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ORDERING INFORMATION

110VOJFETEE Il % ik L T4, UCC28220007 8 or — ¥
1316~ SOIC & @ AITSSOP T, %72, UCC282211d16& ~
SOIC & R Rk % 7220 ¥ 2 TSSOPCUL19500D 73 1fi AR oD 2 4 i
ISEAT 2 EEEO Y VHRSHER T E T,

110-V HV JFET PACKAGED DEVICES
TEMPERATURE RANGE | UvLO THRESHOLDS | STARTUP CIR-
A=l cuIr SOIC 16 (D) TSSOP-16 (PW) | TSSOP-20 (PW)
10V on/8V off NO UCC28220D UCC28220PW -
~40°C to +105°C
13Von/8V off YES UCC28221D - UCC28221PW

(&) D(SOIC) RUPW(TSSOP) /Xy r =Y i3 7 —7/) — IV THHR S h T E ¢, BEICREMIF T £ S0 (. UCC28220DR % 7 13UCC28221PWR) . ) —Jb

W7 ) OBZIED/Sy 7 — T H250018. PW/Ny 4 — (2200018 T 7,

CONNECTION DIAGRAM

UCC28220D, UCC28220PW

UCC28221PW PACKAGE
and ucc(:fgiz\l :JE ‘ITVI;CKAGE (TOP VIEW)
VIN (for UCC28221)
LINEOV I 10 16 [T N/C (for UCC28220) N/C 1410 20 [T VIN
LINEHYS 12 15 [T LINEUV LINEOV 12 19 13 N/C
VDD 13 14 [T REF LINEHYS 13 18 T LINEUV
CSs1 14 13 1 ouTH VDD 1] 4 17 I3 REF
SLOPE [CI]5 12 [T ouT?2 cst1 s 16 1 ouT1
cs2 e 11 13 GND SLOPE [T} 6 15 [T OUT2
Ss 17 10 13 cHG CS2 17 14 [T GND
CTRL I 8 9 [T DISCHG SS 18 13 |1 CHG
CTRL I 9 12 " T1 DISCHG
N/C I 10 11 [CIJ N/C
RECOMMENDED OPERATION CONDITIONS
Parameter Symbol Condition
High voltage start-up input VIN 36Vto76V
Supply voltage VDD 8Vito145V
*ip
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ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature (unless otherwise noted)t#

Parameter uCcC2822X UNIT
High voltage start-up input, V|N 110 Vv
Supply voltage, Vpp 15 \
Output current (OUT1, OUT2) dc, loyT(dc) +10 mA
OUT1/ OUT2 capacitive load 200 pF
REF output current, IREF 10 mA
Current sense inputs, CS1, CS2 -1.0t02.0 \
Analog inputs (CHG, DISCHG, SLOPE, REF, CNTRL) -0.3t03.6 \
Analog inputs (SS, LINEOV, LINEUV, LINEHYS) -0.3t07.0 \
Power dissipation at Tp = 25°C (PW package) 400 mwW
Power dissipation at Ta = 25°C (D package) 650 mwW
Junction operating temperature, T -55to 150 °C
Storage temperature, Tgtg —65 to 150 °C
Lead temperature (soldering, 10 sec.), Tsol 300 °C

T HEMJZATERULEDZ ML RS, BEAICEIN- BGHNEIA -V EHRIEZZZENBYET, ChEIXMLIXDERDAIZODVWTRLTHY, ZOF—
2y — b0 [HRBERME] (RSN EEHAZRETORUIOBEBSFEERTI2INOTRHN ELA, BHBRAEROREBICRIBE Z &1k, &
HAOEREECTEBESEAS2ErHYET,

P 2TOEEEGNDEREELE LTVET, BROBUETEREEDHFICRATIHME. BRAHTIFEERLTVET, IOV TORIBRRY /Sy -2
ICDOWTDERR T 2Ty IDINy r—IDEESEL T EZE L,

ELECTRICAL CHARACTERISTICS:
Vpp =12V, 0.1-uF capacitor from VDD to GND, 0.1-uF capacitor from REF to GND, Fogc =1 MHz, Tp = 40 °C to
105°C, Tp = T, (unless otherwise noted).

PARAMETER | TEST CONDITION | miN | TP | mAX | uNiTS
Overall Section
Operating VDD range 8 14 \
Quiescent current SS =0V, no switching, Fosc = 1 MHz 1.5 3
Operating current Outputs switching, Fosc = 1 MHz 1.6 3.5 mA
Startup Section
Startup current UCC28220 VDD < (UVLO 0.8) 200
Startup current UCC28221 VDD < (UVLO 0.8) s00 | MA
UVLO start threshold uUCC28220 9.5 10 10.5
UVLO start threshold uccasg221 12.3 13 13.7 Vv
UVLO stop threshold 7.6 8 8.4
UVLO hysteresis UCC28220 1.8 2 2.2 \
UVLO hysteresis uCcC28221 4.8 5 5.2
JFET ON threshold SS =0, outputs not switching, VDD decreasing 9.5 10 10.5 v
S s 2 U wtching VOD decressing | 75 | o | a4
High voltage JFET current VIN=36Vto76V,VDD=0V 16 48 100
High voltage JFET current VIN=36Vto76V,VDD =10V 4 16 40 mA
High voltage JFET current VIN =36 Vto 76 V, VDD < UVLO 4 12 40
JFET leakage VIN=36Vto76V,VDD =14V 100 uA

“9 TEXAS
INSTRUMENTS 3




o=
i TR IE

Vpp =12V, 0.1-uF capacitor from VDD to GND, 0.1-uF capacitor from REF to GND, Fogg =1 MHz, Tp = 40 °C to
105°C, Tp = Ty, (unless otherwise noted).

PARAMETER | TEST CONDITION | miN | TYP | mMAX | UNITS
Reference
Output voltage 8V < VDD < 14V, ILOAD=0 mA to —10 mA 3.15 3.3 3.45 \
Output current Outputs not switching; CNTRL =0 V 10 mA
Ouput short circuit current VREF=0V —40 -20 -10 mA
VREf UVLO 2.55 3 3.25 \
Soft-Start
SS charge current RCHG =10.2kQ, SS=0V -70 | =100 | 130
SS discharge current RCHG =10.2kQ,SS=2V 70 100 130 HA
SSinitial voltage LINEOV =2V, LINEUV =0V 0.5 1 1.5
SS voltage at 0% dc Point at which output starts switching 0.5 1.2 1.8 v
SS voltage ratio 75% | 90% | 100%
SS Max voltage LINEOV =0V, LINEUV =2V 3 3.5 4 \Y
Oscillator and PWM
Output frequency RCHG = 10.2 kQ, RDISCHG = 10.2 kQ 450 500 550
Oscillator frequency RCHG = 10.2 kQ, RDISCHG = 10.2 kQ 900 | 1000 | 1100 kHz
Output maximum duty cycle Z%ngfr;o'z K, RDISCHG = 10.2 k, measured at OUTT | 740, | 750, | 779, %
CHG voltage 2 25 3
DISCHG voltage 2 25 3 v

Slope Compensation

RSLOPE = 75 kQ, RCH = 66 kQ, RDISCHG = 44 kQ,

Slope Csx=0V1005V 140 200 260 | mV/us
Channel matching RSLOPE =75 kQ, Csx=0V 0% 10%

Current Sense

CS1, CS2 bias current CS1=0,CS2=0 -500 0 500 nA
Prop delay CSx to OUTx CSxinput 0 Vto 1.5V step 40 85 ns
CS1, CS2 sink current CSx=2V 23 45 7 mA
CNTRL Section

Resistor ratio(1) 0.6

Ctrl input current CTRL=0Vand 3.3V -100 0 100 nA

CSx =0V, Point at which output starts switching (checks
resistor ratio)

HETERIREE THY . TAMITHOhTUWELEA,

Ctrl voltage at 0% dc 0.5 1.2 1.8 \

(1
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Vpp =12V, 0.1-uF capacitor from VDD to GND, 0.1-uF capacitor from REF to GND, Fogc = 1 MHz, Ty = —40°C to
105°C, Tp = Ty, (unless otherwise noted).

PARAMETER | TEST CONDITION | miN | TYP | mAX | UNITS
Output Section (OUT1, OUT2)
Low level louT=10mA 0.4 1
High level loyT =-10 mA, VREF — VOUT 0.4 1 v
Rise time CLoAD =50 pF 10 20
Fall time CLOAD = 50 pF 10 | 20 ns
LINE Sense section
LINEQV threshold Ta=25°C 1.240 | 1.260 | 1.280
LINEQV threshold Ta =-40°C to 105°C 1.235 | 1.260 | 1.285
LINEUV threshold Ta=25°C 1.240 | 1.260 | 1.280 \
LINEUV threshold Ta =—-40°C to 105°C 1.235 | 1.260 | 1.285
LINEHYST pull up voltage LINEQOV =2V, LINEUV =2V 3.1 3.25 3.4
LINEHYST off leakage LINEOV =0V, LINEUV =2V -500 0 500 nA
LINEHYS pull-up resistance | =—-20 A 100 500
LINEHYS pull-down resistance I =20 pA 100 500 Q
LINEQV, LINEUV bias | LINEOV =1.25V, LINEUV =1.25 V -500 500 nA

(1) HEtERIERTHY . TAMIfTbhTUWEEA,
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FUNCTIONAL BLOCK DIAGRAM
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i Fi%RER
WF
—— WFHA I/0 e
u%%c;%szzz%g\)/v uCcc28221D UCC28221PW n
1 1 2 LINEOV | SAUBEEIINL—E2DAS
2 2 3 LINEHYS I A2 AL INL—RDER T ADERIE
3 3 4 VDD | TIMREBRAS
4 4 5 Cs1 | ERAREHANF vV
5 5 6 SLOPE | Z2O-THEDRE
6 6 7 CSs2 | ERREHANFrRIL2
7 7 8 Ss | VIRZZ—AT
8 8 9 CTRL | T4—KR/Ny7-arbA—-IL AT
9 9 12 DISCHG I RIRBHMEERDRE
10 10 13 CHG I RIRBREERDRE
11 1 14 GND - FINAZ TR
12 12 15 ouT2 (o] FrRIL2OPWMH A
13 13 16 OouT1 o Fr R DPWMHE S
14 14 17 REF (o] HEFEHD
15 15 18 LINEUV | FIAREEI/ISL—2DAA
- 16 20 VIN I SMmELEIA S
16 - 1,10,11,19 N/C - IR
I A% EE

VDD: Z DT T /54 ZAANOBFEHAG M <, UVLO (K
BIEML) B CZomT3ERIATHET, ZOZ8id%
L2 RBEE AR T S 20IcHWEhE T, VDDAZD
UVLORA L v ¥ a5k — )b F o LRRME RE)TEE) 12#3 5 £ Tid

T—3T7—-E— FDOF FE T, FB0UADERZEF L. SS, CS1,
CS2, OUTI, OUT2D%i 1D Y v 7 L)% “07 JREEIZL £
¥, VDDA —ElEHEEISE L 2% HIEEESVLL T I
T43&, ZOu—37—-F— FIZHURD 3., UCC28221
O¥AH ., UVLOA VL v ¥ 2 k=L FO EREIX13VT,
UCC28220TIX10VT Y, MiD/N—Y 3 v L2 -V A7 2
Ly Y adk—ILFIZ8VTY,

VIN (UCC28221M & ): Z M i1 PRI 13 k) Fl I it oD
JFETHIgE 2N E T3, JFETD F L A v filidVINIC
Y — ZfEVDDIc R h T 9, &, ZDOJFETIE
12mA/#/MmA (typ) DEHi & VDDIZ G L. VDDISHs & h
BINSANZ - AV F U EREBEBLET, VDDAI3VIZE B &,
JFETIZ A #HIEIRRREIC 5 0 3,

CS1, CS2: ZD20D%i 137734 ZDBFMHA TN T TI,
ZDESIFPWMI V8L — ZIZ A BN TO.5VY 7 |k X
hEd, NETIDERICAT—-THEDT ¥ TEEMMbY
9. ZOANOEMEEHFIZIOVAS15VTT, £/, 20D
%?i%h%hﬂmia&ﬁuftb% OUT1&0UT2) 4 “L”
VAL B 72 NS S M2 BRI Ik > T 5 v F L
Uz D 9,

SLOPE: ZD%iT i3 A u—TJHifED 7 v BRI I 5%
W ERELE9., ZOMT 256 GNDANER S 2 I_PTIC &
DEBIWEARE SN, WETL/2512% D . XIZHERDO 10pFD

IVF YR 9, MEBFER T I OW T OEREE
122.5VC9,

SS: ZOu T2 5GNDNEEi & h 33V F v HIc k&R Y 7
2R — MERED Y 7 N 24 — NBDRE SN E T, 0T
DY — A/ v o ERiMECHGHR T OB & D 3E & N B R lkds
DOFRBERO3/TTT, YT b2 & —-avF v+, UVLOK
&L T4 VEBEDOOVORER) £ 72130V (KEF) IRRERHZIHK
WL NIRRT E T, @B X ZIMMEKEBEEORE T 5
&L /7l‘Zﬁ‘—]\':'/T/"j‘(iﬁ'ﬁ%%(t&g?bl«‘%ﬁ/@m%
ELET, 20T /Y IFEERHISHEICIREL A, Z
@iﬁh‘:Vbu—ﬁm@bfﬁn74/ﬁﬁ%%#6$$<
MEST5ZENTEET, £/, ZOMTIEA X —TIL/F 4 X
T—T7 UL LCRAHTH 2L TEET,

CHG: Z %1 5 GNDIZHITI A § 5 Z &I2 K D BiREF T
FIHXNBNEHCTa v F Y 4 OFBERVREENET, 20
T3, DISCHGH TP L & 612, BMERIIEE AT 2 —
T4 YA TNERETZOIHEREAE T, BHEERTIE
Z O DEEIZ25VTT,

DISCHG: Z M 1/ 5 GNDIZHEHI & Belfit % T & 12 & 1 Fetli iy
TR &R BRECTT ¥ 7 Y FORERRARE N E T, T
DHUL, CHCH TOUHI L & 612, BERME S kT 2 —
FA YA I ERETHOIHA S E . WHBERETIE,
Z OV OBEIZ2E5VTT,

OUT1, OUT2: Zh 5 M1t 713 KEHDOMOSFET K 5 4 /3 &
DAV E—=T x4 ZHTY, HIJIREIEE)IITHS3mAT, HiI
4 V=&Y 213100Q7TY, HIJIIRIEIZGND & REFH THRIE
LET,

“9 TEXAS
INSTRUMENTS 7



LINEOV: ZDi1id T v /8L — 212k &, SBEEIRER T
D7=DIZTA VBELERT 2Ol hET, AL yva
F—L FEBEIFL26VTT,

LINEUV: Z D133 VoS — 2 1Cissk S, (IKETIRIER T
DDIZTA4 VEIEEFEHTIOIHHEhE T, Z2vyva
A= FETIF126VTT,

LINEHYST: Z O¥#i-1ZLINEOVHE - & LINEUVH: T O /512 &
DiEEh, BEE/AKEBET 4 VRSO 2571 ¥
&R 30ICHHIhET,

REF: REFIZEIZH 1Yy 7 7 RO AN D BT & LT
XN 233VILITY ., £AREDT T Y FADY 3 — b
LIEEXNTVE T, T34 ZOREIED 720, T DRkt
BN IPFOR R % AV TRED L 4 7% b TGNDIZH
LTLZE,

TV r—2 3 iEk
e

ZDFINA 2, 4 v & =) — THIETHEERIC 2 g — THiE
ENF2DDOPWMI V/SL — & & WL DhOflEER TR
EhTnEd, MKIESVAr 5 UVOEBFRTEHET S Z & 4 HK
EL TV A, UCC282211Zi3Y 27 A DJEENIFHTE 3
B EORRFEDOJFETRFANE I THET, ZhbD
TNA ZNZEFR TSR L LT, BIROIKEEREKEE.
FREEE IS S N3 3VORERE . IEfES T A4 v OB/
KBRS, AR ERAT 2 -7 1 Y4 2 LD %
BT TRE  EDdRE R . BE W RE A MR 2 v — TR B
BETREL Y T b A X — MERES B D T,
UCC28220/113. 2F ¥ A DA v & —) —THIEDIST — -
AVN—=2HO—RlTY e -5 TE, ZOTFNL AL, K
KF2—=F 4 - H A I ND F v TOHIKIGH60%5 590%
THIE, 77 —F QU= FERET T4y -T2 I3—
2 EHHBTYT, K>T, RCOKVCHIRY Ly FOT T —F-
AUN=BEFTEL, 7274727 THEADOT + 7 —
F-aYIN—=82 R TITA4N9 7 - AV IN=REIDTINA A &
HIAMER S D T, MEFIZ2ODF v I NI VIN— 2 DM
HBREDPBEEI EHI2T 5720, 2o —THifE 4 M0
7EWmE-—F- oV eI THhET, 20— T4
BFHEAC kD 21— F - PMIRICRET I I LN TE, £
LC50 1ML EDIRBICERETAZ ENTES20, SFXFER
TV = g v TENOMEESRERSTEREINE T,

51V BEE/EBE

aVN—ZDANBENIEDHPFIC D A, HHIFS
ANDE=VFTRPIVTIAZ =1 -AVFV/HFDY £y b
EITHODI3DOE Y HAHE I TOET, KEEORERK
WIKEE L 27V & 23T OB K0 ERICRET S Z
ENTEEY, /2, BEEOREMSEYIIZ L D EREICH
ETEETHA, EZATFVVZAREREF ATV VA ARETS

= _ R
Vi = 1.26 % Pl 4 1.26 (1)
V2 = 106 x D1+ R 2)

Rx
fiL. Rx = R4|(R2 + R3)

V4 = 1.06 x B1*+ R2+ R3 (3)

R3

_ _ R1
V3 = V4 — 1.26 x (R4) (4)

KiZ, UVLOE 257 Y ¥ 2 &0VLOk 25 ) ¥ Ak, ZhZ
hv2—V1, V4—V3TRkwohEd, HatXEFARTAS L,
M@E#ﬁﬁmzv//;+—wb EIFBEZTFULAD

ERELTCVWBZEAWEMIADET, ZHIE, B4V
HENIET A VERZEBEWTE - L S EHEE AL 2T ) ¥ 20D
Behk & EICRADE AR ETH I LN TEB Z L B L T
T3, FLALDOHE TIFRADMEIZFUVLOZ L » ¥ 25k — L F
FigORDZ e 27 ) v 2BIZX Dk oNET, HlE LTL
TDOAJJUVLO/OVLORGEH M D 7 L a o BIHAEEZE A TAE
R

® Vi=32.0V
® V2=340V
® V3=83.0V
® V4=847V

® R1=976kQ
® R2=24.9KkQ
® R3=15.0kQ

D L7 CHRHIS & 0 Y% BHIS97 5 D £, =
01 & 202 (ST IR ) (UVLO) BEHE & SBAIER L (OVLO) * R4=604kQ
HED e 2 AR & BB A7 L & . 2 Crede AT
WBHZAL vy Y2 h =L F2RETHIRIEIUTOLIICAD %
¥,
X 7,
EXAS
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Input
Voltage

L

+

uv
1 a
L
26V 126V

OPEN
HYS
AN 2
R4
CLOSED LINE_GOOD
§ R2 I
ov
I_1 +
L T
R3 1.26 V =
1. Line UVLO and OVLO Functional Diagram
ENABLE
LINE_GOOD
OFE
vi V2 V3 v4

2. Line UVLO and OVLO Operation

vDD
FIA4 DO NIA4 v =&V ZidE0 7% (MOSFETD & 4
Lo MBI ARTRE LTWAW=®)), VDD VF UV H DT %

ANF-REEOBEMEZ—REM LD S HD A, i/ 4 X

PEDOBEED 728 . VDD T3/ IuFD 7 &= % W CGNDIC
IR LTSIV AFEALEDEMER T T ) r — 3 3 v Ti&,
MOSFET k¥ 5 4 /3D 4 7 ZBEIGHIET /34 Z~NDVDDE

WL TEHHIhTHET, gD 7 7Y r—v 3 VT,
FIANDN)L 2y 3y 57 % &UCC28220/1DVDDa v 7 #
BHZRWEOEN I E AT 2 Z LSRN T, /N1 7 2B
ICHEHNCIEH A AT A Z 810k, N4 7 2EF FICEET
574283 bu—7OVDDIGTIZET BHICT 4 LA T
rEEhZd,

HAEBE
m/ A ZEOWFED -8, FEUETBE Y Y REFIZR/N.1IuFO
BAEHAWTGNDIZIRFED L 4 77 b TEH L TL Z &0,

RIRBREEEBRAT 2 —T 1 - VA1 VTSR

FIREEM S OPWMF v X LIy 0w 2 2EKT 5720
WER v 7V A2 RAMEL T, ZOT /A4 ZONKD FelRkds
13200kHz %> 5 2MHzD BT KT 2 —7 4 - H A2

IV A320% 70 5 80% D HiH CERETHE T, T v F 4 AL
JeiRER O FRBEZ2 TR, IO ZhENICPWM o |y &
EF T a4 LFEWRPERENE T, BRIRSDOT 2 -7 14 -9 A4
IN20%IFEKF v A LD N TIERKRT 2 -7 14 -4 2L
60%ICHHS L, BIREBDT 2—T 4 YA 7 L80%ITHF v
LNDOWITTF 2a—F 4 YA ZNLDIOBIZHYET BT &I2mD
SN

RiRe L T 2 —T 4 YA VLR EROBRFRNIUTOXT
kobohFd,

Fosc = 2 % Four (5)
Dyax(ose) = 1— 2 X (1 - DMAX(out)) ©6)
DMAX(osc)

R =K X
cHg = Rosc Fosc @)
(1 - DMAX(osc))

R =K X
DISCHG OSsC FOSC (8)

‘k’.‘ TEXAS
INSTRUMENTS 9




HU,

) KOSC =2.04x 1010 [Q/S]
® FouT = FYv7DHATORAMyF 7 RE#E [Hz]

® Dyax (out) = FY7TDHATHDRKRT 2—T1-H417)L-
RV

® DpAX (osc) = HATORDEHZRKT 2—T1-H 17V
N2 RIRSIDERAT 2—T1- P17

Fosc = K2 HNEKEICKH 5 FIR2EFKE [Hz)]

® RoHg = ZEBHREHE T B5MT U RIRIEIEH (O]

RpiscHG = MEBEREHTE T 25T 1T Rk E R [Q]

HCEVAJFETER

IAHIPH (36V—75V) D F L I A AJTE L O T34 2 %4l X
% 72 110VOREHIFETIO K 2N & LTy &9, VDD
13V D KB, JFETEIERIE A IRREIZ & D VDD 112 i
ENBZDONATZA-AVTFUHERBL, D, T34 ZILHE
WMAEME T AEME L LCHREL 3, BHDOEKIZk-> T,
VDDDINA IS -2V F Uiz An 24 v F v 7 4R 5
13VICHTE X, B IZJFETRE S A BRI+ 7 IRfE (A
AVE=Z Y Z)IZhDET, /L ZFy TIRAERE, 734
ANDENA T AERATRIZT 5729, VDDA10VE DK<
7% LJFETHERIGHUA VichkD £§ 2O AL
FUTETOEEA, T, TNAZRBNI Y IANET S
T4 TIZAA yF v UEWIRD | JFETHIE 2 5 OEHRIE
WERD IS4 7 ZBFROMAE I+ icfHTcE 4, 3D
JFET/VDDEIMED &' 7 7 Fmn &S L T 72 v, UCC28220
3 ET O LB Bl OJFETHIR 2 N L Tk 63, B/ S A
AEZEMET A LN TES L) ICHBIORE AL v ¥ 2 k-
L FBENFTEINTOET,

JVIBMREZ—}
:ybu~wéhtay7ﬁféﬁ%ﬁétb Rcug C#%
EINDEROI/TOBEFRMNSSIE T2 6N T3, EPIRcHcT
RE XN B EIRIZ2.5VARCHG THI - 2ETd., ZDF VTH
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avhu—)LZBEk R E T, VT 2L — b ORERRERE L
FETT5E, ZKMOAL—-TDY 7 h 28— BNEFEIIE

R

3 2.5
ISS = = x
7" Rena (9)

fHL,
ISS=V 7 b 24— PSS Y 5DV — ZFE (A)

HFMRAME S CS1ECS21K0.5VLNJL- v 7 b &h, PWMZ
VISL—=ZDAFTI Y b a— LEBFE LK E N BENICERR
ERIZZ2u—THIED 7 » TESHMb O £3., 2ALKED

M E 5 ORISR EMER IS Y — o W A HIER 3 2
ORIV b= LBEISES B2 XHIWELTL &0,

HARZAN
UCC28220/11ZMOSFET ¥ 5 4 /37 7 3 1) —DUCC27323/4/5
HLDA VA —T 2 A ARMAT S L ERifEE LTSI
WET, 207280, HIEREIREIAKLS . T3 E100QFEE T,
F 7 4 3 OHRIEIZREF & GNDR T3,

20—7#fE

UCC28220/10D 2 1 — T HifEIIEKIZH 4 2L 34 -4 4 2L
I TEEL £, 220F ¥ 20 4 O 2 v — T HifERD
WhHD ET, ThETBEBRODE 2 0 — THIEEEICEE
ENEVEIRICHETHBICMALTOhTHET, &F v

VDD
A 1BV ke i 13V
N\ 8-14V AN
10V
NORMAL OPERATION 8 V (UVLO off)
oV
OUTx
GATE DRV OFF ON
HV JFET ON OFF
3. JFET Device Operation with VDD Voltage
¥ 1,
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2.5/(25*R_SLOPE) = 1_SC

Pwmi
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TO RESET [
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OuT 1 Dc st 7]
ON |_OFF P
»

_Lcsc

SLOPE
GD (5)
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’ CTRL
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(3]

<
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4. Slope Compensation Detail for Channel 1. Duplicate Matched Circuitry Exists for Channel 2.

FALTIE, Fr 2INOHAINRL 71255 RO Y F U Hik
Vtwy bEhEd, PNMY A 2 ILDEEE D T, BHRIZSLOPE
WMTTIT—FTINTAVFTYHIZAD, HiL2=5 Y 7H
EREhET, FrAILOHHN L7 LXL»56 “H LR
NMZEL L 728200 F ¥ A LD 5 Y THMET 2720, 5V
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e -CS1E CS2OBHEICMA . ZDFERAPWM v /%
L—=Z DALY ET,

WELRENEZE ¥ 2720, 2o — FHiERKIZPWM
a 3L = 2O AIIZEINT 2 EiCERBILE S D Z e hic
AVEDRDEY Y A0 —FD1/5» 5 UGEMA TL 77X,

Zu — THEIIOM A R £ 7,

Aeatat
NCT(p) =1 Vourt =12 Np=7
NCT(s) =50 LouT=32x106 Ns=5
RSENSE =5.23

F = 500000
VEA(cI) =1.98 S(out)
fHL,
® NcT(p) = BRI T>ZXDO—REAIBHRE (BH)
® NgT(g) = BRIT 2D RAIEBARER (B

® VouT = I N—SDIFEHAEE (V)
® Loyt = SHAME IO 495 Z1E (H)
o Np = X1 -’72 2D —RIABIRE 58D

® Ng = A2 hFL 2D ZRIAIAFRE (55

® RseNSE = BTN 20 ZRAIE HARH EHE (Q)
® VEA(cl) = EIAHAEEDRAIE (V)
® Fs(out) = SHADXAvF T EEE (Hz)

Z2u—7THERERD 5720, 2ua— FiHiRsLope D IEf
BiEERDET,

_ Nerp)

N =
T N CT(s)

, Current Transformer Turns Ratio

1. XA 222D &Yy Za—T % — KN ZEBRLET,

Ns

Y
ot Ns
p

prime) — Lout S

S ) = 2.679 Al

L(prime

2. BRI S B 24 A n — TR AR LS,

VS = S prime) X Nct % Rsenser  VSi(prime)

2.281 V/ us

3. Bt TRkoon ez 2a—TELICFELOHIE TV 74K S
7=¥Rg opplEEEt FLE T,

prime)

M=1.0

BE$2HET Y T AV 2o 8D LSy 20—T -5 TRID L.
— AR R HTAN O ZE Iz XD

104
M X VS| orime) X 1076)

RsLope = (

RgLope = 35.556 kQ
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5. Interleaved Flyback Application Circuit Using the UCC28221
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‘E? H
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|
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H
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6. Interleaved Boost Application Circuit Using the UCC28220
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KRAVFFIE

VUVLO - UVLO Thresholds — V

Ipp — Supply Current - mA

UVLO THRESHOLDS
Vs
TEMPERATURE
1 T 1 o
135 |-
UCC28221 UVLO on threshold 35
:
12.5 T 3.0
€
g
1.5 g 25
g
105 | UCC28220 UVLO on threshold and UCC28221 g 20
’ JFET on threshold (when not switching) .g
OI 15
9.5 [a)
£ 10
UCC28220 and UCC28221 UVLO off threshold and
8.5 UCC28221 JFET on threshold (when switching)
0.5
7.5 0.0
-50 -25 0 25 50 75 100 125
Tj — Temperature — °C
7
SUPPLY CURRENT
Vs
SUPPLY VOLTAGE
30 | | 3.45
20 |- ViN=36V
3.40
UCC28221 >
10 ‘L
g
% 3.35
0 >
[]
(4]
c
-10 g 3.30
L~ ©
/ v
-20 ——— I
w 325
T}
-30 ////’,/”’ E
/ 3.20
—40 L/ JFET source current
-50 ‘ ‘ ‘ ‘ 3.15
0 2 4 6 8 10 12 14 16
Vpp - Supply Voltage - V
9
i
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QUIESCENT CURRENT
Vs
SUPPLY VOLTAGE

UCC28221 EXCLUDES JFET CURRENT |

UCC28220
UCC28221

2 4 6 8 10
Vpp - Supply Voltage - V
8

12 14 16

REFERENCE VOLTAGE
Vs
TEMPERATURE

No Load

Load

25 50 75 100 125

Tj — Temperature — °C
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RRAVEHE (5Z)

LINEOV AND LINEUV THRESHOLDS

SLOPE COMPENSATION

vs Vs
TEMPERATURE TEMPERATURE
1.270 230 | | |
225 —
1.265 @ RsLopE =75 kQ
L = 220
[
1260 |—— LINEOV // 2 215
/ >
> L — £
| " 1 210
21.255 = = 5,
§ L — 'E 05 CS1=0V
£1.250 — £ 200 ~
[= e o = — EE—
£ g 195 <\ e —
F 1.245 LINEUV o \
1 o 190
£ g \
> —
1.240 U|> 185 CS1=05V
& 180
1.235 9
»n 175
1.230 170
=50 -25 0 25 50 75 100 125 -50 -25 0.0 25 50 75 100 125
Tj — Temperature — °C Tj — Temperature — °C
11 12
PROGRAMMING RESISTOR CHANNEL1 AND CHANNEL2 SLOPE MATCHING
vs VS
SLOPE COMPENSATION TEMPERATURE
106 10
G 8
1
S
@ 6
(7]
« 3 4
2 105 \\ — —
£ ® —
E NG 1 2
g N S
g N g 0 RsLopPE =75 kQ
a \ @2 CS0=0V
2 ™N s -2 ]
s \ Cs1=0V
D 4
uI) 10 SN -4
w NG
% N -6
-
7
[ -8
103 -10
10 100 1000 -50 -25 0.0 25 50 75 100 125
SLOPE - Slope Compensation — mV per us Tj — Temperature — °C
13 14
i
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RREVEHE (5Z)

RISE AND FALL TIME VOH Av"'SD voL
A
TEMPERATURE
TEMPERATURE (CL = 50 pf)
20 1.0 ‘ ‘
19
18 09 ™ loyr =10 mA
@ 16 0.8
c
T >
£ 14 |— [J] 0.7
= | . /‘ (<))
= :g Fall Time — 2 o6 VREF -VOUT (VOH) _ _~
© O
[ne 1 >
T —
5 18 // | 3 05 /
o . . 5
2 Rise Time 3 o4 ,//
L7 ! " _— voL
[ 6 E 03 | ———
o ’ -
& 2 0.2
Pl 4 .
. 3
2 0.1
1
0 0.0
-50 -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Tj — Temperature — °C Tj - Temperature - °C
15 16
SOFTSTART CHARGE CURRENT SOFTSTART DISCHARGE CURRENT
VS VS
TEMPERATURE TEMPERATURE
70 | | 130
RcHg = 10.2 kQ)
< 80 120
= <
| =.
c |
0 o
£ 9 g 110
o 5
4 K
S 100 2 100 e
s 1 //
2 90
8 110 B
%]
120 80
130 70
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Tj — Temperature — °C Tj — Temperature — °C
17 18
i
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RRAVEHE ()

PROGRAMMING RESISTORS OSCILLATOR FREQUENCY
Vs Vs
SWITCHING FREQUENCY TEMPERATURE
i 550
540 |—
RCHRG = RDISRG = 10.2 kQ
G 530
J, RCHRG = RDISRG (7]
% 100K A Duax = 75% i 520
L e /—
3 ) > 510 _——
« \. e
! S 500 —
) o ——
pr \ o
5 N\ L= 490
10K 2
g g 480
[$]
&) \ 8 470
|
L 460
1K 450
10K 100K i 10M =50 -25 0 25 50 75 100 125
fg - Switching Frequency - Hz Tj — Temperature — °C
19 20
PROGRAMMABLE MAX DUTY CYCLE CSx to OUTx delay
Vs Vs
TEMPERATURE CSx Peak Voltage
77 100
90
RCHRG = RDISRG = 10.2 kQ \
105°C
g \
76 c
R 170 ~
| ]
3 3 60 ~
<E g N 25°C
3 - ° 40°C ~—
a e SN—
<|J % 40 T —
T —
74 \_\_
20
10
73 0
50 25 0 25 50 75 100 125 0 02 04 06 08 10 12 14 16 1.8
Tj — Temperature — °C CSx — Peak Voltage - V
21 22
i
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RhER A

BE AR NI =2
UCC27323/4/5 FaT7IAAEEOD—Y AKMOSFETRZ /N SOIC-8, PowerPAD MSOP-8, PDIP-8
T 1T IV4AAEEO—Y1KMOSFETRZ /N
UCC27423/4/5 ({3—T L) SOIC-8, PowerPAD MSOP-8, PDIP-8
TPS2811/12/13 FaT7I2 AAEEO—HAKMOSFETRS /N SOIC-8, TSSOP-8, PDIP-8
UC3714/15 FaTI2 AASEO—HIKMOSFETRZ 1/ SOIC-8, PowerSOIC-14, PDIP-8
SERM/HR

FMERES 2 -V EELI—Y —- A1 KPAFTEE T, UCC282211336VH S72VOEFRAHEELSLFaL -2 3>
SNAERBEAICERTZ2F v 21282 —U—THBO 7+ 7— NEIHOXREHFERINET, 2ONT—-FET 12—
JUIE500kHZ CENET 22D D100WHERFE T+ 7 — K- INT & H->TH V. BWIZ180°MBF ThTEHEL. HAERK
Dy ZTIDF v oI ENBERRAETORSPRIEEICENET, £/, ZORETE. T— b FZy FITHMAFTF U S
e F v —CHEIAAREE £ 5UC28221D110VA >R — RIFETEHEEEFAL TWET, ZOBEKGHBIBEL TN
AR I N BT TICEWEAPEHESNET,

@ Evaluation Module, UCC28221EVM, 48 VN, 12 VouT, 200-W Interleaved Forward Converter
@ User’s Guide, UCC28221 Evaluation Module, Texas Instruments Literature
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0.228 (5,80) l
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v

Gage Plane
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0.016 (0,40)

\
y WL Seating Plane j{ <@7ML

B 1 75) MAX 0.010 (0,25) ~
0.069 (1,75) 2,008 (0.10) 0.004 (0,10)
PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5,00) | (875) | (10,00)
0.189 0.337 0.386
A MIN (4,80) | (8,55) | (9,80)

4040047/E 09/01

E A ETORTEDEMIEA > F (I A— ML) TT,
BHRFELKERTHIENHNET,
C.AF(THERE-—NIFREBEEAT A, /. 0.006(0,15) EHA F A,
D. JEDEC MS-012IZ##LL % 7,
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PW (R-PDSO-G**)
PACKAGE

14 PINS SHOWN
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S
—F
.
=t

2l
a
®

H1HHHHHH7_4JL
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! [ i Seating Plane

0,15 NOM

[
G
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0,05
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4040064/F 01/97
F AL TORTEDBAMIEI Y X — R NLVLTT,
B.MEFELLKERTRIZENHNET,
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PACKAGING INFORMATION

Orderable Device status !  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp
Type Drawing Qty

UCC28220D ACTIVE SOIC D 16 40 Pb-Free CU NIPDAU  Level-2-260C-1YEAR/
(RoHS) Level-1-220C-UNLIM

UCC28220DR ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-260C-1YEAR/
(RoHS) Level-1-220C-UNLIM
UCC28220PW ACTIVE TSSOP PW 16 90 TBD CU NIPDAU  Level-1-220C-UNLIM
UCC28220PWR ACTIVE TSSOP PW 16 2500 TBD CU NIPDAU  Level-1-220C-UNLIM

uCcC28221D ACTIVE SOIC D 16 40 Pb-Free CU NIPDAU  Level-2-260C-1YEAR/
(RoHS) Level-1-220C-UNLIM

UCC28221DR ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-260C-1YEAR/
(RoHS) Level-1-220C-UNLIM
UCC28221PW ACTIVE TSSOP PW 20 70 TBD CU NIPDAU  Level-1-220C-UNLIM
UCC28221PWR ACTIVE TSSOP PW 20 2000 TBD CU NIPDAU  Level-1-220C-UNLIM

M 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS) or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

@ MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

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. 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 Tl's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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