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UC1-3 Always ON –

5 Rail solution (PMICs)

Config1

• Separate rails for

– VCCINT_VCU, VCC_PSINTF, 
VCC_PSINTLP, 
VCC_PSINTFP_DDR

• Max 4A
– VCCINT, VCCINT_IO, 

VCCBRAM

• Max 4.5A

Config2

• Combined rail for

– VCCINT_VCU, VCC_PSINTF, 
VCC_PSINTLP, 
VCC_PSINTFP_DDR, VCCINT, 
VCCINT_IO, VCCBRAM

– Max 6.0A

Two configuration options:
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UC1-3 Always ON –

5 Rail solution (PMICs Config1)

1a

1b

Config1

Separate rails
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Design Specifications –

UC1-3 Always ON 5 Rails (PMICs Config1)

Rail# Rails Vout max Load MPS part# Footprint

1a
VCCINT_VCU, VCC_PSINTF, VCC_PSINTLP, 

VCC_PSINTFP_DDR
0.85/0.9V +/-

5% 4A

PMIC
MP5416

QFN-28(4mmx4mm)

1b
VCCINT, VCCINT_IO, VCCBRAM

0.85/0.9V +/-
5% 4.5A

2

VCC_PSAUX, VCC_PSDDR_PLL, VCC_PSADC, 
VCCAUX, VCCAUX_IO, VCCADC, DDR_VPP1, 

VCCO(0..)HDIO,  VCCO(0..)HPIO 1.8V+/-3% 2.5A

3 no MGT, VCC_PSPLL, VCC_VCU_PLL 1.2V+/-3% 2A

4
VCCO_PSDDR, DDR_VDD2, DDR_VDDQ, 

VCCO(0..)HDIO
USER (1.1-

1.5V) 3.5A mini PMIC
MP5403

UTQFN-20 
(2.5mmx3mm)

5 VCCO_PSIO[0..2], VCCO(0..)HDIO
USER (1.8-

3.3V) 2.5A

Config1
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300mA LDO2

300mA LDO4

DCDC1

5.5V/4.5A

I2C VID, 0.6V-2.187V

2.7V-5.5V 

Vin1

UVLO
1.5MHz OSC

Phase shift

GND1

Vout1SW1

FB1

SCL

Driver & 

Control

I2C Register & OTP

Power Logic Control

DCDC2

5.5V/2.5A

I2C VID, 0.8V-3.975V

Vout2SW2

FB2

DCDC3

5.5V/4A

I2C VID, 0.6V-2.187V

Vout3SW3

FB3

DCDC4

5.5V/2A

I2C VID, 0.8V-3.975V

Vout4SW4

FB4

OUT4

300mA LDO5

Driver & 

Control OUT5

SDA

Control Logic

VIN1

VIN3

GND3

nPBIN

RSTO

AGND

10mA LDORTC
Driver & 

Control

Driver & 

Control

300mA LDO3
Driver & 

Control

OUTRTC OUT2 OUT3

VIN2

AVIN

2.7V-5.5V 

AVIN

1uF
AGND

VIN5

GND2

VIN2

GND4

VIN4

Block Diagram –

UC1-3 Always ON 5 Rails (PMICs Config1)

LDO4 @ 300mA max

LDO5 @ 300mA max

MP5416

Requires factory programming

1.2V +/-3% @2A max

Rail4 Vin 4.5 to 5.5V

USER (1.8 – 3.3V) @ 2.5A max

0.85/0.9V +/-3% @ 4.5A max Rail1b

1.8V +/-3% @ 2.5A max Rail2

0.85/0.9V +/-3% @ 4A max Rail1a

Rail3

spare

Vin 4.5 to 5.5V

Buck1

MP5403

Load Sw

Buck2

Rail5

USER (1.1 – 1.5V) @ 3.5A max

spare

LDO2 @ 300mA max

LDO3 @ 300mA max

Power on sequence     1    2   3

Config1
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UC1-3 Always ON –

5 Rail solution (PMICs Config2)

Config2

Combined rail



The Future of Analog IC Technology
®

Design Specifications –

UC1-3 Always ON 5 Rails (PMICs Config2)

Config2
Rail# Rails Vout max Load MPS part# Footprint

4 VCCO_PSDDR, DDR_VDD2, DDR_VDDQ, 
VCCO(0..)HDIO USER (1.1-1.5V) 4A

PMIC
MP5416

QFN-28(4mmx4mm)

5
VCCO_PSIO[0..2], VCCO(0..)HDIO USER (1.1-1.5V) 4.5A

2

VCC_PSAUX, VCC_PSDDR_PLL, 
VCC_PSADC, VCCAUX, VCCAUX_IO, 

VCCADC, DDR_VPP1, VCCO(0..)HDIO,  
VCCO(0..)HPIO 1.8V+/-3% 2.5A

3 no MGT, VCC_PSPLL, VCC_VCU_PLL 1.2V+/-3% 2A

1

VCCINT, VCCINT_VCU, VCCINT_IO, 
VCCBRAM, VCC_PSINTF, VCC_PSINTLP, 

VCC_PSINTFP_DDR

0.85/0.9V +/-5% 6.0A
(combined)

mini PMIC
MP5403

UTQFN-20 
(2.5mmx3mm)

0.85/0.9V +/-5%
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300mA LDO2

300mA LDO4

DCDC1

5.5V/4.5A

I2C VID, 0.6V-2.187V

2.7V-5.5V 

Vin1

UVLO
1.5MHz OSC

Phase shift

GND1

Vout1SW1

FB1

SCL

Driver & 

Control

I2C Register & OTP

Power Logic Control

DCDC2

5.5V/2.5A

I2C VID, 0.8V-3.975V

Vout2SW2

FB2

DCDC3

5.5V/4A

I2C VID, 0.6V-2.187V

Vout3SW3

FB3

DCDC4

5.5V/2A

I2C VID, 0.8V-3.975V

Vout4SW4

FB4

OUT4

300mA LDO5

Driver & 

Control OUT5

SDA

Control Logic

VIN1

VIN3

GND3

nPBIN

RSTO

AGND

10mA LDORTC
Driver & 

Control

Driver & 

Control

300mA LDO3
Driver & 

Control

OUTRTC OUT2 OUT3

VIN2

AVIN

2.7V-5.5V 

AVIN

1uF
AGND

VIN5

GND2

VIN2

GND4

VIN4

Block Diagram –

UC1-3 Always ON 5 Rails (PMICs Config2)

LDO4 @ 300mA max

LDO5 @ 300mA max

MP5416

Requires factory programming

1.2V +/-3% @2A max

Rail1 Vin 4.5 to 5.5V

USER (1.8 – 3.3V) @ 4A max

0.85/0.9V +/-3% @ 6.0A max

Rail4

1.8V +/-3% @ 2.5A max Rail2

Rail5

Rail3

spare

Vin 4.5 to 5.5V

Buck1

MP5403

Load Sw

Buck2

USER (1.1 – 1.5V) @ 4.5A max

spare

LDO2 @ 300mA max

LDO3 @ 300mA max

Power on sequence     1    2   3

Config2
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MPS product selector –

UC1-3 Always ON 5 Rails (PMICs)

5 RAILS 
(PMIC)

Voltage (V) Tolerance ZU2CG ZU2EG (A) ZU3CG ZU3EG ZU4CG ZU4EG ZU4EV ZU5CG ZU5EG ZU5EV

Rail 1 0.85/0.9 +/-3%

PMIC - MP5416Rail 2 1.8 +/-3%*

Rail 3 1.2 +/-3%*

Rail 4 USER (1.1-1.5)

mini PMIC - MP5403

Rail 5 USER (1.8-3.3)
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MP5416

PMIC with 4xBucks and 5xLDOs
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MP5403

mini PMIC with 2xBucks and Load switch
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MPS design highlights

– High Efficiency

– Cost effective

– Smallest Solution Size

– Minimum External Components

– Fast Transient Response and minimum ripple
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MPS Contacts

Thank you

For additional information please contact 

MPS Reference Design Team 

at referencedesign@monolithicpower.com

For general information

http://www.monolithicpower.com

mailto:referencedesign@monolithicpower.com
http://www.monolithicpower.com/

