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1.  General description
NEX10058 is designed for powering AMOLED (Active-
Matrix Organic LED) displays which require ELVDD,
ELVSS and AVDD.

It integrates a boost converter for ELVDD, an inverting
buck-boost converter for ELVSS and a boost converter
for AVDD. Output voltages of all the three converters
can be programmed in digital steps through the digital
interface control pins (ASWIRE and ESWIRE).

The device features high efficiency and excellent
line and load regulation and transient performance
which are well suited for AMOLED applications and
is critical to battery-powered applications supply. It
features an enhanced output current capability of up to
1 A with precise output voltage accuracy, resulting in
higher brightness and superior display performance for
AMOLED screens.

NEX10058 is available in a green WLCSP25 package.
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Fig. 1. Typical application circuit

2.  Features and benefits
• Input voltage range: 2.5 V to 5.0 V
• Synchronous boost converter (ELVDD)

• 4.6 V to 5.0 V output voltage with 100 mV steps
• 4.6 V default output voltage
• ±0.5% output accuracy
• VIN (VAVIN;PVIN) and VOUT bi-directional isolation

• Synchronous inverting buck-boost converter
(ELVSS)
• -6.6 V to -0.5 V output voltage with 100 mV

steps
• -4.0 V default output voltage
• ±0.5% output accuracy
• VIN (VAVIN;PVIN) and VOUT bi-directional isolation

• ELVDD-ELVSS combined output current capability:
• 1 A at VIN (VAVIN;PVIN) = 3.2 V; VELVSS = -5.5 V
• 1 A at VIN (VAVIN;PVIN) = 2.9 V; VELVSS = -4.0 V
• 0.8 A at VIN (VAVIN;PVIN) = 2.5 V; VELVSS = -4.0 V

• Synchronous boost converter (AVDD)
• 7.1 V to 7.8 V output voltage (SET = low) with

100 mV steps
• 6.9 V to 7.9 V output voltage (SET = high) with

50 mV steps
• 7.6 V default output voltage
• ±1% output accuracy
• 150 mA output current capability
• VIN (VAVIN;PVIN) and VOUT bi-directional isolation

• High switching frequency: 1.45 MHz
• Dual SWIRE interfaces

• ELVDD/ELVSS and AVDD output voltage
programming

• Output discharge on/off control
• ELVSS transition time programming

• Excellent line and load transient performance
• UVLO and OTSD protection
• Soft start with inrush current limitation
• Short-circuit protection
• High efficiency at full load range
• 25-ball 1.965 mm x 1.965 mm WLCSP package

3.  Applications
• Mobile phones
• Tablets
• Active-Matrix OLED power supply management

https://www.nexperia.com
https://www.nexperia.com


Nexperia NEX10058
1 A triple-output AMOLED display power supply

4.  Ordering information
Table 1. Ordering information
Type number Temperature range (Tamb) Name Description Version
NEX10058UNL -40 °C to 85 °C WLCSP25 WLCSP25: wafer level chip-size package; 25 bumps SOT8117

5.  Marking
Table 2. Marking code
Type number Marking code
NEX10058UNL N10058

6.  Pinning information

6.1.  Pinning configuration

A

B

C

D

E

1 2 3 4 5

SW1 VO1 VO1 VO2 VO2

SW1 VO1 ESWIRE VO2 SW2

PGND1 PGND1 ASWIRE SW2 SW2

PGND1 PGND2 SET PVIN PVIN

VO3 SW3 AGND AVIN PVIN

Transparent top view

UNL package
WLCSP25_SOT8117
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6.2.  Pin description

Symbol Pin I/O Description
VO3 A1 O VO3 boost converter output.
PGND1 B1, C1, C2 G VO1 boost converter power ground.
SW1 D1, E1 I/O VO1 boost converter switching node.
SW3 A2 I/O VO3 boost converter switching node.
PGND2 B2 G VO2 inverting buck-boost converter and VO3 boost converter power ground.
VO1 D2, E2, E3 O VO1 boost converter output.
AGND A3 G Analog ground pin.
SET B3 I VO3 output voltage table setting pin.

ASWIRE C3 I VO3 boost converter enable control and programming pin. A 170 kΩ pull-down resistor is
integrated.

ESWIRE D3 I VO1 boost converter and VO2 inverting buck-boost converter enable control and
programming pin. A 170 kΩ pull-down resistor is integrated.
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Nexperia NEX10058
1 A triple-output AMOLED display power supply

Symbol Pin I/O Description
AVIN A4 I Analog input supply pin. Keep pin AVIN separated from noises, like pin PWIN.
PVIN A5, B4, B5 I Power input supply pin.
SW2 C4, C5, D5 I/O VO2 inverting buck-boost converter switching node.
VO2 D4, E4, E5 O VO2 inverting buck-boost converter output.

7.  Limiting values
Table 3. Limiting values
Symbol Parameter Conditions Min Max Unit

AVIN, PVIN, VO1, ASWIRE,
SET, ESWIRE, SW1 -0.3 6.0 V

VO2 -7.0 0.3 V
VO3, SW3 -0.3 11.0 V
SW2 -7 6 V

Pin voltage

PGND1, PGND2 to AGND -0.3 0.3 V
Tamb operating ambient temperature -40 85 °C
Tj operating junction temperature -40 150 °C
Tstg storage temperature -65 150 °C

8.  ESD ratings
Table 4. ESD ratings
Symbol Parameter Conditions Min Typ Max Unit

HBM: ANSI/ESDA/JEDEC JS-001 class 2 -2000 - 2000 V
Vesd

electrostatic
discharge voltage CDM: ANSI/ESDA/JEDEC JS-002 class C2a -500 - 500 V

9.  Thermal characteristics
Table 5. Thermal characteristics
Symbol Parameter WLCSP25_SOT8117 Unit
RΘJA junction-to-ambient thermal resistance 58.5 °C/W

10.  Recommended operating conditions
Table 6. Recommended operating conditions
Symbol Parameter Conditions Min Typ Max Unit
VIN [1] supply voltage 2.5 - 5.0 V
ELVDD boost converter
L1 VO1 boost converter inductor - 4.7 - μH

CIN1
VO1 boost converter input
capacitance - 22 - μF

CVO1
VO1 boost converter output
capacitance - 22 x 2 - μF

ELVSS inverting buck-boost converter

L2
VO2 inverting buck-boost converter
inductor - 2.2 - μH
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Nexperia NEX10058
1 A triple-output AMOLED display power supply

Symbol Parameter Conditions Min Typ Max Unit

CIN2
VO2 inverting buck-boost converter
input capacitance - 22 - μF

CVO2
VO2 inverting buck-boost converter
output capacitance - 22 x 2 - μF

AVDD converter
L3 VO3 boost converter inductor - 10 - μH

CIN3
VO3 boost converter input
capacitance - 22 - μF

CVO3
VO3 boost converter output
capacitance - 10 x 2 - μF

Tamb operating ambient temperature -40 - 85 °C
Tj operating junction temperature -40 - 125 °C

[1] VIN = VAVIN = VPVIN; hereinafter referred to as VIN.
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Nexperia NEX10058
1 A triple-output AMOLED display power supply

11.  Electrical characteristics
Table 7. Electrical characteristics
VAVIN = VPVIN = 3.7 V; VESWIRE = VASWIRE = VAVIN = VPVIN; VVO1 = 4.6 V, VVO2 = -4 V; VVO3 = 7.6 V; Tamb = Tj. Typical values
are at Tamb = 25 °C, unless otherwise specified.

Tamb = -40 °C to 85 °C
Symbol Parameter Conditions

Min Typ Max
Unit

Supply

VIN
AVIN, PVIN supply voltage
range 2.5 3.7 5.0 V

VIN rising 2.25 2.35 2.45 V
VIN falling 2.05 2.15 2.25 VVUVLO undervoltage lockout threshold
hysteresis - 200 - mV
no switching - 1 1.5 mA

Iq quiescent current
no load - 3 - mA

Isd shutdown current VESWIRE = VASWIRE = 0 V - 1 2 μA
Tsd thermal shutdown - 145 - °C
Tsd_hys thermal shutdown hysteresis retry - 30 - °C
ELVDD boost converter (VO1)
VVO1 VO1 boost converter output 4.6 4.6 5.0 V

VVO1_step
VO1 boost converter output
step digital adjust step - 100 - mV

tSS1 VO1 soft start time - 1.6 2 ms
VAVIN = VPVIN = 2.5 V to 5 V; no load;
Tamb = 25 °C -0.5% - 0.5% -

VVO1_acc
VO1 boost converter output
accuracy

VAVIN = VPVIN = 2.5 V to 5 V; no load ±0.8% - 0.7% -
VVO1_linereg line regulation VAVIN = VPVIN = 2.5 V to 5 V; 100 mA - 2 - mV
VVO1_loadreg load regulation 1 mA ≤ IVO1 ≤ 1 A - 10 - mV
ISW1_lim SW1 valley current limit VAVIN = VPVIN = 2.5 V to 5 V 1.9 2.2 2.5 A
fSW switching frequency - 1.45 - MHz

RDS-ON-LS
low-side MOSFET ON-
resistance 95 - mΩ

RDS-ON-HS
high-side MOSFET ON-
resistance - 95 - mΩ

VSCP short-circuit protection VVO1 falling - 90% - -
tSCP SCP deglitch time - 1 - ms
RDIS_VO1 discharging Resistance ESWIRE = low; discharge on - 35 - Ω
ELVSS buck-boost converter (VO2: PSM)

VVO2
VO2 inverting buck-boost
converter output -6.6 -4.0 -0.5 V

VVO2_step
VO2 inverting buck-boost
converter output step digital adjust step - 100 - mV

fast transition, default - 60 - μs/100 mV
ttrans VO2 transition time

slow transition, SWIRE control - 16 - ms/100 mV
tSS2 VO2 soft start time - 1 2 ms

tDELAY
VO2 start-up time delay after
VO1 starts to ramp - 10 - ms
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Nexperia NEX10058
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Tamb = -40 °C to 85 °C
Symbol Parameter Conditions

Min Typ Max
Unit

VVO2 = -4 V; no load; Tamb = 25 °C -25 - 25 mV
VVO2_acc

VO2 inverting buck-boost
output accuracy VVO2 = -4 V; no load -40 - 40 mV

VVO2_linereg line regulation VAVIN = VPVIN = 2.5 V to 5 V; 100 mA - 2 - mV
VVO2_loadreg load regulation 1 mA ≤ IVO1 ≤ 1 A - 10 - mV
ISW2_lim SW2 current limit VAVIN = VPVIN = 2.7 V to 5 V 3.8 4.5 5.5 A
fSW switching frequency - 1.45 - MHz

RDS-ON-LS
low-side MOSFET
ON-resistance - 35 - mΩ

RDS-ON-HS
high-side MOSFET
ON-resistance - 80 - mΩ

VSCP short-circuit protection VO2 falling - 80% - -
tSCP SCP deglitch time - 1 - ms
RDIS_VO2 discharging resistance ESWIRE = low; discharge on - 40 - Ω
AVDD boost converter (VO3: PCM, PSM)

SET = low 7.1 7.6 7.8 V
VVO3 VO3 boost converter output

SET = high 6.9 7.6 7.9 V
SET = low - 100 - mV

VVO3_step
VO3 boost converter output
step SET = high - 50 - mV

tSS3 VO3 soft start time - 2 4 ms
VAVIN = VPVIN = 2.5 V to 5 V;
IVO3 = 0 mA to 150 mA; Tamb = 25 °C -0.8% - 0.8% -

VVO3_acc
VO3 boost converter output
variation VAVIN = VPVIN = 2.5 V to 5 V;

IVO3 = 0 mA to 150 mA -1% - 1% -

ISW3_lim SW3 current limit VAVIN = VPVIN = 2.5 V to 5 V 0.8 1.1 1.4 A
fSW switching frequency - 1.45 - MHz

RDS-ON-LS
low-side MOSFET
ON-resistance - 190 - mΩ

RDS-ON-HS
high-side MOSFET
ON-resistance - 700 - mΩ

VSCP short-circuit protection VVO3 falling - 90% - V
tSCP SCP deglitch time - 1 - ms
RDIS_VO3 discharging resistance ASWIRE = low; discharge on - 40 - Ω
SWIRE interface

ASWIRE - 170 - kΩ
Rpd pull-down resistor

ESWIRE - 170 - kΩ

VIH
ASWIRE/ESWIRE logic input
high threshold voltage VAVIN = VPVIN = 2.5 V to 5 V 0.84 - - V

VIL
ASWIRE/ESWIRE logic input
low threshold voltage VAVIN = VPVIN = 2.5 V to 5 V - - 0.4 V

tINIT initialization time 500 - - μs

tH
ASWIRE/ESWIRE logic input
high time 2 10 20 μs

tL
ASWIRE/ESWIRE logic input
low time 2 10 20 μs

tsd shutdown time 35 45 55 μs
tSTORE data storage time 35 45 55 μs
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Nexperia NEX10058
1 A triple-output AMOLED display power supply

12.  Typical characteristics
Table 8. Typical characteristics
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Fig. 3. VO3 efficiency versus output current
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Fig. 4. VO1 line regulation
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Fig. 5. VO1 load regulation

NEX10058
Submit document feedback

All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2025. All rights reserved

Product data sheet Rev. 1.1 — 24 December 2025 7 / 21

https://www.nexperia.com/support/design-support/technical-support-form?subject=NEX10058
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Fig. 6. VO2 line regulation
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Fig. 7. VO2 load regulation
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1 A triple-output AMOLED display power supply
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Fig. 10. Start-up sequence
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Fig. 11. Shutdown sequence (discharge = OFF)
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Fig. 12. Shutdown sequence (discharge = ON)
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Fig. 13. VO1 and VO2 load transient (0 mA to 400 mA)
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Fig. 14. VO1 and VO2 output ripple (100 mA)
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Fig. 15. VO1 and VO2 output ripple (200 mA)
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Fig. 16. VO1 and VO2 output ripple (600 mA)
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Fig. 17. VO1 and VO2 output ripple (800 mA)
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Nexperia NEX10058
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Fig. 18. VO3 load transient (50 mA to 100 mA)
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Fig. 19. VO3 output ripple (100 mA)
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Fig. 20. VO3 output ripple (150 mA)
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Nexperia NEX10058
1 A triple-output AMOLED display power supply

13.  Detailed description

13.1.  Overview
NEX10058 is designed for powering AMOLED (Active-Matrix Organic LED) displays which require ELVDD, ELVSS and
AVDD. It integrates a boost converter for ELVDD, an inverting buck-boost converter for ELVSS and a boost converter for
AVDD. Output voltages of all the three converters can be programmed in digital steps through the digital interface control
pins (ASWIRE and ESWIRE).

13.2.  Functional block diagram
The NEX10058 functional block diagram is shown in Fig. 21.
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Fig. 21. Functional block diagram
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Nexperia NEX10058
1 A triple-output AMOLED display power supply

13.3.  Feature description

13.3.1.  Undervoltage lockout (UVLO)
NEX10058 integrates an undervoltage lockout block (UVLO) that enables the device once the voltage on the VIN pin
exceeds the UVLO threshold. No output voltage will be generated if the enable signals are not pulled high. The device, as
well as all converters (ELVDD, ELVSS, AVDD), will be disabled as soon as the VIN voltage falls below the UVLO threshold.

The UVLO threshold is designed with a hysteresis, NEX10058 will continue operating as long as VIN voltage stays above
2.25 V. This guarantees a proper operation even in the event of extensive line transients when the battery gets suddenly
heavily loaded.

13.3.2.  Thermal shutdown (TSD)
The device has a build-in temperature sensor which monitors the internal junction temperature. When the junction
temperature exceeds 145 °C, NEX10058 will shut down. When the junction temperature falls below the thermal recovery
temperature, approximately 115 °C, the device restarts by using soft-start sequence.

13.3.3.  Boost converter (VO1: ELVDD)

Start-up
After VIN voltage rises above UVLO threshold and ESWIRE pulls high, the ELVDD boost regulator will start to work. There is
always a soft-start process during start-up procedure to prevent inrush current.

Steady state
The ELVDD boost regulator uses the constant frequency (1.45 MHz fixed) valley current mode topology to ensure reliable
over-current protection and fast transient responses. The main switch turns off at the beginning of each clock cycle and the
switch current is sensed.

The sensed voltage and a fixed external ramp used to compare with the output voltage of the error amplifier to generate the
duty cycle in the PWM modulator. Then the main switch will be turned on and the rectifier switch will turn off until the arrival
of the next clock cycle.

The output voltage VVO1 is adjustable between 4.6 V and 5 V with a default voltage of 4.6 V with 100 mV step through the
ESWIRE pin.

Shutdown
When VIN voltage falls below UVLO threshold or ESWIRE is pulled low, the ELVDD boost regulator will starts to shutdown
mode, and there is a discharge function to quickly remove ELVDD voltage after shutdown. To enter shutdown mode, make
sure ESWIER voltage keeps low for tOFF time of 45 μs (typical).

In shutdown mode, its output is fully isolated (input to output and output to input).

13.3.4.  Inverting buck-boost converter (VO2: ELVSS)

Start-up
After VIN voltage rises above UVLO threshold and ESWIRE pulls high and ELVDD starts soft-start process, and then wait for
10 ms of delay, the ELVSS inverting buck-boost regulator will start to work. The regulator works in peak current mode at the
entire start-up procedure.

There is always a soft-start process during start-up procedure to prevent inrush current.
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Nexperia NEX10058
1 A triple-output AMOLED display power supply

Steady state
The inverting buck-boost converter VO2 operates with a peak-current-mode topology and fixed 1.45 MHz frequency. The
VO2 output voltage can be programmed between -6.6 V to -0.5 V (default -4.0 V) with 100 mV steps through the ESWIRE
pin.

The ELVSS converter works at PSM mode at light load conditions, which is good for high efficiency.

Shutdown
When VIN falls below UVLO threshold or ESWIRE is pulled low, the inverting Buck-Boost converter VO2 will starts to
shutdown mode and there is a discharge option to quickly remove ELVSS voltage after shutdown. To enter shutdown mode,
make sure that ESWIER voltage keeps low for tOFF time of 45 μs (typical).

In shutdown mode, its output is fully isolated (input to output and output to input).

13.3.5.  Boost converter (VO3: AVDD)

Start-up
After VIN rises above UVLO threshold and ESWIRE pulls high, the ELVDD Boost regulator will start to work. There is always
a soft-start process during start-up procedure to prevent inrush current.

Steady state
The AVDD Boost regulator uses the constant frequency (1.45 MHz fixed) peak current mode topology to ensure reliable
over-current protection and fast transient responses. The main switch turns on at the beginning of each clock cycle and the
switch current is sensed. The sensed voltage and a fixed external ramp used to compare with the output voltage of the error
amplifier to generate the duty cycle in the PWM modulator. Then the main switch will be turned off and the rectifier switch will
turn on until the arrival of the next clock cycle.

The VO3 output voltage can be programmed through ASWIRE pin, and the output voltage table can be changed by SET
pin. When SET = low, the VO3 voltage is available between 7.1 V and 7.8 V (default 7.6 V) with 100 mV steps. While SET =
high, the VO3 voltage is available between 6.9 V and 7.9 V (default 7.6 V) with 50 mV steps.

The AVDD converter works at PSM mode at light load conditions, which is good for high efficiency.

Shutdown
When VIN falls below UVLO threshold or ESWIRE is pulled low, the ELVDD Boost regulator will starts to shutdown mode
and there is a discharge function to quickly remove ELVDD voltage after shutdown. To enter shutdown mode, make sure
ESWIER voltage keeps low for tOFF time of 45 μs (typical).

In shutdown mode, its output is fully isolated (input to output and output to input).

13.3.6.  Start-up sequence, soft start, shut-down and discharge
Pulling ASWIRE high enables the VO3 boost converter. Pulling ESWIRE high enables the VO1 boost converter and VO2
buck-boost converter. The VO2 always starts 10 ms later than VO1 with a default value of -4 V. All converters start with soft-
start function to limit the inrush current.

VO1, VO2 start-up and programming (ESWIRE)
The ESWIRE interface controls the on/off state of ELVDD and ELVSS. The ELVDD boost converter begins soft start to
its default voltage 4.6 V with a tINIT time delay after the ESWIRE logic level goes high. The ELVSS inverting buck-boost
converter with -4 V default value starts to operate 10 ms later than the ELVDD boost converter. Both converters are
implemented with soft start to limit the inrush current. When ESWIRE interface goes low for tOFF time, the ELVDD and
ELVSS converters stop operation simultaneously.
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The ELVDD and ELVSS output voltage both are programmable by applying different pulses to ESWIRE interface, which also
counts the rise edges, plus a high logic level of ESWIRE lasts longer than a tSTORE time is detected after control pulses stop,
the ELVDD and ELVSS outputs start altering to the target voltage.

aaa-043274

tSS2

tSS1

tINIT

tDELAY

tL tH tOFF

VIN

ESWIRE

ELVDD

ELVSS

21 47

4.6 V

-4 V
-2 V

tSTORE

Fig. 22. Power sequence: ELVDD, ELVSS

Table 9. Programming table: ELVDD, ELVSS
ESWIRE
pulses VO2 (ELVSS) ESWIRE

pulses VO2 (ELVSS) ESWIRE
pulses VO2 (ELVSS) ESWIRE

pulses VO1 (ELVDD)

0, default -4.0 V 22 -4.5 V 44 -2.3 V 0, default 4.6 V
1 -6.6 V 23 -4.4 V 45 -2.2 V 76 5.0 V
2 -6.5 V 24 -4.3 V 46 -2.1 V 77 4.9 V
3 -6.4 V 25 -4.2 V 47 -2.0 V 78 4.8 V
4 -6.3 V 26 -4.1 V 48 -1.9 V 79 4.7 V
5 -6.2 V 27 -4.0 V 49 -1.8 V 80 4.6 V
6 -6.1 V 28 -3.9 V 50 -1.7 V - -
7 -6.0 V 29 -3.8 V 51 -1.6 V - -
8 -5.9 V 30 -3.7 V 52 -1.5 V - -
9 -5.8 V 31 -3.6 V 53 -1.4 V - -
10 -5.7 V 32 -3.5 V 54 -1.3 V - -
11 -5.6 V 33 -3.4 V 55 -1.2 V - -
12 -5.5 V 34 -3.3 V 56 -1.1 V - -
13 -5.4 V 35 -3.2 V 57 -1.0 V - -
14 -5.3 V 36 -3.1 V 58 -0.9 V - -
15 -5.2 V 37 -3.0 V 59 -0.8 V - -
16 -5.1 V 38 -2.9 V 60 -0.7 V - -
17 -5.0 V 39 -2.8 V 61 -0.6 V - -
18 -4.9 V 40 -2.7 V 62 -0.5 V - -
19 -4.8 V 41 -2.6 V - - - -
20 -4.7 V 42 -2.5 V - - - -
21 -4.6 V 43 -2.4 V - - - -

Transition timing (ESWIRE)
NEX10058 provides ELVSS transition time control function by ESWIRE command. The transition time is 60 μs in the default
fast mode. The device enters slow mode after 74 ESWIRE pulses. The slow mode transition time is 16ms and ELVSS
regulates by 4 steps of 25 mV in 16 ms.
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aaa-04327560 µs (fast)

16 ms (slow)

ELVSS

Fig. 23. ELVSS transition timing

Table 10. Transition time: ELVSS
ESWIRE pulses ELVSS transition time

0, default 60 μs/100 mV

74 16 ms/100 mV

75 60 μs/100 mV

VO3 start-up and programming (ASWIRE)
The AVDD output VO3 can be programmed through ASWIRE interface, and the output voltage table can be changed by the
condition of SET interface. When SET = low, AVDD is available from 7.1 V to 7.8 V with 100 mV steps, while SET = high,
AVDD is available from 6.9 V to 7.9 V with 50 mV steps.

The AVDD boost converter begins soft start to its default voltage of 7.6 V with a tINIT time delay after the ASWIRE logic level
goes high. There is a soft start to limit inrush current.

The AVDD output voltage is programmable by applying different pulses to ASWIRE interface, which counts the rise edges,
plus a high logic level to ASWIRE lasts longer than a tSTORE time is detected after control pulses stop, AVDD starts adjusting
to the target voltage. The AVDD boost converter turns off with a tOFF time delay after the logic level of ASWIRE interface
goes from high to low.

aaa-043276

VIN

ASWIRE

AVDD

21 3

7.8 V (SET = H)
tSS3

tL tH

tSTORE

tOFF

tINIT

Fig. 24. Power sequence: AVDD

Table 11. Programming table: AVDD
SET = high SET = low

ASWIRE pulses VO3 (AVDD) ASWIRE pulses VO3 (AVDD) ASWIRE pulses VO3 (AVDD)

0, default 7.60 V 11 7.40 V 0, default 7.60 V

1 7.90 V 12 7.35 V 1 7.80 V

2 7.85 V 13 7.30 V 2 7.70 V

3 7.80 V 14 7.25 V 3 7.60 V

4 7.75 V 15 7.20 V 4 7.50 V

5 7.70 V 16 7.15 V 5 7.40 V

6 7.65 V 17 7.10 V 6 7.30 V
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SET = high SET = low

ASWIRE pulses VO3 (AVDD) ASWIRE pulses VO3 (AVDD) ASWIRE pulses VO3 (AVDD)

7 7.60 V 18 7.05 V 7 7.20 V

8 7.55 V 19 7.00 V 8 7.10 V

9 7.50 V 20 6.95 V - -

10 7.45 V 21 6.90 V - -

Fast discharge function
NEX10058 supports fast discharge which is controlled by ASWIRE and SET pins. When power off and the fast discharge is
on state, all outputs of the device are discharged to GND. While the fast discharge is off state, all outputs remain Hi-Z status.
Table 12 shows the demands of the FD function.

Table 12. Demands of the FD function
SET = high SET = low

ASWIRE pulses Discharge ASWIRE pulses Discharge

0, default Off 0, default Off

25 On 11 On

26 Off 12 Off

13.3.7.  Short-circuit protection (SCP)
The short-circuit protection block monitors the output voltage of AVDD, ELVDD, ELVSS to protect the device of short
connections to ground or overload. If the output voltage (AVDD, ELVDD or ELVSS) is lower than the SCP threshold voltage
of each over tSCP by overload or output short-circuit condition (including ELVDD short to ELVSS), NEX10058 enters latched
shutdown mode, and all converters stop operating.

Only resetting the power supply or both pulling the ASWIRE and ESWIRE interface to low at the same time for more than a
tOFF time can restart the device.

Conditions that can trigger SCP:

• During normal operation, AVDD, ELVDD, ELVSS falls below the SCP threshold voltage (90% typical of its nominal value)
over tSCP.

• ELVDD is not in regulation for 10 ms after being enabled (ESWIRE = HIGH).
• ELVSS is not in regulation for 10 ms after being enabled (20 ms after ESWIRE = HIGH).
• AVDD is not in regulation 5 ms after being enabled (ASWIRE = HIGH).

13.3.8.  Device reset
A power cycle resets all settings to default values as well as the SCP and OTSD.

Conditions that can reset the device:

• Input power cycle to reset all settings to default values.
• SCP and OTSD to reset all settings to default values.
• ASWIRE keeps low for tOFF to reset the voltage of AVDD to default value of 7.6 V, and output discharge configuration.
• ESWIRE keeps low for tOFF to reset the voltage of ELVDD and ELVSS to default value of 4.6 V and -4 V, and ELVSS

transition time to default value of fast version.
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14.  Layout guidelines
• Keep pin AVIN separated from pin PVIN on the ball pins and connected at the far end of the PCB.
• Keep analog ground and power ground connected at a single point.
• Place input capacitors on PVIN and output capacitors on ELVSS as close as possible to the device.
• Place output capacitors on ELVDD and AVDD as close as possible to the device.
• Traces of switching nodes (SW1, SW2 and SW3) should be short and wide.
• Add vias for power paths to obtain lower equivalent resistance on power paths and facilitate heat dissipation.

CO2A

CO2B

CO1A

CO3ACO3B

CO1B

L1
CIN1

L3

CIN3

CIN2

CAVIN

L2

U1

aaa-044811

Fig. 25. PCB layout
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15.  Package outline

(View Rotated 90° CW)

Fig. 26. Package outline WLCSP25_SOT8117 (WLCSP25)
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16.  Abbreviations
Table 13. Abbreviations
Acronym Description
ANSI American National Standards Institute
AMOLED Active-Matrix/Organic Light-Emitting Diode
ESD ElectroStatic Discharge
ESDA ElectroStatic Discharge Association
FD Fast Discharge
HBM Human Body Model
JEDEC Joint Electron Device Engineering Council
LED Light-Emitting Diode
MOSFET Metal-Oxide-Semiconductor Field-Effect Transistor
OLED Organic Light-Emitting Diode
OTSD Overtemperature Shutdown
PSM Pulse Skip Mode
PWM Pulse Width Modulation
SCP Short-Circuit Protection
UVLO Under-Voltage LockOut

17.  Revision history
Table 14. Revision history
Document ID Release date Data sheet status Change notice Supersedes
NEX10058 v.1.1 20251224 Product data sheet - NEX10058 v.1

Modifications: • Overall update.

NEX10058 v.1 20251113 Product data sheet - -
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18.  Legal information

Data sheet status

Document status
[1][2]

Product
status [3]

Definition

Objective [short]
data sheet

Development This document contains data from
the objective specification for
product development.

Preliminary [short]
data sheet

Qualification This document contains data from
the preliminary specification.

Product [short]
data sheet

Production This document contains the product
specification.

[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

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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