hilbedod MORNSUN®

Hybrid integrated IGBT driver

FEATURES

® Built-in high CMRR opto-coupler

(CMR: 30kV/us typ., 15kV/us min.)

Built in bi-polar power supply

Input signal compatible with CMOS & TIL level
High-isolation voltage opto-coupler (3750Vrms/min)
Short-circuit protection and output fault function
Soft shut-down and reset timer can be used during
over-current fault

Adjustable controlled time for detecting short circuit
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Patent protection  RoHS

Recommended modules Switching frequency up o 40kHz
® 600V series IGBT (current <600A)

o 1,200V series IGBT (current <400A) ® Drop-in replacement to M57962AL (See compatibility
e 1,700V series IGBT (current <200A) notes)

Applications

® General inverter

® AC servo drive system

@ Uninterruptible power supply (UPS)
o Electric welding machine

QCY62-8A is an intfegrated hybrid IGBT driver. Ifs main function is fo receive the square wave signal from the confiroller, and convert it info an
Isolated, amplified gate signal which confrols the IGBT's turn-on and furn off cycle. It is a square wave signal through the opfocoupler that
provides reliable electrical isolation, therefore the control system cannot be affected by the common mode inferference caused by IGBI,
In addiition, the QC962-8A drriver can also be used fo detect the undersaturated volfage drop of the IGBT collector fo quickly identify the
IGBT's overcurrent or short circuit state and frigger the protfection function. so as fo avoid IGBT being bumed in the fault conditions,
afferwards the confroller will issue a warning signal.

Maximum ratings

ltem Symbol | Test Conditions Value Unit
Ve 18

Power Supply Input Voltage DC \%
Vg -15

Current Input During High Level Ly Between Terminal 13 and 14 25 mA

Signal Status

Voltage Input During High Level v . :

Signal Status e No Limiting Current Resistance 5.25 \%
V,+ Input Signal Is High 7,

Drive Output Voltage pUT>g & <« Vv
V,- Input Signal Is Low Vg

Outout Current Leon Pulse Widith : 2uis L A

P 1, o Frequency f = 20kHz 8

Input & Output Isolation Test Viso il;\gXche S0Hz / 60Hz, Imin., Leakage Current 3750 VAC

Fault Output Current I Pin8 Input Current 20 mA

';/iI:X. Input Voltage to Fault Detect v, PinT Input Voltage 50 Vv

Operating Temperature Top -40C to +70C

Storage Temperature T -50 'C to+125C

Note: 1. Ambient temperature is Ta=25C, unless otherwise specified;
2. 20V <Vce-VEE <28V.
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halbedod MORNSUN®

Input Specifications

ltem Symbol | Testing Conditions Min. Typ. Max. Unit

Power Supply Input Voltage Vee DC input 14 15 - \%
Ve DC input -7 -10 -

Current Input During High Level

Signal Status 1y, Between Terminal 13 and Terminal 14 10 16 20 mA

Output Specifications
ltem Symbol | Testing Conditions Min. Typ. Max. Unit
Voltage Output During High Level Signal Status | Vo, 13 14 -
f=20kHz \Y
Voltage Output During Low Level Signal Status | 75, -6 -9 -
General Specifications
ltem Symbol | Testing Conditions Min. Typ. Max. Unit
Switching Frequency S Rg=5Q 0 20 40 kHz
Gate Resistance R, 2 - - Q
Turn-on Delay Time Tory L = 16mA - 04 1
Tumn-on Rise Time T, Vee = 16V - 0.6 0.8
) Ve =-10V us
Turn-off Delay Time T Rg=20 - 0.6 1.3
Turn-off Fall Time T f=20kHz - 04 0.8
Threshold Voltage Protection Voce Vee = 15V; Vi =-10V -- 9.2 - \%
Protective Reset Time Tiner Dura’riop Frqm Start fo End of 1 1.3 2 ms
Protective Signal
Fault Output Current I Pin8 Input Current, R = 4.7k @ - 5 - mA
During the protection
Short Circuit Detecting Time (Blind Zone Time) Tip operation, the voltage at -- 26 -
Pin1: =15V, Pin2: Open s
During the protection M
Protective Soft Turn-off Time Ter operation, the voltage at - 5 -
Pin1: =15V
=, Q = —3
Output of Quantity of Electric Charge 0, \R/f;] 0\’/09 160nF, Vee=15V, - 34 40 uC
Rg=2Q,Cg=160nF,Vcc=15V,
Rated Power of The Module B, Vee=-10V, f=20kHz - 3.4 - w
Weight w - 5.1 -

Note: Unless otherwise specified, Ta =25C, Vcc = 16V, V= -10V.
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IGBT Driver
QC962-8A

MORNSUN"

Design Reference

1. Typical application circui

a ovteene
A

IGBT

QC962-8A

Fig.1 Circuit diagram

2. Description of Characteristic
1) Short circuit protection

TTL & CMOS compatible

f = 20kHz

Vin = 3.3 fo 8V

Vce = 15V

Ve =-10V

Rg=2¢Q

Dr: fast recovery diode (irr<<0.2us)
DZz1: 30V TVS

Dz2,Dz3: 18V

R1=4.7kQ

Rge = 10k @

C1,C2: 100uF (low ESR)

RH, RL, Ririp and Ctrip do not need to be added, and external
connection is required.

Note: 1. For further ripple & noise reduction, connect an additional capacitor

each with a value between 1uF and 10pF in parallel with capacitors C1 and C2
2. D1 should be selected according to the voltage of the bus. Generally,

it should be greater than or equal to twice the voltage of the bus. In practice,

selection should be based on the customer’s application environment.

QC962-8A driver’s detecting of a short circuit condition can be divided into the three following scenarios:
A. Short circuit protection signal time is less than short circuit protection suppression time:

The driver is a normal state that the fault output is forbidden:;
B. Short circuit protection signal time is longer than suppression time:

The short circuit signal disappears at the course of the drive control signal falls, the driver friggers the short circuit protection and resume

normal work after short circuit signal expires.
C. Short circuit signal time is longer than self-recovery fime:

Driver triggers short circuit protection and restores periodic detection signal issued from the circuit o resume normal operation after short

signal expires.

deadzone time

= Vi
Drive input y ' b
iblind 1 !
- . Soft turn-off o v
Dri tput i Mﬁ R zero-level R ° fr Jf
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D Protective Reset time . 90%
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i o ; 50%
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Instantaneous short circuit short circuit Continuous short circu pteLH pltPHL

Fig.2: Protection sequence diagram

Fig.3: Signal delay of Overcurrent/Short-circuit

2) Input and Output delay time, rise time and fall fime characteristics are defined in Fig.3.

3) Product operating temperature and operating frequency derate

It is suggested that the IGBT driver ambient temperature is decided for environment temperature and signal frequency.

MORNSUN®
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IGBT Driver : X ®
QC962-8A MORNSUN
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Fig.4: QC962-8A driver safe operating area Fig.5: Protection of threshold voltage Reduction Fig.6: Protection of threshold voltage Increase

3. Parameter adjustment

1) Over current protection threshold voltage regulation characteristics:

Over current protection threshold voltage (threshold level where protection starts) is the point where the IGBT drive is detecting an IGBT over
current. The QC962-8A product has a function of regulating protection threshold voltage, that is user adjustable by means of external resistors
RH and RL which regulate the over current protection threshold voltage value. The proposed adjusted voltage value Vocp cannot be lower
than 8V and should not be higher than 10V as shown in the specific adjustment table below. Note that the values in this table are for reference
only and must be verified to suite the actual application

RHk Q) RLK Q) Vocp(V) Thrip(us) Note
12 — 105 252
24 — 100 2.42 Test
_ _ 04 230 conditions
— 150 8.8 222 Vee=15v
— 100 8.5 2.18 Vee=-10V
— 51 8.0 190 f=25kHz

Over current protection threshold voltage is affected by the power supply voltage; the higher Vcc, the higher the over-current protection
threshold voltage and the lower Vee, the higher the over-current protection threshold voltage and vice versa. At the same time the
over-current protection threshold voltage level also affects the short circuit protection suppression time length. threshold voltage the higher the
inhibition time shorter, short circuit protection, Please refer to short circuit protection inhibition time regulation characteristics for adjusting the
short circuit protection time to obtain a reasonable short circuit protection and inhibition time.

2) Adjusting the short-circuit detection time delay

The short-circuit detection time delay is defined between the time in which a desaturation is detected and the fime in which the gate voltage
drops to 90% of extent. This diver has a minimum short-circuit detection time delay. This short-circuit detection time delay can be adjust by
connecting the Ctrip capacitor between pin 2 and 6, however the short-circuit detection time delay must be set to less than 3.5 1 s. Please also
refer to table 2 below (values for reference only).

} ¥ Rl ' VA R1
ul (8 - m @
Vi IGBT IGBT
ov
[\ vin |
90% QC962-8A vin QC962-8A
@ L—+ (9
Vg ov [ O ; :
AN GND GND
p— R
Ttrip
Fig.7: Protective inhibition test Fig.8: Increase protective inhibition time Fig.9: Reduce protective inhibition time
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IGBT Driver
QC962-8A

MORNSUN"

4,

Cirip (nF)

4.7
4.7

Compatibility feature

Rfrip k&)
51
20
51
20
51
20

Tirip (us)
234
2,06
1.80
3.16
2.74
2.34
4.30
3.70
3.14

Note

Test conditions
Vee =18V
Vee =-10V

f=25kHz
Rg=20Q

This product’s basic parameter and function of pin are compatible with M57962AL series, so it can be directly replaced if without special

requirements, and alternative use should pay attention to the following points:

)

2)

3

)

5)

Relative to the M57962AL product our QC962-8A driver has the added threshold protection regulation function at pin 7. To properly use this
function please refer to the over current threshold adjustment characteristics and procedure. Leave pin without electrical connection if

the adjustment function is not being used.

Relative to the M57962AL product our QC962-8A driver has the added short-circuit protection inhibition time adjusting function at pin 2. To
properly use this function please refer to the short circuit protection inhibition time adjustment characteristics. Leave pin without electrical
connection if the adjustment function is not being used.
Pin 3, 9 and 10 are left floating in the application (used in production testing process only);
Highest peak output current is with 8A higher than the relative peak output current of M57962AL product. This can be user adjusted
according to the actual need by selecting the appropriate gate limit circuit resistance Rg.
For additional information please refer to application notes on www.mornsun-power.com

Dimensions and Recommended Layout

Max49.00[1.928]
i
2 =
% Front View %
g -
= 123456?8910 1314 %
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254 04001 __1 60 [0.063]
11.51 [0.453] ——i— 33.02[1.300]
Bottom View

Note:
Unit: mm{[inch]

Pin section tolerances: +0.10[+0.004]

o

0.30 [0.012

Max3.50[0.138]-——
Max10.00[0.394]—

General tolerances: +0.50[+0.020]

AL LS

THIRD ANGLE PROJECTION-(@) £

Note: Grid 2.54*2.54mm

Pin-Out

Pin Function

Fault detect

Reaction time

Power supply(+)

Power supply(-)

| Adjust protection threshold voltage

1
2
4
5 Drive output
6
7
8

Fault signal output

13 ; Drive signal input(-)

14 Drive signal input(+)
39,10 | NC
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haibediod MORNSUN®

Note:

1. For additional information on Product Packaging please refer to www.mornsun-power.com. The Packaging bag number:58230001;
2. The driver must be wired as short as possible to the IGBT module’ s gate and emitter terminals (1m max.);

3. Twisted pair is recommended for the connection of the driver to the gate and emitter of the IGBT;

4. Inorder to reduce the high peak voltage generated at the collector of the IGBT turn-off, it is recommended to increase the gate

0 ® N O O

resistance appropriately;

Pin 3, 9 and 10 are used for the test circuit only and must NOT be connected;

The external blocking capacitors must be connected as close as possible to the pins of the driver;

Select diode D1 with a peak reverse voltage that is higher than the peak value of the IGBT collector voltage;

The distance between capacitor Ctrip and pin 2-6 should be as short as possible, but no longer that 5cm max.;

The 30V Zener diode DZ1 is connected between pin 1 and pin 6, protecting the driver from the reverse recovery characteristic of the
diode D1 which could generate an excessive voltage on pin 1;

. Higher input signal voltage results in higher input signal current and therefore higher dissipation. The input port’s circuit is composed of a

high-speed optocoupler series with a 150ohm resistor. Practically, a current limiting resistor is inserted and its value can be obtained from

the following equation: Ri, — Vin -1.7V -150Q
16mA

. Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25C, humidity<75%RH with nominal

input voltage and rated output load;

. Allindex testing methods in this datasheet are based on company corporate standards;
. The above are the performance indicators of the product models listed in this datasheet. Some indicators of non-standard models will

exceed the above requirements. For details, please contact our technical staff;

. We can provide product customization service, please contact our technicians directly for specific information ;
. Products are related to laws and regulations: see "Features” ;
. Our products shall be classified according to ISO14001 and related environmental laws and regulations, and shall be handled by

qualified units.

MORNSUN Guangzhou Science & Technology Co., Ltd.

Address: No. 5, Kehui St. 1, Kehui Development Center, Science Ave., Guangzhou Science City, Huangpu District, Guangzhou, P. R. China

Tel: 86-20-38601850 Fax: 86-20-38601272 E-mail: info@mornsun.cn WWW.Mornsun-power.com
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