Xiner

XN2101S
Half-Bridge Gate Driver

XN2101S
650 V Half-Bridge Gate Driver

Features

e Fully operational to 650 V

e Floating channel designed for bootstrap operation
¢ Qutput source/sink current capability 0.25 A/0.5 A
* Tolerant to negative transient voltage, dV/dt immune
¢ Matched propagation delay for both channels

¢ Gate drive supply range from 10V to 20 V

¢ Undervoltage lockout for both channels

* Shoot-through (cross-conduction) protection

e Built-in dead-time protection: 0.5us
*3.3V,5Vand 15 Vinput logic compatible

¢ Qutputs in phase with inputs

* SOP8L package available

® RoHS compliant

Description

Product summary

Vorrser =670V max.
lo+/- (typ.) =0.25A/0.5A
Vour =10V-17.5V
Internal deadtime =350 ns

=500 ns/500 ns

ton/off (typ)
Package

SOP8L

Application

¢ Motor drivers
* Home appliances

* IGBT and power MOS gate drivers for general purpose

The XN2101S is a high voltage, high speed power MOSFET and IGBT driver with independent high-side and low-side

referenced output channels. Proprietary HVIC and latch immune CMOS technologies enable ruggedized monolithic

construction. The logic input is compatible with standard CMOS or LSTTL output, down to 3.3 V logic. The output drivers

feature a high pulse current buffer stage designed for minimum driver cross-conduction. The floating channel can be

used to drive an N-channel power MOSFET or IGBT in the high-side configuration which operates up to 650 V.

Up To 650V
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Figure 1 Typical application diagram
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Ordering information

Base Part Standard Pack
Package - Orderable Part Number
Number Form Quantity
Tube/Bulk 95 XN2101S
XN2101S SOPSL
Tape and Reel 2500 XN2101STR
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1. Block diagram
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Figure 2 Function block diagram

2. Lead definitions
Table 1 XN2101S lead definitions

Pin no Name Function
1 VCC Low-side and logic supply voltage
2 HIN Logic input for high-side gate driver output (HO), in phase
3 LIN Logic input for low-side gate driver output (LO), in phase
4 VSS Low-side and logic supply voltage
5 LO Low-side driver output
6 VS High voltage floating supply return
7 HO High-side driver output
8 VB High-side gate drive floating supply
[
[1 jvcc VB[ 8 ]
2 |HIN HO| 7
[3]LIN VS[6 ]
[4|vss LO[5 ]

Figure 3 XN2101S lead assignments SOP8L(top view)
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3. Electrical parameters

3.1 Absolute maximum ratings

Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage
parameters are absolute voltages referenced to Vss unless otherwise stated in the table. The thermal resistance and

power dissipation ratings are measured under board mounted and still air conditions.

Table 2 Absolute maximum ratings

Symbol Definition Min. Max. Units
Vs High-side floating well supply voltage -0.3 625

Vs High-side floating well supply return voltage Ve-25 Vp+0.3

Vho Floating gate drive output voltage Vs-0.3 Vp+0.3

Vs Floating gate drive voltage supply voltage -0.3 25 \Y
Vee Low side supply voltage -0.3 25

Vio Low-side output voltage -0.3 Vcet0.3

Vin Logic input voltage -0.3 Vcet0.3

dVs/dt | Allowable Vs offset supply transient relative to Vss - 50 V/ns
Po Package power dissipation @ Ta < +25 °C - 0.625 W
Rthya Thermal resistance, junction to ambient - 200 C/W
T, Junction temperature - 150

Ts Storage temperature -50 150 T
T Lead temperature (soldering, 10 seconds) - 300

3.2 Recommended operating conditions

For proper operation, the device should be used within the recommended conditions. All voltage parameters are
absolute voltages referenced to Vss unless otherwise stated in the table. The offset rating is tested with supplies of

(Veec = Vss) =(Ve —Vs) = 15 V.

Table 3 Recommended operating conditions

Symbol Definition Min. Max. Units
Vs High-side floating well supply voltage Vs+10 Vs+20

Vs High-side floating well supply return voltage Notel 600

Vho Floating gate drive output voltage Vs Vs

Vs Floating gate drive voltage supply voltage 10 20 \Y
Vee Low side supply voltage 10 20

Vio Low-side output voltage COoM Vee

Vin Logic input voltage COM Vee

Ta Ambient temperature -40 125 C
tin Pulse width for ON and OFF 0.5 - us
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3.3 Static electrical characteristics

(Vecc— Vss) = (VB —Vs) = 15V, and Ta = 25°C unless otherwise specified. The Vi, Vit and Iin parameters are referenced to

Vss and are applicable to the respective input leads: Hin and Lin. The Vo and lo parameters are referenced to Vss/Vs and

are applicable to the respective output leads Ho or Lo. The Vccuv parameters are referenced to Vss. The Vesuv parameters

are referenced to Vs.

Table 4 static electrical characteristics

Symbol Definition Min. | TYP. | Max. | Units | Test Conditions
Ves supply undervoltage positive goin
Vasuv o SUPPY gep g0Ing 72 | 7.8 | 84
threshold
Ves supply undervoltage negative goin
Vasuv- o SUPPTY genegativegone | 66 | 72 | 7.8
threshold
Vesuviy | Ves supply undervoltage hysteresis 0.4 0.6 - v
Vce supply undervoltage positive goin
Veeuws cc SUPPYY gep going 79 | 86 | 9.3
threshold
Vce supply undervoltage negative goin
Veeuv- cc SUPPTY & & goIng 7.3 8.0 8.7
threshold
Vecuvay | Vee supply undervoltage hysteresis 0.4 0.6 -
High-side floating well offset suppl
I & & PP i 1| s Ve = Vs = 600 V
leakage
High-side floating well offset supply T,=125°C,
Ik - 5 10 uA
leakage Ve =Vs=600V
lass Quiescent Vgs supply current - 70 100
lace Quiescent Vcc supply current - 700 | 1000
Vou High level output voltage drop, Veias-Vo - 0.5 1
Y lo=20mA
Vou Low level output voltage drop, Vo - 0.15 0.3
Vo = O V
lo+ Peak output current turn-on - 250 -
PW =10 ps
mA
Vo=15V
lo- Peak output current turn-off - 500 -
PW =10 ps
Viu Logic “1” input voltage 2.3 - - v
Vi Logic “0” input voltage - - 0.7
Iins Input bias current (Ho = High) - 50 - A Vin=5V
u
Iin- Input bias current (Ho = Low) - 0 - Vin=0V
XN2101S Datasheet 5/ 11 Rev. 2.1
Http://www.invsemi.com 2020-06-19



http://www.invsemi.com/

Xiner

XN2101S

Low-Side Gate Driver

3.3 Dynamic electrical characteristics

Vee =Ves= 15V, Vs = Vss, Ta = 25°C and C. = 1000 pF unless otherwise specified.

Table 5 Dynamic electrical characteristics

Symbol Definition Min. | TYP. | Max. | Units Test Conditions
ton Turn-on propagation delay 400 500 600
torr Turn-off propagation delay 400 500 600 Vunpn =0 or 5V
tr Turn-on rise time - 50 80 Vunun=00r5V
tr Turn-off fall time - 25 40 C.=1nF
trun Input filter time 300 350 450 ns Vunun=0& 5V
DT Dead time 300 350 450 Vunun=0& 5V
MT Delay matching time - - 50
MDT Dead time matching time - - 50
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4. Switching and timing relationships

The relationship between the input and output signals of the XN2101S are illustrated below. From these figures, we can

see the definitions of several timing parameters (i.e.,ton, torr, tr, and tr) associated with this device.
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HIN

|

HO

i
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Figure 4 Input/Output timing diagram
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Figure 5 Switching time waveforms
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Figure 6 Deadtime waveform definitions
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5. Package information SOPS8L
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hX45°

Figure 5 rackage outiine >UFrsL

STANDARD THERMAL
SYMBOLS|  MIN. MAX. MIN. MAX.
A - 17D - 1.70
Al 0.10 0.25 0.00 0.15
A2 1.25 - 1.25 -
b 0.31 0.51 0.31 0.51
[ 0.10 0.25 0.10 0.25
D 4.90 BSC 4.90 BSC
E 6.00 BSC 6.00 BSC
E1 3.90 BSC 3.90 BSC
e 1.27 BSC 1.27 BSC
L 0.40 1.27 0.40 1.27
h 0.25 0.50 0.25 0.50
g 0 8 0 8
UNIT : mm
THERMALLY ENHANCED DIMENSIONS
E2 D1
PAD SEE MIN. MAX. MIN. MAX.
90X90E 1.94 2.29 1.94 2.29
95X13E 2.05 2.41 2.81 3.30
96X65E(DUAL PAD)| 1.78 2.44 2.90 3.56
UNIT : mm
NOTES:
1.JEDEC OUTLINE : MS:OQ AA REV.F ESTANDARD)
MS—012 BA REV.F (THERMAL)

2.DIMENSIONS "D" DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS.MOLD FLASH, PROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED 0.15mm.
PER SIDE.

3.DIMENSIONS "E1” DOES NOT INCLUDE INTER—LEAD FLASH,
OR PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEED 0.25mm PER SIDE.

Part number

Identifier

Xiner

Pinl——

XNXXXXX
XXXXXXX

Logo

Lot code

Figure 6 Marking information SOPSL
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NOTE : CONTROLLING
DIMENSION IN MM E

CARRIER TAPE DIMENSION FOR 8SQICN

Metric Imperial

Code Min Max Min Max
A 7.90 8.10 0.311 0.318
B 390 410 0153 0161
C 11.70 12.30 0.46 0.484
D 545 5.55 0.214 0.218
E 6.30 6.50 0.248 0.255
F 510 530 0200 0208
G 1.50 n/a 0.059 n/a

H 1.50 1.60 0.059 0.062

!
f.

Je 1
C
A
} f
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REEL DIMENSIONS FOR 8SOICN
Metric Imperial

Code Min Max Min Max

A 329 60 33025 12 976 13.001

B 2095 2145 0.824 0.844

C 12.80 13.20 0.503 0519

D 1.95 245 0.767 0.096

E 98.00 102.00 3.858 4015

F n/a 18.40 n/a 0.724

G 14.50 17.10 0.570 0673

H 1240 14 .40 0.488 0.566

Figure 7 Tape and reel details SOP8L
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6. Qualification information

Table 7 Qualification information

MSL3, 260°C

Moist itivity level SOP8L
olsture sensitivity leve (per IPC/JEDEC J-STD-020)

Class C3 (> 1.0 kV)

arged device mode (per JESD22-C101)

ESD
Class 2

H body model
uman body mode (per JEDEC standard JESD22-A114)

Class Il Level A
IC latch-up test

(per JESD78)
RoHS compliant Yes
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Revision history

Document version

Date of release

Description of changes

1.0 2014-09-22 Preliminary datasheet
2.0 2015-01-06 First release version
2.1 2018-07-19 Product update

2.2 2020-06-19 Product update

information previously supplied.

WORLD HEADQUARTERS:

The information provided in this document is believed to be accurate and reliable. However, Xiner assumes no
responsibility for the consequences of the use of this information. Xiner assumes no responsibility for any
infringement of patents or of other rights of third parties which may result from the use of this information. No
license is granted by implication or otherwise under any patent or patent rights of Xiner. The specifications

mentioned in this document are subject to change without notice. This document supersedes and replaces all

For technical support, please contact Xiner’s Technical Assistance Center
Www.invsemi.com
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