0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and
optional quick-output discharge

)( | NPS3005A/NPS3005B

Rev. 1 — 17 June 2026

1. General description

NPS3005A/NPS3005B are single-channel, 6 A load

switches with an adjustable soft startand a 0.5V to 5.5

V input range. A low-voltage EN pin handles control
down to 1V, while an external 1.5V to 5.5 V BIAS pin
ensures stable on-resistance.

The adjustable soft start limits load inrush current
making NPS3005A/NPS3005B well suited for power
supply sequencing applications. Built-in thermal
protection shuts off the device above 160°C and
automatically re-enables it after a 20°C drop.

The NPS3005B variant includes an integrated 230 Q
resistor for Quick Output Discharge (QOD).

Both devices operates across a -40 °C to 125
°C ambient range and are housed in a thermally
enhanced HWSONS package.

2. Features and benefits

Product data sheet

3. Applications

Table 1. Related devices

Type number ENABLE Quick-output
discharge

NPS3005A Active high No

NPS3005B Active high Yes

- Bias voltage range: 1.5V t0 5.5V

* Input voltage range: 0.5V to 5.5V

* Maximum continuous current (lyax):
* 6Aat105°C
« 4Aat125°C

* 14 mQ (typical) on-resistance

* 1.2V control logic compatible

» Adjustable soft start

* Thermal shutdown

* SOT8067-1 (HWSONS) with thermal pad (0.5 mm
pitch; 2.0 mm x 2.0 mm x 0.75 mm body)

»  Specified from -40 °C to 125 °C

Solid State Drive (SSD)
Notebooks and tablets
Telecom/Networking/Datacom
Set-top boxes

Optical Modules

Power supply sequencing

05Vto55V
Power
IN ouT
Supply1 I
%C,N NPS3005A T CL
15Vto55V L= NPS3005B =
Power
Sumiy2 .L BIAS SN __I
; Cgias Css
Active
High — P|EN GND {

aaa-043364

Fig. 1. Typical application circuit
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

4. Ordering information

Table 2. Ordering information
Type number |Package

Temperature range |Name Description Version
NPS3005AGP [-40 °C to 125 °C HWSONS Plastic thermal enhanced very very thin small SOT8067-1
NP BGP outline package; no leads; 8 terminals; 0.5 mm
S3005BG pitch, 2.0 x 2.0 x 0.75 mm body

5. Marking

Table 3. Marking

Type number Marking code
NPS3005AGP s36
NPS3005BGP s33

6. Selection guide

Table 4. Selection guide

Type number Enable Ron Imax QOD
NPS3005AGP Active high 14 mQ 6 A NO
NPS3005BGP Active high 14 mQ 6A YES

7. Functional diagram

NPS3005A/B
—1IN OouT [—
—1EN SS|—
— BIAS GND |—
aaa-045774
Fig. 2. Logic symbol
IN L jl i 1 :IIOUT
BIAS l | *
BG UVLO[— | osC [e—p{Charee »{Driver 2SS
Iref Pump
A + y +
'Vpias ViN —Vout
Control| | _l | ,_ H
EN o— 1/O TSD »| Logic 1 »| Pull-down —,L_—:( GND
NPS3005B only
aaa-043366
Fig. 3. Functional diagram
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8. Pinning information

NPS3005A/NPS3005B

0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

8.1. Pinning

Fig. 4.

GP package
SOT8067-1 (HWSONS)

IN[1) (8 |our
IN[2) (7 |our

EN[3) (6 |ss
BiAs[ 4) ons” (5 |enD

aaa-043369

Transparent top view

(1) No internal ground connection. The exposed center thermal pad must be tied to GND.
Pin configuration SOT8076-1 (HWSONS)

8.2. Pin description

Table 5. Pin description

Symbol Pin 10 Description

IN 1,2 | Input power supply. At least 1 yF input bypass ceramic capacitor recommended for
minimizing Vy dip.

EN 3 | Active-high enable input. Drive EN high to enable power switch. Drive EN low to
disable. Drive this pin to valid high or low level. Do not leave floating.

BIAS | Supply voltage to internal control circuit.

GND 5 Ground pin of the circuitry. All voltage levels are measured with respect to this pin.
Connect externally to power pad

SS 6 (0] Soft start control of switch. A capacitor from this pin to ground sets the Vgoyr rise
slew rate.

ouT 7,8 (0] Output to the load.

PAD - PAD The exposed thermal pad is used primarily for heat dissipation. Connect the thermal
pad to ground externally to have better thermal performance.

NPS3005A_B

Submit document feedback

Product data sheet

All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. Al rights reserved

Rev. 1 — 17 June 2026 3/22


https://www.nexperia.com/support/design-support/technical-support-form?subject=NPS3005A_B

Nexperia NPS3005A/NPS3005B

0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

9. Limiting values

Table 6. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).[1]

Symbol Parameter Conditions Min Max |Unit
VIN input voltage -0.3 6 \%
VouTt output voltage -0.3 6 \%
VBias bias voltage -0.3 6 \%
VeN enable voltage -0.3 6 \Y
IMAX maximum continuous switch ambient temperature: -40 °C to 105 °C - 6 A
current ambient temperature: -40 °C to 125 °C - 4 A
lpLs maximum pulsed switch current |pulse <300 us; 2% duty cycle - 8 A
T junction temperature - 150 |°C
Tstg storage temperature -65 150 |°C

[1]1 Stresses beyond those listed under Limiting values may cause permanent damage to the device. These are stress ratings only,
which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

10. ESD ratings

Table 7. ESD ratings

Symbol |Parameter Conditions Min Typ Max |Unit
o HBM: ANSI/ESDA/JEDEC JS-001 class 2 -3000 - 3000 |V
VEsp electrostatic discharge voltage
CDM: ANSI/ESDA/JEDEC JS-002 class C3 | -1500 - 1500 |V

11. Recommended operating conditions

Table 8. Recommended operating conditions

Symbol Parameter Conditions Min Max Unit
VN input voltage 0.5 55 Vv
VBias bias voltage 1.5 55 \%
VEN enable voltage 0 55 \%
Vour output voltage - ViN Vv
ViH HIGH level input voltage -40 °Cto 105 °C 1 5.5 \Y,
EN pin -40 °C to 125 °C 13 55 |V
Vi LOW level input voltage 0 0.4 \%
EN pin
Tamb ambient temperature -40 125 °C
NPS3005A_B All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

12. Recommended components

Table 9. Recommended components

Symbol Parameter Conditions Min Typ Max Unit
CiN capacitor on pin IN - 1 - uF
Court capacitor on pin OUT - 0.1 - uF
Cgias capacitor on pin BIAS - 1 - uF
Css capacitor on pin SS 0 - 100 nF

13. Thermal Information

Table 10. Thermal information

Symbol Parameter SOT8067-1 (HWSONS) Unit
Roua junction-to-ambient thermal resistance 152 °C/W
ReJctop) junction-to-case (top) thermal resistance 132 °C/W
Y- junction-to-top characterization parameter 13 °C/W
Y junction-to-board characterization parameter 6.9 °C/W

14. Static characteristics

Table 11. Static characteristics
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol ‘ Parameter ‘Conditions Tamb ‘ Min ‘ Typ ‘ Max ‘ Unit
Power supply and current, Vgjas =5V
loBiAs) quiescent current |BIAS pin; no load; Viy=Ven=5V |-40°Cto 125 °C - 47 90 MA
ISD(BlAS) shutdown current |BIAS pin; VEN = VOUT =0V —-40°Cto 125 °C - 0.003 2.3 }JA
Isp(N) off-state supply |IN pin; Ven = Vour =0V
current ViN=5V —40 °C to 125 °C - 0.013 22 pA
Vin=3.3V —40°Cto 125 °C - 0.008 15 MA
ViN=18V —40°Cto125°C - 0.006 8.5 |pA
ViN=0.5V —40°Cto125°C - 0.004 7 MA
lEN input leakage EN pin; Vexy =5.5V —40°Cto 125 °C - - 0.1 MA
current
VENnmys) | input hysteresis  |EN pin; Viy=5V -40°Cto125°C - 85 - mV
voltage
Rpep output pull-down [ViN=5V,Vgn=0V -40°Cto 125 °C - 230 320 |Q
resistance
Tsp thermal junction temperature rising - - 160 - °C
shutdown
Tsp(hys) |thermal junction temperature falling - - 20 - °C
shutdown
hysteresis
Power supply and current, Vgjas = 2.5V
la@ias) quiescent current |BIAS pin; no load; V|y = Vgn =2.5V |—40 °C to 125 °C - 23 40 MA
Ispias) | shutdown current |BIAS pin; Ven = Voyr =0V -40°Cto125°C - 0.002 1 MA
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

Symbol |Parameter Conditions Tamb Min Typ Max | Unit
ISD(IN) off-state supply IN pin; Ven =Vour =0V
current Vin=25V —40°C to 125 °C - 0.006 95 |pA
Vin=18V —40°Cto125°C - 0.005 8.5 |pA
ViN=05V —40°Cto125°C - 0.004 7 MA
lEN input leakage EN pin; Veny=5.5V -40°Cto125°C - - 0.1 MA
current
VEN(hys) |input hysteresis |EN pin; Viy =25V —-40 °Cto 125 °C - 85 - mV
voltage
Rpp output pull-down |V|y=25V,Vgn=0V —40°Cto125°C - 230 340 |Q
resistance
Tsp thermal junction temperature rising - - 160 - °C
shutdown
Tsphys) |thermal junction temperature falling - - 20 - °C
shutdown
hysteresis
Power supply and current, Vgjas =2V
loBiAs) quiescent current |BIAS pin; no load; Viy=Vgn=2V |-40°Cto 125 °C - 21 35 MA
Isp@ias) | shutdown current | BIAS pin; Ve = Vour =0V —-40 °Cto 125 °C - 0.001 1 MA
ISD(IN) off-state supply IN pin; Ven =Vour =0V
current Vin=2V —40°Cto 125 °C - 0.005 95 |pA
Vin=18V —40°Cto125°C - 0.004 8.5 |pA
Vin=1.2V —40°Cto125°C - 0.004 8 MA
ViN=0.5V —40°Cto125°C - 0.003 MA
lEN input leakage EN pin; Veny=5.5V —-40°Cto 125 °C - - 0.1 MA
current
VEN(hys) |input hysteresis |EN pin; Viy =2V —40°Cto125°C - 77 - mV
voltage
Rpep output pull-down [Viy=2V,Vgn=0V -40°Cto125°C - 230 360 |Q
resistance
Tsp thermal junction temperature rising - - 160 - °C
shutdown
Tsppys) |thermal junction temperature rising - - 20 - °C
shutdown
hysteresis
Power supply and current, Vgjas = 1.5V
la@ias) quiescent current |BIAS pin; no load; Viy=Ven=2V |-40°Cto125°C - - 35 MA
ISD(BlAS) shutdown current |BIAS pin; VEN = VOUT =0V -40°Cto125°C - 0.002 1 UA
Isp(N) off-state supply |IN pin; Ven = Vour =0V
current Vin=15V —40 °C to 125 °C - 0.004 85 |pA
ViN=05V —40°Cto125°C - 0.002 7 MA
lEN input leakage EN pin; Veny=5.5V -40°Cto125°C - - 0.1 MA
current
VEN(hys) |input hysteresis |EN pin; Viy=1.5V —-40 °Cto 125 °C - 65 - mV
voltage
Rpp output pull-down [Viy=1.5V,Vgny=0V -40°Cto125°C - 230 440 Q
resistance
Tsp thermal junction temperature rising - - 160 - °C
shutdown
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

Symbol |Parameter Conditions Tamb Min Typ Max | Unit
Tsppys) |thermal junction temperature rising - - 20 - °C
shutdown
hysteresis

ON resistance (Ron), Veias =5V

Ron ON resistance lout = —200 MmA, Vgias =5V
ViN=5V —40°Cto 125 °C - 14 25 mQ
ViN=3.3V —-40°Cto 125 °C - 14 25 mQ
ViN=25V —-40°Cto 125 °C - 14 25 mQ
ViN=1.8V —40°Cto 125 °C - 14 25 mQ
ViN=15V —40°Cto 125 °C - 14 25 mQ
ViN=1.2V —-40°Cto 125 °C - 14 25 mQ
ViN=0.5V —40 °Cto 125 °C - 14 25 mQ

ON resistance (Ron); Veias =2.5V

Ron ON resistance lout = —200 MA, Vgjas =2.5V
ViN=25V —40°Cto 125 °C - 14 34 mQ
ViN=1.8V —-40°Cto 125 °C - 14 31 mQ
ViN=15V —-40°Cto 125 °C - 14 30 mQ
ViN=1.2V —40°Cto 125 °C - 14 29 mQ
ViN=0.5V —40°Cto 125 °C - 14 27 mQ

ON resistance (Ron); Veias =2 V

Ron ON resistance lout = =200 MmA, Vgias =2V
ViN=1.8V —40°Cto 125 °C - 14 35 mQ
ViN=1.2V —-40°Cto 125 °C - 14 35 mQ
ViN=0.5V —40°Cto 125 °C - 14 35 mQ

ON resistance (Ron); Veias =1.5V

Ron ON resistance lout =—200 mA, Vgias = 1.5V
ViN=15V —40°Cto 125 °C - 14 36 mQ
ViN=12V —-40°Cto 125 °C - 14 36 mQ
ViN=0.5V -40°Cto 125 °C - 14 36 mQ

15. Dynamic characteristics

Table 12. Dynamic characteristics
At recommended operating conditions; voltages are referenced to GND (ground = 0 V);

Symbol |[Parameter Conditions Tamb =25 °C Unit
Min \ Typ \ Max
ton turn ON time R . =10Q,C_ =0.1 yF, Cy=1pF, Css=1nF, Ven =5V, 50% Vgp to 50% Vour
ViN=VBias =5V - 1350 - us
VN = Vgias = 2.5 - 950 - us
torr turn OFF time R.=10Q,C_ =0.1 yF, Cny=1pF, Css=1nF, Ven=5V, 50% Vgp to 50% Vour
ViN=Vgias =5V - 0.8 - Js
VN =Vgias =25 - 1 - s
NPS3005A_B All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

Symbol |Parameter Conditions Tamb=25°C Unit
Min \ Typ \ Max

tr outputrise time |R_.=10Q, C_  =0.1 pyF, Cjy=1puF, Css=1nF, Ven =5V, 10% Vgy to 90% Vout
Veias=5V,Vn=15V - 480 - Js
Vgias=5V, V=18V - 565 - us
Vgias=5V, V=33V - 985 - hs
Veias=5V,Vn=5V - 1460 - Js
Veias=2.5V,Vny=25V - 760 - Js

te output falltime |R_.=10Q,C_ . =0.1 pF, Cjy=1puF, Css=1nF, Vgn =5V, 90% Vgy to 10% VouTt
Veias=5V,Vn=5V - 2 - Js
Veias=2.5V,Vn=25V - 2 - VS

toEn) EN delay time R . =10Q,C_=0.1yF, Cny=1uF, Css=1nF, Ven=5V, 50% Ve to 10% Vout
Veas=5V,Vn=5V - 640 - Js
Veias =25V, Vn=25V - 570 - VS

15.1. Waveform and test circuit

VEN 7[ 50% \ 50%

Vout Vout
; aaa-045855
Fig. 5. timing waveforms
VN Power
Supply _.L_ IN out
Ton | NPS3005A/B To R
VBlas Power - BIAS Ss - -
Supply
ICBIAS Css
oFF —>{EN GND {
aaa-045854
EN control signal rise and fall times are 100 ns
Turnoff and fall times depend on the load time constant.
NPS3005A: When the switch is disabled. The time constantis R x C,.
NPS3005B: When the switch is disabled, its internal pull-down resistance Rpp is enabled. The time constant Rpp||
RL x C|_.
Fig. 6. Test circuit for timing waveforms

NPS3005A_B

All information provided in this document is subject to legal disclaimers.

Submit document feedback

Product data sheet

Rev. 1 — 17 June 2026

© Nexperia B.V. 2026. All rights reserved

8/22


https://www.nexperia.com/support/design-support/technical-support-form?subject=NPS3005A_B

Nexperia

NPS3005A/NPS3005B

0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

15.2. Typical characteristics

aaa-044914

_—_————]

aaa-044915

_—_———

VBIAS VIN VEN =5.5V,0.001 V/ms, |Load =0A
Tamp =25, Cjy =1 pF, Coyt = 0.1 yF, Css =1 nF

VBIAS VIN = VEN =5.5V,0.001 V/ms, |Load =0A
Tamb =25, Ciy = 1 yF, Coyt = 0.1 yF, Css =1 nF

Fig.7. Turn ON Vg Fig. 8. Turn OFF V|
aaa-044916 aaa-044917
L] ‘I L] ‘I

VBlAS = VlN = VEN =5.5V, 0.001 V/ms, ILoad =6 A

VBlAS = VlN = VEN =5.5V, 0.001 V/Ims, ILoad =6 A

Tamb =25, Ciy =1 pF, Cout = 0.1 puF, Css =1 nF Tamb =25, Cijy =1 uF, Coyt = 0.1 pF, Css =1 nF

Fig. 9. Turn ON V|y Fig. 10. Turn OFF Vg
aaa-044918 aaa-044919
| Ry

Veias = VIN=VeEn=5.5V,10 VIms, | gag =0 A
amb =25, CIN_1 }JF COUT 0.1 |JF Css— 1nF

Fig. 11. Turn ON V|y

Veias = VIN=VEN=5.5V,10 VIms, | gag =0 A
amb =25, CIN =1 }JF COUT 0.1 |.IF Css— 1nF

Fig. 12. Turn OFF Vy
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

aaa-044920 aaa-044921

.......

VBIAS VIN VEN =55V, 10 Vims, |Load =6A VBIAS VIN = VEN =55V, 10 Vims, ILoad =6A
Tamb = 25, ClN =1 }JF, COUT 0.1 |JF, Css =1nF Tamb = 25, ClN =1 }JF, COUT 0.1 |JF, CSS =1nF
Fig. 13. Turn ON Vjy Fig. 14. Turn OFF V}y
aaa-044922 aaa-044923

s | ey

Vgias = ViN=Ven =5V, 0.001 VIms, | gag =0 A Vgias = VIN=Ven =5V, 0.001 VIms, | gag =0 A
Tamb =25, Ciy =1 pF, Cout = 0.1 puF, Css =1 nF Tamb =25, Ciy =1 uF, Coyt = 0.1 pF, Css =1 nF
Fig. 15. Turn ON Vpgjas Fig. 16. Turn OFF Vgjas
aaa-044924 aga-044925

NNNNNNNNNN

VBIAS V|N VEN =5 V 0.001 V/ms |Load =6A VBIAS V|N = VEN =5 V 0.001 V/ms ILoad =6A

Tamb =25, Cin = 1 pF, Coyt = 0.1 pF, Css = 1 nF Tamb =25, Cn = 1 pF, Coyt = 0.1 pF, Css = 1 nF
Flg 17. Turn ON VBIAS Flg 18. Turn OFF VBIAS
NPS3005A_B All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved

Submit document feedback

Product data sheet Rev. 1 — 17 June 2026 10/ 22


https://www.nexperia.com/support/design-support/technical-support-form?subject=NPS3005A_B

Nexperia NPS3005A/NPS3005B
0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge
aaa-044926 aaa-044927
-—‘I . ‘I
///“——_m' \ 1
o _— oy

VBIAS V|N VEN =5 V 10 V/ms |Load =0A
Tamb =25, Ciy = 1 WF, Coyr = 0.1 pF, Css = 1 nF

Flg 19. Turn ON VBIAS

Veias = VIN=VEn=5V, 10 VIms, I gag =0 A
amb = 25, C|N =1 lJF COUT 0.1 |.IF Css— 1nF

Flg 20. Turn OFF VBIAS

aaa-044928

_————]

aaa-044929

——.,

I

VBIAS VIN VEN =5 V 10 V/ms ||_°ad =6A
Tamb =25, Cn = 1 uF, Coyr = 0.1 pF, Css = 1 nF

Flg 21. Turn ON VBIAS

VBIAS VIN = VEN =5 V 10 V/ms ||_°ad =6A
Tamb =25, Cn = 1 pF, Coyt = 0.1 pF, Css = 1 nF

Flg 22. Turn OFF VBIAS

aaa-044930

A

aaa-044931

A

VEN=VIN= 15V

Vgjas: 0 V>1.5V>3.3V>55V>3.3V>1.5V>0V
lLoad = 6 A

Tamb =25, CIN =1 pF, COUT =01 HF, CSS =1nF

Fig. 23. Vg as transient

VEN = V|N =5V
VBIAS =5V,10 Hz
IL=6A

Tamb =25, CIN =1 lJF, COUT =0.1 HF, CSS =1nF
Fig. 24. Vpas toggle
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

60

laBIAs)
(HA)

50

40

30
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aaa-044969
(3)
/ (2)
aava
VAV
/ / )
/1 //I
[ ///
—
~—~1—1
1 2 3 4 5
Vaias (V)

(1) Tamp =-40 °C

2)Tamp=25°C

3) Tamp =125 °C
Fig. 25. BIAS quiescent current vs BIAS voltage

55

aaa-044970

IsD(BIAS)

(nA)
45

35

25

15

(1) Tamp = -40 °C
() Tamb = 25 °C
(3) Tamp = 125 °C

5
Vaias (V)

Fig. 26. BIAS shutdown current vs BIAS voltage

5.5

IsD(IN)
(HA)
45

3.5

25

0.5

-0.5

aaa-044971
//<
/’ (@) |
4
|1
(2)
( ?
1 2 3 5
ViN (V)

(1) Tamp =-40 °C

2) Tamp=25°C

3) Tamp =125 °C
Fig. 27. VIN OFF-state supply current vs input voltage

20 aaa-044972
o
m
0 AL
/N |
d (1)
16

14 /

/

12 /

/

10

50 -25 0

VBIAS =15V

(1 ) V|N =05V
(2) VIN =12V
(3) V|N =15V

25 50 75 100 125 150
Tj (°C)

Fig. 28. ON resistance vs ambient temperature
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(1) Tamp = -40 °C
(2) Tamp = 25 °C
(3) Tamp = 125 °C

Fig. 31. Output pull-down resistance vs BIAS voltage

20 aaa-044973 145 aaa-044974
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0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

16. Detailed description

16.1. Overview

The switch is a single-channel, 6A rated load switch that integrates an N-channel MOSFET (NMOS). The device supports
an externally configurable soft-start time for applications requiring a controlled rise time on the output voltage (VOUT).
When the device is disabled, the OUT pin is driven low on the NPS3005B, whereas it remains floating on the NPS3005A. In
addition, the device incorporates thermal shutdown protection to prevent failures caused by excessive temperature.

16.2. Functional diagram
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Fig. 32. Functional diagram

16.3. Feature description

Enable (EN)

The logic enable (pin EN) circuit controls the power switch, a logic high (above 1 V) enables the internal MOSFET. The EN
input is compatible with both TTL and CMOS logic levels.

Bias voltage range

BIAS input is necessary for the ON resistance to be stable. It provides an external power to the internal charge pump, which
supplies stable voltage to the driver of the power MOSFET switch.

It is recommended to apply voltage to the IN pin not larger than the BIAS input voltage. This is necessary to maintain the ON
resistance in spec; otherwise, it will be larger.

Adjustable Soft Start

The device provides an externally adjustable soft-start function, which limits inrush current and minimizes voltage drop
across the power MOSFET during startup. The soft-start time is configured by placing an external capacitor, Css, between
the SS pin and ground.

The voltage on the SS pin can reach as high as 12V in normal operation. Use a 25 V external Cgg capacitor to prevent
overvoltage stress and minimize DC bias effects.

Valid for Vgias =5V, C\y = 1 uF, Coyt = 0.1 pF, and T,y = 25 °C, the equation below approximates the 10% to 90% soft
start time as a function of Cgg:

tp = (0.251xCe+19.1)x V;y+0.036x Cog+17 (us)
Where
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» Cgs is the soft start capacitance (pF).
* VIN is the IN pin supply voltage (V).

See Table 14 for typical rise time, tg, results.

Quick output discharge (NPS3005B)

An internal 230 Q pull-down resistor is connected between OUT pin and GND when the NPS3005B is disabled to prevent
the OUT pin from being floating.

Functional modes

When the voltages on the IN and BIAS pins are within their recommended operating conditions (Table 8), and the EN pin is
high, the power switch is enabled connecting IN to OUT.

When the voltages on the IN and BIAS pins are within their recommended operating conditions (Table 8), and the EN pin is
low: the power switch is disabled with:

» NPS3005A: OUT pin floating
* NPS3005B: OUT pin internally connected to GND via internal resistance Rpp.

Refer to Table 13.

Table 13. OUT pin connection

EN NPS3005A NPS3005B
L Open GND via Rpp
H VIN VIN

17. Application information

The typical application circuit is shown in Fig. 33. Component selection is explained below.

Input Capacitor

It is recommended to place a 1uF (or larger) capacitor close to the IN pins of the load switch. This capacitor mitigates
voltage droop resulting from inrush current during startup. For high-current applications, a larger input capacitor may be
required to achieve additional reduction in voltage drop. In general, the input capacitor should be sized to approximately ten
times the value of the output capacitor.

Output Capacitor

A capacitor of 0.1 uF or a higher value is recommended to be placed between the OUT pins and GND. The switching times
are affected by the capacitance. A larger capacitor makes the initial turn-on transient smoother. This capacitor must be large
enough to supply a fast transient load to prevent the output from dropping.
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Typical Application

NPS3005A/NPS3005B

0.5Vto 5.5V, 6 A. 14 mQ load switch with soft start, and optional quick-output discharge

VIN =18V
Veias =5V
CIN =1 HF
Cpias =1 uF
CL=01pF

Fig. 33. Typical application circuit
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Soft start

The soft start of the load-switch can be adjusted with external capacitors connected between the SS pin and GND, and the
rising time with different capacitors when VBIAS is 5 V is shown in Table 12 (output voltage VOUT rising time measured from
10% to 90% of its final steady state value).

Table 14. Typical values of Rise Time (ps) at 25 °C with a 25 V X7R 10% ceramic capacitor on the SS PIN

Note: Rising time (us) of Voyr from 10% to 90%, C; = 0.1 uF, R, =10 Q, Vgjas =5 V.

Css(PF) | Vin=5V  |Vy=33V V=18V |Vy=15V V=12V |Vjy=1.05V V=08V V=05V
0 114 84 56 50 44 41 36 28

220 397 273 162 140 118 107 87 65

470 720 489 285 244 202 182 147 105

1000 1460 985 565 480 396 354 283 199

2200 3184 2122 1188 1006 822 730 579 400

4700 6287 4212 2383 2020 1649 1470 1166 804

10000 13000 8719 4935 4177 3410 3022 2393 1644
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18. Layout

Power supply recommendations

The load-switch is designed to operate with a V| range of 0.5 V to 5.5V, Vgjas range of 1.5V to 5.5 V. The V|y and Vgjas
power supply must be well regulated and placed as close to the device terminal as possible. The power supply must be
able to withstand all transient load current steps. In most situations, using an input capacitance (C\y) of 1 uF is sufficient to
prevent the supply voltage from dropping when the switch is turned on. In cases where the power supply is slow to respond
to a large transient current or large load current step, additional bulk capacitance may be required on the input.

Layout guidelines

For best performance, all traces must be as short as possible. To be most effective, the input and output capacitors must be
placed close to the device to minimize the effects that parasitic trace inductances may have on normal operation. Using wide
traces for V|, Vout, and GND helps minimize the parasitic electrical effects.

Layout example
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Fig. 34. Layout example
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19. Thermal considerations

The maximum IC junction temperature should be restricted to 150 °C under normal operating conditions. To calculate the
maximum allowable dissipation, Ppmay) for a given output current and ambient temperature, the equation as shown below

can be used:

p _ T](MAX)' T amb
p(max) = 074
Where:
Ppmax) = maximum allowable power dissipation
Tjmax) = maximum allowable junction temperature (150 °C for the NPA3005A/NPS3005B devices)

Tamb = ambient temperature of the device
0,4 = junction to air thermal impedance. This parameter is highly dependent upon board layout.
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20. Package outline

HWSONS: plastic thermal enhanced very very thin Small Outline packages, no leads; 8 terminals;

0.5 mm pitch; 2.0 mm x 2.0 mm x 0.75 mm body
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Fig. 35. Package outline SOT8067-1 (HWSONS)
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21. Abbreviations

Table 15. Abbreviations

Acronym Description

CMOS Complementary Metal Oxide Semiconductor
TTL Transistor-Transistor Logic

HBM Human Body Model

ESD ElectroStatic Discharge

22. Revision history

Table 16. Revision history

Document ID Release date Data sheet status Change notice Supersedes
NPS3005A_B v.1 20260617 Product data sheet - -
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23. Legal information

Data sheet status

Document status | Product Definition

[11[2] status [3]

Objective [short] Development | This document contains data from

data sheet the objective specification for
product development.

Preliminary [short] | Qualification This document contains data from

data sheet the preliminary specification.

Product [short] Production This document contains the product

data sheet specification.

[1]1  Please consult the most recently issued document before initiating or
completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have
changed since this document was published and may differ in case of
multiple devices. The latest product status information is available on

the internet at https://www.nexperia.com.

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the relevant
full data sheet, which is available on request via the local Nexperia sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
Nexperia and its customer, unless Nexperia and customer have explicitly
agreed otherwise in writing. In no event however, shall an agreement be
valid in which the Nexperia product is deemed to offer functions and qualities
beyond those described in the Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
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injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable

and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — Nexperia products are

sold subject to the general terms and conditions of commercial sale, as
published at http://www.nexperia.com/profile/terms, unless otherwise agreed
in a valid written individual agreement. In case an individual agreement is
concluded only the terms and conditions of the respective agreement shall
apply. Nexperia hereby expressly objects to applying the customer’s general
terms and conditions with regard to the purchase of Nexperia products by
customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or the
grant, conveyance or implication of any license under any copyrights, patents
or other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific Nexperia product is automotive qualified, the
product is not suitable for automotive use. It is neither qualified nor tested in
accordance with automotive testing or application requirements. Nexperia
accepts no liability for inclusion and/or use of non-automotive qualified
products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without Nexperia’s warranty of the

product for such automotive applications, use and specifications, and (b)
whenever customer uses the product for automotive applications beyond
Nexperia’s specifications such use shall be solely at customer’s own risk,

and (c) customer fully indemnifies Nexperia for any liability, damages or failed
product claims resulting from customer design and use of the product for
automotive applications beyond Nexperia’s standard warranty and Nexperia’s
product specifications.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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