanced “Foreign Object Detection” scheme simplifies

Compliance to WPC1.1 Applications
- Implements “Dynamic Power Limit™” approach for * Transmitter w/ Improved user
robust operation from USB port/Low Power adapter experience

« Aftermarket TX for Auto
* Infrastructure Applications

12
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&K i%Edm FOD Threshold setting

FOD_CaL | 15 « ENABLE both FOD & PMOD feature w. Independent
threshold
FoD [ 17 « THREE resistors are used to set three values:
— R_FOD between pinl7 and pin34 sets FOD
oo [ 18 — R_PMOD between Pin16 and pin34 sets FOD
bgq500xxx — R_CAL between pinl5 and pin34 sets FOD_CAL.

«  Omitting R_PMOD will disable the PMOD function.
§ . g . ;R‘CAL «  Omitting R_FOD will disable the FOD function.

pmoD | Fop «  Omitting R_CAL will result in the default FOD_CAL
setting which MAY not result in compliance FOD
algorithm for a give system.

LOSS_THR | 43

« Key advantages w. this configuration includes:

ﬂ o — WPC 1.1 Compliance
0 ~ — Additional protection for WPC 1.0 RX
E = el  When we enable PMOD, there is a potential
] — concern for interoperability issues w. some
— e certified WPC 1.0 RXs
f:ﬂ;‘ 05 1.00 1.3 im 250 3o i3 ] L3 5.m 14
S — W3 TEXAS INSTRUMENTS
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P FOD A

Loss with RX vs Loss with FOD RX

« Standard RX cannot be used for this measurement
« WPC 1.1 RX will have an offset programmed into loss

bg51013B FOD Loss Profile

—&— Baseline FOD Loss Profile for WPC 1.1 TX System

T T T T ]
1000 2000 3000 4000 5000
-132

-100 g2

-264

-300

363 83 100

-400

-500

300 +

-100

-200

-300

-400

-500

Test Receiver FOD Loss Profile

—&— Baseline FOD Loss Profile for WPC 1.1 TX System
T T T T )
1000 2000 3000 4000 5000
— -
e . 2 < o
-78 v ¢

R -90

102 -104 -107 118
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Bg500215 Snooze&Sleepk
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b 25100
b25120
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For a sports wrist band that uses 50mAH battery and supports 30 days of
normal use, how critical is the battery leakage?

Days of Use for One Charge

31 -

29.97
30 -

29.57

29 ~

27.99

28 -

26.22

Days of Use
N

24.67

i 23.29
L
15

23 —

0.075 1 5 10 20

Battery Leakage to Charger only (uA)

bg25100

75nA Leakage/Quiesent Current
19
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Accurate Small Cell Charge Termination

Vearr (Volts) lgarr (MA)

5.0 i
40

4.0 :
——VBAT - 30

= ]
i 20

2.0 Extra capacity achieved — 2mAI;4
' - 10

o / |

0
. :

90

» Charged 41 mAh battery at 40 mA fast charge current (1C)

« Termination at 4 mA (10%) or 1 mA

120  Charge Time (minutes)

« Shaded area represents additional 5 — 10% capacity restored on each charge 20
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bg2510X

Ultra small 250mA Linear Charger in 0.9mm x 1.6mm WCSP, 75nA leakage, 1ImA
termination

. Features
= Ultra small 0.9mm x 1.6mm WCSP = |deal for space limited applications
= Accurate charge current control down to 10mA = Small battery leakage and accurate termination
» Sub 1mA termination current control control maximizes battery run time
» 75nA battery quiescent current = Maximize effective battery capacity
= 30V input voltage rating = Allows for extending battery life
= =+ 0.5% voltage regulation * Robust against unstable input signals
» Programmable pre-charge/termination current = Flexible with different pre-charger/termination
(bg25100, bg25100A,bq25100H) needs

— Smallest size & Maximized battery life!!!
Applications

= Fitness Accessories bg2510x Family

= Smart Watches Part Number Preterm or /CHG Battery Voltage
= Bluetooth Headsets bg25100 Preterm 4.2V
" Hearing Aids bg25100A Preterm 4.3V
bg25100H Preterm 4.35V
L\ |
!_.n“’ ‘ﬁ‘% 5 bg25100L* Preterm 4.06V
LN ' bg25101 ICHG 4.2v
bg25101H* ICHG 4.35V 01
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bg2510X,

30V max,
OVP =65V

LISH Port

W FH

Programmable
Pre-charge and
Termination
current down to
1mA.

s %
VBLIS

PRETERM

BEQ25100

ouT

SYSTEM

HOST

monitor

JEITA compliant
temperature

r———— e —————— —— —

30V max,

LISE Por of

Adapig

VBLS
1wF

o

2T K=

"

Programmable |
default charge
current down to,

o L
: =t

BQ251M

OVP = 6.5V\
—

JEITA compliant
temperature
monitor

10mA.

SYSTEM

HOST

Charge status
indication

22
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BEAERT R

. ﬁ%;ﬁ ﬁ?&%%%@ﬂ%lﬁl (I0T) SIFy%f Lt Industry's lowest q battery charging
IR ) =2
— FE/NRIR R T SR T
— BRIhFE
— ERE
* bg25120 f&4
— MRS/ DR S A ) F A B AR U 56
— TAE AN 1.8V I, #AHFCN 700nA
- ‘Eﬁ:i%ﬁﬁwﬁé, MITTRE T F b 19 456 FH 7
18]
« bg25120 .
Lk &
— Tk 10T A
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bq25120 KI4FHEFE K

« 700nA HIEBKEESHEA Clg)

— AT IR ER DL — MKIqRF R g, bg251207] LAZEL.8VIF L
e N REFE RS .

— 50nA B LB RS AL

- EEBERNREMH

— bg25120 & —/MER MR LI ES, MIMSZEL 7 B e rnas. B
A4t 42 41 Th R

— REME B MR TR A . . IR IRME . BN FERIRAE. FE T ot
. RIEER SRR AR ISR

o B/PHIEMMEBEBR TR

— 2.5mm x 2.5mm g @0 % (WCSP)

— A PAFERZ) 24mm?2 BT AR i 47 /N K is Akt

- TR AT

— {IK % 500pA HIASf 78 R 241l Hm
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PMID
=

o102 T a3
GHD ? ) |—‘@
- -
PWM, LDO, and BAT FET - svs
e Contral s
bq24232 TPS62740 — ™
H cD - JLsioo

Linear charger Low Ig con — o
with PowerPath DC/DC switcher scL e ——cﬂ:] %
technology — 2mm x 3 mm - @ér
X ISET P ) T z

3 mm x 3 mm bg25120 mm::m | e 3 Lo

Linear charger - e < < Y
+ DC/DC switcher - ﬁ I —ﬁ:
Load switch / LDO L |Device C“‘“rf"l S
Push-button controller " - s 7 el
Battery Battery monitor woer [
monitor 25mm x 2.5 mm  FEEET [l — ———<a
)’F— Resel &
Tirruzer
TPS3422 W o
Push button
controller
1.45mm x 1.00mm 25
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bq25120 — fi#

OLED
Display
RN F 75 HE B EEE

SEMEHASE
bq25120 K I

Efficiency (%)

1005

B0%

T0%

0%

S0

A%

RBRR~TH g i

3.3V

LABLE
TP53421
Radio Push Button
Controller
12C /

Accelerometer
Altimeter

LDO

———t |
Lo
Vi
— 0T BAT
— 30VBAT
— 36V BAT
I — 3BVEAT
— 4 2 BAT
166 1E-5  0.0001 0001 001 0.10.2 0.5
Load Current (&)
Ta=25°C Veyg =12V

Figure 44. 1.2Vgys System Efficiency

Recharge
Li- F‘nl',r

|qm¢23

RHb

1/2

BQ24232
100%
90% =
=t —
Y77 il N
. 80w -
= 11
E 70% /
L "
80% — 2.7V BAT
— 3.0VBAT
50% — 3EVBAT
— 38VBAT
— 4.2V BAT
40%
1E-B 1E-5  0.0001  0.004 0.01 0.10.2 0.5
Load Cunrent (&)
Ta =25°C Veyg= 1.8V

Figure 46. 1.8Vgyg System Efficiency
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Wireless Charging for Wearables

Three “Tl Designs” to demonstrate performance and simplify product development

Tl Receiver design: http://www.ti.com/tool/TIDA-00318 (Qi cert w/ Charger)

Tl Receiver design: http://www.ti.com/tool/TIDA-00329 (Smallest size, no Qi)

Tl Transmitter design:  http://www.ti.com/tool/TIDA-00334 (Small size, no QI, 2.5W)
Tl Transmitter design:  http://www.ti.com/tool/TIDA-00415 (Smallest, 1W no Qi)

: Wireless TX

| TIDA-00334 |

|

I . .

I | Voltage '1 Cell li-ion
. Conditionin Linear Charger
L & bg25100

_

Corntnunication

I |
l I
|

: |
| : |
| 1 |
|

I I | Controller |
l :l | |
I [ |
|

e - e e . e e — —]

28
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http://www.ti.com/tool/TIDA-00318
http://www.ti.com/tool/TIDA-00318
http://www.ti.com/tool/TIDA-00318
http://www.ti.com/tool/TIDA-00318
http://www.ti.com/tool/TIDA-00318
http://www.ti.com/tool/TIDA-00329
http://www.ti.com/tool/TIDA-00329
http://www.ti.com/tool/TIDA-00329
http://www.ti.com/tool/TIDA-00329
http://www.ti.com/tool/TIDA-00329
http://www.ti.com/tool/TIDA-00344
http://www.ti.com/tool/TIDA-00344
http://www.ti.com/tool/TIDA-00344
http://www.ti.com/tool/TIDA-00344
http://www.ti.com/tool/TIDA-00344
http://www.ti.com/tool/TIDA-00415
http://www.ti.com/tool/TIDA-00415
http://www.ti.com/tool/TIDA-00415
http://www.ti.com/tool/TIDA-00415

TIDA-00318

Tl Design: Wireless Power Receiver w/ Charger for Wearable Applications

Features EVM and Coil Size

* Wireless Power receiver solution using bq51003
RX and bq25100 Charger

* Qi Compliant ensures operation on any WPC
Transmitter

« Small Size: 5x15(mm?) Receiver

* bQg25100 Chargers enables:
* Adjustable charging current: 10~250(mA)
* Supports ImA Charge Termination
Currents
* <75nA battery leakage current

* Ideal to be used with bq500212A Transmitter

+ TIDA - 00334 (2.5W Design)
+ TIDA - 00415 (1W Design)

http://www.ti.com/tool/TIDA-00318

29
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TIDA-00318 SCH
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TIDA-00329

Tl Design: Ultra Small Wireless Power Receiver for Wearable Applications

Features EVM Size

*  Wireless Power Receiver solution w/ smallest
area for:
«  <29mm? Total Area

» Adjustable Output Current to 500mA allows
efficiency to be optimized based upon
application need

* Not Qi Compliant, enables smallest solution by

removing Capacitors .
Efficiency w/

« Same reference design can used for two

designs; -
*  bg51003 fixed 5Vout - I ya TN
- bg51050/51B Direct Charger . //'—"
+ Ideal to be used with bg500212A Transmitter E;ﬁ /
. TIDA - 00318 (2.5W Design) L/
« TIDA- 00415 (1W Design) 1A
N =

08 08 1 1.2
Power Out (W)

http://www.ti.com/tool/TIDA-00329 v
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TIDA-00329 SCH

ta
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PGND ILIM
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AC AC1 & FOD
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TIDA-00329
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TIDA-00415

Tl Design: Ultra Small Wireless Power Receiver for <1W Wearable Applications

Features EVM Size

 Small Transmitter solution for Wearable Systems i3 TEXAS
: o INSTRUMENTS
*  <20mm Colil SEE Tidaoouses
» Electronics fits inside Coil Area

* Optimized for low power systems and 5V USB
input
* <1W Received Power

* Optimized System Design using bgq500212A for
reduced cost and board area
« Half Bridge Power Stage

« No Current Sense Amplifier Efficiency w/ TIDA-00318
80%
* Not Qi Compliant but can be designed to work 70%
with Qi Compliant receivers 60%

=50% =
« Ideal to be used with bg51003 Receiver 240%
 TIDA - 00318 (Qi Receiver + Charger) § 30%
« TIDA - 00329 (Non Qi Receiver) 5 20%
10%
http://www.ti.com/tool/TIDA-00415 o 05 ]
' Power (W) 3
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TIDA-00415 SCH
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TIDA-00334

Tl Design: Ultra Small Wireless Power Receliver for <2.5W Wearable Applications

Features EVM Size

 Small Transmitter solution for Wearable Systems
+ <30mm Coll
» Electronics fits inside Coil Area

* Optimized for low power systems and 5V USB
Input
+ <2.5W Received Power

* Optimized System Design using bg500212A for
reduced cost and board area

* Full Bridge Power Stage o
« Current Sense Amplifier for FOD Efficiency w/ TIDA-00318

-]
g
s

* Not Qi Compliant but can be designed to work
with Qi Compliant receivers

g

™
o

» Ideal to be used with bq51003 Receiver
+ TIDA - 00318 (Qi Receiver + Charger)
« TIDA - 00329 (Non Qi Receiver)

Efficiency [%)
-

1=} O

=

.
fr-

o 1] 1 18 2 25

http://www.ti.com/tool/TIDA-00334 Power (W)
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TIDA-00334 SCH
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TIDA-00243
Tl Design: Miniature Dual Mode (WPC/PMA) Receiver

Features EVM Size

 Wireless Power Receiver Compatible with
WPC and PMA Standards

* Designed for 5V/1A Output

+ Key Device Features:
» Adjustable Output to enable the Industries Highest
Efficiency Receiver
* Low Rdson FETs for minimal power dissipation
* 12C Interface for System Design Flexibilty (ie Ad]
Vout, FOD & Current limit)
+ Small Package Size: 3.6 x 2.9mm x 0.5mm CSP

* Ideal to be used with bg500212A Transmitter
« EVM: BQ500212AEVM-550

http://www.ti.com/tool/TIDA-00243
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Thank You!



