i3 TEXAS
INSTRUMENTS

UCC27614-Q1
JAJST72A — APRIL 2024 — REVISED OCTOBER 2024

UCC27614-Q130V. 10A > )V Fr R, O—Y A K 75—

[ 2% AN

A0V AKsEftE, ERRAT7 IV —2avmlT

18R

o BT U —ar HICREF

« AEC-Q100 ntumiﬁjf
— T/\/I’X{mfiﬁl/*—]*‘ 1

+ 10A 27, 10A Y —AH BT (FEYHEAE)

o -0V ETMAAANBIOAR—T L B

+ VDD &+ Difixt i KA : 30 V

« 4.5V~26V DRV VDD EifEHH (UVLO £ %)

e 2mm x 2mm @ SON8 v /r— TSN E9

o EHEAERER 17 .5ns (FEHE(E)

+ EN (f%—7/V) > (SOIC8 LT VSSOPS /3
=Y DR

o AFR—T )| T 4—T AEBEL L T A FTREZ IN
£’ (SON8 /S r —V DA

« VDD CERIRIRASIAL 2R (TTL Aff)

o SERFEIIFERERR T ARELCTEH A RE

o EWERFOBEEERIEE #IPH . —40°C~150°C

277U —3>

o TLaALDAAYTF E—REIR
o J1EYGE (PFC) Rl

- V—T—H&R

s EBE—HXRNIAT

s BREWTAL RTAN

o IVLARTFUA RTAN

o NNANRT— RNyT7

3=

UCC27614-Q1 I%. MOSFET. IGBT. SiC. GaN /<U—
AA T N BRANERE TEDL TV T RV R —
PAR ' —k RFA3TF, UCC27614-Q1 1% 10A (ft
filf) DY —ZBRENRE /) 2> TV ET, ZhUcky, U —
AL FDILH ERY [ SEH POV ZENE L, AT
VT RRERIL ., g A EXEEd, UCC27614-Q1
1 BIREEN /NS VAT LD T R A Db, 23
/vz¢5%lJﬁH4L HIAE L — 7R IR PEERE D S T K
0. BEHBDOREE ST ET,

UCC27614-Q1 1Z. A1 T 10V Z#hz 572, FFLE
DT TR NG UANFEETHU AT AOBREM 2R X
HAZENTEET, INHD ANNITEIRELEDOREL
TP AFEAE DI e —T B TE DT, il
DFHRMZ g RIRICE O HZENTEET, M2 LA %
—T NG EHEEIE, ALY Y 7 LI X IRBIfR I

BeAHIECTEET, VAT ATT AN RELGE (8
J— NoAVEFTIZTHULENRHDLGE). 77—k KTA

NITESEREFERGER CEE T, A 3—T LHkRE

AT LDOER RS ) S FET, §<0>mﬂ{§24’/%/
T EBIR T, BIRT SAADF —NMIE B /A X & EC
SEFET, ZOIARXNT —h RIAROH B ATIEAS
N.RKIANRNEZHEMIESEDLAREENDY E7,
UCC27614-Q1 1%, & Ol I 10 75 it 43 L OV 88 11 e
WZED, ZOIOBEMTHEN R EBELE T,

HEZN7= UVLO AL vy a3V K% VDD Eﬁr%qq@%
L A NE I 2T MOSFET 23 /1% LOW |
BREFLET, 20T 7T 47 TAF T REREIL. /17A0>
Wﬁ#@%é% W EEEET, 2mm x 2mm O3y —D
IV A X317~ UCC27614-Q1 1X. 10A @ BXRE)E i & 1H
2 THEL, VAT LOF BIEE AR EXEET, 2o/

IR — T —h RIAROEBOEELEL AT 7R
DOUEEL FTREICLE T,

Ny r—I8R

° s X3 = f

B PRyr—y (1) ijxz)/ 7 j:gi%

UCC27614-Q1 |DSG (SON 8) ﬁgm i 38;"&" "
UCC27614-Q1 |D (SOIC 8) gﬁﬁm * ;"Sm i
UCC27614-Q1 [ vssop 8) 282: x g:gm x

WZoWTE, BZ7var 12 %

(1) RS TOBFRTO s —)
BIRLCIEE,

(2) =Y PAX (B x 8) ITAFMETHY, &
HEENET,

AR RAE Akt

To Switch
Node

77V —2a R

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y

PEIZOFEL U —UIRGEN e L EE A, ERROR G2 E ORIIC

I3, ti.com TUT R OUGERE Z B MTZSNET IO BN ZLET,

English Data Sheet: SLUSFL4

SHEEE


https://www.ti.com/product/jp/ucc27614-q1?qgpn=ucc27614-q1
https://www.ti.com/jp/lit/pdf/JAJST72
https://www.ti.com/lit/pdf/SLUSFL4

UCC27614-Q1
JAJST72A — APRIL 2024 — REVISED OCTOBER 2024

Table of Contents

4 Pin Configuration and Functions
5 Specifications
5.1 Absolute Maximum Ratings
5.2 ESD Ratings
5.3 Recommended Operating Conditions
5.4 Thermal Information
5.5 Electrical Characteristics
5.6 Switching Characteristics
5.7 Timing Diagrams
5.8 Typical Characteristics
6 Detailed Description
6.1 Overview
6.2 Functional Block Diagram
6.3 Feature Description
6.4 Device Functional Modes

I3 TEXAS

INSTRUMENTS
www.ti.com/ja-jp
7 Applications and Implementation................................ 17
7.1 Application Information...........ccccoiniiiniie, 17
7.2 Typical Application..........ccccoviirieieiiiieee e 18
8 Power Supply Recommendations...................cc.ccoeee. 24
G LAYOUL......oooiiiiiiii e 25
9.1 Layout Guidelines..........ccoevviiiiiiiiiie e 25
9.2 Layout Example.........cccoeeeiiiiiniiicieceec e 26
9.3 Thermal Consideration............cccceevvveinciieniiecenieees 26
10 Device and Documentation Support.......................... 27
101 H—R e X —F BB T A B T e 27
10.2 R¥ 2 A MO HHMAEZ T ID HE e, 27
10.3 PR =B UV =R e, 27
10.4 Trademarks. ........cocueiiiieeiiiiee e 27
10.5 FAESBEICB T DR F E e 27
106 FHFEEE oo 27
11 Revision History..............cccoooiiiiii e 27

12 Mechanical, Packaging, and Orderable
Information..............oooo e 28

2

BRHI T B 70— RS2 (DR B Ab) #21E

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: UCC27614-Q1

English Data Sheet: SLUSFL4


https://www.ti.com/product/jp/ucc27614-q1?qgpn=ucc27614-q1
https://www.ti.com/jp/lit/pdf/JAJST72
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJST72A&partnum=UCC27614-Q1
https://www.ti.com/product/jp/ucc27614-q1?qgpn=ucc27614-q1
https://www.ti.com/lit/pdf/SLUSFL4

13 TEXAS
INSTRUMENTS ucc27614-Q1
www.ti.comlja-jp JAJST72A — APRIL 2024 — REVISED OCTOBER 2024

4 Pin Configuration and Functions

N — — |-
GND [ 2] IEVDD
GND[ 3] IEVDD

out|4]|— — — s |ouT

4-1. DSG Package 8-Pin SON Top View

vop [1] U VDD
N [2] out
EN [3] [6 ] out
GND [4] 5] GND

4-2. D Package 8-Pin SOIC Top View

VDD |:|:15 """"""" H 1 VDD
IN T2 { 7 ouTt
EN T3 i 6 ouT
GND T4 emmeenee ! SFT3 GND

Eq 4-3. DGN Package 8-Pin VSSOP Top View

% 4-1. Pin Functions

PIN
TYPE(") DESCRIPTION
NAME DSG NO. D DGN NO.
GND 2,3 45 G Device ground or reference
EN — 3 | Enable or disable control pin. If not used, connect to VDD.
IN — 2 | Non-inverting PWM input
IN+ 1 — | Non-inverting PWM input. If not used, connect to VDD.
IN- 8 — | Inverting PWM input. If not used, connect to GND.
ouT 4,5 6,7 (0] Output of the driver
Driver bias supply. Connect the positive node of the voltage source to this
VDD 6.7 18 = pin through an impedance for high common mode noise rejection. Bypass
’ ’ this pin with two ceramic capacitors, generally >=1 yF and 0.1 yF, which
are referenced to GND pin of this device.
Connect to GND through large copper plane.
2 —
Thermal Pad | Thermal Pad This pad is not a low-impedance path to GND.

(1) /O = Digital input/output, IA = Analog input, AO= Analog output, P = Power connection
(2) Applies to DGN package.
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)() (2) (3)

MIN MAX UNIT
Supply voltage VDD -0.3 30 \Y
Output Voltage (DC) VOUT -0.3 VDD +0.3 \Y
Output Voltage (200-ns Pulse) VOUT -2 VDD +3 \Y,
Input Voltage IN, EN, IN+, IN— -10 30 \Y
Operating junction temperature, T, -40 150 °C
Soldering, 10 s 300
Lead temperature °C
Reflow 260
Storage temperature, Tgig -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) All voltages are with respect to GND unless otherwise noted. Currents are positive into, negative out of the specified terminal. See =~
>z~ 6.4 of the data sheet for thermal limitations and considerations of packages.

(3) These devices are sensitive to electrostatic discharge; follow proper device handling procedures.

5.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per AEC Q100-002(") +2000
V(Esp) Electrostatic discharge - \%
Charged-device model (CDM), per AEC Q100-011 +1000

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
5.3 Recommended Operating Conditions

over operating free-air temperature range. All voltages are with reference to GND (unless otherwise noted)

MIN NOM MAX| UNIT
Supply voltage, VDD 4.5 12 26 \%
Input voltage, IN, IN+, IN-, EN -10 26 \Y
Output Voltage, OUT 0 VDD \%
Operating junction temperature, T, —40 150 °C

5.4 Thermal Information

uUCC27614
THERMAL METRIC(") DSG (SON) DGN (VSSOP) D (SOIC) UNIT
8 PINS 8 PINS 8 PINS

Rgya Junction-to-ambient thermal resistance 67.9 48.9 126.4
Reyc(top) Junction-to-case (top) thermal resistance 81.1 71.8 67.0
Reus Junction-to-board thermal resistance 33.4 223 69.9 .
Wyt Junction-to-top characterization parameter 2.4 2.6 19.2 cw
YiB Junction-to-board characterization parameter 334 22.3 69.1
Rayciboty Junction-to-case (bottom) thermal resistance 12.2 4.5 n/a

(1)  For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics Application
Report (SPRA953).
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5.5 Electrical Characteristics

Unless otherwise noted, VDD =12V, Ty = T; = -40°C to 150°C, 1-uF capacitor from VDD to GND, No load on the output.
Typical condition specifications are at 25°C.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
BIAS CURRENTS
lvbbg VDD quiescent supply current |V n+/ViN=3.3V, Vin.=0V, EN=VDD, VDD =34V 305 500 MA
lvop VDD static supply current ViNe/ViN=3.3V,V|\.=0V, EN=VDD 0.64 092 mA
[IV)5) VDD static supply current Vine/ViN=0V,Vn.=0V, EN = VDD 0.71 1.0/ mA
VoDo VDD dynamic operating f_sw =1000 kHz, EN = VDD, V|\+/V\N =0V t0 3.3V PWM, V|n. 4.0 mA

current =0V

Ipis VDD disable current Vine/ViN=0V,V|N.=3.3V,EN=0V 0.75 1.0/ mA
UNDERVOLTAGE LOCKOUT (UVLO)
Vyop_on | VDD UVLO rising threshold 38 441 44 \Y
Vvop_orr | VDD UVLO falling threshold 35 38 4.1 \Y
;’VDD—HY VDD UVLO hysteresis 0.3 Y
INPUT (IN, IN+)
Vi |omeutien o eSO output high, IN- = LOW, EN=HIGH 18 2 23| Vv
Vin L :)”upt;fjts:gcva' low threshold, Output low, IN- = LOW, EN=HIGH 0.8 1 12| v
VIN_Hys |Input signal hysteresis 1 \%
RN INx pin Pulldown resistance IN+/IN=3.3V 120 kQ
INPUT (IN-)
Vin_h L”uﬁghfilg”wa' high threshold, | utput low, IN+ = HIGH, EN = high 18 2 23 vV
Vin L L”ﬁ:;fﬁgﬁ' low threshold, 1 411t high, IN+ = HIGH, EN = high 08 1 12| V
Vin-_Hys | Input signal hysteresis 1 \%
RiN- IN- pin pullup resistance IN-=0V 200 kQ
ENABLE (EN)
VEN_H Enable signal high threshold Output high, IN+/IN = high, IN- =0 V 1.8 2 23 \%
VEN L Enable signal low threshold Output low, IN+/IN = high, IN-=0V 0.8 1 1.2 \
Ven_Hys |Enable signal hysteresis 1 \%
Ren EN pin pullup resistance EN=0V 200 kQ
OUTPUT (OUT)
Isre W | Peak output source current VDD =12V, Cypp = 10 yF, C_ = 0.1 pF, f= 1 kHz 10 A
Isnk (1 | Peak output sink current VDD =12V, Cypp = 10 yF, C_ = 0.1 pF, f= 1 kHz -10 A
Ron @ |OUTH, pullup resistance ISO:; 1_53?56.3.4 25 45 Q
RoL OUTL, pulldown resistance loutr = 50 mA 0.34 0.55 Q

(1) Parameter not tested in production.
(2) Output pullup resistance here is a DC measurement that measures resistance of PMOS structure only, not N-channel structure.
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5.6 Switching Characteristics

Unless otherwise noted, VDD = Vgy =12V, IN- = GND, Tp = Ty = —-40°C to 150°C, 1-uF capacitor from VDD to GND, No
load on the output. Typical condition specifications are at 25°C (1)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tr Rise time CLoap = 1.8 nF, 20% to 80%, V=0V to 3.3V 4.5 6 ns
te Fall time CLoap = 1.8 nF, 90% to 10%, V=0V t0 3.3V 4 55| ns

CLoap = 1.8 nF, V|5 y of the input rise to 10% of output rise,

fo1 Turnon propagation delay |y, '~ v to 3.3 V, Fsw=500 kHz, 50% duty cycle, T, = 125°C 175 27\ ns
o oo 5 S R S | s
ot |t ooy (G057 18 Y o o 0% oo | 115 |
top_ois Disable propagation delay CLoap = 1.8 nF, Vgy | of the enable fall to 90% of output fall, 175 27 ns

Vin=0V to 3.3V, Fsw = 500 kHz, 50% duty cycle, T, = 125°C

VDD =0V to 4.5V in 100 ns. Measured delay from VDD = 4.5
V to 10% of OUT

VDD =4.5V to 3.4V in 100 ns. Measured delay from VDD =

tVDD+7OUT VDD UVLO ON delay 3.2 6 MS

tyop. our | VDD UVLO OFF delay 3.4V 10 90% of OUT 75| us
towmi Minimum input pulse width | o ' 1 8 nF vy =0V to 3.3 V, Fsw = 500 kHz, Vo > 1.5V 9 15 ns
PWmin that passes to the output LOAD = 12 1 VIN o ' :
(1)  Switching parameters are not tested in production.
5.7 Timing Diagrams
VIN_H
Input
Vin_L
High
Enable
Low
90%
Output
10%
B4 5-1. Single Input Version, IN = PWM
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Input
(IN+ pin)

High

IN- pin

Low

Output

PWM, IN-= GND

5-2. Dual Input Version, IN+

A

High
Input
(IN+ppin)

Low

90% [—-—---

Output

= High (or VDD)

PWM, IN+

B 5-3. Dual Input Version, IN-

7

Pt G

BT B — RN 2 (DRI A

B
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5.8 Typical Characteristics
Unless otherwise specified, VDD = 12 V, IN+ = 3.3 V, IN- = GND, T, = 25 °C, No load

18 15
~
16 — 14 o
< 14 ] 3
< —
= | < 12 —
g 12 4 g /1
= 2 11
o 3 /
o 10 O 10
e < /
3 » 9
»n 8 / ~
3 / 3 8
(5] 6 o
o
/ 7
/
A 6
2 5
2.5 5 75 10 125 15 175 20 225 25 275 2.5 5 75 10 125 15 175 20 225 25 275
VDD (V) VDD (V)
5-4. Peak Source Current vs VDD 5-5. Peak Sink Current vs VDD
20 10
18 9
16 8
- 14 7
£ 2
12 o 6
<I§J N _g //
5 10 \\ F s
= /
é) 8 N & 4 L
AN
6 N — 3
4 2
2 1
2.5 5 75 10 125 15 175 20 225 25 275 2.5 5 75 10 125 15 175 20 225 25 275
VDD (V) VDD (V)
Ciloap = 1.8nF CLoap = 1.8 nF
5-6. Output Rise Time vs VDD 5-7. Output Fall Time vs VDD
22
46 " 21.5
—T | o \
2 21
45 < \
— & 205
g VDD = 12V 8
~ 44 e 20
4 — Rise Time 5
E —— Fall Time *g 19.5
Eoas g \
© 19
w < \
s &, 185
9 42 2
2 L 2 18
4.1 —T 7] - 175 \ —
' |l -1 T ’ \ —
—t 17
4= 25 5 75 10 125 15 175 20 225 25 275
40 -20 0 20 40 60 80 100 120 140 160 VDD (V)
Temperature (°C)
CLOAD =1.8nF
Croap =1.8nF - .
5-9. Rising (Turnon) Propagation Delay vs VDD
5-8. Output Rise and Fall Time vs Temperature
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5.8 Typical Characteristics (continued)
Unless otherwise specified, VDD = 12 V, IN+ = 3.3 V, IN- = GND, T, = 25 °C, No load

22
015 17.5
? 21 \ g 17 - -
= \ 5 —
% 20.5 3 165
a c L~
s 2 2 16 1
S 2 —
= > /
5 195 \ % ss P |
né) 18.5 E— 15 v ‘VDD=‘12V
£ =3
E 18 — 2 14.5 // // —— Turn-on
175 — = / —— Turn-off
. \ — é_ 14 >
17 - ‘
25 5 75 10 125 15 175 20 225 25 275 135
VDD (V) 40 -20 O 20 40 60 80 100 120 140 160
Temperature (°C)
CLOAD =1.8nF
CLOAD =1.8nF
5-10. Falling (Turnoff) Propagation Delay vs VDD
9l g 9 v 5-11. Propagation Delay vs Temperature
2.6
— 10kHz 0.76
241 — 100kHz
2.2 500kHz 074 — —L L S I
—— Float
2
0.72
= 1.8 VDD =12V
c 16 < 07 — OUT = High
a 14 E — OUT = Low
a fa)
T 42 o 0.68
1 L ——T
| —+— 0.66 — —
0.8 — — T
06l —T 0.64 — ]
: P
7
0.4 .
2.5 5 75 10 125 15 175 20 225 25 275 40 20 0 20 40 60 80 100 120 140 160
VDD (V) >
Temperature (°C)
B 5-12. Operating Supply Current vs VDD 5-13. Operating Static Supply Current vs Temperature
2.2
—— Rise 2.2
ol — Fall
2
~ 18 //
> —
k] ,/ 2 18
° 1.6 % VDD =12V
3 < 6 — Input high threshold
S 14 g 1. — Input low threshold
Z 12 214
1 — 12
4/
08 — Tt —— —— 41— L
2.5 5 75 10 125 15 175 20 225 25 275 1
VDD (V) -40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C)
5-14. Input Threshold vs VDD
5-15. Input Threshold vs Temperature
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5.8 Typical Characteristics (continued)

Unless otherwise specified, VDD = 12 V, IN+ = 3.3 V, IN- = GND, T, = 25 °C, No load

Temperature (°C)

5-20. Output Pulldown Resistance vs Temperature

40 20 0O 20 40 60 80 100 120 140 160

2.46
1
2.44
0.995
~ 242
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0 [0] B
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£ / |VDD=12vr 3 L
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< L
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40 20 0 20 40 60 80 100 120 140 160 25 5 75 10 12.5VD1DS(V)17.5 20 225 25 275
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5-16. Input Threshold Hysteresis vs Temperature B 5-17. Output Pullup Resistance vs VDD
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. %] 5-19. Output Pulldown Resistance vs VDD
5-18. Output Pullup Resistance vs Temperature & P
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5.8 Typical Characteristics (continued)
Unless otherwise specified, VDD = 12 V, IN+ = 3.3 V, IN- = GND, T, = 25 °C, No load
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5-22. UVLO Hysteresis vs Temperature

UVLO Threshold Hysteresis (V)

6 Detailed Description
6.1 Overview

The UCC27614-Q1 device is a single-channel, high-speed, gate drivers capable of effectively driving MOSFET,
SiC MOSFET, and IGBT power switches with 10-A source and 10-A sink (symmetrical drive) peak current. A
strong source and sink capability boost immunity against a parasitic Miller turnon effect. The UCC27614-Q1
device can be directly connected to the gate driver transformer or line driver transformer as the inputs of the
UCC27614-Q1 can handle —10V. The driver has a good transient handling capability on its output due to reverse
currents, as well as rail-to-rail drive capability and small propagation delay, typically 17.5 ns.

The input threshold of the UCC27614-Q1 is compatible to TTL low-voltage logic, which is fixed and independent
of VDD supply voltage. The driver can also work with CMOS based controllers as long as the threshold
requirement is met. The 1-V typical hysteresis offers excellent noise immunity.

The driver has an EN pin with fixed TTL compatible threshold. EN is internally pulled up; pulling EN low disables
the driver, while leaving EN open provides normal operation. The EN pin can be used as an additional input with
the same performance as the IN, IN+, and IN- pins.

% 6-1. UCC27614-Q1 Features and Benefits
FEATURE BENEFIT

—10 V IN and EN capability Enhanced signal reliability and device robustness in noisy environments that experience
ground bounce on the gate driver.

High source and sink current capability, 10 A |High current capability helps drive large gate charge loads to minimize switching losses.

Low 17.5 ns (typ) propagation delay. Extremely low pulse transmission distortion

Wide VDD operating range of 4.5V to 26 V Flexibility in system design

VDD UVLO protection Outputs are held Low in UVLO condition, which ensures predictable, glitch-free operation at
power up and power down.

UVLO of 4 V (typical) allows use in high switching frequency applications at low bias
voltage to reduce switching losses.

Outputs held low when input pin (INx) in Safety feature, especially useful in passing abnormal condition tests during safety
floating condition certification
EN can float Safe operation when the output of the controller, ties to the EN pin in tristate

Strong sink current (10 A) and low pulldown High immunity to high dV/dt Miller turnon events
impedance (0.34 Q)
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£ 6-1. UCC27614-Q1 Features and Benefits (¥i%)

FEATURE

BENEFIT

TTL compatible input threshold logic with wide
hysteresis

Enhanced noise immunity, while retaining compatibility with microcontroller logic level input

signals (3.3 V, 5 V) optimized for digital power

6.2 Functional Block Diagram
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Typical - EN/IN- pullup resistance is 200 kQ and IN/IN+ pulldown resistance is 120 kQ.
6-2. D and DGN

6.3 Feature Description
6.3.1 VDD Undervoltage Lockout

The UCC27614-Q1 device offers an undervoltage lockout threshold of 4 V. The device's hysteresis range helps
to avoid any chattering due to the presence of noise on the bias supply. 0.3 V of typical UVLO hysteresis is
expected for 4-V UVLO devices. There is no significant driver output turnon delay due to the UVLO feature, and
5 ps of UVLO delay is expected. The UVLO turn-off delay is also minimized as much as possible. The UVLO
delay is designed to minimize chattering that may occur due to very fast transients that may appear on VDD.
When the bias supply is below UVLO thresholds, the outputs are held actively low irrespective of the state of
input pins and enable pin. The device accepts a wide range of slew rates on its VDD pin, and VDD noise within
the hysteresis range does not affect the output state of the driver (neither ON nor OFF).
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6-3. Power Up

6.3.2 Input Stage

The inputs of the UCC27614-Q1 device are compatible with TTL based threshold logic and the inputs are
independent of the VDD supply voltage. With typical high threshold of 2 V and typical low threshold of 1V, the
logic level thresholds can be conveniently driven with PWM control signals derived from 3.3-V or 5-V logic. Wider
hysteresis (typically 1 V) offers enhanced noise immunity compared to traditional TTL logic implementations,
where the hysteresis is typically less than 0.5 V. This device also features tight control of the input pin threshold
voltage levels which eases system design considerations and ensures stable operation across temperature. The
very low input capacitance, typically less than 8 pF, on these pins reduces loading and increases switching
speed.

The device features an important protection function wherein, whenever the input pin is in a floating condition,
the output is held in the low state. This is achieved with internal pullup or pulldown resistors on the input pins as
shown in the simplified functional block diagrams. In some applications, due to difference in bias supply
sequencing, different devices power-up at different times. This may cause output of the controller to be in tri-
state. This output of the controller gets connected to the input of the driver device. If the driver device does not
have a pulldown resistor then the output of the driver may go high erroneously and damage the switching power
device.

The input stage of the driver should preferably be driven by a signal with a short rise or fall time. Caution must be
exercised whenever the driver is used with slowly varying input signals, especially in situations where the device
is located in a separate daughter board or PCB layout has long input connection traces:

» High dl/dt current from the driver output coupled with board layout parasitics can cause ground bounce.
Because the device features just one GND pin which may be referenced to the power ground, this may
interfere with the differential voltage between Input pins and GND and trigger an unintended change of output
state. Because of fast 17.5-ns propagation delay, this can ultimately result in high-frequency oscillations,
which increases power dissipation and poses risk of damage.

* 1-V Input threshold hysteresis boosts noise immunity compared to most other industry standard drivers.

An external resistance is highly recommended between the output of the driver and the power device instead of
adding delays on the input signal. This also limits the rise or fall times to the power device which reduces the
EMI. The external resistor has the additional benefit of reducing part of the gate charge related power dissipation
in the gate driver device package and transferring it into the external resistor itself.
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Finally, because of the unique input structure that allows negative voltage capability on the Input and Enable
pins, caution must be used in the following applications:

* Input or Enable pins are switched to amplitude > 15 V.
* Input or Enable pins are switched at dV/dt > 2 V/ns.

If both of these conditions occur, add a series 150-Q resistor for the pin(s) being switched to limit the current
through the input structure.

6.3.3 Enable Function

The Enable (EN) pin of the UCC27614-Q1 device also has TTL compatible input thresholds with wide hysteresis.
The typical turnon threshold is 2 V and the typical turn-off threshold is 1 V with typical hysteresis of 1 V. The
Enable (EN) pin of the UCC27614-Q1 has an internal pullup resistor to an internal reference voltage. Thus,
leaving the Enable pin floating turns on the driver and allows it to send output signals properly. If desired, the
Enable can also be driven by low-voltage logic to enable and disable the driver. There is minimum delay from the
enable block to the output for fast system response time. Similar to the input pins, the enable pin can also
handle significant negative voltage and therefore provides system robustness. The enable pin can withstand
wide range of slew rate such as 1 V/ns to 1 V/ms. The enable signal is independent of VDD voltage and stable
across the full operating temperature range.

6.3.4 Output Stage

The output stage of the UCC27614-Q1 device is illustrated in UCC27614-Q1 Gate Driver Output section. . The
UCC27614-Q1 device features a unique architecture on the output stage which delivers the highest peak source
current when it is most needed during the Miller plateau region of the power switch turnon transition (when the
power switch drain/collector voltage experiences dV/dt). The device output stage features a hybrid pullup
structure using a parallel arrangement of N-Channel and P-Channel MOSFET devices. By turning on the N-
Channel MOSFET during a narrow instant when the output changes state from low to high, the gate driver
device is able to deliver a brief boost in the peak sourcing current enabling fast turnon. The on-resistance of this
N-channel MOSFET (Rymos) is approximately 0.52 Q when activated.

VDD
—
! Ron
|_
Ruwos ,Pull Up
\ |I—
:‘1 ouTt
Input Signal Anti Shoot-
_nput-ignal | Through
Circuitry Narrow Pulse at
each Turn On_l_l—,_l_

|_
B

6-4. UCC27614-Q1 Gate Driver Output Stage

The Rpoy parameter (see Electrical Table) is a DC measurement and it is representative of the on-resistance of
the P-Channel device only, because the N-Channel device is turned on only during output change of state from
low to high. Thus, the effective resistance of the hybrid pullup stage is much lower than what is represented by
Ron parameter. The pulldown structure is composed of a N-channel MOSFET only. The R is also a DC
measurement, and it is representative of true impedance of the pulldown stage in the device.

The UCC27614-Q1 can deliver 10-A source, and up to 10-A sink at VDD = 12 V. Strong sink capability results in
a very low pulldown impedance in the driver output stage which boosts immunity against the parasitic Miller
turnon (high slew rate dV/dt turnon) effect that is seen in both IGBT and FET power switches.
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An example of a situation where Miller turnon is a concern is synchronous rectification (SR). In SR application,
the dV/dt occurs on MOSFET drain when the MOSFET is already held in OFF state by the gate driver. The
current charging the Cgp Miller capacitance during this high dV/dt is shunted by the pulldown stage of the driver.
If the pulldown impedance is not low enough then a voltage spike can result in the Vgg of the MOSFET, which

can result in spurious turnon. This phenomenon is illustrated in [X] 6-5.
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B 6-5. Low Pull-Down Impedance in UCC27614-Q1 (Output Stage Mitigates Miller Turnon Effect)

The driver output voltage swings between VDD and GND providing rail-to-rail operation because of the low
dropout of the output stage. In most applications, the external Schottky diode clamps may be eliminated
because the presence of the MOSFET body diodes offers low impedance to switching overshoots and
undershoots. The output stage of the UCC27614-Q1 devices can handle significant transient reverse current.
The two OUT pins of the device should be shorted on the application board. The application may use resistor
and parallel diode-resistor combination at the gate of the MOSFET or IGBT to program different rise (pullup
current) time and fall (pulldown) time.

6.4 Device Functional Modes

The UCC27614-Q1 devices operate in normal mode and UVLO mode (see 27 5> 6.3.1 for information on
UVLO operation). In normal mode, the output state is dependent on the states of the device, and the input pins.

The UCC27614-Q1 DSG features dual input, one inverting (IN-), and one non-inverting (IN+). This device does
not contain a dedicated enable (EN) pin as in the UCC27614-Q1 D and DGN.

The UCC27614-Q1 D and DGN feature a single, non-inverting input, but also contain enable and disable
functionality through the EN pin. Setting the EN pin to logic HIGH enables the non-inverting input to output on
the IN pin. The two OUT pins are internally shorted and shall be shorted on the application board as well.

& 6-2. UCC27614-Q1DSG Truth Table

IN+ IN- ouT
H L H
H H L
L H L
L L L

Float Any L

Any Float L
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£ 6-3. UCC27614-Q1D and DGN Truth Table

IN EN ouT
H L L
H H H
L H L
L L L
Float Any L
Any Float IN

7 Applications and Implementation
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7.1 Application Information

High-current gate driver devices are required in switching power applications for a variety of reasons. To enable
fast switching of power devices and reduce associated switching power losses, a powerful gate driver can be
employed between the PWM output of controllers or signal isolation devices and the gates of the power
semiconductor devices. Further, gate drivers are indispensable when sometimes it is just not feasible to have the
PWM controller directly drive the gates of the switching devices. The situation will be often encountered because
the PWM signal from a digital controller or signal isolation device is often a 3.3-V or 5-V logic signal which is not
capable of effectively turning on a power switch. A level-shifting circuitry is needed to boost the logic-level signal
to the gate-drive voltage in order to fully turn on the power device and minimize conduction losses. Traditional
buffer drive circuits based on NPN/PNP bipolar, (or P- N-channel MOSFET), transistors in totem-pole
arrangement, being emitter follower configurations, prove inadequate for this because they lack level-shifting
capability and low-drive voltage protection. Gate drivers effectively combine both the level-shifting, buffer drive
and UVLO functions. Gate drivers also find other needs such as minimizing the effect of switching noise by
locating the high-current driver physically close to the power switch, driving gate-drive transformers and
controlling floating power device gates, reducing power dissipation and thermal stress in controllers by moving
gate charge power losses into itself.

The UCC27614-Q1 is very flexible in this role with a strong drive current capability and wide recommended
supply voltage range of 4.5 V to 26 V. This allows the driver to be used in 5-V bias logic level very high
frequency MOSFET applications, 12-V MOSFET applications, 20-V and -5-V (relative to source) SiC FET
applications, 15-V and -8-V (relative to Emitter) IGBT applications and many others. As a single-channel driver,
the UCC27614-Q1 can be used as a low-side or high-side driver. To use as a low-side driver, the switch ground
is usually the system ground so it can be connected directly to the gate driver. To use as a high-side driver with a
floating return node however, signal isolation is needed from the controller as well as a bias supply that is
referenced to the UCC27614-Q1 ground pin. Alternatively, in a high-side drive configuration the UCC27614-Q1
can be tied directly to the controller signal and biased with a nonisolated supply. However, in this configuration
the output of the UCC27614-Q1 must drive a pulse transformer which then drives the power-switch to work
properly with the floating source and emitter of the power switch.

These requirements, coupled with the need for low propagation delays and availability in compact, and low-
inductance packages with good thermal capability, make gate driver devices such as the UCC27614-Q1
extremely important components in switching power combining benefits of high-performance, low cost, low
component count, board space reduction and simplified system design.
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7.2 Typical Application
7.2.1 Driving MOSFET/IGBT/SiC MOSFET

- O

VBias To Load

—— Cour

From
Controller

Input Logic

7-1. Driving a MOSFET/IGBT/SiC MOSFET in a Boost Converter

7.2.1.1 Design Requirements

When selecting the gate driver device for an end application, some design considerations must be evaluated in
order to make the most appropriate selection. Following are some of the design parameters that should be used
when selecting the gate driver device for an end application: input-to-output configuration, the input threshold
type, bias supply voltage levels, peak source and sink currents, availability of independent enable and disable
functions, propagation delay, power dissipation, and package type. See the example design parameters and

requirements in % 7-1.
# 7-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input to output logic Non-inverting
Input threshold type TTL

Bias supply voltage levels +18 V
Negative output low voltage N/A
dVpg/dt 100 V/ns
Enable function Yes
Disable function N/A
Propagation delay <30 ns
Power dissipation <1W
Package type SONS8 or SOIC8

(1) dVpg/dtis a typical requirement for a given design. This value
can be used to find the peak source/sink currents needed as
shown in €732 7.2.1.24.
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7.2.1.2 Detailed Design Procedure
7.2.1.2.1 Input-to-Output Configuration

The design should specify which type of input-to-output configuration should be used. If turning on the power
MOSFET or IGBT when the input signal is in high state is preferred, then a device capable of the non-inverting
configuration must be selected. If turning off the power MOSFET or IGBT when the input signal is in high state is
preferred, then a device capable of the inverting configuration must be chosen. UCC27614-Q1DSG offers non-
inverting output when IN+ pin is used as PWM input while IN- is grounded. When IN- pin is used as PWM input
and IN+ is pulled high, the UCC27614-Q1DSG works as inverting output gate driver.

If ground-bouncing is a potential issue, a gate driver with negative voltage handling capability should be chosen.
UCC27614-Q1 devices can handle -10-V at its input and -2-V on its output. The input of the UCC27614-Q1
devices can handle wide range of slew rate at its input and the inputs have wide hysteresis.

7.2.1.2.2 Input Threshold Type

The type of Input voltage threshold determines the type of controller that can be used with the gate driver device.
The UCC27614-Q1 devices feature a TTL compatible input threshold logic, with wide hysteresis. The threshold
voltage levels are low voltage and independent of the VDD supply voltage, which allows compatibility with both
logic-level input signals from microcontrollers as well as higher-voltage input signals from analog controllers. See
the Electrical Characteristics table for the actual input threshold voltage levels and hysteresis specifications for
the UCC27614-Q1 devices.

7.2.1.2.3 VDD Bias Supply Voltage

The bias supply voltage to be applied to the VDD pin of the device should not exceed the values listed in the
Recommended Conditions table. However, different power switches demand different voltage levels to be
applied at the gate terminals for effective turnon and turn-off. With certain power switches, a positive gate
voltage may be required for turnon and a negative gate voltage may be required for turn-off, in which case the
VDD bias supply equals the voltage differential. With an operating range from 4.5 V to 26 V, the UCC27614-Q1
devices can be used to drive a power switches such as logic level MOSFETs, power MOSFETS, SiC MOSFETs,
and IGBTs.

7.2.1.2.4 Peak Source and Sink Currents

Generally, the switching speed of the power switch during turnon and turn-off should be as fast as possible to
minimize switching power losses. The gate driver device must be able to provide the required peak current for
achieving the targeted switching speeds for the targeted power switching devices such as logic level MOSFETSs,
power MOSFETSs, SiC MOSFETs, and IGBTs.

Using the example of a power MOSFET, the system requirement for the switching speed is typically described in
terms of the slew rate of the drain-to-source voltage of the power MOSFET (such as dVpg/dt). For example, the
system requirement might state that a 600-V power MOSFET must be turned on with a dVpg/dt of 100 V/ns or
higher under a DC bus voltage of 400 V in a continuous-conduction-mode (CCM) boost PFC-converter
application. This type of application is an inductive hard-switching application and reducing switching power
losses is critical. This requirement means that the entire drain-to-source voltage swing during power MOSFET
turnon event (from 400 V in the OFF state to Vpg(on) in on state) must be completed in approximately 4 ns or
less. When the drain-to-source voltage swing occurs, the Miller charge of the power MOSFET (Qgp parameter of
the 600-V power MOSFET, let us say, is 32 nC) is supplied by the peak current of gate driver. According to
power MOSFET inductive switching mechanism, the gate-to-source voltage of the power MOSFET at this time is
the Miller plateau voltage, which is typically a few volts higher than the threshold voltage of the power MOSFET,

VGsith)-

To achieve the targeted dVpg/dt, the gate driver must be capable of providing the Qgp charge in 4 ns or less. In
other words a peak current of 8 A (= 32 nC / 4 ns) or higher must be provided by the gate driver. The
UCC27614-Q1 series of gate drivers can provide 10-A peak sourcing current, and 10-A peak sinking current
which clearly exceeds the design requirement and has the capability to meet the switching speed needed. The
significantly high drive capability provides an extra margin against part-to-part variations in the Qgp parameter of
the power MOSFET along with additional flexibility to insert external gate resistors and fine tune the switching
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speed for efficiency versus EMI optimizations. However, in practical designs the parasitic trace inductance in the
gate drive circuit of the PCB will have a definitive role to play on the power MOSFET switching speed. The effect
of this trace inductance is to limit the dl/dt of the output current pulse of the gate driver. To illustrate this, consider
output current pulse waveform from the gate driver to be approximated to a triangular profile, where the area
under the triangle (V2 Xlpgax * time) would equal the total gate charge of the 600-V power MOSFET (Qg
parameter in the power MOSFET datasheet). If the parasitic trace inductance limits the dlI/dt then a situation may
occur in which the full peak current capability of the gate driver is not fully achieved in the time required to deliver
the Qg of the switching power MOSFET. In other words, the time parameter in the above equation would
dominate and the lpga¢ value of the current pulse would be much less than the true peak current capability of the
driver, while the required Qg is still delivered. Because of this, the desired switching speed may not be realized,
even when theoretical calculations indicate the gate driver can achieve the targeted switching speed. Thus,
placing the gate driver device very close to the power MOSFET and designing a very small gate drive-loop with
minimal PCB trace inductance is important to realize fast switching.

7.2.1.2.5 Enable and Disable Function

Certain applications demand independent control of the output state of the driver without involving the input
PWM signal. A pin which offers an enable and disable function achieves this requirement. For these
applications, the UCC27614-Q1 D and DGN are suitable as they feature an input pin (IN) and an Enable pin
(EN). Both of these pins are independent of each other and are also independent of VDD.

Other applications require multiple inputs. For such applications the UCC27614-Q1 DSG is suitable. The
UCC27614-Q1DSG features an IN+ and IN- pin, both of which control the state of the output as listed in the
Device Functional Modes truth table. Based on whether an inverting or non-inverting input signal is provided to
the driver, the appropriate input pin can be selected as the primary input for controlling the gate driver. The other
unused input pin can be conveniently used for the enable and disable functionality if needed. If the design does
not require an enable function, the unused input pin can be tied to either the VDD pin (IN+ is the unused pin), or
GND (in case IN—is unused pin) in order to ensure it does not affect the output status.

7.2.1.2.6 Propagation Delay and Minimum Input Pulse Width

The acceptable propagation delay from the gate driver is dependent on the switching frequency at which it is
used and the acceptable level of pulse distortion to the system. The UCC27614-Q1 devices feature 17.5-ns
(typical) propagation delays which ensures very little pulse distortion and allows operation at very high
frequencies. Very high switching frequency applications also need the gate driver to satisfactorily produce the
output pulse when the input pulse width is very small. The UCC27614-Q1 devices can typically handle less than
10 ns at its input and produce satisfactory output depending on the load. See Switching Characteristics table for
the propagation and other timing specifications of the UCC27614-Q1 devices.

7.2.1.2.7 Power Dissipation

Power dissipation of the gate driver has two portions as shown in equation below:
Poiss =Poc +Psw 1)

The DC portion of the power dissipation is Ppc = Ig X VDD where |q is the quiescent current for the driver. The
quiescent current is the current consumed by the device to bias all internal circuits such as input stage,
reference voltage, logic circuits, protections, and so on, and any current associated with switching of internal
devices when the driver output changes state (such as charging and discharging of internal parasitic
capacitances, parasitic shoot-through). The UCC27614-Q1 features low quiescent currents (less than 1 mA) and
contains internal logic to minimize any shoot-through (PMOS to NMOS and vice versa) in the output driver stage.
Thus, the effect of the Ppc on the total power dissipation within the gate driver can be assumed to be negligible.
In practice this is the power consumed by driver when its output is disconnected from the gate of power switch.

As explained in earlier sections, the output stage of the gate driver is based on PMOS and NMOS. These NMOS
and PMOS are designed in such a way that they offer very low resistance during switching. And therefore they
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have very low drop-out. The power dissipated in the gate driver package during switching (Psy) depends on the
following factors:

» Gate charge required of the power device (usually a function of the drive voltage Vg, which is very close to
input bias supply voltage VDD due to low Vg, drop-out)

» Switching frequency

*  Power MOSFET internal and external gate resistor

When a driver device is tested with a discrete, capacitive load it is a fairly simple matter to calculate the power
that is required from the bias supply. The energy that must be transferred from the bias supply to charge the
capacitor is given by:

1 2
Er =—-C V,
G 2 LOAD VDD (2)

where

* Cyroap is load capacitor and Vpp is bias voltage feeding the driver.

There is an equal amount of energy dissipated when the capacitor is discharged. During turnoff the energy
stored in capacitor is fully dissipated in drive circuit. This leads to a total power loss during switching cycle given
by the following:

2
P& = CLoap VoD fsw 3)

where
* fsw is the switching frequency

The switching load presented by a power FET and IGBT can be converted to an equivalent capacitance by
examining the gate charge required to switch the device. This gate charge includes the effects of the input
capacitance plus the added charge needed to swing the drain voltage of the power device as it switches
between the ON and OFF states. Most manufacturers provide specifications of typical and maximum gate
charge, in nC, to switch the device under specified conditions. Using the gate charge Qg4, one can determine the
power that must be dissipated when charging a capacitor. This is done by using the equivalence, Qg =
CLoapVpp, to provide the following equation for power:

2
Pe = CLoapVop fsw = Qg Vopfsw )

This power Pg is dissipated in the resistive elements of the circuit when the MOSFET and IGBT is being turned
on or off. Half of the total power is dissipated when the load capacitor is charged during turnon, and the other
half is dissipated when the load capacitor is discharged during turn-off. When no external gate resistor is
employed between the driver device and MOSFET/IGBT, this power is completely dissipated inside the driver
device. With the use of external gate drive resistors, the power dissipation is shared between the internal
resistance of driver and external gate resistor in accordance to the ratio of the resistances (more power
dissipated in the higher resistance component). Based on this simplified analysis, the driver power dissipation
during switching is calculated as shown in following equation. This primarily applies to those applications where
total external gate resistor is significantly large to limit the peak current of the gate driver.

R R
Psyw =0.5xQ x Vpp xf, [ OFF + ON
d **| (Rorr +Reate)  (Ron +Raate) (5)

where

* Rorr = RoL and Rpy (effective resistance of pullup structure)
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7.2.1.3 Application Curves

Many telecom and datacom isolated power modules employ synchronous rectification on the secondary side
with center tap topology (as shown in UCC27614-Q1DSG Used to Drive Secondary Side Synchronous
Rectifiers). The low-side driver UCC27614-Q1 can drive these synchronous rectifier MOSFETs as they are
referenced to the output ground. These power modules are very power dense and the printed circuit board real
estate is at a premium. These power modules may also have very high output current requirements and
therefore either need very small Rds(on) MOSFETs or parallel multiple MOSFETSs to achieve lower total Rds(on).
In either case, the total get charge increases and therefore such applications need a gate driver with high drive
current capability. UCC27614-Q1DSG fulfills all these requirements. The UCC27614-Q1DSG device is used in
one such application of a 400-V to 12-V isolated DC-DC converter. Waveforms shown here are captured in this

actual application power supply.

MM
Primary Side } H§
Power Stage
Vaias Vaias L +
—_ pr— ; Vo
E g 5
A4
] 7-2. UCC27614-Q1DSG Used to Drive Secondary Side Synchronous Rectifiers
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Bg 7-3. UCC27614-Q1 Rising (Turn-On) Propagation & 7-4. UCC27614-Q1 Falling (Turn-Off)
Delay Propagation Delay
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8 Power Supply Recommendations

The bias supply voltage range for which the UCC27614-Q1 devices are recommended to operate is from 4.5 V
to 26 V. The lower end of this range is governed by the internal UVLO protection feature on the VDD pin supply
circuit blocks. Whenever the driver is in UVLO condition when the VDD pin voltage is below the Von) supply
start threshold, this feature holds the output low, regardless of the status of the inputs. The upper end of this
range is driven by the 26-V recommended maximum voltage rating of the VDD pin of the device. The absolute
maximum voltage for the VDD pin is 30 V.

The UVLO protection feature also involves a hysteresis function. This means that when the VDD pin bias voltage
has exceeded the threshold voltage and device begins to operate, and if the voltage drops, then the device
continues to deliver normal functionality unless the voltage drop exceeds the hysteresis specification. Therefore,
ensuring that, while operating at or near the 4.5 V range, the voltage ripple on the auxiliary power supply output
is smaller than the hysteresis specification of the device is important to avoid triggering device shutdown.

During system shutdown, the device operation continues until the VDD pin voltage has dropped below the VDD
UVLO falling threshold which must be accounted for while evaluating system shutdown timing design
requirements. Likewise, at system start-up, the device does not begin operation until the VDD pin voltage has
exceeded above the VDD UVLO rising threshold. The quiescent current consumed by the internal circuit blocks
of the device is supplied through the VDD pin. Although this fact is well known, recognizing that the charge for
source current pulses delivered by the OUT pin is also supplied through the same VDD pin is important. As a
result, every time a current is sourced out of the output pin (OUT), a corresponding current pulse is delivered into
the device through the VDD pin. Thus ensuring that local bypass capacitors are provided between the VDD and
GND pins and located as close to the device as possible for the purpose of decoupling is important. A low-ESR,
ceramic surface-mount capacitor is needed. Tl recommends having two capacitors; a 100-nF ceramic surface-
mount capacitor placed less than 1mm from the VDD pin of the device and another ceramic surface-mount
capacitor of few microfarads added in parallel.

UCC27614-Q1 is a high current gate driver. If the gate driver is placed far from the switching power device such
as MOSFET then that may create large inductive loop. Large inductive loop may cause excessive ringing on any
and all pins of the gate driver. This may result in stress exceeding device recommended rating. Therefore, it is
recommended to place the gate driver as close to the switching power device as possible. It is also advisable to
use an external gate resistor to damp any ringing due to the high switching currents and board parasitic
elements.
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9 Layout

9.1 Layout Guidelines

Proper PCB layout is extremely important in a high-current, fast-switching circuit to provide appropriate device
operation and design robustness. The UCC27614-Q1 gate driver incorporates short propagation delays and
powerful output stages capable of delivering large current peaks with very fast rise and fall times at the gate of
power switch to facilitate voltage transitions very quickly. Very high di/dt can cause unacceptable ringing if the
trace lengths and impedances are not well controlled. The following circuit layout guidelines are recommended
when designing with these high-speed drivers.

Place the driver device as close as possible to power device to minimize the length of high-current traces
between the driver output pins and the gate of the power switch device.

Place the bypass capacitors between VDD pin and the GND pin as close to the driver pins as possible to
minimize trace length for improved noise filtering. TI recommends having two capacitors; a 100-nF ceramic
surface-mount capacitor placed less than 1mm from the VDD pin of the device and another ceramic surface-
mount capacitor of few microfarads added in parallel. These capacitors support high peak current being
drawn from VDD during turnon of power switch. The use of low inductance surface-mount components such
as chip capacitors is highly recommended.

The turnon and turn-off current loop paths (driver device, power switch and VDD bypass capacitor) should be
minimized as much as possible in order to keep the stray inductance to a minimum. High di/dt is established
in these loops at two instances — during turnon and turn-off transients, which induces significant voltage
transients on the output pins of the driver device and gate of the power switch.

Wherever possible, parallel the source and return traces of a current loop, taking advantage of flux
cancellation

Separate power traces and signal traces, such as output and input signals.

To minimize switch node transients and ringing, adding some gate resistance and/or snubbers on the power
devices may be necessary. These measures may also reduce EMI.

Star-point grounding is a good way to minimize noise coupling from one current loop to another. The GND of
the driver should be connected to the other circuit nodes such as source of power switch, ground of PWM
controller, and so forth, at a single point. The connected paths should be as short as possible to reduce
inductance and be as wide as possible to reduce resistance.

Use a ground plane to provide noise shielding. Fast rise and fall times at OUT pin may corrupt the input
signals during transitions. The ground plane must not be a conduction path for any current loop. Instead the
ground plane should be connected to the star-point with one trace to establish the ground potential. In
addition to noise shielding, the ground plane can help in power dissipation as well.
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9.2 Layout Example

VDD Capacitor
External

Gate
Resistor

UCC27614D

Input Ioo

Driver Qutput loop Power MOSFET

Bq 9-1. Layout Example: UCC27614-Q1

9.3 Thermal Consideration

The useful range of a driver is greatly affected by the drive power requirements of the load and the thermal
characteristics of the package. In order for a gate driver to be useful over a particular temperature range the
package must allow for the efficient removal of the heat produced while keeping the junction temperature within
rated limits. The thermal metrics for the driver package is summarized in the Thermal Characteristics section of
the data sheet. For detailed information regarding the thermal information table, refer to /C Package Thermal
Metrics Application Note (SPRA953).
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10 Device and Documentation Support
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12 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 part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
UCC27614QDGNRQ1 Active Production HVSSOP (DGN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 614Q
UCC27614QDGNRQ1.A Active Production HVSSOP (DGN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 614Q
UCC27614QDRQ1 Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27614Q
UCC27614QDRQ1.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27614Q
UCC27614QDSGRQ1 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 614Q
UCC27614QDSGRQ1.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 614Q

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TI'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. TI 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 Tl 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.
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OTHER QUALIFIED VERSIONS OF UCC27614-Q1 :

o Catalog : UCC27614

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
UCC27614QDGNRQ1 [HVSSOP| DGN 3000 330.0 12.4 53 34 1.4 8.0 12.0 Q1
UCC27614QDRQ1 SOIC D 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC27614QDSGRQ1 WSON DSG 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC27614QDGNRQ1 HVSSOP DGN 8 3000 353.0 353.0 32.0
UCC27614QDRQ1 SoIC D 8 3000 353.0 353.0 32.0
UCC27614QDSGRQ1 WSON DSG 8 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DGN 8 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225482/B
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PACKAGE OUTLINE
DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 7P o1 .

PIN 1 INDEX AREA ‘ SEATING
PLANE

) sj 6x0.65 /j\

|
|
|
|
|
| |
) 5 L gy 0-38 ‘\J/

0.25
20 [ [0.130) [c[A[B]
NOTE 4
e TN
r/ \.
{v \ 0.23
‘ \ J / \f 0.13
\ ,
\~~\_ .(/"&SEE DETAIL A \f
(0.205) MAX (0-4’\‘1333'\T"£‘>é EXPOSED THERMAL PAD
NOTE 6 g .
4
- L s
} - -
] ] GAGE PLANE
1.8
' ]
I o s . o
- / o 0.4 0.05
DETAIL A
101 TYPICAL

4229130/B 05/2024

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any 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.
5. Reference JEDEC registration MO-187.
6. Features may differ or may not be present.
i§ TEXAS
INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT

DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

@
NOTE 10
METAL COVERED
BY SOLDER MASK (1.71)

SOLDER MASK

SYMM
DEFINED PAD

¢
8X (1.4)
liuaenl BN
|

8X (0.45) 1 [

(R0.05) TYP

(3)
NOTE 10
S
6X (0.65)
4 : ‘
|
@0.2) TYP | \
VIA ‘ (0.55) ! SEE DETAILS
! (4.4) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ [OPENING
””””” )
! |
EXPOSED METAL i *——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

(PREFERRED) SOLDER MASK DETAILS

4229130/B 05/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
9. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
10. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.71)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

8X (1.4) B P . (R0O.05) TYP
+ r T 4—‘ ) L ) /

wum [ 1) \ r

(1.8)
BASED ON
0.125 THICK
STENCIL

|

SEE TABLE FOR

BY SOLDER MASK DIFFERENT OPENINGS
(4.4 FOR OTHER STENCIL

THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA

SCALE: 15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.91X2.01
0.125 1.71 X 1.80 (SHOWN)
0.15 1.56 X 1.64
0.175 1.45X1.52

4229130/B 05/2024

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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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.

[N

(G200 w N
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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
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
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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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

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

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

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

INSTRUMENTS
www.ti.com




EExsASEEEREE
T, FEfiF—REEEET—R2 (F—2Y— R NEBRET), REFAVY—RA(VIFLVAFHAVEEHET), 77U T—23 0%
RETCETDEET RINA A, Web YV —)L, REMBER, TOMOUY—R%E, XFFET2AEMEOH2 "THROEFE, BELTH
V), BaESLTREENCN T2 BEEHORTRIL. FZE0HNNHEROFERERIAZECVIBIRIAE, ARHTLERTHIC
PADSTEELET,
chso VY-, TIHREZERATIRAOBRREBALARENOREZERLAEZEOTY, (1) BFHROTTVTr—>3 2B
TIRROEBE, 2 BEEOTTIVT— 32 0ORG. Bil. R, Q) HBROT7VI—2 a2V ICEETIREREP. TOMNES
WazeME, tF1UT1, Rl FLEEOBHANOBRESEEICHIZIERE. BFROZNIEMTESENDELET,
LREOBEVY—AR, FEEKEEECNRAEMSHYVET, chsSOUY—RR, VY—ATHATATLWS TIRREERTD TS
D7r—23a2ORREOENTOR, TIRZTOEAZSFRICHELET, ChoOVY—RICHALT, HOBNTERIZDCEXERT
PLERBUETATVET, TIXEZZOHNHEEDOT A L ANFEENTVWRIRTEHWEEA, BBRE, ChsOVY—-R%E

BETHEALLERRETZHS5WDHALUT, BE, BA, BX, BECOVT, TIKLTZTORBAZE2ICHETIEOLEL, T
B—YINEFXZEELET,

TIORRE, TIORGERNE . TIOREWBEREH M RS>, ticom LR TIRREEICHEL TREET D OBEARMFICHVE
MENET, TIAChSOVY—REZRHUIZD R, BATZAD T ORAFLFEORIDHEVLEAPEELZERITZENTESHY)

FtA. TINHARL, FLERBRARAEII—AHEELTHATHICEELTVWAVRY, TIORRIFEENEHROTICEBESE DR AKER
<Y,

BERFVWABIEMFREFTCIRERBEZRETZIEEE. TIRThSICEBEEZEBA, EBLET,

Copyright © 2025, Texas Instruments Incorporated
RI&EHA 2025 F10 A


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/jp/lit/pdf/JAJQ001
https://www.ti.com

	1 特長
	2 アプリケーション
	3 概要
	Table of Contents
	4 Pin Configuration and Functions
	5 Specifications
	5.1 Absolute Maximum Ratings
	5.2 ESD Ratings
	5.3 Recommended Operating Conditions
	5.4 Thermal Information
	5.5 Electrical Characteristics
	5.6 Switching Characteristics
	5.7 Timing Diagrams
	5.8 Typical Characteristics

	6 Detailed Description
	6.1 Overview
	6.2 Functional Block Diagram
	6.3 Feature Description
	6.3.1 VDD Undervoltage Lockout
	6.3.2 Input Stage
	6.3.3 Enable Function
	6.3.4 Output Stage

	6.4 Device Functional Modes

	7 Applications and Implementation
	7.1 Application Information
	7.2 Typical Application
	7.2.1 Driving MOSFET/IGBT/SiC MOSFET
	7.2.1.1 Design Requirements
	7.2.1.2 Detailed Design Procedure
	7.2.1.2.1 Input-to-Output Configuration
	7.2.1.2.2 Input Threshold Type
	7.2.1.2.3 VDD Bias Supply Voltage
	7.2.1.2.4 Peak Source and Sink Currents
	7.2.1.2.5 Enable and Disable Function
	7.2.1.2.6 Propagation Delay and Minimum Input Pulse Width
	7.2.1.2.7 Power Dissipation

	7.2.1.3 Application Curves



	8 Power Supply Recommendations
	9 Layout
	9.1 Layout Guidelines
	9.2 Layout Example
	9.3 Thermal Consideration

	10 Device and Documentation Support
	10.1 サード・パーティ製品に関する免責事項
	10.2 ドキュメントの更新通知を受け取る方法
	10.3 サポート・リソース
	10.4 Trademarks
	10.5 静電気放電に関する注意事項
	10.6 用語集

	11 Revision History
	12 Mechanical, Packaging, and Orderable Information



