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Feature Set

Compatible for operation of A S C A L EboaEI¥ 0

On-board bit stream reader for bit stream analysis

4-bit LED counter for SO fault event

Accessibleoscilloscope probe point input and output interface for signal measurement
Available BNCsockets for PWM signal INand ASC_AD

Alternate fiber optic connection for PWM signal IN and SO fult trigger

Input Common Mode Choke provision and LED indicator for power supply input
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Disclaimer:

The statements, technical information and recommendations contained herein are believed
to be accurate as of the date hereof. All parameters, numbers, values and other technical
data included in the technical information were calculated and determined to our best
knowledge in accordance with the relevant technical norms (if any). They may base on
assumptions or operational conditions that do not necessarily apply in general. We exclude
any representation or warranty, express or implied, in relation to the accuracy or
completeness of the statements, technical information and recommendations contained
herein.

No responsibility is accepted for the accuracy or sufficiency of any of the statements,
technical information, recommendations, or opinions communicated and any liability for
any direct, indirect or consequential loss or damage suffered by any person arising
therefrom is expressly disclaimed.
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1 Scope

This document provides a detailed information about RHDR2250Q (may be referred as
adapter board in this document). This will cover the circuit schematic, PCB layout, board
assembly, bill of materials, input / output pin details and bit stream reader user manual.

2 Introduction

The adapter board is designed to aid in interfacing the SCALE E\boards (e.g. 2SP02152FQC8
FFOOOR12ME7W_B1)to an electrical and measurement set-up.

It provides the input and output ports for both low and high voltage tests. Accessible
oscilloscope probing points are provided for ease of analyzing signals The board also includes
common mode chokes, line drivers, pull-up / down resistors and alternate fiber optic
connection to enhance its noise immunity. On-board bit stream readers and SO fault counters
are available for bit stream analysis.

Figure 17 RDHR2250Q Adapter Board

Power Integrations
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Schematic Diagram (Bottom Channel).

Figure 21
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Figure 317 Schematic Diagram (Top Channe).
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Figure 4 7 Schematic Diagram (SO FaultCounter).
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Figure 571 PCB Layout(Top Layer).
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6 Bill of Materials
# Qty Designator Value Part Description Parameters Manufacturer
C100, C102, C104,
C109, C113, C200 . . .
, , , o
1 12 C203. C204, C208. 100n / 0805 Ceramic Chip Capacitor X7R/ 100V / 10%
C211, C300, C301
C101, C112, C114 . . . 0
2 6 C202, C210, C212 330p / 0603 Ceramic Chip Capacitor | NPO0,COG/ 100V / 5%
3 2 C103, C201 47p / 0603 Ceramic Chip Capacitor | NPO0,COG/ 100V / 5%
C105, C110, C111, . . . 0
4 6 C115,C209, C213 100n / 0603 Ceramic Chip Capacitor X7R/ 50V / 10%
5 2 C106, C205 470n / 1206 Ceramic Chip Capacitor X7R/ 100V / 10%
6 4 c1o7, gég? €206, 22u/ 1206 Ceramic Chip Capacitor X7R/ 10V/ 10%
7 2 Cl16, C214 100p / 0603 Ceramic Chip Capacitor NPO,C0G/ 50V /2%
D100, D101, D102,
D103, D104, D200, TVS DIODE 24VWM Diodes
81 19 | D201 D202, D203, SZISMA24AT3G 38.9VC SMA 24V /10.3A Ipp Incorporated
D204
High-speed switching 100V/ 215mA/ -
9 2 D106, D207 BAV99 diodes 250mW Nexpiria
o] 2 D109, D209 AFBR1539Z Fiber Optic Transmitter 650””110/“;/&“0&" / Avago
150V / 250mA /
11 2 D300, D301 BAV21WS High Voltage Diode 200mwW / 1.0V @ If = Diodes
100mA
Buffers & Line Drivers
12 2 1C100, 1C200 74LVC2G34We7 LVC 2 Gates LOGIC 1.65V to 5.5V DIODE
Buffers & Line Drivers .
13 2 1C101, IC201 74LVC244APW Octal w / Tri-St Out 1.65V to 3.6V Nexperia
4] 1 IC102 7aHCT2G146vQ100 | P4 '”"tfigg'gr Schmitt 45V t0 5.5V Nexperia
15| 2 IC103, IC204 HFBR2531ETZ Fiber Optic Receiver 600””11{\/'\;33”"3&” Avago
Single Negative Edge- ON
16 1 IC104 MC74HC73ADR2G | Triggered JK-Type Flip- 2.0V to 6.0V / 25mA .
Flop Semiconductor
Buffers & Line Drivers
17 2 IC105, 1C202 74LVC1G17QWS7 Logic LVC 1 Gate SOT25 1.65Vto 5.5V DIODE
T&R 3K
18] 1 IC300 SN74HC303pw | Counter ICs Dual 4-Bit 2V to 6V Texas
Binary Counters Instruments
19] 2 1100, L200 880uH / CE1755.AL | MPut Common Mode Coilcraft
Choke
20| 2 L101, L201 12uH / 0603 Shielded Multilayer DK
Inductor Corporation
D108, D110, D208,
D210, D302, D303, Standard LEDs- SMD Broadcom
21 12 D304, D305, D306, HSMQC170-T0000 Top Mt Green GREEN Limited
D307, D308, D309
60 V, N-channel Trench 60V 300mA (Tc) .
22 2 Q100, Q200 2N7002H MOSFET 830mW (Tc) Nexperia

Power Integrations
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23

12

R100, R140, R200,
R239, R304, R305,
R306, R307, R308,
R309, R310, R311

10k / 0805

Thick Film Chip Resistor

1% / 0.125W/ 150V

24

12

R104, R105, R106
R118, R128, R153,
R202, R206, R207,
R218, R230, R254

5k1 /0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

25

18

R107, R108, R109
R112, R113, R121,
R136, R151, R205,
R208, R209 R212,
R213, R221, R222,
R236, R302, R303

OR /0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

26

24

R114, R116, R130,
R132, R133, R134,
R135, R137, R139,
R141, R152, R154,
R215, R220, R231,
R232, R233, R234,
R235, R241, R242,
R244, R252, R253

100k / 0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

27

18

R123,R127, R129,
R144, R145, R147,
R148, R149, R150,
R224,R227, R228,
R246, R247, R248,
R249, R250, R251

3k3 /0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

28

R125, R223

220R / 0603

Thick Film Chip Resistor

1% / 0.1W/ 150V

29

R131, R237

4k7 /1 0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

30

R138, R238, R300,
R301, R313, R315

10k / 0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

31

R142, R240

33R/ 0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

32

R146, R245

560R / 1206

Thick Film Chip Resistor

1% / 0.25W / 200V

33

R157, R256

3k /0603

Thick Film Chip Resistor

1% / 0.1W/ 150V

34

R159, R259

2k /0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

35

NN INDINTDN

R312, R314

200k / 0603

Thick Film Chip Resistor

1% / 0.1W/ 75V

36

$100, S20Q S300,
S301

Push button Switch

PCB Push switch

12VDC/ 50mA

C&K

37

S101, S102, S201,
S202

Toggle Switch

Switch on-on 1pol

Nikkai

38

46

TP100, TP101, TP102,
TP103, TP104, TP105,
TP106, TP107, TP108,
TP109, TP110, TP111,
TP112, TP113, TP114,
TP115, TP116, TP117,
TP118, TP119, TP120,
TP121,TP122, TP200,
TP201, TP202, TP203,
TP204, TP205, TP206,
TP207, TP208, TP209,
TP210, TP211, TP212,
TP213, TP214, TP215,
TP216, TP217, TP218,
TP219, TP220, TP221
TP222

PCB testpoint

PCB testpoint

Grid 3.2mm / PCB Hole
1.32mm

Vero
Technologies
Ltd.

Power Integrations

Tel: +1 408 414 9200 Fax: +1 408 414 9201
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Development Boards &
Kits - ARM STM32
Nucleo-32 development ST
39 U100, U200 NUCLEGF042K6 board STM32F042K6 Microelectronics
MCU, supports Arduino
nano connect
. CONN HEADER SMD 125V/ 3A/ 7Pin/
40 X100, X200 7Pin Header Molex 7POS 3MM 3.0mm / 180° Molex
Headers & Wire
41 X101, X201 1X07 POS VERT TIN Housings 1X07 POS TE Connectivity
VERT TIN
X102, X103, X106, Ultra Small Surface .
42 X107, X202, X203, Coaxial Connector Mount Coaxial 100v/ 1:?{;?)?/ 2Pin/ Hirose Electric
X205, X206 Connector
Headers & Wire
43 X104, X204 2X07 POS VERT TIN Housings 2X07 POS TE Connectivity
VERT TIN
X105, X111, X113, . 3Pin Header Wuerth- 250V / 3A/ 3Pin/ WE Wirth
a4 X208, X212, X214 | Header 3Pin Wuerth 180° 2.54mm / 180° Elektronik
X108, X109, X210, Socket for banana Socket for banana plug 1000V / 24A/ 1Pin/ .
45 L . . Multi-Contact
X211 plug with insulating sleeve 90
X114, X115, X215, o BNC Socket 180°, °
46 X216 BNC Socket 180 500hm 500hm/ 180 Rosenberger
Headers & Wire
a7 X116, X217 1X4Pin, Pitch 2.54 Housings 1X04 POS TE Connectivity
VERT TIN
48 X207 SCREW Terminal SCREW Terminal M4 1Pin/ 180° Ninigi
29 X300, X301, X400, 1X15Pin, Pitch 2.54 Pin Header Receptacle Samtec

X401

for Nucleo Board

Table 17

Bill of Materials.

Power Integrations
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8 | / O Connector Details

8.1 Bottom Channel Connectors

Bottom Channel Gate Driver Connectors

Connector

Pin #

Symbol

Function

X100

1

GND

B_OUT1

IN1

SO1

ASC_AD_EN1

ASC_AD1

vVCC_1

Interface Connector to Gate Driver Board
Mates with Molex 0436450700

X101

GND

B_OUT1

IN1

SO1

ASC_AD_EN1

ASC_AD1

~N~NjJjo|loulh|lwIN]IPIN]JO]JlO MWD

VCC_1

Alternate Interface Connector to Gate Driver Board

X102

COAX

B_OUT1

Input micro -coaxial port for B_OUT1
Mates with Hirose UFL-2HF6-068N1T-AG-200

X103

COAX

SO1

Input micro -coaxial port for SO1
Mates with Hirose UFL-2HF6-068N1T-AG-200

X104

GND

GND

B_OUT1

GND

ASC_AD1

GND

SO1

GND

Ol |N|jojoa]lbh|lw]IN]|F

ASC AD EN1

=
o

GND

=
=

IN1

=
N

GND

=
w

VCC1

'—\
S

GND

Additional Pin Headers for General Purposes
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1 So1
X105 GND Additional Pin Headers for Bit stream signals
B_OUT1
X106 | coax |sol Mates with Hiross UFL2HE6 068NET AG200
X108 BANANA | VCC_1 5V Supply Line
X109 BANANA | GND Ground
1 VCC1
X111 2 ASC_AD_EN1 ASC_AD_EN1 mode selection pins
3 GND
1 VCC2
X113 2 ASC_AD1 ASC_AD1 mode selection pins
3 GND
X114 BNC ASC_AD1 Input BNC port for ASC_AD1
X115 BNC IN1 Input BNC port for IN1
1 TR2
X116 2 LS Bit stream Reader Trigger Outputs
3 TRO
4 GND
1 IN1L_OPT . .
S101 5 INL IN1 (sﬁcz)lérrcgpst(iacle;rtgr,:lcs:\;V|tch
3 IN1_BNC
1 SO1_OPT
S102 2 SO1 SO1 fiber optic output enable switch
3 GND

Table 2 7 Connector Details (Bottom Channe).
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8.2  Top Channel Connectors

Top Channel Gate Driver Connectors

Connector Pin # Symbol Function
1 GND
2 B OUT2
3 IN2 Interface Connector to Gate Driver Board
X200 4 SO2 Mates with Molex 0436450700
5 ASC AD EN2
6 ASC AD2
7 VCC 2
1 GND
2 B OUT2
3 IN2
X201 4 SO2 Alternate Interface Connector to Gate Driver Board
5 ASC AD EN2
6 ASC AD2
7 VCC 2
Input micro-coaxial port for SO2
X202 COAX SO2 Mates Wri)th Hirose UFL—2H|56068N1T-AC-200
Input micro -coaxial port for B_OUT2
X203 COAX B_OUT2 Mates?/vith Hirose UFL—2I[3|F6068|\71T-AC-200
1 GND
2 GND
3 B OUT2
4 GND
5 ASC AD2
6 GND
7 SO2 . .
X204 Additional Pin Headers for GeneralPurposes
8 GND
9 ASC AD EN2
10 GND
11 IN2
12 GND
13 VCC2
14 GND
Output micro-coaxial port for SO2
X205 COAX SO2 Mates Witrkll Hirose UFL—2HFFE)}O68N1T-AC-200
Output micro -coaxial port for B_OUT?2
X206 COAX B_OUT2 Mates \E)vith Hirose UFL—2I—F|)F6068N1T-AC-200
X207 ngﬁﬁ\lvxl_ GND M4 Screw Terminal for Earth Connection
1 SO2
X208 2 GND Additional Pin Headers for Bit stream signals
3 B OUT2
X210 BANANA VCC 2 5V Supply Line
X211 BANANA GND Ground

Power Integrations
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VCC2
ASC AD EN2 ASC_AD_EN2node selection pins
GND

X212

VCC2
ASC AD2 ASC_AD2mode selection pins
GND

X214

wINFP |WIN |-

X215

o}
P
O

ASC AD2 Input BNC port for ASC AD2

X216

o
=z
O

IN2 Input BNC port for IN2

TR2
TR1
TRO
GND

X217 Bit stream Reader Trigger Outputs

IN2 OPT
IN2
IN2 BNC

IN2 source selection switch

S201 (fiber optic or BNC)

SO2 OPT
SO2 SO2fiber optic output enable switch
GND

S202

WIN[PWIN]RP IR IWIN]|E-

Table 3 7 Connector Details (Top Channel).
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9 Interface Connector to Gate Driver Board

It is highly recommended to use X100 / X200 and X101/ X201 as the interface connector
to a gate driver board especially during high voltage tests. These connectors have TVS
diodes in parallel (Figure 12) as a protection of the adapter board for sudden high voltage
transient.

i
N
T

ADC_AD_ENL
J
-INZ
|
— BOUT2

- veez
.—AS:C_ADZ
=
-
ASC_AD_ENZ
502

\

-

spmiirgy-

E K .
D dl
Tr ) 0 W e r Powe ??r?tgg ra.i\f:,.".;

'integrations PIA-00106

Figure 12 i Interface Connectors.

10 ASC_AD and ASC_AD_EN Mode Select ion Pins

Mode selection pins are provided for both ASC_AD K214/ X113) and ASC_AD_ENX212
/ X111) lines. This is a standard three pin header (Figure 13) where the middle pin can
either be shorted to VCC or GND using a 2pin jumper (Figure 14).

3
ASC AD EN1
ASCAD1
ASC AD EN2

Figure 13 i ASC_AD and ASC_AD_EN Mode Selection Pins
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Figure 14 i 2-Pin Jumper.
11 Fiber Optic Interface

The adapter board includes fiber optic interface for PWM IN and SO signals (Figure 15).
This can be utilized using fiber optic cable HFBRRNSO001Z Eigure 16).

BOUT1

© ©l-3

&
o\"J

E”r—ﬁr—‘—‘ﬁ
)OOLB

: @@ . .. @ @ © @ :0©!

SO1 OPT GND IN1 502 OPT GND IN2 GND

Figure 15 i Fiber Optic Interface.
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Figure 16 i Fiber Optic Cable: HFBRRNS001Z
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12 PWM Signal IN Source S elect

The adapter board provides two options (via Fiber Optic or BNC) for the PWM signal IN
This can be selected usingswitch S101 / S201 as shown in Figure 17.

S02 OPT ON

0
IN2 SOURCE SELECT

IN1 SOURCE SELECT
ASCAD1
[ASC AD EN2
()
S02 OPTO OUT SWITCH

Figure 17 7 Fiber Optic Selection Switch
13 SO Output S elect

The adapter board also provides an additional fiber optic output for the SO signal. This can
be selected using switch S102 / S202 as shown in Figure 17. Make sure that the LED
indicators D110 / D210 (Figure 18) are OFF prior to each test. This can be done using the
reset buttons S100 / S200 (Figure 18). When an SO fault is detected, the circuit latches
the LED indicator HIGH (fiber optic line LOW). As such, the circuit is a single fault event.
A SO fault counter is also included in this board to provide the number of SO fault event.

I3 SO1 OPT RST

n@:au .

®500

S02

LS SO2 OPT RST

O

Figure 18 i SO Single Fault Trigger
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14 Earth Grounding Connection

An M4 screw terminal is provided for earth ground connection of the adapter board as
shown in Figure 19.

oower

integrations

Figure 19 i M4 Screw Terminal for Earth Grounding.
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15 SO Fault Counter

The adapter board features a 4-bit SO fault counter for each channel. D302-305 for the

top channel and D306-309 for the bot tom channel with D305 and D309 as its respective
LSB(Figure20).Each LED represents a bi tGivenithe humibet s ON
of bits, the counter has a maximum count of 16. Switch S300 and S301 are reset buttons

for the respective counter (Figure 20).

vce

BAV21WS
D300 14
vcel [IC300B
vcc ——C300
vec 100n ISN74HC393PW
vCe2 o C301 7
BAV21WS I ; NlODn GND

[]

vccz  veci
NA A

R313| [R315
10k 10k

1I 2 vee
4}

2
Izvcc

S301 IC300A
R302 S01) ; 1CLK 1QA
37 1CR 1Q8
OR  R303 S02) F] 2K 1QC
[} 201R 1D 7
OR 204 b0
R300 []R:m 28 [
10k 10k R312[ |R314 zqs 8
200k | 200k n
Q [=]
[ g g8 8 SN7AHC393PW

] [l

wn

%ﬁ SZ% g7

D304

AVANE
a %n

1
N
Led
309
1
N

¥ T3

5::4 Tms 23:(‘ ::: 7 R308 R309 R310 R311
10K 10K 10K 10K
GND

Figure 20 i SO Fault CounterCircuit Schematic

S02 CTR RST

ER BITS

[81[41[2]1[1]

L
bakr]
=y
=
]
—0
@ 0

(=]

Q

)]

502 COU

Figure 21 7 SO Fault Counter
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16 Bit Stream User Manual

16.1 Failure and Status Monitoring of SCALE -iDriver2 IC

The gate driver IC used on SCALE EV boarddeatures failure and status monitoring via a
bit stream (B_OUT), containing status and measurement data, plus a dedicated fault pin
(SO). This configuration allows an interrupt to be generated, via the SO pin on a fault,
ensuring the status is read and immediately addressed by the system.

The information of the B_OUT frame consists of a Start Bit Logic High, 27 Payload bits and
1 Stop bit. Prior to the Start Bit a series of Logic Low bits (B_OUT]Jidle]) are sent. The
number of idle bits is not fixed and is defined by the asynchronous frame time t s_ourminus
the time required for the transmission of the Start Bit, Pay Load bits and the Stop Bit.

B OUT Frame
. Pay Load Word
Idle Bits : - - — :
Start Bit A/ D Temperature Diagnostic and Monitoring Stop Bit
Signal Information
B OUTJidle] | B OUTI[1] B OUT[2:13] B OUT[14:28] B OUT[29]

The definition of a logic low or high condition of B_OUT bits is determined by the pulse
width as shown.

— qujc High Logic Low
50 %. , 75 %
taime taimo

GND K | l/_‘ |

\ tar gy

Figure 22 i Logic High and Low of B_OUT bits

Refer to the SCALE EMFamily data sheet for details of status feedback and temperature
measurement.
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16.2 Installation Guide

Below are the steps for installing the software (Note: Administrator permission may be

required):

1. Download the SIC2192_ Reader.msi file, then right-click to Install

Mar winxé4app — o X

[ [P — °

Bitstream reader * 20211212 > winx64app 0

Name ate modifie ype

& setp
& OneDrive 19 setup 1372021 329 PM Windows Insta

s Quick access

— | instal
Repair
W Network Uninstall
S Share with Skype

3 Open with Code
Troubleshoot compatibility

& Share
Open with,

@ RunElevated

B Addto archive.

B Add to “Setuprar”

B Compress and email

B Compress to "Setupsar™ and email
Always available offiine

Restore previous versions

Send to >
cut

Copy

Create shortcut

Delete

Rename

Properties

2items 1 item selected 782 KB

Figure 23 i Bit Stream Software Installer.

2. A setup wizard will open, click Next

3 PI SIC2192 Reader - X

Welcome to the Pl SIC2192 Reader Setup Wizard [l

The installer will guide you through the steps required to install PI SIC2192 Reader on your computer.

WARNING: This computer program is protected by copyright law and intermational freaties.
Unauthorized duplication or distribution of this program, or any portion of it, may resultin severe civil
or criminal penalties. and will be prosecuted to the maximurn extent possible under the law.

Figure 24 i Installer Setup Wizard: Welcome Screen
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3. Select installation directory, then click Next

73 PI SIC2192 Reader

Select Installation Folder LA
The installer will install Pl SIC2192 Reader to the following folder.
To install in this folder, click "Next". To install to a different folder, enter it below or click "Browse".

Folder:
CAProgram Files\Power Integrations\Pl SIC2192 Reader, Browse...

Disk Cost...

Install Pl SIC2192 Reader for yourself. or for anyone who uses this computer:

(@ Everyone
O Justme K
< Back Cancel

Figure 25 i Installer Setup Wizard: Select Installation Folder.

4. ClickNext to start the installation

73 PISIC2192 Reader

Confirm Installation l_Tl

The installer is ready to install Pl SIC2192 Reader on your computer.

Click "Mext" to start the installation.

&

Figure 26 1 Installer Setup Wizard: Confirm Installation.

5. Wait for the installation to complete

Power Integrations
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6. A confirmation will appear upon successful installation, click Close to finish

PISIC2192 Reader has been successtully installed.

Click "Close" to exit.

Please use Windows Update to check for any critical updates to the NET Framework.

5 PISIC2192 Reader - X

Installation Complete A

‘
<Back Cancel

Figure 27 i Installer Setup Wizard: Installation Complete.

7. Bit Stream Reader software installation is done.

P

Pot v] Open Cose
-—
Save To | |C\Users\cdong\Documents \SIC2132_log cav

H : LogMsg | Device identfication: xooox
mtegrcmons o e o et e
trace og to identfy your device.
Version: 1613 -- —
B- |Description RealTime |DataTimel| Hilevel |SO|Con| RealTime |Data Time2
ouT Content] Content] | 1|'| Conten2
01_[StanBat | | | 11
0213 | Temperature Sensor (Ohm)
14_[Vuiso UnderVoltage UVWVISO
15 |Vwiso OverVoltage OVWVISO
16_|Gate Monitor
17_|Overtemperature OT20
18_|Overtemperature OT 160
19 |Secondary Side Flurink Out Of Service 10us |
|Secondary Side Fhudink Out Of Service >= 20us |
20 |DESAT Detecton
21 |CRC
22 |Prmary Side Flutink Out Of Service 10us
|Primary Side Fluxiink Out Of Service >= 20us
23 |Overtemperature OT1ococ
24_|Overtemperature OT20coc
| 25 [Primary Side DC/DC Controller Overcurrent
[Unused -
|Dead-Time Insertion
/Interlock
|Stop Bit
|Sync1 (Sampled @ Start Bit)
Reader Status

Figure 28 i Bit Stream Reader Software

HiLevel
Content2
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16.3 Bit Stream Reader Hardware

16.3.1 Microcontroller Module

The reader uses an STM32 Nuclee32 development board with STM32L432KC uC as its
data processing unit. Since the reader may be susceptible to certain interference / power
supply drops, the on board RESET button (B1) allows to re-start the firmware at any time.
Additional required modification from the standard Nucleo-32 development board is to
short SB17 as shown bebw.

j £ omm
- (o]
e ™
SB9
E : =e—!""/ ST-LINK RESET
® nmn ®
CN4 . =0
Arduino Nano connector >. E E .
® = =5 @
SB18 . — = .
Connect D4 to A4 —_ o T ® —
SB16 “ - < Arduino Nano connector
Connect D5 to AS \H I . .
@

SB12
[——— Connect BOOTO to GND

SB11  —
Connect STM32 pin 16 to

GHD ——_ SB13

Connect GND to STM32 pin
32

SB10
|~ Connect VDD to STM32

pin 5
\ sB17

@
o

. . Connect MCO to PAO
@

SB14

3.3V regulator output —— | a

s L p
SB15 _——ﬁK‘ + — IDD measurement
Connect D13 to LD3

Figure 29 i Required Modification: Short SB17.

16.3.2 Trigger Output Signals

The reader has 3 trigger outputs with the following functionalities:
- TRO is high during a B_OUT frame reception.
- TR1 s briefly high when a fault / warning is active in the received B-OUT frame.
- TR2 is briefly high if a CRC error is detected in the received B-OUT frame.

"

i, @0 © © ©

% ¢p‘? TR2Z TR1 TR0 GND DEBUG

Figure 30 i Bit Stream Reader Triggers
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These triggers can be utilized when analyzing a bit stream frame, fault / warning or CRC
error event using an oscilloscope. This can be done by probing the desired trigger to an

oscilloscope channel. The signal can then be set as the signal trigger source with a signal
level of around 1.5 V and rising edge polarity. In a ddition, single acquisition mode can be
used on TR1 and TR2 to detect an occurrence of a fault, warning or CRC error. Note that
TR1 and TR2 will be high about 160ms after a frame is received. This is the time the

microcontroller module needs to process the received data.

As an example, TRO can be utilized to analyze a B_OUT frame as shown in the snapshot.

4] 11 [6] d 3] Logic 2022/01/26_14:06:06 2

200n¥ | 2.00 ¥ | 100uV (2.0 V| 2.00 ¥ i [Edge CH1 History[Normal

= = = = k| state Q" |aute 1.50 ¥ 250)  1.2568/s
10us/div|

125kPts |

N ‘ : : ! : = : t
. (" START : : : _[ DIAGNOSTIC & MONITORING J_
F{ B OUTIH] J- s B OUTI14:28] g

A T

(" IDLE )} | - ( TEMPERATURE SIGNAL | '
B_OUT[idle] ; B_OUT[2:13] g

Figure 31 i Oscilloscope Snapshot of B_OUT and SO with TRO as trigger source
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16.3.3 Hardware Usage
Below are the steps for setting up the bit stream reader connection:

1. Connect the reader to the PC via a USB Cable Type A to Micro B . Make sure that the USB cable
has a data line and is not just a power cable.

Figure 32 i USB Cable Type A to Micro B

When performing high voltage tests on the SCALE EVgate drive board, it is highly
recommended to use a USB Isolator as an additional safety for the PC USB port As an
example, 62588 Delock USB Isolator with 5 kV Isolation! can be used for this application.

! https://www.delock.de/produkte/G_62588/merkmale.html?setLanguage=en
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»

Figure 33 i Delock USB Isolator (Part Number: 62588).

The respective SO and B_OUT signals are already connected to the reader once the interface
connectors X100/ X200 and X101/ X201 are used (refer to section 9). An additional option for a

micro coaxial input and output port is also provided on the adapter board. As an example, UFl-2HF6
068N1T-AG200 Hirose micro coaxial cable? can be used for this application.

IN2

Figure 35 7 U.FL Micro Coaxial Cable (Part Number: UF2HF6-068N1T-AG-200).

3. Hardware set-up is ready for use.

2 https://www.hirose.com/product/p/CL0321 -0573-0-18
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16.4 Bit Stream Reader Software

16.4.1 Software Details

This section provides a detailed description for the functionality of each component of

the reader software interface. Refer to Figure 36 for the item number.
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Figure 36 i Bit Stream Reader Software User Interface.
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Iltem Name Details
List of all available COM port on the PC. This is used to choose the appropriate
1 Port COM port assigned to the bit stream reader. A maximum of 2 readers can be
simultaneously connected in the software
5 Open Button to connect the software to the selected COM port of the reader. This will
P open the connection to the reader and start the data acquisition and logging.
3 Close Button to disconnect the communication and stop the data acquisition and
logging from the selected COM port of the reader.
4 Rescan Button to refresh all available COM ports in the port list. This can be used if a
desired COM port does not reflect in the list.
Assigns the selecteddevice number to the COM port to be opened. This device
5 Device identification will be used in the data log. It will also determine which device
panel to display the data in the software user interface.
This is used to select the target directory and set the filename for logging. By
default, the filename is set to S/C2192 log.csv and is saved in the local
6 Save Settings | documents folder. Both devices can log in the same file. If a separate log file is
needed for the 2™ reader, the save settings should be set accordingly before
connecting the 2" reader.
7 Screen Slider to change the screen update time of the software user interface (slide to
Update the left for faster refresh rate).
8 Log Message | Text box for additional information to be included at the beginn ing of the log file.
9 B_OUT Bit number (1 to 29).
10 Description Description of each B_OUT bit.
. This column shows the latest received value of each bit. Note that the screen
RealTime : . o
11 update time is much sl owtansmissomrata Aseuth,
Content s
the contents in this column may be delayed.
The Data Time column shows the following:
- The current NTC resistance value (temperature reading)
. - Blank if no fault / warning is detected since the start or latest Reset
12 Data Time . . . .
- Time elapsed since a fault / warning was detected under the following
conditions:
o If the time indicator resets continuously this means that the fault /
warning is still active.

Power Integrations
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o If an increasing time indicator is shown this means that a fault /
warning was detected in the past but is now resolved

13

High Level
Content

The High Level Content column shows:

- Minimum and maximum NTC resistance value (temperature reading) since
the connection was established or the reset was pressed
- AWarningo or fAErroro, depending on

14

SO Status

Virtual LED: Green @ indicates high SO were detected since the last screen
update. Red @ indicates low SO was detected.

15

Content

Virtual LED: Green @ indicates normal operation (no fault / warning detected).
Orange © indicates a recent warning and red @ for recent error.

16

Reader Status

Shows one of the following messages:

No Connection No open connection to a reader

Connected (Receiving Data) Successful connection to a reader. Data
is received

Connected (No Data received No B_OUT data received after opening
since Start/ Reset) connection or pressing reset.

Connected (No Data available & | No new B_OUT data received
this time)

Connected (Record Out Of Sync) | No sync/ start bit detected.

17

Reset

Refreshes alll contents (data and ti
display. The received data and logging is not affected by pressing this button.

Power Integrations

Tel: +1 408 414 9200 Fax: +1 408 414 9201

www.power.com

Page 38 of 53



/:\ RDHP-2250Q User Guide

06-Feb-23

16.4.2 Software Usage

Below are the steps for using the bit stream reader software.

1. Open Device Manager

to check the assigned COM port for the bit stream reader

& Device Manager
File Action View Help

e mEH EHE B

(3 PANGP Virtual Ethernet Adapter
& WAN Miniport (IKEv2)
I WAN Miniport (IP)
& WAN Miniport (IPv6)
I WAN Miniport (L2TP)
&' WAN Miniport (Network Monitor)
I WAN Minipert (PPPOE)
& WAN Miniport (PPTP)
5 WAN Miniport (SSTP)

~ BY Other devices
B ST-link Debug

! Portable Devices

v ®
f§l USB Serial Device (COM17)

= Print queues

D Processors

B Security devices

[3 Sensors

r Software components

B software devices

iy Sound, video and game controllers
S Storage controllers

K@ System devices

i Universal Serial Bus controllers
i USB Connector Managers

Figure 37 i Device Manger.

2. Open the bit stream reader software.

P

power
_integrations

B-[Description
out

01_|StanBit

0213 | Temperature Sensor (Ohm)
14_|Vuiso UnderVoltage UVWVISO
15_|Vwiso OverVoltage OVWVISO
16_|Gate Montor
17_|Oventemperature OT2a0
18| Overtemperature OT 160

‘Secondary Side Fhuink Out Of Service 10us
‘Secondary Side Fuxink Out Of Service >= 20us |

|DESAT Detecton
lcRe
Primary Side Fluxink Out Of Service 10us
Primary Side Fluxink Out Of Service >= 20us
|Overtemperature OT1coc
|Oventemperature OT2ococ
5_|Primary Side DC/DC Contoller Overcurrent
[Unused
|Dead-Time Inserton
intertock
|Stop Bt
Sync1 (Sampled @ Start Bit)
Reader Stats

Pot v Open
Save To | [C\Usens\cdong\Documents\SIC2152 g cav
Loghag [Devee derthcaton xux

Repiace ths text. ¢ vl be witento the
Irace log 1o entéy your device.

RealTime |DataTimel| Hilevel [SO|Con| RealTime [DataTime2| Hilevel
Content! Content! te Content2

1/ Conten2

Figure 38 i Bit Stream Software.
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3. Assign aDevice Number

P $IC2192 Toolbox - X

pot oven cone Recan
—
Save To | [CUsecdang Documerts SIC2192_og ov ~ e

H H LogMsg |Device identfication: 3000 |
integrations Repice . vk ettt /\[
trace log to identify your device.

Version: 16.1.3

B- |Description Real-Time | Data Timel HiLevel SO|(Con| Real-Time |DataTime2| Hilevel SO |Con
ou Contentl Contentl 1|1 Content2 Content2 2|2

01 |StartBit
02-13 Temp Sensor (Ohm)

14 |Vwiso UnderVoltage UVWVISO

15 |Vwiso OverVoltage OVWVISO

16 |Gate Monitor

17 |Overtemperature OT2a0

18 |0 ature OT1s0
y Side Fluxlink Out Of Service 10us
Secondary Side Fluxlink Out Of Service >= 20us
20 |DESAT Detection
21 [CRC A L S| N
Primary Side Fluxlink Out Of Service 10us
Primary Side Fluxlink Out Of Service >= 20us
23 |Overtemperature OT1pcpc
24 |Overtemperature OT2ococ
25 |Primary Side DC/DC Controller Overcurrent
26 |Unused
27 |Dead-Time Insertion
28 |Interlock
29 |Stop Bit

- |Syncl(Sampled @ Start Bit) |
Reader Status No Connection Reset  |No Connection Reset

Figure 39 i Bit Stream Software: Device Selection

4. ClickSave To to modify the filename and folder directory of the log file. By default, the filename is
setto S/C2192 Jog.csvand is saved in the local documents folder.

P SIC2192 Toolbox = X

- Pt o7 ) [ -
I Save To I [C:\Users\cdong\ Documents\SIC2152_log csv '
[

H . LogMsg | Device identification: oo
mtegrqnons Riac s et o et o the
trace log to identify your device.
Version: 1.6.1.3
B- |Description Real-Time |Data Timel HiLevel SO|[Con| RealTime |DataTime2| Hilevel SO
ou Content1 Contentl 11! Content2 Content2 2
01 |StartBit
02-13 | Ter Sensor (Ohm)
14 |Vwiso UnderVoltage UVWVISO
15 |Vwiso OverVoltage OVWVISO
16 | Gate Monitor
17 |0 0T2ap
18 |0 ature OT1ap
Secondary Side Fluxlink Out Of Service 10us
Secondary Side Fluxlink Out Of Service >= 20us
20 |DESAT Detection
21 |CRC
Primary Side Fluxlink Out Of Service 10us
Primary Side Fluxlink Out Of Service >= 20us
Overtemperature OT 1penc
Overtemperature 0T2ococ
Primary Side DC/DC Controller Overcurrent
Unused
Dead-Time Insertion
Interlock
Stop Bit
Sync1(Sampled @ Start Bit)
Reader Status No Connection Reset | |No Connection Reset

~g

S BIBYRRRE

Figure 40 i Bit Stream Software: Save Settings.
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5. Log Message / Information that will be included at the beginning of the log file may be provided
through this text box.

£ SIC2192 Toolbox - .

Pot [coM17  ~ ‘ Open Close: Rescan  |Device 1 5
-— :
Sove 1o [C\Users\cdong\Documents \SIC2132.og csv v

integrations i e

Version: 1.6.1.3
B- |Description Real-Time |Data Timel HiLevel SO|Con| Real-Time |DataTime2| Hilevel S0 |Con
ouT Contentl Contentl 11! Content2 Content2 22
|01 [stansit [ | ‘

l02~l3 Temperature Sensor (Ohm)

14 |Vwiso UnderVoltage UVWVISO

15 |Vwviso OverVoltage OVWVISO
| 16 |Gate Monitor

17 |Overtemperature 0T2a0

18 |Overtemperature OT16o
Secondary Side Fluxlink Out Of Service 10us
Secondary Side Fluxlink Out Of Service >= 20us
| 20 |DESAT Detection

21 |CRC
Primary Side Fluxlink Out Of Service 10us
Primary Side Fluxlink Out Of Service >= 20us
| 23 |Overtemperature OT1pcoc
| 24 |Overtemperature 0T20ococ

25 |Primary Side DC/DC Controller O

26 |Unused

27 |Dead-Time Insertion

|29 [stopBit |
- |Syncl (Sampled @ Start Bit) | | -
Reader Status No Connection Reset | |No Connection Reset

Figure 417 Bit Stream Software: Log Message

6. Choose the COMPort assigned to the bit stream reader. If the COM port is not in the list, click

Rescan .
P sIC2192 Toolbox — 'Y
%
integratio
Version: 1.6.1.3 g
B- |Description Real-Time |Data Timel HilLevel S0|Con| Real-Time |Data Time2 HiLevel S0 |Con
ouTt Content1 Content1 1 Content2 Content2 2|2
01 _|StartBit

02-13 | Temperature Sensor (Ohm)
14 |Vwviso UnderVoltage UVWVISO
15 |Vwisc OverVoltage OVWVISO
16 | Gate Monitor
17 |Overtemperature OT2ap
18 |Overemperature OT1aD
y Side Fluxlink Qut Of Service 10us
Secondary Side Fluxlink Out Of Service >= 20us
20 |DESAT Detection
21 |CRC
Primary Side Fluxlink Out Of Service 10us
Primary Side Fluxlink Out Of Service >= 20us
23 |Overntemperature OT1peoc
24 | Overntemperature OT2ococ
25 |Primary Side DC/DC Controller Overcurrent
26 |Unused
27 |Dead-Time Insertion
28 |Interlock
29 |Stop Bit
- |Sync1 (Sampled @ Start Bit) L
Reader Status No Connection Reset ||No Connection Reset

Figure 42 i Bit Stream Software: Port Selection.
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7. ClickOpen to start connection.

Figure 43 T Bit Stream Software: Open Connection

8. An overwrite prompt may appear if the chosen log filename already exists. Click Yes to abort the

connection or click No to overwrite the existing file and continue connection.

A

Figure 44 i Bit Stream Software: Overwrite Prompt.
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