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BTD25350x

Dual-Channel Isolated Gate Driver

1.Features

Isolation voltage up to 5000Vrms

Peak output current up to 10A

Propagation delay 40ns

Maximum switching frequency 1IMHz
Primary-side supply 3~5V

Secondary-side supply up to 33V

Primary-side and secondary-side power supply
undervoltage lockout (UVLO)

Compatible with 3.3V, 5V input

Feature Options:

Miller Clamp Options (BTD25350MM)

Split Outputs (BTD25350MS)

UVLO referenced to secondary side GNDx (BTD25350ME)
SOW-18 with 8.5mm creepage

Operating Temperature -40~125°C

2.Applications

Motor drives

EV chargers

Telecommunication power supplies
EV power supplies

UPS

String solar inverters

3.Description

BTD25350x is a family of dual-channel, isolated gate driver
with peak output current up to 10A, available in SOW-18
(wide-body) package and supports isolation voltages up
to 5000Vrms. They can be used to drive IGBTs and Si/SiC
MOSFETs. BTD25350x family offers 3 Feature Options:
BTD25350MM provides Miller clamp function to prevent
false turn-on caused by Miller current.

BTD25350MS provides a split output with rise and fall
time individually configurable.

BTD25350ME provides UVLO in positive power supply of
secondary-side to ensure that power devices get suffi-
cient gate turn-on voltage.

RoHS

COMPLIANT

SOW-18

4.Functional Block Diagram
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5.Product Information

BTD25350x

Dual-Channel Isolated Gate Driver

Pin Isolation UVLO Operating Package . .
icluahlos Configuration Voltage | Threshold | Temperature Fedene Material SIS ety
BTD25350MMBWR | dead time configuration and 8V BTD25350MMB
disable function,
BTD25350MMCWR Miller-clamp 11V BTD25350MMC
BTD25350MSBWR | dead time configuration and 8V BTD25350MSB
disable function, | 5000Vrms 40~125°C | sow-1g | Tape | 1500PCs
BTD25350MSCWR split output 11V eel | /Reel |grpos3somsc
BTD25350MEBWR | dead time configuration and 8V BTD25350MEB
disable function,
BTD25350MECWR | UVLO with reference to GNDx 11V BTD25350MEC
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6.Pin Configuration and Functions
6.1 BTD25350MMx

BTD25350x

Dual-Channel Isolated Gate Driver

NO. NAME TYPE ) DESCRIPTION PACKAGE

1 NC - No internal connection

2 IN1 I Signal input channel 1

3 IN2 I Signal input channel 2

4 VCC P Primary-side supply voltage

5 GND G Primary side ground

Y
6 DIS | Disables both driver outputs if asserted high, ne [ |10 18 [ ] VEEL
enables if set low or left open w [z 17 [ cLawpt
7 DT [ Programmable dead time function N2 []3 16 [ ] ourt
8 NC . No internal connection vee L4 15[ veos
eNe [: ° BTD25350MM

9 VCC P Primary-side supply voltage ps[_|s "

10 NC - No internal connection or [ |7 14| ] VEE2
11 VDD2 P Channel 2 positive output supply rail ne[ s 13| ] cLaupz

: vee [ |9 12 ] ourz
12 ouT2 0 Channel 2 gate-drive output Ne [ 10 11 ] oo
: : \ J

13 CLAMP2 I Channel 2 Miller-clamp input

14 VEE2 P Channel 2 negative output supply rail

15 VDD1 P Channel 1 positive output supply rail

16 OUT1 0 Channel 1 gate-drive output

17 CLAMP1 | Channel 1 Miller-clamp input

18 VEE1 P Channel 1 negative output supply rail

(1) P=Power, G=Ground, I=Input, O=Output
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BTD25350x

Dual-Channel Isolated Gate Driver

6.2 BTD25350MSx

NO. NAME TYPE M DESCRIPTION PACKAGE

1 NC - No internal connection

2 IN1 I Signal input channel 1

3 IN2 I Signal input channel 2

4 VCC P Primary-side supply voltage

5 GND G Primary-side ground reference

6 DIS | Disables both dr.iver outputs if asserted high, Ne [ ]10 18 [ ] VEEL

enables if set low or left open w2 17 [ oura
7 DT I Programmable dead time function N2 []3 16 [ ] outHi
8 NC - No internal connection vee L ts]_] voou
GND [ |5

9 VCC P Primary-side supply voltage ois [ 6 BTD25350MSx

10 NC - No internal connection or [~ 14| ] vee2
11 VDD2 P Channel 2 positive output supply rail V:z g Z E g ZE:Z
12 OUTH2 0 Channel 2 gate-drive pullup output ne [ 10 11 [ voo2
13 OuUTL2 0 Channel 2 gate-drive pulldown output —

14 VEE2 P Channel 2 negative output supply rail

15 VDD1 P Channel 1 positive output supply rail

16 OUTH1 0 Channel 1 gate-drive pullup output

17 OUTL1 0 Channel 1 gate-drive pulldown output

18 VEE1 P Channel 1 negative output supply rail

(1) P=Power, G=Ground, I=Input, O=Output
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BTD25350x

Dual-Channel Isolated Gate Driver

6.2 BTD25350MEXx

NO. NAME TYPE ) DESCRIPTION PACKAGE

1 NC - No internal connection

2 IN1 I Signal input channel 1

3 IN2 I Signal input channel 2

4 VCC p Primary-side supply voltage

5 GND G Primary-side ground reference

6 DIS | Disables both drIver outputs if asserted high,

enables if set low or left open

7 DT I Programmable dead time function

8 NC - No internal connection

9 VCC P Primary-side supply voltage B TD25350MEx
10 NC - No internal connection

11 vVDD2 P Channel 2 positive output supply rail

12 OouT2 0 Channel 2 gate-drive output

13 GND2 G Channel 2 gate-drive common

14 VEE2 P Channel 2 negative output supply rail

15 VDD1 P Channel 1 positive output supply rail

16 OuUT1 0 Channel 1 gate-drive output

17 GND1 G Channel 1 gate-drive common

18 VEE1 P Channel 1 negative output supply rail

(1) P=Power, G=Ground, I=Input, O=Output
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7. Specification Parameters

7.1 Absolute Limits

BTD25350x

Dual-Channel Isolated Gate Driver

SYMBOL PARAMETER MIN MAX UNIT
VCC | Input bias pin supply voltage (pin 3/pin 8) GND-0.3 6.5
VDDx | Driver bias supply (to VEEX) 0 35
VEEx | Bipolar supply voltage for E version -17.5 0.3 v
Vourx | Output signal voltage VEEX-0.3 VDDx+0.3
Vin Input signal voltage (INx, DT, DIS to GND) GND-0.3 VCC+0.3
- Channel to channel voltage - 1850
Ty Junction Temperature -40 150
Ts Storage Temperature -65 150 °C
Te Soldering Temperature (10s) - 300
Vieso Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 +3000
Charge-device model (CDM), per ANSI/ESDA/JEDEC JS-002 +1500 v
- Input signal voltage(IN1,IN2 Transient for 50ns) -5 VCC+0.3
Note: The above are stress levels only.Devices are not recommended to operate under these or any other conditions beyond these
values.Prolonged operation under the absolute maximum rating may affect the reliability of the device, and in severe cases it may
cause permanent damage to the devices.

7.2 Thermal Information

SYMBOL DESCRIPTION SOW-18 UNIT
Resn | Junction-to-ambient thermal resistance 58.14
Resciop | Junction-to-case (top) thermal resistance 761
Ress Junction-to-board thermal resistance 37.53 °C /W
Yot Junction-to-top characterization parameter 4.88
e Junction-to-board characterization parameter 9.59
7.3 Power Ratings
SYMBOL PARAMETER TEST CONDITIONS SOW-18 UNIT
Po Power dissipation by BTD25350x 2.03
P = = = 0.99
= Power dissipation by each driver side of BTD25350x VCOC 5V, VDD1/2=12Y, IN1/2=3.3V, 3MHz, w
Poa 50% duty cycle square wave, 1nF load 0.99
Pol Power dissipation by transmitter side of BTD25350x 0.05
7.4 Recommended Operating Conditions
SYMBOL PARAMETER MIN MAX UNIT
Vee Input supply voltage (VCC-GND) 3 5
) BTD25350xBx 9.5 33
Voox | Total supply voltage output side (VDDx-VEEX) \
BTD25350xCx 13.2 33
Veex Bipolar supply voltage for E version (VEEx-GNDx) -16 0
Ta Ambient temperature -40 125 °C
Rev.0.5 www.basicsemi.com 7/23



7.5 Safety-Limiting Values

BTD25350x

Dual-Channel Isolated Gate Driver

SYMBOL PARAMETER TEST CONDITIONS SIDE MIN MAX | UNIT
VDD1/2=12V | CHANNELI1, CHANNEL2 - 87.5
Is Safety output supply current | Ta=25°C, T,=150°C mA
VDD1/2=25V | CHANNELI1, CHANNEL2 - 42
INPUT - 50
CHANNEL1 - 1050
Ps Safety supply power VDD1/2=25V, Ta=25°C , T,=150°C mw
CHANNEL2 - 1050
TOTAL - 2150
Ts Safety temperature @ - 150 °C
(1) The maximum safety temperature, Ts, has the same value as the maximum junction temperature, Ty, specified for the device.
The Is and Ps parameters represent the safety current and safety power respectively. The maximum limits of Is and Ps should not be
exceeded. These limits vary with the ambient temperature, Ta.

7.6 Electrical Characteristics
Ta=-40~125°C , Vec=3.3 or 5V, Von=15V, Ci=100pF.
Output pin: current towards outside of the chip is positive direction; Input pin: current towards inside of the chip is positive direction.

SYMBOL | PARAMETER TEST CONDITIONS | MIN | TYP | MAX | UNIT
Supply Currents
lveco Primary side input supply quiescent current | Von=15V, Vini=Vina=0V - 15 2
lecost | Primary side input supply current \é'siz\égzp:s\éz%g/gmz - 2 o™
Primary Side Undervoltage Lockout
Vonvee | Positive-going UVLO threshold voltage - - 2.6 -
Vorrvee | Negative-going UVLO threshold voltage - - 2.5 - \
Vuv_nvs vee | Threshold hysteresis - - 0.1 -
Secondary Side Undervoltage Lockout
Von voox | Rising threshold - 12 13
Vorr voox | Falling threshold BTD25350xxC 10.3 11 -
Vuvrvsc | Threshold hysteresis - 1 _ y
Von voox | Rising threshold - 8.7 9.4
Vorrwoox | Falling threshold BTD25350xxB 73 8 -
Vuv_rvsx | Threshold hysteresis - 0.7 -
Input Characteristics
e Input logic 1 (INx, DIS) Vee=5V - 24 -
Vi Input logic 0 (INx, DIS) Vee=5V - 14 - v
Vinwvs | Input hysteresis voltage - - 1 -
I High-level input leakage at IN+ N33V - b -
INX=5V - 25 - PA
I Low-level input leakage at IN- INx=GND - - 5
Output Characteristics
low Peak output source current - . 10 - A
lou Peak output sink current - - 10 -
Von Output voltage at high state (OUTx, OUTHX) | lour=20mA - VDDx-0.06 | -
Vou Output voltage at low state (OUTx, OUTLx) lour=-20mA VEEx+0.005 | VEEX+0.007| - v
Miller Clamp BTD25350MMxx
Ve | Low-level clamp voltage lcLavp=-20mMA - 7 10 | mv
leeave | Low-level clamp current Veuamp=VEEX+15V - 10 -
Veuawe v [Clamping threshold voltage - - 2.2 -
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(Continued)

BTD25350x

Dual-Channel Isolated Gate Driver

Short-Circuit Clamping
Clamping voltage INX=HIGH, tcuamp=10ps, ) 1 13
(VOUTx-VDDx or VOUTHx-VDDX) louthx OT loun=-500mA ’
Verpour . INX=LOW, teiaur=104s, ) 15 Y
Clamping voltage leLampy O louT=500mMA ’
(VEEX-VOUTx or VEEX-VOUTLx or VEEx-CLAMPX)
INX=LOW, lctamex OF lout=20mA - 0.9 1
Active Pull-Down Function
) lour=-1A (sinking into OUTX,
Vourey | ACtIVE pulldown voltage on OUTLx, OUTLX or CLAMPx pin), ) 23 ) N
CLAMPx, OUTx O
VDDx=left open
Switching Parameters
teun Turn-on delay (INx to OUTx) Ci=100pF - 40 -
terL Turn-off delay (INx to OUTx) Ci=100pF - 45 -
tr Output rise time Ci=1nF - 10 26
te Output fall time C=1nF - 10 26
two | Pulse width distortion [teui-tey| C=100pF - 1 20
o Propagation delays matching between VOUT], £=100KHz, IN1=IN2 ) ) 5 ns
VOUT2
Two output channels are
DT pulluptovee completely independent
DT Dead time -
DT pin open (not recommended) - 8 15
Ror=20kQ - 200 -
tsk Part-to-part skew Ci=100pF = 1 25
tunorree | Undervoltage lockout recovery | Inputside  |VCC - 40 - s
tunorec | delay time Outputside |VDDx - 50 -
CMTI | Common-mode transient immunity INx fixed to GND or VCC, Vew=1500V 150 - - | kV/us
Rev.0.5 www.basicsemi.com 9/23



BTD25350x

Dual-Channel Isolated Gate Driver

7.7 SAFETY PARAMETERS
Symbol PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
CLR | External clearance Shortest pin-to-pin distance through air 8.5 - -
L mm
CPG | External creepage Shortest pin-to-pin distance across the 85 . )
package surface
DT Distance throush insulation Minimum internal gap (internal clearance) of the | - ) ) m
g double insulation (2X8.5 um) W
CTI Comparative tracking index DINEN 60112 600 - - \%
7 Overvoltage category per Voltage rating < 600Vrms -V - - )
IEC 60664-1 Voltage rating < 1000Vrms -1l - -
VDE 0884-11
Vioru Maximum repetitive peak AC voltage (bipolar) 2121 - - Ve
isolation voltage
) ] ) ) AC voltage (sine wave); 1500 ) i Vrms
Viown Mal>t<|mum isolation working time dependent dielectric breakdown (TDDB)
voltage
DC voltage 2121 - - Ve
N Maximum transient Vrest=Viorw, t=60s (qualification) 7000 ) )
™ lisolation voltage Vresr=1.2 X Viomw, t=15 (100% production)
Vek
) . . IEC 62368-1, 1.2/50us waveform,
Viosu | Maximum surge isolation voltage Vresr= .6 X Viosn=10000Ve (qualification) 6250 - -
Method a, After Input/Output safety test
subgroup 2/3. Vin=Viorw, tn=60s; - - 5
Vpdm=1.2 X Vioru=2545Vrpk, tm=10s
Method a, After environmental tests subgroup 1.
Vini=Vioru, tin=60s; - - 5
Qu | Apparent charge Vodm=1.6 X Vior=3394V5x, tm=10s pC
Method b1; At routine test (100% production)
and preconditioning (type test) i ) 5
Vin=1.2 X Viorw, tin=1s;
Vodm=1.875 X Vioru=3977Vpk, tm=15
Barrier capacitance, input to _ - . ) )
Cio output Vi0=0.4Vpeak, F=1MHz, sine wave 1.2 pF
Test voltage of 500V, Ta=25°C 10% - -
Ro fﬁt';ﬂ?” resistance, INPULTO ot voltage of 500V, 100°C< Ta< 125°C 10 - - Q
Test voltage of 500V, Ta=150°C 10° - -
Pollution degree - - 2 - -
Climatic category - - 40/125/21 - -
UL1577
Vrest=Viso, t=60 sec(qualification);
Viso Withstand isolation voltage Vrest=1.2 X Viso=6000Vrms, 5000 - - Vrms
t=1 sec(100% production)
Rev.0.5 www.basicsemi.com 10/23



BTD25350x

Dual-Channel Isolated Gate Driver

8.Parameter Testing

8.1 Propagation Delay

The method for measuring the rise time (t;) and fall time (t;) see Figure 1.

INX

OUTHXx
OUTLx

tPHL

Figure 1. Input and Output Propagation Delay

[t

8.2 CMTI

8! H
15| |
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Figure 2. CMTI Test Circuit for BTD25350MMx Figure 3. CMTI Test Circuit for BTD25350MSx
! 1 VDD
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13 '
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Vem

Figure 4. CMTI Test Circuit for BTD25350MEx
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8.3 Typical Characteristics

BTD25350x

Dual-Channel Isolated Gate Driver

Ta=-40~125°C, Vcc=3.3V or 5V, Vpp,=15V, load capacitance C;=100pF. unless otherwise indicated.
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Figure 6. Temperature derating curve of safety current
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BTD25350x

Dual-Channel Isolated Gate Driver
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Figure 14. Fall time vs.temperature (1nF load)
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BTD25350x

Dual-Channel Isolated Gate Driver
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Figure 19. Secondary undervoltage threshold vs.temperature

Figure 20. IN/DIS Low Level Threshold vs. Temperature
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BTD25350x

Dual-Channel Isolated Gate Driver

9.Function Description

9.1 Isolation Design Description

The isolation inside the BTD25350x series is implemented with high voltage SiO2 based capacitors. There is a capacitor
on each of the primary-side and secondary-side to enhance insulation. The signal across the isolation has an on-off
keying (OOK) modulation scheme to transmit the digital data. The primary-side transmits a high-frequency carrier to
represent one digital state, and sends no signal to represent the other digital state. On the secondary side, the receiver
demodulates the signal and produces output for control. One can also add special anti-jamming circuit on the primary
/secondary sides to enhance the CMTI performance and minimize the radiate emissions (see Figure 23, 24).

Transmitter Receiver

OOK Modulation
TXIN o — —
TX Signal SiO2 based RX Signal Envelope ‘ RX OUT
Conditioning ‘ Capacitive \ Conditioning Detection ‘

Isolation — —
| Barrier |
! !
Emissions ‘ \
Oscillator —— Reduction \ |
Techniques | [
| L

Figure 23. Conceptual Block Diagram of a Capacitive Data Channel

TXIN

Carrier signal through
Isolation barrier

RXOUT

Figure 24. OOK Based Modulation Scheme

9.2 Input Stage Characteristics

With input pins and secondary side completely isolated, BTD25350x is designed to be CMOS-compatible. It supports
3.3V, 5V level input, making the chip easy to accept control of multiple logic levels. The input pin has Schmitt-trigger
characteristic to enhance the immunity against disturbances. The INx and DIS input port has a 200kQ pull-down resistor
to force it grounding, which can ensure that the output ports are in OFF state when input ports are left open. However,
in order to configure the initial power-on state of the driver IC, Recommends adding externally an appropriate pull-up or
pull-down resistor to the input.

9.3 Primary Side Device Function

9.3.1 Disable

When the DIS pin is set to a high level, both outputs can be shut down at the same time. The device operates normally
when the DIS pin is grounded or left open. The response time of the disable function is within 20ns. The disable function
is activated or deactivated according to the setting only when the VCC is kept above the undervoltage turn-on threshold.
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BTD25350x

Dual-Channel Isolated Gate Driver

If the DIS pin is not used, it is recommended to connect it to the ground. If connecting DIS pin to a microcontroller with
distance, it is recommended to bypass the DIS pin with a low ESR/ESL capacitor of approximately 1nF for better noise
immunity.

9.3.2 Dead Time Setting
DT pin sets the dead time.lt is used to set the dead time between channel 1 and channel 2 to prevent them from shoot-

through. The steady-state voltage of DT pin is 0.8V, and the current value of the pin is measured for corresponding dead
time. The dead time is calculated as Tor=10 X Ror. The unit of tor is ns and the unit of Ror is kQ. To ensure that the pin
signal is not interfered, it is recommended to place a 2.2nF capacitor near the IC between DT pin and GND, and it is not
recommended to left DT pin open.Pull DT up to VCC enables independent operation of two channels, no dead time is
inserted, two outputs are allowed to be both high.

Dead Time Setting

2500
2000
1500

1000

Deadtime/ns

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
Resistance/kQ2
Figure 25. Dead Time Setting

9.4 Output Booster Characteristics
The BTD25350x has a rail-to-rail push stage output. The pull-up structure of the output stage consists of a P-channel

MOSFET and an N-channel MOSFET connected in parallel. At turn-on, N-channel MOSFET provides high current driv-
ing capability. P-channel MOSFET provides a small steady-state conduction voltage drop during steady conduction. The
pull-down structure is implemented using an N-channel MOSFET. A 1MQ resistor is connected in parallel between the
drain and gate of the MOSFET to effectively clamp the gate voltage of the power device in the event of a loss of pow-
er on the chip to prevent the occurrence of partial turn-on. However, in order to ensure reliable shutdown of the power
device, BASIC recommends that appropriate pull-down resistor should be added to the gate.

It is recommended to connect Schottky clamping diode on the gate output for the positive supply VDDx and
negative supply VEEx, in order to prevent gate transient over voltage.

VDDx
Level Shifting and
Control Logic
OUTHX
OUTLx
VEEX

Figure 26. Output Stage
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9.5 Protection Functions

9.5.1 Undervoltage Lockout

The BTD25350x has undervoltage lockout (UVLO) function on the primary-side power supply and the secondary-side total
supply voltage to prevent the gate drive voltage from being insufficient. When the supply voltage drops below UVLO
threshold, the IC turns off the output to protect the power devices. When the supply voltage reaches the positive-going
negative-going threshold, the IC resumes the output. To prevent repeated action near the UVLO threshold, the IC is
configured with hysteresis. In order to avoid the uncertainty of the output state after power-on, the IC first enters a UVLO
state after power-on, keeps the output off until the supply voltage is established and then starts normal operation (see Fig-
ure 27).

A A
INX INX

VCC Fo————> Vom E— vce
___ Vom__ __L _ ___ .

VDDx

VDDx

tuvioz-rec —»1 e

Ay B i

tuvLol-rec —

VOouTx

Figure 27. UVLO Functions

9.5.2 Miller Clamp

The active Miller clamp function is used to prevent the power devices from false turn-on of the power switched cause by
the Miller current. A low impedance path is added between the gate terminal and ground (VEEX) to sink the Miller cur-
rent. The Miller clamp function clamps the gate voltage of the power device to VEEx with the output is in the off state.

9.5.3 Short-Circuit Clamping

The short-circuit clamping function is used to clamp voltages at the driver output and pull the active Miller clamp
pins slightly higher than the VDDx voltage during short-circuit conditions. The short-circuit clamping function helps
protect the IGBT or MOSFET gate from overvoltage breakdown or degradation. The short-circuit clamping function
is implemented by adding a diode connection between the dedicated pins and the VDDx pin inside the driver. The
internal diodes can conduct up to 500-mA current for a duration of 10 us and a continuous current of 20 mA. Use
external Schottky diodes to improve current conduction capability as needed.

9.5.4 Active Pull-Down

The active pull-down function is used to pull the IGBT or MOSFET gate to the low state when no power is connected to
the VDDx. This feature prevents false IGBT and MOSFET turn-on on the OUTx, OUTLx and CLAMPx pins by clamping the
output to approximately 2V.
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9.6 ESD Structure

The figure below shows the ESD-protected diode configuration of the input and output pins.

BTD25350x
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VCC VDD1
I 1 I 1
fos 19
A
OUT1
r W Y N VA
CLAMP1
A
VEE1
VDD2
A
A A ouT2
35V A
CLAMP2
A

VEE2

Figure 28. ESD Structure Diagram

9.7 Input and Output Logic Table

BTD25350MM #1 BTD25350ME

INPUT OUTPUT
DIS DESCRIPTION
IN1 IN2 OouUT1 ouT2
L L L or left open L L
L o L or left open L H If dead time function is used, output switching occurs after the dead
p time ended.See Programmable Dead Time (DT) pin
H L L or left open H L
H H L or left open L L Dead time stay open or programmed with Ror
H H L or left open H H Dead time pin pulled to VCC
Left open | Leftopen | Lorleftopen L L -
X X H L L -
BTD25350MS
INPUT OUTPUT
DIS DESCRIPTION
IN1 IN2 OUTH1 | OUTL1 | OUTH2 | OUTL2
L L L or left open Hi-Z L Hi-Z L If dead time function is used, output switching
L H L or left open Hi-Z L H Hi-Z occurs after the dead time ended.See Program-
H L L or left open H Hi-Z Hi-Z L mable Dead Time (DT) pin
H H L or left open Hi-Z L Hi-Z L Dead time stay open or programmed with Ror
H H L or left open H Hi-Z H Hi-Z Dead time pin pulled to VCC
Left open | Left open | L or left open Hi-Z L Hi-Z L -
X X H Hi-Z L Hi-Z L -
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10.Applications

The following sections introduce the basic typical application of BASIC driver ICs, which is for reference only. In practical
application, users need to verify and test its applicability according to their own design requirements to confirm the sys-
tem functions.

10.1 Typical Applications

BASIC recommends that customers add a RC filter with a small time constant at the input port to filter out high-fre-
quency interference without adding a large delay. It is recommended that the resistance value should be be-tween 0
and 100Q) and the capacitance should be less than 1000pF. When setting this parameter, the influence between high fre-
quency interference and delay needs to be taken into account.

To ensure the supply stability, BASIC recommends to add appropriate blocking capacitor between the power supply
and ground. It is recommended to parallel a 1uF+ 0.1puF capacitor between VCC-GND, and a 10uF+ 0.22uF capacitor be-
tween VDDx-VEEX (Figure 29,30,31).

vee b HV DC-Link
vee Dol
Rin } }
PWM1 4|R: } } Rorr1 Li}
IN [ ’ i
PWM2 {1 1 Lo — T C
——Cn Cin | }
[
T :l: Cvce }% } I Res1
T = sw
. — 1<C
Disable = 1=,
Controller 0
—LC 1] }
— LDIs | |
|
I
[} Rois } } Rorr2  Deate2 @
Ror Cor2.2nF i } 3 N
|
= = = } } I Res2
| } o
VEE2 VEE2
Figure 29. BTD25350MMx Application Diagram
vCC HV DC-Link
0
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Rin Rorr1
PWM1 {1} —
Rin Ronz l ‘ | —_— C
PWM2 ] + L} — >
—_—Cn Cin
—‘7 Zﬁ Cvec % T Cc1 T Cc2 Rost
. E Sw
Disable = -
VEE2 VEE1
Controller 8 ~

=—Cois

}Rms

il
E1l

Cor2.2nF

VEE2 VEE2

Figure 30. BTD25350MSx Application Diagram
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Rorr1  DeateL

Roni
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[
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Figure 31. BTD25350MEx Application Diagram

10.2 Recommended Design of Secondary Side Supply

In order to avoid partial turn-on of the gate of the power device due to interference, it is recommended that customers
add a negative supply when designing the driving output.It is recommended to use the following two methods to gener-
ate the negative supply: use a regulator to generate stable negative voltage, or use both positive and negative supplies.

O
20V
VDDx
=—=Ca1| |Rz ; 3
RGON
OUTHXx 1
RGOFF
OUTLx
=—Ca2 A
VEEX T
= O

Rev.0.5

Figure 32. Voltage Regulator Design
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Figure 33. Dual-Supply Design
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11.Packaging and Packing Information

11.1 Package Identifier

SYMM
18X(1.65) T—-‘ ¢ SEE DETAILS
il | s
L] \ ‘
18X(0.6) - ! .
 S—— ! ]
15X(1.27) - = \ - SYMM
] I D ¢
1 ‘
= 0
| ‘ |
1 ‘ .
) | )

(9.75)
SOLDER PASTE EXAMPLE

SEATING PLANE

PIN1 1D 10.340.20 (][] ﬂ
AREA
18X[1.27]

|
(— i E———l
— | = fﬁt
— ‘ — (0.4340.04)
— ‘
128401 ———{-—mm b
— ‘
— ! -
—] \ —
|
— “ —  [@]osm[c[ac]BE)
— ! - L |
e 2.65 MAXJ——J
/\T/_E—\
/

=

/

—0.8510.15
~—1.4 DETAILATYPICAL

-]

0.2740.02 GAUGE PLANE

[i F[ ‘ j%io'ﬁm
0° -8°]__f jf f

é SEE DETAILA

Note: 1) Legend unit: mm.

Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD.BASIC recommends that all integrated circuits be handled
with appropriate precautions.Failure to observe proper handling and installation procedures can cause
damage.
ESD damage can range from subtle performance degradation to complete device failure.Precision integrated
circuits may be more susceptible to damage because very small parametric changes could cause the device
not to meet its published specifications.
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11.2 Packing Information
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A0(10.9040.10)
g
%
g
g
A P2(2.0040.10) PO(4.0040.10)  P(12.0040.10) DO( #1.50-1.60)
= T(0.30£0.05)
o 7
s © djo oo ddolooojooeode oo A
- o
ﬂ e
I o
g O O O 8
=
Note: 1) Legend unit: mm.
REEL DIMENSIONS
Reel Width(W1) J
Reel ITEM FOOTPRINT
Diameter
Reel Diameter 13 inches
Reel Width(W1) 24mm
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12.Version Description

REVISION NOTES DATE
Rev.0.0 Released datasheet 24-Nov-2023
Rev0.1 Er;%?;éﬁggiété[;?elyvdtage Value, Primary Side Power Supply Voltage Value, Package 5. Jan-2024
Rev.0.2 Add values for Thermal Information, Power Ratings, Safety-Limiting Values 31-Dec-2024
Rev.0.3 Modify the value I, tpn, teni, CMTI, VIOSM; Increase the value tpu, DT 10-Apr-2025
Rev.0.4 Increase Typical Characteristics 09-Jun-2025
Rev.0.5 Update the minimum number of product packaging in the product information chapter | 22-Jul-2025
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