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MSTC Media Scope Technologies Corp.

MSG2136

Features

* Floating high side up to +600V

600V 3-Phase Half-Bridge Gate Driver

e Gate drive supply ranging from 10V to 20V

¢ 3 Independent half-bridge drivers

* Under-voltage lockout protection

¢ Built-in cross-conduction prevention

e Compatible with 3.3/5V logic

* 6 outputs out of phase with respective inputs

* Over current protection by shutdown

* Enable input controls all 3 phases
e FAULT indicators for OCP or OCP conditions

* Programmable delay for automatic fault clear

* Lead-free (ROHS compliant)

Product Summary

Descriptions

MSG2136 is 3-phase half bridge gate driver and
each phase is capable of driving two IGBTs or N-
channel MOSFETs. MSG2136 applies to bootstrap
architecture with an external bootstrap diode for each
phase. The UVLO prevents abnormal behaviors once
VCC or VBS drops lower than the specific threshold
voltage. The cross-conduction prevention protects
the power switches from simultaneous turn-on.
Enable input can terminate all 6 outputs
simultaneously. A current trip protection derived from
an external sense resistor can terminate all outputs
once over current occurs. An open-drain FAULT

signal indicate over-current or under-voltage has

occurred. Over-current conditions are automatically

VORFSET 600V cleared after a delay programmed by an RC network
lo+/lo- 190mA/360mA connected to the RCIN input.
Vour 10V-20V Ordering Information
Tonvoft 440ns/400ns Part No. Package Type Packing Form
Delay matching ~ 50ns MSG2136 SOP-28 Tape & Reel
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Figure 1. Typical configuration
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Pin Definitions and Assignments

T Jvee U ve1| 287]
[2 Jxina Ho1 27 |
[3 Jrmn vs1| 26 ]
[4 ]Jnins ne [25 ]
[5 Junt ve2| 24|
[6 Junz Hod 23]
7 Juns vs2[227]
8 ]FauLt ne [277]
9 Jrwrie vea| 20 |
(10 Jen Ho3| 19 |
1 ]rein vs3| 187]
[12]vss ne [17 ]
[(13 ]com Lo1| 16 |
14 ]ios Loz[ 15 ]

Figure 2. Pin assignment (28-Lead SOIC)

Pin # Siaplele] Description
1 VCC Low side & logic power supply
2/3/4 HIN1/2/3 Logic inputs for high side gate driver outputs (HO1/2/3), out of phase
5/6/7 LINL/2/3 Logic inputs for low side gate driver outputs (LO1/2/3), out of phase
8 FAULT Open-drain negative logic output indicating ITRIP OCP or low side UVLO
9 ITRIP Analog input for over-current shutdown and activate FAULT & RCIN low
10 EN Logic input to enable I/O functions. No effect on FAULT.
11 RCIN High side gate driver output
12 VSS Logic ground
13 COM Low side power supply return
14/15/16 LO1/2/3 Low side gate driver outputs
18/22/26 VS1/2/3 High side floating power supply return
19/23/27 HO1/2/3 High side gate driver outputs
20/24/28 VB1/2/3 High side floating power supply
17/21/25 NC No connection
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Functional Block Diagram
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Figure 3. Functional block diagram
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Absolute Maximum Ratings

All voltages are absolute voltage referenced to Vcom unless otherwise specified. (Ta=+ 25 °C)

Symbol Parameter Min Max Unit
VB High side floating supply voltage -0.3 600
Vs High side floating supply offset voltage Ve-20 Ve+0.3
VHo High side floating output voltage Vs-0.3 Ve+0.3
Vee Low side and logic fixed supply voltage -0.3 20
Vio Low side output voltage -0.3 Vcet+0.3 v
ViN Input voltage (HIN1/2/3, LIN1/2/3, EN, ITRIP) -0.3 Vce+0.3
VReIN RC network input voltage -0.3 Vce+0.3
VEauLt FAULT output voltage -0.3 Vcet0.3
dv/dt Allowable common mode transient - 50 Vins
Po Package power dissipation @ Ta < +25°C @ - 1.6 W
Rthsa Thermal resistance, junction to ambient @ - 78 °Cw
T, Junction temperature - 150 .
Ts Storage temperature -55 150 ¢
(1) Total power dissipation depends on package and mounting conditions, here is based on 28-lead SOIC package.
(2) Thermal resistance depends on package and mounting conditions, here is based on 28-lead SOIC package.
Recommended Operating Conditions
All voltages are absolute voltage referenced to Vcom unless otherwise specified. (Ta=+ 25 °C)
Symbol Parameter Min Max Unit
Vs High side floating supply voltage (Ve1/2/3) Vs+12 Vs+18
Vs High side floating supply offset voltage (Vs1/2/3) -6 450
Vho High side floating output voltage (HO1/2/3) Vs Vs
Vce Low side and logic fixed supply voltage (Vcc) 12 18
Vio Low side output voltage (LO1/2/3) 0 Vee Y
Vin Input voltage (HIN1/2/3, LIN1/2/3, EN, ITRIP) 0 S
VReIN RC network input voltage 0 Vee
VEAuLT FAULT output voltage 0 Vece
DT HIN & LIN dead time (depends on MCU control) 1 - us
Ta Ambient temperature -40 125 °C
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Static Electrical Characteristics

Vee=Vas= 15V unless otherwise specified (Ta=+ 25 °C)

Symbol Parameter Min Typ Max  Unit Conditions
Vi Logic “ 1" input voltage - 23 - HIN1/2/3, LIN1/2/3, EN
ViL Logic “ 0 ” input voltage - 1.3 - Vee=10V~20V

Vi_nvs | VinViLinput hysteresis - 1.0 -

Virrip i+ | ITRIP positive going threshold - 0.48 -
VirripHys | ITRIP input hysteresis - 0.06 -
VrenTr+ [ RCIN positive going threshold - 8.0 -
VreinHys | RCIN input hysteresis - 3.0 - \

Vceuv+ | Vee/Ves supply under voltage positive

Vesuv+ | going threshold ) 50 )

Vceuv- | Vee/Ves supply under voltage negative

Vesuv- | going threshold ) 80 )

Vccuvn | Vecand Ves supply under voltage

Vesuvn | lockout hysteresis ) 10 )

Ik Offset supply leakage current - - 50 VB=Vs=600V
lgcca Quiescent Vcc supply current - 510 - LO=Low
loce2 Quiescent Vcc supply current - 1220 - LO=High
Iges1 Quiescent Vas supply current - 80 - HO=Low
lgBs2 Quiescent Ves supply current - 400 - HO=High
lin+ Logic “ 1 ” input bias current - 85 220 pA [ HIN=LIN=0V
IIn- Logic “ 0 ” input bias current - 0 - HIN=LIN=15V
liTRiP+ Logic “1” ITRIP input bias current - 55 - ITRIP=5V
liTriP- Logic “ 0 ” ITRIP input bias current - 0 - ITRIP=0V
len+ Logic “1” EN input bias current - 55 - EN=5V
[EN- Logic “0” EN input bias current - 0 - EN=0V
lo+ Output source current - 190 - VO=0V, PW=<10us
lo- Output sink current - 360 - mA VO=15V, PW=10us
Ron_rein | RCIN low on-resistance - 50 80 a
Ron_FauLT [ FAULT low on-resistance - 50 80
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Dynamic Electrical Characteristics
Vee=Ves= 15V and CL.=1nF unless otherwise specified (Ta=+ 25 °C)

Parameter Conditions [ Max

ton HIN/LIN turn-on propagation delay Vs=0V - 440 -

toff HIN/LIN turn-off propagation delay Vs=0V - 400 -

tr HO/LO turn on rise time Vs=0V - 115 -

tr HO/LO turn off fall time Vs=0V - 55 -
tirriP ITRIP to output shutdown propagation delay V1rip=5V - 250 - ns

o, TRIP ITRIP blanking time - 150 -

traULT ITRIP to FAULT propagation delay - 170 -

ten EN low to output shutdown propagation delay - 250 -

trLT Input effective filter time (HIN1/2/3, LIN1/2/3) - 250 -
trretR | FAULT clear time (time constant=2E-3) VTriP=0V - 17 - ms

Deadtime, LS turn-off to HS turn-on & HS

DT - 350 -
turn-off to LS turn-on ns

MT Delay matching, HS & LS turn-on/off - 50 -

Timing Diagrams
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Figure 4. Input/output timing diagram
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Figure 5. Switching time waveforms Figure 6. Output enable (EN) timing waveform
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Figure 7. Deadtime timing waveforms Figure 8. ITRIP/RCIN timing waveforms
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Package Information
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