s SILEGO

SLG59H1302C

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

General Description

The SLG59H1302C is a 130-V surge-protected, 28-V tolerant
power splitter with two high-current switches and an 0.1 A
capable LDO in 28-ball WLCSP. With independent control for
each channel, the SLG59H1302C contains a 6 A capable,

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
capable and can be used to supply power to downstream
devices when the BUS terminal voltage is higher than 2.7 V.
When the SYS terminal turns on, the IC’s push-pull PG output
becomes asserted. The SLG59H1302C is fully specified over
the industrial -40°C to 85°C temperature range.

Features

» 130 V-tolerant TVS (IEC61000-4-5)
* BUS-to-OUT nFET: 12 mQ/6 A, 28 V tolerant
» BUS-to-SYS nFET: 24 mQ/6 A B2B RB
* Always ON, BUS LDO: +10% tol, 0.1 A capable
* BUS UVLO & OVLO Protection
* OVP Response Time: 200 ns
* Push-pull PG (Power Good) Output
* Thermal Shutdown Protection
* Active-HIGH IC Shutdown Input
» Active-LOW ON1 Input (BUS-to-OUT)
* Active-HIGH ON2 Input (BUS-to-SYS)
» 28-ball CSP, 2.98 x 1.69 x 0.44 mm, 0.4 mm pitch
* Pb-Free / Halogen-Free / RoHS Compliant Packaging

Block Diagram

Pin Configuration

Pin A1 Index Mark 1 2 3 4
\1;
./_\ s TN VRN VRN
! PG Vol sSD \' Busok! {ON»] \ A
\ / N\ / N\ / 0\ /
VRN s TN VRN VRN
"out!' 'out' 'BUS' 'ON2' | B
\ / N\ /7 \ /7 \ /
VRN s TN VRN VRN
"out! 'Bus ' 'Bus' 'BUs' | C
\ / N\ /7 \ /7 \ /
VRN s TN VRN VRN
sys!' 'Bus' 'Bus' 'Bus' | D
\ / N\ /7 \ /7 \ /
VRN s TN VRN VRN
sys' 'Bus' 'Bus' 'Bus' | E
\ / N\ /7 \ /7 \ /
VRN s TN VRN VRN
sys' 'Bus' 'Bus' 'Bus' | F
\ / N\ /7 \ /7 \ /
VRN s TN VRN VRN
'GND' 'GND' ‘GND' 'GND!' | G
\ / N\ /7 \ /7 \ /

(Laser Marking View)
2.98 x 1.69 x 0.44 mm, 0.4 mm pitch

Applications
* Wearable Devices

» Tablet PCs and Smartphones
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SLG59H1302C

Pin Description

Pin Name Pin # Type Pin Description
B3, C2, C3, C4,
BUS %23 EE)?l 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 g:ﬁlpt)ilt 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
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SLG59H1302C

Absolute Maximum Ratings

Parameter |Description Conditions Min. | Typ. | Max. | Unit
Vgusto GND |Rower Switeh InputVoltage to | ontinyous 03 - | 28 | Vv
Power Switch Output Voltage to | Continuous -0.3 - \
Vsvs 10 GND [ 16ng i
Max pulse width 0.1s -0.3 - \%
Vourto GND gc’)\leer Switch Output Voltage to | 5577 = | ow -0.3 - | Vaus | V
ESDygy | ESD Protection ;'ﬁ’;ﬁg Body Model, 2000 | ~ | - | v
ESDcpw | ESD Protection gﬁ‘iﬁggd Device Model, 1000 | ~ | - |V
ESDgurce | ESD Protection B oorge Pratection, #130 | - - v
i Continuous -0.3 -- 6 A
OUT IDS Maximum Current from BUS to .
ouTt Max pulse width 10 ms 0.3 - 7 A
i Continuous -0.3 -- 6 A
SYS IDS Maximum Current from BUS to .
SYS Max pulse width 10 ms 0.3 - 7 A
BUSOK IDs | Maximum Currentfrom BUS 1o/ continuous 03| - | 100 | mA
2.98 x 1.69 mm 28L WLCSP; Determined
0 Package Thermal Resistance, usinga1 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
Tp =-40 °C to 85 °C (unless otherwise stated)

Parameter |Description ‘ Min. ‘ Typ. ‘ Max. ’ Unit
Basic Operation
VBus IC Power supply and power switch input voltage 2.7 - 13.2 \%
CinCout  |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
Tp =-40 °C to 85 °C (unless otherwise stated)
Parameter |Description Conditions Min. | Typ. | Max. | Unit
Basic Operation (Vgys =12V, no load)
I Input Quiescent Current Vpys = 4 V, ONT = LOW, No Load ‘ - ‘ 180 ] - ‘ LA
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Electrical Characteristics (continued)
T =-40 °C to 85 °C (unless otherwise stated)

SLG59H1302C

Parameter |Description Conditions Min. | Typ. | Max. | Unit
| I\;\put SUPD');?\l;rrent Whenthresho|d Vgus = 15V, ON1 = LOW, - 4.2 - mA
IN.Q | "OUT_OVLO = ¥SYS_OVLO ON2 = HIGH, BUSOK = 1 kQ Load '

is reached
Isp Shutdown Current Vgus =12V - 1 2 HA

VBus_uviLo |Under Voltage Trip Level Tpo=0°Cto85°C 23 24 27 \Y,

tgus_sTarT |Soft-Start Time See timing diagram - 30 -- ms

THERMop Thermal Shutdown Turn-on _ 145 B °c

Temperature
THERMpys | Thermal Shutdown Hysteresis - 20 - °C
BUS To OUT Switch
Vout ovLo |Over Voltage Trip Level Vguys Rising 13.2 | 13.9 | 145 \
VOUT_HYS VOUT Hysteresis - 350 - mV
Veus =12V, | =0.1A, Tp=25°C - 12 14 mQ
RDSpn  |ON Resistance BUS out A
Veus =12V, Iyt =0.1A, Ty, =85°C - 16 18 mQ
ON1=0V;
tDEB_OUT Debounce Time VBUS > VBUS_UVLO to 0.1 x VOUT; - 15 - ms
See timing diagram
R =100Q,C = 4.7 uF;
ton out | Switch Turn-On Time LOAD LOAD " - 25 -- ms
- VOUT from 0.1 x VBUS to 0.9 x VBUS
ILOAD =100 mA, no CLOAD;
to\,p_OUT1 Overvoltage Protection Time Vgus step up over Voyt ovio to Vour - 200 -- ns
start seperate from Vg
. ) 50 % ON11t0 0.9 x Vo, V =12V
torr out | Switch Turn-Off Time Rioap = 100 O, no CL:)):; BUS - 5 - us
BUS To SYS Switch
Vsys ovio |Over Voltage Trip Level Vgus Rising 4.9 5.25 5.5 \Y
VSYS_HYS VSYS Hysteresis - 110 - mV
Veus =5V, Igys =0.1A, Ty =25°C - 24 29.6 mQ
RDSpn  |ON Resistance BUS SYS A
VBUS =5V, ISYS =01 A, TA =85°C - 30 38 mQ
VSYS =44 V,
IrcB Reverse Current measured from Vgys to GND' - 10 -- nA
tpes_sys |Debounce Time See timing diagram -- 15 -- ms
tsys start |Soft-Start Time See timing diagram - 30 -- ms
R =100Q, C = 4.7 uF;
ton sys | Switch Turn-On Time LOAD LOAD " - 3.0 -- ms
- VSYS from 0.1 x VBUS t0 0.9 x VBUS
ILOAD =100 mA, no CLO/—\D;
tovp_SYS1 Overvoltage Protection Time Vgus step up over Vgys ovio t0 Vsys - 200 -- ns
start seperate from Vgyg
. . 50 % ON2 l t0 0.9 x VSYS; VBUS =5 V;
torr sys | Switch Turn-Off Time RLoap = 100 Q, 0 CLoap 5 us
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Electrical Characteristics (continued)
T =-40 °C to 85 °C (unless otherwise stated)

Parameter |Description Conditions Min. | Typ. | Max. | Unit
BUSOK
Vgus =5V, no load 3.8 4.0 44 \Y
Vausox | BUSOK Output voltage Vgus = 12V, no load 3.8 4.0 44 \
Vgus = 5 V; BUSOK IDS = 100 mA 3.6 3.8 4.1 \
Vgus = 12 V; BUSOK IDS = 100 mA 3.6 3.8 4.1 \
Digital Signals
Von_pe |PG Output HIGH Voltage ON2 = Low to High, Vgyg =34 Vto 5V - 1.8 -- \Y,
VoL pg |PG Output LOW Voltage ON2 = High to Low, Vgys=3.4Vto 5V - - 0.3 \Y,
RPD(ONx, ) I(r)w:\tlazr?zLZug-DDown Resistor at ON1, _ 1 B MQ
ViH(onx, spy |Logic Enable HIGH Voltage 0.9 -- -- V
ViL(onx, spy |Logic Enable LOW Voltage - - 0.3 \
ILkaBUSOK) |BUSOK Leakage Current - - 1 HA
lLk(oNx, sDy | SD, ONx Leakage current Vgys=12V - - 5 HA
Notes:
1. Based on bench measurement only.
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Typical Application Diagram

VBUSOK

Travel
Adapt { lsus -] Battery | | gyt
JIG Cable J_ - ouT 1 _L Charger ystem
"T H “T
sD ]
J__ sys —¢
1 SLG59H1302C c Battery
' T I
ONT |-
GND ON2 (= PMIC
PG >
BUSOK L >
“T
Timing for BUS to OUT Power Up/Down and Normal Operation
A
Vsus ! terroer
! Measured @ 80% ON1 to
— y - = Veus oo Vour = 90% Veus
! 1 I T T .
1 tl!.—n out 1 1 — —
' 0, _ _- - o,
Vour . / — - 90% : \ 90%
! ] ]
. 10% - - J 1 ) ] -
I o I -
ON1 : ton our 80% - - I -
1 Measured @ 1
' 10% to 90 % '
: tous sranr
I
I

\

T

1

]

* Measured @ '
Veus > Vaus vaa to 10% Veuses i’

10% - -
I
I
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Timing for BUS to OUT OVLO Operation (ON1 = LOW)

[ )

Vosrovofp - - ='=- == - == - cm e o e e e - - - - /---r --------- \ """""""""

) 1
1
] 1
Veus 1 | ' Measured @ Vour ono ' :
' 1 ! t0 Vour = 80% Veus I toesour
- == = Vous e S—— ! | —
" I 1 1 1 .
]
]

VOUT : ----90% :
' ' I AT

I
I
! tours_smasr ]
Vausok , '
I
1
\ Y _10%

“Always ON” based BUSOK Operation (ON1 = X, ON2 = X, SD = LOW)

! ¥ Veus = Vour ovo OF Vs ono
1 /
U A
h ! Vour_ono OF Vsvs owo
1 I
Veus ' Vaus < Vour owo OF Vsvs ove '
[ ]
VBUS_U\!’LO - = = - s s s s s s s s s s s s st s s s s s s === I= = = = = = = = = = = == == === === =
i L i -
1 1 Ll
[ ]
VBUSOK : tous stanr :
1 1
[ - - - 10%
-
1 1 1
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Timing for Overall ON/OFF Operation (SD = LOW)

A

Veus ! torr_our

! Measured @ B0% ON1 to
o - - Ve Vour = 80% Veus
T T T >
. s o — -
1 | - - - 9, - - — o,
Vour ' 4 90% ' 90%
! v l I
: A L
! 1 1 tavs on it — [ ' -
: — fa— ! ! ! :
Vsrs ' ton_our : - | - QG‘?{: ]
' Measured @ v ' '
: 10% to 80 % 10% - - ¥ : :
] ] 1 | o
] — toes sy -— ]
e ! ! 80% - - ¥~
ON1 ' '
1 1 I
| | '

ON2

o

o

=

1
\I\

1

1

u T >
1 | 1
' taus_stant '
Vausax : Measured @ ' :
Veus = Vous_rao 0 10% Veusos !
! 10% - - ¥ - - A
1 1 —
T ' ! ' o
' I ! tevs_stant '
|
p| ! :
] ' ]
; ! 10% - - - _
' . -
| ’
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Package Top Marking System Definition

Pin 1 Identifier

59H1302C

0123456ARR
e YYWW

59H1302C - 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
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Package Drawing and Dimensions

SLG59H1302C

28 Lead WLCSP Package

Laser Marking View Bump View
/k\ /k\ SN SN
o (O (O O O © © © O
VAR VA SN SN
f OO OO © © © O
/"\ /"\ SN SN
JNONORONS O O O O
al o (3 O+ O 5 1®© ©-© O
JNORGROR® © © © O
/"\ /"\ /"\ /"\
o) () () ‘ © © @ O
/"\ SN /"\ —\
NORORONS © O O O
RS
4 3 2 1 1 2 3 4
E E1
2
TERMINALS ASSIGNMENTS
N; G GND | GND | GND | GND
< <} F SYS BUS BUS | BUS
I E SYS BUS BUS | BUS
- U UN% ) D SYS BUS BUS | BUS
> — C OouUT | BUS BUS | BUS
B ouT ouT BUS ON1
SIDE View A le P2G BU?OK O4N2
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

SLG59H1302C 28-pin WLCSP PCB Landing Pattern
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-~ (Laser marking view)

/

\C\;\ Recommended Land Pattern
(Laser marking view)
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Solder mask detail (not to scale)
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o \\\/\/
/ \
/ N \
/ \
\\ \ + |
/
\ g \/\
N s
S 7 (2185)

Solder mask opening
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Unit: um
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SLG59H1302C

Tape and Reel Specifications

Nominal Max Units Reel & Leader (min) Trailer (min) Tape | Part
Package | # of - . : .
Tvpe Pins Package Size Hub Size Length Length Width | Pitch
yp [mm] per Reel | per Box | [mm] | Pockets (mm] Pockets mm] | [mm] | [mm]
WLCSP
28L 2.98 x 1.69 x
2.98x1.69| 28 044 3000 3000 178/60 100 400 100 400 8 4
mm 0.4P ’
Green
Carrier Tape Drawing and Dimensions
PocketBTMPocketBTM| Pocket [ndexHole|Pocket|Index Hole Into(ijezl(_aH(;Ie IP:E)(()?koelte Tape Tape
Package Length Width Depth Pitch Pitch | Diameter P Width [Thickness
Type Edge Center
A0 BO KO PO P1 DO E F W T
WLCSP 28L
2981089 | 185 3.25 0.7 4 4 155 1.75 35 8 0.25
Green
- Do Po | i
1 w
-+ e
W s (@)
(. rEm B
o 2 W
+ + -T—+—1r £ c% -+ - 2
)
o1 - - B ko | I

Recommended Reflow Soldering Profile

Refer to EIA-481 specification

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

Date

Version

Change

6/14/2017

1.00

Production Release
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




