SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V

V| Lockout Select and MOSFET Current Monitor Output

General Description

The SLG59H1017V is a high-performance 13.3 mQ NMOS
load switch designed to control 12 V or 24 V power rails up to
4 A. Using a proprietary MOSFET design, the SLG59H1017V
achieves a stable 13.3 mQ RDSgy across a wide input voltage
range. In combining novel FET design and copper pillar
interconnects, the SLG59H1017V package also exhibits a low
thermal resistance for high-current operation.

Designed to operate over a -40 °C to 85 °C range, the
SLG59H1017V is available in a low thermal resistance,
RoHS-compliant, 1.6 x 3.0 mm STQFN package.

Features
* Wide Operating Input Voltage: 12V or 24 V
* Maximum Continuous Current: 4 A
* Automatic nFET SOA Protection
* 10 W SOA Protection Threshold
» High-performance MOSFET Switch
Low RDSpp: 13.3 mQat V=24V
Low ARDSON/AVW: < 0.05 mQ/V
Low ARDSo\/AT: < 0.06 mQ/°C
» Pin-selectable 12V/24V Input Overvoltage
and Undervoltage Lockout
» Capacitor-adjustable Inrush Current Control
» Two stage Current Limit Protection:
Resistor-adjustable Active Current Limit
Internal Short-circuit Current limit
* Open Drain FAULT Signaling
* Analog MOSFET Current Monitor Output: 10 pA/A
» Fast 4 kQ Output Discharge
* Pb-Free / Halogen-Free / RoHS Compliant Packaging

Pin Configuration
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18-pin STQFN
1.6 x 3.0 mm, 0.40mm pitch
(Top View)

Appllcatlons
Power-Rail Switching

* Multifunction Printers

» Large-format Copiers

* Telecommunications Equipment
» High-performance Computing
12V and 24 V Point-of-Load Power Distribution

* Motor Drives

Block Diagram and 3 A Typical Application Circuit
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SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Pin Description

Pin #

Pin Name

Type

Pin Description

ON

Input

Alow-to-high transition on this pin initiates the operation of the SLG59H1017V’s state machine.
ON is an asserted HIGH, level-sensitive CMOS input with ON_V| <0.3Vand ON_V|;>0.9 V. As
the ON pin input circuit does not have an internal pull-down resistor, connect this pin to a
general-purpose output (GPO) of a microcontroller, an application processor, or a system controller,
do not allow this pin to be open-circuited.

GND

GND

Pin 2 is a low-current GND terminal for the SLG59H1017V. Connect directly to Pin 3.

GND

GND

Pin 3 is the main ground connection for the SLG59H1017V’s internal charge pump, its gate driver
and current-limit circuits as well as its internal state machine. Therefore, use a short, stout
connection from Pin 3 to the system’s analog or power plane.

4-8

VIN

MOSFET

VIN supplies the power for the operation of the SLG59H1017V, its internal control circuitry, and the
drain terminal of the nFET load switch. With 5 pins fused together at VIN, connect a 47 uF (or
larger) low-ESR capacitor from this pin to ground. Capacitors used at VIN should be rated at 50 V
or higher.

9-13

VOUT

MOSFET

Source terminal of n-channel MOSFET (5 pins fused for VOUT). Connect a 47 uF (or larger)
low-ESR capacitor from this pin to ground. Capacitors used at VOUT should be rated at 50 V or
higher.

14

SEL

Input

As a low logic-level CMOS input with SEL_V, < 0.3 V and SEL_V|y > 1.65V, SEL selects one of
two undervoltage/overvoltage lockout windows. When SEL = LOW, the V|
undervoltage/overvoltage lockout window is set for 12 V £10% applications. When SEL = HIGH,
the V|5 undervoltage/overvoltage lockout window is set for 24 V + 5% applications. See the
Electrical Characteristics table for additional information.

15

FAULT

Output

An open drain output, FAULT is asserted within TFAULT, o when a V|y undervoltage, V|y
overvoltage, a current-limit, or an over-temperature condition is detected. FAULT is deasserted
within TFAULT gy When the fault condition is removed. Connect an 100 kQ external resistor from
the FAULT pin to local system logic supply.

16

CAP

Output

A low-ESR, stable dielectric, ceramic surface-mount capacitor connected from CAP pin to GND
sets the Vg slew rate and overall turn-on time of the SLG59H1017V. For best performance, the
range for Cg gy values are 10 nF < Cg gy < 20 nF — please see typical characteristics for additional
information. Capacitors used at the CAP pin should be rated at 10 V or higher. Please consult
Applications Section on how to select Cg gy based on Vgt slew rate and loading conditions.

17

IO0UT

Output

IOUT is the SLG59H1017V’s power MOSFET load current monitor output. As an analog current
output, this signal when applied to a ground-reference resistor generates a voltage proportional to
the current through the n-channel MOSFET. The Igyt transfer characteristic is typically 10 pA/A
with a voltage compliance range of 0.5 V <V gyt <4 V. Optimal Iy linearity is exhibited for
0.5 A<Ipg <4 A In addition, it is recommended to bypass the IOUT pin to GND with a 0.18 nF
capacitor.

18

RSET

Input

A 1%-tolerance, metal-film resistor between 20 kQ and 91 kQ sets the SLG59H1017V'’s active
current limit. A 91 kQ resistor sets the SLG59H1017V’s active current limit to 1 A and a 20 kQ
resistor sets the active current limit to 4.5 A.

Ordering Information

Part Number Type Production Flow
SLG59H1017V STQFN 18L FC Industrial, -40 °C to 85 °C
SLG59H1017VTR STQFN 18L FC (Tape and Reel) Industrial, -40 °C to 85 °C
Datasheet Revision 1.04 2-Feb-2022
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SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Absolute Maximum Ratings

Parameter Description Conditions Min. Typ. Max. Unit
Continuous -0.3 -- 30 Vv
VN to GND Load Switch Input Voltage to GND | Maximum pulsed Vjy, pulse N B 32 Y
width <0.1s
Vout to GND  |Load Switch Output Voltage to GND -0.3 - VN V
RoET e |ON, SEL, CAP, RSET, I0UT, and 03 | - . v
FAULT to GND FAULT Pin Voltages to GND
Ts Storage Temperature -65 -- 150 °C
ESDuygm ESD Protection Human Body Model 2000 - - V
ESD¢cpm ESD Protection Charged Device Model 500 -- - \
MSL Moisture Sensitivity Level 1
1.6 x 3.0 mm 18L STQFN; De-
0 Package Thermal Resistance, termined with the device mount- _ 40 B °C/W
JA Junction-to-Ambient ed onto a 1in2, 1 oz. copper pad
of FR-4 material
MOSFET IDSconT Continuous Current from VIN to T, <150 °C _ _ 4 A
VOUT
Maximum pulsed switch current,
MOSFET IDSpgak | Peak Current from VIN to VOUT pulse width < 1 ms - - 6 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
12V <V|y£24V; Cy =47 UF, Ty =-40 °C to 85 °C, unless otherwise noted. Typical values are at T = 25 °C

Parameter |Description Conditions Min. Typ. Max. Unit
VN Operating Input Voltage 10.8 -- 25.2 \Y,
Vin 15 SEL = HIGH 253 27 28.5 \
VinovLoy  |Vin Overvoltage Lockout Threshold
VN T; SEL = LOW 13.3 13.7 14.5 \
IN(UVLO) | Threshold Vi L; SEL = LOW 97 | 102 | 107 Vv
lq Quiescent Supply Current ON =HIGH; Ipg =0A - 0.5 0.6 mA
ISHDN OFF Mode Supply Current ON=LOW; Ipg=0A -- 1 3 MA
) Tao=25°C;Ipg=0.1A - 13.3 14 mQ
RDSon ON Resistance
Tpo=85°C;Ipg=0.1A -- 16.8 19 mQ
MOSFET IDS|Current from VIN to VOUT Continuous - - 4 A
| Active Current Limit, Iac Vout > 0.5V; Rget = 30.1 kQ 3.0 3.19 3.5 A
LMIT T Short-circuit Current Limit, Isc, | Voyr < 0.5V - 05 - A
. L. . VlN =12 V, RSET =91 kQ,
TacL Active Current Limit Response Time CLoap = 10 WF: switch in 10 Q load 17 150 220 Us
Rpischre | Output Discharge Resistance Vout = 0.4 V Input Bias; ON = LOW | 3.5 4.4 5.3 kQ
| Analog MOSFET Current Monitor |lps = 1A 9.3 10 10.7 HA
OUT ' Output Ips = 3A 28.5 30 315 WA
Datasheet Revision 1.04 2-Feb-2022
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SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Electrical Characteristics (continued)
12V V|24V, C)y =47 puF, Tp =-40 °C to 85 °C, unless otherwise noted. Typical values are at Tp = 25 °C

Parameter |Description Conditions Min. Typ. Max. Unit
T loyt Response Time to Change Ciout = 180 pF; _ 45 _ s
IOUT  [Current in Main MOSFET Step load 0 to 2.4 A; 0% to 90% Iyt H
CLoap Output Load Capacitance C| oap connected from VOUT to GND - 47 -- uF
50% ON to 10% VOUT T
ViN=12V; CgLew = 10 nF; 480 600 720 us
R =100Q,C =10 uF
ToN_Delay |ON Delay Time LOAD Loap = T2 H
- 50% ON to 10% VOUT T
V|N =24 V, CSLEW =10 nF, 0.8 1.0 1.2 ms
RLOAD =100 Q, CLOAD = 10UF
50% ON to 90% Vour 1 Set by External Cg gy ms
50% ON to 90% VOUT T
V|N =12 V; CSLEW =10 nF; 2.9 3.6 4.3 ms
TTotaI_ON Total Turn ON Time RLOAD =100 Q, CLOAD =10 HF
50% ON to 90% VOUT T
V|N =24 V, CSLEW =10 nF, 5.7 71 8.5 ms
RLOAD =100 Q, CLOAD =10 HF
10% Voyr to 90% Vout 1 Set by External Cg gyy! | V/ms
V. Vour Slew rate 10% Vouyrto 90% Vour 1;
OUT(SR) | FouT Vin=12Vor24V: Cg gy = 100F; | 2.7 3.2 39 | Vims
RLoap = 100 Q, G, oap = 10 UF
50% ON to Vgt Fall Start |;
ToFF_pelay |OFF Delay Time ViN=12Vor24V; - 15 - ps
RLOAD =100 Q, No CLOAD
90% VOUT to 10% VOUT;
) ON = HIGH-to-LOW;
TFALL VOUT Fall Time V|N =12V or 24 V, 10.4 12.7 14.3 us
RLOAD =100 Q, No CLOAD
Abnormal Step Load Current event to
TFAULT | ow |FAULT Assertion Time FAULT; IacL = 1A V=24 V; - 80 -- ps
RseT = 91 kQ; switch in 20 Q load
Delay to FAULT? after fault condition
TFAULT gH | FAULT De-assertion Time is removed; Iac =1A; ViN=24V,; - 180 -- Ms
Rset = 91 kQ; switch out 20 Q load
FAULTyo_ |FAULT Output Low Voltage Ao =1 MA - 0.2 -- \Y
ON_V)4y |ON Pin Input High Voltage 0.9 -- 5 \Y
ON_V|L  |ON Pin Input Low Voltage -0.3 0 0.3 \%
SEL_V|4 |SEL pin Input High Voltage 1.65 -- 4.5 \Y
SEL_V,_ |SEL pin Input Low Voltage -0.3 - 0.3 \%
loN(Leakage) |ON Pin Leakage Current 1TV<ON<5VorON=GND - - 1 MA
Thermal Protection Shutdown o
THERMoN | Threshold - 145 - C
Thermal Protection Restart o
THERMoFF | Threshold - 125 - C
Notes:
1. Refer to typical Timing Parameter vs. Cg gy performance charts for additional information.
Datasheet Revision 1.04 2-Feb-2022
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

T1otal_oN> TON_Delay @and Slew Rate Measurement

| -
ON* | ||
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J N
| | |

—>! <—TOoFF_Delay
| | |
| | 1
| 1 90% VOUT
|

90% Vour
| |
VouTt TON_DeIay R : |
|
| 10% VOUT : | :
| I
| |<—>| VOUT(SR) (V/mS) | TFALL
| ! | |
| |
! Total_ON

*Rise and Fall Times of the ON Signal are 100 ns
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Typical Performance Characteristics

RDSgy vs. Temperature and V|
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

IACL VS. RSET and V|N
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SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V

V|n Lockout Select and MOSFET Current Monitor Output

loyt vs. Temperature and MOSFET IDS
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Datasheet
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Ttotal_ ON VS- CsLEw @and Viy
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Timing Diagram - Basic Operation including Active Current Limit Protection
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SLG59H1017V LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Timing Diagram - Active Current Limit & Thermal Protection Operation
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SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Timing Diagram - Basic Operation including Active Current + Internal FET SOA Protection
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SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V

V|n Lockout Select and MOSFET Current Monitor Output

SLG59H1017V Application Diagram

buTt

FAULT

V LOGIC

100k

IOUT

) FAULT_TP

RSET

Rser

__ON
Current Meter
Ve O—— T+ l ViIN
J} Cm
los_TP :|:

i
vour _pee | 7]
Fle-

Figure 1. Test setup Application Diagram

Typical Turn-on Waveforms

* O Viour_TP

Riour

_|_|_ Load Enable

T £ 2E0Y

RIGOL H 1.00ms %?DDDMMSS{SS MW\/\/V\EVVV\/W‘\J D 2.00000000ms
ON mr
L ’fr
|- f-‘_‘
Vour B
.._._._-_I_I_l_L__l_L_l_..J____| 11 | | L | | - | | | ] | ] | T ] | - I-
|_Eize=Z. 920mns_ | Max=12.2 ¥
1 = zomov = OANDY /

Figure 2. Typical Turn ON operation waveform for Viy =12V, Cg g = 10 nF, C oap = 10 uF, R oap = 100 Q
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

RIGOL H 1.00ms 3 m ris z D 400000000ms TI@ 260V

T ""ii"" R D R R N e

ON m»

\
\

\

I T O N T T O O T T T T T Y

1 z_ﬁu-v a‘ 5.Du.v"7;

Figure 3. Typical Turn ON operation waveform for Viy =12V, Cg gw = 18 nF, C oap = 10 F, R oap = 100 Q

RIGOL H 1.00ms %sﬂuﬂhnhﬂss{ss MWJ‘/\/VVVVV\/W‘\J D 4.00000000ms T £ 2B0Y
:||||||||ii||||||||||||||||||||||||||||||||||||||||_
ON m»r /H.r
N H!’
: /r_’f"i
|- f-_"
Vour e f
.-_l_l_l L N T - J___.| | - | I -] | N | | | | | ] | ] | T ] | 11 I-
Rlse =5, 9T0ms | Max=24.4 ¥

o200y g .00 /

Figure 4. Typical Turn ON operation waveform for Viy =24V, Cg gw = 10 nF, C oap = 10 uF, R oap = 100 Q
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

RIGOL " H zooms | 120as v D 600000000ms TF@ 260V

rrrTrTTET ""ii"" R R R R R

prd

ON m»

AN

\

N\

\

Vour =

L T T O T T T T T O T T T T T Y O B |

Rize=10 I Max=zaa v
= 200w ” sony [/

Figure 5. Typical Turn ON operation waveform for Viy =24V, Cg gw = 18 nF, C oap = 10 UF, R oap = 100 Q

Typical Turn-off Waveforms

RIGOL H 100us a00kaie ooy | D 200000000us | T ¥ @ 260V

[rorrrrrTT T ""ii"" rTrTrTITTTT T T T T T T T T T T T T T T T T T T T T T

i

ON m»

]
i
J

\
\,

B L L B e o o e e o S L S B

Fall =14, Ollus | Max= 12 2 ¥

= 200 ” 500

Figure 6. Typical Turn OFF operation waveform for Vi =12V, Cg gw = 10 nF, no C; oap ; R oap = 100 Q
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

RIGOL H 500us 3qompis v D 150000000ms TI@ 260V

rrrTrTTET ""ii"" R R R R R

Ll

ON m»

\

\"""!-__

VouT &

B L L B L B e e e e T e L e L e B

Fall =1. 185ms | Max= 12 2 ¥

= 200 ” 500

Figure 7. Typical Turn OFF operation waveform for V|y =12V, Cg gy = 10 nF, C gap = 10 pF, R gap =100 Q

RIGOL H 100us a00kaie ooy | D 200000000us | T ¥ @ 260V
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i
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.

VouT & e b o e

B T L L B B e o e S B o AL

Fall =11, Blus | Max=24.4 ¥

= 200w ” 10.0% /

Figure 8. Typical Turn OFF operation waveform for V| =24 V, Cg gw = 10 nF, no C; oap ; R oap =100 Q
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SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

RIGOL H 500us 30 e L D 1.50000000ms TI@ 260V
ON =
- \"-..__ ]
VourT » TR
...... .-_l_l_l | N N N N T N e | N T N T N | 111 | | | | | | 14§ 1 141 -] |-
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Figure 9. Typical Turn OFF operation waveform for V|y =24V, Cg gy = 10 nF, C gap = 10 pF, R gap =100 Q

Typical ACL Operation Waveforms
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Figure 10. Typical ACL operation waveform for Viy =12V, C oap = 10 YF, Ipoc. =1 A, Rger =91 kQ
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SLG59H1017V RENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
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RIGOL H 500ms 5 gmate | oos D 2500000005 TF@ 240V
Load ! ‘
Enable

VouT B: ,,h, . ,L, ,h, ,h -

'|'%'
j

i [N Y| O N N NN S T T N | b e
FAULT e e I i i e | s e E*I'\ YTy 1 - il ¥l
Max=1.20 4

= a0y a 0.0 ?3 =004 4 = soov

Figure 11. Typical ACL operation waveform for V\y =24V, C gap = 10 uF, Iac. =1 A, Rget =91 kQ

RIGOL H 1005 Simn ot | D 6000000005 TE@ 240V
Load .
Enable |

VouT B wllll—:

’!E!.’!!!H!\!ll!l! :

DS i m— ; e P ; T
ACL operation results in high power dissipation The increasing 1

temperature reduces the SOA region. SOA shutdown is
triggered when the SOA drops to the power dissipation level.

FAULTE\__I_A_lL_A_I_L_- | Iy 1 N e iR Ui [ T ||||:

Max=1.12 &

= a0y a 0.0 ?3 =004 4 = soov

Figure 12. Thermally induced SOA shutdown for V| =24V,
CrLoap =10 uF, Rger =91 kQ, Ipac =1 A, R pap =20 Q,
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Typical FAULT Operation Waveforms

RIGOL H 100us 3o0hee oos D  50.0000000us TE@ 240V
Load -
Enable
VouT my-
- " R - R R
FAULTBI_A_lL_j_L RTINS SATEN I SN I RTINS N AN N W A R A BRI ||||Ih_ i ETE

Max=1.32 &

= a0y a 100 ?3 =004 4 = soov

Figure 13. Typical FAULT assertion waveform for ViN=12V, C oap = 10 pF, IacL =1 A, Rger =91 kQ, switch on 9 Q load

RIGOL H 200us aotipe s sy | D 100000000us | T ¥ @ 240V
Load -
Enable

VouT B

™

FAULT _rasnmepis o e D TR

Max=1.00 4

= a0y a 100 ?3 =004 4 = soov

Figure 14. Typical FAULT de-assertion waveform for VIN=12V, Coap =10 UF, IpcL = 1A,
Rset = 91 kQ, switch out 9 Q load
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RIGOL H 1o0us om0 D 50.0000000Us TF@ 240V
Load C
Enable |
VouT e :
r - =
DS Epk
FAULT [ I AT TR TR TR T TR L L . s u_
Masl 28 b
= 500V a 200v /3 = 100A = 500v

Figure 15. Typical FAULT assertion waveform for Viy =24V, C, gap = 10 UF, IaocL = 1A,
Rset = 91 kQ, switch on 18.5 Q load
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Hax gst]’l E—
o500 a 200 ; 3= 100A o500

T* 240

Figure 16. Typical FAULT de-assertion waveform for ViN=24V,C oap =10 UF, IpocL = 1A,

Rset =91 kQ, switch out 18.5 Q load
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Typical Igyt Response Time Waveforms

RIGOL H 200us Eoprpie L D 20.000000us TF@ 240V
Load C
Enable |
VouT my-
IDs ep
B fﬂ"_
V|||T W | el /IIIIIIIIIIIIIIIIIIIIIIIIII-
R1se<BUEI Dns R1se =22, Olus
= 500 ” 100 / 3= s00maA A = soomv

Figure 17. Typical Igyt response time waveform for V\y =12V, C gap = 10 4F, R poap =12 Q
CIOUT =0.18 nF, RlOUT =84.5 kQ, Load step 0Ato1A

RIGOL /" mnous s o rrrrrrry | D 20000000us | T ¥ @ 240
Load 0.
Enable |
VouT et
Ios =}
e = = ...uu.mmm—n-\
V|II Pl o b o T T N N T L L 1
Fa11<1 000us Fall =23, O0us
= 500 ﬂ 100 / 3= &00mA A = soomv

Figure 18. Typical Igyt response time waveform for Viy =12V, C gap = 10 yF, R oap =12 Q
Ciout =0.18 nF, RioyT = 84.5 kQ, Load step 1Ato 0 A
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RIGOL H 200us e L D 20.000000us TI@ 240V
Load -
Enable |
VouT et
DS B-
[ VT g m\
Vl”TﬂI_A_lL_ NN T N N A T T N T T R T A T T T A s i
Fall<l. 000us | Fall=Z23. O0us
= 500 a 10.0% / J = E00mA A = soomv

Figure 19. Typical lgyt response time waveform for Viy =24V, C_oap = 10 pF, R oap =24 Q
Ciout =0.18 nF, Rjgyt = 84.5 kQ, Load step 0 Ato 1A

RIGOL "1 mous B o | D 20000000us | T ¥ @ 2407
Load C
Enable |
VouT -
IDs B}
MiouT el i i i i i TR R W ot
|_Fall<800. Ons_ | Fall=C2. Z0us
= 500 a‘ 200 / 37 an0oma A = soomv

Figure 20. Typical Igyt response time waveform for Viy =24V, C gap = 10 uF, R oap =24 Q
CIOUT =0.18 nF, RlOUT =84.5 kQ, Load step 1Ato0A
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Typical SOA Waveforms

RIGOL H 500ms 3pmipts oo D 2500000005 TF@ 240V

""ii"" R N N R e R

Vout B——W—

IDs

FAULTBI_A_lL I_L_IJ__IIIIIIIIIl_JIIIIIIIIIIIIIIIIIIIIIIIIIIIII:

Max=4.40 ¥ | Max=1.12 &
= a0y ” 100 / 3 7 1moa 4 = soov

Figure 21. Typical SOA waveform during power up on heavy load for Vjy =12V,
CrLoap = 10 pF, RgeT = 30.1 KQ, R oap = 3.5Q

RIGOL "7 H z00ms |33 Ty | D 200000000ms | T 4 @ 2407

T ""ii"" R D R R N e
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WOTT o
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|

FAULTB-I_I_lL_l_L_IJ__IIIIIIIJ_l.IIIIIIIEIIIIIIII%IIII%IIIIIIIIIIII:

=l 40 ¥ Max=1.12 &
R a 500 / 37 100A 4 = soov

Figure 22. Extended typical SOA waveform during power up under heavy load for V=12V,
CLOAD = 10 FF, RSET = 30.1 kQ, RLOAD = 3_5 Q
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Figure 23. Typical SOA waveform during power up under heavy load for Viy =24V,
CLoap = 10 UF, Rggr = 30.1 kQ, R oap =12 Q
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Datasheet

Figure 24. Extended typical SOA waveform during power up under heavy load for V|y =24V,
CLoap = 10 UF, Rggt = 30.1 kQ, R opp =12 Q
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RIGOL H 500ms | §pom e z D 200.000000ms Ti@ 260V

I T L L L L
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Figure 25. Typical non-monotonic Vgt ramping waveform during power up on heavy load for V,y =24V,
CLOAD =470 HF, RSET =91 kQ, RLOAD =40Q

Datasheet Revision 1.04 2-Feb-2022

CFR0011-120-01 Page 25 of 36 ©2022 Renesas Electronics Corporation



SLG59H1017V LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V
V|n Lockout Select and MOSFET Current Monitor Output

Applications Information

High Voltage GreenFET Safe Operating Area Explained

Renesas’s High Voltage GreenFET load switches incorporate a number of internal protection features that prevents them from
damaging themselves or any other circuit or subcircuit downstream of them. One particular protection feature is their Safe
Operation Area (SOA) protection. SOA protection is automatically activated under overpower and, in some cases, under
overcurrent conditions. Overpower SOA is activated if package power dissipation exceeds an internal 10 W threshold and High
Voltage GreenFET devices will quickly switch off (open circuit) upon overpower detection and automatically resume (close)
nominal operation once overpower condition no longer exists.

One of the possible ways to have an overpower condition trigger SOA protection is when High Voltage GreenFET products are
enabled into heavy output resistive loads and/or into large load capacitors. It is under these conditions to follow carefully the “Safe
Start-up Loading” guidance in the Applications section of the datasheet. During an overcurrent condition, High Voltage GreenFET
devices will try to limit the output current to the level set by the external Rggt resistor. Limiting the output current, however, causes
an increased voltage drop across the FET’s channel because the FET’'s RDSgy increased as well. Since the FET's RDSpy is
larger, package power dissipation also increases. If the resultant increase in package power dissipation is greater than or equal
to 10 W, internal SOA protection will be triggered and the FET will open circuit (switch off). Every time SOA protection is triggered,
all High Voltage GreenFET devices will automatically attempt to resume nominal operation after 160 ms. The automatic retry
attempt only allows power-up with SOA at 5 W. This SOA fold back power ensures that the FET survives a short circuit condition.
To clear the 5 W SOA fold back, switch the ON pin to “LOW” to power reset SOAto 10 W.

Safe Start-up Condition

SLG59H1017V has built-in protection to prevent over-heating during start-up into a heavy load. Overloading the VOUT pin with
a capacitor and a resistor may result in non-monotonic Vot ramping (Figure 25) or repeated restarts (Figure 21 to Figure 24).
In general, under light loading on VOUT, Vgt ramping can be controlled with Cg gy value. The following equation serves as a
guide:

T 20
CSLEW = % x4.9 HAXT

where

Trise = Total rise time from 10% Vgoyt to 90% Vout
V|n = Input Voltage

CsLew = Capacitor value for CAP pin

When capacitor and resistor loading on VOUT during start up, the following tables will ensure Vg1 ramping is monotonic without
triggering internal protection:

Safe Start-up Loading for V| = 12 V (Monotonic Ramp)
Slew Rate (V/ms) CsLew (nF) Croap (HF) Rioap (Q)
1 33.3 500 8
2 16.7 250 8
3 111 160 8
4 8.3 120 8
5 6.7 100 8
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Safe Start-up Loading for V|y = 24 V (Monotonic Ramp)
Slew Rate (V/ms) CsLew (nF)? CrLoap (KF) Rioap (Q)
0.5 66.7 500 30
1.0 33.3 250 30
1.5 22.2 160 30
2.0 16.7 120 30
2.5 13.3 100 30

Note 2: Select the closest value tolerance capacitor.

Setting the SLG59H1017V’s Active Current Limit

Rset (kQ) Active Current Limit (A)3
91 1
45 2
30 3
20 4.5

Note 3: Active Current Limit accuracy is +15% over voltage range and over temperature range.

Configuring the SLG59H1017V for 12 V V| Lockout Applications

To configure the SLG59H1017V for conditioned 12 V £10% V) applications is simply a matter of connecting the SEL pin to GND
as shown in Figure A. For other V| lockout window applications, please consult Renesas for additional information.

Figure A.
12V £10%
3’:’)\ VIN —+— VOouT CLOAD; Cs+Cg
Ul Te 1o
Y - I47pF IZZpF
C C, Cs Charge ﬁ 1 1
47 pF I 220F Ion pFI Pump T 3V FS - Connect
— == L A | IouT to System ADC
CAP Linear Ramp Control = L >
> RlOUT ClOUT
?g‘-EWJ— RSET ]\ 84.5kQ 180 pF
nF I v
R L L
= 30_?EkTQ v L State Machine Viosic
L (CL/SC Detection and
T sEL 13.7V OVLO Over Temperature Rpu
12V Vg T 10.2v UVLO > Protection) 100kQ
Lockout Selected = i
ON . ‘ » Connect to
JrON o CMOS Input Discharge FAULT System GPI
OFF
GND=
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24V V)y and 12 V V| Lockout Window Thresholds

Shown in Figure B and Figure C are the two sets of V|y overvoltage/undervoltage lockout windows — one for conditioned

24V 5% V) systems and the second for conditioned 12 V +10% Vy systems. To avoid lockout threshold collision with nominal
operation, the SLG59H1017V's ViyovLo) Min and ViyuvLoy max thresholds were set 0.1 V correspondingly higher than the
system’s nominal Vy max or lower than the system’s V|y min range.

Figure B. 28.5V (max) 24V V
IN
27V (typ) OVLO Band

———> 25.2V (max) —> 25.3V (min)

24V V) +5% > 24V (nom)

————> 21.6V (min) ——> 21.5V (max) 24V V
20.5V (typ) IN
19.5V (min) UVLO Band

Figure C. m
14.5V (max) 12V V)
13.7V(typ) = oyio Band

——> 13.2V (max) —> 13.3V (min)

12V V), £10% > 12V (nom)

——> 10.8V (min) ——> 10.7V (max) 1V v
10.2 (typ) UVLO Band
9.7V (min)

Power Dissipation

The junction temperature of the SLG59H1017V depends on different factors such as board layout, ambient temperature, and
other environmental factors. The primary contributor to the increase in the junction temperature of the SLG59H1017V is the power
dissipation of its power MOSFET. Its power dissipation and the junction temperature in nominal operating mode can be calculated
using the following equations:

PD = RDSqy X Ips?

where:

PD = Power dissipation, in Watts (W)
RDSgN = Power MOSFET ON resistance, in Ohms (Q)
Ips = Output current, in Amps (A)

and
TJ=PDX9JA+TA
where:

T, = Junction temperature, in Celsius degrees (°C)
0, = Package thermal resistance, in Celsius degrees per Watt (°C/W)
Ta = Ambient temperature, in Celsius degrees (°C)
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Power Dissipation (continued)
In current-limit mode, the SLG59H1017V’s power dissipation can be calculated by taking into account the voltage drop across
the load switch (V| - VoyT) and the magnitude of the output current in current-limit mode (Iac,):

PD = (ViN-Vour) X lacL or

PD = (Vin — (RLoap 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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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 absolute minimum
widths of 15 mils (0.381 mm) per Ampere. A representative layout, shown in Figure 26, 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 C;y and output
CLoap low-ESR capacitors as close as possible to the SLG59H1017V's VIN and VOUT pins;

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

4. 2 oz. copper is recommended for high current operation.

SLG59H1017V Evaluation Board:

A High Voltage GreenFET Evaluation Board for SLG59H1017V is designed according to the statements above and is illustrated
on Figure 26. Please note that evaluation board has D_Sense and S_Sense pads. They cannot carry high currents and dedicated
only for RDSpy evaluation.

_RSET ARRAY - CAP ARRAY
' \ 10UT/ FAULT# PDS/
- POUT CAP

S

R3 R1,C

© Ssilego Technology
HFET Evaluation Board #1

1

€]

SOURCE

o)

S_SENSE

Figure 26. SLG59H1017V Evaluation Board

Datasheet Revision 1.04 2-Feb-2022

CFR0011-120-01 Page 30 of 36 ©2022 Renesas Electronics Corporation



SLG59H1017V

LENESAS

A 13.3 mQ, 4 A Load Switch with 12V /24 V

V|n Lockout Select and MOSFET Current Monitor Output

SELO SEL1

ON

|_| |_| |_| GND GND GND
R6 || || | Ll | |
5v1

VLOG C

R5
10k

IOUT/POUT

el

% = |+ ||£7 77

VLOGE C circu

Ul

-
w
o
B
x
|
|
N
o
E
m

R4 R2 R1 C3
N.P. 100k < 84.5k

RSET

TlaOpF

10UT

|

PDSICAP FAULTH
I R |

)

ON CAP
GND FAULT
-I|| GND  SEL

VIN VOuT
VIN VOUT J_ c2
VIN VOUT 47

J_c1
47uF== 22uF F
I I™ e wore g T

P P O [

D_SENSE  DRAIN SOURCE S_SENSE

00 [~[o [en |

GND D/VIN GND S/VOUT

Figure 27. SLG59H1017V Evaluation Board Connection Circuit

Basic Test Setup and Connections

Thermal

Camera

Power Supply

Oscilloscope

| ]
-

NIA/Q dNO

RLOAD

anNo LNOAN/S

HFET Evaluation Board #1

OO O
!
[eee]

Figure 28. SLG59H1017V Evaluation Board Connection Circuit

EVB Configuration

1. Set SELO to GND;

2. Based on V) voltage, set SEL1 to GND or 5 V to configure OVLO;
3. Connect oscilloscope probes to D/VIN, S/VOUT, ON, etc.;

4. Turn on Power Supply and set V| to 12V or 24 V;

5. Toggle the ON signal High or Low to observe SLG59H1017V operation.
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Package Top Marking System Definition

101/V

Part Code

WIWNNN

Date Code + LOT Code

Pin 1 Identifier o A R R

Assembly + Rev. Code

1017V - Part ID Field
WW - Date Code Field'

NNN - Lot Traceability Code Field’
A - Assembly Site Code Field 2
RR - Part Revision 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

18 Lead TQFN Package 1.6 x 3 mm (Fused Lead)
JEDEC MO-220, Variation WCEE

Index Area (D/2 x E/2)

L A2
(8X)
18 18 4‘
| ) P L
. J r— == [ []
) == L]
of -t - - R O
o D ap
_j - L]
L]
L2
—) (]
) | _
£ L1 | b A1
(18X)
A
Top View BTM View Side View
Unit: mm
Symbol| Min Nom. | Max |Symbol| Min Nom. | Max
A 0.50 0.55 0.60 D 2.95 3.00 3.05
A1 0.005 - 0.05 E 1.55 1.60 1.65
A2 0.10 0.15 0.20 L 0.25 0.30 0.35
b 0.13 0.18 0.23 L1 0.64 0.69 0.74
e 0.40 BSC L2 0.15 0.20 0.25
L3 234 | 239 | 2.44 L4 0.13 | 0.18 | 0.23
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SLG59H1017V 18-pin STQFN PCB Landing Pattern

I:I Exposed Pad
(PKG face down)

Recommended Land Pattern

(PKG face down)
1900
465 970
(8X)
18 [T
1 _J -
m Y Y @ "
210 1180
SR ) <
) L | 5B 3
ol -
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1) L ] "
= - g
o I |NS— 3]
sl T S
o™
[Te}
B (] :
L :
) (] : 0
o N
®
) C 8
(o)}
1600 1900
Note: All dimensions shown in micrometers (um)
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Tape and Reel Specifications

STQFN
18L
1.6x3mm | 18 | 1.6x3x0.55| 3,000 3,000 178 /60 100 400 100 400 8 4
0.4P FC
Green

Carrier Tape Drawing and Dimensions

STQFN 18L
1.6x3mm
0.4P FC

Green

1.78 3.18 0.76 4 4 1.5 1.75 35 8

| . =
5 (MAX) 5
|0 =
1 = 1
Al )5
! m
A Ko |
m
5°(MAX)

,_1 A—A S ECT| O N Refer to EIA-481 specification

Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 2.64 mm?® (nominal). More
information can be found at www.jedec.org.
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