NGUNXIN hE K
BEiLI (N EE

SRS b o

Smart Gate Driver Optocoupler

QX316J

TIRBRF OB FRRIDBIRA
NINGBO QUNXIN MICROELECTRONICS CO., LTD.

HE IETEFUNEHXESRIE 68 5
68 Yuhaidong Road, Hangzhou Bay New District, Ningbo, Zhejiang, China



NGUNXIN QX316J
BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

ti%i£ Description

QX316) E— S EEMAIINERESRG, BREAHERIPTIRIRITEE. REY IGBT [IRIKENEB IBETFHIE
HEERLEI— SOP16 2, TTL I NIZEERB T STz EEEN, JEsIxEH NI IR 1504/
1200V 89 IGBTs, #itH IC J9 IGBT 12#t@aBtRF, LABBLLTREREFERIA, B el RTtlzsRit=s
[RRISENSRIRES. REEI ' ERmNBIREE, LBSLE IGBT HIMNRKEIEENERIINR, Xipse
B |GBT M3k zh2s ETEIR S R IRANRsRYMEREAI AT 14,

The QX316J is a highly integrated power control device that incorporates all the necessary components for a
complete, isolated IGBT gate drive circuit with fault protection and feedback into one SOP16 package.TTL
input logic levels allow direct interface with a microcontroller, and an optically isolated power output stage
drives IGBTs with power ratings of up to 150 A/1200 V. An output IC provides local protection for the IGBT to
prevent damage during over currents, and a second optical link provides a fully isolated fault status feedback
signal for the microcontroller. A built in “watchdog” circuit monitors the power stage supply voltage to
prevent IGBT caused by insufficient gate drive voltages. This integrated IGBT gate driver is designed to
increase the performance and reliability of a motor drive.

154 Features

o ERAIEERLEMR: 2.5A

2.5 A maximum peak output current
o IGBTs IX&EIA Ic = 150 A, Ve = 1200 V

Drive IGBTs up to Ic = 150 A, Ve = 1200 V
o fRE, MIERERIR

Optically isolated, FAULT status feedback
. |DD(MAX)<5mA BRAPKREREELE(PWD

Ibpviaxy<5SMA maximum pulse width distortion (PWD)
o CMOS/TTLZA

CMOS/TTL compatible
o ERA(GHEEIRY 500ns

500ns maximum propagation delay
o IGBT ki

"Soft” IGBT turn-off
o ERHIEZE IGBT {RiF

Integrated fail-safe IGBT protection

—Desat (Veotaill

Desat (V¢g) detection
—REEBERIF(UVLO)
Under Voltage Lock-Out protection (UVLO)

o BI{EVccsBE: 15V & 30V

Wide operating Vccrange: 15V to 30 V
o T{ERE: —40°C~ +110°C

Operating Temperature: =40°C to +110°C
o Vou = 1500V By, HEHIHI&RIMES 15kV/us(CMR)

15kV/us minimum Common Mode Rejection (CMR) at Vg = 1500V
° E@)\E@Hﬂﬁﬁ%ﬁjﬂﬁjﬁ%& V|go:5000\/rm5

Input-Output Momentary Withstand Voltage: Viso=5000 Vs
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NGUNXIN QX316J
BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

[NiF8 Applications

o [BES IGBT/Ih= MOSFET Rk IKzN
Isolated IGBT/Power MOSFET gate drive
o mALRINEREIRENZE
AC and brushless DC motor drive
o FIIBLRRIPLES
Renewable energy inverters
o T¥areEs
Industrial inverter
o KRN
Induction heating
o FFXFHEIR (SMPS)
Switch Mode Power Supply (SMPS)
o EHMFERIR (UPS)
Uninterruptible power supply (UPS)

H5SHNRIEE Package and Schematic Diagram
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NGUNXIN
BT (M EBF

QXx316J

2.5 Amp Smart Gate Driver Optocoupler

S|BNi5iBE Pin Description

] vine ve [18]
2] vin Vieoz. [15]
[3] veer DESAT [14]
[ ano1 Veez [13]
[5]| meser ve [12]
E FAULT Vour E
[7] vieors vee [10]
E ViLEDI1- Vee II
518 = R
Pin Symbol Description
1 VIN+ | FERABIIIRENEBEf S (VOUT)IEHEEA Non-inverting gate drive voltage output (VOUT) control input
2 VIN- | RIBISRsnERERIE (VOUT) =N Inverting gate drive voltage output (VOUT) control input
3 VCCT | EMMABIRBE, A5VESSVY) Positive input supply voltage. (4.5 V to 5.5 V)
4 GND1 | fiAith Input Ground
FAULT SN, ZEERMAZD 0lus, REE | FAULT reset input. A logic low input for at least 0.1 ps, asynchronously
o AES o gE = Lefrs
. RESET i FAULT S8, HIRF \/INi FEELIE resets FAULT output high and enables VIN. Synchronous control of
RESETABXSTF VIN, RESET 52 UVLO 8. 1 | RESET relative to VIN is required. RESET is not affected by UVLO.
= Nl PaN=-17 —_
VOUT SIS RESET A=520m VOUT. Asserting RESET while VOUT is high does not affect VOUT.
tERiE. = DESAT EiiBHMESE g 7V FAULT output. FAULT changes from a high impedance state to a logic
BY, FAULT BRI — M ERRBIRTTIRENES, &£ | oy output within 5us of the voltage on the DESAT pin exceeding an
FAULT Sus P FAULT MRS SBERESS3ER— MR | nternal reference voltage of 7V. FAULT output remains low until
6 BB, FAULT Hitt—BE1RIT, B2 RESET {5B# RESET is brought low. FAULT output is an open collector which allows
fif. QX316) 9 FAULT fEiiR— P ERFBiRITER, the FAULT outputs from all QX316J in a circuit to be connected
TER—FBESHISR MY FAULT BILL S BRI together in a “wired OR” forming a single fault bus for interfacing
—HREEEIR A, directly to the micro-controller.
7 VLED1+ LEDTBRtR, N TERIEEIRTMAIMERE, WSIBY | LED1 anode. This pin must be left unconnected for quaranteed data
RFERE, ((NBETFFE) sheet performance. (For optical coupling testing only.)
8 VLED1- | LED1BBiR. 1Z5 M/ SHEtEERE, LED1 cathode. This pin must be connected to ground.
9 VEE B IREEE Output supply voltage
10 VEE B IREE Output supply voltage
il VOUT | MHKERzNEBEd Gate drive voltage output
12 VC HLBIRSBE, Positive output supply voltage
13 VCC2 | EEMEEBIREE Positive output supply voltage
FIBFIRREMAS|H, = DESAT BIFSEAE IGBT Desaturation voltage input. When the voltage on DESAT exceeds an
14 DESAT | SEBNBERESEBRE 7V, HIEHHIRSE internal reference voltage of 7V while the IGBT is on, FAULT output is
5us PIMNES IR AL TS A — N ELE R T, changed from a high impedance state to a logic low state within 5 ps.
15 VLED?+ LED2 iR, AT PRIEHIEFAAINMNRE, WS | (ED2 anode. This pin must be left unconnected for guaranteed data
TS RERE, (NBFYSGE) sheet performance. (For optical coupling testing only.)
16 VE RH(GBT RN Bt EBIREE. Common (IGBT emitter) output supply voltage
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NGUNXIN QX316J
BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

FmESiE2 N Order Code

QX 316J - UNY - W (V) (Z2)

@ @ ® @ 6 6 O
@ AFMEB Company Code (QX: B Qunxin)
@ F=REZY Product Series (316J: 316))
® HELRZERY Lead Frame (Cu: $@HEZLE Copper)
@ RIFSZERY Epoxy Type (H: Foeg Halogen-free)
® $EAR Package (S: SOP)
® BT IEREBE Device Operating Temperature Range (43 HSEEIFEESLE A Special Range need to
be filled in or left blank)
@ WEBxNFRACHS Internal Supplementary Code (¥ ai& 23 Number or None)

EPZF{Z2 Marking Information

o ENZp GBS LOGO

"&"denotes LOGO

o ENZAR"Y'RFESEMN: ARR018), B(2019), C(2020)...... D D D D D D D D
"Y"denotes YEAR: A(2018), B(2019), C(2020)...... G

o EE"WW' KBS
"WW"denotes Week's number 3 1 6J

o ENrb"'N'REREZHAL YWWNH
“N"denotes the day of the week

ENEhi H R IRIRIRIRIRIRINE

"H"denotes Halogen-free.

 —
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NGUNXIN QX316J
BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

@IS E Insulation and Safety related specifications

InH s #E EAfif /it
ltem Symbol Value Unit Note
[eragEm }AﬁﬁﬁAﬁﬁ*ﬁﬁUﬁﬁﬁﬁ?ﬁ/ 5E${ZIS%%§EEE’%E§?§ 4
L 8.3 mm Measured from input terminals to output terminals,

Creepage Distance )
shortest distance path along body.

M NiRZlgihis, B SHIREER

EBS[E)Rs A , A
- ) L 8.3 mm Measured from input terminals to output terminals,
Clearance Distance : .
shortest distance through air.

HIRIEE DTl 05 mm RERTURNES Z B EEE

Insulation Thickness ' Insulation thickness between emitter and detector.
mﬂ =y=3] :b

*{EBW%E@’_ Viorm 1500 Vpeak IEC/EN/DIN EN60747-5-5.

Peak Isolation Voltage

:zlj‘} =T =

4 B,M%EEJ_ ) Viotm 8000 Voeak IEC/EN/DIN EN60747-5-5.

Transient Isolation Voltage

SEEE

et Viso 5000 Virms For 1 minute.

Isolation Voltage

RFRE%] Absolute Maximum Ratings (Ta=25°C unless otherwise specified)

2¥ s =d\I=] EAE By
Parameter Symbol Min Max Unit
b N=Ri=3
PR . o oo
Storage Temperature
N=Nr=3
LIFRE Ta -40 +110 °C
Operating Temperature
A|- |C é:t:E g
&EJ& ;:.umfh . TJ 40 125
Output IC Junction Temperature
IE{EREHER
I - 2.5 A
Peak Output Current o
I 7
=t == — B 10 mA
Fault Output Current
ERARIREE v 0 oo
Positive Input Supply Voltage
STV i
EEJ %IH%[]EEF Vines Vin- and Vegeser -0.5 55
Input Pin Voltages
B HEBIRBE
BB (Vee2 - Veg) 05 30
Total Output Supply Voltage
o) R R E
)if']ﬁm‘ﬁ JREBE Ve - Vi) 05 15
Negative Output Supply Voltage y
IEBEtH R E
e (Vee - Vi) -05 35 - (Ve - Vie)
Positive Output Supply Voltage
MR IR E I EE
. \/o(peak) -05 \/CCZ
Gate Drive Output Voltage
& £
R Ve Vee + 5V Veea
Collector Voltage
DESAT EB/%
Voesar Ve Ve + 10
DESAT Voltage
Copyright ©2023 Qunxin All Rights Reserved 5 /40 www.gxmicro.com
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NGUNXIN

afif BB T

QXx316J

2.5 Amp Smart Gate Driver Optocoupler

2 s =\ BAE Sy
Parameter Symbol Min Max Unit
Hit 1IC I=REERL p ) 500 W
Output IC Power Dissipation ©
BN IC IHEHER p ) 150 W
Input IC Power Dissipation ‘
HFAYR(ES Recommended Operating Conditions
BH sy &/IME BAE Sy
Parameter Symbol Min Max Unit
LARES T -40 +110 °C
Operating Temperature .
BINBEIRAEE y 45 5t
Input Supply Voltage ! ' ‘
SRR
SRR Vees - Ve 15 30
Total Output Supply Voltage
R R
J\ﬁmu”:'{EE/EEEE (Ve - Vee) -05 15 \
Negative Output Supply Voltage
iy (Veez - Vo) 05 30 - (Ve - Vee)
Positive Output Supply Voltage
SRR v Ve 1 6 v
Collector Voltage ¢ . e
E{ES TR . ] S .
Peak high-level output current o ‘
IE R T H LT . ] e .
Peak low-level output current o ’
DESAT EB/&
DESAT Voltage Voesar Ve Ver 0 v
faHs 1C Thecdy o i 600 oy
Output IC Power Dissipation ©
I
TSI f _ 50 KHz

Operating frequency
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NGUNXIN

afif BB T

QXx316J

2.5 Amp Smart Gate Driver Optocoupler

FatFiES# Electro-optical Characteristics

brIESBIRE, HEMBENEEE To = 25°C, Vear=5V, and Veeo - Ve = 30V, Ve - Ve = 0 VIS,
FrEHIE/)V s RSB IR TIFRM
Unless otherwise noted, all typical values at To = 25°C, Ve =5V, and Veeo - Ve =30V, Ve - Vg =0V,

All Minimum/Maximum specifications are at Recommended Operating Conditions.

¥
Parameter

s
Symbol

Mt

Test Conditions

B=/IVE
Min

BHRNE
Typ

=AE
Max

By
Unit

=p=4
Note

EHERmARE
Logic Low Input Voltages

V\N+Lr V\N*L,
VRESETL

0.8

BiEEHARE
Logic High Input Voltages

V|N+H/ V\N—H,
VRESETH

2.0

BEREARTR
Logic Low Input Current

|\N+Lr |IN*L,

RESETH

\/IN = 04 \/

-0.5

-0.4

HIEZ B ERR
FAULT Logic Low Output Current

IFAULTL

Viaur = 04V

5.0

mA

25

HIEZESEHER
FAULT Logic High Output Current

|FAULTH

VFAULT = \/CC1

-40

pA

26

SRR
High Level Output Current

|OH

VOUT = VCCZ -4V

-0.5

Vour = Veez - 15V

-2.0

REE i th R

Low Level Output Current

loL

VOUT = Vg + 15V

1.0

VOUT = VEE +40V

2.5

1,6, 27

2,7,
28

HBEIRS TRMTEE i LR
Low Level Output Current During
Fault Condition

|OLF

Vour - Vee = 14V

90

140

mA

3,29

SEFEHEE
High Level Output Voltage

Vou

|OUT =-100 mA

Ve -15

Ve -1

IOUT =-650 }JA

Ve -1.0

Ve-05

|OUT =0

Ve

R RS
Low Level Output Voltage

Vo

|OUT =100 mA

0.1

0.5

4,6,
30

5,7, 31

SEFENEIRER
High Level Input Supply
Current

|CC1H

Vine = Ve =55V
VIN* = O \

22

R NIRRT
Low Level Input Supply Current

|CC\L

VIN+ = \/\N— =0 V/
VCCW =55V

1

L IREER
Output Supply Current

|CC2

Vour= open

2.5

{ERFE T EFEAR AR

Low Level Collector Current

|OUT =0

0.3

SRR
High Level Collector Current

|OUT =0

0.3

IOUT =-650 HA

1.8

mA

8, 32,
33

9,10,
34, 35

13, 54

13,53
13, 52
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NGUNXIN

afif BB T

QXx316J

2.5 Amp Smart Gate Driver Optocoupler

Ve (REE A EETR
Ve Low Level Supply Current

-0.7 -0.4

Ve SRR
Ve High Level Supply Current

-0.5 -0.14

HElEEEk=s Nt echn
Blanking Capacitor
Charging Current

|CHG

Vogsar =0-6V,
Voesar = 0-6V,

-0.13 -0.24

-0.33

HelEEEka=ieEtechn
Blanking Capacitor
Discharge Current

|DSCHG

\/DESAT =7V

10 30

12, 56

12,35

1,36

37

UVLO (&
UVLO Threshold

VU\/LO+

IF:TOmA,VOUT >5V

11.6 123

135

\/U\/LO—

|;:WOmA,VOUT <5V

9.2 1.1

12.4

UVLO ifa
UVLO Hysteresis

Vuvior - Vuvio-

DESAT 58
DESAT Threshold

VDESAT

Veea - Ve > Vuvio-

6.0 6.7

7.5

38

14, 39

BNFERRMNEES
Threshold input current Low to
high

|F(ON)

lo =0mA, Vo > 5.0V

50

mA -

WNERENSENET
Threshold input voltage High to
low

Vor

lo =0mA, Vo < 5.0V

0.6 -

g Switching Specifications (AC)

BrAF B, HEMENSETE Ta= 25°C, Veai = 5V, and Veeo - Ve = 30V, Ve - Ve = 0 VIS,
PTE RIS/ B AEIE BRIES TR,
Unless otherwise noted, all typical values at Ta= 25°C, Ve =5V, and Veeo - Vee = 30V, Ve - Ve = 0V
All Minimum/Maximum specifications are at Recommended Operating Conditions.

2 Coasy Pl Sis =\ SaRME BAE =2l &/iE
Parameter Symbol Test Conditions Min Typ Max Unit Note
Vin Bk i B G EER AT 8] 15 16
Vin to High Level Output toLy 0.10 0.30 0.50 W7I 18I
Propagation Delay Time e
R S 19, 20,
Vin EMEEE i S IEER RS 40, 49,
Vin to Low Level Output oL 0.10 0.32 0.50 50
P\r?pigtartlon Delay Time Rg =10 O,
BORREAR PWD Cg =10 nF, -300 20 300 -
Pulse Width Distortion fZ10kHz,
E%fﬂﬁﬁ%ﬁﬁZl@E’M?%ﬂ)E% Duty Cycle = 50%
Propagation Delay Difference PDD -100 - 100 -
Between Any Two Parts ns
10%2 90%89 EFHAdiE] £ _ 50 -
10% to 90% Rise Time 0
90%Z! 10%H9 T~ pAT 8] & _ 50 -
90% to 10% Fall Time
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NGUNXIN QX316J
BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

DESAT EXE! 90%#9 VOUT $ER Rg=10 Q,
o toesaT(0%) - 0.3 0.5 21, 51
DESAT Sense to 90% VOUT Delay Cg=10nF

DESAT B3 F| 10%H9 VOUT FEIR 22, 4,
o toesaT(0%) Veeo - Vee =30V - 2.0 3.0
DESAT Sense to 10% VOUT Delay 51

DESAT & ME KRB FEZEE SR
DESAT Sense to Low Level FAULT tpesatiFaon - - 1.8 5 42, 51
Signal Delay

DESAT EJ#£%! DESAT {REB &%
FEIRAT 8]

DESAT Sense to DESAT Low
Propagation Delay

toesatow) - 0.1 0.25 1.0 51

s
DESAT EBHLENRFB &S SR "

AY78) tReseT(FALLT)
DESET to High Level FAULT Signal
Delay

- 3 7 20 23,51

WIRESITEE
RESET Signal Pulse Width PWagser - 01 - - -

UVLO & VOUT RYSFEIR
i tuvioon - 5.0 -
UVLO to VOUT High Delay Vee, =1.0ms

44
UVLO 2 VOUT HYEZEIR ramp

‘ - 50 -
UVLO to VOUT Low Delay uvLo OFF

B SR HRESTIE Ta =25°C,
Output High Level Common |CMy| Vem = 15000V, 15 30 -
Mode Transient Immunity Ve =30V 45, 46,

A T A k\//HS
BB RRFHRESTINE Ta = 25°C, 47,48

Output Low Level Common Mode |CM] Vem = 15000V, 15 30 -
Transient Immunity Ve =30V

 —
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NGUNXIN QX316J
BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

BB IS4 Typical Performance Curves

Fig.1 Output High Current vs. Ambient Temperature Fig.2 Output Low Current vs. Ambient Temperature
2
< 7
E 15 E P
3 2 TTT—
LN S (U
£ 16 - I N N N
()
= =
O S 4
L) O
g 14 ///_’ £ 3
E r
oy =]
5 12 & Vout=VEE+15V
S 5
o — Vout=VEE+2.5V
1 0
-40 10 20 50 80 110 -40 -10 20 50 80 110
Ambient Temperature-T,(°C) Ambient Temperature-T,(°C)

Fig.3 Low Level Output Current During Fault Condition vs. ) ) .
Fig.4 High Output Voltage Drop vs. Ambient Temperature

Output Voltage
200 ~ 2
£ >
5 175 ———- .
E E >§ 1 I0UT=-650uA
- ~
§ = 150 I — I0UT=-100mA
£ -0 S 0
3 g 125 o e
EE: 9E -1
2= o
£% 10 $
o9 )
—_ O s -
$= 75 i : 2
33 if i --=--40°C 5
3= 50 —25°C ° -3
3 ....... 110°C =
25 T 4
0 5 10 15 20 25 30 -40 -10 20 50 80 110
Output Voltage-Voyr(V) Ambient Temperature-T,(°C)
Fig.5 Output Low Voltage vs. Ambient Temperature Fig.6 High Output Voltage vs. Output High Current
0.2
S S
E 0.15 §
| ()
S o1 s
2 g
= =
£ S
2 005 pe
£ @
o T
27.6
0 274
-40 -10 20 50 80 110 0 0.2 0.4 0.6 0.8 1
Ambient Temperature-T,(°C) Output High Current-I,4(A)
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NGUNXIN QX316J
BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

Fig.7 Low Output Voltage vs. Output Low Current Fig.8 Supply Current vs. Ambient Temperature.
8 25
===-110°C ICC1H
s T 20—
26 e -40°C é ________
= e
) L
¥ 5 s 15 e
= 20t
E B
1 =
é ; 10
o 2
2 a 5
-
0
0 0.5 1 1.5 2 2.5 -40 -10 20 50 80 110
Output Low Current-I, (A) Ambient Temperature-T,(°C)
Fig.9 Output Supply Current vs. Ambient Temperature Fig.10 Output Supply Current vs. Output Supply Voltage
4 2.5
:E“ ----1CC2H g
= R < 22
o3 =
£ £
2 £ 19 -
i= A
32 S e
> > mememem=mTTT
= B 16 m-mmmt
=5 =%
= =
21 2
3 2 13 ===-1CC2H
3 S —1ccaL
0 1
-40 -10 20 50 80 110 15 20 25 30
Ambient Temperature-T,(°C) Output Supply Voltage-V,(V)

Fig.11 Blanking Capacitor Charging Current vs. Ambient ) )
Fig.12 Supply Current vs. Ambient Temperature

Temperature
L -0.15 0
% 01 ----[EL
;:D < —I[EH
£ 1.2 E 02
& -

|
i< £ 03
22 s :
=5 = -04
g 5
5] B .05
E" -0.3 §-
= -0.6
=]
i)
@™ 035 -0.7
-40 -10 20 50 80 110 -40 -10 20 50 80 110
Ambient Temperature-T,(°C) Ambient Temperature-T,(°C)
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NGUNXIN
2T (B

QXx316J

2.5 Amp Smart Gate Driver Optocoupler

Fig.13 Collector Current vs. Output Current

Fig.15 Propagation Delay vs. Ambient Temperature

Fig.17 V|\ to High Propagation Delay vs. Ambient Temperature

Ambient Temperature-T,(°C)

Fig.14 DESAT Threshold vs. Ambient Temperature

4 8
====-40°C -

@ —25°C a{_

é 3 e 110C 7 E 75
3 =
% ,,,,,,, 5
,,,,,,, o)

E2 e e £ 7
c. T 2
5 7 z
S I >

=1 I 65
S i
© =)

0 6

0 0.5 1 15 2 -40 -10 20 50 80 110
Output Current-Iyyr(mA) Ambient Temperature-T,(°C)

Fig.16 Propagation Delay vs. Supply Voltage

0.5 0.3
----TPLH ===-TPLH
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= e
] 0.25
203 =
Q Q
a a
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2 02 =)
o) [l
o P 02
=9 =9
201 Z
0 0.15
-40 -10 20 50 80 110 15 20 25 30
Ambient Temperature-T,(°C) Supply Voltage-Vc,(V)

Fig.18 V| to Low Propagation Delay vs. Ambient Temperature

0.4 0.35
--=-VCC1=4.5V -===VCC1=4.5V
e —— VCC1=5.5V g 3 —veci=ssv ]
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| |
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0 0
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& & 015
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NGUNXIN

QXx316J

BFIlI R BB 2.5 Amp Smart Gate Driver Optocoupler

Fig.19 Propagation Delay vs. Load Capacitance

Fig.21 DESAT Sense to 90% VOUT Delay vs. Ambient

Fig.20 Propagation Delay vs. Load Resistance

0.35 0.4
-=--TPLH
- 03 w — TPHL
5 g2 03
E 3
) ----TPLH <
& 025 2
‘S — TPHL .E 0.2
5 02 5
1] 1]
3 3 0.1
Il = "
015 £
0.1 0
10 40 70 100 0 10 20 30 40 50
Load Capacitance (nF) Load Resistance()

Fig.22 DESAT Sense to 10% VOUT Delay vs. Ambient

Temperature Temperature

\ 2.5 \ 6
> >
[} © [
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3= 324
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o 3 o 3
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8 g 2
% 5 % 5
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g 09 S 1
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-40 -10 20 50 80 110 -40 -10 20 50 80 110

Ambient Temperature-T,(°C) Ambient Temperature-T,(°C)

Fig.23 DESAT Sense to 10% VOUT Delay vs. Load Capacitance.

Fig.24 DESAT Sense to 10% VOUT Delay vs. Load Resistance.
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iR 8 Test Circuits Diagrams

wv(®

0.4 vﬂ;)

5V

Fig 25. Iraum test circuit Fig 26. Iragmy test circuit
Vine VE ViNs VE
0.1l 0.1 pF, 10 mA 0.11
HE — Vin- ViLED2+ 5V HE —] Vin- ViED2+
T Veer DESAT T Veet DESAT
+— GND1 Veez +—1 GND1 Veea
RESET Ve & RESET Ve
FAULT Vour FAULT Vout
\EAULT —™ IFAULT —
VLED1+ Vee VLED1+ Vee
—] ViLeD1- VEE — VLEeD1- VEE
Fig 27. loy pulsed test circuit Fig 28. I, pulsed test circuit.
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louT — 30V FAULT Vout 20V
V) v 38
LED1+ EE —l 0.1 pF Vi ED1+ VeE 15V
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Fig 29. Io\r test circuit. Fig 30. Voy pulsed test circuit.
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Fig 31. Vg test circuit.
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Fig 32. lccy test circuit.

Fig 33. Iccy test circuit.
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Fig 35. lcca test circuit.
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Fig 34. lccop test circuit
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Fig 36. lcys pulsed test circuit.
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10mA

Fig 37. Ipscc test circuit.
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Fig 38. UVLO threshold test circuit
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Fig 39. DESAT threshold test circuit.
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Fig 41. toesatos) test circuit
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Fig 42. toesariFaum test circuit
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F|g 43, tRESET(FATF) test circuit.

o3 ’ Vine VE T o
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1 Vin- VLED2+ ST';?'.EE 2 =
S T - veer pesar |—t oM
vy HIGH $—] GND1 Vi 0.1
3kS T0Low £ee HF—
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VFA""ET FAULT v o CD
out
BAA 30V
VLED1+ VEE 10
(| ~T
— VLED1- VEE
Fig 45. CMR test circuit, LED2 off.
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Fig 47. CMR test circuit, LED1 off.
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Fig 44. UVLO delay test circuit.
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Fig 46. CMR test circuit, LED2 on.
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Fig 48. CMR test circuit, LED1 on.
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Fig 49. Vour propagation delay wave forms, non-
inverting configuration.

VIN- oV

Vine -} 25V Ja2s5v

Fig 51. Desat, Vour, fault, reset delay wave forms.

Fig 50. Vour propagation delay wave forms,
inverting configuration.
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Fig 53. Iy test circuit. Fig 54. I test circuit.
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Fig 55. Igy test circuit. Fig 56. Ig. test circuit.
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HIBVIES(RIP IGBT [JIREIEBEE Typical Fault Protected IGBT Gate Drive Circuit

QX316) B—Z T EBRVEREMIRIKNZE, H IGBT A Ve HISRIFERRE, E5LE, ST, BRTERERA. &
PR AR Ve i@, RIESIE (UVLO) | IGBT BKIIMIFR SR R InFINEE, LIRAIREHHRHNRIT RIBMEMEBISRIF,
The QX316J is an easy-to use, intelligent gate driver which makes IGBT V¢ fault protection compact, affordable, and easy-
to-implement. Features such as user configurable inputs, integrated V¢ detection, under voltage lockout (UVLO), soft
IGBT turn-off and isolated fault feedback provide maximum design flexibility and circuit protection.

HCPL-316J
——{1] vin. VE |16 —L _L _L
* _| CBLANK
—L2] vin ViLED2+ |15 - T
T 100 @ DDESI’"
| 1 -
: TE Veer DESAT [14 ‘/\/\,—J P
uc = T Vg
Re 4| anD1 Veez [13
< +
5 | RESET ve [12 1 » Ra
- |—AN»——||< Vee
6 | FAULT Vour |11 _
7 | ViLED1+ VEe |10 +\*
— ¥
'—E ViED1- Vee |9
RpuLL-DOWN —| K Vce
*THESE COMPONENTS ARE ONLY REQUIRED WHEN NEGATIVE GATE DRIVE IS IMPLEMENTED.

1. HFERAS FAOIRIERIAE Description of Operation during Fault Condition
o DESAT &imi@id Dogsar 1515 IGBT Ve BBIE
DESAT terminal monitors the IGBT V¢ voltage through Dpgsar.
o L DESATImAVEBEEIL 7V B, IGBT [JBE (Vour) EiEMREE
When the voltage on the DESAT terminal exceeds 7V, the IGBT gate voltage (Vour) is slowly lowered.
o FAULT BH{REEFRT, BAIMIEHI SRS
FAULT output goes low, notifying the microcontroller of the fault condition.
o UTHIRRRENE SRYENE
Microcontroller takes appropriate action.

2. HitsE) Output Control

QX316) #9%H (Vour A1 FAULT)ES Vi, UVLO FIRUEIAY IGBT Desat {R47454l, tNTFEF~, QX316) AL BIER Vi, 3k
VinBINRIRERIEsAFRE. SHREREREN, Vi ORRSFESETY, Ak V. SEEREFRE, VinORRS
REEF, FFUOHR Vinee —B UVLO KR (Ve - Ve > Vuvo),  Vour ATFREILEEEBF, QX316) A DESAT #2NINEERE AL
IGBT fRIFRIEZERIR, UVLO FEHIR DESAT AITIEE. —B Vyvio. > 11.6 V, DESAT T AE, HE Vyvo- <124V, Elt,
QX316) B9 DESAT &A1 UVLO IneeiEIIE, LABBRIFELRY IGBT fRiF,

The outputs (Vour and FAULT) of the QX316J are controlled by the combination of Vi, UVLO and a detected IGBT

Desat condition. As indicated in the below table, the QX316J can be configured as inverting or non-inverting using

the V. or V. inputs respectively. When an inverting configuration is desired, V. must be held high and V.
toggled. When a non-inverting configuration is desired, V. must be held low and V. toggled. Once UVLO is not

active (Veea - Ve > Viwo), Vour is allowed to go high, and the DESAT detection feature of the QX316J will be the
primary source of IGBT protection. UVLO is needed to ensure DESAT is functional. Once Vyy o+ > 11.6 V, DESAT will
remain functional until Vyvio. <12.4V. Thus, the DESAT detection and UVLO features of the QX316) work in
conjunction to ensure constant IGBT protection.
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Vine Vi WOVerV) | Coni'ltﬁz Pt ON| 6 FAUT Output | Vour
X X Active X X Low
X X X Yes Low Low

Low X X X X Low
X High X X X Low

High Low Not Active No High High

BRVRY R FRFIHE(E Typical Application/Operation
1. BERENSEFEPE AR Introduction to Fault Detection and Protection

— PN EBR AP TRAINERR S K EZS MRS, HhASEHEIEIINR IGBTs EAEBEAMIE, XLEHIER
B APIRMERER . BT AFIEEERNAR IR EHAVBUSHNERRER. BTIRFITEERSHAIERIES
HFE, RS AT HLARMRIKEIEBEPAIEHSIE. EEU—MHEIERET, BT IGBTs AIBRE=IEEN, S
BOSERIDRERA R, HRAFEREISSHAIBTIEMAT, IGBTs IR, FEEBREIASTRABEE EFARIGIIBEKFE
LIE. SEIEINAIITHFERESEIRREIAAZINRIA, A TIHILRIARRNZE, WIRSLHESIERF, LIRSk AHFEIR
& ISR,

The power stage of a typical three phase inverter is susceptible to several types of failures, most of which are
potentially destructive to the power IGBTs. These failure modes can be grouped into four basic categories: phase or
rail supply short circuits due to user misconnect or bad wiring, control signal failures due to noise or computational
errors, overload conditions induced by the load, and component failures in the gate drive circuitry. Under any of
these fault conditions, the current through the IGBTs can increase rapidly, causing excessive power dissipation and
heating. The IGBTs become damaged when the current load approaches the saturation current of the device, and the
collector to emitter voltage rises above the saturation voltage level. The drastically increased power dissipation very
quickly overheats the power device and destroys it. To prevent damage to the drive, fault protection must be
implemented to reduce or turn-off the overcurrents during a fault condition.

—HHEEARAORRR S SR IR R A A AN ARERES, (BISS NIk, FABMITHEE, BERIRTERERE,
PR AFIEZRERRT T B SRRzt TAIGER. ZEBBUMEESRE. (KA. BoE. [IFEIERRNMATS.
A circuit providing fast local fault detection and shutdown is an ideal solution, but the number of required compon-
ents, board space consumed, cost, and complexity have until now limited its use to high performance drives. The
features which this circuit must have are high speed, low cost, low resolution, low power dissipation, and small size.

2. NPERERFSE Applications Information

QX316) HE TR, KEREEREE. BAMNELEZENSERE. IGBT ImAEN. KUK — 1 iREAIHSE
WESRIREMREI— 16 5B EFRITRE.

The QX316 satisfies these criteria by combining a high speed, high output current driver, high voltage optical
isolation between the input and output, local IGBT desaturation detection and shut down, and an optically isolated
fault status feedback signal into a single 16-pin surface mount package.
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QX316J R ABRISEICN A2 @I Wl IGBT RYIEFN (SREBR) BE, FHEERIRBEBIIESRER A SEHET
HUTSEIRATY, AMVIRINEBEE IS (E IGBT 1285 eAUREEIR, BLEFEBIMERIESE, ERSGFEAZIBIMEKTFEZ
B, %5 IGBT XM, £ IGBT KUPRZSEAE], HERIGNEBIEAR, LALEFEERA SR 55,

The fault detection method, which is adopted in the QX316J, is to monitor the saturation (collector) voltage of the
IGBT and to trigger a local fault shutdown sequence if the collector voltage exceeds a predetermined threshold. A
small gate discharge device slowly reduces the high short circuit IGBT current to prevent damaging voltage spikes.
Before the dissipated energy can reach destructive levels, the IGBT is shut off. During the off state of the IGBT, the
fault detect circuitry is simply disabled to prevent false ‘fault’ signals.

MRINEEGARIREENER, BB RRIPASZERZNE IGBT RS LEXRIBH, (BRUNEMRIKEIEREREEYNEE
5 IGBT #fnieE, NWizim&BEM, BIEEUSEBMEE, QX316) BMEEMRIKENSEENERIIBER F2aeiRE
IGBT B9Zh#E. KIBFANEENS— P EIPAILE SR IGBT B9I0FE, RABRBNE, FE—  EBREERIZR
2T{ERSEE. Eit, FHEEIFRTAIEERISEERERF IGBT,

The alternative protection scheme of measuring IGBT current to prevent desaturation is effective if the short circuit
capability of the power device is known, but this method will fail if the gate drive voltage decreases enough to only
partially turn on the IGBT. By directly measuring the collector voltage, the QX316J limits the power dissipation in the
IGBT even with insufficient gate drive voltage. Another more subtle advantage of the desaturation detection method
is that power dissipation in the IGBT is monitored, while the current sense method relies on a preset current threshold
to predict the safe limit of operation. Therefore, an overly conservative over current threshold is not needed to
protect the IGBT.

3. HEER AR Recommended Application Circuit

Qx316) BEERBFHERAEMR RN, — M EREEFEMANI— N FIEEBREERL, ERT 5 ZiEHREN
F. Bl 57 FrprRROEE N AR BRI 7 A QX316) IR IKENFRER,

The QX316J has both inverting and non-inverting gate control inputs, an active low reset input, and an open collector
fault output suitable for wired ‘OR’ applications. The recommended application circuit shown in Fig 57 illustrates a
typical gate drive implementation using the QX316J.

PP EEIRFSIREB AR 0. IUREFRBESREBIE AR, BT RBERNESIER, —MNDEBROMA)BIRIES T .
DESAT — &7 100pF AR A BHIENEB IO AR DF9INRTTH . MMREBIE(10Q) BT IRk SRR, izt
IGBT S=EB#RFBIERY_EFHAN TRERTIE), FFERESEEMNESHILBE — 1 To/R LRI 3.3kQF1— 330pF RUEIRER. VourRY
A7TKQ TR AR — PRI TR B PR BIE(Von). XN, Bt0NEHIERT, IGBT IkzizRXk, B2
MizHIssEI g ES ET = IREHE,

The four supply bypass capacitors (0.1 uF) provide the large transient currents necessary during a switching transition.
Because of the transient nature of the charging currents, a low current (5mA) power supply suffices. The DESAT diode
and 100pF capacitor are the necessary external components for the fault detection circuitry. The gate resistor (10Q)
serves to limit gate charge current and indirectly control the IGBT collector voltage rise and fall times. The open
collector fault output has a passive 3.3kQ pull-up resistor and a 330 pF filtering capacitor. A 47kQ) pulldown resistor
on Vour provides a more predictable high level output voltage (Vop). In this application, the IGBT gate driver will shut
down when a fault is detected and will not resume switching until the microcontroller applies a reset signal.

 —
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Fig 57. Recommended application circuit.
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T8I RSE Behavioral Circuit Schematic

QX316J RITNREITHERE 60 FRIZIEERTR, ZSEERS AT QX316) REFIINMESHIEEERIE,
The functional behavior of the QX316J is represented by the logic diagram in Fig 60 which fully describes the
interaction and sequence of internal and external signals in the QX316J.

1. 8 IC Input IC

T‘ EEFXELT, RMMelFmEils, SEHEstPRSRIraNESES LED(ES, @bt TEBMRARRK
, SIS IIAPRSAZIERT IGBT fithkAvESl. SANFEFSAT, #ismEiESHANEEENE, HEEhHENEEF
ﬁ xﬂk,u, =5 LED gl Xin (MLREF) . SRS SFR, EESNUSIMSHITALE
In the normal switching mode, no output fault has been detected, and the low state of the fault latch allows the input
signals to control the signal LED. The fault output is in the open-collector state, and the state of the Reset pin does
not affect the control of the IGBT gate. When a fault is detected, the FAULT output and signal input are both latched.
The fault output changes to an active low state, and the signal LED is forced off (output LOW). The latched condition
will persist until the Reset pin is pulled low.

2. it 1C Output IC

=ABMESIEFEREIEEHEAPIAZES: LED (SRR, UVLO IEIE(ES., W0 IGBT EBMARGNEIHIE, BHABES
[E&T UVLO B8, M LED (E5R=HIRanzsrE AT, ZAERasshE— 1 EIERE, LSRRG SR T
HEEXTAREINSB, WRENEIXERS, FTie LED RS, HtE# 50x DMOS 8&EHK, WMRE LED E
SSEIENE] IGBT KIgHHIE, HISESHMIMFESE RS, —EAMEA 50x DMOSIREHKER, — TR/
B9 Ix DMOS TR e Hislia, RIEHST IGBT MitkhiFE, =ik 2V LITRS, 50x DMOS IREBXIE, 5 IGBT #f
WEFEMHE Ve £, SIRESHREFNFESEERS, BE LED F5XH.

Three internal signals control the state of the driver output: the state of the signal LED, as well as the UVLO and Fault
signals. If no fault on the IGBT collector is detected, and the supply voltage is above the UVLO threshold, the LED
signal will control the driver output state. The driver stage logic includes an interlock to ensure that the pull-up and
pull-down devices in the output stage are never on at the same time. If an undervoltage condition is detected, the
output will be actively pulled low by the 50x DMOS device, regardless of the LED state. If an IGBT desaturation fault is
detected while the signal LED is on, the Fault signal will latch in the high state. The triple darlington AND the 50x
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DMOS device are disabled, and a smaller Ix DMOS pull-down device is activated to slowly discharge the IGBT gate.
When the output drops below two volts, the 50x DMOS device again turns on, clamping the IGBT gate firmly to V.

The Fault signal remains latched in the high state until the signal LED turns off.
250 pA VE (16)
..
. DESAT (14)

e I i
o

Fig 58. Behavioral Circuit Schematic

= Veca(13)

uvLo

<12V
Ve (12)

) Vour (11)
s 50 x
[ 'j VEE (9,10)
—1x
= ,i

Fig 59. Output pull-down resistor Fig 60. DESAT pin protection Fig 61. FAULT pin CMR protection
—1] .
s Viepz = ; TE Vect
Viep2e : DESAT T (] oot
DESAT
Vecz 5] meser
Veez Ve e
[6] FAuT
Ve Vour
Vour Veg 7] veeon.
VEE VEE —— 8 | vieot.
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3. Hith#EFRIAH Other Recommended Components

57 chERIFIFE RS B — M@t THIFBME. — DESAT BIBMRIPEBIA. — FAULT 3|MIF3Z5(330pF)F1— FAULT 3
RE)_EH B RE,

The application circuit in Fig 57 includes an output pull-down resistor, a DESAT pin protection resistor, a FAULT pin
capacitor (330pF), and a FAULT pin pull-up resistor.

4. i ThEREZE Output Pull-Down Resistor

it SR FRYEEHEERE), BHEEIE EFHE Ve, FHRIFE 3 N TIREERUR. RnHBREEEREmEE
F, BEREBE/ MY REEZ EFALIZE Veo-3(Ve) 5 Ve ZiBle AT RBIHLEBERSIE Veeo-3(Vey), EifERLRS
Vee ZIEIE—1THIEEBE Rovipown, LAMEERILASEFAT4EILD 650uA AERR, THFEEREBUATIEMEIRANE,
ATLARIB AT Roui-down = [Veca=3 *(Vee)l/650pA 1 TIEEE,

During the output high transition, the output voltage rapidly rises to within 3 diode drops of Vcc,. If the output
current then drops to zero due to a capacitive load, the output voltage will slowly rise from roughly Vec-3(Vge) to
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Vcee within a period of several microseconds. To limit the output voltage to Vecz-3(Vge), a pull-down resistor, Rpyy.-
pown between the output and Ve is recommended to sink a static current of several 650pA while the output is high.
Pull-down resistor values are dependent on the amount of positive supply and can be adjusted according to the
formula, Rpui-down = [Veca=3 * (Vae)] / 650pA.

5. DESAT 3|#ME~ DESAT Pin Protection

5 IGBTs ISR _IRE S ABIE RS ERBERICENERESEMRE, X0at=S5 DESAT 5|/ EFER
KHORERIEBRE, NRAREURFERANE, BNEMBIETERAERR. N7 EX N ERREIENSTIRERSE
ERRO7KFE, BEIBA— 100 BXIBAIEEES DESAT “IRE SR, XM HTBAIEIER=Z DESAT i{Es) DESAT jHiRAY
18

The freewheeling of flyback diodes connected across the IGBTs can have large instantaneous forward voltage
transients which greatly exceed the nominal forward voltage of the diode. This may result in a large negative voltage
spike on the DESAT pin which will draw substantial current out of the IC if protection is not used. To limit this current
to levels that will not damage the IC, a 100 ohm resistor should be inserted in series with the DESAT diode. The
added resistance will not alter the DESAT threshold or the DESAT blanking time.

6. & CMR ) FAULT 3|B_LiEBZS Capacitor on FAULT Pin for High CMR

SSRGS T SIS, REREERSESNS SRS L. SEmitt BNEE— 330pF BE=E (B 60), ZEE
CMR 29 15kV/us B, BISKISEERI CMOS IREAIR, JteUEI XIS, FERBSASEIISERE HER,
Rapid common mode transients can affect the fault pin voltage while the fault output is in the high state. A 330pF
capacitor (Fig.60) should be connected between the fault pin and ground to achieve adequate CMOS noise margins
at the specified CMR value of 15kV/us. The added capacitance does not increase the fault output delay when a
desaturation condition is detected.

7. FAULT S|i1_ERY_ERIEBBESE Pull-up Resistor on FAULT Pin

WSS |HE— P EEAHEEY, FWFEE— FRABRRREHSEHES.
The FAULT pin is an open-collector output and therefore requires a pull-up resistor to provide a high-level signal.

8. XdF& CMR, RFEtMERI CMOS 3% TTL 3RahFEEE Driving with Standard CMOS/TTL for High CMR

MNiEBXEEREIMAm S REINBRNESEEE (MR NEZERS, wREERIXMES, LIRS CMR
88, BIASIH Vi A0 Vi IRBBEMES, LN HEARESSEM M=, Skt tisk MR
ROMINIXENEEEE, QNEREBARTTIREET, FRERARER CMOS Bf, TTL SREDEEE

Capacitive coupling from the isolated high voltage circuitry to the input referred circuitry is the primary CMR
limitation. This coupling must be accounted for to achieve high CMR performance. The input pins Viy. and V. must
have active drive signals to prevent unwanted switching of the output under extreme common mode transient
conditions. Input drive circuits that use pull-up or pull-down resistors, such as open collector configurations, should
be avoided. Standard CMQOS or TTL drive circuits are recommended

 —
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Fig 62. Typical input configuration, non-inverting Fig 63. Typical Input Configuration, Inverting
L [ ] vin
— 2] vin [z] vin
3] veer
> TE Vees i (ID L, —
HC J: ( 5 T E - :: GND1
<
[5 | meseT
FAULT
[e] Faur
7

[
@
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Fig 64. Local shutdown, local reset configuration
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9. QX316 MIAUBAIEEFECE User-Configuration of the QX316) Input Side

Vine, Vino, FAULT #0 RESET #\5 B SRz SRS R ECE R a8, BEAFEURTEBEIRaIER, QX316) FITA
BABMARSARMR A, &R Tk N BRI SRR IR R A E A B SR E LA

The VN, Vino, FAULT and RESET input pins make a wide variety of gate control and fault configurations possible,
depending on the motor drive requirements. The QX316J has both inverting and non-inverting gate control inputs,
an open collector fault output suitable for wired ‘OR" applications and an active low reset input.

10. QX316) IE/AB/ AR 3Rz Driving Input pf QX316J in Non-Inverting/Inverting Mode

Qx316) R IXNER E R BT LAER Vin A0 Vi BBAKIR B R AEEAFR AR, 21E 62 frin, SFREREIFRAEN, BT
RBEGERR) GNDY, B VRSB, FD#R V.. 2B 63 Pix, SFEREREN, VN JEEE Vo, ERIFES
B, FR Vi

The Gate Drive Voltage Output of the QX316 can be configured as inverting or non-inverting using the V. and V.
inputs. As shown in Fig 62, when a non-inverting configuration is desired, Vi is held low by connecting it to GND1
and Vi, is toggled. As shown in Fig 63, when an inverting configuration is desired, V|y. is held high by connecting it
to Ve and Vi is toggled.

1. BEBxlT, BERE 1z Local Shutdown, Local Reset

9N 64 B, XJ QX316) ARz N22AIE R H o Bt TH18, HEASERERE, MIMESNENRETF, NmE
eI R,

As shown in Fig 64, the fault output of each QX316J gate driver is polled separately, and the individual reset lines are
asserted low independently to reset the motor controller after a fault condition.
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12. ©ERFERT, ST Global-Shutdown, Global Reset

GNE 65 P, BIRENRIBIRIERS, B FAULT I 4bEs VING, aTLUE QX316) R ENEHIERE R T BahxiT,
X FEalSEHEaIakazE, 4 QX316) AU SEFISHIER H AT LIE— M HEERISIES L DEREE—#R, F— 120
HiESEESHMEHREEO, 2 6 PMMRIREIRHAUEAT—MONZEEEER, SiEhbESRKRENEERX 6 > QX316
WitRakzNgE, ML L= H— RIS E M,

As shown in Fig 65, when configured for inverting operation, the QX316J can be configured to shutdown

QX316J
2.5 Amp Smart Gate Driver Optocoupler

automatically in the event of a fault condition by tying the FAULT output to VIN+. For high reliability drives, the
open collector moutputs of each QX316J can be wire 'OR’ed together on a common fault bus, forming a
single fault bus for interfacing directly to the micro-controller. When any of the six gate drivers detects a fault,

the fault output signal will disable all six QX316 gate drivers simultaneously and thereby provide protection against
further catastrophic failures.

13. BEzhE{I Auto-Reset

Fig 65. Global-shutdown, global reset configuration Fig 66. Auto-reset configuration
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TO OTHER
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TO OTHER —
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Fig 67a. Safe hardware reset for non-inverting input Fig 67b. Safe hardware reset for non-inverting input

configuration (automatically resets for every Vv, input) configuration
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90 66 P, BRIE ViVEBINEEZIEE (REIFRIE) B, B RESET i&# Vi, AL QX316) RENBEIENL
EXFMER T, EXMERT, S FFXBESIRRAEB N GIEB NG EIIMR R E SREMSE TR, T
IGBT IEETFRY, BrESMNERFLM, REHER, RS RSEMFSIERES, ERMkEsESER"T]
R RESHEEHEDF. NRIIIEHESELSN PWM S, TIBEHIFSRE F AN ES Tl E—BEEN L,
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BmEE, HEhHrLiEEkke—RREMEhzE, BXMESI=ATI (BaIEE) BRETREHER. 3
QX316) REANBEEMN, RIENRISIEESITEE 3uso
As shown in Fig 66, when the inverting V|y. input is connected to ground (non-inverting configuration), the QX316J

can be configured to reset automatically by connecting RESET to V.. In this case, the gate control signal is applied

to the non-inverting input as well as the reset input to reset the fault latch every switching cycle. During normal
operation of the IGBT, asserting the reset input low has no effect. Following a fault condition, the gate driver remains
in the latched fault state until the gate control signal changes to the ‘gate low" state and resets the fault latch. If the
gate control signal is a continuous PWM signal, the fault latch will always be reset by the next time the input signal
goes high. This configuration protects the IGBT on a cycle-by-cycle basis and automatically resets before the next ‘on’
cycle. The fault outputs can be wire 'OR'ed together to alert the micro- controller, but this signal would not be used
for control purposes in this (Auto-Reset) configuration. When the QX316)J is configured for Auto-Reset, the
guaranteed minimum FAULT signal pulse width is 3 ps.

14, BIEHELEHITES Resetting Following a Fault Condition
NTEHIERS (FAULT MHREET) EIRSESHFFFERIE, RESET 3| UAHERT, LIIRMARLsIEatires
HEEFAULT L (SBF) . 7EHE RESET SHINREF AT, im)\ (VIN) FRESHREREL (VOL) K8
PR, XATLABERiEhze BRI, e LUBEEREL S RESET (ES 58BN GESHITEL, XoLUBIZHEE
FIRRERANE, WAILUBIEELNS RESET (E55GERTMNESH ﬁﬂyo E 67a s AERIEMANEE S, s
RESET 825 VIN+HES#HT R EaENRL. B 67b ¢ TTQDHEBE VIN+ /RESET 152, fESEBE{HizHI2e80 RESET (55
BNGTF - RES, B, B 67¢ FE 67d B/~ 7 BolEAGEHSRE TR ENRERNRE.
To resume normal switching operation following a fault condition (FAULT output low), the RESET pin must first be
asserted low in order to release the internal fault latch and reset the FAULT output (high). Prior to asserting the RESET
pin low, the input (VIN) switching signals must be configured for an output (VOL) low state. This can be handled
directly by the microcontroller or by hardwiring to synchronize the RESET signal with the appropriate input signal. Fig
67a shows how to connect the RESET to the VIN+ signal for safe automatic reset in the non-inverting input
configuration. Fig 67b shows how to configured the VIN+/RESET signals so that a msignal from the

"

microcontroller causes the input to be in the “output-off” state. Similarly, Figs 67c and 67d show automatic RESET

and microcontroller RESET safe configurations for the inverting input configuration.

15. FAPECE QX3716) farHMl RG FOrTiskeRfE=E User-Configuration of the QX316) Output Side Rg and Optional Resistor Re
% ERBE Rg (AR Ve ¥ VEE) BORINRTE TR 7e/BEBERIR (lon, peax F1 lorr, peax) BUBRA(E, EILCROZEISEZELAICED
HWIKAN IGBT IR, BEH EMHNFERERIEER/NTHREBERIEE (lon, reac < lorr, peak) « XITFIXFPES, ATLAFER
—NEERYEBEE (Rc) #0Rg EEHLL})\JZE lon, peak A0 lor, peak, MIAEE{EALEQ _IRE, EARAI, 2EE 68, ik R
BEME, FFEIRI loy, reak = 0.5 A, ReBVENT LB TERIS AL
The value of the gate resistor Rg (along with Ve, and V) determines the maximum amount of gate-charging/dis-
charging current (lonpeax and lorrpeak) @nd thus should be carefully chosen to match the size of the IGBT being driven.
Often it is desirable to have the peak gate charge current be somewhat less than the peak discharge current (lon peax
< lorrpear)- For this condition, an optional resistor (R¢) can be used along with Rg to independently determine lon,peax
and logr peag Without using a steering diode. As an example, refer to Fig 68. Assuming that Rg is already determined
and that the design loy peak = 0.5A, the value of R¢ can be estimated in the following way:

L. L 2= - )
_[4 —-(-5)]
- 05
=18
=8
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16. RAYNTERE ResiEaMmEER Higher Output Current Using an External Current Buffer
ANT1RS IGBT RIK=NER, FILAERAERBERE R (U0E 69 PRy npn/pnp &iMeEs). RIBELSEIBHIEFSRIP
BRIRAFRE, NEHRMER, AT AESIERM NMRIT IGBT AUEXkMFE, FTEEMAZI VEE f9ZhashiEzE—" 10nF 89
B, FEEEIATE npn / pnp ERZEREA—" 10Q89EE[H, MJD44H11/MIDASH1T IZERT 5K 8A HIEET.
D44VH10/ D45VH10 iI@AF &K 15A BIEBITR.
To increase the IGBT gate drive current, a non-inverting current buffer (such as the npn/pnp buffer shown in Fig 69)
may be used. Inverting types are not compatible with the desaturation fault protection circuitry and should be
avoided. To preserve the slow IGBT turn-off feature during a fault condition, a 10nF capacitor should be connected
from the buffer input to VEE and a 10 Q resistor inserted between the output and the common npn/ pnp base. The
MJD44H11/MID45H11 pair is appropriate for currents up to 8A maximum. The D44VH10/ D45VH10 pair is appropriate

for currents up to 15A maximum.

Fig 67d. Safe hardware reset for inverting input configuration

Fig 67c. Safe hardware reset for inverting input configuration ) )
(automatically resets for every Viy. input)

Vins
Vin-
Vce
3 Vcet
[Tl pC
_]__E GND1
= 5] RESET
EAULT. || 6 FAULT FAULT
| 7 ViED1+ ViLED1+
_TE VLED1- ViED1-
Fig 68. Use of RC to further limit lon, peak Fig 69. Current buffer for increased drive current
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17. DESAT —###%0 DESAT [g{& DESAT Diode and DESAT Threshold
DESAT iR ERFRESBIEMEER, BILUSK] IGBT AYIBFNEEREM-RFIREBE. Veesar (2 IGBT &F-S@IRERY) FH
FERTSE(E IGBT XU AY), £ IGBT FUrAYMEATIEIA, IGBT ERREIASIR BBEFEIEESA0d Ve / dt BBEEF
K, XFUFET lcnarce (= Copsar x dVee / d)FEEBERR, 1ZFTEBEMEXIBERE Coa HT7H, N7 RERDIXH
FREEEEI, BERIRALA DESAT, SAFERRIRIMN —RE, £E 57 AR ARBET, 515014 EA9EB/E( DESAT)
A Voesar = Ve + Ve, (B Ve A Dogsar NIEMFASERIE, Vee /9 IGBT BISEEBIR- R GIREBIE), A& DESAT KH{ES
FAULT 2RI Ve BEN ER 7V - Vi, MIRFE, OILUBIIFEAZ DESAT ZIREBECKIEEIZ DESAT BERE. &
n 79 DESAT ZiRE 1M EL, NARARENEZEDD Ve ravir( ) = 7V-N x Vo TEERAR D IRENE— P TIRERIBR T, AL
R R R AR B EEUE BN —FRI IR E.
The DESAT diode’s function is to conduct forward current, allowing sensing of the IGBT's saturated collector-to-
emitter voltage, Vcesar, (When the IGBT is “on”) and to block high voltages (when the IGBT is “off"). During the short
period of time when the IGBT is switching, there is commonly a very high dV¢g/dt voltage ramp rate across the IGBT's
collector-to-emitter. This results in Icyarce (= Co-pesat X dVee/dt) charging current which will charge the blanking
capacitor, Cgang. In order to minimize this charging current and avoid false DESAT triggering, it is best to use fast
response diodes. In the recommended application circuit shown in Fig 57, the voltage on pin 14 (DESAT) is Vpgsar =
Ve + Vg, (where VF is the forward ON voltage of Dpgsar and VCE is the IGBT collector-to-emitter voltage). The value
of Ve which triggers DESAT to signal a FAULT condition, is nominally 7V — V. If desired, this DESAT threshold
voltage can be decreased by using multiple DESAT diodes in series. If n is the number of DESAT diodes then the
nominal threshold value becomes Ve eauiran = 7V — n x V. In the case of using two diodes instead of one, diodes

with half of the total required maximum reverse-voltage rating may be chosen.

HiE/f ;TS5 Power/Layout Considerations

1. ERARTFAENE (RcHIEEME) SEEMIEST Operating Within the Maximum Allowable Power Ratings (Adjusting
Value of Rg)
TEIERE R (ERT, W/iIA QX316) IR AT IIFECEN,
When choosing the value of Rg, it is important to confirm that the power dissipation of the QX316J is within the
maximum allowable power rating.
PATIRIFRIERE
The steps for doing this are:
(1) HER/NHRE R,
Calculate the minimum desired Rg;
() 2EE 73 HBEZHoNRINE. (B FHRRALS QX316) AIFIIFKEEE vs Ro)
Calculate total power dissipation in the part referring to Fig 73. (Average switching energy supplied to QX316J
per cycle vs. Rg plot)
Q) BELE#2 PIHERYEA. BHINFES QX316) IEAEFIHEHITILR. (NRBESKEGFKT, HJEHERE
= RCELRRAXNE, AEELR 2, )
Compare the input and output power dissipation calculated in step #2 to the maximum recommended
dissipation for the QX316J. (If the maximum recommended level has been exceeded, it may be necessary to raise
the value of RG to lower the switching power and repeat step #2.)
flan, EmE— FEEIBERT, FLUTESBNBHINERE:

As an example, the total input and output power dissipation can be calculated given the following conditions:
o oy wax ~ 2.0A

o Ve, =18V
o Vy=-5V
o feanen = 15 kHz
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] RIE o IBETTE Re&/IME:

Step 1: Calculate Rg minimum from |, peak specification

NTHEITBIEE o, BRMRFIETER Ve A9SE, B, MALITFXE,

To find the peak charging lo. assume that the gate is initially charged the steady-state value of V. Therefore apply

the following relationship.
Vo @650uA-(Vo +Vee)]
RG = loL peak

[Vccz 1-(Vor+Vee)]
loL,PEAK

18V-1V-(1.5V+(-5V)
B 2.0A

=10.25Q
=10.5Q) (for a 1% resistor)

(ME 70 RILUER, ol BSERRMER B S MR RSB E BAMEBFTAE, Note from Fig 70 that the real value of 15, may
vary from the value calculated from the simple model shown.)

SR 20 118 QX316) FRYRINEE
Step?2: Calculate total power dissipation in the QX316J
QX316) S0 (Pr) EFmARINE (P) MmtinIliZz (Po) ZF0:
The QX316 total power dissipation (Py) is equal to the sum of the input-side power (P) and output-side power (Po):
Pr=P +Po, P =lcar * Vear
Po = Pogias) + Po,swrick
=leca * Ve Vee ) + Eswiren * fowirer
Po (sias) = QX316) R T8 HRE SERIISSINGE
Powias) = steady-state power dissipation in the QX316J due to biasing the device.
Po (swirch) = QX316J FREIF TN FE i ER M 4RO ST ZRAE RN
Powswitcry = transient power dissipation in the QX316J due to charging and discharging power device gate.
Eswren =TE—DFFXEEEA, HFINERSSEAIFF X MFEEE QX316) RYSFI88EE( 1 / cycle ),
Eswitcn = Average Energy dissipated in QX316J due to switching of the power device over one switching cycle
(WJ/cycle).
ST K =R E SN
fswiren = average carrier signal frequency
XJF R =10.5, ME 71 FEEAHER Eswircy=6.05u), FRIREIAEIR T lcer = 16.5mA
(B lecon 0 lco BIFEIELL) o 2UTFEY o = 5.5mA
For Rg = 10.5, the value read from Fig 71is Eswircy= 6.05 uJ). Assume a worst-case average lcc; = 16.5mA (which is
given by the average of Icciy and lecy ). Simiarly the average lec; = 5.5mA
P, =16.5mA * 55V = 90.8mW
Po = Pogias) + Po,swirc
=55mA*(18V —(-5V)) + 6.05T ) * 15 kHz
=126.5mW + 90.8mW
=217.3mW
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L3 BItBEEIES QX316) AL S K EFTHR
Step 3: Compare the calculated power dissipation with the absolute maximum values for the QX316.J:
For the example
P, =90.8mW < 150mW (abs. max.) OK
Po = 217.3mW < 600mW (abs. max)  OK
Eitt, KB RIIIFEEN EAEEE,
Therefore, the power dissipation absolute maximum rating has not been exceeded for the example.

Fig 70. Typical peak ION and IOFF currents vs. Rg (for QX316J  Fig 71. Switching energy plot for calculating average Pswitch (for

output driving an IGBT rated at 600 V/100 A) QX316J output driving an IGBT rated at 600 V/100 A)
MAX. lon, loFF vs. GATE RESISTANCE SWITCHING ENERGY vs. GATE RESISTANCE
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all 8
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g - \T‘* 3 E " \\\ ss (Qg nC)
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/[ : i
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MiER Thermal Model

Qx316) i@ IC 95180 4 F%t 1IC AIS KD O 7010 k&R, Chlt, BWEMBRD Vee 51D, BISIE 9F0110) BEHE
fth5 |FIEE I R B EH N IMBAIRRBIA N T LABEE AT, AT 218,

The QX316J is designed to dissipate the majority of the heat through pins 4 for the input IC and pins 09 and 10 for the
output IC. (There are two Vg pins on the output side, pins 9 and 10, for this purpose.) Heat flow through other pins or
through the package directly into ambient are considered negligible and not modeled here.

N T THESS R ANMEHMERINRE, 51804, 910 RNEREIE, RENBERAINENE, 125 CRENRARE B
EXIIFERIME—EBIRE, SR BELI AR

In order to achieve the power dissipation specified in the absolute maximum specification, it is imperative that pins 4, 9,
and 10 have ground planes connected to them. As long as the maximum power specification is not exceeded, the only
other limitation to the amount of power one can dissipate is the absolute maximum junction temperature specification of
125°C. The junction temperatures can be calculated with the following equations:

T = Pi(qi4 + g4A) + Ta

Tjo = Po (909,10 + g9,10A) + Ta

Hep Pi = ICHIINZE, Po =Hit ICA9T0E, HF q4A 1 q9,10A BURF PCB HBFISM, EUAIRERESEITNINVERR
#HiE, Eit, oTA—TFTAXEBTEER:

Where Pi = power into input IC and Po = power into output IC. Since g4A and q9,10A are dependent on PCB layout and
airflow, their exact number may not be available. Therefore, a more accurate method of calculating the junction
temperature is with the following equations:

Tji = Pigia + Tpa

Tio = Pogosi0 + Tpo0
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A, XL REESRA QX316) £35S B EAREBENIES B 4 705150 9,10 AIRE
These equations, however, require that the pin 4 and pins 9, 10 temperatures be measured with a thermal couple on the

pin at the QX316J package edge.

MBTERRIDIFELHESLAIRTAN: Pi = 90.8mW, Po = 314mW, T, = 100°C, , {RISAITFE 73 FrfditieEs

From the earlier power dissipation calculation example: Pi = 90.8mW, Po = 314mW, T, = 100°C, and assuming the
thermal model shown in Fig 73 below.

Tji = (90.8mW)(60°C/W + 50°C/W) + 100°C Tjo = (240mW)(30°C/W + 50°C/W) + 100°C
= 110°C = 119°C

PEEBIE 125°C BN R ANMSTTEN, A, WREIMRERAN PCB HBMIZESRNER T, HEPMEITH g4A F0
g9,10A 73 100°C/W, MZEREEN.

Both of which are within the absolute maximum specification of 125°C. If we, however, assume a worst case PCB layout
and no air flow where the estimated g4A and g9,10A are 100°C/W. Then the junction temperatures become:

Tji = (90.8mW)(60°C/W + 100°C/W) + 100°C Tji = (240mW)(30°C/W + 100°C/W) + 100°C
= 115°C =131°C

B IC RSB RAME 125°C. TEXMERT, FEX PCB WHBIHISRI TR, i IC ERE B 125°C.
The output IC junction temperature exceeds the absolute maximum specification of 125°C. In this case, PCB layout and
airflow will need to be designed so that the junction temperature of the output IC does not exceed 125°C.

NRE 72 pIERRTREERST 125°C, AT HEEMBEITEER, FTEERTSHITFME TUE 9 5170 10 SIMATEE
(FERZNEAL)

If the calculated junction temperatures for the thermal model in Fig 72 is higher than 125°C, the pin temperature for pins
9 and 10 should be measured (at the package edge) under worst case operating environment for a more accurate
estimate of the junction temperatures.
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T, =i\ IC #558

Fig 72. QX316J thermal model
Tji = junction temperature of input side IC

To =fithis IC 4518
Tj Tio :
Tjo = junction temperature of output side IC
Try =33NERI5 1 4 8=
Bi4 = 60°C/W 609,10 = 30°C/W

Tes = pin 4 temperature at package edge

Tro 10 =E1210455 [FIS 1§D O F0 10 AYIBE

T T
e P3,10 Tro0 = pin 9 and 10 temperature at package edge
0., =t Nim IC EI5( 4 AIRE
64 = 50°C/W* 6 j0p=50°CW* TS
B4 = input side IC to pin 4 thermal resistance
Ta Bio,0 =HaIHI IC EI5 1B 9 710 AYHA

B1910 = output side IC to pin 9 and 10 thermal resistance
Oin = SIH 4 TEHE

B.x = pin 4 to ambient thermal resistance

89,10 =51 9 F0 10 FRZFALE

B9.104 = pin 9 and 10 to ambient thermal resistance

AN EIRATOs A F0O0, 1on (BEREXIE 74 SIMSIEAI PCB /5, 1RIE
PCB HB/ARER, ZEsEauR/> 2 Z

*The B4 and Bq104 values shown here are for PCB layouts shown in
Fig 74 with reasonable air flow. This value may increase or decrease
by a factor of 2 depending on PCB layout and air flow.
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ENRIEB ISR BAYEREIR Printed Circuit Board Layout Considerations

SERBRESEHUMASEBEZ [@MIALRTEBEE, SIUEEEERIBERAIE MESHNSLRE X Z @12
HEERE/NEE, EIETEREREIIRRE, BIIFERE, FE CMR 48,

Adequate spacing should always be maintained between the h|gh voltage isolated circuitry and any input referenced
circuitry. Care must be taken to provide the same minimum spacing between two adjacent high-side isolated regions
of the printed circuit board. Insufficient spacing will reduce the effective isolation and increase parasitic coupling that
will degrade CMR performance.

BIRSKREBINMEHT2ISER, AFXESIES, KEoMkEARZRESREY,. REFRENSRESIRER
RKEBRIERERIEIRSOA TSI KK,

The placement and routing of supply bypass capacitors requires special attention. During switching transients, the
majority of the gate charge is supplied by the bypass capacitors. Maintaining short bypass capacitor trace lengths will
ensure low supply ripple and clean switching waveforms.

B ENERXS TS 4 (GNDDFOSIRD 9 7010 (VEE)RLERY, LASEIEARRIZNFE, E QX316) RURIHEA T iHIEE
DXL [P AERIARBDAE, SLRIFBSEUA TN AME(PCB BB, Sit. BMHHMES), BXRIIETHERIFAE
B, BERREE D

51D 4 ( GND1)F05 (B 9 F010 (Ve JEEZHEM, LISCHISRIORE, )9 QX316) kit AT FEAUEIEIX LS P4 A0 REE 7
ME, ELRFBREUAT AR PCB ME. SR, BMNES. )X TUMEITHERRNFRER, BSPRREENS.
Ground Plane connections are necessary for pin 4 (GND1) and pins 9 and 10 (Vg) in order to achieve maximum
power dissipation as the QX316J is designed to dissipate the majority of heat generated through these pins. Actual
power dissipation will depend on the application environment (PCB layout, air flow, part placement, etc.) See the
Thermal Model section for details on how to estimate junction temperature.,
TEHNAEXIOIESRIFIBIRESIEIMEY, PCB SivER)\, ESTIHBEZEEZIERE. XIUMIFRE 7 SHE
WETTHME, RSN ISHAI RS,

The layout examples below have good supply bypassing and thermal properties, exhibit small PCB footprints, and
have easily connected signal and supply lines. The four examples cover single sided and double sided component
placement, as well as minimal and improved performance circuits.

Fig 73. Recommended layout(s).

1B B
= T Ca

Top

=

Total Area= 0.54 sq. in. Bottom
Total Area= 0.61 sq. in. Bottom
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EY5F=EIN System Considerations

{E1BFER 2 Propagation Delay Difference (PDD)

QX316) BIE—MEBERES(PODILE, SAEREIT ARENRELRRITTRERD EXAE". EXIJEES
RMII=RAE(E 57 9 Q1 7 Q9K #RIRTEER, Q11 Q2 SEAHIESEESHRERRISHEENSH
[BRITNEREM, X2 — R LEAEBTE RIS,

The QX316J includes a Propagation Delay Difference (PDD) specification intended to help designers minimize “dead
time” in their power inverter designs. Dead time is the time period during which both the high and low side power
transistors (Q1 and Q2 in Fig 57) are off. Any overlap in Q1 and Q2 conduction will result in large currents flowing
through the power devices between the high and low voltage motor rails, a potentially catastrophic condition that
must be prevented.

FELEERRITR, ATR/IMEIEXENE, QX316) IKzh Q2 FISIBRAZIER (1BXIF QX316) 35 Q1 BIKHT), XFESRIA
NERT, SRAE Q2 S8, S8 QINIEFXHT, WE 74 Fims, F£-40°CE 1M0°CIEREBEMN, STz
HErEREIREE TEBEIRE PDDMAX B9 KE, BMERES 400ns,

To minimize dead time in a given design, the turn-on of the QX316J driving Q2 should be delayed (relative to the
turn-off of the QX316J driving Q1) so that under worst-case conditions, transistor Q1 has just turned off when
transistor Q2 turns on, as shown in Fig 74. The amount of delay necessary to achieve this condition is equal to the
maximum value of the propagation delay difference specification, PDDMAX, which is specified to  be 400 ns over the
operating temperature range of -40°C to 110°C.

BT R AEEIEZERT QX316) FHBESHTIRRILE V &/ EXMEAE, EFREHIFRITERATXIEREZD,
B X A EESFRAFR/IMEBIEENCEIEE, WE 75 ik, & —40°C MO CIIERESEEA, QX316J 89
B AZEAFIEIA 800ns ( (= 400ns - (- 400ns)) ).

Delaying the QX316J turn-on signals by the maximum propagation delay difference ensures that the minimum dead
time is zero, but it does not tell a designer what the maximum dead time will be. The maximum dead time is
equivalent to the difference between the maximum and minimum propagation delay difference specifications as
shown in Fig 75. The maximum dead time for the QX316J is 800 ns (= 400ns - (-400ns)) over an operating
temperature range of -40°C to 110°C.

BEET=EE, BTitE PDD MIZEX B EREEREEERNEENNNAEH NMHEN, FEAME BRI GEEE R
FERIEERRUE, FFERFFXIERAYIGBTS,

Note that the propagation delays used to calculate PDD and dead time are taken at equal temperatures and test
conditions since the optocouplers under consideration are typically mounted in close proximity to each other and are
switching identical IGBTs.

Fig 74. Minimum LED Skew for Zero Dead Time Fig 75. Waveforms for Dead Time Calculation
Vin. Ve ~ it
D.i_L ‘ F —] Vine Ve
5V HE ViN- VLED2+ 0.1 5V WE — Vin- ViLED2+ o1 T
L .
Veos DESAT 2 T +—— Veer DESAT vF
GNDA Veez J 1 pF +—{ GND1 Vecz
RESET Ve L1 RESET Ve —]
FAULT Vout 01 pF | FAULT Vout 0.1 pF=_
ViED1+ VeE —J VLED1+ Vee j
ViED1- VEg — VLeb1- Vee
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YMiZR~T Outline Dimensions

SOP16

7.50+0.30 o 879%030 o
= g i
=0 - 2 5 S
B Ammmm LT
),
8 | | | | | | | | ‘ \_IT
i — N oo odos0t0 | ‘ Min. 0.40
2 e o 1274012 | 10.36+0.20 I
2 o il
1 ek
1] =t

EB{37 Unit: mm
HIVERH B Recommended Pad Layout
1.27
o
1435%{F - - £ i
PTTTTTTT
ERRRERRETY
SN J
R
EB{37 Unit: mm

i BB mIEREL,
Note: The picture above is the front view of the product.
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Bl EERZE Solder Reflow Profile

e
- Tr-5°C — Te
H
e TL
E Ts max-——-————----==
. :
£ | [Tsmin
2 tL
E ts
2
[
g
-~
s
~ 25
EE—
Time (s)
bS] s &/IME BAE =2liv)
[tem Symbol Min. Max. Unit
TS
TGRS T 150 200 °C
Preheat Temperature
Gz
SRARITE) ts 60 120 s
Preheat Time
:EI‘;E%
FHRIR B ~ 3 °C/s
Ramp-Up Rate (T, to Tp)
WE&IRE
ma mE T, 217 oC
Liquidus Temperature
NIEIES T
IR . t 60 150 s
Time Above T,
mél N=| §
FHERE T, ) 60 o
Peak Temperature
T & (Tp-5)F0 Tp ZIEJRIRTIE) ; i 20 S
Time During Which Tc Is Between (Tp-5) and Tp P
e
[EImER - ~ 6 °C/s
Ramp-down Rate(Tp to T))
i BNERTRRREANERE FEITEIRE, RETEBI=R,
Note: Reflow soldering is recommended at the temperatures and times shown, no more than three times.
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RSB ER4ZE Wave Soldering Profile

A
300
260+0/-5°C Wave temperature , 10sec

250 First wave Second wave
o
o 200
- +200°C/sec -5°C/sec
E 130 +2°C/sec
2 30 to 80 sec
E 100
|—

<— Preheat zone
50 2510 140°C

| |
0 30 60 90 120 150 180 210 240
Time (sec)

»
>

F T I8EXIR#E Soldering with hand soldering iron

A FIEHRRNBFFmREsStF RN,

Hand soldering iron is only used for product rework or sample testing;
B. FIISFIEEK: IRE 360°C + 5°C, AJE<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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2% Packing

W53 Summary table

HEFR 85 BYE | ¥R | BYE BAFESAIE S FE(EAB RS =3
Reel Bin= 50 P=HE,
SOP16 850 /& | 2 /& | 88/ | 450*390*0.1mm | 340*340*75 mm |650*375*365mm|_ ",
(330mm &) /&) 2 & /4 SKi%zs 100 S
Package uanti uanti uanti Antistatic Ba Carton
9 Packing Form Q | Q | Q Y o 9 Box Specification o Note
Type per Reel | per Box |per Carton| Specification Specification
Leave 50 Spaces at
Reel 850 2 8 the beginning and
SOP16 450*390*0.1mm | 340*340*75 mm | 650*375*365mm
(®330mm Blue) | pcs/reel | reels/box | boxes/ctn 100 Spaces at the
end

BéET % Tape & Reel

1) BEHE: 850 R,
Qty/reel: 850pcs.

2) BfEHE: 13600 R,
Qty/ctn: 13600pcs.

3) WExE: 8R2#.
Inner packing: 2 reels/box.

4) ~E[E Schematic:

(E) 1.75+0.1

(P1)16+0.1 (Po) 40.1 (P2) 2+0.1 (Do)®1.55-+8'.2)

(1032002

@@636}6%63636%43656%6}@96}@6}/%’@6}{5@

(F) 11.5+0.05

T

(W)24+0.1

|

|
TEETERET

|
HHHHiHHHH

|
EELIELE

|
HHHTHHH
EEEmEEE

1

|
FEEIERAE

|

b

|

|

|

I

Il

|

|

|

|

\

(D1)®1.55+0.1

EB{57 Unit: mm
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i¥5 Attention

B BECIFEAMORRE. ISR, TheesiRit, (REBHAFSE AR A AR S TBAN,
QUNXIN continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.
B BSETTmAEBER, BCTIERN A E mAlEBEAMESHRIRE IR A,
Please use in accordance with the product specification. QUNXIN is not responsible for the quality
problems caused by non-compliance with the product specifications.
B YT HESIRERZEMIRE/ EETRK, BHRALIIIEEAR,
For equipment/devices where high reliability or safety is required, please contact our sales representatives.
B SFEFTEUSE VAN, BEFRIIFEEAR.
When requiring a device for any “specific” application, please contact our sales in advice.
B USSR S B EEE, WIRERERTA,

If you have any questions about the contents of the document, please contact us.
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