SOLID STATE
OPTRONICS

) (

SG6504

1A Output Current
IGBT Gate Drive Optocoupler

Description

The SG6504 is an optically coupled 1A Output Current Gate
Driver, designed to drive most 1200V / 50A IGBTs and
MOSFETSs. It is intended for driving high power IGBTs and
MOSFETs used in motor control inverter applications. For
IGBTs or MOSFETSs with higher ratings, the SG6504 can be
used to drive a discrete power stage which in turn will drive
the IGBT or MOSFET gate.

The circuit consists of an infrared input LED optically coupled
to an integrated circuit which utilizes a high speed driver.

The SG6504 comes in a wide body S0-6 package, available

in either a standard toe-to-toe width (9.7mm, order code “P")
or in a stretched toe-to-toe width (11.5mm, order code “W").
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Applications

e |GBT /MOSFET Gate Drives

¢ AC & Brushless DC Motor Drives
e Industrial Inverters

¢  Uninterruptable Power Supph

Features

* High Common
minimum @

e/Supply Voltage (Vcc) Range (10V to 30V)

Under Voltage Lockout Protection (UVLO) with
ysteresis

Broad Temperature Performance Range
(-40°C to 100°C)

+ Rail-to-Rail Output Voltage
« High Input to Output Isolation (5kVrus)
¢ RoHS /Pb-Free / REACH Compliant

Agency Approvals

e UL/C-UL Approval - Pending
¢ VDE (EN60747-5-5) Approval - Pending

Ordering Information

Part Number Description

SG6504-P
SG6504-W
S5G6504-(x)TR

Wide body SO-6, standard lead spacing (100/Tube)
Wide body SO-6, stretched lead spacing (100/Tube)
Wide body SO-6, Tape and Reel (1000/Reel)

NOTES:
. Suffixes listed above are not included in marking on
device for part number identification
. For lead spacing details, reference package
dimensions on page 7
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IGBT Gate Drive Optocoupler

Absolute Maximum Ratings, T, = 25°C (unless otherwise specified)

The values indicated are absolute stress ratings. Functional operation of the device is not implied at these or any conditions in excess of those
defined in electrical characteristics section of this document. Exposure to absolute Maximum Ratings may cause permanent damage to the device

and may adversely affect reliability. ' '

Parameter in. 3 . Units Test Conditions

General Maximum Ratings '/
Storage Temperature Tst -55 - 125 | °C 2

Operating Temperature T 40 . 100 | °c (“A)

Isolation Voltage Viso 5000 - - Vaus

Supply Voltage Veo 0 g 3B |V \'/&}

Solder Temperature — Wave (10 sec) TsoL - - 260 °C 9
Total Power Dissipation Pr 2 . 295 | mW (“H)

Input Maximum Ratings

/
ol
Average Forward Input Current lrave) - - 25 mA /%/ggf/

Reverse Input Voltage Vr - - 5 vV é

Peak Transient Input Current Nt - - 1 |A <18 pulse width, 300pps

Input Current (Rise / Fall Time) teany / tromy - - 500

Input Power Dissipation P . - 45 (ﬁn1970 i

Output Maximum Ratings ) )

“High” Peak Output Current T—— 1 - < /A 1
“Low” Peak Output Current loLeeak) 1 (/\ - A 1
Output Voltage Vo - - Vee V'

Output Power Dissipation Po g /\( S~ \ 250 | mw

Total Power Dissipation Pr SON-<S 205 | mw

Parameter HSymbol Min. .  Max. Units Test Conditions
Recommended S%i 3 S
Operating Tempe Ta -40 - 100 | °C
Supply Voltage 5‘”& Vee 10 - 30 |V

Input Current {}}m leviony 8 - 16 mA

Input Voltag {({?m Vriorr) -3.0 - 08 v
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IGBT Gate Drive Optocoupler

Electrical Characteristics, Ta = 25°C, Vee = Ground and Vcc = 10V to 30V (unless otherwise specified)

Parameter Symbol Min. Typ. Max. Units Test Conditions
Input Specifications
AN
LED Forward Voltage Ve 1.2 1.4 1.8 \4 lr=10mA
v
LED Forward Voltage o _
Temperature Coefficient BNEFOT ) 24 ) MYAG [ Ges10mA U
LED Reverse Voltage BVr 5 - = \ lr=10pA ( Oé
Input Threshold Current (Low to _
High) lFLn - 5 mA Voﬁ SV, |g<®\/<\
Input Threshold Voltage (High to Kz 0.8 } } v Vo< 5V, lg=
Low)
Input Capacitance Cn - 33 - pF f=1 =
Output Specifications (/7 /) />
High Level Supply Current leeu - - 3.5 mAé/\ \O}S o, lr =7 to 16mA
Low Level Supply Current leel - - 3.5 /\7 Open Vo, VF = -3 to +0.8V
High Level Output Current - - .8 @ Vo= (Vee—2.5V)
lon ﬂ_\ A 1
- - ik Vo = (Ve — 15V)
Low Level Output Current 0.8 - /\ - Vo = (Vee + 2.5V)
lor A 1
1.0 N - Vo = (Vee + 15V)
High Level Output Voltage Vor Vm-D‘é E - 2 - \ Il =10mA, lg =-100mA
Low Level Output Voltage VoL /ﬁﬁ 5" Vee+0.25 | V le =0mA, lo = 100mA
- - - V u
Isolation Specifications /\u
Withstand Insulation Test VQ Q\g[)OO - - A RH = 40-60%, t= 1 min 2,3
Input-Output Resistance &% - 10'? - [0} Vio = 500Vpc 2
Input-Output Capacitance A/J (\;..o - 0.9 - pF f=1MHz 2

»

ol
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OPTRONICS 1A Output Current

IGBT Gate Drive Optocoupler

Electrical Characteristics, continued... T, = 25°C, Vee = Ground and Vcc = 30V (unless otherwise specified)

Parameter Symbol Min. Typ. Max. Units Test Conditions

Switching Specifications

Propagation Delay Time to )
High Output Level tow L S %
Propagation Delay Time to
Low Output Level e — ) S % >
e =7 to 16mA A /o1
Pulse Width Distortion PWD : : 100 Voo = 1010 30V
Vee = Groun
nS Rg =470Q
Propagation Delay Difference Cg =3nF
Between Any Two Parts RER =% B 00 f=10kHz 4
. . i 1 1 Duty Cycle =750

Output Rise Time (10 to 90%) t; . 50 -
T 01
Output Fall Time (90 — 10%) tr - 50 - %

|
UVLO Turn On Delay tuvioon = 0.8 = @ = 10mA, Vo > 5V
UVLO Turn Off Delay tuvio oFF - 0.6 /Q\\ES lr = 10mA, Vo < 5V

Common Mode Transient Immunity i‘;: Y_t,?O:)%?A
cM =

at |cMy| | 25 - | kvips Lt 5
HIGH Level Output <\ Vo =30V

| cc =
N VF =0V 0
Ve = 1000V
Ta=25°C
Vcc =30V

Common Mode Transient Immunity
at | CML | 25 - - kViusS
LOW Level Output

Notes 0

1. Maximum pulse width = 10uS, maximpumduty tycle = 0.2%

2. Device is considered a two—te 3l de

3. Inaccordance with UL 1577, eath optocedpler is proof tested by applying an insulation test voltage 25250 Vrus for one second (leakage
current less than 10 pA)

The difference between Ter d Teun between any two SGE504 devices under the same test conditions

5.  Common mode transi i nity in HIGH stage is the maximum tolerable negative dVc,/dt on the trailing edge of the common mode
impulse signal, e that the output will remain HIGH

6.

T

8.

9.
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SG6504 Electrical Test Circuits, continued...
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IGBT Gate Drive Optocoupler

SG6504 Solder Reflow Temperature Profile Recommendations

(1) Infrared Reflow:

Refer to the following figure as an example of an optimal temperature profile for single occurrence infrared
Soldering process should not exceed temperature or time limits expressed herein. Surface temperature of device
package should not exceed 250°C:

A

00 0 ¢

0
o

A\

or

Pr;'ti epss Description Parameter

Preheat Start Temperature (°C). 150°C

Preheat Finish Temperaturé (°C} 180°C

Preheat Time (s) A2 ) 90 - 120s

Melting Temperature (°C) 230°C

Time above Melting Temperature (s) 30s

Peak Temperature/at.Terminal (°C) 260°C

Dwell Time at Péak Temperature (s) 10s

Cool-down (°C/s). \_~ <6°Cls

(2) Wave Solder:

0@

Maximum Temperat 260°C (at terminal)
Maximum Time: 10s
Pre-heating: 100 - 150°C (30 - 90s)
Single Occur

(3) Han

Time: 3s
e/Occurrence

um Temperature: 350°C (at tip of soldering iron)
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S$G6504 Package Dimensions

S0-6 Package Stretched Lead Spacing (-W)

6.81 £0.30
(0.268)
1.27£025
[ (0.050)
=== 0 =
4.50 £ 0.30
(0.178) E == = —
254025 |
{0.100)
. 7.62 030 |
(0.300)
0.26 TYP
(0.010)
0.75+0.25
(0.030)
11.50 £ 0.30
¥ (0.453) !

SO-6 Package Standard Lead Spacing (-P)

Note: All dimensions in millimeters [mm] with inches in parenthesis ()

12,65

(0.498)

127 |
(0.050)

254 |
{0.100)

3.8 £0.30
(0.125)

0010
(0.008)

0.40 £ 0.10 ‘ ‘
(0.016)

te: All dimensions in millimeters [mm] with inches in parenthesis ()

10.70
6.81£0.30 (0421)
(0.268)
2T 2025
(‘ [~ (0.050)
0.78
=50 = == [
4.50 £ 0,30 —r
(0.178) =35 FE— F}———-—F-——
1.27
= == or B ——
¢ 2.54 191
2544025 J .
O s :o.fon; = (0.100) (0.075)
h 7.622030 ,
(0.300)
s: 0.26 TYP — 3.18 £0.30
(0.010) i (0.125)
‘ = L=}
075025
0050 0202 o.mJ
9.70 £ 0.30 (0.008)
{0.382) 0.40 2010
(0.018)
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SG6504 Package Marking

[1 1 [1]

G
DISCLAIMER /(Q\\%

ssed or implied.
tandard Terms & Conditions, SSO disclaims liability for consequential or other damage, and we make no other

plied, including merchantability and fitness for particular use.

gS0 d uthor."ze use of its devices in life support applications wherein failure or malfunction of a device may lead to personal injury or
h. ) Users’ of SSO devices in life support applications assume all risks of such use and agree to indemnify SSO against any and all

ages resulting from such use. Life support devices are defined as devices or systems which, (a) are intended for surgical implant into the
body,~or (b) support or sustain life, and (c) whose failure to perform when used properly in accordance with instructions for use can be
reasorfably expected to result in significant injury to the user, or (d) a critical component of a life support device or system whose failure can be
reasonably expected to cause failure of the life support device or system, or to affect its safety or effectiveness.
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