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PWP PACKAGE
(TOP VIEW)

N/C CI] 10 14 [T VHI
ENBLCI] 2 r———1 13 1JG1
VDD 1] 3 | | 12 T3 sw
VLO I 4 | | 1 T3 SwWs
PVLO (T 5 | | 10 [T G2s
AGND[I]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
%3 T2 &0 (f5l.UCC27223PWPR) , HFHBENAIIZ 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 . ... ... i -4.0A
Analoginputs, IN, ENBL ......... .. .. ... . -3.0Vto Vpp + 0.3V, not to exceed 15V
Power Dissipation at Tao = 25°C (PWP package) . ... 3w
Operating junction temperature range, T .. ... -55°C to 115°C
Storage temperature range, Tgpg - -« - -« v v v e et —-65°C to 150°C
Lead temperature soldering 1.6 mm (1/16 inch) from case for 10 seconds ....................... 300°C
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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, lvio = 0 mA 6.2 65 68
Regulator output voltage Vop =20V, lvio =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) Vpop =85V 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 55 71 8.5 mA
VoD 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 25 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 kHz, fon,G2 minimurn, 0.7 1.0 1.3 '
SWS=0.0V
Input bias current G2S=0V -370 -470 =570 A
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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|0,
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 25
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, Gl1=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 (V@) 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 N
Source resistance ? PVLO=65V, IN=0V, G2=6.0V 10 20 35
Source current V@ 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 MIFTDATUVWERA,
@) FIANDTNT Y T/ TINE 5 EEIZINAK—F EMOSFET F5 > Y22 2 WHICHEKL TVWE T, E—JTHAERERIG /N K—F EMOSFET k5
DU ZXADBEBRTT ., HABRRE RS NHADEEN NAK—=F- b2 T X2 DRRIMEE L V) /NEWHEMOSFET b3 > P X2 DRDS (ON) & &
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1. Predictive Gate Drive Timing Diagram

i T HsEe
TERMINAL
110 DESCRIPTION
NAME NO.
AGND 6 - ANEBEIMERE 7707552 KTT, AGNDEPGNDIZE 7 %W TPCBN Y 5 > REHRICHESRE L T &L,
G1 13 (0] NAHY A K= KTANDOHEATRBIESWEVHIBI T,
G2 9 (e} A—%4 K4 — k- KZ1/OHH THRIEIEPGND £ PVLORI T ¥,
G2S 10 | B ET Y K21 LERET 27-HICSRMOSFETO S — NEEA##BHE T2 LT+ V747 FTv KEZA4 L-O2 b
O—>CEAINET,
IN | FATEIAAATL REL, AV YT “H LANIWTAS - XAy FEA4 2 RIRRRSREF 7ICLET,
PGND - G2RSAINANT I R Ua—2ELTT, PGNDIEWL DHDE T EHVWTPCBNY 5 > REHRICIER L T &V,
PVLO PVLOIG2 RS A INICEBREHHA L 3, PVLOWVLOWICHEHK: L. PCBET/NM/XZ L TL &L,
SW 12 - GIRSAINDY & - HERELTT,
SWS 1 SRORT 4144 — KOBRERHET B30T LT 1774720 FO—FCERAEINET, MOSFET/Sy 4 — Y1
D TSRMOSFETD KL S ICHEfE L T & W,
VDD 3 REVLOL ¥ 2 L—ZDAHE L TY, VDDEEHE IZ8.5VH 520V T T, ZOE S EHR/NOAUFORTETHNI/IIZLT
<AV,
70-74 > 7GI RSANDERBIAE > TF o VHIZSR MOSFETD #F BERIICHER S 3 v hF—- 41 4 — RIC&W)
VHI 14 BHESNET, SMEF T T o H L VHIESWIZS T /XX LT R &L,
VIOL ¥ a1 L—2OEAROOY Yy 7/3 > hA—IVEIREEZEAITT, VLOWPVLOIZ#EHRE L. PCBLE THA4.7uFD
VLO 4 o ALFLHTRANALTLREE N,
M7 (G1EG2) DEEE > PA—IT DA X —TIWANELTE, 77717 “H’ LN OBERICAEET110kQ
ENBL 2 DEHTVLOI TV T v TERTWET,

{'f TEXAS
INSTRUMENTS 5




SIMPLIFIED BLOCK DIAGRAM
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2. Predictive Gate Drive Timing Diagram
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UDG 03183
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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9. Adaptive vs. Predictive Switching Waveforms
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10. Close-Up: Turn-Off of Synchronous Rectifier Switch to Turn-On of Main Switch
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BE AR ' — NERED Nyfr—3
TPS40090 SREE2. 3. 4BZHEI IO - TSSOP—24
UCC27221/2 BEVETLT1I 7T RBREER +3.3A PowerPAD™ HTSSOP-14
TPS2830/1 S EFABRBEEEMOSFETRS A/ (FyRES L -T2 hO— L) 2.4 A PowerPAD™ HTSSOP-14, SOIC-14
TPS2832/3 SERXBEEREMOSFETRS A/ (FyREA L bO—ILfFE) 2.4 A SOIC-8
TPS2834/5 REAREEEMOSFETRSA/N (FyRgA 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 S0IC-8
TPS2838/9 REIXEERMOSFETRS /N (RS F L ¥ 1L —51F%) +4 A PowerPAD™ HTSSOP-16
TPS2848/9 REXEERMOSFETRS /N (RS 7 - L¥ 1L — &%) +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, T1 Literature Number SLUA292.
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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 ©)
@ ©)

UCC27223PWP Active Production HTSSOP (PWP) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 27223
UCC27223PWP.A Active Production HTSSOP (PWP) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 27223
UCC27223PWPR Active Production HTSSOP (PWP) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 27223

UCC27223PWPR.A Active Production HTSSOP (PWP) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 27223

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

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

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/UCC27223/part-details/UCC27223PWP
https://www.ti.com/product/UCC27223/part-details/UCC27223PWPR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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