SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm?2 WLCSP

General Description

Operating from a 2.5 V to 55 V power supply, the
SLG59H1341C is a self-powered, high-performance, 70 mQ
nFET load switch designed for high-side power-rail
applications up to 1.3 A. When ON, internal reverse-current
protection will quickly open the switch in the event of a
reverse-voltage condition is detected

(aVoyut> VNt 50 mV condition opens the switch). When OFF,
an internal back-to-back reverse-current blocking circuit
prevents reverse path leakage current.

Features

* Integrated 1.3 A Continuous Ipg nFET Load Switch

* Integrated Low RDSon NFET switch: 70 mQ

* Input Voltage: 2.5 Vt0o 5.5V

» Operating Temperature: -40 °C to 85 °C

» Resistor-adjustable Active Current Limit
-+10% accuracy for 0.2 Ato 1.5 A Current Limit Thresholds
- +15% accuracy for 0.15 A to 0.2 A Current Limit
Thresholds

» Open Drain FLT Signaling

* Output OVP Protection

* Absolute Vgt maximum voltage rating: 28 V¢

» Over-temperature Protection

* Under-Voltage Lockout

» True Reverse-Current Blocking

* Low jp, 9-pin 1.21 mm x 1.21 mm, 0.4 mm pitch
9L WLCSP Packaging
* Pb-Free / Halogen-Free / RoHS compliant

Block Diagram

Pin Configuration

Pin A1 Index Mark

e 1 2 3
A’ INY /GND' fouT
N _ 7 N_ 7/ N_/
B/IN' I‘GND' ‘OUT
N _ 7/ N _ 7/ N_ 7
C/FLT' RSET 'ON!
N/ N_/ N _/

(Laser Marking View)

Applications
» Fast Turn On/Off power rail switching
* Frequent wake & sleep power cycle
* Mobile devices and portable devices

1.3A
. A IN —l OuUT .
Lo [ WL o
:|: A 4 4 | | A 4 :|:
= UVLO Charge Linear Ramp oVP =
Pump Control
A A
A 4 VLOGIC
State Machine <
RSET (ACL Detection & Oyer FLT
Temperature Protection ®
RSET
. ON CMOS Input
- 115Vto55V
1 enp
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SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Pin Description

Pin # | Pin Name Type

Pin Description

A1, B1 IN MOSFET

Input terminal connection of the n-channel MOSFET. Capacitors used at IN should be rated
at a voltage higher than maximum input voltage ever present.

A2, B2 GND GND

Ground connection. Connect this pin to system analog or power ground plane.

A3, B3 ouT MOSFET

Output terminal connection of the n-channel MOSFET. Capacitors used at OUT should be
rated at a voltage higher than maximum output voltage ever present.

c1 FLT Output

An open drain output, FLT is asserted within TFLT_ oy When a current-limit condition is
detected.

Cc2 RSET Input

A 1%-tolerance, metal-film resistor between 6.49 kQ and 680 Q sets the SLG59H1341C’s
active current limit. A6.49 kQ resistor sets the SLG59H1341C’s active current limitto 0.16 A
and a 680 Q resistor sets the active current limit to 1.62 A.

C3 ON Input

A low-to-high transition on this pin initiates the operation of the SLG59H1341C. ON is an
asserted HIGH, level-sensitive CMOS input with ON_V, <0.65V and ON_V|4 > 1.15 V.
While there is an internal pull-down circuit to GND (~14 MQ), connect this pin directly to a
general-purpose output (GPO) of a microcontroller, an application processor, or a system
controller.

Ordering Information

Part Number Type Production Flow
SLG59H1341C WLCSP 9L Industrial, -40 °C to 85 °C
SLG59H1341CTR WLCSP 9L (Tape and Reel) Industrial, -40 °C to 85 °C
Datasheet Revision 1.0 18-Jul-2022
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SLG59H1341C

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Absolute Maximum Ratings

Parameter |Description Conditions Min Typ. | Max. | Unit
VN Load Switch Input Voltage - - 6 Vv
Voutto ViN i_oia/d Switch Output Voltage Continuous -0.3 - 28 \%
O VIN
Voytto GND i‘oong%W'tCh Output Voltage Continuous -0.3 - 28 \Y,
ON, FLT, RSET |ON, FLT, and RSET Pin 03 | - Vv v
to GND Voltages to GND : IN
Ts Storage Temperature -65 - 140 °C
ESDpgm ESD Protection Human Body Model 2000 - - V
ESD¢pwm ESD Protection Charged Device Model 2500 - -- \
Air Gap (V\n» VouT Von to GND 15 - -- kV
ESDgys  |IEC 61000-4-2 System ESD P Vi Vour. Von )
Contact (V|N' VOUT' VON to GND) 8 - - kV
MSL Moisture Sensitivity Level
. 1.21x1.21 mm 9L WLCSP; Determined using
CEN Eai%léa%irrgiegrr:?;-i?nstl)siént a0.5in2, 10z copper pad under each IN and -- 76 - °C/W
’ OUT terminal and FR4 pcb material.
Maximum pulsed switch current,
MOSFET IDSpg|Peak Current from IN to OUT pulse width < 1 ms, 1% duty cycle - - 2 A

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.

Electrical Characteristics
Ta =-40 °C to 85 °C. Typical values are at V| =5V and T, = 25 °C unless otherwise noted.

Parameter |Description Conditions Min. Typ. Max. Unit

VN Load Switch Input Voltage -40°Cto 85 °C 25 - 5.5 \Y

v VN Undervoltage Lockout VinT - 2.4 - v

IN(UVLO) | Threshold Vin | - 292 - ¥

v Vout Overvoltage Lockout Vour 1 5.5 5.8 6 v

OUT(OVP) | Threshold Vout | - 55 - Vv

V Overvoltage Lockout
VouT(ovp)_HYs H?gtgresis g Vour | - 300 - mV
. Vour step from 5.5V to 6 V; _
tovp OVP Response Time Ipg = 0.5A, CLoap = 1 UF; Ta = 25 °C 1 4 us
) . When OFF, No load; Vgt = Open -- 1 2 pA
N Load Switch Current (Pin A1, B1)

When ON, No load - 65 100 MA

lon_LkG ON Pin Input Leakage Von=0Vto5V -- - 1 pA
VIN =37 V, IDS =1A - 75 105 mQ

RDSoN ON Resistance ViIN=5V, Ipgs=1A -- 70 100 mQ
VIN =5 V, IDS =15A - 70 - mQ

MOSFET IDS |Current from IN to OUT Continuous -- - 1.3 A
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Electrical Characteristics (continued)
Ta =-40 °C to 85 °C. Typical values are at V| =5V and Tp = 25 °C unless otherwise noted.

Parameter |Description Conditions Min. Typ. Max. Unit
V|N = 5V, RSET =6.49 kQ, ClN =30 HF,
Crset = 10 pF; Coap = 0.1 pF; 0.136 | 0.160 | 0.184 | A
VOUT= 1.68Vto5V
VIN =5V, RSET =2.1kQ; CIN =30 }JF,
ILIMIT Active Current lelt, IACL CRSET =10 pF, CLOAD =1 UF, 0.46 0.51 0.56 A
VOUT= 168Vto5V
VIN = 5V, RSET =1.07 kQ, CIN =30 |JF,
CrseT = 10 pF; Coap = 4.4 pF; 092 | 1.02 | 1.12 A
VOUT= 168Vto5V
TacL Active Current Limit Response Time|lps > lacL, VouT £ VIN -- 7 -- us
Hard Active Current Limit Response
THACL | Time P Ips > lacL, Vour =0V - 6 - s
IFET_OFF MOSFET OFF Leakage Current ON=LOW; Voyr=0V, V=55V - 0.1 4 A
Reverse-voltage Detect Threshold |Voyt — VN _ _
VRvD_T Voltage ON = HIGH 50 mV
Reverse-voltage Detect Threshold
TRVD_T  |Response Timge ViN=5V; ON = HIGH - 2 - s
Reverse-voltage Detect Release |V y— Vours _ B
VRVD R | Threshold Voltage ON = HIGH 0 mV
VrRvp Hys |Reverse-voltage Detect Hysteresis - 50 - mV
Von=0V;
Ireverse | MOSFET Reverse Leakage Current VSBT —55Y - 7 - pA
10% ON to 10% VOUT I8
Tp=-40°C to 85 °C;
Vi =5 V; Rioap = 3.8 Q, - | 650 | 780 | ps
ToN_pelay |ON Delay Time CrLoap = 10 pF
10% ON to 10% VOUT 1
V|N =5 V, RLOAD =100 Q, - 670 - us
Croap =1 HF
10% ON to 90% Vout 1;
Tp=-40°C to 85 °C;
VIN =5V, RLOAD =3.80Q, - 1.3 1.6 ms
Trotal on | Total Turn ON Time Croap = 10 pF
10% ON to 90% VOUT 1
V|N =5 V; RLOAD =100 Q, - 1.36 - ms
Croap = 1UF
10% VOUT to 90% VOUT T
Tp=-40°C to 85 °C;
Vin=5V: Rioap = 3.8 Q, -- 0.65 0.82 ms
TR|SE VOUT Rise Time CLOAD =10 IJF
10% VOUT to 90% VOUT B
VIN =5 V; RLOAD =100 Q, - 0.69 - ms
Croap =1 HF
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SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET

Load Switch in 1.46 mm?2 WLCSP

Electrical Characteristics (continued)
Ta =-40 °C to 85 °C. Typical values are at V| =5V and Tp = 25 °C unless otherwise noted.

Parameter |Description Conditions Min. Typ. Max. Unit
90% ON to 90% Vour |;
Tp=-40°C to 85 °C;
V|N =5 V; RLOAD =3.8 Q, . 4 10 HS
TOFF Delay |OFF Delay Time CrLoap = 10 UF
90% ON to 90% VOUT ,L;
V|N =5 V, RLOAD =100 Q, - 10 - us
CrLoap =1uF
90% VOUT to 10% VOUT;
Tp =-40°C to 85 °C;
ON = HIGH-to-LOW: Vj = 5 V; - 76 | 120 | ps
TFALL VOUT Fall Time RLOAD =3.8Q, CLOAD =10 UF
90% VOUT to 10% VOUT;
ON = HIGH-to-LOW; V| =5 V; - 220 -- us
Rioap =100 Q, C oap = 1 HF
CLoaD Output Load Capacitance CLoap connected from OUT to GND - - 220 uF
TmLOW FLT Assertion Time IAZ\E?(ir-mal Step Load Current event to _ 8 _ ms
J— J— lSlNK =10 mA; V|N =5 V; - 0.1 0.2 \Y
FLTyvoL FLT Output Low Voltage
ISINK =10 mA; VIN =25 V; - 0.15 0.3 \Y
IFLT Leakage FLT Output High Leakage Current |V,y =5 V; Switch is in On state - - 1 MA
ON_Vi4 High Input Voltage on ON pin 1.15 - -- \Y,
ON_V|L Low Input Voltage on ON pin -0.3 0 0.65 \%
Thermal Protection Shutdown o
THERMon | threshold i L C
Thermal Protection Restart o
THERMoFF | Threshold i LU C
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Timing Parameter Details

|
| 90% ON i
ON* | |
| |
| |
10% ON
_/: | |
—> |<— TOFF_Delay
| | | I |
| | | |
: | ¥-90% VouT 90% Vourt
|
| TON_DeIay | | |
Vour | | |
| 10% VOUT : | |
|
| I
T
| | | RISE |« TeaLL
| | ! I
| >
| T1otal_ON |
*Rise and Fall Times of the ON Signal are 100 ns
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SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Typical Performance Characteristics

RDSON VS. IDS and VIN
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SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET

Load Switch in 1.46 mm?2 WLCSP

IACL VS. RSET and V|N
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LENESAS

SLG59H1341C

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Typical Turn ON Operation Waveforms

RIGOL H 500us Tatmisls oammmmmdonrrsssasssasx | D 1.00000000ms T+B@ 108V
ON &»
VourB™
T =
Max=5.04 v Rise=575.0us Max=5.20V Min=4.80 % Max=2.08Y

Figure 1. Typical Turn ON operation waveform for Viy =5V, R gap =100 Q, C, oap = 0.1 pF

ON B»

T
Max=5.04 v Rise=565.0us Max=5 Min=4.80 ¥ Max=208Y

1= 200v /127 100v fKY- soov /4 = 100y

RIGOL “707 W s00us '75ets ‘carnmrrmdammanarrrsss D 100000000ms T+i@ 108V

Figure 2. Typical Turn ON operation waveform for Viy =5V, R oap =100 Q, C, gap =1 WF
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

e ey f
RIGOL H s0dus 12.5500%83533 M/\_/“\A/\/\/\M/\M/\M D 1.00000000ms T £ 1.24%
ON e»
Vour B

FLT g
Max=5.04 Rise=560.0us hfap=5 60 Min=4.80 % Man=2.12

1 = zoov 2 = 100w 3= 500V "‘ 1.00% ?

Figure 3. Typical Turn ON operation waveform for Viy =5V, R ogap = 100 Q, C; gap = 10 pF

RIGOL WAIT 'H s00us 12:.5500%5;?{33 vav‘va'vvwvwvwvw D 1.00000000ms T # 1.24%
¥ T
ON e»
VourB

FLT g
Max=5.00% Rise=645.0us hfan=5. 60" Min=4.80 % Wan=2.20%

1 = zoov 2 = 100w 3= 500V "‘ 1.00% ?

Figure 4. Typical Turn ON operation waveform for Viy =5V, R oap = 3.8 Q, C, gap = 0.1 pF
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

—_—— ;

RIGOL WAIT 'H s00us 12.5500%83533 LM/\M/\_/“\M/\MM/\M/\/\I D 1.00000000ms T £ 1.24%
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FLT g
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1 = zoov 2 = 100w 3= 500V "‘ 1.00% ?

Figure 5. Typical Turn ON operation waveform for V\y =5V, R oap = 3.8 Q, C, oap =1 MF

RIGOL “70F W s00us '75ets ‘conmrrmdammanarrrsas D 100000000ms T+i@ 108V

ON B»

VourB™

FlLTe
Max=4.92 V Rise=615.0us Max=5

Figure 6. Typical Turn ON operation waveform for Viy =5V, R oap = 3.8 Q, C, gap =10 UF

Min=4 .80 Y Max=208Y
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Typical Turn OFF Operation Waveforms

————— :
RIGOL WA H 100us | Zames o Ermmrmmrmmmn | D 200000000us | T ¥ @ 1247
-

ONB>
Vo B
st eaaliornl gt oo it bt A e et bbb | At
FiTe
Max=5.12"% Fall=23.50us Max=560"% Min=4.80% Mlax=2.08"%

1 = zoow a‘ 200y ? 3= anoy 4 = 100w

Figure 7. Typical Turn OFF operation waveform for Viy =5V, R gap =100 Q, C; oap = 0.1 pF

RIGOL H 100us oo | n b mmmmrrrrmmrs | D 200000000us | T ¥ B 124V

5 -

ON e»

VourB

FLT i
Max=5.12 Y Fall=247.0us Max=5.60% Win=4.80"% Max=2.08"Y

1 = zoow a‘ 200y ? 3= anoy 4 = 100w

Figure 8. Typical Turn OFF operation waveform for Viy =5V, R gap =100 Q, C, oap = 1 WF
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

RIGOL H 1.00ms %.sﬂuﬂhﬂﬂsgtig LMAMAMAMN D 4.00000000ms T t 1.24Y
N -
v
ON B»
VourBr -
FLT g»
Man=5.12 Fall=2.540ms Max=5 60 Win=4.80% hfap=2.08 %

1 = zoow g‘ 200 7 = 500V 4 = 100w

Figure 9. Typical Turn OFF operation waveform for Viy =5V, R gap =100 Q, C; gap = 10 pF

RIGOL H s0ons ??5%%%?;3 WV'\EIVVWVWVWVWVW D 2.00000000us T1 1.24Y
-
ON e»
Voo B
T rl'! T ||f|rr|-r'|-'-mr‘""""1'r'_bl1-||r|r|| I\"
FLT g
Wax=4. 96 v Fall=520.0ns Max=5.60"% Min=4.80% Max=2.08"%

1 = zoow g‘ 200 7 = 500V 4 = 100w

Figure 10. Typical Turn OFF operation waveform for V\y =5V, R gap = 3.8 Q, C, oap = 0.1 uF
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

RIGOL H 500us semrae cormmdmmmmmrrrrrsmrs | D 150000000us | T ¢ B 124V
-
ON B g
VourBr
FIT &
Max=4 96 W Fall=83.800us Max=5 60 W Min=4 80% Maw=212%

1 = zoow g‘ 200 ? = 500V 4 = 100w

Figure 11. Typical Turn OFF operation waveform for Viy =5V, R, gap = 3.8 Q, C oap =1 UF

RIGOL 70 H z:00us sams ¥ sy | D 80000000OUs | T ¥ @ 128Y
w
ON > e ey
VourBr
e | i b J T T b
FiTm
Max=4 96\ Fall=71.60us Maw=5 20" Min=4 80V Maw=204

1 = 100w 2= ozonv a‘ 5.00Y ? 4 = 1oov

Figure 12. Typical Turn OFF operation waveform for Viy =5V, R gap = 3.8 Q, C, goap = 10 pF
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LENESAS

SLG59H1341C

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Typical E Operation Waveforms

[T )
RIGOL WAIT | H 1.00ms %.sﬂnﬂhr?ﬂssg: M\/\/\E/\/\/WVVWVV\F\/VW\J D 4.00000000ms T £ 250
4
v
Load
Enable
i L P W P P "

VourBr

I[:.-'_"

FLT g

Max=5.20% Min=1.40% hz=1 GEMA M= 40

1 = soov B‘ 5004 ? 37 100mA 4 = soov

Figure 13. FLT assertion operation waveform for Vjy =5V, R_oap = 30 Q, Rget = 6.49 kQ, C oap = 0.1 pF

RIGOL H 50.0us fggkmgﬁf wa/g/x/x/vwx/vx/wvwxl D 150.000000us T i n 280
-
v
A i ,1
Load " |
Enable & i
Voor B
InsEr
FLTB e | & —— .I
Max=5.20 Min=4.40"% Max=156rmA Max=5.40V
1 = soov a‘ 5.00Y ? 37 100mA 4 = so0o0v

Figure 14. FLT de-assertion operation waveform for Viy = 5 V, R_oap = 30 Q, Rggt = 6.49 kQ, C oap = 0.1 uF
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SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 A
Load Switch in 1.46 mm? WLCSP

Typical ACL Operation Waveforms

nFET

RIGOL H 500us o0 e’ | prmrrrrmrmrrrrrrrrroy | D 150000000us | (T 4 @ 250V
4
v
Lead {
Enable ™ "
-bqqq_ .
VourE \
I[:.—'AB
FLT
Max=5.20 v Min=2.00Y M= 236 A, Max=5.40Y
1 = so0o0v Tos00y 37 100mA 4 = so0ov

Figure 15. Typical ACL operation waveform for Vy =5V, R gap =22 Q, Rget = 6.49 kQ, C gpp = 0.1 uF

RIGOL H 500us fo0nmn’ oo rrrrrrrrrrr | D 150000000us | (T # @ 250V
b4
v
Lead
Enable ™
A
e
V[]UTB | i iy L Laalal & 1
IE:.{;B’
FLT
M= 5.40 Min=3.40 Max=1.32 A Ma=5.40 v
1 = so00v 2 = s00v T OA00MmA 4 = soov

Figure 16. Typical ACL operation waveform for Viy =5V, R gap = 3.9 Q, Rget = 1.07 kQ, C, oap = 0.1 UF
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

[— f
RIGOL 'WAT H z00ms St ¥ s (D 100000000ms T £ @ 270V
-
(T}
WVEIPE TRV NP NS PR P
Load
Enakle

S N e A e S s N ey A

II:!."J'B_ ( r r ool
m -
FlT e L L Lﬂ
hlax=5.20 hdin=-200m¢ Wax=1.40 A May=5.40

1 = soow 2 = anov a‘ 1.00A 7 4 = anov

Figure 17. Typical ACL wit Thermal Shutdown Protection operation waveform for
VIN =5 V, RLOAD =22 Q, RSET =1.07 kQ, CLOAD =01 IJF

Datasheet Revision 1.0 18-Jul-2022

Page 17 of 28 © 2022 Renesas Electronics Corporation



SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Typical OVP Operation Waveforms

RIGOL

H soons S00MSals

3.00k ps D 1.00000000us T+8 514V
b4

AT = 4040
B = 2260us rw.,ﬂ-
B, = 4040V
Bi-AN = 2.260us
BY-Av: = 0.000Y
MK = 444.4kHz

Vin

V;;:UTn

Max=B.04 Max=6.12%
I" 1.00% ? 2 7 1.00v 3 4

Figure 18. OVP Response operation waveform for Vo1 step from 4V to 6 V, no R gap, N0 C, oap

RIGOL WAIT 2.00ms %?Dsﬂn:dsgtlr: M\/\/WE/V\/\/W\/W D 6.00000000ms T @ 5.22v
E b4
Vin
Vaur
hlax=6.08 W Max=592 %
1 = 100w ERR IR 3 4
Figure 19. Typical Overvoltage Protection operation waveform.
VIN =4V. VOUT step from4Vto6Vto4 V, no RLOAD’ no CLOAD
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

SLG59H1341C Current Limiting Operation

After power up the output current is initially limited to the Active Current Limit (Iac.) specification listed in the Electrical
Characteristics table. The ACL monitor's response time is very fast and is triggered within a few microseconds to sudden
(transient) changes in load current. When a load current overload is detected, the ACL monitor increases the FET resistance to
keep the current from exceeding the load switch’s Ipc| threshold. During active current-limit operation, Vot is also reduced by

IacL X RDSonacL)-

When a current-limit event is detected, the FLT signal becomes asserted in approximately Tml_ow and the SLG59H1341C
operates in constant current mode with the output current set by Rget (see Rggr-Current Limit Table). The SLG59H1341C
continues to operate in constant current mode indefinitely until the current-limit event has elapsed.

SLG59H1341C FLT Operation
As previously stated in the Pin Description section, the open-drain FLT output is asserted when an active-current limit (ACL)

condition is detected. This output becomes asserted in TmLOW upon the detection of a fault condition. If the ON pin is toggled
HIGH-to-LOW while the FLT output is low, the FLT output is deasserted without delay.

Setting the SLG59H1341C Output Current Limit with Rggt

The current-limit operation of the SLG59H1341C begins by choosing the appropriate +1%-tolerance Rggt value for the
application. The recommended range for Rgg is:

6.49 kQ = Rget 2 680 Q

which corresponds to an output constant current limit in the following range:

0.16 A<lpc =1.62A
Table 1: Setting Current Limit Threshold vs. Rget, Ciy = 30 pF, Crget = 10 pF

Min. Typ. Max.

RseT (Q) Current Current Current

Limit (A) Limit (A) Limit (A)
680 1.460 1.620 1.780
866 1.140 1.260 1.380
1070 0.920 1.020 1.120
1200 0.820 0.910 1.000
1330 0.730 0.810 0.890
1500 0.650 0.720 0.790
1740 0.560 0.620 0.680
2100 0.460 0.510 0.560
2320 0414 0.460 0.506
2550 0.374 0.415 0.456
2940 0.329 0.365 0.401
3400 0.284 0.315 0.346
4020 0.239 0.265 0.291
4990 0.194 0.215 0.236
6490 0.136 0.160 0.184
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Power Dissipation Considerations

The junction temperature of the SLG59H1341C depends on factors such as board layout, ambient temperature, external air flow
over the package, load current, and the RDSqy generated voltage drop across each power MOSFET. While the primary contrib-
utor to the increase in the junction temperature of the SLG59H1341C is the power dissipation of its power MOSFETS, its power
dissipation and the junction temperature in nominal operating mode can be calculated using the following equations:

PDroTaL = RDSon X Ips?

where:

PDtoT1aL = Total package power dissipation, in Watts (W)
RDSqp = Power MOSFET ON resistance, in Ohms (Q)
Ips = Output current, in Amps (A)

and

Ty =PDrotaL X 6ja* Ta
where:
T, = Die junction temperature, in Celsius degrees (°C)
8, = Package thermal resistance, in Celsius degrees per Watt (°C/W) — highly dependent on pcb layout
Ta = Ambient temperature, in Celsius degrees (°C)

In nominal operating mode, the SLG59H1341C’s power dissipation can also be calculated by taking into account the voltage drop
across the switch (V| - Voyt) and the magnitude of the switch’s output current (Ipg):

PDrotaL = (Vin- VouT) X Ips or

PDrotaL = (ViN — (RLoaD X Ips)) X Ips

where:

PDtoT1aL = Total package power dissipation, in Watts (W)
VN = Switch input Voltage, in Volts (V)

R_oap = Output Load Resistance, in Ohms (Q)

Ips = Switch output current, in Amps (A)

Vout = Switch output voltage, or R gap X Ips

In current-limit mode, the SLG59H1341C’s power dissipation can be calculated by taking into account the voltage drop across
the load switch (V|y-VoyT) and the magnitude of the output current in current-limit mode (Ixc():

PD = (ViN-Vour) X lacL or

PD = (Vin — (RLoabp X lacL)) X IacL

where:

PD = Power dissipation, in Watts (W)

V|n = Input Voltage, in Volts (V)

RLoap = Load Resistance, in Ohms (Q)
IacL = Output limited current, in Amps (A)

Vout = RLoap X lacL
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm2 WLCSP

Layout Guidelines

1. Since the VIN and VOUT 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 an
absolute minimum widths of 15 mils (0.381 mm) per Ampere. A representative layout, shown in Figure 20, 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 low-ESR capacitors as close as possible to the SLG59H1341Cs VIN and VOUT pins;

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

SLG59H1341C Evaluation Board:
4. A High Voltage GreenFET Evaluation Board for SLG59H1341C is designed according to the statements above and is
illustrated on Figure 20. Please note that evaluation board Sense pads. They cannot carry high currents and dedicated only
for RDSpy evaluation.

High Voltage GreenFET
Evaluation Board #8

o NN ¢
Q Q
3 Clo=ls) 2

uL
£

* : ®
&
.
dialog
GND VLOGIC FLT 1 ON O

00 G EOC

-
x

RSET ARRAY

Figure 20. SLG59H1341C Evaluation Board
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
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Figure 21. SLG59H1341C Evaluation Board Connection Circuit
Basic EVB Configuration
1. Connect oscilloscope probes to VIN, VOUT, ON, etc;
2. Turn on Power Supply and set desired V,\ from 2.5 V...5.5 V range;
3. Toggle ON signal High or Low to observe SLG59H1341C operation;
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Package Top Marking System Definition

PPPP]|...

N N N N Lot/Date Code
Pin 1 Identifier Q A R R
Assembly Code + Revision
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SLG59H1341C LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Package Drawing and Dimensions

9 Pin WLCSP Green Package 1.21x 1.21 mm

(2X) sl Dimensions in mm Dimensions in inch
) . ! MIN NOM MAX MIN NOM MAX
A 0.5470 0.5860 | 0.6250 | 0.0215 | 0.0231 | 0.0246
D E D2 D1 D3 Al 0.1870 0.2080 | 0.2290 | 0.0074 | 0.0082 | 0.0090
PIN#1 ﬁl 5 2 1 ‘ PIN#1 c 0.3530 | 0.3780 | 0.4030 | 0.0139 | 0.0149 | 0.0159
~ D 1.1850 1.2100 | 1.2350 | 0.0467 | 0.0476 | 0.0486
O + L
A O O C/ E 1.1850 1.2100 | 1.2350 | 0.0467 | 0.0476 | 0.0486
W OO0 o b 0.2340 | 0.2600 | 0.2860 | 0.0092 | 0.0102 | 0.0113
D1 - 0.8000 - - 0.0315 -
C ™
O 0000} (2X) SECRE , D2 02050 | — — | oo081| -
TOP(Marking) VIEW € D3 - 0.2050 --- - 0.0081 ---
E1 --- 0.8000 - - 0.0315 ==
& |D9cd@IC[AE]
o5 Geee@|C A E2 02050 | - — | 00081 | -
E3 - 0.2050 - - 0.0081 ---
BOTTOM(bump) VIEW e 0.4000 0.0157
ST aaa 0.025 0.001
[Z/T5ER[e] : bbb - 0.060 - - 0.002
\ ! B L ccc s 0.030 e — 0.001
IR N / ;2 | ddd - 0.050 - — 0.002
ﬂ t X e eee 0050 | — o002 | —
NOTE:
1. CONTROLLING DIMENSION : MILLIMETER. m LENESAS
STATUS:
& DIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER, PARALLEL TO PRIMARY DATUM C RELEASED
TERMINAL FINISH:
SAC405
@ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE SPHERICAL T
CROWNS OF THE SOLDER BALLS CABRERA WLCSP 9L
1.21x1.21x0.586mm 0.4P
4. THE SOLDER BALL SIZE PRIOR REFLOW IS 250 UM. PACKAGE OUTLINE
REV: |REVISION NOTE:
A NEW DRAWING
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SLG59H1341C

LENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Recommended Landing Pattern

/"™ Exposed Bump

7. Recommended

S (Laser marking view) \_./ Land Pattern
1,21
04 0.8
1 f) e
2 3
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TOP(marking view)
- 0.05 max. 0.05 min Metal under mask
Metal /
(#0.200) X
\ Units: mm
Sokdor mash N /\k(mo.zm)
opening Solder mask

opening

Solder mask defined

Solder mask detail (not to scale)

Mon-solder mask defined
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SLG59H1341C

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Recommended Reflow Soldering Profile

For successful reflow of the SLG59H1341C a recommended thermal profile is illustrated below:

Temperature,’C

217

200

150

>

All temperatures refer to topside of the package, measured on the package body surface.

e e mm e B it MaX . =

Preheat Area

Cooling
2-6°Cls

Preheat/Soak
60s - 120s

>

Note: This reflow profile is for classification/preconditioning and are not meant to specify board assembly profile. Actual board
assembly profiles should be developed based on specific process needs and board designs and should not exceed parameters

depicted on figure above.

Please see more information on IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 0.553 mm?3
(nominal).
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SLG59H1341C RENESAS

A Reverse Blocking 70 mQ, 1.3 AnFET
Load Switch in 1.46 mm? WLCSP

Tape and Reel Specifications

1.21x1.21 1.21x1.21x
mm 0.4P 9 0586 3,000 3,000 178 /60 100 400 100 400 8 4
Green

Carrier Tape Drawing and Dimensions

WLCSP 9L
1.21x 1.21
04p | 1:38 1.38 07 4 4 1.5 1.75 35 8 02
Green
Do Po B T
‘ i
a5 .

4+ + L =z

\ o

w -

| | | z 8

[ 43 - o7 44}

m m

T T _ [an]

P1 Ao . B Ko

Note: 1.Orientation in carrier: Pin1 is at upper left corner (Quadrant 1). Refer to EIA-481 specification
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Revision History

18-Jul-2022 1.0 Production Release
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)
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