EVQ8785-MJ-2PHASE-01A

DESCRIPTION

The EVQ8785-MJ-2PHASE-01A is an
evaluation board designed to demonstrate the
capabilities of the MPQ8785, a fully integrated,
PMBus-compatible, high-frequency,
synchronous buck converter. The MPQ8785
offers a very compact solution that achieves up
to 40A of output current (lout) per phase, with
excellent load and line regulation across a wide
input supply range.

The MPQ8785 achieves high efficiency across
a wide lout load range. The PMBus interface
provides the converter configurations and
monitors key parameters.

The MPQ8785 adopts MPS’s proprietary,
digital, multi-phase constant-on-time (MCOQOT)
control to provide fast transient response and

16V, 40A, 2-Phase, Scalable, Digital,
Synchronous Step-Down Converter

with PMBus Evaluation Board

eases loop stabilization. The MCOT scheme
also allows multiple MPQ8785 devices to be
connected in parallel, with excellent current
sharing and phase interleaving for high-current
applications.

Fully integrated protection features include
over-current protection (OCP), over-voltage
protection (OVP), under-voltage protection
(UVP), and over-temperature protection (OTP).

The MPQ8785 requires a minimal number of
readily available, standard external
components, and is available in a TLGA
(5mmx6mm) package.

PERFORMANCE SUMMARY
Parameters Conditions Value
Input voltage (Vin) range 3.1V to 16V
Output voltage (Vour) 0.35V to 5.5V
Maximum output current (lout) 80A
Switching frequency (fsw) 300kHz to 2MHz
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QUICK START GUIDE

The EVQ8785-MJ-2PHASE-01A evaluation board has an input voltage (Vin) between 3.1V and 16V.
The MP2015AGQ-33 provides a 3.3V VCC bias supply (Vcc). Due to the MP2015AGQ-33’s
characteristics, the device only works when Vv exceeds 4.3V and does not require an external 3.3V
power supply. When Vv is between 3.1V and 4.3V, an external 3.3V power supply is required.

The MPQ8785'’s internal registers can be configured via a PMBus interface using MPS’s graphic user
interface (GUI). This evaluation board can be connected to the interface with a 10-pin connection. For
more information, refer to the MPQ8785’s GUI user guide.

To start up the EVQ8785-MJ-2PHASE-01A, follow the steps below:
1. Connect the PMBus communication interface to the evaluation board and computer.
2. Connect the load terminals to:

a. Positive (+): VOUT

b. Negative (-): GND

3. Preset the power supply output voltage (Vour) between 3.1V and 16V, then turn the power supply
off.

4. Connect the power supply output terminals to:
a. Positive (+): VIN
b. Negative (-): GND
Ensure that the power supply’s current limit is sufficiently high to supply the required power.

If Vin on the evaluation board is between 3.1V and 4.3V, connect an external 3.3V power supply to
the 3V3 test pin.

Turn the power supply on after making the connections.
Turn on the EN switch (S1) to enable the CTRL signal. The board should automatically start up.
Configure the IC register with the GUI.
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EVALUATION BOARD SCHEMATIC
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Figure 1: Evaluation Board Schematic
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EVQ8785-MJ-2PHASE-01A BILL OF MATERIALS

Qty Ref Value | Description Package | Manufacturer | Manufacturer PN
2 | cBs1,cBS2 | 0.22uF fg\r/ar;‘(g";a;;%tor’ 0402 Murata GRM15/§’$2750224K
Ceramic capacitor,
1 COTP1 1nF 50V, X7R. 10% 0402 Any Any
C1V1, C1V2, Ceramic capacitor
5 Csvgé\c/:fvz, WE | o om0 0402 Any Any
Ceramic capacitor,
2 | CCT1, CINST 100F | e oR A0m, 0402 Any Any
Cl1, Cl2, CI3, Ceramic capacitor, GRM21BR61E226
6 | Ciscm ol | 22HF | 25y XS 10% 0805 Murata ME44L
2 CI10, CI11 14F fg\r/ar;‘(gsci%i;)'tor’ 0402 Murata GRM15§1C18E;C105K
2 Cl4, Cl6 18opF | Aluminum solid DIP Panasonic 25SEPF180M
capacitor, 25V
CO1.CO2, CO3,
CO4. CO5. COB,
CO7. CO8. CO9.
CO10, CO17,
CO18. CO19,
C0O20. CO21.
w | SR | e |CTmecmtton | gus | s | SUEESOMTN
CO26. CO27,
CO28. CO29,
C0O30. CO31,
CO32. CO33,
CO34. CO35,
CO36
CO11, CO12,
6 | CO13 cot4, NS
CO15, CO16
1 Clo 10uF fg\r/ar;‘(g;a;;%tor’ 0805 Murata GRMZQE%TCWS
1 C3V3 22uF ggr\a;lrr;ig;aggcg/i:or, 0805 Murata GRM21EB;6LOJ226M
2 L1, L2 150nH fg“,’/‘;e””ducw’ SMD Eaton FP1008R5-R150-R
PAILT, PAIL2,
3 PA1L3 NS
2 | RADH1, RADH2 | 3.32kq | Thick film resistor, 0402 Any Any
: : 1%, 116W
RTK1, RPGHT,
RDAH1, RCLH1, Thick film resistor,
7 | RRST3. RRST4, | 10K | 40/ 1/16W 0402 Any Any
REN5
Thick film resistor,
1 RCTH1 30k | Jor o 0402 Any Any
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EVQ8785-MJ-2PHASE-01A BILL OF MATERIALS (continued)

Qty Ref Value Description Package | Manufacturer | Manufacturer PN
RSNP1, RSNN1,
RRST1, RPG1,
RPAS1, RIN1,
RDA1, RCT1,
RCL1, RBST1,
RADDR1,
AGND1, RTK2, Thick film resistor,
25 | RSET2, RRSTZ, 0Q 5%, 1/16W 0402 Any Any
RPG2, RIN2,
RDA2, RCT2,
RCL2, RBST2,
RAG2,
RADDR2, R3V1,
R3V2
2 | Rou1, ROUZ, 1%Q If,}(')c" film resistor, | g3 Any Any
1 RINL1 1%Q If,}(')c" film resistor, | 6407 Any Any
Thick film resistor,
1 RINH1 15kQ 1%, 1/16W 0402 Any Any
Thick film resistor,
2 RADL1, RADL2 47Q 1%, 1/16W 0402 Any Any
RFB1, RFB2,
RTAK3, RSPH1,
7| RSPH2, RSNP2. NS
RSNN2
Thick film resistor,
1 RSET1 100kQ 1%, 1116W 0402 Any Any
24V, 150mA, low QFN-8
1 us MPZO;’SAGQ- quiescent current | (3mmx MPS MP2015AGQ-33
linear regulator 3mm)
16V, 40A
’ ’ TLGA-37
2 U1, U2 MPQ8785 Zynchronous step- (5mmx MPS MPQ8785GMJT-
own converter 6mm) XXXX

with PMBus
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DEFAULT SETTING TABLE
Part and Code MPQ8785GMJT-0000
umber
Voot 0.9v
Vout MmN 0.35V
Output Vout_max 5.5V
DVID slew rate 10.4167mV/us
fsw 800kHz
Input Voltage VIN_ON 2.6V
(Vin) VIN_OFF 2V
Soft Start (SS) Rising on time (ton) 2ms
Soft Shutdown | Falling off time (torr) 2ms
Mode Hiccup
Output Current OCP_TDC 90A
(lour) Protection | OCP_PHASE valley 45A
NOCP -20A
Outout Volt Mode Hiccup
(V:UTF)’“Pm:’e;?:n Vour_uv 60% of VID
Vout ov 135% of VID
Temperature Mode Hiccup
Protection OT_FAULT_LIMIT 160°C
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PCB LAYOUT

Figure 3: Mid-Layer 1

Figure 4: Mid-Layer 2 Figure 5: Mid-Layer 3

Figure 6: Mid-Layer 4 Figure 7: Bottom Layer
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REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 3/15/2023 Initial Release -

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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