Qf TEXAS
INSTRUMENTS

%%ﬁﬂl

UCC27223

SLUS655

e RS NEER K51/

LT 971 7§ 1 %x—

70 &

R

@ RT (- 44 A - FOBBEARVHAEREXEZR
IBICINZ B2 EICKBRAMEOERHHAE

@ JIIY FPWMAAESICLZ2APERAR
R FEENE

@ 12VE /= 135VD A K EEEME

) ;}fﬁ@/\‘x INA T ZABEEDFERICE 33.3VAHERE

O N {HAK/MO—HYA4 KE3AT 12 7I-KF4A4N

@ 6.5V — MEREIL ¥ 2 L — 2 NE

® AXEHRHALAEE L +3ADTrueDriveTM4* — KBRS}

® BMEIREEZTMLICTEICHEXE

® MEIEMICENh /-14E 2 HTSSOP PowePAD™
Ny =TIl & DR — FERRCEGINEE DB
HHIBE

FUNCTIONAL APPLICATION DIAGRAM

VIN

UCC27223

Gate Drive, PowerPADIE, TX VXA L XVIL XY DEHIETT,

7V r—23>

® TPSA0KEZELHHAEHESHO /N—4

e Oty HER. AEAEa1—%4, FL AL,
TF—A2aAL- 77V —2 3> H3.3V/5V/12VAH
EBEDIEM#FEIDC/DCOA L N—4

B =

UCC272231F. wsha. AR 8 FEakEt v o ek 6] R i
FHROBEER F 5 4 /3CF, Predictive Gate Drive™ (PGD) #il
A &2 T, P 7 A N FEIHEERMOSFETO 4 4 4+ — F
DGR K O RITE R # KR L £ 9,

UCC27223i12id, HIOBMEEHIHTE A X — T Lm0 dH
DET, £, RYIOPWMASI L 2B AT EhbETHH
LT LRULIZLTHEL 7y FHERBENRKE I h g, 7
/34 ZORDS (on) & &I ERIIHIBTE 5 & 5 ITR/NR
Wz ehET,

BL—=FDT 4 =K Ny 2 -V 2AFLBET 4 - FA4F—FD
BOE AR U, EEBIE A RN T B & D Ty F A4 LBIEE
FELET, ZOZ L2k, REREMITIRET 2BIIER
i # OMOSFET4AFICADETHB L ERSRT 4 -4 4 —
FOEHAZIZIZ AL TIENTEET, T/ BHLNILOKEE L
F=b-24 IV XD EBEBERAMOSFETO R 7 4 - &£ 4
* — FOMMEIREAMER L, 24 ¥ (O 4 %4 F) MOSFET
TOWRIEHEIED L ET, £/, -+ 4 FMOSFETD
HAEE MMEL 53 -0 REOFEMENM EL 4, /2,
HEEHPRNE B B0, K0EWAA v F v I TR
Hy2ZenTtx, HE-EMNESTEET,

UCC27223D /%y 7 — VA RBEKMHICEI 2148 ¥
PowePAD™C | 5ci32°C/W T,

ZDOEFNE. Texas Instruments Incorporated (TI) A3 Tiouk U =& #}
%, BHOIERO—BIE UTIEC EZDICART XY XA RV ALY
(BART) AL SHIXABIRL TR L ZHDTT,

BRHC & - TR IEREEBREROEIHCHIEL TOWEVWSDF B £T,
BAARTUC L BFXERNE. H< F THTIEREER & JEREIEL 120D
BSERRE LTIHERAT IV,

RO IR B SO THRAICH 72 F L TIRATERKERORHER &
ZHERET AL,

TIH L UAARTIE, EREERICTEFOBRERBAL TVBICHL LD
59, EHLUAMOBHRCEDSVTRE L MBEPEESFICOZ T L TN
A% 2EEHEVEHA,

Q‘ TEXAS
INSTRUMENTS



PWP PACKAGE
(TOP VIEW)

N/CCI] 10 14 [T VHI
ENBLCI] 2 r———1 13 1JG1
VDD 1] 38 | | 12 [T3sw
VLO I 4 | | 1 T3 Sws
PVLO (T 5 | | 10 [T G2s
AGND[CI]6 L———- o[TG2

INCT 7 8 1T PGND
N/C No internal connection

AVAILABLE OPTIONS
PACKAGED DEVICES
PWM INPUT
TA (IN) u PowerPAD™
HTSSOP 14 (PWP)
—40°C to 105°C NON-INVERTING UCC27223PWP

tTPWPINy =TT =T/ - THHIETEE T, TNNM X214 TOXREICR
% F T2 &0 (f5l.UCC27223PWPR) , HFHBENMIIZ 1) — /L& 7= +) 200018
Fa—THEWOETT,

absolute maximum ratings over operating free-air temperature (unless otherwise noted)tt

Supply voltage range, VDD . . ... -0.3to20V
Input voltage, VHI ... e 30V

SV, S S 2V
Supply current, Ipp_ including gate drive current ............... 100 mA
Sink current (peak) pulsed, G1/G2 ... ... i e e 40A
Source current (peak) pulsed, G1/G2 .. ... .. -4.0A
Analoginputs, IN, ENBL ........ .. ... .. ... -3.0Vto Vpp + 0.3V, not to exceed 15V
Power Dissipation at Ta = 25°C (PWP package) . ... e 3w
Operating junction temperature range, T .. ... -55°C to 115°C
Storage temperature range, Tgpg - -« - -« v v vne et —-65°C to 150°C
Lead temperature soldering 1.6 mm (1/16 inch) from case for 10 seconds ....................... 300°C

T EMRAERUEDZ ML 23, BRIEIN-BENE L X —VERREZDIENHVET, ThIEZ ML IADERDAICOVTRLTHY ., TOF—%
D= O [HEBEEME] ICREN/EEZHAZRETCORUZOEEBFEERT DD TS A, EMFATEROREICREEE Z 3. KAEH
DIEEEICHBESZBZ BN ET,

1 @ TOEEIFAGNDRUPGNDEEE L L TV E T, EROBUTERIEEDHFICHAATSHM. ARAHET3AAERLTVET,
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ELECTRICAL CHARACTERISTICS

Vpp = 12-V, 1-uF capacitor from Vpp to GND, 1-uF capacitor from VHI to SW, 0.1-uF and 2.2-uF capacitor from PVLO to PGND, PVLO tied to V|,
Ta =—40°C to 105°C for the UCC27223, Ta = T, (unless otherwise noted)

VLO regulator

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vop=12V, lvLo =0 mA 6.2 6.5 6.8
Regulator output voltage Vop =20V, Ivio =0 mA 6.2 6.5 6.8 \Y;
Vop=10V, lvLo = 100 mA 6.1 6.5 6.9
Line Regulation Vpp=12Vto20V 2 10
Load Regulation lv.o = 0 mA to 100 mA 15 40 mv
Short-circuit current (1) Vpp=8.5V 220 mA
Dropout voltage, (Vpp at 5% VLo drop) Vio=6.175V, lvio = 100 mA 71 7.8 8.5 Y,
undervoltage lockout
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Start threshold voltage Measured at VLO 3.30 3.82 4.40
Minimum operating voltage after start 3.15 3.70 4.15 \
Hysteresis 0.07 0.12 0.20
bias currents
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VLo bias current at VLo (ON), 5V applications only Vio=45V, Vpp = no connect 3.6 47 5.8
Vop=8.5V 5.5 71 8.5 mA
Voo bias current IN = 500 kHz, No load on G1/G2 8 16 25
input command (IN)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
High-level input voltage 10V<Vpp<20V 3.3 3.6 3.9
Low-level input voltage 10V<Vpp<20V 2.2 2.5 2.8 v
Input bias current Vpp=15V 1 UA
input (SWS)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
High-level input threshold voltage fin = 500 kHz, fon, G2 maximurm, 1.4 2.0 2.6
G2S=0.0V
fin = 500 kHz, ton, G2 minimum, v
Low-level input threshold voltage G2S=00V 07 10 13
fin = 500 kHz, ton, G1 minimum -100 -300 -500 mv
Input bias current SWS=0.0V -0.9 -12 -5 mA
input (G2S)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
High-level input voltage fin = 500 kiHiz, fon, G2 maximurn, 14 20 26
SWS=0.0V
Low-level input voltage fin = 500 kiHiz, fon,G2 minimum, 0.7 1.0 1.3 '
SWS=0.0V
Input bias current G2S=0V -370 -470 =570 A

MFRETHRIESATEY . TXMIITHhRTUWEEA,

{'f TEXAS
INSTRUMENTS




ELECTRICAL CHARACTERISTICS

Vpp = 12-V, 1-uF capacitor from Vpp to GND, 1-uF capacitor from VHI to SW, 0.1-uF and 2.2-uF capacitor from PVLO to PGND, PVLO tied to Vo,
Ta =—40°C to 105°C for the UCC27223, Ta = T, (unless otherwise noted)

enable (ENBL)
PARAMETER TEST CONDITION MIN TYP MAX UNITS
Vin_H, high-level input voltage LO to HI transition 2.25 2.45 2.85
Vin_L, low-level input voltage HI to LO transition 1.55 1.70 1.90 \Y
Hysteresis 1.1
RENBL, enable impedance Vpp=14V, ENBL = GND 75 112 150 kQ
tps, propagation delay time(5) TBD
tps, propagation delay time(5) TBD ns
tr, Rise time Vio=PVLO=85V 2.5
tr, Fall time Vio=PVLO=85V 2.5 me
G1 main output
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Sink resistance SW=0V, VHI= 6V, IN=0V, Gl=05V 0.5 0.9 1.5
Source resistance @ SW=0V, VHI=6V, IN=65V, Gi1=55V 10 25 45 ¢
Source current V@ SW=0V, VHI=6V, IN=65V, G1=30V -3 33
Sink current (N SW=0V, VHI=6V, IN=0V, G1= 30V 3 3.3 A
Rise time C =2.2 nF from G1 to SW, Vpp=20V 17 25
Fall time C =2.2 nF from G1 to SW, Vpp=20V 17 25 ns
G2 SR output
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Sink resistance @ PVLO=65V, IN=65V, G1=025V 0.5 1.6 4.0 0
Source resistance ? PVLO=65V, IN=0V, G2=6.0V 10 20 35
Source current @ PVLO=65V, IN=0V, G2=3.25V 3 3.3
Sink current ()@ PVLO=65V, IN=65V, G2=325V -3 3.3 A
Rise time @ C=22nFfromG2to PGND,  Vpp=20V 17 25
Fall time C =2.2 nF from G2 to PGND, Vpp=20V 20 35 ns
deadtime delay
PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
torr,G2, IN to G2 falling 40 80 125
torr,G1, IN to G1 falling 55 80 110
Delay Step Resolution 4.0 45 5.2
ton,G1 minimum -17 ns
ton,G1 maximum 49
ton,G2 minimum -15
ton, G2 maximum 54

(1) REITHRIAS A THY ., TR MIFTDATUVERA,
@) FIANDTNT Y T/ TG EEIRINAK—F EMOSFET F5 > Y22 2 W5ICHERK L TVWE T, E— JTHAERERIG /N K—F EMOSFET k5
CPUZXADBEBRTT ., HABRRE RS NHADEEN NAK—=F- b2 T X2 DRFMEE L V) /NEWHEMOSFET b3 > 2 X2 DRDS (ON) & &
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1. Predictive Gate Drive Timing Diagram
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SIMPLIFIED BLOCK DIAGRAM
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2. Predictive Gate Drive Timing Diagram
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3. System Application: 8.5-V to 20-V Input
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5. System Application: 3.3-V or 5V Power Input with 12 V Available for Gate Drive
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6. System Application: 5-V-Only Power Input with 6.5-V Gate Drive Using Charge Pump Circuit
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7. Switch Node Waveforms for Synchronous Buck Converter
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8. Adaptive Gate Drive Technique
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10. Close-Up: Turn-Off of Synchronous Rectifier Switch to Turn-On of Main Switch
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UCC27221/2 BEVETLT1I 7T RBREER +3.3A PowerPAD™ HTSSOP-14
TPS2830/1 ZEFABRBEEEMOSFETRS A/ (FyRES L -T2 hO— L) 2.4 A PowerPAD™ HTSSOP-14, SOIC-14
TPS2832/3 SERXEERMOSFETRS A/ (FyREA L bO—ILfFE) 124 A SOIC-8
TPS2834/5 REAREEEMOSFETRS M/ (FyRE1 L bA—IL{TZ) +2.4 A PowerPAD™ HTSSOP-14, SOIC-14
TPS2836/7 RIS BEERMOSFETRS 1 /N (FyR&A LA hO— LA %) 2.4 A SoIC-8
TPS2838/9 REIXEERMOSFETRS /N (RS F - L ¥ 1L —51F%) +4 A PowerPAD™ HTSSOP-16
TPS2848/9 REXEERMOSFETRS /N (RS 7 - L¥ 1L —£11%) +4 A PowerPAD™ HTSSOP-14

SZEH

1. Power Supply Design Seminar SEM 1400 Topic 2: Design and Application Guide for High Speed MOSFET
Gate Drive Circuits, by Laszlo Balogh, Texas Instruments Literature Number SLUP169.

2. Useris Guide: 5 V1o 0.9V 1.8V (adjustable), 20-A High Efficiency Synchronous Buck Converter using
UCC27223 with Predictive Gate Drive™, TI Literature Number SLUU181.

3. Useris Guide: 12 Vto 1.8 V, 20 A High-Efficiency Synchronous Buck Converter Using UCC27222 With

Predictive Gate Drive™ Technology, TI Literature Number SLUU140.

4. Application Note: UCC27221/2 Predictive Gate Drive™ FAQ, TI Literature Number SLUA280.

5. Application Note: Predictive Gate Drive™ Boosts Converter Efficiency, TI Literature Number SLUA281.
6. Application Note: Increasing UCC27221/2 Gate Drive Voltage, TI Literature Number SLUA292.
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D. /Sy =T DEFERNBOE— RS2 T Y —T Iy FICEETHZETHESNZZEPHNET, 2D/ FRERWICHENIZHL S DER

ICERShTVWET,
E. JEDEC MO-153IC#EH#LL % §,

F. PowerPAD™(3/Sy =D — FICHEEER L TVWELA, LAL. SThIZESHICHBHBMICHT NI DT I RTHBH TR L — MRS
hTwEd, ZOBEETEIR1.4mm X 1.8mmTTH . ABERTE—IIL K- 70-DIF5DEIC LV /AZEIF+1.05mm/~0.05mm (+41 3 JL/-23JL) TT,

G. PowerPAD™™/ Xy 47 — 2 DLV T DIBINEER K U 7 DEFEERE D DFIREIC DWW TR, 772 HJL- 7Y —7 “PowerPAD Thermally Enhanced Package”
TIXEHESSLMACO2R U7 7 r—3>-7 1) —7 “PowerPAD Made Easy” TIXEmESSLMAC4%# SR L TSV, WFhbk—L~Nn—

www.ti.comTAFTEE T,
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