DESCRIPTION

The MEZS7-PDPowerBank-MP2651 is a
complete solution module for dual-role ports
(DRP) applications, featuring the MP2651 and
the MPF52002.

The MP2651 is a buck-boost charger IC
designed for battery packs with 1 to 4 cells in
series, and has a wide 4V to 22V input voltage
(Vin) range. In source mode, it can supply a wide
5V to 21V V\y range with the IN pin to comply
with USB power delivery (PD) specifications, and
has a high-resolution output current limit.

The MPF52002 is a highly integrated USB PD
controller for DRP or sink ports, and integrates a
32-bit ARM Cortex-MO microcontroller (MCU).

MEZS7-PDPowerBank-MP2651

Fully Integrated Buck-Boost Charger
Solution Module for 2-Cell to 4-Cell Series

Bidirectional USB PD Power Banks

The controller features automatic DRP toggling
for DRP applications, and is compliant with
PD3.1 specifications. For source mode, it
supports PD3.1, BC1.2, Apple divider mode,
Huawei FCP/SCP, and QC2.0/3.0.

The board contains a DRP USB Type-C port,
supporting PD3.1 and BC1.2 protocols. When an
adapter is inserted, the port acts as a sink port
to charge the battery with up to 6A of charge
current. When a load is inserted, the port acts as
a source port to power the USB VBUS from the
battery.

PERFORMANCE SUMMARY ©

Specifications are at Ta = 25°C, unless otherwise noted.

Parameters | Conditions Default Value

Sink Mode

Input voltage (Vin) range 4V to 22V

Input current (Iin) limit Up to 5A

Battery charge regulation 8.4V

voltage (Veart rec) @ )

Fast charge current @ Vin = 9V to 20V 3A

Charge typical efficiency Vin = 20V, Veatt = 8V, lcc = 3A 92.2%

Source Mode

Battery voltage (VeatT) range Up to 18.68V

Output voltage in source mode 5V to 21V

(Vin_sre) @

5V/3A, 9V/3A, 15V/1.8A, 20V/1.35A,
Default PDO output @ 5V to 5.9V/3A, 5V to 11V/3A, 5V to
16V/1.8A

Source mode typical efficiency |Vearr = 8V, Vin_src = 9V, Iin_src = 2.6A 93.6%

Notes:

1) Refer to the MP2651 datasheet for more details.
2) These parameters can be configured by the MPF52002 via the I2C interface.

3) These parameters are configured automatically by the MPF52002, according to protocol.
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EVALUATION BOARD
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Board Number MPS IC Number

MPF52002GRE-0001,
MEZS7-PDPowerBank-MP2651 MP2651GVT-000A

Table 1: The Battery Cell Number Setting )

Cell Number |PB2 PB3

2-cell (default) |1: Float or high 1: Float or high
3-cell 0: Short to GND 1: Float or high
4-cell 1: Float or high 0: Short to GND

Note:
4) Set PB2 and PB3 to configure the number of cells before charging a real battery.
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QUICK START GUIDE

The MEZS7-PDPowerBank-MP2651 solution module is a reference design for USB PD applications, and
includes a DRP USB Type-C port. The charge current is preset to 3A, and the charge-full voltage is preset
to 8.4V for a 2-cell series Li-ion battery. In reverse source mode, the output is preset at 5V/3A or 27W
PD.

The user can download their own charge parameter settings to the MPF52002’s volatile memory via the
I2C after start-up. Data in the volatile memory resets when the part turns off. The user can also download
these parameters to the MPF52002’s non-volatile memory (NVM). Data in the NVM does not reset even
when the part turns off.

To prepare the battery connections for testing, follow the steps below:
1. Connect the series battery terminals to:
e Positive (+): VBATT
e Negative (-): GND
2. If a battery simulator is used:
a. Preset the battery voltage, then turn off the simulator.
b. Connect the battery simulator output terminals to:
e Positive (+): VBATT
e Negative (-): GND
c. Turn the battery simulator on.

Before plugging in the adapter, ensure that the settings for PB2 and PB3 are correct (see Figure 1 on
page 4). Otherwise, the system load and battery may be damaged.

Sink Mode

The MPF52002 automatically requests the maximum input power (Piv) according to the adapter’s protocol.
Connect the USB Type-C port to an adapter with either a USB Type-C to USB Type-C or a USB Type-A
to USB Type-C cable. The MP2651’s input current (i) limit and adapter’s output voltage (Vour) are set
according to the protocol. After that, the device will start the charge operation. For 2-cell applications, the
default battery full regulation voltage is 8.4V, and the charge current limit is set to 3A.

The default firmware of the MPF52002 on this evaluation board supports the following protocols in sink
mode:

e PD3.1V1.8

e For a non-PD adapter, the bus voltage (Vsus) is 5V. The default input current (Iin) limit is 900mA. If
there is a Rp on source CC termination, the I limit can rise to 1.5A or 3A, according to Rp value.

The charge current may be limited by the input power (Piv). If the maximum adapter output power is less
than the MEZS7-PDPowerbank-MP2651’s output power (Pout), the Iiv limit loop adjusts the charge
current to avoid overloading the source adapter.

Figure 1 on page 4 shows the set-up for sink mode.
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Figure 1: Sink Mode Set-Up
Source Mode

Connect the devices to a USB Type-C port using a USB Type-C to USB Type-C, USB Type-C to micro-
B, or USB Type-C to lighting cable. Source mode can start automatically and provide proper voltage to
the devices as requested.

The default firmware for the MPF52002 on this evaluation board supports the following protocols in
source mode.

e PD3.1V1.8
o« DCP
e Apple mode

Veus starts up automatically at the voltage set by the PD protocol sniffer or mobile device. The PD protocol
sniffer can select different PDO outputs. The default PD output power (Pout) is 27W. The battery
discharge current limit is 6.4A.

Figure 2 shows the set-up for source mode.

)
N

| G

IMEZSTAPDPowmbzmI(-MP2651

+ Battery —
(Simulator)

CN7 CN4 CN3

Figure 2: Source Mode Set-Up

I2C Slave Function Description

The MP2651 and the MPF52002 can be controlled or monitored via the 1°C between the MPF52002 and
the I°C master. The master should connect to the MPF52002 via PB6 and PB7 instead of the MP2651
(see Figure 3 on page 5). The MPF52002 periodically reads the charge parameters, alerts the status of
the MP2651, and updates the information to the I2C slave registers. The master can also send some I°C
commands to the MP2651 through the MPF52002.
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Figure 3: MPF52002 I2C Slave Diagram Block
I2C Connection Hardware Set-Up

In only battery mode, the MPF52002 can enter deep sleep to save power, and the I12C slave registers are
disabled. There are two methods to turn the I12C slave function back on:

1. Short the INT pin in CN3 (PB1) to GND.
2. Connect a USB Type-C device or adapter to the USB Type-C port.

Next, connect the PC and the MEZS7-PDPowerbank-MP2651 with the EVKT-USBI2C-02 communication
interface ©® (see Figure 4). The I°C SCL line should be connected via PB6, which has the SWDIO

silkscreen print, and the I2C SDA line should be connected on PB7, which has the SWCLK silkscreen
print.
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Figure 4: Hardware Connected for the I’°C Communication Interface
Note:
5) Contact an MPS FAE or request through the MPS website to obtain the EVKT-USBI2C-02 communication interface.

Time Requirements for the I’C Master
o The master SCL clock frequency is 400kHz (fast mode), compliant with the 100kHz to 400kHz clock.

¢ Read or write 1 byte in every command. The MPF52002 does not support read/write multiple bytes.

e Itis recommended to have a 10ms or longer delay between 1°C commands.
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I2C SLAVE REGISTER MAP

Addr [Name RW| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0x00_|MPF52002_CHIP_ID R MPF52002_CHIP_ID
0x01 |FIRMWARE _ID R FIRMWARE_REV
SEND

— | SEND_PR SEND_ |SEND_|RESERVE| ENABLE_

0x02 |PD_CONTROL RIW RESQTUE " Wap RESERVED sor CAP |HORST| b Byt
SOURCE_

0x03 |PD_STATUS R RESERVED CABLE_INFO USB_ROLE_INFO | SQPRE— | sINK_MODE
0x04 |PD_FAULT STATUS R RESERVED oTP | _owP ocP
0x05 |PD_REQUEST OBJ RIW RESERVED REQUEST OBJ
0x06 |[REQUESTED_APDO_VOL [R/W SNK request adapter’'s ADPO voltage (100mV/bit)
0x07 |[SUFFIX_CODE_ID R Stores the suffix code (e.g. 0x17 means the suffix code is “0017").

CHARGER_
0x08 |VBATT PRE RIW RESERVED SERRGERS
0x09 |WARM_ACT RIW RESERVED CHARGER WARM_ACT
0x0A |COOL_ACT RIW RESERVED CHARGER_COOL_ACT
0x0B [JEITA VSET RIW RESERVED | CHARGER JEITA VSET
0x0C |JEITA ISET RIW RESERVED CHARGER JEITA ISET
0xOD |NTC_THRESHOLD R/W | CHARGER_V_HOT CHARGE,\F/{I—V—WAR CHARGER_V_COOL CHARGER_V_COLD

CHARGER_
0x11 |ADC_EN RIW RESERVED A
0x12 |CHARGE TIMER RIW RESERVED [ CHARGER_CHARGE_TIMER
0x15 EEQEEER—BATT—CELL— R RESERVED CHARGER_BATT CELL_NUMBER
0x16 |CHARGER STATUS 0 H | R CHARGER_STATUS 0 (Bits[15:8])
0x17 |CHARGER STATUS 0 L | R CHARGER_STATUS 0 (Bits[7:0])
0x18 |CHARGER STATUS 1 H | R CHARGER STATUS 1 (Bits[15:8])
0x19 |CHARGER STATUS 1 L | R CHARGER_STATUS 1 (Bits[7:0])
0x23 |CHARGER _ADC_VIN_H R RESERVED CHARgiS@’%E]’)C—V'N
0x24 |CHARGER_ADC VIN L R CHARGER_ADC_VIN (Bits[7:0])
0x25 |CHARGER _ADC_IIN_H R RESERVED [CHARGER_ADC_IIN (Bits[9:8])
0X26 [CHARGER_ADC_IIN_L R CHARGER_ADC_IIN (Bits[7:0])
0x27 |CHARGER_ADC_VBATT H| R RESERVED CHARGFBF;EQPSCD—VBATT
0X28 |CHARGER ADC VBATT L | R CHARGER _ADC_VBATT (Bits[7:0]
0x29 |CHARGER_ADC_IBATT H | R RESERVED CHARG(E';S—[’Q%%—'BATT
O0x2A |CHARGER ADC IBATT L | R CHARGER_ADC_IBATT (Bits[7:0])
0x2B |CHARGER ADC_NTC H | R RESERVED CHARC(;BEE[—QAEE})C—NTC
0x2C |CHARGER ADC NTC L | R CHARGER_ADC_NTC (Bits[7:0])
0x2D |CHARGER_ADC_TS_H R RESERVED [CHARGER_ADC_TS (Bits[9:8])
O0x2E |CHARGER ADC TS L R CHARGER ADC_TS (Bits[7:0])
0x2F |CHARGER ADC_TJ H R RESERVED [CHARGER_ADC_TJ (Bits[9:8])
0x30 |CHARGER ADC_TJ L R CHARGER_ADC_TJ (Bits[7:0])

CHARGER_ADC_VIN_ CHARGER_ADC_VIN_SRC
0x33 [SHans R RESERVED Teiod]
0x34 CFARGER—ADC—V'N—SRC R CHARGER_ADC_VIN_SRC (Bits[7:0])
CHARGER_ADC_IIN_ CHARGER_ADC_IIN_SRC
0x35 [gran R RESERVED (Bits[9:8])
0x36 |CHARGER ADC_IIN_ SRC | R CHARGER_ADC_IIN_SRC (Bits[7:0])
0x37 [IIN_LIM R/W Input current limit in charge mode. 50mA/bit.
0x38 |ICHG CLT1 R/W | Trickle-charge current set-up. 50mA/bit Pre-charge current set-up. 100mA/bit.
0x39 |[ICHG _CLT2 R/W Terminal current set-up. 50mA/bit. RESERVED
0x3A [CC CHARGE R/W CC charge set-up. 50mA/bit.

RESER | Battery full voltage setting per cell, 3.4V offset, 10mV/bit. The total battery full voltage =
0x3B |VBAT_REG RWI " vED BATT NUMBER (0x15) x (3400mV+ 10mV x (0x3B)), 3.4V to 4.68V is available.
0x40 |CH1: PDO_EN RW| RESERVED PD?\Z—E PDO6_EN | PDO5_EN PEI’E?\]“— PDO3_ EN| PDO2 EN

, PDO7_ | PDO6_ | PDO5_  |PDO4_|PDO3_TYP
0x41 |CH1: PDO_TYPE RW| RESERVED o | e e e 2 PDO2_TYPE
0x42 |CH1: PDO_V1 R PDO1_VOLTAGE_SETTING
0x43 |CH1: PDO_I1 RIW PDO1_CURRENT SETTING
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mP5 MEZS7-PDPOWERBANK-MP2651 — 2-CELL TO 4-CELL USB PD POWER BANK MODULE

I2C SLAVE REGISTER MAP (continued)

Addr|[Name RW| D7 | D6 | D5 | D4 | D3 | D2 [ b1 | DO

0x44 |CH1: PDO_V2 L R/W PDO2_VOLTAGE_SETTING L

0x45 [CH1: PDO_V2 H R/W PDO2_VOLTAGE_SETTING _H

0x46 [CH1: PDO_I2 RIW PDO2 CURRENT SETTING

0x47 [CH1: PDO_V3 L R/W PDO3_VOLTAGE_SETTING L

0x48 [CH1: PDO_V3 H R/W PDO3_VOLTAGE_SETTING H

0x49 [CH1: PDO_I3 R/W PDO3_CURRENT_SETTING

0x4A[CH1: PDO V4 L R/W PDO4_VOLTAGE_SETTING L

0x4B|CH1: PDO_V4 H R/W PDO4 VOLTAGE SETTING H

0x4C|CH1: PDO_l4 RW PDO4_CURRENT_SETTING

0x4D[CH1: PDO V5 L R/W PDO5 VOLTAGE SETTING L

0x4E [CH1: PDO_V5 H R/W PDO5_VOLTAGE_SETTING_H

0x4F [CH1: PDO _I5 R/W PDO5_CURRENT_SETTING

0x50 [CH1: PDO_V6_L R/W PDO6_VOLTAGE_SETTING L

0x51|CH1: PDO_V6_H R/W PDO6_VOLTAGE_SETTING _H

0x52 [CH1: PDO_16 R/W PDO6_CURRENT SETTING

0x53 [CH1: PDO_V7_L R/W PDO7_VOLTAGE_SETTING L

0x54 [CH1: PDO_V7 H R/W PDO7_VOLTAGE_SETTING H

0x55 |CH1: PDO_I7 R/W PDO7_CURRENT_SETTING

ADAPTER_PDO

0x60 |\ UMBER R RESERVED OBJ_NUMBER
PDO7 PDO6 PDO5 PDO4 PDO3 PDO2

0x61 |ADAPTER_PDO_TYPE RESERVED TYPE YPE TYPE TYPE TYPE TYPE

0x62 |ADAPTER_PDO_V1
0x63 |ADAPTER_PDO_lI1
0x64 |ADAPTER_PDO V2 L
0x65 |ADAPTER_PDO V2 H
0x66 |ADAPTER_PDO_I2
0x67 |ADAPTER_PDO V3 _L
0x68 [ADAPTER_PDO_V3 H
0x69 |ADAPTER_PDO I3
0x6A |ADAPTER_PDO_V4 L
0x6A |[ADAPTER_PDO_V4_H
0x6A |ADAPTER_PDO 14
0x6A |[ADAPTER_PDO V5 L
0x6A |[ADAPTER PDO V5 _H
0x6A |ADAPTER_PDO_I5
0x70 |ADAPTER_PDO V6 _L
0x71|ADAPTER_PDO_V6 _H
0x72 |ADAPTER_PDO_I6
0x73 |ADAPTER_PDO V7 L
0x74 |ADAPTER_PDO_V7 H
0x75 |ADAPTER_PDO_I7

ADAPTER_PDO1_VOLTAGE
ADAPTER_PDO1_CURRENT
ADAPTER_PDO2 VOLTAGE_L
ADAPTER_PDO2_VOLTAGE H
ADAPTER_PDO2_CURRENT
ADAPTER_PDO3_VOLTAGE L
ADAPTER_PDO3_VOLTAGE H
ADAPTER_PDO3_CURRENT
ADAPTER_PDO4_VOLTAGE_L
ADAPTER_PDO4 VOLTAGE H
ADAPTER_PDO4_CURRENT
ADAPTER_PDO5 VOLTAGE_L
ADAPTER PDO5 VOLTAGE H
ADAPTER_PDO5_CURRENT
ADAPTER_PDO6_VOLTAGE_L
ADAPTER_PDO6_VOLTAGE H
ADAPTER_PDO6_CURRENT
ADAPTER_PDO7 VOLTAGE L
ADAPTER_PDO7 VOLTAGE H
ADAPTER_PDO7 CURRENT

puRpUpdpibilipsiplpilpippipilpsipelprlpdpdppelpel i)

0xf0 [MTP_STATUS RESERVED MTfFl’agf’”e
0xf1 |MTP_PASSWORD RIW Write "0x05,” "0xaa,” “Oxbc,” or “O)Rﬁ_tlj_;‘:’tg ;é?:tigﬂr;rgozger:ﬁig:érltf an incorrect password is entered,
0xf2 gggF'GURED—MTP— R RESERVED ﬁ?’;ﬁgﬁéecg
o [SESIEE O

Note:
6) The detailed register description is included in the MPF52002-0001 suffix code configuration table; contact an MPS FAE to obtain the table.
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MPF52002 GUI QUICK START GUIDE
1. Obtain the Virtual Bench Pro 4.0 from MPS’s website.

2. Connect the GUI and the MEZS7-PDPowerbank-MP2651 by following the steps in the “I°C
Connection Hardware Set-Up” section on page 5.

3. Create a new project by opening the Virtual Bench Pro 4.0 GUI, then add the MPF52002-0001.
Connect the MPF52002-0001 manually by selecting the address, then click “OK”.(see Figure 5)

@ Scan Q Connect Manually

1

Please select device

2| | MPF52002

3[© MPF52002-0001 |
MPF52002-0002
MPF52002-0003
MPF52002-0004
MPF52002-0017
MPF52002-001B
MPF52002-001C
MPF52002-0027

creen.

Figure 5: MPF52002 Virtual Bench Pro 4.0 GUI

To change the data in the device’s volatile memory, click “Write RAM” to make modifications to the
MPF52002 (see Figure 6). The data stored in the volatile memory resets after the MPF52002 turns off.
To prevent data from resetting after shutdown, follow the steps in the MTP Operation section on page 9.

Monitoring

Figure 6: Write RAM to the Volatile Memory GUI
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MTP Operation

With the multiple-time programmable (MTP) memory, a new group of settings can be configured using
the NVM. These default register data settings do not reset even after turning off the MPF52002. Figure
7 shows the options that support MTP operation.

Charge Control

E%'e":harge Current go NTC Warm Action Only reduce VBATT_REG[0b01]
(Pnﬁ:fharge Current 100 NTC Cool Action only reduce ICC[Ob10] -
Terminal Current (mA) 50 JEITA Vset (mV/Cell) 320

CC Charge Setup (A) 3 JEITA Iset 1/4 times[0b01] v
E:|||| ?\?]ttery Voltage per 42 ?Jg;g‘lgem perature 23.0%(60°C)[0b10] A
Vbatt Precharge 3 0VICellob1] - NIC arm Temperalure 5, e(s cyobo1] -
Gharger Timer 20 hours{ob11] v ?hT rgs?mg?c: Temperature g, go10°C)0b10] -
ﬁ]Dogeat Only Battery Disable ADC[ObO] - _ll\_lgrgsigllg Temperature 74.2%(0°C)0b01] .

Figure 7: Charge Control
MTP operation requires the following steps:

1. Write the MTP default register data to the volatile memory following the steps in the MPF52002 GUI
Quick Start Guide section on page 8.

2. Write “0x05,” “Oxaa,” “Oxbc,” and “0xbd” to register 0xF1 one by one or click “Write I1°C value to Flash”.
There is a 10ms delay while the MTP default register data loads from RAM to flash (see Figure 8).

When the data is finished loading, the status should update to “MTP Done” (see Figure 8). Writing
OxFF to register OxFO or resetting the device clears MTP_STATUS.

ro Volatile i Non-Volatile
— I Memo Qe 3uéwemory

Monitoring [JESCGEEEEUILGAZ G Write 12C value to Flash

Vin 028V VBatt 8.04V NTC 49.414 %VNTC
lin 0A IBatt 0A TS 48.438 %VNTC
Vin_SRC oV ™ 27.139 °C

lin_SRC 0A

Fault/Status

OTP <HTP_STATUS P Done>

OVP CURRENT_CONFIG
Figure 8: MTP Operation and Status
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3. The default settings can be found via CURRENT_CONFIG (0xF2[0]). If the status shows “User
defined” (0xF2[0] = 1'b1), the MPF52002 uses the data that was configured. If the status shows
“default” (0xF2[0] = 1’b0), then the MPF52002 uses the default settings.

4. Writing Oxff to register OxF3 or clicking “Restore default MTP value” clears the data in the customer-
defined MTP range and restores the MPF52002 to its default settings. There is a 10ms delay after
clicking “Restore default MTP value” (see Figure 8).

5. To erase data, set the download function. Click “Erase full chip” using a Jlink tool or another SWD
tool (see Figure 9). After redownloading the PD firmware, the old MTP values are also cleared.

ki

Device ] Target ] Output ] Listing ] |zer ] CIC-H] Azm ] Unker Lkilities ] 2
{7 Use Simulator ~ with restrictions Settings f* lse: |C|'-.-15|S-D,’-'-.P' Debugger -
| S R Ain Dol T L
CMSIS-DAP Cortex-M Target Driver Setup >

Debug ] Trace Hash Download l

Download Fyupction 4 RAM far Algorithm
Lopp L™ Erase Full Chifl ¥ Program
_Fi ase bsectors [V Verfy Start: |(=20000300 Size: |Ox00001000

" Do not Erase [+ Reset and Run

Programming Algorithm

Description | Device Size | Device Type | Address Range
MPF5200x 96kEB Fash 6k On-chip Flash 00000000H - D0O017FFFH

Figure 9: Erasing Customer-Defined MTP Ranges GUI
MPF52002-0001 General GPIO Set-Up

OTP Items Value Description

PA1 FUNCTION 12C0_SDA Connected to the MP2651 SDA pin.

PA2 FUNCTION 12C0_SCL Connected to the MP2651 SCL pin.

PA3 FUNCTION BOOTO Default boot pin.

PA4 FUNCTION BOOT1 Default boot pin.

PA5 FUNCTION USART TX TX for debugging.

PA6 FUNCTION USART RX RX for debugging.

PBO FUNCTION PBO Not used.

PB1 FUNCTION PB1 Connected to the MP2651’s INT pin. Pull down to exit low-

- power mode.

PB2_FUNCTION PB2 Cell number setting pin.

PB3_FUNCTION PB3 Cell number setting pin.

PB6 FUNCTION 12C1_SCL SWDIO pin for SWD. The SCL pin for the MPF52002’s I°C.

PB7 FUNCTION 12C1_SDA SWCLK pin for SWD. The SDA pin for the MPF52002’s I2C.

PC2 FUNCTION PC2 Not used.
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Updating the Firmware

The MPF52002 does not need to be manually updated because when the MPF52002 is mounted on the
evaluation board, it has a suitable firmware.

If a manual update is still wanted, the MPF52002’s serial wire debug (SWD) port can be used for firmware
updates, which is on the MEZS7-PDPowerbank-MP2651’s CN1 connector (see Figure 10).

GND 5V

O|0|10|0]|0
O|O0|0|0]|0

CN1 SWCLK SWDIO
Figure 10: MPF52002 SWD Port
To download the new firmware, follow the steps below:
1. Pull PA3 down to GND.
2. Turn on the MPF52002 by applying 8V on the VBATT pin.

3. Connect the SWD communication interface and download the firmware. As an example, using Keil
MDK tools to update the firmware:

a. Obtain the MFP5200x series firmware update template from an MPS FAE.

b. The MPF52000 PD_Download folder includes the PD firmware download templates (see Figure
11).

MPF52000_PD_Download 3/29/2024 3:15 PM File folder
Figure 11: MPF52000_PD_Download Folder
c. Ensure that the MPF5200x series pack has been installed.

In the “..\MPF52000_PD_Download\Flash_Algorithm” folder, find the
‘MPS.MPF5200x_DFP_1.0.0.pack”, then double-click the software pack to install (see Figure 12).

MCU tools and guide > MPF5200x series PD download template > MPF52000_PD_Download > Flash_Algorithm

A

) Name Date modified Type Size

v uVision Software ... 94 KB

@ MPS.MPF5200x_DFP_1.0.0.pack 3/29/2024 3:01

| readme.txt 3/29/2024 3:15

v ©

Vi Text Document

Figure 12: Template Installation

d. Click “Options for Target,” then “Device” to see the list of MPS devices. Select the MPF52002,
then click “OK” to select the device (see Figure 13 on page 12).
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(szeve
Options for Target 'MPF52000' x

Device |Target| OLrtertI Ustingl User I CJ-"CHI Asm I Unkefl Debugl Util'rtiesl

ISuﬂware Packs LI
Vendor: MPS Software Pack
Device: MPF52002 Pack: IMF‘S.MF‘F5ZD[b:_DFP.1.D.ﬂ
Toolset: ARM URL:  https://www monolithicpower com/
Search: I
@ ARM MPF5200x Series
The Am Cortex-M0

i GigaDevice -based on the Amv6-M baseline architecture.
=% MPS - It iz the smallest and most energy efficient
- Arm processar with Am TrustZone technology.

=% MPF5200x Series - Cortex-M0 is the ideal processor for constrained
- embedded applications requiring efficient security.

€3 MPF32000
MPF5200x - ARM Cortex-M0 Core
& MPF52001 - Frequency up to 36 MHz
Memaries
- 128-KB Rash with ECC, 12-KB SRAM, 4-KB ROM
€1 mPF52003 Low power management

- Power saving mode: sleep, deepslesp

Help

ok | Cancel |  Defauts |

Figure 13: Device Selection
e. Click “Options for Target,” then “Debug,” then “Settings,” then “Flash Download.” Figure 14 shows

A

the correct set-up.

Cptions for Target 'MPF52000 1 H
Device I Target | Output I Listing I User I CfCH' Asm | Linker UtiI'rties | 2
" Use Simulator ~ with restrictions Settings | " Use: |ULINK2.'*ME Cortex Debugger LI |
ULINK2/ME Cortex-M Target Driver Setup x
Debug I Trace | Hash Download 3
— Download Funghion 2 RAM for Algorithm G
LOAD * Erase Full Chip| v Program
53 Erase Sectors [V Verfy Start: |(x20000800 | Size: |(xD0001000
" DonotErase  [¥ Reset and Run
— Programming Algorithm
Description | Device Size | Device Type | Address Ranage |
MPF520(x 96k B Flash 96k On-chip Flash 00000000H - 00017FFFH
5
Start:l Size:
Add I Remove |
[ ok || cancel | Help

Figure 14: Flash Download
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f. Copy the target firmware into the “Objects” folder, then open “MPF52002_Download.uvprojx” (see

Figure 15).

Name N v Date modified Type Size
Flash_Algorithm 3/29/2024 431 PM File folder
Listings 3/29/2024 4:31 PM File folder
Objects 12/11/2023 9:58 AM File folder
JLinkLog.txt 8/18/2022 3:49 PM Text Document 3KB
JLinkSettings.ini 8/8/2022 10:38 AM Configuration setti... 1KB
MPF52000_Download.uvguix.cazeng 3/29/2024 4:30 PM CAZENG File 174 KB
MPF52000_Download.uvoptx 6/13/2023 2:48 PM UVOPTX File 6 KB

MPF52000_Download.uvprojx 6/22/2023 6:07 AM uVision5 Project 14 KB
Nu_Link_Driver.ini 5/27/2019 1:50 PM Configuration setti... 15 KB

Figure 15: Objects Folder

g. Copy the full name of the firmware (e.g. “MPF52002GRE-0001-fr1003.axf”) into “Options for
Target,” then “Output,” then “Name of Executable,” then click “OK” (see Figure 16).

ﬂ Options for Target ‘"MPF52000° =
Device | Target Listing | User | C/C+=| Asm | Linker | Debug | Uiities |
Select Folder for Objects. . | Nane of Executehie: |MPF52{)D2GRE-DDOHr1D{}3_axﬂ

(% Create Executable: .\Objects\MPF52002GRE-00014r1003.axf
[V Debug Information I Create Batch File
[ Create HEX File
[V Browse Information

(" Create Library: .\Objects\MPF52002GRE-00014r1003lib

Figure 16: Name of Executable
h. Click the “Download” button or press “F8” to download the firmware to the MPF52002.
4. After the firmware update is finished, remove the SWD communication interface and release PA3.

5. Restart the device to load the new firmware.
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EVALUATION BOARD SCHEMATIC
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Notes:

Figure 17: Evaluation Board Schematic

7) A 0.1yF capacitor (Cx) can be paralleled on R9 to avoid inrush current when ACGATE turns on the MOSFET Q1.
8) PB6/7 can be used as the SWD interface. Before downloading any new firmware with the SWD interface, pull PA3 (boot 0) down to restart
the MPF52002. When the firmware update is finished, disconnect PB6/7 from the SWD interface and release PA3, then turn the device on

to load the new firmware.
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MEZS7-PDPowerBank-MP2651 BILL OF MATERIALS

Qty Ref Value | Description Package | Manufacturer Manufacturer PN
2 C1,C2 | 474F fg\"/ar;‘(;";apac”or' 0805 Murata GCM21BR71C475KA73L
C3, C20,
5 | C27,C34, NS
C35
2 C4,C5 10F gg\r/a’;“(?;apac'tor’ 0805 Wurth 885012207078
C6, C7, C8,
C12, C13,
13 g;g g;z 100nF gg\r/a’;‘(';;apac'mr' 0603 Wurth 885012206071
C29, C36,
C37,C38
2 C9, C19 100nF gse\r/a%‘:;apac'tor' 0402 Murata GRM155R71E104KE14D
4 %12% %1213 22uF gse\r/ar)"(ggapac'tor' 0805 Murata GRM21BR61E226ME44L
4 %1251 %122 10uF gg\"/ar;‘('?cscapac'tor' 0805 Murata GRM21BC7E106KE11L
1 c18 47uF gg\'}af‘(g;apac”or' 0603 Murata GRM188R61E475KE11D
1 c28 10nF gg\r/a’;“(i;;apacnor’ 0603 TDK C1608X7R1E103K
2 | c30,c31 | 47uF fg\r/a’;“(g’;apa"”o“ 0603 Murata GRM188R61C475KE11D
2 | €32,C33 1nF gg\r/a”gg’é’apac'tor’ 0603 Murata GRM1885C1E102JA01D
1 C39 100pF | Hybrid, 25V, 20mQ | SMD Nippon HHXC250ARA101MF80G
Chemi-Con
1 R1 2.7MQ | Film resistor, 1% 0603 Yageo RC0603FR-132M7L
5 R%ZZ&RF;:;’ 0Q | Film resistor, 5% 0603 Yageo RC0603JR-070RL
1 R4 1.AMQ | Film resistor, 1% 0603 Yageo RCO0603FR-071M1L
4 | RS FF;?(’) R7. 1 510 | Film resistor, 1% 0603 Yageo RCO603FR-075R 1L
Current-sensing
2 RS, R12 10mQ | resistor, 1%, long L1508 Film Tech RL3720WT-R010-F
side, 1W
1 R9 5.1MQ | Film resistor, 5% 0603 Yageo RC0603FR-075M1L
R11, R15,
5 | R30,R32, NS
RB
1 R13 200kQ | Film resistor, 1% 0603 Yageo RC0603FR-07200KL
3 | RIER¥% 1 100 | Film resistor, 1% 0603 Yageo RCO603FR-0710RL
1 R16 13kQ | Film resistor, 1% 0603 Yageo RC0603FR-0713KL
3 R1%3'§25’ 100kQ | Film resistor, 1% 0603 Yageo RC0603FR-07100KL
3 R1%2'§27’ 2.2kQ | Film resistor, 5% 0603 Liz CRO603JA0222G
1 R20 15kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0715KL
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MEZS7-PDPowerBank-MP2651 BILL OF MATERIALS (continued)

microcontroller

Qty Ref Value Description Package | Manufacturer Manufacturer PN
4 | RELREZ 220 | Film resistor, 1% 0603 Yageo RCO603FR-072R2L
2 R24, R26 5.1kQ Film resistor, 1% 0603 Yageo RC0603FR-075K1L
1 R33 3.6kQ Film resistor, 5% 0603 Liz CR0603JA0362G
1 R38 0Q Film resistor, 5% 0805 Yageo RCO0805FR-070RL
1 RNTC1 10kQ Film resistor, 1% 0603 Yageo RC0603FR-0710KL

JP1, CN2,
7 | NS eng | 284mm | 3-pin, 1-row DIP Wurth 61300311121
CN7
1 CN1 2.54mm 5-pin, 2-row DIP Waurth 61301021121
1| TYPE_C1 usg | USBType-C SMD Yuehu PC-071603863-R
receptacle, 16-pin Electronics
4 VB%%’A(:"FND’ 2.0 Copper pin DIP
1 CFLR NS
1 LED1 Red LED 0805 Wurth 150080RS75000
2 D1, D2 Ir = 20pA | Schottky diode, 0.5A | SOD123 AUK SDB0540
1 D3 5V ESD diode, SOT-363 onsemi ESD1L001
Ve = 0.4V
2 D4, D5 when 60V, 15mA SOD-323 | Diodes, Inc. SD101AWS
lF=1mA
PowerPA
K1212-8 .
1 Q1 8.5mQ MOSFET Vishay SISA14DN-T1-GE3
(3.3mmx
3.3mm)
1 Q2 NS
1 L1 1.5uH Inductor, 9.7mQ, 9A SMD MPS MPL-AL5030-1R5
Low-power linear QFN-8
1 U1 MP2013A (3mmx MPS MP2013AGQ-5
regulator 3
mm)
forbatiery packs | TQFN-30
1 U2 MP2651 . ; (4mmx MPS MP2651GVT-000A
with 1 to 4 cells in
. 5mm)
series
Highly integrated
USB PD controller QFN-24
1 U3 MPF52002 | with a 32-bit ARM (4mmx MPS MPF52002-0001
Cortex-MO 4mm)
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board. Viy = 20V, Vgarr = 8V,
Ta = 25°C, default register data, unless otherwise noted.

Thermal Imaging

Efficiency vs. Charge Current Vin = 20V, Vearr = 8V, lcHg = 3A, Ta = 28°C,
Vin =20V, Vparr = 8V Tcase = 57.3°C
0.93
- 0.92
£ o901
(>3 0.9
4
w 0.9
[S)
o 0.88
T8
w o387
0.86
0.85
0 2 4 6
CHARGE CURRENT (A)
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. The input power source
is a USB PD adapter, Vearr = 8V, Ta = 25°C, default register data, unless otherwise noted.

Plug In USB PD Adapter

CH3: Vsw

Unplug USB PD Adapter

CH3: Vsw
CH2: Veatr —r—-\ f'-l CH2: Veatr
CH1: Vin / CH1: Vi
CH4:lchc |® CH4: Iche o
200ms S00kS/s o/ 7 May 24 = s »
[ lMp?;w ?ODEX : €@ 2004 & w0 ?&Otii/nls '1’90</ wl
Trigger Frequency: < 10 Hz
Plug In USB PD Mobile Device Unplug USB PD Mobile Device
CH3: Vsw CH3:Vsw [P '
CH4: Iche CH4: Iche o
CH2: Vgarr ﬁ | ™ CH2: Vearr P
. —.J -
CH1: Vin ' CH1: Vi L
+ |
s o
4005 25.05/5 O/ 7 May 2 = - -
N I T S o )
o Trigger Frequency: < 10 Hz
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Figure 18: Top Layer
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Figure 20: Mid-Layer 2 Figure 21: Bottom Layer
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REVISION HISTORY
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1.0 12/10/2024 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.

MEZS7-PDPowerBank-MP2651 Rev. 1.0 MonolithicPower.com 20
12/10/2024 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2024 MPS. All Rights Reserved.



