®

MPQ29125

3-Rail, Multi-Phase Controller,
AEC-Q100 Qualified

DESCRIPTION

The MPQ29125 is a 3-rail, digital multi-phase
controller that provides power for automotive
applications with SVI3 AMD core power.

The MPQ29125 can work with MPS’s Intelli-
Phase™ products to complete the multi-phase
voltage regulator (VR) solution with minimal
external components. The MPQ29125’s rails
and phases can be configured flexibly.

The on-chip, non-volatile memory (NVM) stores
and restores device configurations. Device
configurations and fault parameters can be
configured and monitored using the 1°C bus
interface. The MPQ29125 can monitor and
report the output current (lout) through the
Intelli-Phase™ current-sense (CS) output.

The MPQ29125 is based on unique, digital,
multi-phase nonlinear control to provide fast
transient response to the load transient with
minimal output capacitors. With only one power
loop control method for both the steady state
and load transient, power loop compensation is
simple to configure.

Active current balancing and automatic phase-
shedding (APS) improve thermal efficiency and
performance. The MPQ29125 monitors the
input voltage (Vin), output voltage (Vour), output
current (IMON), and temperature. It also
features selectable protection functions with a
configurable load line for each rail.

The MPQ29125 is available in a TQFN-52
(6mmx6mm) package.

FEATURES

e Up to 8-Phase, 3-Rail, Digital Controller for

AMD SVI3 Vcore Power

I°C Communication Interface

SVI3 Interface

Supports SVI3 Type 2

Built-In Non-Volatile Memory (NVM) to

Store Configurations

e Switching Frequency (fsw) from 200kHz to
2MHz

e Automatic Loop Compensation

e Flexible Phase Assignment for 3 Rails

e Automatic Phase-Shedding (APS) to
Improve Overall Efficiency

e Phase-to-Phase Active Current Balancing
with Configurable Offsets for Thermal
Balancing

¢ Input Voltage (Vin), Output Voltage (Vour),
Current, and Power Monitoring

e Separate Enable (EN), Power Good (PG),
and TEMP Sense

¢ Vv Under-Voltage Lockout (UVLO), Output
Over-Voltage Protection (OVP) and Under-
Voltage Protection (UVP), Over-Current
Protection (OCP), and Over-Temperature
Protection (OTP) with No Action or Latch-
Off Mode

o Per-Phase Over-Current Limiting (OCL)

¢ Digital Load-Line Regulation
Available in a Small TQFN-52 (6mmx6mm)
Package

e Available in AEC-Q100 Grade 1

APPLICATIONS

e Automotive Systems-on-Chip (SoC) with
AMD SVI3 Vcore Power
¢ Infotainment Systems

All MPS parts are lead-free, halogen-free, and adhere to the RoHS directive.
For MPS green status, please visit the MPS website under Quality
Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are
trademarks of Monolithic Power Systems, Inc. or its subsidiaries.
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MPQ29125 - 3-RAIL, MULTI-PHASE CONTROLLER, AEC-Q100

TYPICAL APPLICATION
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mP5 MPQ29125 - 3-RAIL, MULTI-PHASE CONTROLLER, AEC-Q100

ORDERING INFORMATION

Part Number* Package Top Marking MSL Rating
MPQ29125GQKT-xxxx-AEC1-Z TQFN-52 (6mmx6mm) See Below 3
* For Tape & Reel, add suffix -Z (e.g. MPQ29125GQKT-xxxx-AEC1-Z).

xxxx” is the configuration code identifier for the register settings stored in the MTP. The default code is “0000”.
To create a unique value for this code, contact an MPS FAE.

*k

TOP MARKING

MPSYYWW
MP29125
LLLLLLLLL

MPS: MPS prefix

YY: Year code

WW: Week code
MP29125: Part number
LLLLLLLLL: Lot number

PACKAGE REFERENCE
TOP VIEW
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PIN FUNCTIONS

MPQ29125 - 3-RAIL, MULTI-PHASE CONTROLLER, AEC-Q100

Pin # Name Type |Description
1 PWM7 D [O] Phase 7 PWM output. Each output is connected to the PWM input of the
Intelli-Phase™. Float the PWM pin of any unused phase(s).
> PWM6 D [O] Phase 6 PWM output. Each output is connected to the PWM input of the
Intelli-Phase™. Float the PWM pin of any unused phase(s).
3 PWMS D [O] Phase 5 PWM output. Each output is connected to the PWM input of the
Intelli-Phase™. Float the PWM pin of any unused phase(s).
4 PWM4 D [O] Phase 4 PWM output. Each output is connected to the PWM input of the
Intelli-Phase™. Float the PWM pin of any unused phase(s).
5 PWM3 D [O] Phase 3 PWM output. Each output is connected to the PWM input of the
Intelli-Phase™. Float the PWM pin of any unused phase(s).
6 PWM?2 D [O] Phase 2 PWM output. Each output is connected to the PWM input of the
Intelli-Phase™. Float the PWM pin of any unused phase(s).
7 PWM1 D [O] Phase 1 PWM output. Each output is connected to the PWM input of the
Intelli-Phase™. Float the PWM pin of any unused phase(s).
8 ocP L D [O] Open-drain OCP_L output. The OCP_L pin is the voltage regulator’s over-
- current warning (OCW) indicator. Active low.
9 SDA D [I/O] |IC interface data line.
10 SCL D[] |I*Cinterface clock line.
> . . . ,
11 ADDR Al I C target addrgss co_n_flguratlon pin. Connect the ADDR pin to the VDD18
pin through a resistor divider.
12 EN3 D[] |Enable signal input for rail 3.
13 PGD3 D [O] Power good (PG) signal output for rail 3. The PGD3 pin is an open-drain
output.
14 EN2 D[] |Enable signal input for rail 2.
15 PGD2 D [O] |PG signal output for rail 2. The PGD2 pin is an open-drain output.
16, 17, NC D/A |Pins for vendor’s preferred use. Float the NC pin or connect a 0Q resistor
18,19 [I/O] |from the NC pin to ground.
20 STB1 D [O] |Standby signal output for rail 1.
21 STB2 D [O] |Standby signal output for rail 2.
22 STB3 D [O] |Standby signal output for rail 3.
23 RESET L D[] Reset input for the SVI3 interface. The RESET_L pin resets all SVI3 state
- machines and SVI3-defined registers to their default states. Active low.
24 VDDIO Al Input power for the SVI3 interface. The VDDIO pin serves as the reference
for SVC, SVD, SVTI, and SVTO. Bypass this pin with a 1uF MLCC capacitor.
25 PGD1 D [O] |PG signal output for rail 1. The PGD1 pin is an open-drain output.
26 SVD D[] |Command data input for the SVI3 interface.
27 SvC D[] |Clock input for the SVI3 interface.
28 SVTO D [O] |Telemetry data output for the SVI3 interface.
29 SVTI D[] |Telemetry datainput for the SVI3 interface.
30 EN1 D[] |Enable signal input for rail 1.
Positive remote voltage sense input for rail 1. Connect the VOSENL1 pin
31 VOSEN1 ATl] |directly to the VR’s output voltage at the load. Route VOSENZ1 differentially with
VORTNL1.
32 VORTN1 Al Remote voltage sense return input for rail 1. Connect the VORTN1 pin

directly to ground at the load. Route VORTN1 differentially with VOSENL1.
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PIN FUNCTIONS (continued)

Pin # Name Type |Description
33 Cs1 A[l] |Phase 1 current-sense input. Float the CS pin of any unused phase(s).
34 CSs2 A[l] |Phase 2 current-sense input. Float the CS pin of any unused phase(s).
35 Cs3 A[l] |Phase 3 current-sense input. Float the CS pin of any unused phase(s).
36 Cs4 A[l] |Phase 4 current-sense input. Float the CS pin of any unused phase(s).
37 Cs5 A[l] |Phase 5 current-sense input. Float the CS pin of any unused phase(s).
38 Cs6 A[l] |Phase 6 current-sense input. Float the CS pin of any unused phase(s).
39 Cs7 A[l] |Phase 7 current-sense input. Float the CS pin of any unused phase(s).
40 Cs8 A[l] |Phase 8 current-sense input. Float the CS pin of any unused phase(s).

Remote voltage sense return input for rail 2. Connect the VORTN2 pin
directly to ground at the load. Route VORTN2 differentially with VOSEN2.

Positive remote voltage sense input for rail 2. Connect the VOSEN2 pin
42 VOSEN2 A[l] |directly to the VR’s output voltage at the load. Route VOSEN2 differentially with
VORTN2.

Remote voltage sense return input for rail 3. Connect the VORTN3 pin
directly to ground at the load. Route VORTN3 differentially with VOSENS.

Positive remote voltage sense input for rail 3. Connect the VOSENS3 pin
44 VOSEN3 A[l] |directly to the VR’s output voltage at the load. Route VOSENS3 differentially with

41 VORTN2 | A[f]

43 VORTN3 | A[f]

VORTNS.
45 TEMP3 A[l] |Temperature-sense input for rail 3.
46 TEMP2 A[l] |Temperature-sense input for rail 2.
47 TEMP1 A[ll] |Temperature-sense input for rail 1.
48 PSYS/ISYS| ATl |System power or input current-sensing input.
49 VINSEN A[l] [|Inputvoltage-sensing input.

3.3V power supply input. Connect a 1pF to 4.7uF bypass capacitor from the

50 VbD33 AN VDD33 pin to AGND.

1.8V LDO output for internal digital power supply. Connect a 1uF bypass
51 vbD18 AlVQ] capacitor from the VDD18 pin to AGND.

Phase 8 PWM output. Each output is connected to the PWM input of the
52 PWM8 D[O] Intelli-Phase™. Float the PWM pin of any unused phase(s).
Pad AGND A [I/O] |Analog ground.

Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third-party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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