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Important Notice

NXP provides the enclosed product(s) under the following conditions:

This evaluation kit is intended for use of ENGINEERING DEVELOPMENT OR EVALUATION PURPOSES ONLY. It is provided as a
sample IC pre-soldered to a printed circuit board to make it easier to access inputs, outputs, and supply terminals. This evaluation board
may be used with any development system or other source of I/O signals by simply connecting it to the host MCU or computer board via
off-the-shelf cables. This evaluation board is not a Reference Design and is not intended to represent a final design recommendation for
any particular application. Final device in an application will be heavily dependent on proper printed circuit board layout and heat sinking
design as well as attention to supply filtering, transient suppression, and 1/O signal quality.

The goods provided may not be complete in terms of required design, marketing, and or manufacturing related protective considerations,
including product safety measures typically found in the end product incorporating the goods. Due to the open construction of the product,
it is the user's responsibility to take any and all appropriate precautions with regard to electrostatic discharge. In order to minimize risks
associated with the customers applications, adequate design and operating safeguards must be provided by the customer to minimize
inherent or procedural hazards. For any safety concerns, contact NXP sales and technical support services.

Should this evaluation kit not meet the specifications indicated in the kit, it may be returned within 30 days from the date of delivery and will
be replaced by a new kit.

NXP reserves the right to make changes without further notice to any products herein. NXP makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does NXP assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation consequential or
incidental damages. Typical parameters can and do vary in different applications and actual performance may vary over time. All operating
parameters, including Typical, must be validated for each customer application by customer’s technical experts.

NXP does not convey any license under its patent rights nor the rights of others. NXP products are not designed, intended, or authorized
for use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or
for any other application in which the failure of the NXP product could create a situation where personal injury or death may occur.
Should the Buyer purchase or use NXP products for any such unintended or unauthorized application, the Buyer shall indemnify and hold
NXP and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and
reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges NXP was negligent regarding the design or manufacture of the part.
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1 Introduction

This document is the user guide for the KITVR5500AEEVM evaluation board.
KITVR5500AEEVM is applicable for the devices VR5500 and FS5502. This document
is intended for the engineers involved in the evaluation, design, implementation, and
validation of VR5500/FS5502 high voltage PMIC with multiple SMPS and LDO.

The scope of this document is to provide the user with information to evaluate the
VR5500/FS5502 high voltage PMIC with multiple SMPS and LDO. This document covers
connecting the hardware, installing the software and tools, configuring the environment
and using the kit.

The KITVR5500AEEVM enables development on VR5500/FS5502 devices. The kit can
be connected to the FlexGUI software which allows you to play with registers, try OTP
configurations, and burn the part.

This kit is suitable for truck application running at 24 V nominal. It is able to sustain up to
60 V at VBAT-

It is delivered with empty OTP content in order to leave the opportunity to the user to
burn the OTP configuration. Burning the OTP three times, gives a good flexibility. The
board allows testing on all the VR5500/FS5502 derivatives.

2 Finding kit resources and information on the NXP website

21

NXP Semiconductors provides online resources for this evaluation board and its
supported devices on http://www.nxp.com.

The information page for KITVR5500AEEVM evaluation board is at http://www.nxp.com/
KITVR5500AEEVM. The information page provides overview information,
documentation, software and tools, parametrics, ordering information and a Getting
Started tab. The Getting Started tab provides quick-reference information applicable
to using the KITVR5500AEEVM evaluation board, including the downloadable assets
referenced in this document.

Collaborate in the NXP community

The NXP community is for sharing ideas and tips, ask and answer technical questions,
and receive input on just about any embedded design topic.

The NXP community is at http://community.nxp.com.

3 Getting ready

UM11304

31

Working with the KITVR5500AEEVM requires the kit contents, additional hardware, and
a Windows PC workstation with installed software.

Kit contents

* Assembled and tested evaluation board in an anti-static bag
3.0 ft USB-STD A to USB-B-mini cable

¢ Two connectors, terminal block plug, 2 pos., str. 3.81 mm

* Three connectors, terminal block plug, 3 pos., str. 3.81 mm
¢ Jumpers mounted on board

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2019. All rights reserved.
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3.2 Additional hardware

In addition to the kit contents, the following hardware is necessary or beneficial when
working with this kit.

* Power supply with a range of 8.0 V to 60 V and a current limit set initially to 1.0 A

3.3 Windows PC workstation
This evaluation board requires a Windows PC workstation. Meeting these minimum
specifications should produce great results when working with this evaluation board.

¢ USB-enabled computer with Windows 7 or Windows 10

3.4 Software

Installing software is necessary to work with this evaluation board. All listed software
is available on the information page of the evaluation board at http://www.nxp.com/
KITVR5500AEEVM or from the provided link.

* FlexGUI latest version
* VR5500_OTP_Config.xlsm or FS5502_OTP_Config.xlsm

« Java installation https://www.oracle.com/technetwork/javal/javase/downloads/jre8-
downloads-2133155.html

4 Getting to know the hardware

The KITVR5500AEEVM provides flexibility to play with all the features of the device and
make measurements on the main part of the application. The KL25Z MCU installed on
the board, combined with the FlexGUI software allows access to the registers in read
and write mode. All regulators are accessible through connectors. Nonuser signals, like
DC-to-DC switcher node are mapped on test points. Digital signals (12C, RSTB, etc.)
are accessible through connectors. Pin WAKE1 has a switch to control (ignition) them.
A Vpat switch is available to power on or off the device.

This kit can be operated in Emulation mode or in OTP mode. In Emulation mode, as

long as the power is supplied, the board configuration stays valid. The OTP mode uses
the fused configuration. The device can be fused three times. In OTP mode, the device
always starts with the fused configuration, except if the user wants to overwrite OTP
configuration using Emulation mode. This board is able to fuse the OTP without any extra
tools or board.

UM11304 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2019. All rights reserved.
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4.1 Kit overview

The KITVR5500AEEVM is a hardware evaluation tool that allows performance test. The
VR5500/FS5502 part soldered on the board can be fused three times (see Section 7.3).

An Emulation mode is possible to test as many configurations as needed. The voltage
monitoring hardware configuration is done through resistors. Note that this configuration
can be changed by selecting the appropriate bridges resistors:

* VMONH1: assigned to VPRE, 3.3 V for VR5500 in default, adjust bridge resistors for
FS5502

This board was designed to sustain up to 10 A total on VPRE. Layout is done using six
layer PCB stack up.

The VR5500/FS5502 family can be evaluated with this board as it is populated with a
superset part. They are pin to pin and software compatible with FS84 (fit for ASIL-B) and
FS85 (fit for ASIL-D).

An external LDO provides VDDI2C voltage with a choice of 1.8 V or 3.3 V (default).
VDDIO is assigned by default to VDDI2C. From USB voltage, an external DC-to-DC
generates the OTP programming voltage (8.0 V) without any need for an external power

supply.
Table 1. VR5500 and FS5502 comparison
Function VR5500 FS5502
BUCK1 yes yes
BUCK2 yes no
BUCK3 yes yes
BOOST yes no
LDO1 yes yes
LDO2 yes no
WAKE1/2 yes yes
AMUX yes no
FIN/FOUT yes yes
12C yes yes
PGOOD/RSTB yes yes
VCORE monitoring yes yes
(VCOREMON)
VDDIO monitoring yes yes
VMON1 yes yes
ASIL QM QM
UM11304 Al information provided in this document is subject to legal disclaimers. © NXP B.V. 2019, Al rights reserved.
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KITVR5500AEEVM features

* VBAT power supply connectors (Jack and Phoenix)
* VPRE output capability up to 10 A (external MOSFET)

¢ VBUCK1/2 in Standalone mode (default) or Multiphase mode (VBUCK2 only for
VR5500)

* VBUCKS3 up to 3.6 A peak

* VBOOST 5.0V or 5.74 V, up to 800 mA (VR5500 only)

¢ LDO1 and LDO2, from 1.1 V to 5.0 V, up to 400 mA (LDO2 only for VR5500)

¢ Ignition key switch

* Embedded USB connection for easy connection to software GUI (access to IZC-bus,
I0s, RSTB, INTB, Debug, MUX_OUT (VR5500 only), regulators)

* LEDs that indicate signal or regulator status

e Support OTP fuse capabilities

* USB connection for register access, OTP emulation, and programming

VMON1 board configuration

VMONT1 is a general-purpose voltage monitoring input. VMON1 can be connected

to VPRE, LDO1, LDO2, BUCKS3, BUCK2 (in case BUCK2 is not used in multiphase),
or even an external regulator. This kit is delivered with VMON1 assigned to VPRE of
VR5500, the bridge resistor set for 3.3 V.

Due to the jumpers, VMON1 can be tied to a 0.8 V to force a good voltage at pin level. It
behaves like hardware disabling and makes debug easy in some cases.

R64

68.1 kQ
VPRE —
J21
R65
22.1kQ 2
% VPRE_MON1
GND o vMON_osv
HDR 1X3

aaa-035499

Figure 2. VMON1 configuration

VPRE compensation network

This board is delivered with a VPRE compensation network defined for VPRE 4.1 V at
450 kHz. All other VPRE configurations require a new calculation for these components.

C59

150 pF
1L
L1}
R34 R32 C18
00 357 kQ 6.8 nF
— 1} I 450 kHz
GND
PRE_COMP
R4 R3 %
00 16.9 kQ 1.5 nF
1 1} I 2.25 MHz
ce GND
22 pF
1L

i aaa-035500

Figure 3. VPRE compensation network
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Table 2. Compensation network

UM11304

Components VPRE 450 kHz VPRE 2.2 MHz
C18/C9 6.8 nF 1.5nF
C59/C8 150 pF 22 pF
R32/R3 3.57 kQ 16.9 kQ
4.1.4 BUCK1 and BUCK2 multiphase configuration (VR5500 only)
The board is designed to work independently with BUCK1 and BUCK2. Due to R7 and
R8, it is possible to connect both connectors together and work in multiphase.
BUCK1
r—=——=—==-= A
| |
| |
| R7 re |
v [lo [le
| DNP DNP |
| |
| |
| WU R — -
BUCK2
aaa-033149
Figure 4. BUCK1 and BUCK2 multiphase configuration
41.5 VDDI2C

As an option, an external LDO is provided to feed VDDI2C. This LDO can also be used to
feed VDDIO, which is the default implementation.

The I°C-bus is compatible with 1.8 V or 3.3 V, while VDDIO is compatible with 3.3 V and
5.0 V. For this reason, the LDO default configuration is 3.3 V. The LDO is supplied by
5.0 V coming from the USB.

VDDIO
T J8

1 oo 2 LDO1

3 o o 4 LDO2

5 53 6 VDDI2C

7 oo 8 BUCK3

9 oo 10 VDDIO_EXT

VDDIO R1 P3V3_KL25Z
selection 0Q

DNP
aaa-035501

Figure 5. VDDIO selection
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R89
IN ouT 0Q
[4]P5V0_USB l 1 5 —{—1+—VDDI2C
EN ADJ R10 R1 J.084
?ii 3 2 4 191 kQ 523kQ T 2.24F
I J_ VDDI2C_SEL
1 1 33V 18V 1
GND GND GND
HDR 1X3
R73
115kQ
GND aaa-035502
Figure 6. VDDI2C supply

4.2 Device OTP user configuration

4.2.1

It is recommended to learn about OTP before operating with the device. The device
has a high level of flexibility due to parameter configuration available in the OTP, which
impacts the functionality of the device. It is key to understand how OTP parameters can
be programmed, the interaction with mirror registers and the VR5500/FS5502 SoC.

The OTP related operations can be performed either in Emulation mode, where the
product uses a given configuration as long as power supply is not switched off or from
OTP fuse content that is valid even after a power down/power up sequence.

OTP and mirrors registers

There are two OTP blocks in the device. One is for the main section, and the other for
the fail-safe. During configuration, each of them are using dedicated sectors. The OTP
configuration scheme is shown in Figure 7 (same implementation for main and fail-safe).

The device can be fused three times using mirror registers. The user can first load the
mirror register content with the desired contents, then decide either to use the device

in Emulation mode or to burn the next sector. The first sector to be burned is S1, the
second S1bis, and the third S1ter. FlexGUI automatically manages the next sector to

be burned. It is not possible to revert to the previous sector. When the user reaches the
sector S1ter, there no other possibility for burn, however emulation mode is still available.

VR5500/FS5502 mirror OTP fuse
SoC configuration register configuration
12C-BUS S1- CONFIG S1- CONFIG
S1bis - CONFIG
|:| primary CONFIG
Sfter - CONFIG
|:| images CONFIG
aaa-035251
Figure 7. OTP configuration
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At boot, the content of the valid sector is loaded into the Mirror Register Sector 1. The
mirror register content is accessible from FlexGUI by using specific 1°C-bus commands.
The mirror configuration is managed by the FlexGUI, which eases the access.

OTP hardware implementation

To work in OTP emulation or OTP programming, it is required to start the device in

Debug mode.

Figure 8 shows the sequence to be followed to enter in Debug mode. The voltage
sequence on the kit is done using switches installed on the board, while the OTP
registers configuration is managed by the FlexGUI. It is described in detail in the

following sections.

VbBG

DBG
>Vsup_UVH

VSUP1/2
> WAKE12yH

WAKE1

C { I2C OTP ! 12G
1 pgm I

REG

il OFF PWR UP ON

Figure 8. Debug mode entry

aaa-035252
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Figure 9 shows the hardware kit implementation.

ref
DBG_5V OTP level
(DBG =8V)
P5V_USB
USB @ =
to KL25
DBG_OTP - DBG Debug
(8V) i
SW3
VBAT B . VSUP VSUP1/2
SW1

aaa-035503

Figure 9. OTP hardware implementation

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2019. All rights reserved.

User guide

Rev. 1 — 4 November 2019
9/50



NXP Semiconductors UM11304

KITVR5500AEEVM evaluation board for devices VR5500 and FS5502

4.3 Kit featured components

Figure 10 identifies important components on the board and Table 3 provides additional
details on these components.

12

Vgat Jack connector

VgaT three position switch

Vgat Phoenix connector
LDO1/LDO2 power supplies

VPRE power supply
BUCK1/BUCK?2 power supply

USB connector (for FlexGUI control)
Debug connectivity

9. Programming

10. WAKE1 switch

11. OTP burning voltage switch

12. VBOOST and BUCK3 power supply
13. Debug voltage source

14. PGOOD LED enable

15. VDDIO selection

16. RSTB connection to MCU

17.RSTB and INTb signals

18. VMON1 and VDDI2C selection

Figure 10. Evaluation board featured component locations

©NOOR WD
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Table 3. Evaluation board component descriptions

Number

Description

1

Vgat Jack connector

2

Vgat three position switch

* Left position: board supplied by Jack connector

* Middle position: board not supplied

* Right position: board supplied by Phoenix connector

Va1 Phoenix connector

LDO1/LDO2 power supplies

VPRE power supply

BUCK1/BUCK2 power supply

USB connector (for FlexGUI control)

O N OO O MW

debug connectivity; access to:
* VSUP, GND

* FOUT/FIN

* PGOOD/RST

* WAKE2

* PSYNC, AMUX

* VMONT1

programming

« 1°C-bus

* Pin DBG

* VPRE, VSUP, GND

10

WAKE1 switch

11

OTP burning voltage switch

12

VBOOST and BUCK3 power supply

13

debug voltage source either from USB (recommended) or from VSUP

14

PGOOD LED indicator (enabled when jumper is plugged)

15

VDDIO source from device regulators or external sources

16

RSTB can be disconnected between device and MCU

17

RSTB and INTb signals available here (device pin level)

18

allows user to select VMON1 from regulators or a fix 0.8 V;
VDDI2C can be selected either 1.8 V or 3.3 V

VR5500/FS5502: high voltage PMIC with multiple SMPS and LDO

General description

The VR5500/FS5502 are automotive high-voltage multi-output power supply integrated
circuits, with focus on radio, V2X, and infotainment applications. They include multiple
switch mode and linear voltage regulators. They offer external frequency synchronization
input and output, for optimized system EMC performance.

Several device versions are available, offering choice in number of output rails, output
voltage setting, operating frequency, and power up sequencing, to address multiple

applications.
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Features

* 60 V DC maximum input voltage for 12 V and 24 V applications
* VPRE synchronous buck controller with external MOSFETSs. Configurable output
voltage, switching frequency, and current capability up to 10 A peak.

¢ Low voltage integrated synchronous BUCK1 converter, dedicated to MCU core supply
with SVS capability. Configurable output voltage and current capability up to 3.6 A
peak.

* VR5500 only: Low voltage integrated synchronous BUCK2 converter. Configurable
output voltage and current capability up to 3.6 A peak. Multi-phase capability with
BUCK1 to extend the current capability up to 7.2 A peak on a single rail. Static voltage
scaling capability.

* Based on part number: Low voltage integrated synchronous BUCKS3 converter.
Configurable output voltage and current capability up to 3.6 A.

¢ VR5500 only: BOOST converter with integrated low-side switch. Configurable output
voltage and max input current up to 1.5 A peak.

* EMC optimization techniques including SMPS frequency synchronization, spread
spectrum, slew rate control, manual frequency tuning

* Two linear voltage regulators for MCU |Os and ADC supply, external physical layer.
Configurable output voltage and current capability up to 400 mA DC (one linear voltage
regulator on FS5502).

* OFF mode with very low sleep current (10 pA typ)
e Two input pins for wake-up detection and battery voltage sensing
« Device control via 32 bits I°C-bus interface with CRC

» Power synchronization pin to operate two VR5500/FS5502 devices or VR5500/FS5502
plus an external PMIC

* Power good, reset, and interrupt outputs

¢ Configuration by OTP programming. Prototype enablement to support custom setting
during project development in engineering mode.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2019. All rights reserved.
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The following LEDs are provided as visual output devices for the evaluation board:

Y IYYI Y]
. meseese

KITVR5500AEEVM
I,.’;

o~ B2 oy By B34
SEHZEZE:

Figure 11. Evaluation board indicator locations

aaa-035505

Table 4. Evaluation board indicator descriptions

Label Name Color Description

D1 VeaT green VpgaT ON

D2 LDO1 green LDO1 on

D3 LDO2 green LDO2 on

D4 BUCK1 green BUCK1 on

D6 BUCK2 green BUCK2 on

D7 BUCK3 green BUCKS3 on

D8 VBOOST green VBOOST on

D9 VpRE green VpRe ON

D11 DBG>8.0V blue DBG pin voltage > 8.0 V (OTP programming)
D12 RSTB red RSTB asserted (logic level = 0)
D13 INTb red INTb asserted (logic level = 0)
D14 FSO0b red not available

D15 P3V3_KL25 green P3V3_KL25 on

D106 PGOOD green PGOOD released

UM11304
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Figure 12 shows the location of connectors on the board.

K ITVRSSO OAEEVM
; %

aaa-035508

Figure 12. Evaluation board connector locations

4.3.3.1 Vpat connector (J1)

VpaT connects to the board through Phoenix connector (J1).

Table 5. Vgat Phoenix connector (J1)

Schematic label

Signal name

Description

J1-1 VBAT battery voltage supply input
J1-2 GND ground
4.3.3.2 Output power supply connectors
Table 6. BUCK1/BUCK2 connector (J12)
Schematic label Signal name Description

J12-1 BUCK2 BUCK2 power supply output
J12-2 BUCK1 BUCK1 power supply output
J12-3 GND ground

Table 7. VBOOST/BUCK3 connector (J16)

Schematic label Signal name Description

J16-1 VBOOST VBOOST output

J16-2 BUCK3 BUCKS3 power supply output
J16-3 GND ground

UM11304
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Table 8. LDO1/LDO2 connector (J2)

Schematic label Signal name

Description

J2-1 LDO1 LDO1 power supply output
J2-2 LDO2 LDO2 power supply output
J2-3 GND ground

Table 9. VPRE connector (J3)

Schematic label Signal name Description

J3-1 VPRE VPRE power supply output
J3-2 GND ground

Debug connector (J29)

Table 10. Debug connector (J29)

Schematic label Signal name Description

J29-1 FOUT frequency synchronization output
J29-2 FIN frequency synchronization input
J29-3 PGOOD power GOOD

J29-4 n.c. not connected

J29-5 INTb interrupt, active LOW

J29-6 n.c. not connected

J29-7 RSTB reset, active LOW

J29-8 n.c. not connected

J29-9 n.c. not connected

J29-10 n.c. not connected

J29-11 AMUX analog multiplexer

J29-12 n.c. not connected

J29-13 VDDIO_EXT VDDIO external reference
J29-14 PSYNC power synchronization

J29-15 VDDIO VDDIO used by VR5500/FS5502
J29-16 WAKE2_IN WAKE2 input

J29-17 n.c. not connected

J29-18 VSUP VSUP power supply

J29-19 n.c. not connected

J29-20 GND ground

All information provided in this document is subject to legal disclaimers.
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4.3.3.4 Program connector (J30)

Table 11. Program connector (J30)

Schematic label Signal name Description

J30-1 WAKE1 WAKE1 input

J30-2 n.c. not connected

J30-3 VDDI2C VDDI2C voltage

J30-4 n.c. not connected

J30-5 [2C_SDA 1°C-bus serial data
J30-6 n.c. not connected

J30-7 [2C_SCL 1°C-bus serial clock
J30-8 n.c. not connected

J30-9 VDDIO_EXT VDDIO supplied from external regulator
J30-10 VPRE VPRE output

J30-11 DBG connected to pin DBG
J30-12 GND ground

J30-13 n.c. not connected

J30-14 VSUP connected to VSUP pin
J30-15 GND ground

J30-16 GND ground

4.3.4 Test points

The following test points provide access to various signals to and from the board.

Figure 13. Evaluation board test points

aaa-035507
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Table 12. Evaluation board test point descriptions

Test point name Signal name Description

TP1 GND ground

TP2 GND ground

TP3 LDO2 LDO2 regulator output

TP4 LDO1 LDO1 regulator output

TP5 VPRE VPRE DC-to-DC regulator output
TP6 GND ground

TP7 VBOOST VBOOST DC-to-DC output

TP8 BOOST_LS VBOOST low-side switcher

TP9 BUCK1_SW BUCK1 switcher

TP10 BUCK1 BUCK1 DC-to-DC regulator output
TP11 BUCK3 BUCK3 DC-to-DC regulator output
TP12 BUCK3_SW BUCKS3 switcher

TP13 BUCK2_SW BUCK2 switcher

TP14 BUCK2 BUCK2 DC-to-DC regulator output
TP18 GND ground

TP19 GND ground

TP20 RSTB reset

TP21 INTb interruption

TP22 n.c. not connected

TP26 PGOOD power good
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4.3.5 Jumpers

T wocxa
119 120 121 122 123

o

12
nls nea_par
 oea_

A

Figure 14. Evaluation board jumper locations

Table 13. Evaluation board jumper descriptions

Name |Function Pin Jumper/pin function
number
J5 VgaTt shunt 1-2 shunt switch SW1 for current > 5.0 A
3-4 shunt switch SW1 for current > 5.0 A
J6 Vsup shunt 1-2 for current measurement (insert amperemeter)
3-4 for current measurement (insert amperemeter)
J7 LDO1 input 1-2 LDO1_IN connected to Vpre
2-3 LDO1_IN connected to VBOOST
J8 VDDIO selection 1-2 VDDIO tied to LDO1
3-4 VDDIO tied to LDO2
5-6 VDDIO tied to VDDI2C (provided by external regulators)
7-8 VDDIO tied to BUCK3
9-10 VDDIO tied to VDDIO external
J9 Vgat Jack Jack used for Vgat supply using Jack connector
J11 BUCKS3 input 1-2 BUCK_INQ tied to VPRE
2-3 BUCK_INQ tied to VBOOST
J19 VDDI2C_SEL 1-2 select 1.8 V output on external regulator
2-3 select 3.3 V output on external regulator
J20 n.c. 1-2 n.c.
2-3 n.c.
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Name |[Function Pin Jumper/pin function
number
J21 VMON1 1-2 VMONT1 tied to 0.8 V
2-3 VMONT1 tied to VPRE
J22 n.c. 1-2 n.c.
2-3 n.c.
J23 n.c. 1-2 n.c.
2-3 n.c.
J24 debug 1-2 pin DBG tied to P5V0_USB (5.0 V provided by USB
connector)
2-3 pin DBG tied to VgaT (through external protection); do
not use for OTP burning
J25 RSTB 1-2 reset LED; enabled when jumper is plugged
J26 INTb 1-2 interrupt LED; enabled when jumper is plugged
J27 n.c. 1-2 n.c.
J29 — — —
J30 — — —
J31 — — use only during board manufacturing
J32 PGOOD 1-2 PGOOD LED; enabled when jumper is plugged

4.3.6 Switches

h_,d

« ©2018 NXP B.V. e
QTP Burning
s i

KITVR5500AEEVM
2 © 8,

Figure 15. Switch locations
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All information provided in this document is subject to legal disclaimers. © NXP B.V. 2019. All rights reserved.

User guide

Rev. 1 — 4 November 2019

19/50



NXP Semiconductors UM11304

4.4

KITVR5500AEEVM evaluation board for devices VR5500 and FS5502

Table 14. SW3

Position Function Description

RIGHT OTP programming off OTP burning not possible

LEFT OTP programming on 8.0 V on DBG pin allows OTP burning (blue LED
turns on to indicate this state)

Table 15. SW2

Position Function Description

OFF WAKE1 open WAKE1 pin not connected to Vgyp

ON WAKE1 closed WAKE1 pin connected to Vgyp

Table 16. SW1

Position Function Description

TOP VgaT ON Vgat from J1

MIDDLE VpaT Off board not supplied

BOTTOM | VgaroOn Vgat from J9

Schematic, board layout and bill of materials

The schematic, board layout and bill of materials for the KITVR5500AEEVM evaluation
board are available at http://www.nxp.com/KITVR5500AEEVM.

5 Installing and configuring software and tools

UM11304

5.1

5.2

This development kit uses FlexGUI software. FlexGUI software is based on Java JRE.
Preparing the Windows PC workstation consists of three steps.

1. Install the appropriate Java SE Runtime Environment (JRE).
2. Install Windows 7 FlexGUI driver.
3. Install FlexGUI software package.

Installing the Java JRE

1. Download Java JRE (Java SE Runtime Environment), available at http://
www.oracle.com/technetwork/java/javase/downloads/jre8-downloads-2133155.html
(8u162 or newer).

2. Open the installer and follow the installation instructions.
3. Following the successful installation, restart the computer.

Installing Windows 7 FlexGUI driver

On Windows 7 PCs, a virtual COM port installation is required. Install the Windows 7
FlexGUI driver using the following procedure.

Note: On Windows 10, it is not necessary to install virtual com port as Windows 10 uses
a generic COM port driver.
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1. Connect the kit to the computer as described in Section 6

2. On the Windows PC, open the Device Manager.

3. In the Device Manager window, right-click on SECON FLEX GUI SLAVE, and then
select Properties.

L0 Aol AR 7 Bod 3N & 1.4
4 3 B59702-11
> @ Batteries
b 8| Biometric Devices
> €) Bluetooth Radios
» i Computer
» ¥ ControlVault Device
. B, Display adapters
> U Human Interface Devices
» 5§ Imaging devices
» ¥ Intel(R) Dynamic Platform and Thermal Framework
& Jungo
b == Keyboards
4 ¥ Mice and other pointing devices
7 Dell Touchpad
¥ HID-compliant mouse
» & Monitors
» ‘W National Instruments GPIB Interfaces
4 ¥ Network adapters
&¥ Bluetooth Device (Personal Area Network)
&¥ Bluetooth Device (RFCOMM Protocol TDI)
¥ Cisco AnyConnect Secure Mobility Client Virtual Miniport Adapter for Windows x64
&¥ Intel(R) Dual Band Wireless-AC 7265
&¥ Intel(R) Ethemet Connection (3) 1218-LM
¥ Microsoft Virtual WiFi Miniport Adapter
4 {3 Other devices

: o)
. sg:(cc%n ;Efp%ll‘ Update Driver Software..

» [ Processors Dislable

» % Proximity Devices Uninsta

» P Security Devices Scan for hardware changes
b > Smart card re

» @ Sound, video and Propmiies

» G Storage controllers

» N System devices

>-§ Universal Serial Bus controllers
5§ USB Test and Measurement Devices

Opempmpenysrwet(orthementsdecﬁon

asa-031982

4. Inthe SECON FLEX GUI SLAVE Properties window, click Update Driver.
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General | Driver | Details

|"‘E SECON FLEX GUI SLAVE

Device type: Other devices
Manufacturer: Unknown
Location: Port_#0002 Hub_#0002
Device status
[The drivers for this device are notinstalled. (Code 28) -

To find a driver for this device, click Update Driver.

There is no driver selected for the device information set or element. ‘

=

aaa-031983

5. in the Update Software Driver window, select Browse my computer for driver
software.

= Search automatically for updated driver software
Windows will search your computer and the Intemet for the latest driver
software for your device, unless you've disabled this feature in your device
installation settings.

2 Browse my computer for driver software
Locate and install driver software manually.

aaa-031984
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6. Select Let me pick from a list of device drivers on my computer, and then click
Next.

Browse for driver software on your computer

Search for driver software in this location:

Jocuments| - E

¥l Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all
driver software in the same category as the device.

aaa-031985

7. Select Ports (COM & LPT) from the list, and then click Next.

Select your device's type from the list below.

Common hardware types:

& Network Client
. Network Protocol
25| Network Service
|| Non-Plug and Play Drivers
ET]PCMCIA adapters

- E
?roces.sors =
'! Proximity Devices =

i SBP2 IEEE 1394 Devices

B sD host adapters

¥ Security Devices -

| concel |
aaa-031986
8. Click Have Disk.
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! Select the device driver you want to install for this hardware.

s disk that contains the driver you want to install, click Have Disk.

Select the manufacturer and model of your hardware device and then click Next. If you have a

Manufacturer * || Model

(Standard port types) I 5 Communications Port

Brother [SHECP Printer Port

Compag GSM Radio Card SilMultiport Communications Port
nec 2 i

r— . SplPrinter Port

[Z5]  This driver is digitally signed.
Tell me why driver signing is important

9. Click Browse.

(i psate v

-

t - SECON FLEX GUI SLAVE

aaa-031987

Select the device driver you want to install for this hardware.

Insert the manufacturer's installation disk, and then make
sure that the comect drive is selected below.

Copy manufacturer's files from:

Tell me why driver signing is important

15 Qrver 1s e tally slgnec

Next

aaa-031988

10.In the Locate File window, locate and select fsl_ucwxp, and then click Open.

UM11304
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Locate File
Lookin: Ml Desktop + 0% r@~
P \ -
o _Instrument Test Config
=y "ﬂ File folder I E File folder
Recent Places 3
DepC converter Tra_mmg - eFASTLV 28
l INP Formation continue | ol
45 3 File folder
File folder g
Desktop . ~
— ] | eFAST LV 283 r! exercices
= File folder 15 File folder
el
Libraries . "
Labview 2014 Installer . OOP Training ressource
*j File folder r File folder =
Computer Test Config Test Demonstration
Q’ E File folder File folder
Network i workspace_latestkds ISLHowD
J. File folder Setup Information LS
' . 316 KB =
File name: fsl_ucwxp - Open
Files of type: Setup Information (* inf) > Cancel

aaa-031989

11.In the Install from Disk window, click OK.

Insert the manufacturer's installation disk. and then make
sure that the correct drive is selected below.

Copy manufacturer's files from:
C:\Users\BBSMDesklcp

gaa-031990

12.If prompted, in the Windows Security window, click Select this driver software
anyway.
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I'Q Windows can't verify the publisher of this driver software

= Don't install this driver software
You should check your manufacturer’s website for updated driver software for
your device.

= Install this driver software anyway
Only install driver software obtained from your manufacturer’s website or disc.
Unsigned software from other sources may harm your computer or steal
information.

(™ See details

aaa-031991

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

Virtual Com Port

aaa-031992

14.In the Virtual Com Port Properties window, verify that the device is working properly,
and then click Close.
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Virtual Com Port (COM47)

Device type: Other devices
Manufacturer: NXP
Location: Port_#0002 Hub_#0002

Device status

This device is working properly.

aaa-031993

The Virtual Com Port appears in the Device Manager window.
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File Action View Help
Lol Aol AEAN 7 ool RU R & 1)

4.3 B59702-11

3 Batteries
2| Biometric Devices
0 Bluetooth Radios
& Computer
¥ ControlVault Device
wa Disk drives
&S, Display adapters
03 Human Interface Devices
=5 Imaging devices
& Intel(R) Dynamic Platform and Thermal Framework
¥ Jungo
— Keyboards
¥ Mice and other pointing devices
¥ Dell Touchpad
7 HID-compliant mouse
K Monitors
W National Instruments GPIB Interfaces
L¥ Network adapters
¥ Bluetooth Device (Personal Area Network)
¥ Bluetooth Device (RFCOMM Protocol TDI)
¥ Cisco AnyConnect Secure Mobility Client Virtual Miniport Adapter for Windows x64
¥ Intel(R) Dual Band Wireless-AC 7265
¥ Intel(R) Ethernet Connection (3) 1218-LM
¥ Microsoft Virtual WiFi Miniport Adapter
Y§" Ports (COM & LPT)
Y ECP Printer Port (LPT1)
"F USB Serial Port (COM46)
Y virtual Com Port (COM47)
Processors
% Proximity Devices
P Security Devices
<> Smart card readers
£ Sound, video and game controllers
;- Storage controllers
& System devices
# Universal Serial Bus controllers

5.3 Installing FlexGUI software package

aaa-031994

The FlexGUI software installation requires only extracting the zip file in a desired

location.

1. If necessary, install the Java JRE and Windows 7 FlexGUI driver.

2. Download the latest FlexGUI (32-bit or 64-bit) version, available at http://

www.nxp.com/KITVR5500AEEVM.

3. Run the flexgui-app-vr5500-fs5502.exe, install the FlexGUI with step by step

guidance.
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6 Configuring the hardware for startup

UM11304

Figure 16. Typical initial configuration

POWER
SUPPLY

SW3
UsB COMPUTER
) r- type A male '
24— o type mini male

aaa-035510

Figure 16 presents a typical hardware configuration incorporating the development
board, power supply, and Windows PC workstation.

To configure the hardware and workstation as illustrated in Figure 16, complete the
following procedure:

1.

4.
5.

Install jumpers for the configuration.

Table 17. Jumper configuration

Jumper Configuration

J24 connect 1-2 (connect 5.0 V on DBG pin from the USB)
Configure switches for the configuration

Table 18. Switch configuration

Switch Configuration

SWi1 middle position (VBAT off)

SW2 open (WAKE1)

SW3 open (OTP programming off)

Connect the Windows PC USB port to the KITVR5500AEEVM development board
using the provided USB 2.0 cable.

Set the DC power supply to 12 V and current limit to 1.0 A. With power turned off,
attach the DC power supply positive and negative output to KITVR5500AEEVM Vgat
Phoenix connector (J1).

Turn on the power supply.

Close SW2.

Note: At this step, the product is in debug mode and all requlators are turned off. The
user can then power up with OTP configuration or configure the mirror registers before
power up. Power up is effective as soon as J24 jumper is removed.
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7 Using the KITVR5500AEEVM evaluation board

UM11304

71

This section summarizes the overall setup. Detailed description is provided in the
following sections.

Before starting the process, choose the mode you want to run the device.

* In Normal mode, the configuration comes from OTP fuses.

¢ In Debug mode, you can either use the current configuration from OTP fuse, if any, or
use the OTP emulation mode to write in the mirror register.

The Normal mode or Debug mode is defined at startup depending on the DBG pin level.

* Normal mode is set by tying DBG to ground
¢ Debug mode is set by setting DBG voltage to 5.0 V

In OTP emulation, you can overwrite the mirror registers from a given OTP fuse
configuration. See Section 4.2.1 and Section 8.3 to define your configuration.

In OTP fuse configuration, use the configuration fused in the OTP. So, if a valid OTP fuse
configuration exists, then it is copied to the mirror registers at startup.

Generating the OTP configuration file

Define and generate your OTP configuration using the excel file
VR5500_OTP_Config.xlsm or FS5502_OTP_Config.xlsm. This file allows configuring
the device for parameters controlled by the main state machine and the fail-safe state
machine.

To generate the script:

1. Fill the OTP_conf_main_reg sheet
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MAIN OTP_REGISTERS
Registes Name [DDRE BITT BIT6 BITH BIT#+ | BIT3 | BITZ BIT1 BITD Data_Bin | Data_Hez
OTF_CFG VPRE | # o 5 MPREV[S0)
0 1 001t - 3.3Y 0000111 0z0F
OTF_CFG_VPRE ] 15 - - VPRESC[5:0]
[ 0 00110 - H0m Vs 00001110 0z0E
OTF_CFG_VPRE ] 15 WPREL R[] VERETOFF[10] WPRESHLS[H)] ] VERESRHS[H]
11 150m 'y 1) - 40ns 11 - PLFINI00mA 00 - FLVPD13Hm & motes
TP CFG BOsT | 7 oty SPAFEDZ0] T 7
000 ] 1101-5.74% 00001101
ITP_CFG_BOOST ] BODSTEN | VESTTONTIME[HO] YESTSC[40]
1- d | 00 - 80n= 0110 - 73m¥lus 1000110 0z8E
OTF_CFG_ BOOST | B VESTCCOMEL | YBSTRLIM]] ] VBSTSH[1]
00 - 125pF 01-24 [ 11 - S00Yhus 00000111
OTF CFG BUCKL | 1A
TP _CrG_Bocw (-] T 5 I = I T VEIEWILIM{E0]
0 | 0 | | | 11-45A | 0 - Disabled 00000110 0206
OTP CFG BUCkz | i©
- iioooT | oson |
JiF CFG BUCkZ | D - WEZINDOFT[T0] BUCKZEN VEZSWLIM [ ¥B3 CTRL BC__ | We3 CIFL GM
[ 00 kH - Enabled | 1- [ 0-Defalt | - Dafault | G@0i000 | o=1d |
] 0 = VERINOOE T 0] VE 0] 1
S 1-Enzbled 00 - uH 0TI - 2.3V 10010 0z8E
=] ¥ V%g%;; 1j] VE]%%%Z:D] | VETSW _|:| P]
-2 E | -4 oioiooi | 0z53
OTP_CFG LOO | 70 LOOZALE LD02Y] | LD LOOTY[2:0]
- 400mA M- 5.0V | 0- 400mA 110 - 3.3V 01110110 0276
OTP_CFG SEQY| 21 - - VEZS[2:0] =]
0 0 001 - Fegulator Start and Stop in Siot 1 010 - Fiegulator Stat and Stopin Slot 2 0001090 x0A
[OTF_CFG 5EQ 2| 22 - - I 1
[i ]] 1M - Requlatos Does nat Start [Enabled by SP1) 011 - Begulatos Start and Stopin Shot 2 oo1en 0z3B
DTF_CrG SEQ 3| 23 OAp_SFARE(+0] VBIS[20
00000 - Flegulator Stat and Stop n | GB000000 | ox00
OTP _CFG CLOCK | 24 - WPRE_ph[2:0] CLE_DIv2(z:0]
0 000 - dielag 0 100 - divide by 44 - CLKZx 455K Hz 00000100 0z04
OTF _CFG CLOCK | 25 - - BUCKL ph WBST phz:0]
0 1 110 - delay & 000 - o delay 00110000 0230
OTP_CFG_CLOCK 26 - - [=I] hi BUCK 24
0 1 000 - o delag 01 - delay 3 000000T1
OTE_CFG CLOCK | 27 | BUCKa ol sel | BUCKS ol BUCKl olk_sel | VEST clksel |  VPRE olk_sel PLL_sel I CLE_DIVIED]
0-CLE! 0-CLET 0-CLK1 | 0-CLEI | 1-CLE2Z 0 - Digabled | 10- divide by 3 - CLKh 2. 220MH2 00001010
OTP CFGSM 1| 28 - - conf_tsd[5:
[ 0-BOO0ST Shutdown [ 0- BUCKIShutdown | 0. BUCK2 Shutdown | 0 - BUCK: Shudown 0 - LOO! Shatdown 0-LOCE Shutdown | 00000000
OTP CFG M 2| 28 - - - VFRE_ofi_diy Autoretry_infinite Pugore PSYNC_CFG PSYNC_EN
[ 1 | 0 - 250us | 1-Enatled | 1- Enabled ] 0- 2eFSES 0 - Disabled 00001100
OTFE_CFG_YSUP. E 28 otp SPARE2[6:0] VEUPCFG
(] - 4.9V for ¥pre ¢ £5Y | OUOU0DOD
OTP CFG[2C | 28 - - - - M 2C0EVADDR{2:0]
[ ) ) 0000 - Address DD 00000000
OTP CFG Y | oC - - - - | YDOWO_REG_ASSIGMZ0]
[ ) 0 | 001 - VPHE 00000001 0201
OTF_CFG DEVID| 20 DiewtoelD{7:0)
00000001 00000001 0201
ITP_M_S1 CRC LS| 2E OTP. [=] ]
00000000 | oz00
TP 1M 51 ChC, ﬁ Fd
aaa-035261
Figure 17. OTP_conf_main_reg spreadsheet example
2. Fill the OTP_conf_failsafe_reg sheet
FATL-SAFE OTP_REGISTERS
RE@ister Name ADDRASS HEIIT | EITE | HITS | H1TZ | H1T1 H1TO Uata_Hin Oata Hex
OTF CEL WOV 1 oA
10001000 088
2 CEE (=] 301 |
D011 — L | 00110011 0x33
Fgre [ = = TDDE0T
i 0 013 00000000 =00
= 5] 1] 1] L 17 - 11 01111 [
D17 cEC OV § [ = - — - = | - | = | =
2 o = c C C | T | B | C 00 0x00
P CEE VOV 6 0] VooREDVEH[30]
0311 — % 0100 — 93. 5% 00110100 Ox34
OTF (e i = B B = 0N TP
o ii i i 00011 003
[ o= e - = = = = = = =
0 o o 2 2 3 C g 00 0x00
CIF CF{ E 00D 2 = FE000 TMONL FEOO0 VDDIG BCO0D
i 1- - izcienc 1 imriemec 01000111 O=t7
DIF CFE 91371 iE] = = e
00000111 0x07
CFC ASTL 14 = == = VMONG_EN
T C O -~ Dissbled 10000000 Ox80
o 13 L50) o
0000 - Acdrezs DO O=00
076 DOLT DUR 1 T VUG Uy LTl 4-0) VLG G LT
30 — Jal= 1 St 00101101 0=
Co% LT MR 2 I 1 0V _DeL]
t— dnue 00000101 005
C 153 i3 _
00000000 0x00
OIF F& 8 CRC ME3 19
00000000 0x00
a83-035517
Figure 18. OTP_conf_failsafe_reg spreadsheet example

3. See the OTP_conf_summary sheet to review the complete configuration (main and
fail-safe)
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Figure 19. OTP_conf_summary example

4. Generate the script in OTP_conf_file_generation sheet
Once the configuration is ready, the user can generate the script file. Go to

OTP_conf_file_generation, enter the path in the File repository, and then click
Write_OTP_File_GUI.

Write_OTP_File_GUI

File repository

Figure 20. OTP script generation

Device family VR5500
Part Number:
Customer:
Author:

File revision:
: C:\Users\nxal6907\CO_VR5500_E¥B_Test

PC33VR5500¥0ES
RIP

nxal6907

1.9

aaa-035264
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7.2 Working in OTP emulation mode

At startup, the device always uses the content from the mirror register. This content can
come from OTP fuse or from configuration written directly in the mirror register. OTP
emulation means that the user can emulate the OTP writing in the mirror register. It
allows trials before burning the OTP.

1. Configure the hardware; see Section 6.
2. Launch the FlexGUI software.
3. Switch to Debug mode:
a. Place SW1 in TOP direction (VgaT switched on).
b. Close SW2 (WAKE1).
While in Debug mode, all regulators are turned off.
4. Load the mirror registers to work in OTP emulation mode; see Section 8.3.
5. Unplug jumper J24 1-2 to start the device with the mirror configuration setting.

a. If the mirror registers are filled (with a configuration using the Script editor), that
configuration is used in the emulation session.

b. If the mirror registers are not filled (with a configuration using the Script editor), the
currently programmed OTP fuse configuration is used, if it exists.

c. Otherwise, the mirror registers are not filled and the OTP fuse is not burned, and
the device does not start up.

6. Use the FlexGUI software to evaluate the device configured; see Section 8.

7.3 Programming the device with an OTP configuration

The device configuration can be changed three times (see Section 4.2.1). The
programming steps are the same as the OTP emulation mode up to step 6.

Then, the user has to burn the part with FlexGUI; see Section 8.4.7. Follow the
instructions on the screen to proceed.

8 Using FlexGUI

To follow the steps in this section, make sure that the board is connected using the
appropriate hardware configuration (see Section 7.2).

Note: It is recommended to use the latest version of FlexGUI.

8.1 Starting the FlexGUI application

After launching the FlexGUI, the FlexGUI launcher displays available kits.

Select I2C-bus as communication bus on the launcher page for VR5500/FS5502.
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# FlexGUI Launcher x

Select a kit, device(s) and its features

Kit and device(s)

¥ VRS500 KITs
¥ VR5500

> FS5502 KITs

A kit for VR5500 evaluation.

w Advanced settings
Features

debug-i2c -

|| Use this configuration and do not ask again

| CK | i Cancel

aas-035265

Figure 21. Launcher panel - bus selection

When the configuration is selected, click OK.

8.2 Establishing the connection between FlexGUI and the hardware

The board must be connected to the USB before establishing a connection.

* Click Search to detect the COM port of the board.
¢ Click Start to enable the connection.
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aaa-035266

Figure 22. Main panel

Figure 22 shows the mode selection. At first launch, the FlexGUI starts in User mode.
The user can then decide to switch to Test mode using the Switch mode drop-down list
followed by clicking Apply.

The GUI-Device Status field checks the connection from MCU to the device. The
ONLINE status indicates a good connection, while ERROR status indicates an issue (for
example Vgyp is not provided to the device).

Select I°C-bus as communication bus.
It is also possible to change the clock frequency using this panel.

Note that in the case of 12C-bus, most of the time, the default address used by the device
are 0x20 for main and 0x21 for the fail-safe.

The 1°C-bus address is managed differently in Debug and Normal mode

* Debug mode:
— 1°C-bus address when debug mode pin is set to 5.0 V is 0x20 for main and 0x21 for
fail-safe.
— The user can change this address in the mirror register. The new address is taken
into account only after debug pin is released to O V.
* Normal mode:
— The address is burned in the OTP.

The user can read in which mode the device is operating. It is also possible to switch
from User mode to Test mode (and the opposite way).

The current operating mode is refreshed periodically by default at FlexGUI startup. This
automatic refresh can be disabled by disabling Poll button as shown in Figure 23.
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VR5500 | Pins

Mode

Switch Mode: user-mode > Apply
Current Mode:  user-mode Pall

aaa-035267

Figure 23. Disabling device mode polling

To move from one mode to the other, select the mode with switch mode drop-down
button and click Apply to validate. Now, the current mode is updated at the condition that
Poll button is enabled.

8.3 Working with the script editor

The register and OTP emulation can be configured with the script editor. It is useful to try
various OTP configurations in Emulation mode.

Script Text Editor

Command
Script Editor

Send and received|:
s command

NIl CONMETTED BUR 323 P DTAI0  Th M 10 20553 03 2218

aaa-035268

Figure 24. Script editor

The main subareas of this panel are:

¢ Send and receive command: displays a summary of commands sent and received
from the device

¢ Command script editor: builds commands to be sent to the device

» Script text editor: sends a sequence of register configurations from a text file or from
command edited directly in this area

» Script results: displays result status of each command sent to the device

8.3.1 Script text editor

Using script editor, you can execute any command either directly or from a file. It is also
possible to save and modify a script. Using the brush symbol, it is possible to clean
windows if needed.
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All commands have to follow a specific syntax. The Help menu describes commands
available in the script editor and their syntax.

This help page describes commands available in the script editor and ther format.

List of commands

SET_REG: sets value of a selected register

READ_REG: reads value of a selected regster

SET_DPIN: sets value of a selected digital pin.

GET_DPIN: gets value of a selected digital pin

GET_APIN: gets value of a selected analog pin. Returned value 15 inmV.

PAUSE: shows a dialog wath user defined message. The scnipt 1s paused until the user cofirms the dulog.
EXIT: stops execution of the script.

SET_MODE: sets device mode. List of modes depends on a device

Command format

The following table describes command parameters. All paramaters are mandatory.

st parameter Ind parameter 3rd parameter dth parameter 5th parameter

Reg name

SET_REG | Device _ Reg. set  Reg address | Reg value
GET_REG Device Reg set g:gg Py
SET _DPIN | _De_w:e_ -.P;:.lnm::: . D_:g p-m \aiuf |
GET _DPIN I Device r Pin name . »
GET APIN|  Device | Pinname
PAUSE | Message | - '
EXIT | - ' : : ‘ -

Description of command parameters mentioned in the table above

Device: device name (ahias used 1n application).

Reg. set; register set name, Register sets allows 1o associate registers which have sunmilar function

Reg. name: register name as defined i damsheet

Reg. address: register address in decimal or hexadecimal (with Ox prefix) format

Reg. value: register value in decimal or hexadecimal (with Ox prefix) format

Pin name: name of digial or analog pin as defined m device datasheet

Dig. pin value: value of digital pin. Allowed strings are 'low’ and Tagh'.

Message: a message to be displaved in a dialog. It connot contain '’ character, which 1s used as delimater of
parameters

Mode: name of a device mode

Figure 25 shows an example to build a command from the panel.
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® VR5500 | Script editor

Device: VR5500 = Commands:

Alias:

| se7_ReGVRS500 functionaM_REG_ CTRLT:0x0800 |

» Digital pins Command Built
» Analog pins

¥ Registers

Operation: Write ~

Set: . functional -
Mame/Address: M_REG_CTRL1 - BU I Id Com man d

Value: 00800

aas-035269

Figure 25. Build a command

The value 0x0800 is sent to the register M_REG_CTRL1 (BUCK2DIS). The user can
then send it to the device by clicking the arrow; see Figure 26.

OcHMm = 40

Send Secript aaa-032337

Figure 26. Send script

Commands:

/{This command will disable
//Regulator BUCK2
SET_REG:VR5500:functional:M_REG_CTRL1:0x0800

aaa-035270

Figure 27. Correct format

Commands:

//This command will disable
Regulator BUCK2
SET_REG:VR5500:functional:M_REG_CTRL1:0::0800

aaa-035271

Figure 28. Wrong format (“//” missing in second line)
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8.4 Understanding the VR5500/FS5502 workspace

The VR5500/FS5502 workspace consists of several tabs, each dedicated to a specific
aspect of device functionality or configuration.

* Register map

* Clocks

* Regulators

* Measurements

¢ Interrupt flags

¢ Diag safety

e OTP programming

* TestMode:Sequencer

* TestMode:Mirrors_Main and TestMode:Mirrors_FailSafe

8.4.1 Register map

All I°C-bus registers can be accessed in write and read mode using this tab.

Msin | TestModeddimors FalSsfe

BTG

12C Registers

v MREOREZ o (&

M ANUY o @ (7]

Read/Write z
Window - ot

218 I

aaa-035272

Figure 29. Register map

* Register map: allows access to functional register, safety register, and write init
register which are accessible only during initialization phase
¢ Read/write: allows you to read/write any register either individually or by bank
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Clock OTP Coenfiguration R ——
(read only) Dhvidier 2 *0TP VPRE “0TP
— - >
| - | vers co
Spread spectrum i L oasine
| 2 . Buck
0 ~ . (-
= | )| B
i'."....‘rl ] 1 J L
) I i L Buck
— | Manual frequencies ! ' :
‘ hepadions [Dwer 100 [uet 3 70m
Lo . EYerT— s | —“' R
[C"./.!l S0 FUNC | | o | I ™
i | 2= 3qmmz « | csmnow | | \
b—» ———» > Boost *OTF
| o :
Fit pin 2
e 0461 FIN Management el
W c =5 il
’ |~ FOUT g
P FOUT Selection
aaa-032339
Figure 30. Clocks

This tab allows:

OTP:

* Read current OTP configuration (write operation is not possible). To display the
accurate data, the device must operate in Test mode.

1°C-bus:

* Configure the device to work with FIN input
¢ Select the signal to apply on FOUT pin
* Play with manual frequencies and spread spectrum

8.4.3

Regulators

The regulator has two main areas:

¢ Low voltage (LV) regulators configuration
* VPRE compensation network calculation

Each regulator can either be enabled or disabled by I2C. The thermal shutdown
behavior can be configured to either shutdown the regulator, or shutdown the regulator
and transition to deep fail-safe. The write button applies to the entire table. The

VPRE compensation network calculator helps to define the value for VPRE external
compensation network.
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VPRE compensation network calculation

Low Voltage Regulators

LV Buck1 LV Buck2 VPRE [V]
State in normal mode | Disable = State in normal mode | Disable - VPRE ILIM [mV]
Behavior in case of TSD | Regulator_Shutdown - Behavior in case of TSD | Regulator_Shutdown - Switching Frequency [KHz]

Rshunt [mOhm]

LV Buck3 LDo1 Cout [oE]
State in normal mode Disable »* State in normal mode Disable > Lvpre [uH]

- . = Reomp [KOhm] N/A

Behavior in case of TSD | Regulator_Shutdown > Behavior in case of TSD | Regulator_Shutdown -
S Ceomp [nF] MNfA
Chf [pF] N/A
[ we e e
RO Slope compensation [mV/us] N/A

State in normal mode Disable ¥ State in normal mode Disable >

Behavior in case of TSD | Regulator_Shutdown >, Behavior in case of TSD | Regulator_Shutdown =

Wirite Caleulate

aaa-032340

Figure 31. Regulators

8.4.4 Measurements

This tab enables two features:

¢ Read any of the AMUX signals over time
 Display regulator voltage summary

Bagpater map | Olocks | Bugulston | Messosmenn | bt Pags | T Sotety | Diag Sateny | 075 peog 1 1  Man | T  Fwiiaale

Wiat 50 v -
Wi 400 - \ S AT B R T R F—
s == AMUX —
[ signal selection Ny
|
Regulator Voltage AMUX signal overtime aaa-032341

Figure 32. Measurements
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8.4.5 Interrupt flags

This tab allows you to set or clear flags. It is also possible to mask the interruption.

Register map | Clocks | Regul M Interrupt Flags | INIT Safety = Diag Safety | OTP prog | TestModeSequencer | TestModeMimars M
Over/under-voltage Over-temperature
| Status | Clear | Mask | Status | Clear | Mask
VSUP UVH B - | INT.not.masked | | LDO1 shutdown B [ INT_not.masked
VSUP UVL B - INT_not masked | | LDO2 shutdown B | INT_not_masked
VSUP UV7 R v INT_not_masked | | BUCKY shutdown [ ] ] INT.not_masked
VPRE UVH B v INT_not masked | | BUCKZ shutdown m [ INT_not masked
VPRE UVL B - INT_not_masked | | BUCK3 shutdown B [ INTnotmasked
VeRE F8.OV [N} INTnot_masked | | VBOOST shutdown m [ INTnotmasked
VBOS UVH m INT.not_masked | | BOS [ INTnot.masked
VBOOST UVH v INT_not_masked ! :
= = Write | | Read | | Poll
VBCOST QV = INT_not_masked
Write | | Read | | Poll |
Owver-current Miscellaneous
| Status | Clear Miask: | Status | Clear | Mask
LDO1 [Im| | INTnot masked | | LDO1ST =
LDO2 | ] INT_not_masked | | LDO2 ST ]
BUCK ] INT_not_masked | | BUCK1 5T El
BUCK2 ] INT_net_masked | | BUCK2 ST [ ]
BUCK3 = INT_not masked | | BUCK3 ST B
VBOOST INT_not_masked | | vBOOST ST [ |
VPRE [ ] INT_not masked | | wk1 FLG B - [ INT_not_masked
WK2 FLG [ ] 0 INT_not_masked
Wriite | Read | | Foll
——a--— WK1 RT =
WKZ RT [
wae| [Resd] [pot]
aaa-032342
Figure 33. Interrupt flags
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8.4.6 Diag safety

This tab shows the safety-related status and flags.

@ VR5300 | Script editor

fis Registermap | Clocks  Regulators | Meacurements Interrupt Flags | Diag Sa[e‘lyi OTP_prog | TestModeSequencer | Testh Mirrors_Main | TestModeMi FailSafe
ke
Report PGOOD change s NV 12C CRC status ™ NV VMONT CV/UV int. enable & NV
Report PGOOD event NV I2C pccess status NV VDDID OVUV int. enable NV
Report PGOOD sense MY VCOREMOM OV/UV int. enable NV
External reset NV
RSTE driver NV
RSTE sense N
RSTE event | Ny
RSTE diag W
RSTE request =
Write Reed Write Read | Wirite Read |

VCOREMON OV | NV Communication errar NV
VCOREMON UV | NV 10 arror NV
VODIO OV m| NV Voltage manitoring error NV
vEDIO UV | M/ Test Made Actrvation Status NV
VMON1 OV NV Leave debug mode
VMONT UV 2l NV Debug mode NV
F5 DIG REF OV | NV GTP bit corruption NV
F5 OSC DRIFT NV INIT register carrupticn NV

Fail-safe machine state NV

Write Read Write Read
aaa-035273

Figure 34. Diag safety

8.4.7 OTP programming

This tab allows you to burn the OTP using a script generated by the excel file OTP
configuration; see Section 7.1.

Register map | Clocks | Regulators | Measurements | Interrupt Flags | INIT Safsty | Disg Safety iOTP_prug! TestModaSeq TestModeMi Main | TestModeMi  Faj

P B Sttt i) P B Sk Ol Suld

Config Scrigt VRS500.C0_OTP Bumit | [ | Boot Error | |17 indec 2 Boot Error W | e e 2

P ANl Passed Prg Falled [WF) | | Write Protected (o) = Prg Falled (W) | | Wit Protecea (W) ||
Status Camplesed VRR Check Tries 0 | |soctenacersy [ || || vRR cresk e o0 | [Bootensiiesn [
= = Max Prg Tries Exceeded . CRC . Max Prg Tnes Exceeded . CRC .
rogram CEl
T o ECC [Two Errors! ] ECC (Two Errorz) n
£CE (One Emar] m ECC (One Emor) ]
froe = Errar ||
Busy . Busy .
Fead Read
aaa-035274
Figure 35. OTP burning
To set up the hardware before OTP burning, see Section 7.3.
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See Figure 35 and follow the steps:
* Browse and load the script file you want to burn. The program button is then available.
¢ Click Program.

FlexGUI pops up to turn on the 8.0 V, and then turns off. The blue LED on the board
indicates that an 8.0 V voltage is available on the debug pin. This voltage is used only
during the burning process, and should not be applied in any other configuration. At the
end of the first OTP programming, the MTP index = 1, WP, BE, and CRC flags are green.

The sector flags area status, Table 19 provides the state of main flags after a read. It
helps to determine how many times the part was burned.

Table 19. OTP burning flag status

OTP burning step BE WP CRC MTP index
OTP is not burned; mirrors empty red red red 1
OTP is not burned; mirrors filled red red green 1
1 green green green 1
2 green green green 2
3 green green green 3

Example shown in Figure 35 corresponds to the OTP burning step 2 from Table 19.

To check if a valid OTP configuration is already burned, switch off Vgar, then on, and
start the device. The device starts with the OTP configuration.

TestMode:Sequencer

The sequencer allows you to display the slot configuration for the device. To be able to
access this tab, the device has to be in Test mode. The configuration is read from mirror
register. It is possible to modify it and update the mirror register.

As an example, the slot sequence is filled at startup with the content of OTP fuses. Then
the user can decide to modify any of the configurations coming from the OTP fuse. All
these actions are done with debug pin at 5.0 V and in Test mode.
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Bl Register mep | Clocks | Reguintoes | Messurements | |stermeat Fags | INIT Sefety - Disg Sately | 079 prog | TesiModeSequencer | Testhiode$iimn Men | Tesibodebaron,_ Fafafs

TP POWER USyDOWN SEQUENCING

BULKY SLOTD

BUCE wom v

500 758 1000 1350 500 1750 0 80 500

aaa-032347

Figure 36. TestMode:Sequencer

Use the drop-down button (see Figure 37) to select the appropriate slot. The selection
configuration can be sent to the device by clicking Write button. The current status can
be read by using Read button.

OTP POWER UP/DOWN SEQUENCING

BUCK1 SLOTO > | NV
BUCK2 SLOT1 > | NV
BUCK3 SLOT2 * | NV
LDO SLOT3 * | NV
LDO2 SLOT4 > | NV
Write Read
aaa-032348

Figure 37. Slot management

8.4.9 TestMode:Mirrors_Main and TestMode:Mirrors_FailSafe

The TestMode:Mirrors_Main and TestMode:Mirrors_FailSafe tabs allow access to the
OTP main mirrors and fail-safe registers. These tabs are available in Test mode.
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= Begister map | Clocks | Regulators | Interrupt Flags | Disg Sofsty | OTP_prog | TestMode:Sequencer | TestModeMiron_Main | T A FailSafe
BOOST 10

Output voltage 33y » | 33v Oulput voitage F - | 574 VLDOZ current litnitation [‘400ma > | 4D0mA
Slope compencation ;Er;\-".l"us = | 70mVi. | | BOGST enable *  Enabled VLDOZ output voltage | sav | S0
Currant limitation thrathald 150my - | 150mv BOOST minimaum ON Hime Blne = | 6lns LDO2 saquencing tlat | sienz = | St
Lowi Sicle slew rate contral 00mA - | apoma VBOOST slope compensation | 125mi/ue > | 125m/us Regulatar behavior in cass oo | LDOZ shutdawn w | LDOZ chut.
Hagh Side slew rate contral 130 = | 130ma VBOOST Low Side slaw rate .. | SO0V /fus = | SO0V us VLDOT eurrant hmitatian | Al = | ADDmA
VPRE phase [delay) selection Nu_D:luy - ! MoGelay | | BODST phasz {delay) selection Delan = | Delay2 VLDOT qutput volioge | !\B\f R
Diclay to tarn OFF VPRE at device pawerdo | 250us ~ | 250us BOCST dhuck sekestion CLK_DIVT ~| CLKDIVI LDO1 sequencing skt | stz - | Stz
VPRE clock selection CIKDivVZ ~ | CLK DL | | Regulator behevior in case .. | BOOST shutdown = | BOOSTshu | | Regulater behavior in casz o | LDOT shutdawn = | DO shut.

| Wrte | Reed Write | | Read Write | Read
VBUCKT autput vakage | 125V = | 125 VBUCK? autput voliage 125V = 125 VBUCK3 sutput valtage - | 28
BUCKT inductar salaction | duH = | TuH BUCK2 inductor salection. TuH = TuH BUCKI enable | Enahiad = | Enablad
VBUCKT current limitation | 284 | 2BA BUCK2 enabiz Disabied = | Disabled BUCEZ inductor selaction | 1uH = juH
VBUCK1 & VBUCKZ multiphase o | Disabled = | Disabled VBUCK2 current fimitation 64 - | 16A VBUCKS current kmitotion | 268 > | 264
BUCK] Campensation Netwark. | E56M - | B5GM BUCK2 compensaticn netw.. | 3GM - | BEGM BUCKS gain contral | Defautt * | Defauh
BUCK] sequencing skot | Stotd = | Slo BUCKZ sequencing shot NotStart = | NotStart BUCK3 sequencing slot | St = | Slott
BUCKT phase {delay) salection | Detays ~ | Delays BUCKZ phase (delay] selecti. | Delayd - Delays BUCKI phase (delay} selecti.. | Delay7 > DelayT
BUCKT clock salection I X Divy = CLCDA BUCKZ dock sebectian CLE DR = Con BUTK3 dock selection | oax.onn > CLC DV
Reguiator behawvior in case of T5D | BLICKY shutdown = | BUCK s, Requlator bahaviar in cace . BUCK2 shartdown = | BUCKZ shu— Reguiator behavior in case .. | BLCKS shutdown = | BUCKI shu..

| write | | Read Write | | Read Wnie | Read

I
PLL enable Coabled = | Disabled Synchrenization with 12 VR3500 or Tx P, | 2xVREE00 = | 26VRS5| | VSUP Under Voltage Thisshold Configurat., | 4% - | 49v
Synchronization with 2 devices Disabled ~ | Diab- | | Regulator assigned to VDDIO (OV) Dot - [ LO.
Dievice 2 adclress 0o > | oo
| Wrte | Reed Write | | Read Write | Read
aaa-035484

Figure 38. TestMode:Mirrors_Main

b4 Reg.xshrmup Ciucla chulibuls Fnl’.crmpthy Eiagsﬂely OTPJ;rog Ti L Ma'ni" _FailSafe
I —

Overvoltage threshold [%)] |12 = | 12 Overvoltage threshold [%] |z Cwervoltage threshold (BUCKY.. | 112 n2
Undervoltage threshald [%] &8 > | 83 Owvervoltage Filtering Timing [~ 2‘5 > 25 Cvervaltage Fiitering Timing [us] | 25 = 25
Undervoltage Fitering Timing.. | 15+ | 15 Undervaltage threshald [3] B8 - | 88 Undervoltage threshold [3£] a3 -~ &
Assignment to PGOOD [ Net Assig- | | |Jndervoltage Filtering Timing.. | 15 = | 15 Undervcltage Filtering Timing .. | 15 = 15
Manitnging L Enabled Assignment to PGOOD Not_Assig... | | Assignment to PGOOD v Assig..

Voltage selection 33y = | 33V Monitoring voltage (VBUCK1) 1.25V - | 125¢

Wiite | | Read | Write | | Read Write | | Read
SV max value allowed MNoSVS. = | NoSVs RSTB assignment to PGOOD | Mot Assigned
Device 12C address Da = | DO
Write Read |
aaa-035677

Figure 39. TestMode:Mirrors_FailSafe

The Read button provides the current status. The Write button changes the configuration
in mirror register. It can be useful, for example, to modify few parameters from OTP fuse
to start up the board.
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