'g Ordering & Technical

) quality

13 TEXAS
INSTRUMENTS

documentation

Design & m Support &
development training

UCC27289
ZHCSN25A - DECEMBER 2020 - REVISED MAY 2022

UCC27289 H. A 8V UVLO 47 M R SCHRFERY 3A 120V LIS 2%

1 Rtk

AT IR AN K FH e AR L B K) N 92538 MOSFET
7t DRC #3455 /A5 DhRe

A% FH I8 FE 1) IR AR AR (THA)

16ns HLAALFE AEIR

1800pF &S 1 L FHIF A2 12ns , T~ Bb ] iz 74
{E N 10ns

1ns JL 7 ZEIRULC

£ 100V 32

8V LK R

NG 3 g3t e KA LR (- 5V)
HS 51 _EE 52 1 4ax i K i & (<14 V)
+3A WE{E 5 FLIR

24656 B KR s HLUE N 120V
A E A7 H VDD

PR A8 R A

B LRI EN - 40°C & 140°C

2 N

5 FH P 25 A0 e 55 2% PSU

e FH A P PR R i
Bk BLDC HLHLIKE) 3
pIR N b U

T AN B 5

i PR B2 P P

10V 75V

To Load

3 JiHA

UCC27289 & —zkIhfgss K1 N y4iE MOSFET I3
28, BRI S5 (HS) FilE H kA 100V, fEBh 2%
1, ATLESE T2 MR B R A B e B B 1R B s A N
Vi MOSFET. UCC27289 Ef5 3A [ U4AL ¥ Hi i A1
Pr IR DA SRR B B R AT R FBH  BEETE MOSFET
K ¥ G e 1 R LR G TT O B FE UK B3 K Th R
MOSFET . H T & A5 B B K L X, Bk
UCC27289 5 5 48] 425 il 25 A1 50 7 4 i #% 2 m] 45 & ff
Mo BN SEEMAERS. | B FE | Bl EShm
NATES . 8 A H s BRI s % 1 ThEE I+
Mol 2 32 48 N R i B e, SRAREIAN 1) R G R

A G AT HS SR A Z BRI SR [k
T RGRRMENE . BN A 1 A IR ANAE IR VL S RUA% T ]
REFEARSEIX I A1 ER , AT iy R AR

e I AR A B 5 2% 2 3 e A R R 8 e (UVLO) Thig
AT /E VDD HERAK T4 e BRI AR B K i H 53 il D %
Vo FEVFZNHT , SR E 2 RE LR AN
ROWE |, WA ARG A . UCC27289
K ZREEE | L 2R KRG TR | L™ s N
Fofeddtt . SR AN RS,

BHEE
BAERE s (KA ) ()
UCC27289D SOIC8 (6mm x 5mm)
UCC27289DRC SON10 (3mm x 3mm)
UCC27289DRM SONS (4mm x 4mm)
UCC27289DPR SON10 (4mm x 4mm)

(1) & 7TA R, T2 R B R R AT I
Fo

RO BAEN TR, IRAVE R TIPS SORARRIE R, DU =SS . B 0E B 7 SRR MR E S, Wi
www.ti.com , AN, TIAGRIERIERERPERNA R, ESEER BTt Z 8T, 1 551575 Bol UK IS SCRRAS .

English Data Sheet: SLUSDU4


http://www.ti.com/solution/merchant-network-server-psu
http://www.ti.com/solution/merchant-telecom-rectifiers
http://www.ti.com/solution/dc-input-bldc-motor-drive
https://www.ti.com/solution/micro-inverter
http://www.ti.com/solution/battery-test
https://www.ti.com.cn/cn/lit/pdf/ZHCSN25
https://www.ti.com.cn/product/cn/UCC27289?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/UCC27289?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/UCC27289?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/UCC27289?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLUSDU4

I3 TEXAS
UCC27289 INSTRUMENTS
ZHCSN25A - DECEMBER 2020 - REVISED MAY 2022 www.ti.com.cn
W&
TIRFEE oo 1 7.4 BEINBEREI oo 15
2 L oo 1 SREAIAIEEIL. oo 16
B Ul s 1 L I T 22 K = RO 16
4 Revision History..............ccccoooiiiiiii e 2 8.2 Typical Application...........ccceeeeeiiiieiiiiiieee e 17
5 Pin Configuration and Functions.................cccccccccoo...... 3 G EYBRIEEE e 24
B HHE e A O FT SR 25
6.1 LT R BTEAE oo eveveveeeeeeee e 4 0T =1 = PO RURTTPTT 25
B.2 ESD ZE oo 4 102 AT SEITR oot 25
6.3 BB IIERTE B e O L2 17 = - = S 26
6.4 FUEBEIE B o 5 1A BECTREEHE Ao 26
6.5 Electrical Characteristics. ... 5 1.2 SERFBE VR oo 26
8.6 TF TN e 6 LB BT oo 26
6.7 BLAVEFME oo 8 A BB T 26
TRV oo 13 115 RUFR oo 26
7.1 OVEIVIEW.....oeiiiiiic e 13 12 BB BRI B e, 26
T2 DIBETHER et 13
T3 RFHEBE o 13
4 Revision History
T BURTARCAS 1) TS AT e 5 24 FihSCAS (1) SRS AN [R]
Changes from Revision * (December 2020) to Revision A (May 2022) Page
* Updated typical peak pullup/pulldown current from +2.5 A/-3.5 A to +3 A in Electrical Characteristics............. 5
* Updated Iygs typical leakage to 5.0 1 A and test voltage from 110 V to 100 V in Electrical Characteristics....... 5

2 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/cn/lit/pdf/ZHCSN25
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN25A&partnum=UCC27289

13 TEXAS

INSTRUMENTS

www.ti.com.cn

UCC27289
ZHCSN25A - DECEMBER 2020 - REVISED MAY 2022

5 Pin Configuration and Functions

B 5-1. D Package 8-Pin SOIC Top View

& 5-3. DRM Package 8-Pin SON Top View
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K 5-2. DRC Package 10-Pin SON Top View
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B 5-4. DPR Package 10-Pin SON Top View

Pin Functions

PIN
/o DESCRIPTION
Name DRC | DRM | DPR D
Enable input. When this pin is pulled high, it will enable the driver. If left floating or
EN 6 n/a n/a n/a | pulled low, it will disable the driver. 1 nF filter capacitor is recommended for high-
noise systems.
High-side bootstrap supply. The bootstrap diode is on-chip but the external
bootstrap capacitor is required to generate bootstrap supply from VDD. Connect
HB 3 2 2 2 P positive side of the bootstrap capacitor and cathode of an external diode to this pin.
The external diode should be 100V (minimum) rated. Higher voltage rated diode is
acceptable too. Typical recommended value of HB bypass capacitor is 0.1 uF,
This value primarily depends on the gate charge of the high-side MOSFET.
HI 7 5 7 5 | High-side input.
High-side output. Connect to the gate of the high-side power MOSFET or one end
HO 4 3 3 3 (0] .
of external gate resistor, when used.
High-side source connection. Connect to source of high-side power MOSFET.
HS 5 4 4 4 P . . ) LS
Connect negative side of bootstrap capacitor to this pin.
LI 8 6 8 6 | Low-side input
Low-side output. Connect to the gate of the low-side power MOSFET or one end of
LO 10 8 10 8 (0] .
external gate resistor, when used.
NC 2 n/a 5,6 n/a - Not connected internally.
Positive supply to the low-side gate driver. Decouple this pin to VSS. Typical
decoupling capacitor value is 1 1 F. When using an external boot diode, connect
VDD 1 1 1 1 P the anode to this pin. If series resistor is used in series with the boot diode then
connect one end of series boot resistor to this pin and other end of the resistor
should be connected to the anode of the external boot diode.
VSS 9 7 9 7 G Negative supply terminal for the device which is generally the system ground.
Thermal ) ) ) n/a ) Connect to a large thermal mass trace (generally IC ground plane) to improve
Pad thermal performance. This can only be electrically connected to VSS.

M

P = Power, G = Ground, | = Input, O = Output, /0 = Input/Output
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BAME BAE Y v
Vbp FEL 95 P -0.3 20 \Y
Vens Vi Vi ENL HEFT L BN R AR -5 20 \
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Vio LO Liyfh iR - \%
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DC -10 100
Vs HS LI Jik#t < 100ns®) -14 100 v
) HB L) L B -0.3 120 Y
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VEsD) [N &GN — — \Y
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(3) JEDEC 3Cff JEP157 #£ i : 250V CDM A SZHfEbR#E ESD #HIMHE T 22447,
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1E B AR KGR T B TARR VB S (BRI A 3R )
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Ty TR R -40 140 °C

(1) Vigps < 16V ( HB LU HS ALk B E A L BN T 16V)
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6.4 AMEREER

UCC27289
#apn() DRC | DRM | DPR D | #fy
10 5|/ (8 Bl | 10 5/ | 8 5|

Rosa  SEHT 473 | 433 | 430 | 1183 | °C/W

Ra ZEF AN (TRHS ) HAFA 50.3 | 37.7 | 33.0 | 53.6 | °C/W
JC(top)

Rows 455 HUESHAH 213 | 192 | 19.0 | 631 | °C/W

b7 2B THARESE S5 1.0 0.8 0.6 10.7 | °C/W

LN 2 7 e IR AR R B 50 212 | 192 | 19.0 | 621 | °C/W

i(”b , g (RN ) BAH 4.4 6.3 6.2 | FEM | cCIW
0

(1) ARMERMESHEE , WSR2 IC S PR R Y (SPRA9IS3).

6.5 Electrical Characteristics

Vpop = VeEn=VHe =12V, Vs = Vss =0V, No load on LO or HO, T; = - 40°C to +140°C, (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX ‘ UNIT
SUPPLY CURRENTS
Iop VDD quiescent current V=Vl =0 0.36 045 | mA
lopo VDD operating current f =500 kHz, C oap =0 2.2 45 | mA
(1) HB quiescent current V=V =0V 0.2 04 | mA
luso HB operating current f=500 kHz, C_ oap =0 25 4 mA
Ihgs HB to VSS quiescent current Vus = Vg =100V 5.0 50 LA
leso HB to VSS operating current(") =500 kHz, CLoap =0 0.1 mA
Ipp_pis Ibp when driver is disabled Ven =0 7.0 A
ENABLE
VeN Voltage threshold on EN pin to enable the driver 1.54 2.0 \Y
Vpis Voltage threshold on EN pin to disable the driver 0.7 1.21 \Y
VENHYS Enable pin Hysteresis 0.3 \%
Ren EN pin internal pull-down resistor 250 kQ
INPUT
Vhir Input rising threshold (HI and LI) 1.9 2.1 24 \
Vi Input falling threshold (HI and LI) 0.9 1.1 1.3 \Y
ViHys Input voltage Hysteresis (HI and LI) 1.0 \%
RN Input pulldown resistance (HI and LI) 100 250 350 | kQ
UNDERVOLTAGE LOCKOUT PROTECTION (UVLO)
VppRr VDD rising threshold 6.5 7.0 7.8 Vv
VppE VDD falling threshold 5.7 6.5 7.3 \Y
VDbpHys VDD threshold hysteresis 0.5 \%
VHBR HB rising threshold with respect to HS pin 5.5 6.3 71 \%
VHuBr HB falling threshold with respect to HS pin 5.0 5.8 6.6 \%
VuBHYS HB threshold hysteresis 0.5 \%
BOOTSTRAP DIODE
Vg Low-current forward voltage lvpp-He = 100 B A 0.65 0.85 \%
Vg High-current forward voltage lvop-HB = 80 mA 0.8 1.0 \%
Rp Dynamic resistance, A Vg/Al lvop-Hg = 100 mA and 80 mA 15 2.5 Q

LO GATE DRIVER
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Vpp = VeEn=VHe =12V, Vs = Vss =0V, No load on LO or HO, T; = - 40°C to +140°C, (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VioL Low level output voltage lLo =100 mA 0.085 04 \%
Vion High level output voltage Lo = -100 mA, Vion = Vop - Vio 013 042 Vv
Peak pullup current () Vio=0V 3.0 A
Peak pulldown current (1) Vip=12V 3.0 A
HO GATE DRIVER
VhoL Low level output voltage Ilyo =100 mA 0.1 0.4 \%
Vhon High level output voltage lho = - 100 MA, Vion = Vs Vio 013 042 v
Peak pullup current () Vio=0V 3.0 A
Peak pulldown current (1) Vo =12V 3.0 A

(1) Parameter not tested in production

6.6 FF ot

Voo =Vug =12V, Vus =Vgs =0V, LO 8k HO 6%k , T, = -40°C £ +140°C ( BAER AWM )

24

\ Wk

| oM [ | moct | e

FIBIER

toLFF V|_| ENGES VLO RE

Z [ & 6-1

16 30 ns

tDHEE Vy TREE Vuo TR

16 30 ns

toLrrR VvV EFH&E Vo BT

w2 6-1

ﬁ-;\

16 30 ns

toHrRR Vui ET1E Vo ETF

=54
i
HZ I 6-1
=54
f
£3
A

ﬁi\

5 &1 6-1

16 30 ns

SEIRILAS

tmon M LO FiEE HO Kl W& K 6-1 1 7 ns

tmorr M LO KWz HO Bl HS N K 6-1 1 7 ns

A BT R

tr LO. HO - FHif ] CLoap = 1800pF , 10% % 90% 12 ns

tr LO. HO i ] ClLoap = 1800pF , 90% % 10% 10 ns

R LO. HO (3-9V) I-7Ff i Cloap = 0.1 1F , 30% % 70% 033 06 | us

te LO. HO (3-9V) FFHt il Cloap =0.11F , 70% % 30% 023 06 | us

A

Tew , min A ESCR% H B S5 /N N Jik o 5 J85 20 ns
5 46 AR R W 1) () If = 20mA , Igey = 0.5A 50 ns

(1) REEFMRIZH
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6.7 SLAVREE
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K 6-22. HO LFH%#E3EIR (TDHRR) & 6-23. HO T [#f#&EiE (TDHFF)
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7.1 Overview

The UCC27289 is a high-voltage gate driver designed to drive both the high-side and the low-side N-channel
FETs in a synchronous buck or a half-bridge configurations. The two outputs are independently controlled with
two TTL-compatible input signals. The device can also work with CMOS type control signals at its inputs as long
as signals meet turn-on and turn-off threshold specifications of the UCC27289. The floating high-side driver is
capable of working with HS voltage up to 100 V with respect to VSS. There is an internal bootstrap diode in the
UCC27289 device to charge external high-side gate drive bootstrap capacitor. An external boot diode may be
used if needed by the application. A robust level shifter operates at high speed while consuming low power and
provides clean level transitions from the control logic to the high-side gate driver. Undervoltage lockout (UVLO) is
provided on both the low-side and the high-side power rails.

7.2 ThEe T HER
> L Je
e L DRIVER
e s~ L 1"
HS
HII: I )_
1 .
VDD
|

N > UvVLO

Copyright © 2020, Texas Instruments Incorporated

7.3 eV
7.3.1 Enable

The device in DRC package has an enable (EN) pin. The outputs will be active only if the EN pin voltage is
above the threshold voltage. Outputs will be held low if EN pin is left floating or pulled-down to ground. An
internal 250 k Q@ resistor connects EN pin to VSS pin. Thus, leaving the EN pin floating disables the device.
Externally pulling EN pin to ground shall also disable the device. If the EN pin is not used, then itis
recommended to connect it to VDD pin. If a pull-up resistor needs to be used then a strong pull-up resistor is
recommended. For 12V supply voltage, a 10kQ pull-up is suggested. In noise prone application, a small filter
capacitor, 1nF, should be connected from the EN pin to VSS pin as close to the device as possible. An analog or
a digital controller output pin could be connected to EN pin to enable or disable the device. Built-in hysteresis
helps prevent any nuisance tripping or chattering of the outputs.
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7.3.2 53 UVLO

T RIS R 5h 22 2 2605 UVLO {57 fLitg | i% T a4 B LR (Vpp) ATE 28 A 28 LR (Vg - wis). 7E LI
LR A2 LS B A MOSFET 267, UVLO LB S I B fan i o 78 sl AR A TE) , 9B UVLO IR ¥ R By 1k
RS, J98pr VDD 5 i in B s s | 78 VDD i UVLO BIME ( BuBME 9 7.0V ) 28T, PNt 46
SARFHICH . T8 UVLO &/l , H2SHAE R (Ve - vs) TUEEH % 1 (HO).

#* 7-1. VDD UVLO Z#iE/T

A (Vig-ns > Vigr) Gl - A% Lo

H L L L

) o L H L L
RSN, Vpp - Vss < Vppr H H L L
L L L L

H L L L

o L H L L
@FRZIZIE , Vop - Vss < Vopr -~ VopH H H L L
L L L L

% 7-2. HB UVLO B#Hiz/T

24 (Vop > Voor) sl = Ho Lo

H L L L

o L H L H

R BIHE , Vig-ns < VHBR H H L H

L L L L

H L L L

. o L H L H
ARG, Vigns < VHBr ~ VHBH H H L H
L L L L

7.3.3 Input Stages

The two inputs operate independent of each other. The two inputs can overlap and output shall follow the input
signals. The independence allows for full control of two outputs compared to the gate drivers that have a single
input. There is no fixed time de-glitch filter implemented in the device and therefore propagation delay and delay
matching are not sacrificed. In other words, there is no built-in dead-time. If the dead time between two outputs
is desired then that shall be programmed through the micro-controller. If noise on the input signal is expected in
a way that could cause the inputs to overlap then the outputs shall follow the inputs and shoot-through may
occur. To avoid such situation small input filter shall be implemented at the front of the gate driver inputs, HI and
LI. Because the inputs are independent of supply voltage, they can be connected to outputs of either digital
controller or analog controller. Inputs can accept wide slew rate signals and input can withstand negative voltage
to increase the robustness. Small filter at the inputs of the driver further improves system robustness in noise
prone applications, as mentioned earlier. The inputs have internal pull down resistors with typical value of 250
k Q. Thus, when the inputs are floating, the outputs are held low.

7.3.4 B PRSI AR

FE P o L A BT N ( VSS HEHEE S ) BIE M IREh AR gt ( AFFSRT 5 ( HS 510 ) %k ) 0. B P
Henl i DL HS 51 A3 ER) HO S . B PR gt 5] NRIZERAEHAR | Rk |, 2800 B B O R E R T IR Fy
PE, HAE IR SR 3K 2h 8% 4 AR TS o K ZE IR VT E AT v /b T R s AT BB X I 8] o 3 T R Em Rk N A, b
B DX I A] 75 SCE

7.3.5 B

TEBN IR i g e S e g B Th R MOSFET (R332 10 /Nt ) v R 8 1K o FELAAN v WA FL U7

REJISCHF DA MOSFET mR0T K. (RMI%H 20 A VSS At | imflLL HS JydkitE . S30Ff i e Aafa |y Box5r
ZITOL , BIUNFRS: 100ns 1) - 2V BEds . izasfFd alfe ke vm e IEWRAS o SR 0Ff SR Bavaiy , 2 BTt
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7.3.6 i ERE

FERZHN A, AREARMIZh % MOSFET /& — A K HS 9 it 2. JELems i , 7EAMB AR MOSFET
(A R PR T, P PR AR PR AR R T B0 HS W TE S AL DL RS 2 3 JLR . 5 UCC27289 &5
SR, REAE R HIEEA T R B 26 AF , HS 9 st e iR ah B B AL LT

HS G 2K T HO. K HO B BUEFAFLLT |, Arae s dud & AL s, NI 350 HB s B it
Ko XFEATRESIAGRE. LO M VSS Mk R t2 k. A 4% | 77E HO 1 HS Z A=k LO M1 VSS ZIal4MEH
Rtk T RIS R R MR AN . T RAEVEIT , R R R AR S

itk HB 2 HS [ TAEREARIE 16V, Kk , Wik HS 5|k SBERN -5V, B4, EEE%H T , VDD
( PAJ HB ) RiFRHITE 11V BAN , ff HB % HS M RAK T 16V. WH T , 24 HS #iE N |, HB B EREE
HS , it HB 2| HS B R e AL Bl Bt e S ORI SR 3 48 2 AR IE 91217 , M HB %] HS LA M\ VDD |
VSS HIMik ESR AR EXREE ., NN R | AN T 28151 Z4b. LO F1 HO MUg(E H il
REARH Ko 570 H 28 B8 AT A B TG H SRR AR S E B8 1R 51 28 L5l R R IRE | AR TSI 4T | WA Z00RE G0 X Fh 175 100 K
o,

FR A SR AR BT A At s 47280, B HS 1AL , HARSE ( Eetnfa NS ) 50T GE I i 5 5 21 42 b B A7 DL
o NEMMIETAESM , UCC27289 15 N 5l N GEALHE -5V Hi [T . MR 4 A & A A & - BR 1, i HO 1
LO rlREH IIBEAS L . RIL , UCC27289 Ml X5 2% B e Ab 2 461 H 5 BE1_ /T -2V 100ns B#75 .

7.4 FroaeE

Za T AT EIEF LN UVLO B NigqT. A% UVLO BT EZEE | WS a3 UVLO. fEIEH B
T, % Vpp Ml Vg - ps i UVLO BIMERS |, Sy 20 T ENG HE AT LI SHURIEPIRAS . i IR sl ,
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TN 2P IR Bt AR RSt ThEe .

8.1 MAfER

K2 B F 33 R0 S 0 THARE ORI 6 87 FH ) 38k RO~ R /N o SEBI @ TH RN RS I — oy v

FER R IR T RIFE N L . Forp R 2 BN F #RR F 2% MOSFET |, HIF MRk m . N T 7Em IR A%
FIEATI MOSFET F /b A TF e ke |, EHI85 10 PWM % A Th 2 SRS (1403 MOSFET.

IGBT. SiC FET 1 GaN FET ) Mtk AR T — 2k 5 K AR IR B 2% . o iF 22 B2 FH #1075 243E 24 1) UVLO f/
P, O AIE B 0SB AN SGWT D R SR . BEAL |, 24 PWM $5 1) 28 T 7k ELEE X Bh I o 8 A AR i, o
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B/AES , TEAMCTEERETF L. Bk, FEEPERERYE 3.3V F57HE 2 MR BEE (ki 12V 5
5V ) , KEAeFEIRSEM , REBDEASTFERF OCHFE. FSUEs] | 2T BB NPN/PNP XU & A48
[ 5 22 ph 2 DR Bl B B AN T8 T 507 R, TR DIk S8 R R 5 = i P i R 0 RN R R (R 9 MR IR Bh R e s A
A WP R R 22 P A IR B ThRE . MR DX Zh #3 E ff p 7 oAt R R, BN, 78 o 9N s AT e S R R ( JE
SET FYET AT B S R IR B AR AR ) DB AR R B AR g R4 ) VR Bl T FR A A A o e AR P AT D R AR AN
38 1IC R B IRENE | A BT BRI H 28 I ThFERI #S /7

UCC27289 it} Bk 5 %8 i) 78 A 24 dh R L s B K (100V). /NIEIR (16ns) Al R IFIRFNRE /T (23A). 7550 5K )
ZRAEMSAE Bk 100V TP SR N TAE | AISCRpFE M. . FBREE . 25T AE EAH A 40 4 se i
N 7418 MOSFET #%fil. UCC27289 MitkIkaN#% IC 45k 7 B4 W& |, Rt , FERZHN T , THEIMTEZ
WA R RT R VDD H = A= i B H s o XLk FH P BRSP4 i B AR AR Je A 2R I PR AR R R A ot SR FH A0
26 AR TN R BRI I HLIE A R BRI B R R . RN IEIE S B SR NS (HE AT L) dEd AT
RgE g 0 SRR .

MOSFET Z57F R DA G IR LB « JT R IAEAI Gl e . Il B TR 28 a1 B HL AT 25 1 1Y)
FLBH o T S BRIk T TF S 88 1 RO MR P A7 AR AR PR LS DUBOTT SRR o 0 T AR TP SRR B I T 55, JFoR
BRI AR BEAR R GURR . FEIR R, O T RIS IRAE | o 20 B AR AR PR o AR PR R e T A BK 3
ax 1C YRR, BRIt , EXSRM S, M ERAD 48 IC FAEBUR IR FL IR 26 1F N igAT. UCC27289 i IXzh 4%
R UVLO HF 4 7.0V, BIBbARR & & E IS 12V FEE 10V £2 9.5V M. HB UVLO 1% VDD
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8.2 Typical Application
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Kl 8-1. Typical Application

8.2.1 #WitEXR

TR T 2455, UCC27289 ia/T I N iEEIX L4

. v

£ 81, FiFER
e 1
MOSFET CSD19535KTT
FBMERANBIE | Vin 75V
TAEEHIE , Voo 10V
FFHHI% | Fsw 300kHz
#y5€ VDD It , FET HIEMIR AT |, Qg 52nC
MOSFET P #HHZ I , Rorer nt 14
BK %5 H , Dyax 05
AR BK 5 2% UCC27289
8.2.2 PRI AR

8.2.2.1 #FEH 2R VDD H 2

NEPUIERIZAT , A EERHLATHIR Vigns BT UVLO BIfE. A7 1 Rt 5 H 2 A & RV

KIEFE AVygo

AVyp = Vpp — Vpy — Vit

= (10V-1V- (71V-05V)) = 24V
/\qj

* Vpp MR AKX 5 & d A1 ) FE s f
* Vpp 72 HE R IE H R
* VHBL 7*% HB _FIS%I‘EEME (VHBR(max) - VHBH)

ARG, BA AR OVFRREN 2.4V,

(1)
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HEELT , EUUSERERE 2 A4 VDD HES RS . k. MV AR AR R 5 I S0BAE
0.5V,

AR 2 SRS B 28 HLA 2% (BRI O A U1 i 7 1A LA o

Duax Iup
Qrorar = Qg + Ings X ( ) + <—)

fSW fSW
= 52nC + 0.083nC + 1.33nC = 53.41nC ()

Horp

* Qg 7& & MOSFET Hit# H fiif

* lyps AEFHEEFH HB 2 VSS JR R
*  Dpyax /I IR H S

oy R HUERFH HB FAS IR
THRS AT 53.41nC.

BNk, AT REC 3 fl S /N B A A E .

QTOTAL 53.41 nC
CBOOT (min) = AVHB = 24V = 22.25nF (3)

TSR/ B A AN 22.25nF . TEER , X2 e ERIEFN TR MR AE. KM, AR A E
AR TH5AR , A RERl IR AE Th R 2 AT fg I%ﬁlﬂﬁ BN AR BEER IS 00T IR A . AEARBIT , @i
fiiH 100nF Eé%%‘r%ﬁ SEAL , T 2 AL, IR B 28 A R/ AT RESEIL HB A HS 5] E . 1t
b, NI BERIE T | RN 55 B F AR AR T I 4> 0402, 1000pF IR /N RS U4

XTARIH W Caoor A , JLMEUIT : 0.1uF , 25V, X7R

— &S, A VDD gAML T A EAES (EHENEBEEEMEN 10 £5) . S TiZMNA , HikE
Cvpp FEA#S |, HMMsn T : 1uF , 25V, X7R

Cvpp FEAE RSN T ML IXBh #3511 VDD A1 VSS 5z (6], 5 EZSEERRAML |, BN RRE B A RS F o m A
e, WFiZNA , i e mE e | 15 0402, 1000pF HLZR %% | IF15 3255 H 28 3% T Bk o

[ 2% FEL A s A i B P A A I A2 BT XTR BCEAL F A 5 (A P B B P A o R PR A A8 U R T I 28 /0 D L 7K
S f R IR IO o BRI AR R D K 2 B e A A AE i BN 2 RIR R A . 2R TR R R G KT AT 5
.

8.2.2.2 External Bootstrap Diode and Series Resistor

The UCC27289 has integrated bootstrap diode, necessary to generate the high-side bias for HO to work
satisfactorily. The characteristics of this diode are important to achieve efficient, reliable operation. If external
bootstrap diode is needed then the diode characteristics to consider are reverse voltage handling capability,
repetitive peak forward current, forward voltage drop, forward and reverse recovery time, and dynamic
resistance. As the UCC27289 is 100V rated gate driver, the external bootstrap diode must be at least 100V
rated. Peak forward current rating depends on multiple system parameters such as high-side and low-side duty
cycle, value of bootstrap capacitor, and allowed voltage ripple on the bootstrap capacitor. Generally, low forward
voltage drop diodes are preferred for low power loss during charging of the bootstrap capacitor. Schottky diodes
have low forward voltage drop and can be used with the UCC27289. The dynamic characteristics to consider are
diode recovery time and stored charge. Diode that has less than 50ns of forward and reverse recovery times is
suitable in most applications.

Specifically in very high switching frequency applications, for example in excess of 1 MHz, and where the low-
side minimum pulse widths are very small, the diode peak forward current could be very high and peak reverse
current could also be very high, specifically if high bootstrap capacitor value has been chosen. In such
applications it might be advisable to use Schottkey diode as bootstrap diode. MURS210 diode will work with the
application example described here.
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Hrp
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\
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F o gr RS TER AT, RESEIF SRR S |, T 0 jaefrective)e AT , TETHFFRIBL , ak
BB AL (LS L BE 2 2 Th 3 MOSFET MME ) KA , WHERT 0 jaefrective) R M 51X L8 AR A4 G o] 52 1]
WK BR Bl 2 2 2 ) 25 1,
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8.2.2.4 HFES B IR 7%

FERATIT YR N B, ] UCC27289 25 i LR MR SRS # i, 27 ZE B, Z AR S A IR IR 2 72 Th %
MOSFET M 51 & e A AR o A EB WA L BE 2530 5 B T 30 bR IR A 75 . 7638 70 S F b, R H iy
RITHI AR 3K 5 2% B 1 Bk, BB K T MR IR B 2 0 A HE FEIRBE JT . FEBESR T A, AR AR R FH 25 AE % PR A1
HIHARE IR 2 i ) D AR it PELIR . XA SR BN e, R USCR I A A FE BEL 2%

{FH 2R 9 SRS OR AN 8% = ) b F7 HL A -

Vpp — Vpn
Ruon + Reate+ RaereT(ing )

lopn =

Hrp

* lonn & UIEAE E b HLf

* Vpy A& H 2 R IE T R

* Ryon /MBS AR m U B b f B B T B MR R P A, BT ARAE I (Rpom = Vior/IHo)
i

* Roare XS &4 HH AL # MOSFET M 2 A1 £2 ¥ 41 A A% F B

® RGFET(int) s& MOSFET ##5 £ 424ty MOSFET W &4k i BHL

AR 10 SR SEIREh &5 e U AL

Vbp — Vpu
RyoL+ Reate+ RereT(ing (10)
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Hr
*  Ruov /MR IR & P55 ) S iz FLRH
LGRS i v b B 3 o = R vy B R 1 E VA=
Vbp
Rion + Reate+ RareT(ing (1)

lon, =

Hrp
* Rion ~MHRIKSN2E A SRR by s fE
I 77 FE R 12 SRvh S 0K S 230U F A
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loL, =
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
UCC27289D ACTIVE SOIC D 8 75 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 U289
UCC27289DR ACTIVE SOIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 U289
UCC27289DRCR ACTIVE VSON DRC 10 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 U289
UCC27289DRMR ACTIVE VSON DRM 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 U289

ples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

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
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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.
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MECHANICAL DATA

DRM (S—PVSON—N8) PLASTIC SMALL OUTLINE NO—LEAD

i
410
\\\\% 3,90
Pin 1 Index Areo/ l
Top and Bottom 7 4
v 0,20 Ref.
1,00
080 Jrl
----- L M r1 r—J-wv x Seating Plane
0,05
[]0,08]C] 0,00
0,80 gx 220
1 ‘ A f 0,30
U U U U_]
| |

Exposed Thermal —
Die Pad

A Qﬂﬂ

45| 038 [ TECICTT
8X 0,23

4205854 /C 02/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. SON (Small Outline No—Lead) package configuration.
@ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
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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
DRC 10 VSON - 1 mm max height

3 x 3, 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.

4226193/A
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DRC0010J

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |-

f

1.0
0.8

.

|

0.05J‘

SEATING PLANE

0.00
la— 1.65+0.1 —»]
2X (0.5) 02)
— 0.2) TYP
EXPOSED |
THERMAL PAD | ﬂ | 4% (0.25) r
T |
; [
TAS N |
D) i ]
2X 11 SYMM
=T - — 13- 2.4+0.1
— > ‘ ]
. = | et
8X HE 0.30
- { — 10X g
PIN1ID YMM
(OPTIONAL) ¢ 05 & —H—Lrug';% CCA B
10X o3 :

4218878/B 07/2018

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 optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e (1.65) ——=

o

10X (0.6) ‘
|
1 1 x |
10X (0.24) T Cb
|
11
|

SYMM (2.4)

¢— 1-O-— %T (3.4)
8xEE!3 | CD J
L H-£5
|
|
|

(R0.05) TYP ‘ \
|
(0.2) VIA ‘ |
TYP ‘ J ‘ |
\ (0.25)
! (0.575) L
1 e
L— (2.8) —J
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
' ALL AROUND
ALL AROUND I“ EXPOSED METAL
EXPOSED METAL e -
\‘\‘ ‘
/
SBENIN MASK/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOIISEIEIFIe\l II\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4218878/B 07/2018

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
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e 2X (1.5) ——=

T |
SYMM

EXPOSED METAL

1ox (0.6)

\
|
‘L / 10
T (1.53)
10X (0.24) —

~

S\‘(LME’ T ’*@ @44[_4'_# -
8X (0.5) i |

%EB»

5

(R0.05) TYP i I
i 4% (0.34)
|
[

!
|
|
|
R N
&
T

ﬁl—# 4X (0.25)

|
|
|
|
|
(28) .

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 11:
80% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218878/B 07/2018

NOTES: (continued)

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