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1. Outline of TLP5214/TLP5214A, (TLP5212) Evaluation Board

This evaluation board facilitates the characteristic evaluation of the Smart Gate Driver Coupler (SGD).

B Peripheral circuit consisting of resistors, capacitors, and ICs required for evaluation is implemented.
B Buffer circuit and output buffer transistors for LED drive are also implemented, eliminating the need to connect

these circuits externally.
B Blanking capacitors, DESAT voltages, and output-peak currents are adjustable,
Active mirror clamp, gate negative power supply, and external blanking circuit can be enabled/disabled.

Blanking capacitor:
The blanking capacitance Cg Ay« @djusts the amount of time (blanking time tg an) before overcurrent protection is enabled.

DESAT Voltage:

DESAT voltage is the voltage threshold at which the overcurrent protection operation is activated. When the collector voltage of IGBT
rises due to abnormal overcurrent, the DESAT terminal voltage also rises accordingly. When the DESAT terminal voltage reaches
DESAT voltage, the overcurrent protection operation is enabled.

Active mirror clamp (AMC):
IGBT may malfunction when turned off due to a steep voltage change in the mirror capacitance between the gate and collector.
The active mirror clamp function forcibly bypasses and clamps the gate and emitter to prevent this malfunction.

External blanking circuit:
When the blanking time becomes longer due to increase in blanking capacitance, the external blanking circuit charges the blanking
capacitance of SGD by supplying current (Icyarge) to shorten the blanking time.

Gate negative power supply:
By using a negative power supply, the gate potential becomes a negative when IGBT is turned off. This prevents malfunction due to

mirror capacitance.

Circuit on this evaluation board is designed for the evaluation of the characteristics of smart gate driver couplers.
m Caution W | This circuit specification does not guarantee the characteristics and reliability of the set.
Thank you for your understanding.
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2. External View of Evaluation Board and
Internal Circuit Diagram of TLP5214A
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2. Evaluation Board Terminal Layout
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2. Evaluation Board Terminal Layout
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2. Evaluation Board Terminal Layout

m Terminals layout- Test

i } 3' f TP4 Veea
TPS Ve
TP6 Ve

I ﬁn

ERD1 e

VEFD...:‘I'T~ Vde!aLmon : °
v".' '7.' EIE Ve~ | [VEE, Rg’ (R20) status
VLED DESAT l”_“'-"“ E No mm Not uu

STTH112A
3

* 3

~======r Terminal blocks on the board, are connected

%X

§ STTH112A
aw
R2S
gollector

'-.

(JP3 | Piai~2 | Pin2~-3) S ]
ATHOD
C.-‘« . © VOUT {4 VE VCC2  VEE
- 2 “‘ UIQ}‘ Hll“\.‘ ~'1h‘;"..
TOSH'BA B VOULmo-" vCC2_mon VE on

TLPSZI'Z/YU.SRI evaluation boerd Iy TR iy 3 ' 9

|

GND  _hhon ’
|

wl

v
0 [ gttt - as indicated by the arrows in the figure
: N N N i 'il t - below.
" B e Rg-P13 [ Short] °°" . gBT_C - Use the connection method suitable for your
— o an 13 = |- * environment.
g- : 3 '}’XQ g JPZ l @ ‘ E
y —l -
- 3 | :
e e e .
= B : : :
o - o g - i .
— . f : E
S -
v :
" &, .
— : -‘3,‘ Wﬁnﬁ 1 Mot “Jse | :
e , o .
- g © .

A : ,
¥ iy U

© 2021 Toshiba Electronic Device Solutions Corporation 6



3. Evaluation Board Connection Diagram
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4. Appearance and Main Functions of the Evaluation Board
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List of Mounting Facility on Evaluation Board @®

(Functon [ JumperNo. Function selection
® LED drive circuit When not using P.11

JP1 Connect 2-3pin Connect 1-2pin
JP2 Short Open
JP3 Connect 1-2pin Connect 2-3pin

@ Buffer transistor drive circuit P.12
JP4 Connect 2-3pin Connect 1-2pin
JP5 Connect 2-3pin Connect 1-2pin
JP6 Short Open
JP7 Connect 2-3pin Connect 1-2pin
JP8 Short Open

® Active mirror clamp P.13
JP9 Connect 1-2pin Connect 2-3pin

® Gate negative voltage power supply P.13
JP10 Open Short

B Jumper pin connection example: 3pin type B Jumper pin connection example: 2pin type

Connect 2-3pin

Connect 1-2pin
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List of Mounting Facility on Evaluation Board @

(Functon ________ [JumperNo. | Function selection  Detail
® Externally connected Cg When not using P.13

JP11 Short Open
JP12 Open Short

@ DESAT protective device P.15
JP15 Short Open
JP16 Short Open
JP17 Connect 2-3pin Connect 1-2pin

® Gate Resistor Separation Function for On/Off P.14
JP13 Short Open

® Power device collector/drain terminal P.14

connection P14 Short Open

B Jumper pin connection example: 3pin type B Jumper pin connection example: 2pin type

Connect 2-3pin

Connect 1-2pin
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4. Appearance and Main Functions of Evaluation Board @
LED Drive Circuit

Allows selection of using/not-using of logic IC driving input LED.

When using, the gate driving of the power device can be performed with 5V CMOS
signal input rather than the current input.

LED drive circuit while using/not using
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4. Appearance and Main Functions of Evaluation Board @
Buffer Transistor Drive Circuit

If the output current of the installed smart gate driver coupler does not provide enough gate drive capability for the subsequent

power device, a buffer transistor (TPCP8902) is used to amplify the current.
When used, the base resistance/gate resistance, and capacitor constant are set according to the voltage conditions and output

current.
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4. Appearance and Main Functions of Evaluation Board 3

Active mirror clamp
Used to suppress malfunction caused by the mirror capacitance of the
power device using the AMC function of the installed SGD.
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4. Appearance and Main Functions of Evaluation Board @

Gate resistor isolation function for on/off

This function is used when the user needs to set the gate resistor
Rg independently for gate charging and discharging, respectively.
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used/not used

TLP5214A

bl Gl
TLWILE

non i i 6 g =2
JP14 . S
status]

VLED DESAT™ JPis J:’" JP13 }vc INoéhli::

|
& {"v-;:_-- Open !
Cblank VE

R24
-r
STTH112A
Y
L |
ar
R2S
(4 lltclor

z
FRD1
D1 s

1 STTH112A

A o et e B

JP20  JP13

. i‘&

o=AIHE->

JP13 J12 IGBT_G
o
Evaluation Board <:| :

Independent use of When using a single
Rg Rg

e LLL L o]

v
&
N
>
<

°

. ‘5
—
5

| =<
<
s
2
°=
3

TCTIS14F

£
2
> v JP13 Short Open
@ .
. = - | [(LED Driver IC status]
5 < ff}”i Acnvg _._!m&_ ! . - "
e [4P2 1 Short . | | . i Pin2-3 | ; Power device collector/drain terminal connection
:% . cg-l-o'tiE - out b, . ' VE vcc2 VEE A D) Set to open when the collector / drain terminals of the power element

uxc:\j ux) \. Wik \7'

TDSHIBA ’ ' VCCLmon V{L‘mon

are separated and evaluation and adjustment are performed using
only the blanking capacitor.

Power device Power device
connection enabled connection disabled

JP14 Short Open

L)

TLP5212 /1195222 evalustion boerd

———y
U

© 2021 Toshiba Electronic Device Solutions Corporation 14



4. Appearance and Main Functions of the Evaluated Board &
DESAT Function

DESAT function
If SGD-protection feature is not required, short-circuit JP12 to deactivate DESAT detection feature.

m When using DESAT When not using DESAT
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Terms of Use

This terms of use is made between Toshiba Electronic Devices and Storage Corporation (“We”) and customers who use documents and data that are consulted to design
electronics applications on which our semiconductor devices are mounted (“this Reference Design”). Customers shall comply with this terms of use. Please note that it is assumed
that customers agree to any and all this terms of use if customers download this Reference Design. We may, at its sole and exclusive discretion, change, alter, modify, add, and/or
remove any part of this terms of use at any time without any prior notice. We may terminate this terms of use at any time and for any reason. Upon termination of this terms of
use, customers shall destroy this Reference Design. In the event of any breach thereof by customers, customers shall destroy this Reference Design, and furnish us a written
confirmation to prove such destruction.

1. Restrictions on usage

1. This Reference Design is provided solely as reference data for designing electronics applications. Customers shall not use this Reference Design for any other purpose, including
without limitation, verification of reliability.

2. This Reference Design is for customer's own use and not for sale, lease or other transfer.

3. Customers shall not use this Reference Design for evaluation in high or low temperature, high humidity, or high electromagnetic environments.

4. This Reference Design shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

1. Limitations

1. We reserve the right to make changes to this Reference Design without notice.

2. This Reference Design should be treated as a reference only. We are not responsible for any incorrect or incomplete data and information.

3. Semiconductor devices can malfunction or fail. When designing electronics applications by referring to this Reference Design, customers are responsible for complying with
safety standards and for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or
failure of semiconductor devices could cause loss of human life, bodily injury or damage to property, including data loss or corruption. Customers must also refer to and comply
with the latest versions of all relevant our information, including without limitation, specifications, data sheets and application notes for semiconductor devices, as well as the
precautions and conditions set forth in the "Semiconductor Reliability Handbook".

4. When designing electronics applications by referring to this Reference Design, customers must evaluate the whole system adequately. Customers are solely responsible for all
aspects of their own product design or applications. WE ASSUME NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

5. No responsibility is assumed by us for any infringement of patents or any other intellectual property rights of third parties that may result from the use of this Reference Design.
No license to any intellectual property right is granted by this terms of use, whether express or implied, by estoppel or otherwise.

6. THIS REFERENCE DESIGN IS PROVIDED "AS IS". WE (a) ASSUME NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (b)
DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO THIS REFERENCE DESIGN, INCLUDING WARRANTIES OR CONDITIONS OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

1. Export Control

Customers shall not use or otherwise make available this Reference Design for any military purposes, including without limitation, for the design, development, use, stockpiling or
manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). This Reference Design may be controlled under the
applicable export laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export
and re-export of this Reference Design are strictly prohibited except in compliance with all applicable export laws and regulations.

1. Governing Laws
This terms of use shall be governed and construed by laws of Japan.
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