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Abstract

The Ringo TEA2017 development software with GUI is a development tool
that enables working with the TEA2017 settings using a computer and the
RDK01DB1563 USB I°C interface kit.

The software and interface are intended for engineering work in a lab
environment as part of power supply development.
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1 Introduction

UM11657

11

1.2

1.3

1.4

This user manual describes how the TEA2017 development software Ringo GUI is set up
and what functions it provides.

The impact of parameter settings, as part of designing a power supply with the TEA2017,
is discussed in the TEA2017 data sheet (Ref. 1) and the application note (Ref. 4). The
info buttons in the GUI also provide information on the effect of the parameter in a pop-up
window.

Note: Some screenshots of the Ringo GUI may deviate from the version that you are
currently using. The reason is that the tool is updated regularly during its development.
This document is based on the Ringo v1.10 (June 2021).

Using the Ringo GUI for the first time

Before the Ringo GUI can be used, the FTDI drivers for the RDKO1DB1563 USB-
I°C interface must be installed. When the Ringo GUI is run for the first time, the
RDK01DB1563 USB-IC interface must be connected to a USB port of the computer.

When the Ringo GUI does not start anymore after a Windows update, the I°C interface
must also be connected.

Software license agreement

When the Ringo software is started up, the license agreement, which appears on the
screen as a pop-up window, must be accepted.

Appearance

Because the Ringo GUI uses functions of the operating system, some (personal)
settings in the operating system can influence colors and character appearances. The
screenshots in this document may be different from the screens on the computer of the
user.

Fixed window pixel size GUl window

To avoid issues on showing all functions in an orderly manner, the Ringo GUI uses a
fixed pixel size window.

When the GUI is shown on a display (automatically) set on a low resolution, the GUI
window may not fit completely on the display. In this case, to show the complete window,
do one of two things:

» Set the display to a higher resolution
* Select a resolution on the computer that the display can handle

The pop-up windows are not fixed and scalable.
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2 Setup and functions of Ringo

UM11657

2.1 Chapters and tabs

The parameters and settings are organized in related sections.

B Ringo - TEA2017/2 Development - X

6 File 10 View Help / Search
Oppt  Opp2
- 0 10 30 124 140 158
LP HP
o=
Operation Protection Calculator Ta b S ========
B Mode Frequency
PFC burst mode SNSBOOSTripple | [NNENEINL - © PFC maximum swiching frequency  75kHz -0
PFC burst mode level  50% - 0 PFC minimum switching frequency ~ 40kHz - 0
PFC soft star time burst mode () Fued frequency |60kHz ‘@
QIS rectummenos [lomd 1] @ Pomaimamymotison daties - @
PFC burst mode level hysteresis  25% - 0 PFC jitter frequency ampitude  15% - 0
OTP / Extemal burstmode select  ExtOTP ~ @  Operation
PFC softtattime  25.6ms -9
1 Alow CCM at demag timeout  disabled N ]
Mains snsresistors  1Resistor  ~ @
Mains resistor value  20Mohm - O Valley switching
PFC maximum finging time 7 -
PFCphasefactor 09375  ~ @ v ]
dV/t ratio switch-on/maximum 0.5 -
PFC gamma value 36 o e
PFC valley detection  enabled - O

\ / A FT232H (SN: FTISNIGT). UM232H NXP confidential e M ) |

aaa-042805

Figure 1. Ringo GUI - Three chapters with several tabs each

Clicking three large blue buttons gives the option to select three chapters. Each chapter
includes tabs.

General
¢ Info sheet
PFC

¢ Operation
¢ Protection
e Calculator

LLC

e Operation
* Burst mode
Protection
Power good

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.

User manual

Rev. 1 — 1 April 2022

4/28



NXP Semiconductors U M1 1 657

2.2

Ringo TEA2017 development software with GUI

Each tab shows parameters and settings. They are grouped in blocks with similar
functions.

For example, Figure 1 shows the PFC operation tab that contains five blocks:

* Burst Mode

* Mains

* Frequency

e Operation

* Valley switching

Selecting a parameter value

Clicking the drop-down button, selects a parameter for modification.

Click to open the drop-down table
parameter name L. ;
\ / _ Click info button to open a window
o

LP number of peaks | 2 <| @ with information on this parameter
— - LP number of peaks
Default value shown —

in standard font

Other values shown —
in italic font

QN DO R W~

| — drop-down table
with selectable values

aaa-033805

Figure 2. Example of parameter elements

LP number of peaks | 2 j © =P LPnumberofpeaks |3 \ '] (i}

Value in blue: new selected value that is not yet activated
After the value is written (by clicking on the green “write” button) the color changes to black

aaa-033806

Figure 3. Selected new value in blue becomes black again after it is written (activated)

2.3 Reading parameter bit setting

UM11657

When the drop-down button is clicked while the Ctrl button on the keyboard is held down,
then a window pops up. It shows the parameter name, MTP location, and the bit setting
of the corresponding parameter.
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Click with Ctrl button on keyboard held down

Pr
| Operation Burst mode Protection Power good NXP =====
Low Power Mode i - Control
HP-LP transtion level | 30% fh [-] @ Opto current level  80uA
HP-LP hysteresis  20% nformation < [2.5x
LP-BM transtion level  10% 1.4
) " The parameter name is: hp_lp_lev
BM-LP hysteresis  50% o Page 16 bits 3-6 = 0000 96
LP number of peaks 2 I
enabled
dVcap offset  OmV oK |
— 19V
Zero power slope  6m\ius LI i ]
Vdump level 255V - @ (St

LLC soft-start speed  7X
LLC LPmode  enabled - O
Maximum (start-up) frequency  350kHz
aaa-043498

Figure 4. Reading parameter bit setting

2.4 Protection registers and LEDs

Protections that are triggered are stored in the MTP. An LED turning from green to
orange shows the protections in the GUI. Selecting the LED using the mouse shows the
protection name. When the LED is orange, clicking provides extra information.

The reset button clears all protections.

Protection status

Advanced &

aaa-033811

Figure 5. Protection LEDs

PFC OVP protection tiggered (DRAINPFC) i

For preventing PFC OVP triggering on DRAINPFC:

1. Check PFC OVP protection function on SNSBOOST. This is the primary prtection system. The DRAINPEC protection function is a
backup (2nd OVP).
2. Check the level setting on DRAINPFC OVP. It may be tac low.

Prot
m .
[ ] L]

[ PFC over-voltage protection i

TEAZIE

aaa-033812

Figure 6. A triggered protection (orange LED) provides extra information
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2.5
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At start-up, the status of the protection registers is read. These registers are constantly
updated during operation.

If a protection is triggered, it is stored in the MTP, unless it was already set earlier. It

avoids that MTP writes when it is not necessary.

Table 1. Protections registers shown in the GUI

Protections

N

OPP via SUPIC UVP

PFC overcurrent protection

PFC overvoltage protection (DRAINPFC)

PFC overvoltage protection (SNSBOOST)

LLC maximum optocoupler current in burst

LLC capacitive mode

LLC maximum on-time exceeded

LLC maximum start-up time exceeded

O | NI OO || OIDN

LLC OPP2

-
o

LLC OPP1

N
N

LLC overcurrent protection

RN
N

LLC overvoltage protection

-
w

MTP read failure

-
SN

Fast disable

-
(&)}

External overtemperature protection

16

Internal overtemperature protection

If the IC is not locked, the protection registers can be reset using the GUI (RESET
button). After resetting, the LEDs becomes orange again when the protection is triggered.

If a protection is triggered and showing an orange LED, it does not always mean that
the system has stopped operating (and restarted). A timing filter may prevent that the
system stops or the protection does not lead to stopping but to just limiting a condition.
The triggering indicates that this function may be critical and attention is necessary.

Info buttons

Settings and protection LEDs provide extra information. When clicking the info button, a
window with information pops up. The window can be scrolled through and its size can
be adjusted. Opening multiple windows at the same time is also possible.

All information provided in this document is subject to legal disclaimers.
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Info - HP -> LP Transition Level - 0 x

=

’ FT232H (SN: FT103DSP). UM232H NXP confidential

HP -> LP Transition Level g
The IC for several mode
High Power mode
The HP- mmmmmmn»mﬂsc swmu;wmno % duty cycle, whichis simifr to the traditional LLC operation via fequency conrol
Ths IC, hoverer, "AP control, diiving for
e VSNSCAP vl £ VSNSCAP fevel fr the required
ompnnpomsreadud the gate drive is switched off
H Ringo - TEA2017/2 Development Low Power mode
The low-povwer mode sa ind of burst mode Tnthis mode, to provide a better
File 10 View Help e s Haptreatiely
e ossesare low: ambeset besre sartng
amwlP cydle
HP -> LP Transition
The transition certain power el e evela
ystersisis applied. Toe amount Of ysteceis i a0 be set EAa pariTee
HP mode
Burst Viode: energylcycle reduction energyicycle reduction
L Il
Operation || Burstmode Protection Power good o i 1 1 T,
o sz
Low Power Mode Control Yem et ‘ |
HP-LP transtion level ~ 30% - @ Vo fogle
Vo
HP-LP hysteresis  20% -0 Burst
LP-BMtmnsiion level  10% -9 NS
P L Vue v
BMLF hysteresis  50% -9 Tor - | yseresis
LP number of peaks 2 - @  Supoly
g nfo- 1P epetiton fequency by number f peaks - o x
dVeap offset  OmY/ -9 o
Zeopowersope Srvios + @ LP repetition frequency by number of peaks
Startup The sepetiton frequency of the loss povwer mode (LP) cycles can be selested by parsmster. A choise can be srade by defiing the
Vdump level 255V - @ ringing number af which the rex: LD cycle must start. The selection options are fr < of
LLCLPmode enabled - 0 The tingiug fequency of e HB node depeuds on the capaciiance on the HB node aud the inductance velue of the LLC. The vaues

are depending or. th: converter desiga choices. The values are specific for each applcation.
A higher number of ringing
A bigher masber of inging in combination vith  high cacrgy per cycle will have a better ﬁum cy at low loads. But i also results ir.

albwer of the LD eycles. It lower than 20%H:z to avoid
auditie noise bsues.

A higher number of ringing also leads to a larger output voltage ripple. A trade-off mmist be made for the balance cf properties.

A lTow number of ringing

A low numid in alow outpr ing LP modc operation. The gain in cfficicncy at low power output
can be less compared 10 @ hisher murbe: ol 1inging. The amount is also depending ou the energy pa cycke (suergy o e output
during eack LP cycls).

Burst mode operation (test)

BM operation censists of sequences of LP cycles. The L switching defined by the mumber of pealks is akso valid for the L? cyclesin
burst mode opcraticn.

= f\ﬂ\ L ;ul

v

Figure 7. Info buttons provide extra informa

aaa-042822

tion

2.6 Mode transitions and protection levels on a power scale

Mode transitions levels between the operating modes HP, LP, and BM can be set
independently using parameters. Protection levels related to output power can also be

set. These levels are always shown as a reference for parameter design choices that

were made.

E Opp1 Opp2
0 10 30 H 124 140 155
BM LP HP Pout (%) |
Pout,nominal (=100%)
Normal operating power range of the power supply
aaa-033817

Figure 8. Mode transitions and protection levels on a power scale
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2.7 Warnings

When a combination of settings is chosen that may be conflicting or runs the risk of
creating a problem, a warning is provided to check if the choice is correct. When clicking
the general warning box, a pop-up window shows which parameters can be checked.

i Ringo - TEA2017/2 Development . *

File 10 View Help + Search

. w&‘aming. One or more parameter
! values may cause problems. Click
— here to see a detailed list.
14 20

Oppl Opp2

[ 124 140 155
EM HP
! Protection status
0 ti Burst mode Protection Power . .
| e 2 Warnings x
Low Power Mode
HP-LPtransiton level  74% -0 BM-LP-HP mode transitions
HP-LP hysteresis  20% - @ BM-LP-HP mode transitions overlap and may conflict.
LP-BM transttion level | 20% . 3] Jump to "LP-BM tgin]:ition level” o
BMLLF hystoresis  50% -0 Jump to "HP-LP thstion level" @
_ [ Hide and don' show again

aaa-042823

Figure 9. Warning example with pop-up information and link to related parameters

The warning system is a help function for the user. It does not provide a full coverage of
all possible conflicts.

There is no limit to combinations. The user has freedom of choice.
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2.8 Search function
Ringo includes a search function to find the location of a setting or related settings. The
search function can be activated:

* View menu: select search
o Ctrl+F
¢ Click the search field in top right corner

View | Help ~ N
»  Search Ctrl+F
]‘ |: > r‘ External QTP delay |=
Warni%s k
! Reset | Search parametersv D
L= QTP number of restarts to latch

OTP / External burstmode select
QTP mode

aaa-042826

Figure 10. Ringo search function

By clicking one of the search results, the view shows the correct tab and highlights the
parameter.

2.9 PFC calculator

The PFC calculator tab can be used to determine correct values for the control loop
parameters. The values that are filled in in the "Application values" block are used for
calculating recommended values for the PFC sense resistor and the MTP parameters in
the "Loop stability" block. The way of working is as follows:

Steps to take:

Select the correct PFC mode.

A recommended value for the PFC current scaler is calculated. Select this value.
Fill in the value for L, Cout, Pout_maxs Vouts Vmains_min-

A value for Rgense is recommended. Copy that value in the Rgenge field.

Select the PFC gain closest to the recommended value.

Fill in the recommended value for PFC current gain.

ok wh =

After these steps, the MTP control loop parameters have a good value, which acts as a
starting point for further fine-tuning.

UM11657 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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B Ringo - TEA2017/2 Development — X
File 10 View Help +~ Search
Oppl Opp2
10 20 124 140 155
EM LP HP
Protection status

Operation Protection

Hints

-Choose the PFC mode and PFC cument scaler
- Fill in the application values
- Fillin Rsense, PFC cumrent gain and PFC gain

Application values

L {uH) 600 Walue for PFC inductar

Cout (uF) 180 Value for Boost elcap

Pout_max (W) 400 Maximum PFC output power
Vout (V) 400 PFC output voltage
Vmains_min {V} 20 Minimum mains voltage
Rsense (m) k1 Recommended 31m
Rsense over L{Q / H) 517 Only for reference
Loop stability
PFCmode DCMIGRIC - @

PFC cument scaler  1.138 * @ Recommended: 1.138

PFC cument gain 344 o Recommended: 342
PFCgain 0.5 - @ Recommended: 0.338

\, / A FT232H (SN: FT103DSP). UM232H

MNXP confidential

mneo NMO

Figure 11. PFC calculator tab

aaa-042928
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PFC mode:

0 = DCM/QR

1 =DCM/QR/CCM
2 = Fixed frequency
3 = Off

2.013
1.138
1.138
1.138

PFC current scaler:=

1000V, ins_min

-4-\5 -PFC_current_scaler

RRecommended =

Pout_max

1000R
Rsenseoverl =

sense
L

20100-L-10" °

PFC current gain:=

R 10° = -PFC_current_scaler

sense’

3

PFC current scaler-30.63 g S—

10 "-Coy10 -V,

if PFC mode= 0
if PFC mode =1
if PFC_mode = 2

otherwise

6 2
out

PFC_gain :=

L15Vina ins min

Figure 12. PFC calculator equations

aaa-042929

210 Adding modification restrictions

To block the modification of one or more parameters, the ParamEdit tool can be used.
The ParamEdit.exe tool is included in the Ringo software package. Double-clicking it,

starts the editor.

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

manual

info /
|j Selection1.prf
|J TeaConnect.dll
(] Tea2017_fields.dll
1] tea2017_com.dll
2] TEA2017.dlI
|J tea_mve.dll
] libMPSSE-12C.dII
*# Ringo.exe

| “ ParamEdit.exe

)

Figure 13. ParamEdit

.

=

i Ringo parameter restriction editor - O

.
General

=

-
“@g

® "7 Burst mode
=" Operation

= | Control

&

<

Mz7[] Opto cument level

=[] Burst-on end by opto curent

T[22 +] Opto regulation gain increase

[[z=[*] SNSBOOST compensation
- @6:| Low Power Mode

z#7[%] BM-LP hysteresis
[A[z7]=] HP-LP hysteresis
(A= [*] HP-LP transttion level
=R
[z [#] LP number of peaks
2=
E"il Zero power slope
DIiL dVcap offset
iz l=] Vdump level

& m | Startup

LP-BM transttion level

LLC LP mode

v

aaa-042807

The right side of Figure 13) shows the window that opens when the program
ParamEdit.exe is started.

Initially, all parameters are marked with a “v”. Removing the mark by clicking it blocks that
parameter in the TEA2017/2 GUI. After the editing of the list is finished, it must be saved
in a file with ".prf" extension.

After the ".prf" file is saved, the settings must be imported in the TEA2017/2 GUI,

which is done by dragging and dropping the ".prf" file into the left side of the Ringo GUI
(see Figure 14). When the ".prf" file is dropped, the parameters that were unchecked
using ParamEdit are greyed out. The name of the GUI changes to the name of the ".prf"

file.

UM11657

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

© NXP B.V. 2022. All rights reserved.

User manual

Rev. 1 — 1 April 2022

13728



NXP Semiconductors

UM11657

Ringo TEA2017 development software with GUI

UM11657

~ 1
Bame: = I File 10 View Help £ Search
manual d
info
|] Selectiont.prf
[%] TeaConnectdil Oppt  Ops2
- 124 140 158
[%] Tea2017 fields.dil dra g HP
1] tea2017_com.dll Protection status
[ Tea2017.d1 and iOpﬂaaor\ Burstmode | Protecion | Powergood 1
[%) tea_mvedil drop Cortrol
[%] libMPSSE-12C.dll HP-LP transtion level 20 (] Opto curertlevel  80uA -0
 Ringo.exe I HP-LP hysteresis 20 (i) Burston end by opto curent  2.5x b
@ ParamEditexe I LP-BMtranstion level 10" [} SNSBOOST compensation  -14 Y )
I BMLP hysteresis 50 o Opto reguistion gain increase 96 -0
LP rumber of pesks 2 @ Swoy
| o~ [ P SUPCcontrolnear UVP ensbled @
1w -
| Zero power sope  6mVius o Sl g o
| Voumplevel 255V @ S
LLC softatat speed  7X - o
LICLPmode  ensbled [}
1 Maxmum tatep)frequency 350z~ @
I LLC soft start curent bmt  0.75V - 9
I LLC converter  ensbled -9

A FT232H (SN FTISNGT). UM232H

Figure 14. Dragging and dropping the ".prf" file

NP confdenta une m

aaa-042806
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I Ringo - Selection1 Development - X ‘
File 10 View Help # Search
®
@clon
Oppl  Opp2
['] 10 330 124 140 155
BM LP HP
Protection status
. : N I
Operation Burstmode Protection Power good ‘ --------
Low Power Mode Control
HP-LP transtion level ~ 30% - 9 Opto cumert level  BOuA - 9
HP-LP hysteresis  20% i ] Burst-on end by opto curent | 25x -l @
LP-BM transition level ~ 10% - @ SNSBOOST compensation | -1.4 - @
BM-LP hysteresis  50% -0 Opto regulation gain increase | 56 '| (i}
LP number of peaks 2 - @  Swply
SUPIC control near UVP  enabled -9
dVicap offset ‘C-rr‘." -‘ [ ]
SUPIC start level 19V - @
Zero power slope ‘Srr'.".-‘us -‘ [ ]
Veump level | 2.5V -l@ St
LLC soft-start speed  7X A i ]
LLC LPmode  enabled - 0
Maximum (start-up) frequency  350kHz - 9
LLC soft-start curent limit ~ 0.75V -9
LLC converter enabled - 0
#¥ FT232H (SN: FTISJIG1). UM232H NXP confidential e x
aaa-042808
Figure 15. ParamEdit - Unchecked parameters

The parameters that are unchecked in ParamEdit.exe are greyed out. They only show
the actual value. The title shown in the GUI is the name of the ".prf" file (Figure 15).

When the ".prf" file is left in the Ringo directory, the name of the file is shown as title in
the GUI. When the ".prf" file is deleted, the name of the GUI changes back to TEA2017/2,
but the previously selected items remain blocked.

Undoing the modification restrictions can be done by making a new ".prf" file where all
parameters are marked with a “v”. After this file is saved and the settings are imported in

the TEA2017/2 GUI as described above, all parameters are available again.

UM11657 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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3 Writing and reading settings (10)

3.1 W and R button

When a new value for a parameter is selected, this value is shown in blue to indicate that
it has not yet been written into the MTP of the TEA2017. Pushing the Write button, writes
the value to the MTP. The blue text changes to black to indicate that the write action was
successful. To indicate that all parameter values shown in the GUI correspond with the
values in the TEA2017, the Write button is greyed out.

OcP

LLC OCP fiter 5 LLC OCP fiter 5

LLC OCP mode | /atehed LLC OCP mode | /aiched

OCP restatstolatch 0 OCF restaristo laich 0

Mon-overap timing Non-overdap timing

Minimum nonovedap time ~ 230ns Minimum non-overap time ~ 230ns

Maximum non-overdap time  1.1us Maximum non-overdaptime  1.1us

Write changed fields to the device |

} ¥ FT232H (SN: FT103DSP). UM232H

_ﬂ/ FT232H (SM: FT103DSP). UM232H

aaa-042824

Figure 16. Write and read buttons

The read button can be used for reading (all) device settings. Reading the device settings
can be used for double checking or to compare the difference between a loaded .mif file
with the actual IC settings.

The Read and Write button functions can also be activated in the IO menu or by pressing
F5 and F6.

The 10 menu includes the option to write all parameters instead of only the changed
parameters (F7). Only use this option to double check because the number of times the
MTP fields can be written is limited (guaranteed 200x, in practice 700 times).

IO | View Help

+_  Read F5 <—1— | Read all settings

(5  Write F6 <«—— | Write all changed fields |

Write all FT «——

Write all fields to the device |

Read all on connect

<’ Erase MTP
Apply read-lock...
Apply write-lock...

Vendor Code editable

aaa-042825

Figure 17. Read and write functions in the |10 menu
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3.2 Read lock and write lock

Ringo TEA2017 development software with GUI

After programming, the MTP can be locked for reading and writing settings.

Only an "Erase MTP" action can unlock the IC. After erasing the MTP, the IC can be
programmed again.

r 1 ... Please confirm X
10 | View Help
« Read F5 0 Once the read-lock is applied, the settings of the device can
- no longer be read.
| _v Wrte F6 g

Only a 'Reset to factory defaults’ will remove the read-lock,
but all settings will be lost and restored to their default

1 7
Write all F7 Valoes
Click OK to apply the read-lock

Read all on connect

]
| ¢/ Erase MTP Cancel

Apply read-lock...

Apply write-lock...

{ Please confirm X

Vendor Code editable
Once the write-lock is applied, the settings of the device can
no longer be changed.
Only a ‘Reset to factory defaults’ will remove the write-lock,

but all settings will be lost and restored to their default
values.
Click OK to apply the write-lock

aaa-042877

Figure 18. Read lock and write lock

If there are problems, the protection registers and the vendor code (identifier number for
a specific product) can still be read for analysis after read lock and write lock.

The function "Erase MTP" in the GUI fills the MTP with zeros. To recover the original
MTP settings, the MTP has to be rewritten using a mif file with the original MTP settings

The help menu shows a list of supporting documents which are supplied with the GUI

3.3 Erase MTP
(see Section 4.2).

3.4 Help menu
like, the TEA2017 data sheet, the application note, the user manual, and so on.
The function "About" shows the version of the GUI.

3.5 Info sheet

The info sheet tab contains information about the IC (MTP) status.

The sheet shows that the testing and calibration was completed in the NXP
Semiconductors production. It also shows if the settings can be read and/or changed. It
reflects the status of the read lock and write lock setting.

A function built in the TEA2017 calculates the CRC code shown. The Ringo GUI then
reads out the calculated code. It can always be read, even if the read/write lock bits are
set.
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The CRC code is a 4-digit hexadecimal number that is calculated based on the content

of MTP page 8-31. It means that the vendor code is also included in the calculation. The

CRC code provides a high chance (close to 100 %) of detecting a deviation from the
correct MTP content.

The vendor code is a section (MTP page 31, 16 bits) that can be used for identification of

the IC (programming) version. The vendor code remains readable also after read lock.

3 Ringo - TEA2017/2 Development - X

File 10 View Help

Protection status
N I
I

¢ Calibration

This device is calbrated during the final test

¢ Calibration

This device s calbrated duing the final test.
o Readabiiity i Readability

This device is readable. This device is locked and its memory cannot be read.

Note: Applying the readdock is a permanent action. The vendorcode and the protection register are always readable.

1] - o

Writability = Wiitability

This device is writable This device is locked and s memory cannot be wittten.

Note: Apphing the wrtedock is a permanent action
o chccode  mson e ¥ cRccode  ox0mD o

CRC code from pages 3110 8. CRC code from pages 31to &

Vendor code  0:0000 Vendor code 0000 o

Vendor specific code as cross reference for the programmed seftings. Vendor: de as forthe d settings.

NXP ID 02 NXP ID 02

NXP code to identfy this chip type NXP code to identfy this chip type

"FTBZH (SN: FT103D5P). UM232H NXP confidential

e } {

aaa-042878

Figure 19. Info sheet

Connection

The connection is constantly checked by reading the protection status and updating the

LEDs (poll protection register).

Figure 20 shows the status of communication.

B i \ 2 A\
€
M &% No connection #¥ FT232H (SN: FTI0305P). UM232H /1 ¥ FT232H (SN: FT103DSP). UM232H

Communication with USB 12C interface = OK
Communication with TEA2017 = Not OK

Communication with USB 12C interface = OK
Communication with TEA2017 = OK

No communication

aaa-042879

Figure 20. Connection status

Connection quality

The Ringo GUI is often used in combination with the development version of the
TEA2017.

In the development version, all I>C communication runs via pins 7 and 12
(see Figure 27), which makes it possible to change the MTP on-the-fly in a working
application.

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

User manual

Rev. 1 — 1 April 2022

18/28

© NXP B.V. 2022. All rights reserved.



NXP Semiconductors U M 1 1 657

UM11657

Ringo TEA2017 development software with GUI

When development samples are used in a working application, the high dV/dt S|gnals
(like HB and DRAINPFC) can cause spikes on the SDA and SCL lines of the | 2c-
bus. These splkes can disturb the communication or, in extreme cases, damage ICs
connected to the I°C-bus.

The connection quality indicator at the bottom of the Ringo GUI screen helps to detect
when something is going wrong.

Normally, the indicator provides four green bars. At this level, there may be an occasional
error that the system can correct.

When the |nd|cator shows three yellow bars, communication is showing errors often.
Moving the | 2C connection cable to a better position may provide good quality again.

When the indicator shows two orange bars or one red bar, the situation is bad and
changes are required.

The info button pop-up provides detailed information about what can be done to improve
the connection quality. It also provides a method to avoid errors.

N

[ Connection quality |

o NM - )
4\ Communication errors occurring

f Connection quality |

Pop-up message:

DY & P .
o INJ% Severe communication errors occurring

Connection quality

Many communication errors detected, probably caused by severe disturbance on the
12C bus.

A Please improve your connection

. Move cables away from disturbing sources (high dV/dtsignals like HB and DRAINPFC).
Click onthe info button in the status bar for more information.

N
10 A

Connection quality

lunderstand, don't show again
aaa-033832

Figure 21. Connection quality indicator
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4 TEA2017 MTP and registers
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41

4.2

The MTP in the IC is a permanent (but changeable) memory like a flash memory. When
the IC supply voltage goes down, the content remains.

The registers in the IC are a temporary memory. When the supply voltage goes down,
the content is lost.

TEA2017
IC
OPERATION
HARD CODED
(CHIP ID NUMBER) MTP <:> REGISTERS

U U U

CONTROL

U

12C

—

aaa-042880

Figure 22. Communication channels with MTP and registers in the TEA2017

IC operation

For correct operation, the stored MTP setting values are copied to the registers of the IC
at start-up.

During operation, the IC works with the register values. It can only store the protection
registers in the MTP memory. The user or a programming unit must store or modify the
remaining MTP content, if necessary.

Erase MTP

When erasing the MTP (set all values to zero), the settings are at default.

Note: These default values are different from the settings that were programmed in the
factory.

The default values show a predefined “middle of the road” type of operation. Most
applications run well, but not optimal, on default values. In some cases, the default
settings conflict with the values of the converter and external component values. The
result can be unintended protection triggering. To get the original MTP values again, the
IC must be programmed using a .mif file with the original settings of the IC.
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10 | View Help

% | Read F5

= write Fé&
Write all F7 A

Read all on connect

e —
Sets whole MTP memary to zero I
TEE=TOCK. ..

Vendar Code editable

aaa-042881

Figure 23. Erase MTP function

4.3 Saving and loading settings by .mif file

The user can read and write the MTP and the registers via ’C. A TEA2017-specific 1C-
based protocol is required for this action.

Settings can be changed individually. A collection of settings can be saved on the
computer as a .mif file. A saved .mif file can be used to program the MTP of an IC by
opening it in the GUI and writing it in the IC.

If the .mif file must contain the IC settings or MTP settings, first read the content again to
be sure.

You can use the .mif file to share the settings with other engineers.

When loading settings from a .mif file, they are displayed on the screen for review. The
settings must be written to modify the IC settings.

ile | - y File | 10 View Help
File | IO View Help 5 e |
B Open.. Ctrl+O [L pen.. Ctrl+ |

U save. \CtrsS le D;H_SMLEHHS

' Read fields from a MIF

Export
( Save fields in MI fomal ] Quit Alt+F4
aaa-033836 aaa-033837
a. Saving to .mif file b. Loading from .mif file

Figure 24. Save settings to .mif file and load settings from .mif file
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| save MIF X
= v P Desktop » v ] Search Desktop
File name: ‘ Test v
Save as type:  MIF (*.mif) e
v Browse Folders Cancel
aaa-042882
Figure 25. Saving parameter settings as Test.mif file

4.4 List of settings

All the settings shown on the GUI screen can be copied and pasted to another computer
program.

Ensure that the GUI screen contains the content that you want to copy, if it must show the
IC settings or MTP settings. First reread the content to be sure.

[File ] 10 vView Help A B c D
B Open.. CtleO 1 |Parameter value  Unit Binary value
2 |nxp_id_code 0x02 2
| seve. cuiss Ad = S5 :D | s 5 2
[ Bpt ] Copy fields to clipboard  Ctrl+ Shift+C Copy to Excel 4 |ptc_ovp_pfcdrain o o
‘ Quit  Alt+F4 I Copy all parameters with name and value to the clipboard | (for example) 5 pfeovp_snsboost ok B
= 6 |lic_oppl ok 0
7 |lic_opp2 ok 0
8 |llc_max_startup_time ok 0
9 |lic_ocp ok 0
10 |llc_ovp_prot ok 0
11 |ext_otp ok 0
12 |int_otp ok 0
13 |fast_disable ok 0
14 |llc_max_on_time ok 0
15 |llc_max_iopto ok 0
16 |lic_cap_mode ok 0
17 | mtp_read_fail ok 0
18 |opp_via_supic_uvp ok 0
19 |t_start 256 ms 0
20 |pfc_gain 0.5 3
21 |pfc_cur_scaler 1.138 4
aaa-042883
Figure 26. Make a list of settings to use in another computer program

4.5 Double check changed settings

The change handling of Ringo is made to provide a reliable register and MTP
modification and clear representation on the GUI screen. In some situations, it may still
be unclear to the user if changes were indeed activated or stored.

To double check, the TEA2017 can be stopped (disconnect the mains voltage) and
restarted to refresh the settings. At start-up, the IC copies the MTP settings to the
registers. With a read action of the Ringo, the settings are copied to the GUI on your
screen.
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In addition to the normal (production) TEA2017 ICs, NXP Semiconductors provides a
special IC version for product development. The difference is that the development IC
samples provide a second I°C interface for easy modification of settings while the IC is
operating, changing operation on the fly.

aaa-039315

a. Normal version

Figure 27. TEA2017 pinning diagrams

DEVELOPMENT
VERSION
SNSMAINS [1 | [16] SNSFB SNSMAINS [1 ] [16] SNSFB
SNSBOOST [2 | [15] SNSCURLLC (SCL) SNSBOOST [2 | [15] SNSCURLLC
SNSCURPFC [3 ] [ 14] SNSCAP (SDA) SNSCURPFC [3 ] [14] SNSCAP
GND [4 | [13] suPic GND [4 | [13] suPic
GATEPFC [5 | IC [12] HVs GATEPFC [5 | IC [12] sDA
GATELS [6 | [11] HB GATELS [6 | [11] HB
Hvs [7 ] [10] SUPHS scL [7] [10] SUPHS
DRAINPFC [8 | | 9] GATEHS DRAINPFC [ 8] [ 9] GATEHS

b. Development version

aaa-037423

5.1 Development IC samples: SDA and SCL on spacer pins

The connection to the I°C interface of the development version is provided via the pins
that are not connected in the normal version, that is, the high-voltage spacer pins 7 and

12.

1 RS

GATELS
SUPHS = Csuphs

GATEHS

fast
disable

\ﬁ;m

SNSBOOST

HB

# GATELS ?sw

DRAINPFC

12

SNSCAP ’

GATEPFC

TEA2017
RSNSCUR SNSCURPFC

<+
<+

SNSCURLLC N
SNSMAINS 1

GND

3

SUPIC

Csupic 'L
1

SUPIC

3V | powergood

SNSFB

0 L
L)k

t

ground

USB-I12C
interface

”W&%

22 vout(DC)
=T

powergood ==

L fast disable

Figure 28. Development IC: I’C connections with spacer pins
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5.2 Production IC samples: SDA and SCL on combined pins

The basic I°C interface in the IC is available on the combined pins SNSCURLLC (SCL)
and SNSCAP (SDA). To program the IC, the IC must be put in the disabled condition,
pulling SNSBOOST to GND. During programming, the IC must be supplied via the
SUPIC pin.

Programming can be done on a separate IC (put in an IC socket) or when the IC is
mounted on the power supply PCB.

When programming is done while the IC is mounted on the power supply board, the
capacitive and resistive loads on the SDA and SCL lines become much higher. The much
higher capacitive and resistive loads endanger communication because rise times and
fall times of the communication pulses become much slower and dlstorted Depending
on the application component values, the driver capability of the | °C interface must be
modified to ensure reliable programming.

TEA2017 Power Supply

Standard USB cable

3-pin connection
for changing
settings on the fly

USB-I2C interface

aaa-042927

Figure 29. Two TEA2017 programming setups: On-the-fly and standalone

5.3 Graphical user interface (GUI) and USB-I°C interface

The USB-I%C interface board galvanically |solates the TEA2017 application from the
computer. It acts as interface between the | 2C lines and the USB- -port. It contains an
FT232 module. Before using it, the appropnate driver must be installed. For more
information, see the "TEA2016DB1514 USB | 2C interface board" user manual (Ref. 2).

The USB-I%C interface and Ringo GUI are intended for engineering work in a lab
environment as part of power supply development. They are not suitable for industrial
purposes or use by consumers.
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Galvanic isolation

12C via HVS 12C via LV

Figure 30. USB I2C interface board RDK01DB1563 connections and setup

6
5
4.
12C (5V) 3
SNSBOOST (0V) 2.
SUPIC (24V) 1.
12C (5V) 3
2.
1

. SNSCAP (SDA)
. SNSCURLLC (SCL)

GND

. SNSBOOST (GND)

SUPIC (24V)
AUX (not used)

. HVS pin 12 (SDA)

HVS pin 7 (SCL)

.GND

aaa-044623
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7.1 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.

7.2 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.
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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 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.

7.3 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.
GreenChip — is a trademark of NXP B.V.
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