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xr1 ITHER
Base part | Package type Standard pack | Orderable part number Description
number
IRPS5401IM | QFN7mmx7 mm | Tape and Reel | IRPS5401MTRPBF Unprogrammed
IRPS5401M | QFN7mmx7mm | Tape and Reel | IRPS5401MXIO3TRP Pre-programmed per
Table 2
IRPS5401M | QFN7mmx7mm | Tape and Reel | IRPS5401MXI04TRPXUMAL Pre-programmed per
Table 3
=2 IRPS5401MXIO3TRP IR ECE
Config | R_MTP A (bold = B (of D LDO
R_ADDR | external PS) (supplied from)
1 8.87kQ 1.8V/0.5A 1.8V/1.4A 0.85V/0.6A 0.85V/3.7A 1.2V (B)
2 10kQ 1.2V/1.2A 0.85V/0.6A 3.3V/1.5A 0.85V/4A 1.8V (C)
3 11kQ 1.8V/0.5A 5V/1.5A 3.3V/3.3A 0.85V/2A 1.8V (C)
4 2.32kQ 0.85V/16A 1.2V/1.5A 1.8V/1A 1.8V/4A 1.2V (D or external)
5 2.87kQ 0.85V/25A 1.2V/1.5A 1.8V/1A 1.8V/4A 1.2V (D or external)
6 3.48kQ 3.3V/1.4A 1.8V/1A 0.9V/3A 1.2V/3A 0.85V (A)
T 4.12kQ 0.72V/9A 3.3V/2A 0.85V/7A 1.2V (B)
8 4.75kQ 0.72V/15A 3.3V/2A 0.85V/TA 1.2V (B)
9 5.49kQ 1.8V/1A 1.2V/1.5A 1.8V/4A 2.5V/1.5A 1.8V (D)
10 6.19kQ 0.9V/2A 1.2V/1.5A 1.8V/2.5A 1.2V/2A 0.85V (C)
11 6.98kQ 0.72V/9A 1.2V/1.5A 0.85V/4A 1.8V/2A 1.2V (D or external)
12 7.87kQ 0.72V/20A 1.2V/1.2A 0.85V/4A 1.8V/2A 1.2V (D or external)
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%3 IRPS5401MXI04TRPAUMAL IFE& AL B
Config | R_MTP A (bold = B C D LDO
R_ADDR | external PS) (supplied from)
1 Not
used
2 Not
used
3 Not
used
4 2.32kQ 0.85V/ 15A 1.8V/2A 1.2V/5A 0.9V/0.5A
(external 2.5V)
5 2.87kQ | 3.3V/10A 1.13V/1A 5V/2.1A 1.8V/3A 0.85V/0.5A (external
2.5V)
6 3.48kQ 0.85V/15A 1.8V/2A 0.85V/7A 3.3V/0.5A (optional)
7 4.12kQ | 3.3V/10A 2.5V/2A 1.2V/6A 0.85V/0.5A
(external 2.5V)
8 475kQ | 1.2V/6A 2.5V/0.5A 1.8V/5A 1.8V/0.5A
(external 2.5V)
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5|Bzhak
4 5IRIThAEE
xRa PIN Zh&E
PIN Description If not used
# Name TYP
1,23 |VIN_D PN Input supply voltage pins for Switcher D. Decouple locally by Short To
connecting a ceramic capacitor from this pin to GND. GND
4 BOOT_D A[B] Supply input for Switcher D high side FET gate drive.
Connect a 0.1uF MLCC between this pin and PHASE_ D pins. | Open
An internal diode is connected between VDRV and this pin
5,6,7 PHASE_D P[O] |Switch node of Switcher D. Connect directly to the output 0
inductor. pen
8,9, PHASE_C P[O] | Switch node of Switcher C. Connect directly to the output o
10 inductor. pen
11 BOOT_C A[B] Supply input for Switcher C high side FET gate drive. Connect
a 0.1uF MLCC between this pin and PHASE_C pins. An Open
internal diode is connected between VDRV and this pin
12, VIN_C P Input supply voltage pins for Switcher C. Decouple locally by Short To
13,14 connecting a ceramic capacitor from this pin to GND. GND
15 FB_C All] Switcher C feedback input. Connect directly to VOUT_C for
output voltages less than 2.55V. Connect to VOUT_C with a Open
2:1 resistor divider for output voltages greater than 2.55V.
16 PG_D D[0O] |Opendrain power good outputindicating Switcher D is
powered up Open
17 ALERT# D[O] |I12C/PMBus Alert line. This alert signal can indicate one or
more faults, allowing the system bus manager to poll the
device and identify the root cause. All faults or customer Open
selected faults such as overcurrent or over-temperature may
be specifically masked to this pin.
18 CLK D [B] [2C/PMBus Clock Line. Pull up to VDDIO with 10K n/a
19 DATA D [B] I2C/PMBus Data Line. Pull up to VDDIO with 10K n/a
20 VDDIO P[] Pull-up signal voltage for I2C communications. Connect to the
same I/O rail used by the 12C master. n/a
21 1v8 A[Q] 1.8V reference used by the device for internal analog and digital
control. Decouple using a 1.0uF X7R type ceramic n/a
capacitor
22 VIN_LDO P [l] Input to the linear regulator. See linear regulator section for Short To
specific requirements. This voltage can range from 1.2V to GND
5.5V, with restrictions on overall power dissipation
23 VO_LDO A[O] LDO output Open
24 FB_L Alll LDO feedback input Open
25 PG_L D[1] Open drain power good output indicating LDO is powered up. Open
Pull up to 5V with 10K
26 PG_A D[1] Open drain power good output indicating switcher A is powered
up. Pull up to 5V with 10K Open
Datasheet 8of61 V2.8
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PIN Description If not used
# Name TYP

27 PG_C D[1] Open drain power good output indicating switcher C is powered
up. Pull up to 5V with 10K Open

28 EN_L D[] LDO enable input control. Active High, external termination Short To
required, do not leave floating. LVTTL threshold levels. ‘ON’ GND
threshold is 2.1V minimum

29 SLEEP# DI[l] Active low signal to place the device in a low power mode sh
LVTTL threshold levels. ‘SLEEP ENABLED’ threshold is 0.8V | \%tc
maximum

30 PG_B D[1] Open drain power good output indicating switcher B is
powered up. Pull up to 5V with 10K Open

31 FB_B Alll Switcher B feedback input. Connect directly to VOUT_B for
output voltages less than 2.55V. Connect to VOUT_B with a Open
2:1 resistor divider for output voltages greater than 2.55V.

32 VIN_B Pl Input supply voltage pin for Switcher B. Decouple locally by Short To
connecting a ceramic capacitor from this pin to GND. GND

33 BOOT_B A[B] Supply input for Switcher B high side FET gate drive.
Connect a 0.1uF MLCC between this pin and PHASE_ B pins. | Open
An internal diode is connected between VDRV and this pin

34,35 | PHASE_B P[O] |Switch node of Switcher B. Connect directly to the output
inductor. Open

36,37 | PHASE_A P[O] |Switch node of Switcher A. Connect directly to the output
inductor. Open

38 BOOT_A A[B] Supply input for Switcher A high side FET gate drive. Connect
a 0.1uF MLCC between this pin and PHASE_A pins. An Open
internal diode is connected between VDRV and this pin

39 VIN_A P[] Input supply voltage pin for Switcher A. Decouple locally by Short To
connecting a ceramic capacitor from this pin to GND. GND

40 RTN_A Alll Differential feedback return signal for Switcher A. This canbe | Short
connected remotely to the return location of VOUT_A. together

41 FB_A Alll Differential feedback positive signal for Switcher A. Connect
directly to VOUT_A for output voltages less than 2.55V. Connect | Short
to VOUT_A with a 2:1 resistor divider for output together
voltages greater than 2.55V.

42 EN_A DIl Switcher A enable input control; external termination Short To
required, do not leave floating. LVTTL threshold levels. ‘ON’

. . GND

threshold is 2.1V minimum

43 PWM_A A[O] PWM signal for Switcher A to be used when Switcher Ais
configured for use with an external IR MOSFET™ Power
Stage. This PWM pin is a 5V PWM. This pinis used to drive a
5V capable external power stage such as an IR355x power Open
stage and is a tri-state or tri-level signal. A resistor and zener
clamp must be used when paired with a 3.3V only power
stage (see figure 11). Leave floating if this pin is not used

44 EN_B D[l Switcher B enable input control; external termination Short To
required, do not leave floating. LVTTL threshold levels. ‘ON’ | GND

Datasheet 9of6l V2.8
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PIN Description If not used
# Name TYP
threshold is 2.1V minimum
45 ISEN_A- All] Negative (return) sense point for Switcher A external IOUT Short
sense. together
46 ISEN_A+ All] Positive sense point for Switcher A external IOUT sense. Short
together
47 VDRV A[O] 5V drive voltage used to power the internal MOSFET drivers. Use
a2.2Q, 2.2ufF filter from VCC to insure noise from this switching n/a
node is not injected into the VCC pin. See the application
section. Terminate decoupling cap to GND (pin 57)
48 VCC A[O] 5V source used by the device to power internal analog and
digital control. When VCC is self-generated by the device
(from VSUPPLY), do not load this pin with any load other n/a
than VDRV. Decouple using a 2.2uF X7R type ceramic
capacitor.
Terminate decoupling cap to AGND (pin 50)
49 VSUPPLY All Input voltage for internal LDO for internally generated VCC Short
toVCC
50 AGND Ground reference for the analog and digital control. n/a
51 EN_C D[I] Switcher C enable input control; external termination Short To
required, do not leave floating. LVTTL threshold levels. ‘ON’
. . GND
threshold is 2.1V minimum
52 SYNC_CLK D[1] External Synchronization pin. LVTTL threshold levels. ‘HIGH’ | Short to
threshold is 2.1V minimum, ‘LOW’ is 0.8V maximum GND
53 EN_D DIl Switcher D enable input control; external termination Short to
required, do not leave floating. LVTTL threshold levels. ‘ON’
. . GND
threshold is 2.1V minimum
54 MTP Alll Aresistor placed to ground on this pin selects which of 15 MTP
banks of memory are used. By allowing up to 15 MTP memory
banks, a user can use up to 15 identical IRPS5401 devices on a
single board using just one customer- configuration file. If this | n/a
pinis above 2V when POR occurs, the device will not load OTP
and the 12C address will be 0Ah.
Decouple with 0.01uF cap.
55 ADDR_PROT Use a resistor on this pin to set the I12C and/or PMBus Address
offset for the device If the 12C register R/W protect security
function is used and ‘PIN’ protect is enabled, this pin must be | n/a
asserted high to disable the R/W protection. Decouple with
0.01uF cap.
56 FB_D All] Switcher D feedback input. Connect directly to VOUT_D for
output voltages less than 2.55V. Connect to VOUT_D with a Open
2:1 resistor divider for output voltages greater than 2.55V.
57 GND Ground. The large metal pad on the bottom must be connected
to Ground. n/a
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SN RABTEE

6 “ R ARTEE

B AN ERATEE R ERN RIS S HEMKA MR, XENNENITEE, HAEWE
SR LN EREMET IR FIEEA DR 4 TS IERIBIT.

&5 HRE BE
Vin [A_B_C_D], VSUPPLY -0.3Vto 16V
VCC, VDRIVE -0.3Vto 6V
VDDIO -0.3to 5.5V
1v8 -0.3Vto 2V
BOOT [A_B_C_D] -0.3Vto 22V
BOOT [A_B_C_D] <10ns transient -0.3Vto 24V
SW[A_B_C_D] -0.3Vto 16V
SW[A_B_C_D] <10ns transient -4V to 18V
BOOT to SW[A_B_C_D] -0.3Vto VCC +0.3V (Note2)
Input / Output Pins -0.3Vto VCC +0.3V (Notel)
GND to AGND -0.3Vto +0.3V
rRe HRAER
Junction to Ambient Thermal Resistance 6, 13.5°C/W
Junction to PCB Thermal Resistance © e 3°C/W
Maximum Storage Temperature Range -55°CTo 150°C
Maximum Junction Operating Temperature Range -40°C To 125°C (Note 3)
Maximum Lead Temperature (Soldering 10s) 300°C
RE:

1. BRIEZE WL, ZREELL I 2
2. BEFIFEI 6V
3. HEMEEE I I R E IR A T I KB TE =5,
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7 S

ARIEAIEETTMHEEN TERG

R
Recommended Operating Ambient Temperature Range* -40°C to 85°C
VIN [Ato D] 1.2V to 14V (with external VCC)
VSUPPLY (for Internal VCC) 6V to 14V
External VCC and VDRIVE Voltage Range 4.5Vto0 5.5V
VDDIO 3.3V
SWA and SWB Output Load 0Ato2A
SWC and SWD Output Load 0Ato4A
Combined SWC+SWD Output Load 0Ato 8A

AR BEIFYFRFTE THEHAZTLEF I TR EEE, B EAFRS 25°C BXRAIFE,

ZRE *TEIRF0°C BY @ /E FIaiThY, FEAEBBAEL LA Z2/EER60 2. 1£419.3

&8 BSIEE

Parameter Symbol Conditions Min. Typ. Max. | Unit

UVLO Turn-on 42 45 v

Threshold ' '

UVLO Turn-off

Threshold 36 3.9 v

S v C ¢ | All outputs disabled 40 45 A
upply turren Ve (low power disabled) m

S v C ¢ | All outputs disabled 25 30 A

rren m

upply tLurre Ve (low power enabled)

Supply Current | SLEEP# =low 10 25 uA

PPYY e (Sleep Mode Enabled)

VDRV

UVLO Turn-on

Threshold 4.2 4>V

UVLO Turn-off

Threshold 36 3.9 v

All outputs Enabled, fsw

Supply Current lvary —800kHz 15 mA

Internal Supply VCC

LDO

Input Voltage 6 - 14 v

Output Voltage (on Vcc Ta=25°C, 6.0V<VSUPPLY<14V,

pin) Vee OmA<lout<50mA 4.6 4.85 51 Vv

Datasheet
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Parameter Symbol Conditions Min. |[Typ. Max. | Unit
Output Current loutmax - 75 mA
VDDIO
Input Voltage* 12C termination voltage 1.62 - 55 |V
Input High Voltage % of VDDIO 60 - - %
Input Low Voltage % of VDDIO - - 30 %
Input Leakage Vpad=0to 5.5V -1 - 1 HA
Reference Voltage
(DAC) [A to D]
Range 0.25 255 |V
Resolution 5 mV
Accuracy
(0°C to 85°C junction VID=1.0to 2.55V -0.8 - 0.8 %
temperature)

VID = 0.5V to 0.995V -8 - 8 |mv

VID =0.25V to 0.495V -10 - 10 |mv
Accuracy*
(-40°C to 125°C junction VID=1.0t02.55V -1.5 - 15 |%
temperature)

VID = 0.5V t0 0.995V -15 - 15 |[mv

VID =0.25V to 0.495V -20 - 20 |mv
Oscillator & PWM
Generator
Internal Oscillator! - 48 - MHz
Frequency Accuracy S;waooefas‘:tfrje unction -3 - 3 %
Frequency Accuracy -40°Cto 125°C -6.25 +6.25 | %
PWM Frequency Range! 200 - 2000 | kHz
PWM Resolution* - 2.6 - ns
Digital Inputs - TTL ADDR_PROT,

EN_x

Input High Voltage 2.1 - - v
Input Low Voltage - - 08 |V
Input Leakage Vpad=0to0 5.5V -1 - 1 HA
Digital Inputs - TTL SLEEP#
Input High Voltage 2.1 - - v
Input Low Voltage - - 08 |V
Input Leakage Vpad=0to0 5.5V -10 - 10 MA
External Sync SYNC
Frequency range 200 1000 | kHz
Voltage Range 0 5 Vdc
Input High voltage 2.1 v
Datasheet 14 of 61 V2.8
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IRPS5401 PMIC

Flexible Power Management Unit

afineon

ESMESH
Parameter Symbol Conditions Min. Typ. Max. | Unit
Input Low Voltage 08 |V
Input Leakage current Vpad=0to0 5.5V 15 WA
Sync pin capacitance Vpad=0to0 5.5V 10 pF
Synchronization Range
(From OTP setting) 0°C to 85°C -6.25 +6.25 | %
Synchronization Range
(From OTP setting) -40°C to 125°C -3 +3 %
Sync signal Duty Cycle 45 50 55 %
Remote Voltage Sense | FB [A to
Inputs D], RTN_A
FB_x Input Current VOUT =0.25V to 2.55V -35 - 90 HA
RTN_A Input Current - -50 - MA
Differential In .
o teagee E:Lgeﬁ”t RTN_A = +100mV 0 255 1V
RTN_A Input CM -100 - 100 | mV
Voltage!
Remote Current Sense | ISEN_A+/ISEN_A
Inputs -
(é;)rr:;zlon Mode Voltage o1 ] veel |v
Differential Voltage
Range’ -10 - 60 |mv
Analog ADDR_PROT,
Address/Level MTP
Inputs
Output Current! Vpad=0to 1.2V 96 100 104 | pA
Open-Drain Outputs PG_x,
DATA,
ALERT#

Output Low Voltage 4mA - - 03 |V
Output Leakage Vpad=0to0 5.5V - - 15 WA
PWMI/O PWM_A
Output Low Voltage =-4mA - - 04 |V

| = +4mA vee
Output High Voltage 0.45V - - v
Tri-State Leakage Vpad=0to Vcc - - +1 HA
12C/PMBus
Bus Speed! Normal - 100 - kHz

Fast - 400 - kHz

Maximum - 1000 - kHz
Datasheet 150f61 V2.8
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IRPS5401 PMIC

Flexible Power Management Unit

Infineon

BSAESH
Telemetry Reporting -
Switching Outputs [A
toD]
0.97,
. 1.9,
lout, lin, Vin and Selectable 38
Temperature Filter (Selected Frequency applies ] 7'7’ ) .
Rate' to all parameters for all 15;
loops) 31 63:
126
lout, lin, Vin,
Temperature Update - 25 - kHz
Rate!
Vin Reporting Range! 0 - 175 |V
Vin Reporting Accuracy _ o
(-2 to 2%) VIN=12V 2 2 )
Vin Reporting Accuracy VIN=5V -5 - 5 %
Vin Reporting
Resolution® i 3125 i my
Vout Reporting Range! With 2:1 scaling - - 5.1 v
Vout Reporting READ_VOUT reports DAC 0.5 o
Accuracy! setting ’ ’
User Selectable
per output
through
VOUT_MODE 0.244
Vout Reporting command. Actual| 1.953 i "y
Resolution? resolution is '
5mV/10mV 3.906
depending on
VOUT_SCALING
lout Reporting Gain ) Iread=lout(1tgain_error)tl_o
1 gain_error N -5 5 %
Accuracy s*full scale
lout Reporting Offset full Scale =2A for A/B o
Accuracy! _os and 4A for C/D 23 25 | %
lout Reporting
Resolution® i 15.625 i mA
lin Reporting
Resolution® i 7.8125 i mA
P_in Reporting
Resolution® i 31.25 i mw
P_out Reporting 31.95 W
Resolution® i : i m
Temperature Reporting R
Resolution? 0.25 ¢
Temperature Reporting -2 2 %
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IRPS5401 PMIC iﬁineon

Flexible Power Management Unit

SNBSS

Accuracy’

Telemetry Reporting -
Switching Output A
with External IR
MOSFET™ Power Stage

lout
Reporting
Resolution?

- 125 - mA

lout At 100% full load. Assumes +
Reporting 5% accurate external source
Accuracy?

lin
Reporting
Resolution?

- 62.5 - mA

P_in Reporting

Resolution! i 250 i mw

P_out
Reporting
Resolution?

- 250 - mwW

Telemetry Reporting -
LDO

Vin Reporting Range! 0 - 8 v

Vin Reporting

Resolutiont - 7.812 - mvV

Vin Reporting Accuracy -2 - 2 %

Vout Reporting Range! Vout is measured 0 - 4 Y

Vout Reporting 0.244
Resolution: User Selectable through i 1.953 i mv

VOUT_MODE command.
3.906

Vout Reporting Accuracy -2 - 2 %

lout Reporting Range! 0 - 072 |A

lout
Reporting
Resolution?

- 0.976 - mA

lout Reporting Accuracy* At 500mA -10 10 %

P_in Reporting

Resolution? - 15.625 - mw

P_out Reporting

Resolutiont - 15.625 - mw
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IRPS5401 PMIC
Flexible Power Management Unit

SNBSS

afineon

Fault Protection -
Switchers [A to D]

OVP Threshold During
Start-up (until output
reaches 1V)

1.2

1.35

15 \Y

OVP Threshold During
Start-up (until output
reaches 1V)

24

2.75

3.0 v

OVP and UVP Operating Relative to VID, 1:1 scaling

50

400 mV

Threshold? Range:
Resolution:

50

OVP and UVP Operating Relative to VID, 2:1 scaling

100

800 mV

Threshold? Range:
Resolution:

100

OVP and UVP delay* After exceeding threshold

150 ns

OVP and UVP threshold

B For thresholds >200mV
Tolerance

20 %

OC WARN and FAULT

2 Switcher Aand B
Range

OC WARN and FAULT

N Switcher Cand D
Range

OC WARN and FAULT

N Switcher C in C+D mode
Range

1597 |A

OC WARN and FAULT
Resolution

31.25

OC FAULT Threshold
Tolerance At 3Afor A and B, 6A for C and
(0°C to 85°C junction D, at 12Afor C+D

temperature)

-10

+10 %

OC FAULT Threshold
Tolerance! At 3Afor Aand B, 6A for Cand
(-40°C to 125°C junction D, at 12A for C+D

temperature)

-20

+20 %

OT WARN and FAULT
Range?

255 °C

OT WARN and FAULT
Resolution?®

Fault Protection -
Switcher A with
External IR
MOSFET™

Power Stage

OC WARN and FAULT
Range?

255 A

OC WARN and FAULT
Resolution

0.25

External ISENSE
Filter Bandwidth

62

- kHz
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IRPS5401 PMIC

Flexible Power Management Unit

SNBSS

afineon

Fault Protection - LDO

Read Only, % of VOUT as set
in ldo_target_register - Non

- - [0)
OVFAULT tracking OR 125 o
measured VIN/2 - Tracking
OVWARN - 1125 - %
UV FAULT - 75 - %
UV WARN - 87.5 - %
OC FAULT Read Only - 0.72 - A
OC WARN Range 0 - 072 |A
OC WARN Resolution - 3.9 - mA
MOSFET - Switcher A
and B
High Side Switch
I8N SIde Swite Tj = 20°C, BOOT-PHASE = 5V - 150 - |ma
Resistance
Low Side Switch
oW Side Swite Tj = 20°C, VDRV = 5V - 45 - |ma
Resistance
MOSFET - Switcher C
andD
High Side Switch
'EN S1de SWite Tj = 20°C, BOOT-PHASE = 5V i 85 - |Ima
Resistance
Low Side Switch . .
. Tj=20°C, VDRV =5V - 25 - mQ
Resistance
LDO
Input Voltage Vin_ido 1.2 - 5.5 v
Output Voltage Vout_do 0.5 - 3.6 v
Dropout Voltage Vdropout_tdo lout=0.5A, Tj=125°C - - 0.5 v
Output Current lout_Ido - - 0.5 A
Reference Voltage Vref_ido Ta=25°C 490 500 510 mV
-40°C<Tj<85°C 485 500 515 mV
Timing Information
Automatic Time from POR to end of
Configuration from configuration loaded from - 1 - ms
MTP? NVM to working registers
Isense AMP Automatic 1
Trim Time?! ms
Delay f Enable high
Sy ot nla eng Low power mode disabled - 3 - us
to ramp start
Delay from Enable high
y & Low power mode enabled - 600 - us

to ramp start?*

1. BB &1 mur

2. ZLBROC [REN (VR Bl AZHISRAFFEL ) ZBELISAT FIRRAERT ZERIRE, SWA FIB [R5
A2A B3, SWC HID [REIFIEA4A Btz
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IRPS5401 PMIC Infineon
Flexible Power Management Unit

SRAY WV A

8 BB W HAE

o]
Vin L_ r L_. L_
11 3 1 +
< m O [=)
z z z z
= = >
VDRV PWM_A | NC
I BOOT_A 1
‘WT: Vee VOUT_A
I PHASE_A
. 2A Max
L ' RTN A
I Route sense lines l
Vin VSUPPLY B A differentially
o ' !
f Divider optional; only
ISEN_A+| NC required for 2:1 scaling
5.5V Max
o I VIN_LDO ISEN_A-| NC
3.6V,0.5A Max 4
I VO_LDO BOOT B
FB L
d PG_L PHASE_B
| EN_L Ss O
**  IRPS5401
[s)]
S |7 |E=A FB B
2 PG_B Divider optional; only
£ J ) . .
g EN_B required for 2:1 scaling
q:.:a PG_C
= - BOOT C
N | ——ENC
= PG_D
\=————EN_D PHASE_C
1.6V -5V, IQE vbDIO
pull up voltage I
12C or SMBus — | ALERT# FB_C
Terminate to VDDIO CLK Divider optional; only
with 4.7K DATA required for 2:1 scaling
J? ADDR_PROT BOGT O
_ﬂ_ O————— SYNC_CLK PHASE_D
0 SLEEP#
Active Low, pull up to Vec
MTP
L % FB_D
I Divider optional; only
GID required for 2:1 scaling

B s IRPS5401 K 5 #tHACE, Vcc HPIEB LDO 1R it
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IRPS5401 PMIC

Flexible Power Management Unit

S3Y [ F

Infineon

e,
Vin L_. L_.. L_. L_..
Il 1 < +
h o S S
=z =z = z
= = = =
| VDRV PHASE A | NC 1
BOOT A | NC P5V | B
I = _L_ Vee Vin
psy VSUPPLY 1 IR3555 Boot j_
Vee
PWM_A PWM -I- VOUT_A
- Switch ' I O
I ISEN_A+ 1ouT TouT—> 3
2o
17 REFIN GND| TosmC = %
d g
To IR3555 REFIN oy ISEN_A- > + ¥
y | To 1.8V Reference g
1 FB A 1
Route sense lines differentiall 2
5.5V RTN_A 4 L3
oMAX + VIN_LDO l 3
3.6V, 0.5A Max {
% VO _LDO BOOT B
FB_ L
(—————— PG L PHASE_B
= EN_L 55 0
o | ——ros IRPS5401
D
3 | ENA FE_B
o PG B Divider optional; only
k=0 - required for 2:1 scaling
2 | —ENB
5
= PG_C
ol _
BOOT_C
S | ———enc -
PG D
L EN_D PHASE_C
O—h VvDDIO
1.6V =5V, 12C
pull up voltage I
12C or SMBus ALERT# FB C
Terminateto { CLK Divider optional; only
VDDIO with 4.7K | DATA required for 2:1 scaling
J? ADDR_PROT BOOT D
fl o————Jsvnc ok PHASE D
o—
SLEEP#
Active Low, pull up to Vee
MTP
FB_D

qu

GND

Divider optional; only
required for 2:1 scaling

!

Ee

Datasheet
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IRPS5401 PMIC Infineon
Flexible Power Management Unit

S3Y [ F

O
vin 1 1 1 o
ql r:nl OI D|
= =z =z =
= = = s
| VDRV PHASE_A | NC -
BOOT A | NC P5V | -
T - ] Vee Vin I5
psv l— VSUPPLY 1 IR3555 Boot __l
o l Vee PN A PWM e m VOUT_A
Switch ¢ O
I ISEN_A+ 10UT ToutT—> L =
3o
REFIN GND| To SMC €z
| 3
To IR3555 REFIN 1oV ISEN_A- . > + 22
. - o
1 To 1.8V Reference g
I FB A g
Route sense lines differentially 8o
5.5V Max ATN_A 3s
O + VIN_LDO l

3.6V, 0.5A Max +

VO_LDO BOOT B —_l_
FBLL T m VOUT B
O

PG L PHASE_B

2| 1> IRPS5401 T
3 PG_A
g EN_A FB_B
8 E - Divider optional; only
g it required for 2:1 scaling
g EN_B
@D | ——pPacC
| ———— NG BOOT_C __l
NG| PG.D VOUT _C
NC| EN_D PHASE C o,
€=
O—¢4———vppio 4A Max °3
1.0V -5V, 12C w2
pull up voltage I %@
12C or SMBus [ ———— ALERT# FB C 58
Terminate to { CLK g 2
VDDIO with 4.7K | DATA 5%,
? ADDR_PROT 8007 D e

fl o——— s¥no_cwx PHASE D lmT
oO— )

A Max

Active Low, pull up to Vec | SLEEP# T
MTP
FB.D | NC
I %
GID
= 7 IRPS5401 HEXER #5238 c MiNiRES D, AFIRAKBRNMA
Datasheet 22 of 61 V2.8

2022-07-06



IRPS5401 PMIC
Flexible Power Management Unit

infineon

SRAY WV A
AT VR4

VCC=5V, -40°C & 125°C

Typical DAC Error at 0.5V Typical DAC Error at 2.5V
3.0 10
S 20 s \\
E E 6
= 15 g
e e 4
5 1.0 e
0.5 2
0.0 0
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
Typical ICC Typical ICC in Low Power Mode
39 25 »
38 25 /
<37 g2
E £
o ] Iy 24
Q 36 / 253
35 -
' B g
34 22
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
Sync FET Rdson Control FET Rdson
70 250
A
60 i
200
E 40 / ! £ /-—f’
c c
8 30 —a— 2100 —— -
€ 30 m—l ——ngp % ] —o—A8B
10 - C&D 8- C&D
0 : 0 {
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
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IRPS5401 PMIC Infineon
Flexible Power Management Unit

iR

9 R

IRPS5401 B— R FEEN R EEREEH T, BB 12C/PMBusiE, ERZAIXHF5 ME, &4
NI BT RIATIEEH 1 LT 88

FRAME N RIIRIESEE 200 kHz E 2MHz, BEBBMILIZITHIRTRI4%RE,

IRPS5401 FF < mJ1eftt 0.25V F 2.55V Bt AR EMHBIE, THEERMEDESSEINIRE, FRBMESESSN
MHEBEASIAS.1V,

IRPS5401 B] LUFERANEMRE IR (LDO) (BE AN 5.0v) LF, @I LDO AN (VSUPPLY) EIEZIELL
BE (Vinx) , JUERARHNEIRIET. NTEVSUPPLY 5|HI_EfEMA 1uF IEERS, LUIEERB. 1ZLDO
AR IEE Vee 5IRMIL, AUER 1.0uF ZREBEFEHSRERNM (5I/#150) . NERREIEBEE
FHUEMIMNEE VDRV ZiBI M Vee 5| BIZI VDRV 511 Z [BIRY 2 BRIB-1uF JEiR28 M, 1FE=, VDRV 5|
B ERY 1uF TSR E R EIRAM (SIB57) o Vec SIBIBRIIEREZE vSUPPLY 51/, HAIEEMA 4.5V
ZE 5.5V BY9MEB Ve FBIR, MG TIERBLLEBIE (Vin_x) SEEY BE 1.2V & 14V,

ZEREFI PR MOSFET (B2 MOSFET) BISHEEEFEIEN BB . X7 AI2E T s
MR, MATEINBETIRILBEE, MTIREET K.
9.1 — X RIE (OTP) IEfE2E

IRPS5401 BB 64K OTP IEZ K4 7F6E28. OTPIRITE T EREFMN D BEIEZ Kk FziE2s e t. OTP
FEsSEIE LR R ETEN 20 &, TERESEEN-40°C & 150°C (FEFMERE/ -55°CE 150°C) o

ZAFZED N 26 4> OTP B, FI#E{T 1 X4RiZ. EIt, AEFEZERITNZXARE (MTP) o XH¥,
RAFPFAILL: a) BERECEF TSI MTP EHERIZ, &% 26 /R; W b) EVIGRIZRIRESIA 151D
EEEXM, FHEBIIIER MTP SIRBNEEMBIM X, WRFERET b, FIFRKFEMAIMTP A
P £/ PowlRCenter GUI 23 RIZ2R X RIZFXECE X HEITEHMELHREZFEI MTP,

9.2 MTP 5|f (5| 54)

TR T 1E4AE EREZEESR MTP 5| BIBTFTIEIRAI MTP E&. IZEBREAIEIZE| AGND 51/, FH3 10nF
XTR B Z EEEBZ,
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IRPS5401 PMIC Infineon
Flexible Power Management Unit

R
R9
MTP pin Resistor MTP Segment selected

*0.845k0) +0

*1.30kQ +1

*1.78kQ +2

2.32kQ +3

2.87kQ +4

3.48kQ +5

4.12kQ +6

4.75kQ +7

5.49kQ +8

6.19kQ +9

6.98kQ +10

7.87kQ +11

8.87kQ) +12

10.00kQ +13

11.00kQ +14

P HIZm/E7<0°CBY , BNfERXLEHRE,

AFE BFAFE R % TN E X e A9 # I 5 T max_prog BIILE A fra5i8 Bo BB max_prog &r
7FEsHTE IR B BRI EX ¥ B0, JIREFXTI+0. +1 F1+2 AT THFE, T
max_prog Ar s B 30 X1 F23:8 I F 0°C N, +0. +1 FT+2 A ETfHo

9.3 R L MMBRKT

LIRS, HVINASE, AELDO SR EIZFMATZER 5.0V VCC BE, Z—1LDO KEEH -
87 1.8V, ARSI FEIRME, KEDPIEBERERE veC SIRIF P1ve SIIEEE, H¥ POR I§HEEBTF,
BIXEEEESHEE, BERNEL 48 MHz IRABIRE Nk, SHENG, SYRK—1 VTP INEAER,

¥ MTP AR INE R TEF ST, —BMMTP RINE T FE:S, KT AR LURIEREE MR
12C/PMBus EFTECEF 728, LURBHEN VRIZGIHER, M5FEESIMINRKETLR,.
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IRPS5401 PMIC Infineon
Flexible Power Management Unit

iR

**60 ms if Tamb <0° C
- >

|
|
|
|
Vsupply=VIN_ x| 4—2MS
|
|
|
|

o

P1V8 '
POR |
Trims done, MTP loaded

and address offset resistor read

En_x

Vout
= 8 TR

|
|
L
t
|
|
1
|
]
|
|
t
|
|
|

FERIARRER, REHBENA En xSIHBEEANSEE. Vinx SLBEBIXESRE (TFHEE MTP
Z 783 PMBus 85 VIN_ON F VIN_OFF RH) . MTP AR B2 MEE TIEF 7 Has ity
HEEAREREY, A REAATEIRERIEIRER, IRPS5401 IREENINE, AIET IR ERESS IR
i, XEEDAL@EIERA 12C #05 PMBus #1TECE, MUESEMIAE.

ARE Z51FPOR /5, VDDIO 5/HIEB[ETitRIFIs Eo TEZSIEPOR Z/SEHVDDIO BEIFSFEI2C
S IAIETFEA, HEIEESFE12C FIPMBus 15588

pry XTI FINESLIGEES (L##5A. B. C AID) , FHIEBERTFOC BYIER FiaiThl, &FE
60ms AL, HELHETLGEITHER EN 51/, & PMBus TON_DELAY 55 S 502 43 5 F L Hs
YIBLTIEZSA BIE TN ZSIE T, MIZHER FAZ/HF LDO 4511 B LR85 A

9.4 1t IRPS5401

IRPS5401 BN 7 (UF 78S, AT IREEFHAY 12¢ EthabFN pmBus Eithik, AR

&10
Register Description Default
i2c_device_address | The chip 12C address. An address of 0 will disable 12C communication 10h
pmb_device_address | The chip PMBus address. An address of 0 will disable PMBus 40h
communication.

BF—1I (i2c_take_addr_from_ext) &7 1, B ARFAFERA— M ADDR_PROT % AGND BYEEFH KR
SRy EMNE, EXTERT, TRIBEHTEMES 15 MU RIEFAIENEHEE, XFERETF0°C BN
B, ABEfEMA +0. +1F0 +2 ByithhtRE,
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IRPS5401 PMIC Infineon
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iR
+F11
ADDR_PROT Resistor 12C Address Offset
*0.845kQ +0
*1.30kQ +1
*1.78kQ +2
2.32kQ +3
2.87kQ +4
3.48kQ +5
4.12kQ +6
4.75kQ +7
5.49kQ +8
6.19kQ +9
6.98kQ +10
7.87kQ +11
8.87kQ +12
10.00kQ +13
11.00kQ +14
12.10kQ +15

SAFE I REA<0°CHY , 1BNERXERE,
WMNRIGET i2c_pmb_addr_lock , M AFFEFHIZE 12C #1 PMBus ik,

9.5 SAE LI

IRPS5401 BYFF RSN (fsw) IR B IFETE MTP H, B]&3d PMBus #5< FREQUENCY_SWITCH #1TECE,

IRPS5401 ¥ ACK 200 kHz Z 2MHz SEEINAYE(R] FREQUENCY_SWITCH 83>, i# 1kHz (IMHz LA ERY&S
LHHN 2kHz) o EARZPXIEnSHITHERD, FIGIPR FSWIRE N 48MHz AP A] TR {E,
M, 75 (96) 1 48 MHz BYEF AT 24 500 kHzo [Eltk, WNRFREK 500kHz, RFARTSEIFEHAEY 500kHzZ,
{BINR{RIEE 450kHz, FRHBIBTFhEATLE 106.6667 (48/0.45) o TEXMIFRT, MEBREN—BEL
(107) > 48MHz BY$493Y 448.6 kHzo 0.5 A LMD EHENS ANET—NEE,

HFOEMXEMIATEZBEERFIEMAXER, FLFrEENFXEMEET 2 X INRE R L ER )
1228 C BY FREQUENCY_SWITCH S/ RTE. AIXEITIHESS AL B. D BFIFREQUENCY_SWITCH AL #RIG# ACK
2 EZERIE, [A)HREE A. B D k3% FREQUENCY_SWITCH iZENG <G, BMNAF ZaE NS 4E,
{B1#223 B #1 D BYSCIRFF RN G B HNIR2S C BUFFRIMZEK, GNRTIESS A BY FREQUENCY_SWITCH BEZFF
WATFUIIRES C, UIiEEs A OUIRIMEE TS CAYSNE, WR #8233 A BY FREQUENCY_SWITCH {BE/NF
t#R23 C, UIHEES A BIUIRIMERIG B UIHEES C UIRIMERY—2, BIMERIPS EIFMEB CLK, 1523 A BYFF K47
EMBRIFAHRES C I—H, #5885 A FITIHLEE C ZBIMSRER X R ZE R F LS A AN ERER B IMB
IR
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HR

ANRHRES C BISARIRT 400 kHz, tHEES A BTSRRI S1)#i2s C #E[E,
BMEEFERASNHNERT, FrEEAYRESZ EHRMHBEERABNMXER, EP)iRss A Lblikss c
=00

Xzt RN ELIRES B #BHT 90°% /S, [EIE& D#/SEIEE Bo0% [Ftt, IFEE AFNIFEE B HBUZE 180°, IFER

C FIFE& D L2401t

= 9 TIHREBRMIX R

9.6 545 N $ RS

IRPS5401 ST T —MARSNEINE, IBEIFTE II-MRISIRES L 5 MR E) 2 BY iR RIBOSAR T4
PANFF S 2 B AIRIAARRAB IR R, PG EAMEET ST —1E, YU A B RERSHHER)
BORRMIIRTS (~80ns) .

NP B HTERIIAEN £ 6.25% STEM, BIHSRIBHNNES S TARMAARRIE,
IR SRR + 12.5% , BEFEERS, HENERIBIZNE,

BUFSE, BNTRASEEEEL 10 ns MRRERE .

. BBHTEASHHALEE 110us BEE,

9.7 P28 A TESMSBIHERRFIER T

tiEs B. CHl D REEEAHHREEN Tz, HPWMESREEBRISIE,. R, FAMTP
sw_a_use_internal_driver 7728 , RILUGIREE A LB NAEPINERRIE (sw_a_use_internal_driver=1)
SIMERTHERRAETN (sw_a_use_internal_driver=0) o TEIMBINIFTEIRINT, Iik28 AR PWM SIS H A
PWM_A 5|/, HrNEZEE TIARE=SIKe2RER CRINRRB[ M PWM NS, =&IREheERITIE
ZIEIN T ER R,

EAR, SHMREARA. XNFIREASIEEIFIREEZ R, PWM_AKHIIN =,
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R

— 50V

Tri-State

PWM

10 PWM_A =FFAE R

PWM_A Z5VPWM 55, ¥ IRPS5401 5 $; 5V PWM M NRIIMERTHERGECIS AT, MM 3V TR EFR
FRIEITHERLR PWM S RIEBIE, @AZfERR402 O AYEREX BB PE SR PR HITF 40 BB 37t

- T R il ™
PWM_Aj AMA PWM
IRPS5401 30 I TDA21240
TDA21241
\ J~ TDA21242
TDA21231
TDA21520
TDA21570
% P,
B
11 RNz HF 3.3V PWM I A ThERERNTFTHAEHAIFE
9.8 VFITH28 & PWM

XHFiE2SEIEE A. B CHID, IRPS5401 RAT EEMNFERMENITHI AR, MR LUER Pl iTH
RIEEMEXBNBRMNEBS (BiFMLce) MEIE, BREBEIRE ADC HHHNHRFHIREBEREK
FIMEIHITIE, tb1§ﬂ%;&(Kp) MR R (K) TR AERBIMEERNEHSEMERESH
1TEEER, £ PWMES, D¥EN 2.6ns, LLUBEIREEIF. N T ELType I IRINFMESS, =652
EEEMT —MEBE. TREER (Koo TEH2R. ZIEHEIMEIAIIERR 1.1MHz, —RERW, E 2
N AP LEER T ZMRAE,

BE, £ MLCC &R ESR BAMNIHREFZEMEA 111 BUxMESE PID 155, 1BTE IRPS5401 #F, {(AEHERIE
RHISRM T B—MMRESXT, BT ME2s1E, FEEN PIMEsAEIRR IR ERETZIBIN

MBREERBEN N

<Kp+—)-
1+ /

wp,
o Hrh, wp,@BEATFLEREMSURIRS, A& 1788 Kpoler[3:0] H1TLRIE
o K, BLbBIFRER, BT F1F2S ko[5:0] HITHRIZ
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LB
o KEMPDRI, ALBIFEFSS k([5:0] HITHIZ.

9.9 —RERE/AEERIRTNEIT/AOT

ELHERNBERT, MOSFET AXIFESEIMNE, HHAGERE A PMBus 5% MFR_FCCM, B]{H{T
28 T {E7E BiEN S@AT ) (AOT) LM BEHEER T, MNMEERBHME,

x12
MTP Register Function Default
diode_emu_thresh Sets the error voltage at which an on-time pulse is started in 2mV Oh
steps
diode_emu_pw Sets the duration of the on-time pulse 4h
Reduces the calculated low-side FET on-time in 62.5ns steps. Useful Oh
de_off_time_adjust for compensating for DrMOS or other drivers’ tri-state delay for a

better prediction of the zero-crossing

Error threshold to go from discontinuous conduction mode to 1h
continuous conduction mode; 4 mV resolution. If Vout drops by
this amount, the control will be handed to PWM and diode-
emulation is
ended.

Total current threshold below which it is assumed that the inductor 00h
current has a negative component.

le_th

Inductor_ni_thresh

S EAIRERFE R ni_thresh LUFHY, ITHIZSFAIEBRERALDDE, WRMFR_FCCM=0, N RIFAOTIE
iE1T. WEBEBEFIA diode_emu_pw. Vinx # Voutx RYIEEVE, ZEHAME BRERMAN TEANS, H
TSN EERE HRYER AR MOSFET, XAEL THESHHE, ERRTHXIME, MRS 7THX,
(&9 BB XA MOSFET AR HBS A S Mg BB IR ULZNER,

ZAOTHERX T, WRABTFHEIMRERESHEMEH Vout FRERAIENEHE (le_th) LUF, NSIZEMIHRE]
FERETRIRETC (CCM),

TREN =R EE BERIEN=SHANIE, MMSBOERRE, BEMEHIERE.
B off_time_adjust TE, 121t AR AR FET BUS@ET B4R FE, MAMR=SER,

9.10 R BERN., EUNRE

IRPS5401 A1]3228 A IR HEIFMEDER, FB_AF RTN_A SIHIEEZIIRES A i BRI A
S5, LIREEENEDTZREQNMSERING], XBEUIHEES A (IMHERIE) BIMEEKRER
N At geiR i B RRRERE S, tIHESSEIES B. C A1 D EEATFRNFIATRIGR mEE, SRR
HE— I EHRizENAES, AFrEnmRFRESBIirBEZEIMNRERE. IREBERARE. =
FE ADC 1T FHAIE, X—EFHIRERT Vout RIEMEMZ SN, LUK Vout iIZEHRFEZE S,
Vout i@1Z READ_VOUT PMBus i8R E. IREHI Vout 2 DAC BE(H, MAREMNE5H HEBE,
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R
WMTFEFR, VsenFVrtn BIAB—1 20kQ ERIERNEL 1V BBEH. XETE Vsen Fl Vrtn LR P-4 —LE g
., B REE/DINERRET, LB S ERN L BEF A RE.

1V |
@
§20K §20K |
FB A
e 0 Fa.
_ @ él RTN_A
| RTN_B,C,D |
temminated to GND
* internally |

B 12 fat BERNER

9.11 it ERF (OVP)

MRHEBEBIAPAIgE (& PMBUS) HIfE, IRPS5401 MAAALME At S EREE, HBHERA
MOSFET, LAFRMHI4atsBE L

g, FEFENE, BEATEBSER BT PMBus 5<% VOUT_OV_FAULT_LIMIT RiZNERE, BIEREP
ERERAIESBEENEEEENRE, PPN somv (INREA 2:1 HESS, WA 100my) , B/IME
A s50mv (SNRMER 2:1 2E2E, WA 100mv) , RAEA 400mvV (WORFEA 2:1 9E2S, W 800 mv) .

7Z0oVP £M4F, IRHEVOUT_OV_FAULT_RESPONSE FYIE, #%ifiasri&E NMERIFRGISHNBIE
EKNIRE, LB E0 FET SIE4H FET X, {KiZ FET SEE FET 5@, BiFFE, B— 1 MTP F7228
vpu_high_release_en, AIREIO FET W ITEERLEAUTHMHARZ—: a) TREAGRIFBIFERE,; b) &
BERES, BB EERT 200my, HEHMED FET B, XARRHAEIC AT LUR Sl LESE B E
B R,

WiEnhiEfiE], OVP ik EEBIBEhE T, ZBF BT MTP FiF2s 0 3IM 1.35V 5 2.75V FFHAR[EEY
BEERIEE, NRERH2:1 o¥iss, XEERB S5 B48KE 2.7V 5.5V, FL L, EEXMER
IRPS5401 7] 3% #3589 &% Kk BB E PR FI7E 5.5V0

AR, EFETEKREXT, NRMHBEAESTETER ovP K, K2 MOSFET BXAR, EE
Vout BEEREEKF LT,

FFEEE & En_x. VCC 3% PMBus 2Eir S RIRE PIE S EHE, HfthiEH A= ove EHFMm, R
3E global_fault_en=1

JEFE: OCP FffAJFEAEESTATUS VOUT Z7728F9VOUT_OV_WARN (7i€R,
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R
= 13 vpu_high_release_en=1 BFf) ovpP
14 vpu_high_release_en=0 B ovp

9.12 it x ERIP (UVP)

MEXEFBEETFREFE%EE (B PMBus) BYUVP H{E, IRPS5401 Fis0ME R IEE . HME K
[E&48Y, BIfEF PMBus 5% VOUT_UV_FAULT _RESPONSE Xt IRPS5401 #{THRE, FEFIFRAHIZENDITER
MUIRZS

BEEFENE, BAXERETET PMBus 855 VOUT_UV_FAULT_LIMIT 4RIENESE, BERZE, uv
FEBURTFEFFESI vout_uv_by_adc NIKE, ZFFeSMUANIEEN 0 (Vout RIEN GBI IR LIRS IN)
g 1 (Vout RIEMNFIETSRIZZE ADC (EFLH) o

WNRIEIRELIRES Vout RIENEI, VOUT_UV_FAULT_LIMIT 53 NiESEBEHEEBENRE, 2PN
50mvV (SNRMEH 2:1 9ERS, PPEERA100mY) , =IMER SOV (WNRFEMA 2:1 HESS, 2DHEEN 100
mV) , BRAERN400mV (SNRFEA2:1 9EE, FHERH800mV) o

B—FMHE, NREFE ADC IBFNE, WREBRERSAETIESEHSEE 250 mv (WIREA 2:1 9iss,
M7 500 mV) o

AP ehEdEFERA. VCC 8¢ PMBus ##1F < RIBHPIE N R EHZ,
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9.13 EBAEE. BEUMNRE

IRPS5401 B AN A BRI BRSNS a) REFTHELIER FRIEY FET Rdson BERERE; b) IMNEBINEREKIE
= FHY DCR. FHEBXEERFAEE, Rdson KA¥,

tH238 B. C#0 D MUEERRIFAKBIZRTERD FET B Rdson o MR FRIPINREIEL, tIHHSSA
RYERASKAFBEE[EIZ FET Rdson, @I EHENERHGE, AILUMBEDL FET Rdson LA NFIREBEER
BRENTEYER,. BREIENE, TARNERERT, KT ADC FERNTIHBRERIFL,
HREEBFREBRRS, T, EXMHRERXT, SREPVIEHKE T EIEC RS, mMARKETF ADC
AL BRIR S,

INRIRER A TINBHREIR TETT, WESERE RS s LAERE. B DCR ERIERES
IR3555 3 €/ Rdson THERRRY I0UT 55 KIMEER, FIEHEBN IRPS5401 BY ISEN_A+ H ISEN_A-
51 LRI ZE 53 BRI RAE IR 280

NMTERATR, EBEREEET —H Renfl Cen BRI SIEBAREMEE, AT DCR. 1% RC PLE
BYBYB) B IS E NS T EBRAT ] #L (L/DCR), XIFER Con EHIBEMEFTFER DCR EHBE, i£
BINAE Coen ERZE—N 100K NTC FABEEPE, LIXMZEEERX DCRBVIERE REN,

_ I
— L_out
DCR
< — V,
'_
L V. CII
— 1
NTC
=+ *—\\—e

ISEN_A+

ISEN_A-

& 15 DCR HB R RH

Csen BIFETE(ER 220nF NPO BUEE R,

Rsen = (L_out) / (DCR * Csen)
B0, R L_out @— 1uH. 2mQ BYEBRL, FBA Rsen 3§1&45kQ (Csen=0.1uF)
XL TR T g IRPS5401 51 BTN E.

XFF Rdson B, KBINERLK I0UT 5|HIBYES UL 5mV/A BIEIIRE IOUT, ZIESNV{ERH 5:1 HE:S
HITZR, LAE ISENSE FUASSEVIIAN 1mV/A, HTFIRIRRE, &BidiE ISEN_AS|IIEZEIEEBRE, =
93 ISENSE S S#RZEE T GND VLB, XiBE HMNSF 1.8V LDO 12#tHY 1.8V BEBE
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P5V
_____ |
: l_ Ve BOOT
o L o]
b—
|
| L out
! IRSSSSSW\tch
(] ouT <
. 1
(] REFIN
|
! To 1.8V Referenc
& 16 Rdson B3R

ZE T HIRREIROR SR R ST ADC #H1TEF b, HiZmrl@d MTP H7F88 d2a_ecs_gain [2:0]
HITHIZ. AR, £ MTP F7F88 ecs_scale [7:0], R ADC R ACREEIRARIHER (R1F) , 7
Ba kS, FRTIREER,

B 375813 READ_IOUT PMBus sp 1R & .

AR HIRSB L F "OFF" ESBIHI M L X READ_IOUT 55, JYLEF"OFF" KEHILTIREF 115
BRI HAH B e IX—TH IR B 715 FELSTATUS_IOUT E7Zas FIHYI0UT_OC_WARN A
Ko FBF FBEEHIL/ELE CLEAR_FAULTS B9,

9.14 R fRIF (OCP)

FEARZINEEIRNXT, TR (00) FPRIBELFED MOSFET ([EH FET) AIRoson FMFE KSR, X
MAGERS THRRBINE, EETEMREERE, NMBERT L, HERT EASHEERXNESR)
o IRPS5401 HIPRR A ERABRENEEMZEIR, HEERHSEY FET Y Roson HHE ElLL, 1T5RBE
BAREEERERYG T RIFAE. LthIb, IRPS5401FERT Vgs #METHEE, RIBRTI OCP i VCC BBIE
TMmE .

OCP RRERTE[RY FET SH@EY AR /O m X IR TR, SNREBIEET PMBus 85< IOUT_OC_FAULT_LIMIT FfifR
ERERRIPIZE, EINT R RSBk, R PMBus S AIFIE oC HEIRB AR AK 15.97A (REFIREN
28) , EXTTERA 2A WEFTHEREKRIIIRES AT B, NEBEBEERTE 4A RMEEMRIRENATIEM; XHFER 4ATHE
RE9EHEES C A1 D, AEBEBERRTE 8A RIERRIREIAEIEM, Ltboh, XFF 2ATHELE, PMBus s IRENHE
KOE AN RIBANREE 250 mA, T 4ATHELE, NAEFENFIRIZANREE 500 mA,

TEIMSPTHREIEI T, Hia BRI ISR I0UT_OC_FAULT_LIMIT i, FisH IS mEspE,

bS5k, FAFIAREEE PMBus 854 IOUT_OC_FAULT _RESPONSE, 7 =7#id 7dk e n 2 BY dhyH {Ti% 4%,
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afineon

+F13

OCP Response Mode

Immediate shutdown and then latch off

Immediate shutdown and retry 6 times before latching off, 22ms period

Immediate shutdown and retry indefinitely, 22ms period

B A LU EIF En_x. VCC. VINXx 3 PMBus OPERATION #5% (IEFBi%&E= ON_OFF_CONFIG) R HiIE
RO R AP

sk, FEREBMIMNBINREFRINT, R BRI FIREGET IOUT_OC_WARN_LIMIT, FLZ& Hd7H

XA
=

= o

9.15 BNBERN, ENMNRE

ITFHIHEs, WMANBEET 14:1 DER X E S1T28 ADCo 1 READ_VIN 65 < 185d PMBus IRE#F
EBE, ©iFrHEE LT PMBus Ss S SEMBIAXREBIEHE. MABEEERENHNEEIES
Bo

=14
Function PMBus Command Default
UVLO VIN_ON FOO1lh
UVLO VIN_OFF FOOOh
Under voltage warning VIN_UV_WARN_LIMIT E000h
Overvoltage fault VIN_OV_FAULT_LIMIT E200h

b4k, @53 PMBus 855 VIN_OV_FAULT_RESPONSE, AP B] LLEIRFMFImaz SR,

K15

VIN OV Response Mode

lgnore

Immediate shutdown and then latch off

B P ELEEEIR En_x. VCC 3§ PMBus I2{Efn <R H Hi7FRY VIN I [EHE,
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9.16 SR RERN, EUNSE

IRPS5401 KA K ERERNIRA, T#{THERIREERSHLIRCM, Ltsh, ATEERENEHIVE
ERE, RERNEM ERHSGH EARRAMIENR- MR BT, Fib, t)#kss A iR
BHA—INRELKSE, Miikss c MNikss D UK Do HAS—MNEEE K. Ht,
READ_TEMPERATURE PMBus 85 < 1E #2288 A FN)# 25 B _EIRERNEEMEE, Y88 C D LAk LDO E
WAEFERYEE, REDPEES 0.250°C,

PMBus #5< OT_FAULT_LIMIT #1 OT_WARN_LIMIT iFBF 258 B3 B fEMNE L H(E,

IE4h, 83T PMBus 5<% OT__FAULT_RESPONSE, FAFIRRUE=MITEHE (EDEEMNEIFIREGET

OT_FAULT_LIMIT) MapRzZE8Y i Tz,

K 16

OT Response Mode

lgnore

Immediate shutdown and then latch off

Auto restart if fault condition disappears

FAFBILUEI &R En_x. VCC 8¢ PMBus $#&1F8p < RIR H i E AT IR PR,

9.17 BRHF 2 E 8% E

I LLT PMBus 85, IRPS5401 A] RE L HE A MR EEhA KA IR ©

*x17
Output Sequencing Function PMBus command Default
Switchers A,B,C and D Startup TON_DELAY F800h
TON_RISE FO04h
Shutdown TOFF_DELAY F800h
TOFF_FALL FO04h
LDO Startup TON_DELAY F800h

TEERT ML A MXFIRE, M ahEBltai—MabiEEs 0.5 27,

Datasheet 36 0f61 V2.8
2022-07-06



o _.
IRPS5401 PMIC Infineon
Flexible Power Management Unit

iR

17 vo HiF

IRPS5401 By /I FETHEE A A ERIEHIFRM TN RGN, XE—TAEEFAIIE, AT
I T X (R — SR NBEYSRHI X HIFA A 5 FINE, FIEFIZE MTP F1783RY global_fault_en
{iIRBFZINEE. TEIRTRT H global_fault_en=1 /3£ /EHEXETH] global_fault_en=0 2R /K
PERETRY, t)iRes A Riad I EHFEMXETESFAA IRPS5401 4t BYPE N,

& 18 Global_fault_en=1

19 Global_fault_en=0
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9.18 BEEAR

IRPS5401 B—Mai NG| SLEEP#, 3015 MTP & 1728 por_sleep_mode_en &1iI, MIBIFZS BRI, {E
NEFENENEIEZASIH. FX L, BiZs5| PR BESFEHNBRINFEIRE, BESEMMAI<10 uA,
XIESH1.8VEED, ZAMGREHREG LBEN, MMEXMESIEAUETESRSNAR, HEBH
MEREMNE, WRBRBFZIHNS, FEFNNBRER— PORENR, XEEMH —ITEN
MTPo

9.19 2% c 1 D NESIRE

k23 CHI D A IEH B MaE, HEGE1T, UZFHEASANAHEBR. Alt, HIEMTP FHiFss

(combine_outputs_c_d) &7 1o TEXMIEILT, tI#E2S C A D Sw S|V EABAIAEE 180°, 1IHESS C 1%
BIREBERNAEHIAE, WEPWM_CES BT CH D WM MNFBRIAIBINEE, UTERELCET LR
28 CHl D &HERVUEIR, IREMEZHEFE, ERIRLETIHLEE D Y PMBustE L E S NACK

& 18
PMBus Response
Command to
Switcher C
READ_IOUT Will report the total Switcher C+D output current
READ_VIN Will report the Switcher C input voltage (VIN_D and VIN_C
must be connected to the same input)
READ_IIN Will report the total input current for Switcher C+D

IOUT_OC_FAULT_LIMIT | Will set the Switcher C and D FAULT value to % this value
IOUT_OC_WARN_LIMIT Will set the Switcher C and D WARN value to % this value

VIN_ON Will be applied to Switcher C
VIN_OFF (VIN_D and VIN_C must be connected to the same input)
IOUT_CAL_OFFSET Will be applied to the total Switcher C+D output current

9.20 LKEIATES

FRT O EIREE 2 5h, IRPS5401 R BE— 4L ETISS (LDO). ZIATIZSAIIER 1.2V & 5.5V LRI
[ESEE, HigHo.5vE33VHMEEE, AIiRHEX 0.5A BUIELSHERM 0.6V VREZE, LbIh, &4
VAT 2RIEATEE MTP & 7728 ldoo_track_config i {TERE. EfEsource-only IR FizfT, &
|do_track_config IRE N 0, BEREMER TIE1T, F ldo_track_configiREN 1, RERIEITRINER
EBRESHTEFESILLRERNA (Vtt) LDO R FFHE R & FRY PMBus 7<% MFR_LDO_MARGIN,
AFEmHEBEL15%,

LDO BB HERREFRRA 0.5V, EUFEE—PM Vo_LDO E| FB_L BIEEPEDERE, UFEEET 0.5V i HEE.
EREMENT, R Vin_LDO BIE 2:1 o4ngs. FEIFEME, X3F LDO, VOUT_OV_FAULT_LIMIT.
VOUT_UV_FAULT_LIMIT. OUT_OV_WARN_LIMIT #1 VOUT_UV_WARN_LIMIT PMBus B8 ¥ 2 2IEM, BI1RE
RIENERRYE 1/2vin_LDO (ERERIETL) X MTP 7728 ldo_target_vout [7:0] IAA (FEREFIER) HEH
BN B
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iR

9.21 LDO &

MF =

S5HAXERARE, BRIREEIN, FrE LDO iFERH RN ER MM T 27 M A = b 4R

9.22 WM EBERS

« BHEEFRPMRERE

B EEIE EE 3.2:1 S ERRIFIEE 10 iIa1E ADC, FAIG{EA READ_VOUT 85 <7E PMBus _HIRE#K
FHBEE, EEX M MTPHESANXR "SiF "SHETF o svEERBENRMD EEZVEIREEBE
B%V, ZFFENDHHEN 1/64V,

B ihia B EM RN E S BEWN N RFR:

+19

Non-Tracking

Tracking

OV Fault limit

125% target voltage

125% (Vin_LDO/2)

UV Fault limit

75% target voltage

75% (Vin_LDO/2)

OV Warn limit

112.5% target voltage

112.5% (Vin_LDO/2)

UV Warn limit

87.5% target voltage

87.5% (Vin_LDO/2)

S EM R ESR RN A 4RiE N BB SR ], SH)HREEEM,

9.23 MNBERS. @\ uvLo MmN ERP

HINFBEEE RIS 6.4:1 IS IRIEE 10 (14515 ADC, SA/5{EF READ VIN 3%

7£ PMBus HIRE#FLE

EH. ERRHEIE LT PMBus sn L SRIMARENEHNE. WMAREESHENBAIERE

& 20
Function PMBus Command Default
UVLO VIN_ON D808h
VIN_OFF D800h
Under voltage Warning VIN_UV_WARN_LIMIT C800h
Overvoltage fault VIN_OV_FAULT_LIMIT CACOh

tE4h, 38T PMBus 85< VIN_OV_FAULT_RESPONSE, FAF B]LUEIRZBE VIN D EPE, THIE A& S tfERY

K Hfro

BRAESEREA. VCC I PMBus 2 {Efr < KB HBITERY VIN I [EHFE,

9.24 o R

FF LDO, PMBus #8< IOUT_OC_FAULT_LIMIT ARIEATNAIT, 30 0.72A, Altt, LDO BIEE IR
PR{EJ 0.72A, AEPIEIITHIIFEIG B RRHIEX—HERN, MMEBEHEHBETRE, HimHBERT
LDO BY UV tRPEFRERT, ¥4 SARIC UVREE (MARIERME) , EB{HE1RE I0UT_OC_FAULT_RESPONSE
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BIRE (1ERRHIZRET) MmN,

ItE5h, 405R IOUT_OC_FAULT_RESPONSE FeE N IBE B RMLN, NrIAZEZNIMNY MTP 1728
ldoo_foldback_enable LA A FTERE L UV EXFE RSB {E H EBIRIR SR M, BB EEBRME
ldo_foldback_enable EgE G 7EfBI UV HFEPRES, H—F4& 0.72A B RIREEEIZER ~1/4 5%
~0.18A,

AJ {858 READ_IOUT @37 PMBus _EIEENEIH BB

9.25 12C &L

IRPS5401 f2HERAMRIEN L EED, FAREFNEMNATR. BASIHARGENELES,
AIIERIMNES, FEIEREANRE, HHREEXEENIRFHIENR 2,

THMTP HFESUATIREEELEX,

+F21
Register Description Default

Write_protect_section Choose among 3 options 1) No protection or Open zone 2) No protection
Protect only configuration registers or No Configuration zone 3) | or Open zone
Protect all registers or Secure zone

Read_protect_section Choose among 4 options 1) No protection or Open zone 2) No protection
Protect only configuration registers or No Configuration zone 3) | or Open zone
Telemetry zone 4) Protect all registers or Secure zone

TRERT BN L2KBRRI,

+®22 ENRNZE2X
Zone Locked Unlocked
Open All All
No Configuration Debug & Telemetry All
Telemetry Telemetry All
Secure None All
#+<23 EANR2XE
Zone Locked Unlocked
Open All All
No Configuration Debug & Telemetry All
Secure None All

sk, ERMHUUTRIFRINH T 5.
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& 24 BB fE BRI
Password Only
Pin Only
Pin & Password
Lock Forever
9.26 BERP

AT AR LUK EE 16 UZFS (00h BRIM) , FREETZEMETE MTP FUZF7F28 usr_password[15:0] A,
EEH, APAIEERNZERSN "RIBE1" & 7Fes usr_try_password[15:0], X@— M2 EMEEH
728, BUE, BE "SREE "FEEFENBERENL, T —EXAHMERERE, ICEHME, ML
REFNBYIFIE,

TEAAAIDEEA T AR Z

#first unlock the IC

Write old password to R/W Try register

#now write new password into MTP

Write new password to the MTP Password register

# password change complete, status is locked

#Need to write new password to Try register to unlock

9.27 5| BRI

ADDR_PROT 5|HIEEWETIhEE, B IC/T, BREREIEFHEFME, AT 2c RS IhEE, LIt
&, &5Ii5E2 7S PROTECT 51/, SNRBA, ®7U& PROTECT 5IMIKEh S BB A Aefgsl, JXmh
NRBEAEE. EE, NREHABMEMUHBESINEE, HIAEERETRSIMIRENEBFIHEEFLUL
REBRSIREZHE, 1LICEREXEREE, TUFAIESHEEIRMIHRZE.,
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1. 1Ap-p=4A F_E25% BIIMAX, 2A Zf_E50% BIIMAX
2. AEFECMIA, [EFEFN5A us

3. Fco~50kHzMIN, PWM #L57~20% /1552 MAX
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+&25
Min L_out for | Min C_out for
Input Output Switching 1Ap-p +3% AC
Voltage Voltage Frequency inductor regulation 2 Kp?3 Ki3
ripple!
v v kHz uH ufF Decimal Decimal
12 0.5to1 800 11 7x22uF 35 42
1to1l.5 16 6 X 22uF 36 43
15t02 2 5x22uF 38 43
2t02.5 2.5 4 x22uF 40 44
2.5t03.3 3 4 x22uF 42 46
3.3to5 3.6 3 x22uF 42 50
9 0.5to1 11 7Xx22uF 36 43
1to1.5 15 6 X 22uF 37 43
1.5t02 2 5x22uF 38 43
2t02.5 2.2 4 x22uF 40 44
25t03.3 2.7 4 x22uF 42 46
3.3to5 2.7 3 x22uF 42 50
5 0.5to1 1 7Xx22uF 38 44
1to1l.5 13 6 x 22uF 38 45
1.5t02 15 5x22uF 40 48
2t02.5 15 4 x 22uF 41 50
2.5t03.3 15 4 x22uF 42 53
AR
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mREiEmE

10 Sk

1. IRPS5401 A MEQ- M7 i im IR (ARSI ARV BB B RIRARRE B —MaldE, RN ETE
BYGND. VIN #l sSw _ERAJge St e FATH, LISRAMREHER,

2. BRHBERRAESEESW TS, UREBAL SWHSARMNKE, XEE0TFRARE R/ D SES
AR L

3. WNEPFRR, PGND BAEER (SIH157) RIUEREEIHHE VIAS WL F GND FH. HMNER GND EBRE
EZE VIAS

4. RAJEEY K VIN. SW. VOUT #I GND B9 PCB 75 /3

5. fEFA&/N LUF XTR BY MLCC XT VIN #1758, RAEJEESEE VIN 515

6. f£F3 1uF XTRMLCC ¥ VCC 5 AGND 3|1 &4

7. FA20 B VCC 5 VDRV i, FH A 1uF XTRMLCC ¥ VDRV 5 PGND Z&#85

8. ¥ MTP # ADDR_PROT EEHIEEZE AGND

9. f&8F3 10nF X7R MLCC % MTP #1 ADDR_PROT 5|fi]5 AGND Z#5

10.AGND 5 PGND Z [Bli4 S B8 s defid

11, IEURWZIZ B SW T =

12.72% 28, BIETEHRIETAHRE— GND FH

13. Y10 FXRER (EIERORRINER) SINSHTA

14. FF R EEREIE R BT HE/

15. SNREEALL GBS ES, NBMEAYEEX IS PGND ik,

16. WNSRAEFS 2:1 LB ERS, BIEN 2490, 1%
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LRI RE

11 BRI EE

[T

VIN=12V, VOUT=2.5V, IOUT=4A, TAMB=25°C

250mVp-p

| SN p, | NN, | S (A ppt | MNA—r  NAG—— i gn——
5 oY ‘! L. L™ e i i

-

| 10mV/div,

= F 500mV/div,
Infinite persistence

Hz BW

Figure28  Outputripple Figure29 Inputripple

[

I ] )
| ' I|||'|
Vpeak = 13.6V |
| Jitter=11.2nsec _ ; |‘W
| Iif

s | 2V[dliv, 40nsec/div
Infinite persistence
~ 500MHz BW Hard
g 00V

50mV/div, 20usec/div
1A Step, 2.5A/usec
20MHz BW

Figure30 Transient response Figure31  Switch node peak and jitter
Omsec delay,
1msec fall

PG_OFF=2.3V

Omsec delay,
1msecrise
PG_ON=2.4V

. 1 :
Figure32 Enable start Figure33  Enable shut down
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11.1 BRAWLIIE TR AR
VIN=12V, VOUTA. B. C. D=5V, IOUTA. B. C. D=2A. 2A. 4AF]4A, POUT=60W, TAMB=25°C
VIN=12V, VOUT=5V, FSW=800KHz
o0 L [ 7,
X 85 / 6
w 80 5
L s / 4T
E / -
870 —— 3
>65 I 2
60 1
55 0
10 20 30 40 50 60 70
Output Power (W)
& 34 OW = 60W Hith BT R B RFE M IhFFEE
Total system power dissipation is 6.9W.
IRPS5401 power dissipation is estimated
at~5.32W
VEZEPTE TWEUE 14 e=u.-gY
& 35 ERTHEAH, BRAXRAH, cowHith

FINISHED {
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PMBUS f%
12 PMBUS 63 <
26 PMBus &3 (3¥ 1 UN0049)
COMMAND PF'ZC")"T%’CS‘OL COE"C'\)"S\SD DESCRIPTION pefault
PAGE Es::l/erte 00h Allows access to each output via paging. N/A
OPERATION Read/Write 01h Enabl.esj or disables the output and controls | 00h
Byte margining.
Read/Write Configures the combination of Enable pin | 17h
ON_OFF_CONFIG 02h and OPERATION command needed to turn
Byte .
the unit on and off.
CLEAR FAULTS Send Byte 03h Clear contents of Fault registers N/A
PAGE_PLUS_READ Block Read | 06h N/A
WRITE_PROTECT Read/Write 10h Provides protection from accidental 00h
Byte changes
RESTORE_DEFAULT_ALL Send Byte | 12h Reloads the OTP N/A
STORE_USER_ALL Send Byte | 15h Stores the user OTP section N/A
RESTORE_USER_ALL Send Byte | 16h Reloads the user OTP section N/A
Returns 1010xxxx to indicate Packet Error N/A
CAPABILITY Read Byte 19h Checking is supported and Maximum bus
speed is 400kHz
Block Set to prevent warning or fault conditions | N/A
Write/ from asserting the SMBALERT# signal.
SMBALERT_MASK Block Read 1Bh Write command code for STATUS register
to be masked in the low byte, the bit to be
Process . .
masked in the High byte.
Call
Read/Write Sets the formgt for VOUT related 18h
VOUT_MODE Byte 20h commands. Linear mode, -8, -9, and -12
exponents supported. No LDO support
. Sets the voltage to which the device should | 0000h
Read/Write .
VOUT_COMMAND Word 21h set the output. Format according to
VOUT_MODE. No LDO support
Read/Write Applies a fixed offset to the outp'ut voltage | 0000h
VOUT_TRIM Word 22h command value. Format according to
VOUT_MODE. No LDO support
Read/Write Sets ar.1 upper limit on the output volta.ge 0800h
VOUT_MAX Word 24h the unit can command. Format according
to VOUT_MODE. No LDO support
Sets the margin high voltage when 0000h
Read/Write commanded by OPERATION. Must be in
VOUT_MARGIN_HIGH Word 25h format determined by VOUT_MODE. No
LDO support
Sets the margin low voltage when 0000h
Read/Write commanded by OPERATION. Must be in
VOUT_MARGIN_LOW Word 26h format determined by VOUT_MODE. No
LDO support
Read/Write Sets the rate at which the output changes E808h
VOUT_TRANSITION_RATE Word 27h voltage due to VOUT_COMMAND or
Datasheet 49 of 61 V2.8
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PMBUS f%
PMBUS COMMAND Default
COMMAND PROTOCOL CODE DESCRIPTION
OPERATION commands.
mV/us; Exp =-3. No LDO support
VOUT SCALE_LOOP Read/Write 20h Supports scale factor 1 and 0.5. No LDO E808h
Word support
Read/Write Sets the switching frequency in kHz. Exp = 0320h
FREQUENCY_SWITCH Word 33h 0, 1. No LDO support
Read/Write Sets the value of thg input voltage at'whlch SW;F001h
VIN_ON Word 35h the unit should begin power conversion. LDO;D808
Exp = -2 for Switchers, -5 for LDO. h
Sets the value of the input voltage that the | SW;F000h
VIN_OFF Read/Write 36h unit, once oper'atlon has started, should stop| LDO;D800
Word power conversion. h
Exp = -2 for Switchers, -5 for LDO
Read/Write Used to null out any offsets in the output | SW:D000Oh
IOUT_CAL_OFFSET Word 39 current sensing circuitry. Exp =-10 for LDO,| LDO:B000
-6 for Internal, -3 for External h
VOUT_OV_FAULT_LIMIT Read/Write 40h Sets_fault limit relative to VOUT... 8000h
Word LDO=read only
VOUT_OV_FAULT RESPON | Read/Write !nstructs the device on what action to take | 00h
SE Byt 41h in response to an output over voltage fault.
yte Only shutdown and ignore are supported.
Sets the value of the output voltage, 8000h
Read,/Write measured at the sense or output plhs, that
VOUT_OV_WARN_LIMIT Word 42h causes an output overvoltage warning.
Format as determined by VOUT_MODE...
LDO=read only
Sets the value of the output voltage, 0000h
Read/Write measured at the sense or output pl'ns, that
VOUT_UV_WARN_LIMIT Word 43h causes an output voltage low warning.
Format as determined by VOUT_MODE...
LDO=read only
VOUT_UV_FAULT LIMIT Read/Write 44h Sets_fault limit relative to VOUT... 0000h
Word LDO=read only
Instructs the device on what action to take in| 00h
VOUT_UV_FAULT_RESPON | Read/Write 45h response to an output under voltage fault.
SE Byte Only shutdown and ignore are supported.
Sets the value of the output current, in SW:D900h
amperes, that causes the overcurrent LDO:C0oB8
IOUT_OC_FAULT_LIMIT Read/Write 46h detec'tf)r to indicate 'a‘n ovel"current fault‘ h
Word condition. Set by writing this command in
Linear format. Exp =-5 for internal and -2
for external ... LDO=read only
Instructs the device on what action to take in| SW:F8h
response to an output overcurrent fault. LDO:COh
IOUT_OC_FAULT_RESPON | Read/Write 47h Only COh (latch off), F8h (hiccup forever),
SE Byte and FOh (hiccup 6 times then latch off) are
supported...LDO supports COh (latch off)
and 00h (current limiting)
Datasheet 50 0f 61 V2.8
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PMBUS f%
PMBUS COMMAND Default
COMMAND PROTOCOL CODE DESCRIPTION
Sets the value of the output current that SW:D900h
Read/Write causes an output over current warning. Set | LDO:C0B8
IOUT_OC_WARN_LIMIT Word 4Ah by writing this command in Linear format. | h
Exp =-10for LDO, -5 for internal and -2 for
external.
. Sets the temperature in °C that would 0080h
Read/Write .
OT_FAULT_LIMIT 4Fh should indicate an over temperature fault.
Word . _
Linear format, Exp = 0.
Instructs the device on what action to take| 00h
Read/Write in response to an over temperature fault.
OT_FAULT_RESPONSE 50h .
- - Byte Only 80h (shutdown), 00h (ignore), and
COh (inhibit then restart) are supported.
. Sets the temperature in °C that would 0080h
Read/Write s .
OT_WARN_LIMIT 51h indicate an over temperature warning
Word . _
alarm. Linear format, Exp = 0.
Read,/Write Sets the value of the input voltage that SW:E200h
VIN_OV_FAULT_LIMIT 55h causes an input overvoltage fault. Exp =-4 | LDO:CACO
Word .
for switchers, -7 for LDO h
Instructs the device on what action to take | 00h
Read/Write in response to an input overvoltage fault.
VIN_OV_FAULT_RESPONSE Byte 56h Only 80h (shutdown) and 00h (ignore) are
supported.
Read/Write Sets the value of the input voltage that SW:E000h
VIN_UV_WARN_LIMIT 58h causes an input voltage low warning. Exp | LDO:C800
Word .
= -4 for switchers, -7 for LDO h
Read/Write Sets the output \'/oltage‘at which the 0000h
POWER_GOOD_ON Word 5Eh POWER_GOOD signal will be asserted.
or Format according to VOUT_MODE.
Read/Write Sets the output \'/oltage'at which the 0000h
POWER_GOOD_OFF Word 5Fh POWER_GOOD signal will be de-asserted.
or Format according to VOUT_MODE.
. Sets the time, in milliseconds, from whena | F800h
Read/Write e . .
TON_DELAY 60h start condition is received until the output
Word . ~
voltage starts to rise. Exp =-1.
Sets the time, in milliseconds, from when FO04h
TON_RISE Read/Write 61h the output starts to‘rlse until the voltage has
Word entered the regulation band.
Exp =-2.No LDO support
Sets an upper limit, in milliseconds, on how| F004h
TON_MAX_FAULT_LIMIT Read/Write 62h long the ljlnlt can attempt to power up the
Word output without reaching the output under
voltage fault limit. Exp =-2.
Instructs the device on what action to take | 00h
TON_MAX_FAULT_RESPON | Read/Write 63h in response to a TON_MAX fault. Only 80h
SE Byte (shutdown) and 00h (ignore) are
supported.
Read/Write Sets the time, in milliseconds, from whena | F800h
TOFF_DELAY Word 64h stop condition is received until the unit
starts ramping down to 0V. Exp =-1. No
Datasheet 51o0f61 V2.8
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PMBUS %

COMMAND

PMBUS
PROTOCOL

COMMAND
CODE

DESCRIPTION

LDO support

Default

TOFF_FALL

Read/Write
Word

65h

Sets the time, in milliseconds, for the
output to ramp to OV. Exp =-2. No LDO
support

FO04h

STATUS_BYTE

Read/Write
Byte

78h

Returns 1 byte where the bit meanings are:
Bit <7> Reserved

Bit <6> Output off (due to fault or enable)
Bit <5> Output over-voltage fault

Bit <4> Output over-current fault

Bit <3> Input Under-voltage fault

Bit <2> Temperature fault

Bit <1> Communication/Memory/Logic faul
Bit <0>: None of the above

N/A

STATUS_WORD

Read/Write
Word

79h

Returns 2 bytes where the Low byte is the
same as the STATUS_BYTE data. The High
byte has bit meanings are:

Bit <7> Output high or low fault

Bit <6> Output over-current fault

Bit <5> Input under-voltage fault

Bit <4> MFR_SPECIFIC

Bit <3> POWER_GOOD#

Bit <2:0> Reserved

N/A

STATUS_VOUT

Read/Write
Byte

TAh

Bit <7> Output Over voltage Fault
Bit <6> Output Over voltage Warning
Bit <5> Output Under voltage Warning
Bit <4> Output Under voltage Fault

Bit <3>VOUT_MAX Warning

Bit <2> TON_MAX_FAULT

Bit <1> Reserved

Bit <0> Reserved

N/A

STATUS_IOUT

Read/Write
Byte

7Bh

Bit <7> Output Over current Fault
Bit <6> Reserved

Bit <5> Output Over current Warning
Bit <4:0> Reserved

N/A

STATUS_INPUT

Read/Write
Byte

7Ch

Bit <7> Input Overvoltage Fault

Bit <6> Reserved

Bit <5> Input Under voltage Warning
Bit <4> Reserved

Bit <3> Unit Off For Insufficient Input
Voltage

Bit <2:0> Reserved

N/A

STATUS_TEMPERATURE

Read/Write
Byte

7Dh

Bit <7> Over Temperature Fault
Bit <6> Over Temperature Warning
Bit <5:0> Reserved

N/A

STATUS_CML

Read/Write
Byte

TEh

Returns 1 byte where the bit meanings are:
Bit <7> Invalid or unsupported command
Bit <6> Invalid or unsupported data or send
too may bytes

N/A

Datasheet
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PMBUS f8 %
PMBUS COMMAND Default
COMMAND PROTOCOL CODE DESCRIPTION
Bit <5> PEC fault
Bit <4:2> Reserved
Bit <1> Other communication fault not
listed here
Bit <0> Reserved
Returns the input voltage in Volts. Exp=-5 | N/A
READ_VIN Read Word | 8sh for Switchers and -7 for LDO
READ_IIN Read Word | 89h Returns the input currentin Amperes. Exp= | N/A
-7 for Internal, and -4 for External
Returns the output voltage in the format N/A
READ_VOUT Read Word 8Bh set by VOUT_MODE
Returns the output current in Amperes. N/A
READ_IOUT Read Word | 8Ch Exp =-10 for LDO, -6 for Internal, and -3 for
External
Returns the addressed loop temperaturein | N/A
°C. Switcher A and B have a common
READ_TEMPERATURE_1 Read Word 8Dh sensor, Switcher C, D and LDO have a
common sensor. Exp=-2
Returns the output power in Watts. Exp=- | N/A
READ_POUT Read Word | 96h 6 for LDO, -5 for Internal, and -2 for External
Returns the input power in Watts. Exp = -6 N/A
READ_PIN ReadWord | 97h for LDO, -5 for Internal, and -2 for External
PMBUS_REVISION Read Byte 98h Reports PMBus Part I rev 1.1 & PMBus Part | 22h
lrev 1.2
gleoac(;(/Write The MFR_ID is set to IR (ASCII 52 49) unless| *24952
MFR_ID 99h programmed different in the USER
Byte count .
_3 registers of the controller.
Block 00000052
MFR_MODEL Read/Write | o, h
byte count
=4
Block 00000002
MFR_REVISION Read/Write | o5 h
byte count
=4
Block Read Returns a 1 byte code with the following N/A
IC_DEVICE_ID byte count | ADh values:
=1 52h =IRPS5401
Block Read N/A
IC_DEVICE_REV byte count | AEh The IC revision that is stored inside the IC
=1
Custom N/A
MFR_REG_ACCESS MFR DOh Read/Write 12C registers
protocol
MFR_I2C_ADDRESS EE:S/ write 1 peh Reads 12C address N/A
MFR_TPGDLY Read/Write Bsh Sets dglay from PG threshold crossed to PG | 0000h
Word assertion.
Datasheet 53 0f61 V2.8
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Default

PMBUS %

PMBUS
PROTOCOL

COMMAND

COMMAND CODE

DESCRIPTION

Exp=0

Write a 1 to force continuous current mode | 01h
(CCM) and disable constant on time (COT)

mode at light load. No LDO support

Read/Write

Byte Boh

MFR_FCCM

Reads maximum VOUT recorded since the | N/A
last read. Reading the register
automatically clears the value. Resolution

set by VOUT_MODE

MFR_VOUT_PEAK Read Word | DBh

Reads maximum IOUT recorded since the N/A
last read. Reading the register
automatically clears the value.
Exp =-10 for LDO, -6 for Internal, and -3 for

External

MFR_IOUT_PEAK Read Word | DCh

Reads maximum temp recorded since the N/A
last read. Reading the register
automatically clears the value.

Exp=0,-2forLDO

MFR_TEMPERATURE_PEAK | Read Word | DDh

Read/Write 00h

Byte DEh

MFR_LDO_MARGINING Allows margining of the LDO output + 15%

SLRE

~

YTETFSTART BERESTART Z2/5. FE—T1 CLK R BT ZFT, 2 CLK LEF1EEFAT, DIO 888 L4+ T
BFE S EFEIRETF, MWZFEFFHRNAKD (FBL)
2. MFR_LDO_MARGIN &z S E[EEE] S, BFGERFHEIIEXFH

3. MFR_TPGDLY n S EEA]T, (BFGERFELEXFH
4. MEBEEEFIEMFR_LDO_MARGIN FIMFR_TPGDLY Bp S8 B 47E0 18, #7745 LDO VOUT_MODE e <$i%
EH-8, #LDOPOWER_GOOD_ON &7 <18&470.109V (BE0V) , #%LDO POWER_GOOD_OFF a7 <18 &
0.063V (2tov)
5. BRI EHER DO STATUS_INPUT 77858 5. 6 FI7 (7L{ R DO STATUS_TEMPURATURE &7 #16 1,
ATIFLDO VIN_UV_WARN_LIMIT E7 SR E N TR AF 0.49V BI1E
xR 27 #77% MTP Y PMBus 8%
OPERATION ON_OFF_CONFIG WRITE_PROTECT VOUT_MODE
VOUT_COMMAND VOUT_MAX VOUT_TRANSITION_RATE |VOUT_SCALE_LOOP
VOUT_MIN FREQUENCY_SWITCH POWER_MODE VOUT_OV_FAULT_LIMIT
VIN_OFF IOUT_CAL_GAIN IOUT_CAL_OFFSET VOUT_OV_FAULT_RESPONSE
VIN_ON VOUT_OV_WARN_LIMIT | VOUT_UV_WARN_LIMIT VOUT_UV_FAULT_LIMIT
VIN_UV_WARN_LIMIT | IOUT_OC_WARN_LIMIT | OT_FAULT_LIMIT OT_FAULT_RESPONSE
OT_WARN_LIMIT VIN_OV_FAULT_LIMIT TON_DELAY VIN_OV_FAULT_RESPONSE
IIN_OC_WARN_LIMIT | POWER_GOOD_ON POWER_GOOD_OFF TON_MAX_FAULT_RESPONSE
TON_RISE TON_MAX_FAULT_LIMIT | TOFF_DELAY IOUT_OC_FAULT_RESPONSE
TOFF_FALL POUT_OP_WARN_LIMIT | PIN_OP_WARN_LIMIT RESET_TRANSITION_RATE
VOUT_RESET STATUS_INPUT (Mask) | STATUS_VOUT (Mask) STATUS_TEMPERATURE (Mask)
STATUS_CML (Mask) STATUS_IOUT (Mask) STATUS_MFR_SPECIFIC (Mask)
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13 RicE R

PIN { —+=— @
TR —— &%
PS5401 = PART NUMBER
P DATE CODE
ASSEMBLY __ o
e T s
XXXXX _— /
LOT CODE
(Eng mode — Min. last 5 digits of EATI #)
(Prod mode — 4 digits SPN code)
TOP MARKING (LASER)

& 37 HEMRIC
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SEATING PLANE
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DETAIL A (SCALE 3D

NOTES:

1. DIMENSIOMING AND TOLERANCE IS |N CONFORMANCE TO ASME Y14.5-1984
ALL DIMENSIONS ARE IN MILLIMETERS ° IN DEGREES

2. DIMENSION OF LEAD WIDTH APPLIES TO METALUZED TERMIMAL AND IS MEASURED BETWEEM 0.13mm AND 0.30mm
FROM THE TERMINAL TIP (BOTH ROWS). IF THE TERMINAL HAS OPTIOMAL RADIUS ON THE END OF THE TERMIMAL,
THE LEAD WIDTH DIMENSION SHOULD NOT BE MEASURED N THAT RADIUS AREA

=38 HEESR
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HIR&RR

15 28145

Qualification Level Industrial
Moisture Sensitivity Level Tmm x 7Tmm PQFN JEDEC Level 2 @ 260°C
Human Body Model Class 1B
ESD (JS-001-2014) 500V to <1000V
Charged Device Model | Class C3
(JESD22-C101F) >1000V
RoHS2 Compliant Yes (6/6)
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IRPS5401
BITIER

IRPS5401

Revision: 2022-07-11, Rev. 2.8

FASE1EIThRAS

Revision |Date Subjects (major changes since last revision)

20 2018-08-11 Release of final version

2.1 2018-10-27 |Correct PWM_A output HI Value

2.2 2018-12-21 Update pin descriptions

23 2019-05-09 |Change LDO reference tolerance to 3%

24 Add VDDIO note to section 9.3 Table 26; update reset value for command 5Eh, 5Fh,

2019-10-08 |62h Table 26; add reset values to command 99h, 9Ah and 9Bh to agree with
PMBUS command document

25 Add Table 27 to show PMBUS commands that are saved to OTP Add VDDIO info ABS
2020-10-12 |MAX table, Table 5 and recommended table, Table 7 Update VDDIO voltage in FIG1
(application circuit) from 1V-5V to 1.8V-5V

26 Add cold start delay requirement note to section 9.3 and update FIGURE 8. This change
2021-01-14 |is only describing the operation of the controller. It is not a change in form fit or function
Fix Table 8 formatting, some categories were not BOLDed

2.7 2021-07-20 |Update note in section 9.3 to specify internal switchers only

28 2022-07-11 update OPN in Table 1 from IRPS5401MXI0O4TRPAUMA to
T IRPS5401MXI04TRPXUMA11
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