'E Ordering & Technical Design & E Support &
6o quality documentation development training
i TEXAS UCC5310, UCC5320, UCC5350, UCC5390
INSTRUMENTS ZHCSGC2I - JUNE 2017 - REVISED MARCH 2024
UCC53x0 i & [F &5 S il 3K 3 2%
1 Rtk 3 i
o KRR UCC53x0 2 il iE b 55 UM Ik sh 88 R 41, B fEIR3)

- JrEfHH (UCC53x0S)
- Ll GND2 J#: kR UVLO (UCC53x0E)
- KEEHALIET (UCC53x0M)
« 85 D (4mm JIEH ) Al
DWV ( 8.5mm Jl€Hs ) f3
* 60ns ( HL7UMH ) fLIBIER
* 100kV/us /> CMTI
o [EEM e > 40 4
« 3V & 15V i N\ YR HLE
o URZhES HYE LR EE 33V
- 8V #l1 12V UVLO 1T
o HINBIHEAS 7 5V HEAHERE
o ZARFHIGAE ¢
- %+ DIN V VDE V 0884-11:2017-01 #1 DIN EN
61010-1 H5#Ef 7000Vpk FE =2 DWV ( it%1 ) 1
4242Vpy B D
- B UL 1577 krdE HAKIE 1 4380 H) 5000VRus
DWV #1 3000Vgus D
b 2 S5 2
- 4 GB4943.1-2011
D 1 DWV Fr#fER) CQC WE ((i+%1)
+ CMOS #iiA\
o TAEIRJE : -40°C & +125°C

2 N

o HEHLIRE)EE

o EEHRPERE S
« UPS #1 PSU

« HEV I EV H#HR

D (RS

MOSFET . IGBT. SiC MOSFET # GaN FET
(UCC5350SBD). UCC53x0S &Mt s & , nl 4l
P B THAN R BRI ] . UCC53X0M 4 it A4 45 (R it 3%
£ R VA o BT N 7S - O 8/ i
UCC53x0E [ UVLO2 UL GND2 N3tk , DAGRENE 52
(1 UVLO %

UCC53x0 K 4mm SOIC-8 (D) = 8.5mm SOIC-8
(DWV) £, 9355l SC R ik 3kVrws AT 5kVrus
BB FL R . SR IR S AN [ I T, UCC53x0 &7
FRCA LK) 5 0 b L YR P B AR 2

56 G AHEL , UCC53x0 R HIH) &4 18] i #5 LA
FARIEIR /N, TARREZE R, JF H CMTI 8.

22 3k

EED

HHE B
TR | REALAE 2
1
UCC5310MC 24AF11.1A KE AL
UCC5320SC 2.4A 1 2.2A 7> B A
UCC5320EC 2.4A F1 2.2A UVLO LA IGBT R #K A dkifk
UCC5350MC 5A 1 5A KL
UCC5350SB 5A 1 5A B 8V UVLO 4y ek th
UCC5390SC 10A F1 10A Iy B
UCC5390EC 10A 1 10A UVLO LA IGBT KA HK Ay dkife

BXF TS | 50 14,
B EAILL R | SR 4.

(1)
)

Voo

INA

GND1 GND1

T T

[

[

[

[

gl

|

1E

IN+ wLo : 8 :
and Vour

> ik

tege |1z LAMP

(=

IN- i)

]‘D‘F | 8 |

(|

[
GND1 : : Vees
4[|] - %[l]f

L1 =

E Version

M Version
Copyright © 2018, Texas Instruments Incorporated

ThESAER (S E 1 M A )

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLLSER8


https://www.ti.com.cn/product/cn/ucc5310?qgpn=ucc5310
https://www.ti.com.cn/product/cn/ucc5320?qgpn=ucc5320
https://www.ti.com.cn/product/cn/ucc5350?qgpn=ucc5350
https://www.ti.com.cn/product/cn/ucc5390?qgpn=ucc5390
https://www.ti.com.cn/cn/lit/pdf/ZHCSGC2
https://www.ti.com.cn/product/cn/UCC5310?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/UCC5310?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/UCC5310?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/UCC5310?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLLSER8

Product Folder Links: UCC5370 UCC5320 UCC5350 UCC5390

I3 TEXAS
UCC5310, UCC5320, UCC5350, UCC5390 INSTRUMENTS
ZHCSGC2I - JUNE 2017 - REVISED MARCH 2024 www.ti.com.cn
Table of Contents

I TR 1 8.1 OVEIVIEW.....c.vinitiietiieeterieie sttt 26
2 R e 1 8.2 Functional Block Diagram..............ccccocooininnnnn. 26
B e 1 8.3 Feature Description..........coooiiiiiiiiii e 28
4 Device Comparison Table...............cocoovrvrvereererernnan, 3 8.4 Device Functional Modes..........ccccooiiiiiiiiiiiieeees 32
5 Pin Configuration and Function..................cccccoevuu.... 4 9 Application and Implementation.................................. 34
6 SPECIfICAIONS............oveieeieeeeeeee e 6 9.1 Application Information.............cccooiiiiiiiii e 34
6.1 Absolute Maximum Ratings.............o.oevereerrrreeen. 6 9.2 Typical Application..........ccccoviivieiiiiiieee e 34
6.2 ESD RAUNGS.c...eeveeeeeeeeeeeeeeeeeeeeeseeeeeseeses e seeeeeeenen 6 10 Power Supply Recommendations.............................. 40
6.3 Recommended Operating Conditions........................ 6 T LAYOUL.....cooiiii e 41
6.4 Thermal INformMation.......om oo 7 11.1 Layout Guidelines...........ccoeeieeiiiiiiiiieiiiieee e, 41
6.5 POWET RALNGS. .......veeereeeeeeeeeeeeeeeeeeee e 7 11.2 Layout Example..........coooiiiiiii e, 42
6.6 Insulation Specifications for D Package...................... 8 11.3 PCB Material.......c.ccovviiiiiiiiiieeeeecc e 43
6.7 Insulation Specifications for DWV Package................ 9 12 Device and Documentation Support.......................... 45
6.8 Safety-Related Certifications For D Package........... 10 12.1 Device SUPPOMt......ccoviiiiiiieriiee e 45
6.9 Safety-Related Certifications For DWV Package......10 12.2 Documentation Support........cccccveervieeinieeeieeee 45
6.10 Safety Limiting ValUES............ccoveerreeeeererrreeen. 10 12.3 Certifications...........cooiiiiiiii e 45
6.11 Electrical CharacteristicS. .......ovvemee o, 12 12.4 BEPOCRE T BN e 45
6.12 Switching Characteristics.............cccccovevevevevevevrnnnn. 14 125 SCREBEE ooeeeeeeeeeeeeeeeeeeeae 45
6.13 Insulation Characteristics Curves............ccccvvveveeeen. 15 12.6 Trademarks.........ccooiiiiiiiiieiee e 45
6.14 Typical Characteristics...........cccecervveveereeneieerenen, 16 12.7 B H B e 45

7 Parameter Measurement Information....................... 23 12.8 RIBZR oot 45
7.1 Propagation Delay, Inverting, and Noninverting 13 Revision History...............ccooii 45

Configuration.............cccoovvieiiiiii 23 14 Mechanical, Packaging, and Orderable

8 Detailed Description....................ccccoooiiii 26 INFOrMation............oooiuiieeie e 47
2 R 15 Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLLSERS8


https://www.ti.com.cn/product/cn/ucc5310?qgpn=ucc5310
https://www.ti.com.cn/product/cn/ucc5320?qgpn=ucc5320
https://www.ti.com.cn/product/cn/ucc5350?qgpn=ucc5350
https://www.ti.com.cn/product/cn/ucc5390?qgpn=ucc5390
https://www.ti.com.cn/cn/lit/pdf/ZHCSGC2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSGC2I&partnum=UCC5310
https://www.ti.com.cn/product/cn/ucc5310?qgpn=ucc5310
https://www.ti.com.cn/product/cn/ucc5320?qgpn=ucc5320
https://www.ti.com.cn/product/cn/ucc5350?qgpn=ucc5350
https://www.ti.com.cn/product/cn/ucc5390?qgpn=ucc5390
https://www.ti.com/lit/pdf/SLLSER8

13 TEXAS

INSTRUMENTS UCC5310, UCC5320, UCC5350, UCC5390
www.ti.com.cn ZHCSGC2I - JUNE 2017 - REVISED MARCH 2024

4 Device Comparison Table

DEVICE MINIMUM MINIMUM
OPTION® PACKAGE SOURCE SINK PIN CONFIGURATION| UVLO ISOLATION RATING
CURRENT CURRENT
D 3-kVrms
UCC5310MC 24 A 11A Miller clamp 12V
DWV 5-kVrms
UVLO with reference
UCC5320EC D 24 A 22A to GND2 12V 3-kVRrms
D 3-kVrus
UCC5320SC 24A 22A Split output 12V
DWV 5-kVrms
D 3-kVrus
UCC5350MC 5A 5A Miller clamp 12V
DWV 5-kVRrms
UCC5350SB D 5A 5A Split Output 8V 3-kVrums
D i 3-kV,
UCC5390EC 10 A 10A UVLO with reference 12V RMS
DWV to GND2 5-kVrms
UCC5390SC D 10 A 10A Split output 12V 3-kVrms

(1) The S, E, and M suffixes are part of the orderable part number. See i 14 for the full orderable part number.
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5 Pin Configuration and Function
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&l 5-1. UCC5320S, UCC5350SB, and UCC5390S 8-Pin SOIC Top View
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& 5-2. UCC5310M and UCC5350M 8-Pin SOIC Top View
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& 5-3. UCC5320E and UCC5390E 8-Pin SOIC Top View

Z 5-1. Pin Functions

PIN
NO. TYPE(" DESCRIPTION
NAME
UCC53x0S | UCC53x0M | UCC53x0E
Active Miller-clamp input found on the UCC53x0M used to prevent false
CLAMP — 7 — | .
turnon of the power switches.
GND1 4 4 4 G Input ground. All signals on the input side are referenced to this ground.
GND2 o o 7 G Gate-drive common pin. Connect this pin to the IGBT emitter. UVLO
referenced to GND2 in the UCC53x0E.
Noninverting gate-drive voltage-control input. The IN+ pin has a CMOS input
IN+ 2 2 2 threshold. This pin is pulled low internally if left open. Use 3% 8-4 to
understand the input and output logic of these devices.
Inverting gate-drive voltage control input. The IN - pin has a CMOS input
IN - 3 3 3 threshold. This pin is pulled high internally if left open. Use % 8-4 to
understand the input and output logic of these devices.
ouT — 6 6 (0] Gate-drive output for UCC53x0E and UCC53x0M versions.
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# 5-1. Pin Functions ( 4%)

PIN
NO. TYPE(") DESCRIPTION
NAME
UCC53x0S | UCC53x0M | UCC53x0E
OUTH 6 — — (0] Gate-drive pull-up output found on the UCC53x0S.
OUTL 7 — — (0] Gate-drive pull-down output found on the UCC53x0S.
Vv 1 1 1 = Input supply voltage. Connect a locally decoupled capacitor to GND. Use a
cer low-ESR or ESL capacitor located as close to the device as possible.
Vv 5 5 5 = Positive output supply rail. Connect a locally decoupled capacitor to Vggo.
ce2 Use a low-ESR or ESL capacitor located as close to the device as possible.
Negative output supply rail for E version, and GND for S and M versions.
Veg2 8 8 8 P Connect a locally decoupled capacitor to GND2 for E version. Use a low-
ESR or ESL capacitor located as close to the device as possible.

(1) P =Power, G = Ground, | = Input, O = Output
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6 Specifications

6.1 Absolute Maximum Ratings

Over operating free air temperature range (unless otherwise noted)(")

MIN MAX UNIT

Input bias pin supply voltage Vecer - GND1 GN(?; B 18 \
Driver bias supply Veez - Ve -0.3 35 \
Vego bipolar supply voltage for E ~ B

version Vee2 - GND2 17.5 0.3 \Y
Output signal voltage VoutH - Vee2, Voutt - Vee2, Vout -~ Vee2, Voiawp ~ Ver2 Vegz - 0.3 Vg2 +0.3 \
Input signal voltage Vin+ - GND1, Viy- - GND1 GND1 - 5 Vgc1+0.3 \Y
Junction temperature, T @) - 40 150 °C
Storage temperature, Tgg -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully functional, and
this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) To maintain the recommended operating conditions for T, see the Thermal Information table.

6.2 ESD Ratings

VALUE UNIT
) Human body model (HBM), per ANSI/ESDA/JEDEC JS - 001(") +4000
v Electrostatic - . \%
(ESD) discharge Charged device model (CDM), per JEDEC specification JESD22- +1500
C101@ -

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

Over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Veet Supply voltage, input side 3 15 \%
Veez Positive supply voltage output side (Vgco - Vegz), UCC53x0 13.2 33 \Y
Veez Positive supply voltage output side (Vccz - Veg2), UCC5350SBD 9.5 33 \Y
Veg2 Bipolar supply voltage for E version (Vggz - GND2), UCC53x0 -16 0 \Y
Vsup2 Total supply voltage output side (Vcco - Veg2), UCC53x0 13.2 33 \%
Ta Ambient temperature -40 125 °C
6 TR KR 15 Copyright © 2024 Texas Instruments Incorporated
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6.4 Thermal Information

UCC53x0
THERMAL METRIC(") D (SOIC) DWV (SOIC) UNIT
8 PINS 8 PINS
Roya Junction - to-ambient thermal resistance 109.5 119.8 °C/W
R0 yc(top) Junction - to-case (top) thermal resistance 43.1 64.1 °C/W
Royp Junction - to-board thermal resistance 51.2 65.4 °C/W
Wt Junction - to-top characterization parameter 18.3 37.6 °C/W
W5 Junction - to-board characterization parameter 50.7 63.7 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics Application
Report.

6.5 Power Ratings

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
D Package
Py :\)/Iuatxmum power dissipation on input and 114 W
P Vet =15V, Veep = 15V, f = 2.4-MHz,

Pp1 Maximum input power dissipation 50% duty cycle, square wave, 2.2-nF load 0.05 W
Pp2 Maximum output power dissipation 1.09 w
DWV Package
Py Matxmtmm power dissipation on input and 1.04 W

outpu Veer = 15V, Vg = 15V, £ = 1.9-MHz,
Pp1 Maximum input power dissipation 50% duty cycle, square wave, 2.2-nF load 0.05 w
Pp2 Maximum output power dissipation 0.99 w
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6.6 Insulation Specifications for D Package

VALUE
PARAMETER TEST CONDITIONS B UNIT
CLR External Clearance(!) Shortest pin - to-pin distance through air =4 mm
CPG External Creepage(") Shortest pin - to-pin distance across the package surface =4 mm
DTI Distance through the insulation Minimum internal gap (internal clearance) >21 um
CTI Comparative tracking index DIN EN 60112 (VDE 0303 - 11); IEC 60112 > 400 \%
Material Group According to IEC 60664 - 1 1]
Rated mains voltage < 150yrums -1V
Overvoltage category per IEC 60664-1
Rated mains voltage < 300yrums -1
DIN V VDE 0884 - 11: 2017 - 01(2)
Vioru Maximum repetitive peak isolation AC voltage (bipolar) 990(6) Vex
voltage
AC voltage (sine wave); time dependent dielectric ©)
. o . 700 Vruvs
Viowm Maximum isolation working voltage |breakdown (TDDB) test
DC Voltage 990) Vpe
Vv Maximum transient isolation Vt1esT = Viotm, t = 60 s (qualification); 4242 Vv
I0T™M voltage Vrest = 1.2 X Vigrm, t = 15 (100% production) PK
. . . Test method per IEC 62368-1, 1.2/50-us waveform,
(3)
Viosm Maximum surge isolation voltage Vrest = 1.3 x Viosy (qualification) 4242 Vpk
Method a: After I/O safety test subgroup 2/3,
Vini = Viotm, tini = 60 s <5
Vodim) = 1.2 % Viorm, tm =10's
Method a: After environmental tests subgroup 1,
Vini =V tini = 60 s; <5
(4) ini I0TM> tini ,
pd Apparent charge Vpdm) = 1.2 % Viorm, tm = 10 s pC
Method b1: At routine test (100% production) and
preconditioning (type test), <5
Vini = 1.2X Viotm, tini = 1's; =
Vpd(m) =15%xViorm, tn=1s
Barrier capacitance, input to _ . _
Cio output® Vio=0.4 xsin (2= ft), f=1MHz 1.2 pF
Vio =500V, Tp=25°C > 1012
Rio 'osﬂslﬂ't?sr} resistance, input to Vio =500V, 100°C < T < 125°C > 101" 0
Vio =500V at Tg = 150°C >10°
Pollution degree 2
Climatic category 40/125/21
UL 1577
) . . VtesT = Viso, t = 60 s (qualification); Vtgst = 1.2 x Vg0, t
Viso Withstand isolation voltage =1's (100% production) 3000 VRrms

(1) Creepage and clearance requirements should be applied according to the specific equipment isolation standards of an application.
Care should be taken to maintain the creepage and clearance distance of a board design to ensure that the mounting pads of the
isolator on the printed-circuit board do not reduce this distance. Creepage and clearance on a printed-circuit board become equal in
certain cases. Techniques such as inserting grooves, ribs, or both on a printed circuit board are used to help increase these
specifications.

(2) This coupler is suitable for basic electrical insulation only within the maximum operating ratings. Compliance with the safety ratings
shall be ensured by means of suitable protective circuits.

(3) Testing is carried out in air or oil to determine the intrinsic surge immunity of the isolation barrier.

(4) Apparent charge is electrical discharge caused by a partial discharge (pd).

(5) All pins on each side of the barrier tied together creating a two-pin device.

(6) System isolation working voltages need to be verified according to application parameters.
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6.7 Insulation Specifications for DWV Package

VALUE
PARAMETER TEST CONDITIONS UNIT
DwWV
CLR External Clearance(!) Shortest pin - to-pin distance through air =85 mm
CPG External Creepage(!) Shortest pin - to-pin distance across the package =385 mm
surface
DTI Distance through the insulation Minimum internal gap (internal clearance) >21 um
CTI Comparative tracking index DIN EN 60112 (VDE 0303 - 11); IEC 60112 > 600 \%
Material Group According to IEC 60664 - 1 I
Rated mains voltage < 600yrus 1111
Overvoltage category per IEC 60664-1
Rated mains voltage < 1000yrms 111
DIN V VDE 0884 - 11: 2017 - 01
Maximum repetitive peak .
VIorRM isolation voltage AC voltage (bipolar) 2121 Vpk
. . . . AC voltage (sine wave); time dependent dielectric 1500 vV,
Viown Maximum isolation working breakdown (TDDB) test RMS
voltage
DC Voltage 2121 Vpc
Vv Maximum transient isolation Vt1est = Viotm, t = 60 s (qualification) ; 7000 Vv
IoT™™ voltage V1esT = 1.2 X Viorm, t = 15 (100% production) PK
Vv Maximum surge isolation Test method per IEC 62368-1, 1.2/50-us waveform, 8000 Vv
10SM voltage(®) Vrest = 1.6 x Viosy (qualification) PK
Method a: After I/O safety test subgroup 2/3,
Vini = Viotm, tini = 60 s <5
Vodim) = 1.2 % Viorm, tm = 10's
Method a: After environmental tests subgroup 1,
Vini =V tini = 60 s; <5
(4) ini IOTM> tini ’
Jpd Apparent charge Vodim) = 16 * Viogy tm = 108 pC
Method b1: At routine test (100% production) and
preconditioning (type test), <5
Vini = 1.2 X Viotm, tini = 1's; =
Vpd(m) =1.875 % Viorm, thn =18
Barrier capacitance, input to _ . _
Cio output® Vio=0.4 x sin (2= ft), f =1 MHz 1.2 pF
Vio =500V, Tp=25°C > 1012
Rio fftf:'t?s'} resistance, input to Vio =500V, 100°C < T < 125°C > 1011 0
Vio =500V at Tg = 150°C >10°
Pollution degree 2
Climatic category 40/125/21
UL 1577
. . . VTEST = VISOv t=60s (qualification); VTEST =1.2x
Viso Withstand isolation voltage Viso, t= 1 s (100% production) 5000 VRMS

(1) Creepage and clearance requirements should be applied according to the specific equipment isolation standards of an application.
Care should be taken to maintain the creepage and clearance distance of a board design to ensure that the mounting pads of the
isolator on the printed-circuit board do not reduce this distance. Creepage and clearance on a printed-circuit board become equal in
certain cases. Techniques such as inserting grooves, ribs, or both on a printed circuit board are used to help increase these
specifications.

(2) This coupler is suitable for safe electrical insulation only within the safety ratings. Compliance with the safety ratings shall be ensured
by means of suitable protective circuits.

(3) Testing is carried out in air or oil to determine the intrinsic surge immunity of the isolation barrier.

(4) Apparent charge is electrical discharge caused by a partial discharge (pd).

(5) All pins on each side of the barrier tied together creating a two-pin device.
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6.8 Safety-Related Certifications For D Package

VDE uL cac
Certified according to DIN V VDE V 0884 - 11:2017 - 01 Recognized under UL 1577 - . B
and DIN EN 61010-1 (VDE 0411-1):2011-07 Component Recognition Program | Certified according to GB 4943.1 - 2011

Basic Insulation Basic Insulation,
Maximum Transient Isolation Overvoltage, 4242 Vpy; Altitude < 5000m,
Maximum Repetitive Peak Voltage, 990 Vp; Tropical Climate,
Maximum Surge Isolation Voltage, 4242 Vpy 700 Vgrus Maximum Working Voltage

Certificate Number: 40047657 File Number: E181974 Certification number: CQC18001199354

Single protection, 3000 Vrus

6.9 Safety-Related Certifications For DWV Package

VDE uL cQc
Plan to certify according to DIN V VDE V 0884 - Recognized under UL 1577 Component Plan to certify according to GB
11:2017 - 01 and DIN EN 61010-1 Recognition Program 4943.1 - 2011

Reinforced Insulation
Maximum Transient Isolation Overvoltage, 7000 Vpg;
Maximum Repetitive Peak Isolation Voltage, 2121 Vpy;
Maximum Surge Isolation Voltage, 8000 Vpk

Certification number: 40047657 File Number: E181974 Certification planned

Reinforced Insulation,
Single protection, 5000 Vrus Altitude < 5000 m,
Tropical Climate

6.10 Safety Limiting Values

Safety limiting intends to minimize potential damage to the isolation barrier upon failure of input or output circuitry.

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
D PACKAGE
R ya=109.5°C/W, Vg =15V, Ty = .
150°C, Ty = 25°C, see €] 6-1 Output side 73
Is Safety output supply current mA
Ry JAT 109.5°C/W, Vccz =30V, TJ = Output side 36
150°C, T, = 25°C, see &l 6-1 P
Input side 0.05
R a =109.5°C/W, T, = 150°C, T = 25°C, -
Ps Safety output supply power see [ 6-3 Output side 1.09 w
Total 1.14
Maximum safety °
Ts temperature(!) 150 c
DWV PACKAGE
RgiA:o119.8 C/W, V=15V, T, = 150°C, Output side 66
| Safety input, output, or supply | Ta = 25°C, see Kl 6-2 mA
s
current R ya=119.8°C/W, V, =30V, T, = 150°C, .
Tp = 25°C, see [ 6-2 Output side 33
Input side 0.05
Ps Safety input, output, or total Ry ja =119.8°C/W, T; = 150°C, Ta = 25°C, Output side 099 W
power see [ 6-4
Total 1.04
Maximum safety o
Ts temperature(!) 150 ¢

(1) The maximum safety temperature, Tg, has the same value as the maximum junction temperature, T, specified for the device. The Ig
and Pg parameters represent the safety current and safety power respectively. The maximum limits of Ig and Pg should not be
exceeded. These limits vary with the ambient temperature, Ta.

The junction-to-air thermal resistance, Ry ja, in the Thermal Information table is that of a device installed on a high-K test board for
leaded surface-mount packages. Use these equations to calculate the value for each parameter:

Ty =Ta+ Ry a x P, where P is the power dissipated in the device.

Tymax) = Ts = Ta + R ya x Ps , where T max) is the maximum allowed junction temperature.
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6.11 Electrical Characteristics

Veeq = 3.3V or5YV, 0.1-uF capacitor from Vecq to GND1, Vo= 15V, 1-uF capacitor from Ve, to Vegs, CL = 100-pF, Tp =
-40°C to +125°C, (unless otherwise noted)

hysteresis

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
SUPPLY CURRENTS
lveen Input supply quiescent current 1.67 24 mA
Output supply quiescent
lveez current 1.1 1.8 mA
SUPPLY VOLTAGE UNDERVOLTAGE THRESHOLDS
VCC1 Positive-going UVLO
VITHUVLON)  threshold voltage 26 28V
VCC1 Negative-going UVLO
VIT- V101 threshold voltage 2.4 25 v
VCC1 UVLO threshold
Vhys(uvLo1) 0.1 v

UCC5310MC, UCC5320SC,UCC5320EC,UCC5390SC,UCC5390EC, and UCC5350MC UVLO THRESHOLDS (12-V UVLO Version)

VCC2 Positive-going UVLO

IN+ = low, IN - = high; Io = 20 mA

VITHUVL02)  threshold voltage 12 13V
VCC2 Negative-going UVLO
VIT-uvi02)  threshold voltage 103 i v
Vv VCC2 UVLO threshold voltage 1 v
hys(UVLO2)  hysteresis
UCC5350SB UVLO THRESHOLD (8-V UVLO Version)
VCC2 Positive-going UVLO
VITHUVLO2)  threshold voltage 8.7 94V
VCC2 Negative-going UVLO
VIT-uvL02)  threshold voltage 73 8.0 v
VCC2 UVLO threshold voltage
Vhys(UvLO2) hysteresis 0.7 \Y;
LOGIC I/0
Positive-going input threshold
Vir(ny voltage (?N+,§:N E)) 0.55xVeer 0.7xVeer |V
Negative-going input threshold
ViT-(n) voltage (IN+, IN - ) 0.3 xVgeqy 0.45 x Vgq \%
Input hysteresis voltage (IN+,
Vhys(IN) INp—) v ge ( 0.1 x Veeq \Y;
Iy High-level input leakage at IN+ |IN+ = V¢4 40 240 MA
IN - = GND1 - 240 -40
I Low-level input leakage at IN - MA
IN- =GND1 - 5V -310 - 80
GATE DRIVER STAGE
High-level output voltage
Vou (VCC2-0UT) and lour= ~20 mA 100 240 mvV
(VCC2 - OUTH)
UCC5320SC and UCC5320EC, 94 13
IN+ = low, IN - = high; Io =20 mA ’
UCC5310MC,
B R 17 26
Low level output voltage (QUT |IN+ =low, IN - = high; lo =20 mA
VOL mV
and OUTL) UCC5390SC and UCC5390EC, 2 3
IN+ = low, IN - = high; Io =20 mA
UCC5350MC and UCC5350SB, 5 7
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6.11 Electrical Characteristics ( 42 )

Veeq = 3.3V or5YV, 0.1-uF capacitor from Vecq to GND1, Vo= 15V, 1-uF capacitor from Ve, to Vegs, CL = 100-pF, Tp =
-40°C to +125°C, (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
UCC5320SC and UCC5320EC, 24 43
IN+ = high, IN - =low ’ '
UCC5310MC, IN+ = high, IN - = low 24 4.3
UCC5390SC and UCC5390EC, 10 17 A
lon Peak source current IN+ = high, IN - = low
UCC5350MC,
IN+ = high, IN - = low 5 10
UCC5350SB
IN+ = high, IN - =low 5 8.5
UCC5320SC and UCC5320EC, 29 44
IN+ = low, IN - = high ’ '
UCC5310MC, IN+ = low, IN - = high 1.1 2.2
UCC5390SC and UCC5390EC, 10 17 A
loL Peak sink current IN+ = low, IN - = high
UCC5350MC, . 5 10
IN+ = low, IN - = high
UCC5350SB
IN+ = low, IN - = high 5 10
ACTIVE MILLER CLAMP (UCC53xxM only)
UCC5310MC, Ig amp = 20 mA 26 50
Velamp Low-level clamp voltage mV
UCC5350MC, I amp = 20 mA 7 10
UCC5310MC, Voamp = Ve + 15 V 1.1 2.2
lcLavp Clamp low-level current A
UCC5350MC, Veiamp = VEg2 + 15V 5 10
| Clamp low-level current for low |UCC3310MC, Vg amp = Veg2 + 2V 0.7 1.5 A
CLAMP(L) output voltage UCC5350MC, Veamp = Vegs + 2 V 5 10
VGLAMP-TH Clamp threshold voltage UCC5310MC and UCC5350MC 21 23 \%
SHORT CIRCUIT CLAMPING
| i I
Clamping voltage IN+ = high, IN - = low, to_awp = 10 g,
Vewp-out (Voutn - Vecz or Vour - - 1 13V
louTH Or loyt= 500 mA
Vee2)
. IN+ =low, IN- = hlgh, tcLamp = 10 us, 15
Clamping voltage leLamp OF loutL = - 500 mA .
Veip-out (Veg2 - Voure or Veg2 - IN* = Tom IN - = hiah \4
Veramp of Veez — Vour) = low, =high, 0.9 1
IcLamp or loutL = ~20 mA
ACTIVE PULLDOWN
Active pulldown voltage on louTL Or lout = 0.1 % louTL(typ) Vec2 =
Voursp OUTL, CLAMP, OUT open 18 25 Vv
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6.12 Switching Characteristics

Veeq =3.3Vor5YV, 0.1-uF capacitor from Vet to GND1, Vo= 15V, 1-uF capacitor from Ve t0 VEgs, Ta = -40°C to

+125°C, (unless otherwise noted)

PARAMETER TEST CONDITIONS TYP MAX| UNIT
UCC5320SC, UCC5320EC, and
UCC5310MC, CLoap = 1 nF 12 28 ns
tr Output-signal rise time » ZLOAD
UCC5390SC, UCC5350SB, UCC5390EC, and 10 26 ns
UCC5350MC, Cpoap = 1 nF
UCC5320SC and UCC5320EC, Copp = 1 nF 10 25| ns
t; Output-signal fall time UCC5310MC, Cuonp = 1 nF 10 26| ns
UCC5390SC, UCC5350SB, UCC5390EC, and 10 22 ns
UCC5350MC, CLOAD =1nF
:JJEC5SZOSC and UCC5320EC, C_opp = 100 60 72l s
Propagation dela
toLH ( def‘; u?t versions)y high UCC5310MC, Cioap = 100 pF 60 75| ns
UCC5390SC, UCC5350SB, UCC5390EC, and 65 100 ns
UCC5350MC, CLOAD =100 pF
;:00532003 and UCC5320EC, Cpoap = 100 60 5]
Propagation dela
touL ( def‘; u?t Versions)ylow UCC5310MC, Cpoap = 100 pF 60 75| ns
UCC5390SC, UCC5350SB, UCC5390EC, and 65 100 ns
UCC5350MC, Cioap = 100 pF
tuvLo1_rec UVLO recovery delay of Ve See 4] 8-9 30 us
tuvLo2_rec UVLO recovery delay of Vcco See /4 8-9 50 us
‘l)JFCCSSZOSC and UCC5320EC, Coap = 100 ] 00l s
‘ Pulse width distortion UCC5310MC, Cioap = 100 pF 1 20| ns
b ltorL — teLul UCC5390SC, UCC5350SB, and UCC5390EC,
_ 1 20 ns
CLOAD =100 pF
UCC5350MC, Cioap = 100 pF 1 20| s
FL)JFC<:532080 and UCC5320EC, Cioap = 100 ) 05| s
UCC5310MC, C =100 pF 1 25 ns
tsk(op) Part-to-part skew(") LOAD P
UCC5390SC, UCC5350SB, and UCC5390EC,
— 1 25 ns
CLOAD =100 pF
UCC5350MC, Cioap = 100 pF 1 25| ns
CMTI Common-mode transient immunity | PWM is tied to GND or Vgcq, Vom = 1200 V 120 kV/us

(1) tsk(pp) is the magnitude of the difference in propagation delay times between the output of different devices switching in the same
direction while operating at identical supply voltages, temperature, input signals and loads guaranteed by characterization.
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6.13 Insulation Characteristics Curves
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6.14 Typical Characteristics

Vee1 =3.3Vor 5V, 0.1-uF capacitor from Vg to GND1, Vo= 15V, 1-pF capacitor from Ve to Vegs, Cloap = 1 nF, Ta =

-40°C to +125°C, (unless otherwise noted)
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6.14 Typical Characteristics (continued)

Vee1 =3.3Vor 5V, 0.1-uyF capacitor from Vg to GND1, Vo= 15V, 1-pF capacitor from Ve to Vegs, Cloap = 1 nF, T =
-40°C to +125°C, (unless otherwise noted)
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B 6-15. Iccq Supply Current vs Input Frequency B 6-16. Icc, Supply Current vs Temperature
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6.14 Typical Characteristics (continued)

Vee1 =3.3Vor 5V, 0.1-uyF capacitor from Vg to GND1, Vo= 15V, 1-pF capacitor from Ve to Vegs, Cloap = 1 nF, T =

-40°C to +125°C, (unless otherwise noted)
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6.14 Typical Characteristics (continued)

Vee1 =3.3Vor 5V, 0.1-uyF capacitor from Vg to GND1, Vo= 15V, 1-pF capacitor from Ve to Vegs, Cloap = 1 nF, T =

-40°C to +125°C, (unless otherwise noted)
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6.14 Typical Characteristics (continued)

Vee1 =3.3Vor 5V, 0.1-uyF capacitor from Vg to GND1, Vo= 15V, 1-pF capacitor from Ve to Vegs, Cloap = 1 nF, T =
-40°C to +125°C, (unless otherwise noted)
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6.14 Typical Characteristics (continued)

Vee1 =3.3Vor 5V, 0.1-uyF capacitor from Vg to GND1, Vo= 15V, 1-pF capacitor from Ve to Vegs, Cloap = 1 nF, T =
-40°C to +125°C, (unless otherwise noted)
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6.14 Typical Characteristics (continued)

Vee1 =3.3Vor 5V, 0.1-uyF capacitor from Vg to GND1, Vo= 15V, 1-pF capacitor from Ve to Vegs, Cloap = 1 nF, T =
-40°C to +125°C, (unless otherwise noted)
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&l 6-41. UCC5350SBD Fall Time vs C_ and V¢ca
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7 Parameter Measurement Information
7.1 Propagation Delay, Inverting, and Noninverting Configuration

7-1 shows the propagation delay OUTH and OUTL for noninverting configurations. 7-2 shows the

propagation delay with the inve
the rise (t;) and fall () times.

IN+

OUTH
OuUTL

IN-

IN+

OUTH
OUTL

rting configuration. These figures also demonstrate the method used to measure

oV

\ 4

A

VCC2

e

\ 4

—> tPHL [—

& 7-2. OUTH and OUTL Propagation Delay, Inverting Configuration
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7.1.1 CMTI Testing
7-3, ¥l 7-4, and ¥ 7-5 are simplified diagrams of the CMTI testing configuration used for each device type.
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& 7-3. CMTI Test Circuit for Split Output (UCC53x0S)
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K 7-4. CMTI Test Circuit for Miller Clamp (UCC53x0M)
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& 7-5. CMTI Test Circuit for UVLO2 with Respect to GND2 (UCC53x0E)
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8 Detailed Description
8.1 Overview

The UCC53x0 family of isolated gate drivers has three variations: split output, Miller clamp, and UVLO2
referenced to GND2 (see i 4). The isolation inside the UCC53x0 family of devices is implemented with high-
voltage SiO,-based capacitors. The signal across the isolation has an on-off keying (OOK) modulation scheme
to transmit the digital data across a silicon dioxide based isolation barrier (see & 8-2). The transmitter sends a
high-frequency carrier across the barrier to represent one digital state and sends no signal to represent the other
digital state. The receiver demodulates the signal after advanced signal conditioning and produces the output
through a buffer stage. The UCC53x0 devices also incorporate advanced circuit techniques to maximize the
CMTI performance and minimize the radiated emissions from the high frequency carrier and 10 buffer switching.
The conceptual block diagram of a digital capacitive isolator, & 8-1, shows a functional block diagram of a
typical channel. ¥ 8-2 shows a conceptual detail of how the OOK scheme works.

Kl 8-1 shows how the input signal passes through the capacitive isolation barrier through modulation (OOK) and
signal conditioning.

8.2 Functional Block Diagram

Transmitter | | Receiver
00K > _|
Modulation ] I_
TXIN SiO based |
] TX Signal Capacitive RX Signal Envelope RX OUT
Conditioning Isolation Conditioning Detection |
> —I Barrier
Emissions | |
Oscillator |—— Reduction
Techniques |
1
& 8-1. Conceptual Block Diagram of a Capacitive Data Channel
TXIN |7
Carrier signal through
isolation barrier
RX OUT ’7
& 8-2. On-Off Keying (OOK) Based Modulation Scheme
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K 8-3. Functional Block Diagram — Split Output (UCC53x0S)
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K 8-4. Functional Block Diagram — Miller Clamp (UCC53x0M)
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& 8-5. Functional Block Diagram — UVLO With Respect to GND2 (UCC53x0E)

8.3 Feature Description
8.3.1 Power Supply

The V¢cq input power supply supports a wide voltage range from 3 V to 15 V and the Vg, output supply
supports a voltage range from 9.5 V to 33 V. For operation with bipolar supplies, the power device is turned off
with a negative voltage on the gate with respect to the emitter or source. This configuration prevents the power
device from unintentionally turning on because of current induced from the Miller effect. The typical values of the
Vce2 and Vegs output supplies for bipolar operation are 15V and - 8 V with respect to GND2 for IGBTs and 20
Vand -5V for SiC MOSFETs.

For operation with unipolar supply, the Vcco supply is connected to 15 V with respect to VEE2 for IGBTs, and 20
V for SiC MOSFETs. The Vgg, supply is connected to 0 V. In this use case, the UCC53x0 device with Miller
clamping function (UCC53x0M) can be used . The Miller clamping function is implemented by adding a low
impedance path between the gate of the power device and the Vggo supply. Miller current sinks through the
clamp pin, which clamps the gate voltage to be lower than the turn-on threshold value for the gate.

8.3.2 Input Stage

The input pins (IN+ and IN - ) of the UCC53x0 family are based on CMOS-compatible input-threshold logic that
is completely isolated from the Vco supply voltage. The input pins are easy to drive with logic-level control
signals (such as those from 3.3-V microcontrollers), because the UCC53x0 family has a typical high threshold
(ViT+(n)) of 0.55 x Veeq and a typical low threshold of 0.45 x Vccq. A wide hysteresis (Viysin)) of 0.1 x Veeq
makes for good noise immunity and stable operation. If either of the inputs are left open, 128 kQ of internal pull-
down resistance forces the IN+ pin low and 128 kQ of internal resistance pulls IN - high. However, TI still
recommends grounding an input or tying to VCC1 if it is not being used for improved noise immunity.

Because the input side of the UCC53x0 family is isolated from the output driver, the input signal amplitude can
be larger or smaller than Vo provided that it does not exceed the recommended limit. This feature allows
greater flexibility when integrating the gate-driver with control signal sources and allows the user to choose the
most efficient V¢, for any gate. However, the amplitude of any signal applied to IN+ or IN - must never be at a
voltage higher than V¢cy.
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8.3.3 Output Stage

The output stages of the UCC53x0 family feature a pull-up structure that delivers the highest peak-source
current when it is most needed which is during the Miller plateau region of the power-switch turn-on transition
(when the power-switch drain or collector voltage experiences dV/dt). The output stage pull-up structure features
a P-channel MOSFET and an additional pull-up N-channel MOSFET in parallel. The function of the N-channel
MOSFET is to provide a brief boost in the peak-sourcing current, which enables fast turn-on. Fast turn-on is
accomplished by briefly turning on the N-channel MOSFET during a narrow instant when the output is changing
states from low to high. 3 8-1 lists the typical internal resistance values of the pull-up and pull-down structure.

Z 8-1. UCC53x0 On-Resistance

DEVICE OPTION Rnmos Ron RoL ReLamp UNIT
UCC5320SC and UCC5320EC 45 12 0.65 Not applicable o
UCC5310MC 45 12 1.3 13 0
UCC5390SC and UCC5390EC 0.76 12 0.13 Not applicable Q
UCC5350MC 1.54 12 0.26 0.26 0
UCC5350SB 1.54 12 0.26 Not applicable 0

The Roy parameter is a DC measurement and is representative of the on-resistance of the P-channel device
only. This parameter is only for the P-channel device, because the pull-up N-channel device is held in the OFF
state in DC condition and is turned on only for a brief instant when the output is changing states from low to high.
Therefore, the effective resistance of the UCC53x0 pull-up stage during this brief turn-on phase is much lower
than what is represented by the Rpy parameter, which yields a faster turn-on. The turn-on-phase output
resistance is the parallel combination Ron || Rnmos-

The pull-down structure in the UCC53x0 S and E versions is simply composed of an N-channel MOSFET. For
the M version, an additional FET is connected in parallel with the pull-down structure when the CLAMP and OUT
pins are connected to the gate of the IGBT or MOSFET. The output voltage swing between Vcco and Vggs
provides rail-to-rail operation.

Level I>Q :
Shifting —

and OUTH
Cantral

Logic ouUTL

| ] \a -
Tf[]vﬂ

Kl 8-6. Output Stage—S Version
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8.3.4 Protection Features
8.3.4.1 Undervoltage Lockout (UVLO)

[ UvLO2 l

L
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Control
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ouT

[]GND2
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K 8-7. Output Stage—E Version
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Jout

+—{ ]CLAMP
<

Vee2

& 8-8. Output Stage—M Version

UVLO functions are implemented for both the V1 and Ve, supplies between the Vcq and GND1, and Vo
and Vg, pins to prevent an underdriven condition on IGBTs and MOSFETs. When V¢ is lower than Vir+ (uyLo)
at device start-up or lower than V1 - yvL0) after start-up, the voltage-supply UVLO feature holds the effected
output low, regardless of the input pins (IN+ and IN - ) as shown in & 8-2. The V¢ UVLO protection has a
hysteresis feature (VysuvLo))- This hysteresis prevents chatter when the power supply produces ground noise;
this allows the device to permit small drops in bias voltage, which occurs when the device starts switching and

operating current consumption increases suddenly. & 8-9 shows the UVLO functions.

% 8-2. UCC53x0 Vceq UVLO Logic

INPUTS OUTPUTS
CONDITION

IN+ IN - OUTH OUT, OUTL
H L Hi-Z L

v, GND1 <V, during d . H -2 .

- < uring device start-u

cc1 IT+(UVLO1) g p H H Hi-z L

L L Hi-z L
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2 8-2. UCC53x0 Vceq UVLO Logic ( 42)
INPUTS OUTPUTS
CONDITION
IN+ IN - OUTH OUT, OUTL
H L Hi-Z L
L H Hi-z L
Vee1 - GND1 < Vit yyLo1) after device start-up m H iz 1
L L Hi-Z L
2 8-3. UCC53x0 Ve, UVLO Logic
INPUTS OUTPUTS
CONDITION
IN+ IN - OUTH OUT, OUTL
H L Hi-Z L
L H Hi-Z L
Veez2 — Vee2 < ViT+uvLoz) during device start-up m m iz )
L L Hi-Z L
H L Hi-Z L
L H Hi-z L
Veez2 — Vee2 < Vit - (uvLo2) after device start-up m H iz 1
L L Hi-Z L

When Ve or Vo drops below the UVLO1 or UVLO2 threshold, a delay, tyyio1_rec O tuvLo2 rec, OCcurs on the
output when the supply voltage rises above Vir+uvLo) Or ViT+UvLo2) @gain. | 8-9 shows this delay.

A A
IN+ IN+

v
v

Veor P _ _ _ _ _ \ﬁﬂ_(u_Vng o _ Veot

A 4

Vece Vece —__ Vmewvoy
: __ Vrwes _ _ _
| >

E
| | tUVLOLrec
| |

Vour : — Vour
|
|
T
& 8-9. UVLO Functions

8.3.4.2 Active Pulldown

The active pull-down function is used to pull the IGBT or MOSFET gate to the low state when no power is
connected to the V¢, supply. This feature prevents false IGBT and MOSFET turn-on on the OUT and CLAMP
pins by clamping the output to approximately 2 V.

When the output stages of the driver are in an unbiased or UVLO condition, the driver outputs are held low by an
active clamp circuit that limits the voltage rise on the driver outputs. In this condition, the upper PMOS is
resistively held off by a pull-up resistor while the lower NMOS gate is tied to the driver output through a 500-k @
resistor. In this configuration, the output is effectively clamped to the threshold voltage of the lower NMOS
device, which is approximately 1.5 V when no bias power is available.
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8.3.4.3 Short-Circuit Clamping

The short-circuit clamping function is used to clamp voltages at the driver output and pull the active Miller clamp
pins slightly higher than the V¢, voltage during short-circuit conditions. The short-circuit clamping function helps
protect the IGBT or MOSFET gate from overvoltage breakdown or degradation. The short-circuit clamping
function is implemented by adding a diode connection between the dedicated pins and the V2 pin inside the
driver. The internal diodes can conduct up to 500-mA current for a duration of 10 us and a continuous current of
20 mA. Use external Schottky diodes to improve current conduction capability as needed.

8.3.4.4 Active Miller Clamp (UCC53x0M)

The active Miller-clamp function helps to prevent a false turn-on of the power switches caused by Miller current
in applications where a unipolar power supply is used. The active Miller-clamp function is implemented by adding
a low impedance path between the power-switch gate terminal and ground (Vgg») to sink the Miller current. With
the Miller-clamp function, the power-switch gate voltage is clamped to less than 2 V during the off state. 9-2
shows a typical application circuit of UCC5310M and UCC5350M.

8.4 Device Functional Modes

% 8-4 lists the functional modes for the UCC53x0 devices assuming Vccq and Veco are in the recommended
range.

2% 8-4. Function Table for UCC53x0S

IN+ IN - OUTH ouTL

Low X Hi-Z Low
X High Hi-Z Low

High Low High High-Z

Z 8-5. Function Table for UCC53x0M and UCC53x0E

IN+ IN - ouT
Low X Low

X High Low
High Low High

8.4.1 ESD Structure

i< 8-10 shows the multiple diodes involved in the ESD protection components of the UCC53x0 devices. This
provides pictorial representation of the absolute maximum rating for the device.
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9 Application and Implementation

#1E
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9.1 Application Information

The UCC53x0 is a family of simple, isolated gate drivers for power semiconductor devices, such as MOSFETSs,
IGBTs, or SiC MOSFETs. The family of devices is intended for use in applications such as motor control, solar
inverters, switched-mode power supplies, and industrial inverters.

The UCC53x0 family of devices has three pinout configurations, featuring split outputs, Miller clamp, and UVLO
with reference to GND2. The UCC5320SC, UCC5350SB, and UCC5390SC have a split output, OUTH and
OUTL. The two pins can be used to separately decouple the power transistor turnon and turnoff commutations.
The UCC5310MC and UCC5350MC feature active Miller clamping, which can be used to prevent false turn-on of
the power transistors induced by the Miller current. The UCC5320EC and UCCS5390EC offer true UVLO
protection by monitoring the voltage between the Vcco and GND2 pins to prevent the power transistors from
operating in a saturation region. The UCC53x0 family of devices comes in an 8-pin D and 8-pin DWV package
options and have a creepage, or clearance, of 4 mm and 8.5 mm respectively, which are suitable for applications
where basic or reinforced isolation is required. Different drive strengths enable a simple driver platform to be
used for applications demanding power transistors with different power ratings. Specifically, the UCC5390 device
offers a 10-A minimum drive current which can help remove the external current buffer used to drive high power
transistors.

9.2 Typical Application
The circuits in & 9-1, & 9-2, and ] 9-3 show a typical application for driving IGBTs.

— 15V
[ V,
5V O 1 cez
[
Veer .
c1——c2 Do
GND1 Do
Lo OUTH
[
[ - .
Rin 1o Signal Emitter
PWM AAA I IN+ Lo OUTL
i [
Cin L
IN- [
: : Vee2
[
Power Emitter
Copyright © 2017, Texas Instruments Incorporated
& 9-1. Typical Application Circuit for UCC53x0S to Drive IGBT
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K 9-2. Typical Application Circuit for UCC5310M and UCC5350M to Drive IGBT
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9-3. Typical Application Circuit for UCC5320E and UCC5390E to Drive IGBT

9.2.1 Design Requirements

% 9-1 lists the recommended conditions to observe the input and output of the UCC5320S split-output gate
driver with the IN - pin tied to the GND1 pin.

£ 9-1. UCC5320S Design Requirements

PARAMETER VALUE UNIT
Vet 3.3 \
Vee? 15 v
IN+ 3.3 \
IN - GND1 -
Switching frequency 10 kHz
IGBT IKW50NG5H5 -
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9.2.2 Detailed Design Procedure
9.2.2.1 Designing IN+ and IN - Input Filter

Tl recommends that users avoid shaping the signals to the gate driver in an attempt to slow down (or delay) the
signal at the output. However, a small input filter, Rj\-Cjy, can be used to filter out the ringing introduced by
nonideal layout or long PCB traces.

Such a filter should use an R)y resistor with a value from 0 Q@ to 100 Q@ and a C,y capacitor with a value from 10

pF to 1000 pF. In the example, the selected value for Rjy is 51 Q and Cy is 33 pF, with a corner frequency of
approximately 100 MHz.

When selecting these components, pay attention to the trade-off between good noise immunity and propagation
delay.

9.2.2.2 Gate-Driver Output Resistor
The external gate-driver resistors, Rgon) and Rg(oFr) are used to:

1. Limit ringing caused by parasitic inductances and capacitances

2. Limit ringing caused by high voltage or high current switching dv/dt, di/dt, and body-diode reverse recovery
3. Fine-tune gate drive strength, specifically peak sink and source current to optimize the switching loss

4. Reduce electromagnetic interference (EMI)

The output stage has a pull-up structure consisting of a P-channel MOSFET and an N-channel MOSFET in
parallel. The combined peak source current is 4.3 A for the UCC5320 family and 17 A for the UCC5390 family
and 17 A for the UCC5390 family. Use /7 £\ 1 to estimate the peak source current using the UCC5320S as an
example.

Veeo
Rnmos I Ron +Ron + Rarer_int 1)

|OH = min 43 A,

where

* Ron is the external turn-on resistance.

* RgreT Int is the power transistor internal gate resistance, found in the power transistor data sheet. We will
assume 0 Q for our example.

* lon is the peak source current which is the minimum value between 4.3 A, the gate-driver peak source
current, and the calculated value based on the gate-drive loop resistance.

In this example, the peak source current is approximately 1.8 A as calculated in /7= 2.

Voe2 15V

= = ~1.8 A
Ramvos l|Ron +Ron +Rarer it 45 Q([12Q+51Q+0Q

lon
(2)

Similarly, use 77 #£5\ 3 to calculate the peak sink current.

loL =min| 4.4 A, Veca ]

RoL +Rorr+Rarer_int 3)

where

* Rofr is the external turn-off resistance.
* loL is the peak sink current which is the minimum value between 4.4 A, the gate-driver peak sink current, and
the calculated value based on the gate-drive loop resistance.

In this example, the peak sink current is the minimum value between /75 4 and 4.4 A.
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V,
loL = ce2 = 15V ~1.4 A
RoL +Rorr +Ragrer 1t 0.65Q+10Q+0Q 4)
&L

The estimated peak current is also influenced by PCB layout and load capacitance. Parasitic
inductance in the gate-driver loop can slow down the peak gate-drive current and introduce overshoot
and undershoot. Therefore, Tl strongly recommends that the gate-driver loop should be minimized.
Conversely, the peak source and sink current is dominated by loop parasitics when the load
capacitance (C;gg) of the power transistor is very small (typically less than 1 nF) because the rising
and falling time is too small and close to the parasitic ringing period.

9.2.2.3 Estimate Gate-Driver Power Loss

The total loss, Pg, in the gate-driver subsystem includes the power losses (Pgp) of the UCC53x0 device and the
power losses in the peripheral circuitry, such as the external gate-drive resistor.

The Pgp value is the key power loss which determines the thermal safety-related limits of the UCC53x0 device,
and it can be estimated by calculating losses from several components.

The first component is the static power loss, Pgpqg, Which includes quiescent power loss on the driver as well as
driver self-power consumption when operating with a certain switching frequency. The Pgpq parameter is
measured on the bench with no load connected to the OUT or OUTH and OUTL pins at a given V¢ce1, Veea,
switching frequency, and ambient temperature. In this example, V¢4 is 3.3V and Vo is 15 V. The current on
each power supply, with PWM switching from 0 V to 3.3 V at 10 kHz, is measured to be Iy = 1.67 mA and Igco
=1.11 mA . Therefore, use 77121 5 to calculate Pgpq.

Papa = Vet * lveet + Veea % gz ¥22mW ®)

The second component is the switching operation loss, Pgpg, with a given load capacitance which the driver
charges and discharges the load during each switching cycle. Use J7 £\ 6 to calculate the total dynamic loss
from load switching, Pgsw-

Pasw =Vecz x Qg * fsw (6)

where
* Qg is the gate charge of the power transistor at Vgco.

So, for this example application the total dynamic loss from load switching is approximately 18 mW as calculated
in 7720 7.

Pasw =15 V120 nC x10 kHz =18 mW ()

Qg represents the total gate charge of the power transistor switching 520 V at 50 A, and is subject to change
with different testing conditions. The UCC5320S gate-driver loss on the output stage, Pgpo, is part of Pgsw.
Pcpo is equal to Pggy if the external gate-driver resistance and power-transistor internal resistance are 0 Q,
and all the gate driver-loss will be dissipated inside the UCC5320S. If an external turn-on and turn-off resistance
exists, the total loss is distributed between the gate driver pull-up/down resistance, external gate resistance, and
power-transistor internal resistance. Importantly, the pull-up/down resistance is a linear and fixed resistance if
the source/sink current is not saturated to 4.3 A/4.4 A, however, it will be non-linear if the source/sink current is
saturated. Therefore, Pgpg is different in these two scenarios.

Case 1 - Linear Pull-Up/Down Resistor:
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_Pasw Ron Il Rnmos Rov
Pepo = +
2 { Row IIRnmos +Ron +Rarer it Row +Rorr +Rarer_int (8)

In this design example, all the predicted source and sink currents are less than 4.3 A and 4.4 A, therefore, use
J5#23X 9 to estimate the UCC53x0 gate-driver loss.

18 mW( 12Q1|45Q . 0.65 Q

Pepo= ~4.1mW
2 12Q(|450+51Q+00 0650+10Q+00

&)

Case 2 - Nonlinear Pull-Up/Down Resistor:

TR_Sys TF_Sys
Papo=few x| 43 Ax [ (Voca —Vourn())dt+4.4 Ax [ Vour (et
0 0
(10)

where

* VoutHiw is the gate-driver OUTH and OUTL pin voltage during the turnon and turnoff period. In cases where
the output is saturated for some time, this value can be simplified as a constant-current source (4.3 A at
turnon and 4.4 A at turnoff) charging or discharging a load capacitor. Then, the Voyth(t) waveform will be
linear and the Tr_sys and Tg_sys can be easily predicted.

For some scenarios, if only one of the pull-up or pull-down circuits is saturated and another one is not, the Pgpo
is a combination of case 1 and case 2, and the equations can be easily identified for the pull-up and pull-down
based on this discussion.

Use J5#£3X 11 to calculate the total gate-driver loss dissipated in the UCC53x0 gate driver, Pgp.
PGD ZPGDQ +PGDO =22mW+41 mW=261 mW (11)

9.2.2.4 Estimating Junction Temperature

Use the equation below to estimate the junction temperature (T ;) of the UCC53x0 family.
Ty=Te+ ¥y xPgp (12)

where

* T is the UCC53x0 case-top temperature measured with a thermocouple or some other instrument.
* W ris the junction-to-top characterization parameter from the Thermal Information table.

Using the junction-to-top characterization parameter (¥ 1) instead of the junction-to-case thermal resistance
(Royc) can greatly improve the accuracy of the junction temperature estimation. The majority of the thermal
energy of most ICs is released into the PCB through the package leads, whereas only a small percentage of the
total energy is released through the top of the case (where thermocouple measurements are usually conducted).
The R y¢ resistance can only be used effectively when most of the thermal energy is released through the case,
such as with metal packages or when a heat sink is applied to an IC package. In all other cases, use of Ry ¢ will
inaccurately estimate the true junction temperature. The W ;r parameter is experimentally derived by assuming
that the dominant energy leaving through the top of the IC will be similar in both the testing environment and the
application environment. As long as the recommended layout guidelines are observed, junction temperature
estimations can be made accurately to within a few degrees Celsius.
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9.2.3 Selecting V¢cq and Vo Capacitors

Bypass capacitors for the Vceq1 and Veeo supplies are essential for achieving reliable performance. TI
recommends choosing low-ESR and low-ESL, surface-mount, multi-layer ceramic capacitors (MLCC) with
sufficient voltage ratings, temperature coefficients, and capacitance tolerances.

HIE
DC bias on some MLCCs will impact the actual capacitance value. For example, a 25-V, 1-u F X7R
capacitor is measured to be only 500 nF when a DC bias of 15-V¢ is applied.

9.2.3.1 Selecting a V¢4 Capacitor

A bypass capacitor connected to the Vc1 pin supports the transient current required for the primary logic and
the total current consumption, which is only a few milliamperes. Therefore, a 50-V MLCC with over 100 nF is
recommended for this application. If the bias power-supply output is located a relatively long distance from the
Vceq pin, a tantalum or electrolytic capacitor with a value greater than 1 1 F should be placed in parallel with the
MLCC.

9.2.3.2 Selecting a V¢, Capacitor

A 50-V, 10- 1 F MLCC and a 50-V, 0.22- 1 F MLCC are selected for the Cycco capacitor. If the bias power supply
output is located a relatively long distance from the Vo pin, a tantalum or electrolytic capacitor with a value
greater than 10 u F should be used in parallel with Cy¢cco.

9.2.3.3 Application Circuits with Output Stage Negative Bias

When parasitic inductances are introduced by nonideal PCB layout and long package leads (such as TO-220
and TO-247 type packages), ringing in the gate-source drive voltage of the power transistor could occur during
high di/dt and dv/dt switching. If the ringing is over the threshold voltage, unintended turn-on and shoot-through
could occur. Applying a negative bias on the gate drive is a popular way to keep such ringing below the
threshold. A few examples of implementing negative gate-drive bias follow.

Kl 9-4 shows the first example with negative bias turn-off on the output using a Zener diode on the isolated
power-supply output stage. The negative bias is set by the Zener diode voltage. If the isolated power supply is
equal to 20 V, the turn-off voltage is - 5.1 V and the turn-on voltage is 20V - 5.1V = 15 V.

— 2OTV 0
o 1 vl —1—
[
C3
Vet : : Cas —
| | :: RZ
GND1 bl .
N v (P
- OUTH AN\ '
Il \Ifé
[
[ Reorr Signal Emitter
IN+ U ouTL
[ *
[ —
IN- : : Caz
Lo VEee2
L1 — O
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K 9-4. Negative Bias With Zener Diode on Iso-Bias Power-Supply Output

Kl 9-5 shows another example which uses two supplies (or single-input, double-output power supply). The
power supply across Vg, and GND2 determines the positive drive output voltage and the power supply across
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Veeo and GND2 determines the negative turn-off voltage. This solution requires more power supplies than the
first example, however, it provides more flexibility when setting the positive and negative rail voltages.

1 1 O
O : : Veea
| |
| |
Vet : :
[ <+> _EM
| | p—
GND1 Lo _ ‘
o out AW
L \ s
| |
: : GND2 ° . Signal Emitter
IN+ -
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: : Veeo
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Copyright © 2017, Texas Instruments Incorporated

& 9-5. Negative Bias With Two Iso-Bias Power Supplies (UCC5320E and UCC5390E)

9.2.4 Application Curve
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K 9-6. PWM Input and Gate Voltage Waveform

10 Power Supply Recommendations

The recommended input supply voltage (Vccq) for the UCC53x0 device is from 3 V to 15 V. The lower limit of the
range of output bias-supply voltage (V¢c2) is determined by the internal UVLO protection feature of the device.
The V¢4 and Ve voltages should not fall below their respective UVLO thresholds for normal operation, or else
the gate-driver outputs can become clamped low for more than 50 1 s by the UVLO protection feature. For more
information on UVLO, see 77 8.3.4.1. The higher limit of the V¢ range depends on the maximum gate voltage
of the power device that is driven by the UCC53x0 device, and should not exceed the recommended maximum
Vo of 33 V. A local bypass capacitor should be placed between the Vco and Vegs pins, with a value of 220-nF
to 10- u F for device biasing. Tl recommends placing an additional 100-nF capacitor in parallel with the device
biasing capacitor for high frequency filtering. Both capacitors should be positioned as close to the device as
possible. Low-ESR, ceramic surface-mount capacitors are recommended. Similarly, a bypass capacitor should
also be placed between the Vc1 and GND1 pins. Given the small amount of current drawn by the logic circuitry
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within the input side of the UCC53x0 device, this bypass capacitor has a minimum recommended value of 100
nF.

If only a single, primary-side power supply is available in an application, isolated power can be generated for the
secondary side with the help of a transformer driver such as Texas Instruments’ SN6501 or SN6505A. For such
applications, detailed power supply design and transformer selection recommendations are available in SN6501
Transformer Driver for Isolated Power Supplies data sheet and SN6505A Low-Noise 1-A Transformer Drivers for
Isolated Power Supplies data sheet.

11 Layout
11.1 Layout Guidelines

Designers must pay close attention to PCB layout to achieve optimum performance for the UCC53x0. Some key
guidelines are:

* Component placement:

- Low-ESR and low-ESL capacitors must be connected close to the device between the V¢4 and GND1
pins and between the Vo and Vegs, pins to bypass noise and to support high peak currents when turning
on the external power transistor.

- To avoid large negative transients on the Vgg, pins connected to the switch node, the parasitic
inductances between the source of the top transistor and the source of the bottom transistor must be
minimized.

* Grounding considerations:

- Limiting the high peak currents that charge and discharge the transistor gates to a minimal physical area
is essential. This limitation decreases the loop inductance and minimizes noise on the gate terminals of
the transistors. The gate driver must be placed as close as possible to the transistors.

* High-voltage considerations:

- To ensure isolation performance between the primary and secondary side, avoid placing any PCB traces
or copper below the driver device. A PCB cutout or groove is recommended in order to prevent
contamination that may compromise the isolation performance.

* Thermal considerations:

- Alarge amount of power may be dissipated by the UCC53x0 if the driving voltage is high, the load is
heavy, or the switching frequency is high (for more information, see 7 9.2.2.3). Proper PCB layout can
help dissipate heat from the device to the PCB and minimize junction-to-board thermal impedance ( 9 jg).

- Increasing the PCB copper connecting to the Vcc2 and Vggs pins is recommended, with priority on
maximizing the connection to Vggs. However, the previously mentioned high-voltage PCB considerations
must be maintained.

- If the system has multiple layers, Tl also recommends connecting the Vcco and Vegs pins to internal
ground or power planes through multiple vias of adequate size. These vias should be located close to the
IC pins to maximize thermal conductivity. However, keep in mind that no traces or coppers from different
high voltage planes are overlapping.
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11.2 Layout Example

11-1 shows a PCB layout example with the signals and key components labeled.

o p o |

ﬂb—o—o—o ol— -]

£ W NTOS58A o VCC2
DI:I oreva uatlon:t[)nly,

not F&Cf’approved for resale. n. C4

A. No PCB traces or copper are located between the primary and secondary side, which ensures isolation performance.

& 11-1. Layout Example

11-2 and %] 11-3 show the top and bottom layer traces and copper.

oo
-3
o o
-3
o o
o o
o0
-3
o o

& 11-2. Top-Layer Traces and Copper
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11-3. Bottom-Layer Traces and Copper (Flipped)

11-4 shows the 3D layout of the top view of the PCB.

i3 TEXAS
INSTRUMENTS
C15C14C12

al

O')R o woN

(& &lioy
'_"_""
oy =

=)
N

T;*El BN INTO58A  UCC2

| For evaluation only; g
| GND1

not FCC approved for resale. —
A. The location of the PCB cutout between primary side and secondary sides ensures isolation performance.

& 11-4. 3-D PCB View

11.3 PCB Material

Use standard FR-4 UL94V-0 printed circuit board. This PCB is preferred over cheaper alternatives because of

lower dielectric losses at high frequencies, less moisture absorption, greater strength and stiffness, and the self-
extinguishing flammability-characteristics.

11-5 shows the recommended layer stack.
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High-speed traces 4T_—va—_L
10 mils § g
Ground plane _
Keep this space FR-4
40 mils i free from planes, i e ~45
i traces, pads, and i T
: vias :
Power plane 3

Low-speed traces

Kl 11-5. Recommended Layer Stack
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12 Device and Documentation Support
12.1 Device Support
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12.2 Documentation Support

12.2.1 Related Documentation

For related documentation see the following:

* Texas Instruments, Digital Isolator Design Guide

* Texas Instruments, /solation Glossary

* Texas Instruments, SN6501 Transformer Driver for Isolated Power Supplies data sheet

* Texas Instruments, SN6505A Low-Noise 1-A Transformer Drivers for Isolated Power Supplies data sheet
* Texas Instruments, UCC5390ECDWYV Isolated Gate Driver Evaluation Module user's guide

* Texas Instruments, UCC53x0xD Evaluation Module user's guide

12.3 Certifications

UL Online Certifications Directory, "FPPT2.E181974 Nonoptical Isolating Devices - Component" Certificate
Number: 20170718-E181974,
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12.6 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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Changes from Revision H (February 2024) to Revision | (March 2024) Page
* Changed Certification Planned to Certification number: 40047657 in Safety-Related Certifications For DWV

Tt =T IR =Tox 1] o [ PO 10
Changes from Revision G (December 2023) to Revision H (February 2024) Page
* Changed CTI and Material Group values in insulation specifications and added table note...............ccccceeeee..n. 8
Changes from Revision F (January 2019) to Revision G (December 2023) Page
* Added UCCS5350MC DWWV PACKAGE. ... .ueeeiiiiiiieeeiiitiieeeeatieeeeeestteeeeeestteeaesaastaeaeeaastaeaeeaassseeaeesassaeeessasseeaesanssens 3
Changes from Revision E (October 2018) to Revision F (January 2019) Page
. 455 2 NP (UCC5390EC) IR . ILAEA A CRATHIBE I oo 1
o 1E “ZEMIINIE” FIIT “DIN EN BTOT0-T7 oottt ettt et te et e e eteeeenenaesteeneeeneeereens 1
o IS CRPAATANE” BRI T (TR ) 7 e 1
o BT “CHRMOAAFERSHES RS E MRS 7, SRR E IR REAUE R 1
* Changed creepage and clearance from 9 mm to 8.5 mm in Insulation Specifications and throughout

[0 =Y = < 1= =) R 9
* Added VDE and CQC certification for D package and UL file number for DWV package ............ccoeeeunveeeeenn. 10
* Changed test CONAItION TOr Vo «oiuriiiiiiiiiiiii ettt et e e e st e e e s ennb e e e e e e annneeeens 12
* Changed a minor detail to the UCCS53X0M fiQUIES........eeiiiiiieiieiiicieeee e e e e e e e 29
* Changed typical application circuit for E Version to include capacitors on negative bias ................ccccvveee. 34
Changes from Revision D (May 2018) to Revision E (October 2018) Page
* Changed UCC5310 DWYV package from Preview 10 Final............ccoooiiiiiiiii e 3
* Changed UCC5320 DWYV package from Preview t0 Final...........o.cooiiiiiiii e 3
Changes from Revision C (February 2018) to Revision D (May 2018) Page
* K UCCSH390EC MIAHERRAS TR BT ERE ™ 0 oottt 1
Changes from Revision B (August 2017) to Revision C (February 2018) Page
o EHERFBAINT UCC5350SBD. UCC5320SCDWYV. UCC5310MCDWV #ll UCC5390ECDWYV #14-......... 1
o BEET CHetET L R L “UREET MIThRE T AERE , DAELSE E M BRI DWV EEER . 1
* Added UCC5350SB to the pin configuration and fUNCHON. ...........cooiiiiii e 4
* Added minimum Storage tEMPEIratUIE. ...........uiii it s e e e e e s e e e e nnneeas 6
* Changed from VDE V 0884-10 to VDE V 0884-11 in insulation specifications and safety-related certification

2= 011 OO PPPPPPPPTRN 8
*  Changed safety IMitiNG VAIUES.............c..uiiiiiiiieceee et e e e e e e e e e e e e e e ereeeeaeas 10
* Deleted test conditions for SUPPIY CUIMENES.........cociiiii it e e e entre e e e e sneee e e e nees 12
* Added Typical Curves and Test Conditions to include UCC5390 and UCC5350 information.......................... 16
e Deleted deViCe /O fIQUIE ...ttt e e e e ettt e e e e rab et e e e e e bt e e e e e e anbee e e e e anreeas 32
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* Changed ESD fIQUIE .......eeiiiiiiiiiee ettt et e e e e b bt e e e e e ea b b et e e e e b e e e e e e e b e e e e e e e n e e e e e e aanres 32
* Added UL online certification directory to the certification SECON..............coiiiiiiiiii e, 45
Changes from Revision A (June 2017) to Revision B (August 2017) Page
o WG RARIAEE TAEBIE I — 55°C TN = 40°C. ittt 1
Changes from Revision * (June 2017) to Revision A (June 2017) Page
o MHBR T AR TR 10A ZHEHT CATA” o 1

14 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ®)

UCC5310MCD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 5310M
UCC5310MCDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5310M
UCC5310MCDWV  Obsolete  Production SOIC (DWV) | 8 - - Call Tl Call Tl -40 to 125 5310MC
UCC5310MCDWVR Active Production SOIC (DWV) | 8 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5310MC

UCC5320ECD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 5320E
UCC5320ECDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5320E
UCC5320SCD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40to 125 5320S
UCC5320SCDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5320S
UCC5320SCDWV Obsolete Production SOIC (DWV) | 8 - - Call Tl Call Tl -40 to 125 5320SC
UCC5320SCDWVR Active Production SOIC (DWV) | 8 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5320SC
UCC5350MCD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40to 125 5350M
UCC5350MCDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5350M
UCC5350MCDWV  Obsolete Production SOIC (DWV) | 8 - - Call Tl Call Tl -40 to 125 5350MC
UCC5350MCDWVR Active Production SOIC (DWV) | 8 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5350MC
UCC5350SBD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 5350SB
UCC5350SBDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5350SB
UCC5390ECD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 53X0E
UCC5390ECDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 53X0E
UCC5390ECDWV  Obsolete  Production SOIC (DWV) | 8 - - Call Tl Call Tl -40 to 125 5390EC
UCC5390ECDWVR Active Production SOIC (DWV) | 8 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5390EC
UCC5390SCD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 53X0S
UCC5390SCDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 53X0S

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without
limitation quality assurance, reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available
for ordering, purchases will be subject to an additional waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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@ ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the
finish value exceeds the maximum column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per
JEDEC standards is shown. Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the
previous line and the two combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF UCC5350, UCC5390 :

o Automotive : UCC5350-Q1, UCC5390-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
UCC5310MCDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC5310MCDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC5310MCDWVR SOIC DwWvVv 8 1000 330.0 16.4 12.05| 6.15 3.3 16.0 | 16.0 Q1
UCC5320ECDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC5320SCDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC5320SCDWVR SOIC DWV 8 1000 330.0 16.4 |12.05] 6.15 | 3.3 16.0 | 16.0 Q1
UCC5350MCDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC5350MCDWVR SoIC DWV 8 1000 330.0 16.4 |12.05] 6.15 | 3.3 16.0 | 16.0 Q1
UCC5390ECDR SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
UCC5390ECDWVR SOIC DWV 8 1000 330.0 16.4 |12.05] 6.15 | 3.3 16.0 | 16.0 Q1
UCC5390SCDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC5310MCDR SOIC D 8 2500 356.0 356.0 35.0
UCC5310MCDR SOIC D 8 2500 350.0 350.0 43.0

UCC5310MCDWVR SOIC DWV 8 1000 350.0 350.0 43.0
UCC5320ECDR SOIC D 8 2500 350.0 350.0 43.0
UCC5320SCDR SOIC D 8 2500 350.0 350.0 43.0

UCC5320SCDWVR SOIC DWV 8 1000 350.0 350.0 43.0
UCC5350MCDR SOIC D 8 2500 356.0 356.0 35.0

UCC5350MCDWVR SOIC DWV 8 1000 350.0 350.0 43.0
UCC5390ECDR SOIC D 8 2500 350.0 350.0 43.0

UCC5390ECDWVR SOIC DWV 8 1000 350.0 350.0 43.0
UCC5390SCDR SOIC D 8 2500 350.0 350.0 43.0

Pack Materials-Page 2



PACKAGE OUTLINE

DWVOO0O08A i SOIC - 2.8 mm max height

SOIC

11.5+0.25
PIN 1 ID— TYP
AREA
5.95
5.75
NOTE 3

TYP

s

- S
~.
SEE DETAIL A

P
-

(2.286)
GAGE PLANE

; A - |

y¢ /L 0.46

o 0.36
0-8 1.0
0.5 DETAIL A
2) TYPICAL

4218796/A 09/2013

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT

DWVOO0O08A SOIC - 2.8 mm max height
solc
8X (1.8) ﬁ SYMM SEE DETAILS
¢
Lm |
| ! I
8X (0.6) C ] | C T ] symm
- - 7‘ 7777777 + —_— e — - — =
-—EBE-} | 1]
| | |
-—Et-1 | 1]
6X (1.27) ‘ ‘
< (10.9) -
LAND PATTERN EXAMPLE
9.1 mm NOMINAL CLEARANCE/CREEPAGE
SCALE:6X
SOLDER MASK SOLDER MASK
METAL SoENNG ER MASK /METAL
4 =—0.07 MAX 4 L 0.07 MIN
ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

ALL AROUND

SOLDER MASK
DEFINED

4218796/A 09/2013

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

DWVOO0O08A SOIC - 2.8 mm max height

SOIC

1]

8X (1.8) —ﬁ SE'\"M

- |
|

8X (0.6) J :t: |

6X (1.27)

i

(10.9)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4218796/A 09/2013

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
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=3 s

6X (.050 ) | |
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X
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|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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