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Abstract

This document describes the features and functional description of the

HVP-56F80748 controller card, which is a development platform for the DSC
56F8xxxx family.
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1.2

The NXP high-voltage development platform is a set of software and hardware tools for
the evaluation and development of high-voltage motor control and power conversion
algorithms. NXP designed this platform for the rapid prototyping of high-voltage
microcontroller-based applications.

The HVP-56F80748 controller card is a development platform for the DSC 56F8xxxx
family, which in combination with HYP-MC3PH high-voltage development platform
provides ready-made software and hardware development for high-voltage motor control
and power conversion applications. In addition, HVP controller card is also compatible
with the NXP totem-pole bridgeless PFC converter and LLC resonant converter with
synchronous rectifier boards.

Acronyms and abbreviations

The table below lists and explains the acronyms and abbreviations used in this
document.

Table 1. Acronyms and abbreviations

Term Description
ADC Analog-to-digital converter
CMP Comparator
DSC Digital signal controller
EMI Electromagnetic interference
GPIO General-purpose input/output
HVP High-voltage development platform
JTAG Joint test access group
MCU Microcontroller unit
OPAMP Operational amplifier
PFC Power factor correction
PWM Pulse width modulation
SDK Software development kit
UART Universal asynchronous receiver transmitter
usSB Universal serial bus
VCP Virtual COM port

Related documentation

The table below lists and explains the additional documents and resources that you can
refer to for more information on the board. Some of the documents listed below may be
available only under a non-disclosure agreement (NDA). To request access to these

documents, contact your local field applications engineer (FAE) or sales representative.
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Table 2. Related documentation

Document Description Link / how to access
MC56F80xxx Intended for system software and MC56F80XXXRM
Reference Manual hardware developers and applications

programmers who want to develop
products with this device.

MC56F80xxx Data Provides information about electrical |MC56F80XXX

Sheet characteristics, hardware design
considerations, and ordering
information
MCUXpresso The MCUXpresso SDK is a MCUXpresso.nxp.com
Software Development | comprehensive software enablement
Kit (SDK) package designed to simplify and
documentation accelerate application development

with NXP MCUs

1.3 Board kit contents
The table below lists the items included in the HVP-56F80748 board kit.

Table 3. Board kit contents

Item description Quantity
HVP-56F80748 board hardware assembly 1
HVP-56F80748 Quick Start Guide 1

1.4 Block diagram
The figure below shows the HVP-56F80748 block diagram.
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Figure 1. HVP-56F80748 block diagram
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The table below describes the features of the HVP-56F80748 board.

Table 4. HVP-56F80748 features

HVP-56F80748 feature

Target MCU
feature used

Description

MC56F80748 DSC

The processor is based on 32-bit 56800EF
core of up to 100 MIPS at 100 MHz core
frequency

Note: For details on the MC56F80748 DSC,
refer to MC56F80XXX Reference Manual.

Power supply

* 5V (P5V_SDA) input power supply from
USB-Mini-B connector (J2)
e +3.3 V power supply for DSC digital
circuits from one of the following:
— PCI Express connector (J3) from the
compatible board
— +3.3V_ISO from the ADuM6201
¢ +3.3VA power supply for DSC analog
circuits from PCI Express connector (J3)
* P3V3_SDA power supply from 3V3
regulator NCP1117ST33T3G (U4) for the
following:
— JTAG connector (J1)
— Side 1 of Si8661BD (U2, lower-power
six-channel digital isolator)

Isolated program and
debug interface

JTAG connector (J1) to program and debug
MC56F80748

Isolated virtual COM
port (VCP)

* USB-to-UART device (CP2102N) (Not
populated by default)
— Provides an isolated virtual serial port
through USB connector (J2), which uses
QSCI1 in MC56F80748

PCI Express connector

The edge finger is used to connect with
power stage, such as HYP-MC3PH

RC filter circuit

High-speed analog-to-
digital

Provide low-pass filters between the
sampled analog signals from PCI Express

converter (ADC) connector pins and ADC input pins
LED e Two LEDs are used to indicate the power
state
* One user LED
PCB HVP-56F80748: 86.6 mm x 40.3 mm, 2

layer

Orderable part number

HVP-56F80748

Board picture

The figure below shows the top-side view of the HVP-56F80748 with connectors, LEDs,
and key chips highlighted.
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Figure 2. HVP-56F80748 top view

1.7 Connectors

The following table describes the onboard connectors. Figure 2 highlights the connectors
location on the board.

Table 5. HVP-56F80748 connectors

Part Connector type Description Reference section
identifier
J1 2x7 connector JTAG connector to program and debug the |Section 2.4
MC56F80748 DSC.
J2 USB-Mini-B USB connector for USB-to-UART CP210x |Section 2.2
connector device,

which provides an isolated virtual serial
port. Also, used as an external 5 V power
connector.

Note: CP210x USB-to-UART bridge
VCP drivers are needed. CP210x is NOT
populated by default on the board.

J3 PCI Express I/O interfaces compatible with the power Input/output
connector stage boards (mother boards) headers
1.8 LEDs
The following table describes the onboard LEDs. Figure 2 highlights the LEDs location on
the board.
Table 6. HVP-56F80748 LEDs
Part LED color LED name Description
identifier
D1 RED USER LED User-programmable LED connected with GPIOC1.
A high level turns on the LED.
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Table 6. HVP-56F80748 LEDs...continued

Part LED color LED name Description
identifier
D4 GREEN LED INDICATOR ISOLATED Indicates that P3V3_SDA (3.3 V) supply is
available
D5 GREEN LED INDICATOR NON- Indicates that +3.3V (3.3 V) supply is available
ISOLATED

2 HVP-56F80748 functional description

HVP-56F80748-UM

21

This chapter describes the features and functions of the HVP-56F80748 board. For
details of the MC56F80748 MCU features, see MC56F80xxx Reference Manual.

Power supplies

The HVP-56F80748 board can be powered in two ways, which is shown in Section 1.4.

¢ Through USB-Mini-B connector J2. The 5V input voltage (P5V_SDA) from the USB

connector powers the CP2102N (USB-to-UART bridge controller), NCP1117 (5 V to 3.3

V voltage regulator), and ADuM6201 (Isolators with integrated DC-to-DC converter).

— The converted P3V3_SDA (3.3 V) from NCP1117 shares the same ground
(GND_SDA) with USB connector. It gives power to side 1 of Si8661BD (six-channel
digital isolator) and JTAG connector.

— The converted +3.3V_ISO (3.3 V) from ADuM6201is an isolated power source which
shares the same ground (GND) with DSC 56F80748. This isolated +3.3V_ISO is
used to power the digital circuits of the DSC through diode D3 as well as side 2 of
Si8661BD.

* Through PCI Express connector J3. When the HVP-56F80748 card is plugged into a
mother board, such as HYP-MC3PH, both the digital and analog circuits inside DSC
are powered up through +3.3V and +3.3VA that come from the PCI Express connector.

Note:

* When HVP-56F80748 is not plugged into a mother board, it can only be powered
through the USB connector, and only the digital circuit inside DSC is powered up.
Therefore, the analog part (example, ADC) of the DSC would not work properly in this
case.

* When HVP-56F80748 is plugged into a mother board and the mother board is also
powered up, both the digital and analog circuits of MC56F80748 are powered up
through +3.3V and +3.3VA from J3 connector.

* HVP-56F80748 can be powered through USB connector J2 and PCI Express
connector J3 at the same time. A diode D3 is placed between +3.3V_ISO and +3.3V to
mitigate the conflict.

* Always provide power input from USB connector J2 when you want to program DSC
through JTAG connector, because pin 11 of JTAG connector comes from P3V3_SDA
which is originated from USB connector.

The table below provides power supply details of the HVP-56F80748 board.
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Table 7. Power supplies

Part Device/ Power Description
identifier Power source supply rail
J2 USB-Mini-B P5V_SDA * Power supply for CP2102N (USB-to-UART
connector providing 5 bridge controllers)
V power supply * Power supply for NCP1117(5 Vt0 3.3 V

voltage regulator)
* Power supply for ADuM6201(Isolators with
integrated DC-to-DC converter)

U4 NCP1117 P3V3_SDA » Power supply for side 1 of the SI8661BD
(six-channel digital isolator)

* Power supply for JTAG interface

U3 ADuM6201 +3.3V_ISO Source of the +3.3V

D3 MBR120VLSFT1G +3.3V * Power supply for digital circuits of the DSC
J3 PCle connector » Power supply for side 2 of the SI8661BD
J3 PCle connector +3.3VA Power supply for analog circuits of the DSC

Isolated USB-to-UART interface

The HVP-56F80748 board supports an isolated USB-to-UART function through
CP2102N and ADuM6201. CP2102N is not populated by default.

CP2102N provides a virtual COM interface between the host computer and MC56F80748
through USB port (J2) by using SCI1 on MC56F80748. It includes a USB 2.0 full-speed
function controller, USB transceiver, oscillator, and universal asynchronous receiver/
transmitter (UART) in a small package.

Note:

CP2102N device requires installing the VCP device drivers that can be downloaded from
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads. After
the driver for CP2102N is installed, the host computer will enumerate COM ports when
the USB cable is plugged into the J2 USB port. This makes the device appear as a VCP.
You can use these ports to communicate with the processor with USB interface via a
standard PC serial emulation port (for example, Putty and Tera Term).

The following figure shows the circuit diagram of CP2102N USB-to-UART device using
SCI1 interface.
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USB connector USB-to-UART
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Figure 3. CP2102N USB-to-UART circuit

The motor control and power conversion are high voltage and high EMI applications. To
ensure the safety and reliable communication, the connection between the host computer
and the DSC is isolated. ADuM6201(U3) is used to isolate the RXD and TXD signals of
DSC from the host.

The following figure shows the USB-to-UART isolated circuit.

Figure 4. USB-to-UART isolated circuit
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The following table describes the connection of the SCI signals.
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Table 8. USB-to-UART pin connection

CP2102N side DSC side Description

CP2102N ADuM6201 ADuM6201 |MC56F80748 pin

pin pin pin

RXD VOB VIB GPIOC11 (TXD1) |QSCI1 transmit data output on
DSC

TXD VIA VOA GPIOC12 (RXD1) |QSCI1 receive data input on
DSC

Note:

Even though this virtual serial communication circuit is not available by default, the

TXD and RXD signals of QSCI0 in DSC 56F80748 are routed to the mother board
through PCI Express connector, which can also be used to realize isolated USB-to-UART
communication together with the HVP-MC3PH board.

Input/output headers

The HVP-56F80748 daughter card is compatible with the mother boards through the PCI
Express connector. The mother board can be any of the following:

* HVP-MC3PH

¢ Totem-Pole Bridgeless PFC Converter

¢ LLC Resonant Converter with Sync Rectifier

Peripheral pins of DSC such as PWM, ADC, OPAMP, and CMP are connected to the

PCI Express connector for the development of the motor control and power conversion
applications.

The following table describes the HVP-56F80748 PCI Express connector pinout.

Table 9. PCI Express connector pinout

Pin |Signal DSC GPIO mapping |Pin |Signal DSC GPIO mapping
B1 - - A1 +3.3VA
B2 GNDA - A2 GNDA
B3 ANO - |_dcb GPIOB3, GPIOA5 A3 AN1 - |_phA GPIOA1
B4 AN2 - U dcb |GPIOA3 A4 AN3 - |_phB GPIOB2
B5 AN4 - U_dcb/2 |GPIOB1 A5 ANS5 - |_phC GPIOB7, GPIOA6
B6 ANG - GPIOAO A6 AN7 — TACHO GPIOA2
BEMF_A
B7 ANS - GPIOA4 A7 AN9 - V_in GPIOB4
BEMF_B
B8 AN10 - GPIOA7, optional A8 AN11 - |_pfc1 GPIOB5
BEMF_C connected to
GPIOBO
B9 AN12 - Temp_ | GPIOBO, optional A9 AN13 - |_pfc2 GPIOB6
IPM connected to
GPIOA5
B10 |- - A10 |- -
B11 |GNDA - A11  |GNDA -
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Table 9. PCI Express connector pinout...continued

Pin Signal DSC GPIO mapping |Pin |Signal DSC GPIO mapping
B12 [+3.3V - A12 |- -
B13 |GND - A13 |GND -
B14 |TMO GPIOC4 A14  |PWMO GPIOE1
B15 |TM1 GPIOC5 A15 |PWM1 GPIOEO
B16 |TM2 GPIOC13 A16  |PWM2 GPIOE3
B17 |MB_TP_29 GPIOC15 A17  |PWM3 GPIOE2
B18 |- - A18 |PWM4 GPIOES
B19 |- - A19 |PWM5 GPIOE4
B20 |USER_LED GPIOCO A20 |-
B21 |MB_TP_27/ GPIOC8 A21 |-
MISO
B22 |MB_TP_26/ GPIOC10 A22 |PWM8 GPIOE6
MOSI
B23 |SCK GPIOC9 A23 |PWM9 GPIOE7
B24 |/SS GPIOC7 A24 |GND -
B25 |MCU_BRAKE |GPIOFO A25 |FAULT_1 GPIOF6
B26 |TxD GPIOC2 A26 |FAULT_2 GPIOF7
B27 |RxD GPIOC3 A27 |- -
B28 |Relay GPIOF1 A28 |- -
B29 |- - A29 |MB_TP_24 GPIOF2, optional
connected to GPIOF5
B30 |- - A30 [(MB_TP_22 GPIOF3, optional
connected to GPIOF4
B31 |- - A31 |TxD1 GPIOC11
B32 |GND - A32 |RxD1 GPIOC12

Isolated debug interface

The MC56F80748 processor has five GPIO pins multiplexed with the four JTAG signals
and one reset signal:

* RESETB input (default signal on GPIOD4 pin)
¢ TMS input (default signal on GPIOD3 pin)

¢ TCK input (default signal on GPIOD2 pin)

¢ TDO output (default signal on GPIOD1 pin)

* TDI input (default signal on GPIODO pin)

The GPIOD[4:0] signals are connected on the HVP-56F80748 board to the 14-pin JTAG
connector (J1) through a six-channel digital isolator SI8661BD. A standalone debug tool
is needed to program and debug HVP-56F80748 board, such as Multilink development

interface, and power P5V_SDA must be provided through USB connector J2.

The following table describes the JTAG header pinout.
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Pin Signal name Description
number

1 GPIODO/TDI TAP data In

2 GND_SDA Ground

3 GPIOD1/TDO TAP data out
4 GND_SDA Ground

5 GPIOD2/TCK TAP clock

6 GND_SDA Ground

7 - Not connected
8 - Not connected
9 GPIOD4/RESET Reset signal
10 GPIOD3/TMS TAP machine state
11 P3V3_SDA Power supply
12 - Not connected
13 - Not connected
14 - Not connected

Similar to the USB-to-UART circuit, the Si8661BD is used in debug circuit to isolate the
JTAG signals between the host PC and the DSC.

Target MCU JTAG Connector
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3 Revision history

The table below summarizes the revisions to this document.

Revision history

Revision

Date

Description

13 December 2022

Initial public release.
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4.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

4.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

HVP-56F80748-UM

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

4.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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