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A Surge-protected, 28 V Tolerant Power Splitter in WLCSP

General Description Pin Configuration

The SLG59H1302C is a 130-V surge-protected, 28-V tolerant Pin A1 Index Mark 4 2 3 4

power splitter with two high-current switches and a 0.1 A ™~

capable LDO in 28-ball WLCSP. With independent control for .// IO AN A
each channel, the SLG59H1302C contains a 6 A capable, PG, \sb, 4\BUSOK/ JONT, A

~ — ~ — ~ - -~ -

12 mQ nFET switch for the BUS-to-OUT path and a
reverse-blocking 6 A capable, 24 mQ nFET switch for the
BUS-to-SYS path. An internal, “always ON” LDO is 0.1 A
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'out! fout! ‘BUs! 'oN2' | B
\ / N\ / N\ /N /

~ — ~ — ~ - -~ -

capable and can be used to supply power to downstream P N
devices when the BUS terminal voltage is higher than 2.7 V. "outr! 'Bus' 'Bus! 'Bus! | C
When the SYS terminal turns on, the IC’s push-pull PG output N N A N
becomes asserted. The SLG59H1302C is fully specified over FTN TN TN e TN
the industrial -40 °C to 85 °C temperature range. 'sys ! (BUs ! (BUs ! 'BUS | | D
Features sma st o e

* 130 V-tolerant TVS (IEC61000-4-5) ’\SYS/‘ 'BUS ! (BUS ’\BUS/‘ E

*« BUS-to-OUT nFET: 12 mQ/6 A, 28 V tolerant ~ - ~ - ~ - ~ -

+ BUS-to-SYS nFET: 24 mQ/6 AB2B RB i - A - A - N - N

« Always ON, BUS LDO: +10% tol, 0.1 A capable \Svs, \Bus ! (Bus ' (Bus 8 | F

~ — ~ - ~ - -~ -

« BUS UVLO & OVLO Protection

* OVP Response Time: 200 ns
* Push-pull PG (Power Good) Output
¢ Thermal Shutdown Protection

* Active-HIGH IC Shutdown Input (Laser Marking View)

+ Active-LOW ON1 Input (BUS-to-OUT) .
+ Active-HIGH ON2 Input (BUS-t0-SYS) 2.98 x 1.69 x 0.44 mm, 0.4 mm pitch

* 28-ball CSP, 2.98 x 1.69 x 0.44 mm, 0.4 mm pitch
* Pb-Free / Halogen-Free / RoHS Compliant Packaging

VRN TN s TN VRN
'GND!' 'GND! ‘GND! 'GND! | G
\ / \ / \ / \ /

~ — ~ - ~ - -~ -

Applications
* Wearable Device
» Tablet PCs and Smartphones

Block Diagram
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A Surge-protected, 28 V Tolerant Power Splitter in WLCSP

Pin Description

Pin Name Pin # Type Pin Description
B3, C2, C3, C4,
BUS [éé Ei Eg E§ Input IC power supply and power switch input (13 contacts)
F4
ouT B1, B2, C1 Output Power switch output to Load (3 contacts)
SYS D1, E1, F1 Output Power switch output to VBAT (3 contacts)
BUSOK A3 Output | Always ON fixed output voltage from internal LDO
ON2 B4 Digital Input | BUS-to-SYS Switch Enable; Asserted active high digital input; 1 MQ pull-down
ON1 A4 Digital Input | BUS-to-OUT Switch Enable; Asserted active low digital input; 1 MQ pull-down
SD A2 Digital Input | IC shutdown; asserted active high; 1 MQ pull-down
PG A1 glljgtgilt Asserted active-high push-pull output.
GND G1, G2, G3, G4 GND Analog GND (4 contacts)
Ordering Information
Part Number Type Production Flow
SLG59H1302C WLCSP 28L Industrial, -40 °C to 85 °C
SLG59H1302CTR WLCSP 28L (Tape and Reel) Industrial, -40 °C to 85 °C
Datasheet Revision 1.02 6-Jan-2019
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SLG59H1302C
A Surge-protected, 28 V Tolerant Power Splitter in WLCSP

Absolute Maximum Ratings

Parameter |Description Conditions Min. | Typ. | Max. | Unit
Vaus to GND |power Switeh InputVoltage o o ntinyous 03 | - | 28 | Vv
Power Switch Output Voltage to | Continuous -0.3 - \
Vsvs 10 GND | G50nd i
Max pulse width 0.1 s -0.3 - \%
Vour o GND g?\lvl\ser Switch Output Voltage to |57 = L ow 03 | - | Veys| V
. Human Body Model,
ESDygm ESD Protection All pins 2000 - - \Y,
. Charged Device Model,
ESD¢cpm ESD Protection All pins 1000 - - \Y,
. VBUS Surge Protection,
ESDsyrge |ESD Protection IEC 61000-4-5 +130 -- -- \Y,
i Continuous -0.3 -- 6 A
OUT IDS Maximum Current from BUS to .
ouT Max pulse width 10 ms 0.3 - 7 A
Maximum Current from BUS to | Continuous 0.3 - 6 A
SYS IDS SYS -
Max pulse width 10 ms -0.3 -- 7 A
Maximum Current from BUS to .
BUSOK IDS BUSOK Continuous -0.3 -- 100 mA
2.98 x 1.69 mm 28L WLCSP; Determined
0 Package Thermal Resistance, usinga 1 in2, 1 0z. copper pad under each _ 45 _ °C/W
JA Junction-to-Ambient BUS, SYS, and OUT terminal and FR4
pcb material.
Note: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

Recommended Operating Conditions
Ta =-40 °C to 85 °C (unless otherwise stated)

Parameter |Description ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
Basic Operation
Vsus IC Power supply and power switch input voltage 2.7 -- 13.3 \Y,
CiNn/Cout | Input and Output Capacitance -- 1 - uF
Csys SYS Capacitance 47 -- - uF
Cgusok |Output Capacitance - 4.7 -- uF
Ta Operating Temperature -40 - 85 °C
Electrical Characteristics
Ta =-40 °C to 85 °C (unless otherwise stated)
Parameter ‘Description ‘Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
Basic Operation (Vgys =12V, no load)
lq ‘Input Quiescent Current ‘VBUS =4V, ON1=LOW, No Load ‘ -- ‘ 180 ‘ -- ‘ HA
Datasheet Revision 1.02 6-Jan-2019
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A Surge-protected, 28 V Tolerant Power Splitter in WLCSP

Electrical Characteristics (continued)
Ta =-40 °C to 85 °C (unless otherwise stated)

Parameter Description Conditions Min. Typ. Max. | Unit
| {7 i SupIDI);rC\L/]rrent Whenthreshold Veus = 15 V, ONT = LOW, - 4.2 ~ | mA
IN_Q OUT_OVLO = TSYS_OVLO ON2 = HIGH, BUSOK = 1 kQ Load '

is reached
Isp Shutdown Current Vguys=12V -- 1 2 MA

VBUS_uvLO Under Voltage Trip Level To=0°Cto85°C 2.3 24 2.7 Vv

tsus_START Soft-Start Time See timing diagram - 30 - ms

THERMoy Thermal Shutdown Turn-on - 145 -- °C

Temperature
THERMpjys | Thermal Shutdown Hysteresis - 20 - °C
BUS To OUT Switch
VouT ovLo Over Voltage Trip Level Vpus Rising 13.3 13.9 14.5 Vv
VOUT_HYS VOUT Hysteresis - 350 - mV
VBUS=12V1 IOUT=O'1 A, _ 12 14 mQ
. Tpo=25°C
RDSoN ON Resistance v 2V 01A
BUS = »lout = U.TA,
- 1 1 Q
Ta=85°C ° 8m
ON1=0V;
tDEB_OUT Debounce Time VBUS > VBUS_UVLO to 0.1 x VOUT; - 15 - ms
See timing diagram
R =100Q,C =4.7 yF;
toN ouT Switch Turn-On Time LOAD LOAD H -- 25 -- ms
- VOUT from 0.1 XVBUS to O'9XVBUS
ILOAD =100 mA, no CLOAD;
tOVP_OUT1 Overvoltage Protection Time Vus step up over Voyt ovio to -- 200 -- ns
Vour start separate from Vgg
50 % ON1 1 to 0.9x VOUT;
tOFF_OUT Switch Turn-Off Time VBUS =12V - 5 - us
RLOAD =100 Q, no CLOAD
BUS To SYS Switch
Vsys ovLo Over Voltage Trip Level Vpus Rising 4.9 5.25 5.5 Vv
VSYS_HYS VSYS Hysteresis - 110 - mV
VBUS =45 V, ISYS= 0.1 A, _ 24 20.6 mo
. Tao=25°C
RDSon ON Resistance v A5V 1 1A
BUS = 4.9V, Igys = U.1A,
- Q
Tp=85°C 30 38 m
VSYS =44 V,
IrcB Reverse Current measured from Vs to GND' 10 nA
toeB_svs Debounce Time See timing diagram - 15 - ms
tsys sTarRT Soft-Start Time See timing diagram - 30 - ms
R =100Q,C =4.7 pF;
toN sys Switch Turn-On Time LOAD LOAD " -- 3.0 -- ms
- VSYS from 0.1 x VBUS to 0.9 x VBUS
Datasheet Revision 1.02 6-Jan-2019
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Electrical Characteristics (continued)
Tp =-40 °C to 85 °C (unless otherwise stated)

Parameter Description Conditions Min. Typ. Max. | Unit
ILOAD =100 mA, no CLOAD;
tOVP_SYS1 Overvoltage Protection Time Vgus step up over Vgys ovio to -- 200 -- ns
Vgyg start separate from Vgyg
50 % ON2 | t0 0.9 x Vgys;
tOFF_SYS Switch Turn-Off Time VBUS =5V, - 5 - us
RLOAD =100 Q, no CLOAD
BUSOK
Vgus =5V, no load 3.8 4.0 4.4 \%
Vgus = 12V, no load 3.8 4.0 4.4 \Y,
VBUSOK BUSOK Output voltage
Vgus=5V; BUSOKIDS =100mA | 3.6 3.8 41 \%
Vpus=12V;BUSOKIDS=100mA| 3.6 3.8 4.1 \Y
Digital Signals
ON2 = Low to High,
VoH_rG PG Output HIGH Voltage Vaus =34V 105V - 1.8 - \
ON2 = High to Low,
VoL PG PG Output LOW Voltage Vays =34 V1o 5V - = 0.3 \Y
Internal Pull-Down Resistor at ON1,
RpD(ONX SD) | N2, and SD - 1 - | MQ
ViH(ONx, SD) Logic Enable HIGH Voltage 0.9 -- -- V
ViL(oNx, SD) Logic Enable LOW Voltage - - 0.3 \
ILke@Busok) |BUSOK Leakage Current - - pA
ILKG(ONX, SD) SD, ONx Leakage current VBUS =12V - - 5 IJA
Notes:
1. Based on bench measurement only.
Datasheet Revision 1.02 6-Jan-2019
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Typical Application Diagram

Travel
Battery
Adapteror [ BUS ouT _‘l ——{ System
JIGpCabIe J_ I_ L j_ Charger
T "I
SD SYs j
J__ SLG59H1302C L
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ON1 |
GND ON2 = PMIC
PG >
BUSOK L >
T
Timing for BUS to OUT Power Up/Down and Normal Operation
I
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I
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Timing for BUS to OUT OVLO Operation (ON1 = LOW)
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Timing for Overall ON/OFF Operation (SD = LOW)
A
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Layout Guidelines:

1. Since the BUS, SYS and OUT pins dissipate most of the heat generated during high-load current operation, it is highly
recommended to make power traces as short, direct, and wide as possible. A good practice is to make power traces with
absolute minimum widths of 15 mils (0.381 mm) per Ampere. A representative layout, shown in Figure 1, illustrates proper
techniques for heat to transfer as efficiently as possible out of the device;

2. To minimize the effects of parasitic trace inductance on normal operation, it is recommended to connect input Cjy and output
CLoap lIow-ESR capacitors as close as possible to the SLG59H1302C's BUS, SYS and OUT pins;

3. The GND pin should be connected to system analog or power ground plane.

SLG59H1302C Evaluation Board:

A HFET1 Evaluation Board for SLG59H1302C is designed according to the statements above and is illustrated on Figure 1.
Please note that evaluation board has BUS_Sense, SYS_Sense and OUT_Sense pads. They cannot carry high currents and
dedicated only for RDSq) evaluation. evaluation.

@ si1lego Technology
HFETL Evaluation Board #2

BB B § §

BND BUS_BENSE B8YSB_SENSE OUT_SENBE

PBE VBUSOK BND

EHEE @

Figure 1. SLG59H1302C Evaluation Board

Datasheet Revision 1.02 6-Jan-2019
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~ ON1
VLogic im ,_l ,_l ,_l %B_J GND GND E_r\f)‘
5V1 L L L R2 100k
) = = = == =
R1 - - - u1
oK A2 gg gmg gg I VsYs GND
A4 |~  GND g% El |:I El |:I
B4 | QN GND o o oy
_(E:S_ BUS SYs E] | |
calr e B R N -
C 4.7uF/25V N.P.
D2 SBS out ; -
gz BUS ouT % SYS_SENSE= = =
£5|BUS  OuT
£3 1 2US susok |43 - J_ cs J_ ce v Nl |
?j BUS |___| —-I—_4,7uF/25 —-I—_N.P. | |
:z EBS OUT-SENSE= = VouT GND
T 1 BUS
T ~ J‘ $1F/50V l ﬁZP J‘ 1C7F/25V M
r < | < BUS_SENSE —-I?—_ _-l?-_ —-?I—_ VBUSOK
GND VBUS
Figure 2. SLG59H1302C Evaluation Board Connection Circuit
Basic Test Setup and Connections
HFET Evaluation Board #2
o
sLi— L
Thermal o
Camera ” — RLOAD
p sl H
AE m
Power Supply < D
e o[}
7] o
o
ON2 gl:l'_\_[
lon
ON1
1feee]o
SD PG VBUSOK
1 0 O O
Figure 3. SLG59H1302C Evaluation Board Connection Circuit
EVB Configuration
1. Set SD to GND;
2. Connect oscilloscope probes to VBUS, VOUT, VSYS, ON1, ON2, etc.;
3. Turn on Power Supply and set desired VBUS from 2.7V ... 13.3 V;
4. Toggle the ON1 signal High or Low to test SLG59H1302C's OUT rail operation;
5. Toggle the ON2 signal High or Low to test SLG59H1302C's SYS rail operation;
Datasheet Revision 1.02 6-Jan-2019
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Package Top Marking System Definition

Pin 1 Identifier

59H1302V

0123456ARR
e YYWW

Datasheet

59H1302V - Part ID Field

Q123456 - Assembly Lot Traceability Code Field
A - Assembly Site Code Field 2

RR - Part Revision Code Field?

YY - Year Code Field'

WW - Week Code Field'

Note 1: Each character in code field can be alphanumeric A-Z and 0-9
Note 2: Character in code field can be alphabetic A-Z

Revision 1.02 6-Jan-2019
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Package Drawing and Dimensions
28 Lead WLCSP Package

Laser Marking View Bump View
/k\ /k\ SN SN
JIOROROR®, N N N AL
/,\ /,\ SN SN
IONOROR®. @0 0 @
/"\ /"\ - -
HONORORE @00 9
al o (O OO O 57r1® @@ @
o
IR ONOR®. @0 0 @
/"\ /"\ /"\ /"\
= (0 (O ‘ e e 9
/"\ - /"\ O
NORORONS © O O O
I (Drexem
4 3 2 1 1 2 3 4
E E1
2
TERMINALS ASSIGNMENTS
o G GND | GND | GND | GND
< <[; F SYS | BUS | BUS | BUS
T E SYS | BUS | BUS | BUS
. @ @ N;{) @ D sYs | BUS | BUS | BUS
2‘ c OUT | BUS | BUS | BUS
B OUT | OUT | BUS | ON1
SIDE View A SD PG |BUSOK| ON2
I — 1 2 3 4
Unit: mm
Symbol Min Nom. Max Symbol Min Nom. Max
A 0.380 - 0.500 D 2.95 2.98 3.01
A1 0.125 0.150 0.175 E 1.66 1.69 1.72
A2 0.240 0.265 0.290 D1 2.40 BSC
A3 0.015 0.025 0.035 E1 1.20 BSC
b 0.195 0.220 0.245 e 0.40 BSC
N 28 (Bump)
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SLG59H1302C 28-pin WLCSP PCB Landing Pattern
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Tape and Reel Specifications

WLCSP
28L 2.98 x 1.69 x
2.98x1.69| 28 : ; 3000 3000 178/60 100 400 100 400 8 4
0.44
mm 0.4P
Green

Carrier Tape Drawing and Dimensions

WLCSP 28L
2.98x1.69
mm 0.4P 1.85 3.25 0.7 4 4 1.55 1.75 3.5 8 0.25
Green
Do Po B T
! :
= /

&
e

SRCER S

; = z l

+ ——C+ H-+ # %( L 3 +-
. 1

P1 Ao . B KL.I_.._

Refer to EIA-481 specification

B-B SECTION

Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 2.09 mm? (nominal). More
information can be found at www.jedec.org.
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Revision History

Added Layout Guidelines
1/6/2019 1.02 Fixed typos
9/18/2017 1.01 Updated EC Table
6/14/2017 1.00 Production Release
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