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TEMPERATURE RANGE PACKAGED DEVICESt
Ta=Ty SOIC-8 (D)
-40°C to 105°C UCC28089D
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CONNECTION DIAGRAM
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(TOP VIEW)
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature (unless otherwise noted)t#

PARAMETER SYMBOL RATING UNITS
Supply voltage (Ipp < 10 mA) VDD 15 Vv
Supply current IDD 20 mA
OUTA/OUTB sink current (peak) loUT(sink) 1.0 A
OUTA/OUTB source current (peak) lOUT(source) -0.5
SYNC sink current (peak) 50
SYNC source current (peak) -50 mA
Analog inputs (DIS, CT, CS) —-0.3to Vpp + 0.3, not to exceed 5 \
Power dissipation at Tp = 25°C (D package) 650
Power dissipation at Ta = 25°C (DRB package) TBD mw
Junction operating temperature Ty -55to 150
Storage temperature Tstg —65 to 150 °C
Lead temperature (soldering, 10 sec.) Tsol +300

T HEMRAERU LD FL UG, BRICEAN- RGN E I A —JHRIEZZZEFHNET, CRHEIXPLIDERDAIZDOVWTRLTHY , ZOF—
Sy — b0 [EREERME] ICRSN/EEHAZRETORUADOKEEFELEBERTIONOTRHY A, EMRATROREBICRBEEC 2L}, &

HUARDERECHELEEABZEPHNET,

P 2TOETEECGNDEHRELE LTVWET, BROBUECTEREENDHFICHRATIHME, BRFHTIHFRERLTVET, B DOVWTORIBRRY /Ny -

CDOWTDERBBT—2 Ty 70NNy r—IDEESRBL T &0,

RECOMMENDED OPERATION CONDITIONS

Parameter Symbol MIN TYP MAX UNITS
Supply voltage (Ipp < 10 mA) VDD 8.5 14 \
SYNC sink current (peak) 0 10 25
SYNC source current (peak) -25 -10 0 mA
Analog inputs (DIS, CT, CS) 0 \%
Timing capacitor range CT 100 100,000 pF
Timing charge resistor range RA 32 750
Discharge resistor range RB 0 250 ke
Timing charge current ICHG(RA+RB) 10 300 mA
Switching Frequency fsw 1000 kHz
Junction temperature Ty 40 105 °C
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ERAFHE

Ta = 40 °C to 105°C for UCC28089, Vpp =9 V (see Note 1), 1 uF capacitor from VDD to GND, RA =110 k@2, RB =182 Q, CT =220 pF, Tp =Ty,

(unless otherwise noted).

PARAMETER TEST CONDITION | wmin | Tvp | max | units
Overall Section
Startup current VDD < UVLO start threshold (see Note 2) 130 260 HA
Operating supply current CS =0V, (see Note 1, Note 2) 1.4 2.0 mA
Undervoltage Lockout
Start threshold See Note 1 9.5 10.5 1.5
Minimum operating voltage after start 7.4 8.0 8.4 Vv
Hysteresis 2.1 2.5 2.9
Oscillator
Oscillator frequency 2 x OUTx frequency, Measured at output(s) | 180 | 200 | 220 | kHz
Current Sense
Current Shutdown threshold Resetting current limit 0.650 0.725 0.800 \Y
CS to output delay CS from 0 mV to 900 mV 45 100 ns
Output
i Measured at OUTA or OUTB 90 100 110
Dead Time Over temperature 80 125 ns
Minimum duty cycle CS=09V 0 Y%
VOL (OUTA or OUTB) louT = 75 mA 0.5 1
VOH (OUTA or OUTB) louT = -35 mA, (VDD — VOUT) 1.0 13 v
Output resistance high Ta =25°C loyT =—1 mA (see Note 4) 70 80 90
Ta = full range loyT = —1 mA (see Note 4) 40 80 135
Output resistance low Ta =25°C loyT = 1 mA (see Note 4) 6.5 7.5 8.5 Q
Ta = full range loyT = 1 mA (see Note 4) 4 7.5 14
tr, Rise Time CLoaD=1nF 28 50
t, Fall Time CLOAD = 1nF 13 30 ns
SYNC
SYNC duration Measured at SYNC pin 75 95 115
tr, delay Rising SYNC until falling OUTA or OUTB 8.5 30 ns
tf, delay Falling SYNC until rising OUTA or OUTB 14 50
SYNC Von ISYNG = -5 mA (VDD - VSYNC) 0.3 1
SYNC VoL ISYNC =5 mA 0.3 1 v
tr, Rise Time CLoAD = 100 pF 15 30
t, Fall Time CLOAD = 100 pF 15 30 ns
Soft Start & Fault
OUTA/OUTB start delay time Cycles as measured at CT pin 57 59 62
OUTA/OUTR soft start duration l(:;igstS oou.t6pt1/t stage cycle to first full output stage cycle, 4 5 7 cycles

)
(2; HBRIRFEBOEREETA TVE LA,
)

QVICEXTET BRNCEENAL v 2 2K — IV REEL W LICVDDEHREL TL &L,

HETEIRIER THY . TXMIfThbhTVWEEA,
RIANDTNT v T/TVE G L ERRICIENA R =T bT 2T XH EMOSFET T > I X4 BlICERENTWET, FIANHADEEN /N1 K—F-
oI X DEFMEREL VEVEE. HAERIEMOSFET 5> Y X 2MDRDS(ON) IC& W £,
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FUNCTIONAL BLOCK DIAGRAM
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1. Block Diagram for Oscillator
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1ST ORDER EQUATIONS

2ND ORDER EQUATIONS

(R, +80RgCT

Condition Ra > 300 Q AND C7 > 300pF 100 Q < Rp < 300 Q OR 100pF < CT < 300pF
TCHARGE 0.169(R,+ Rp)Ct 0.175(R 4 + Rg)(Cy + 40 pF) + 20 ns
TDISCHARGE 136 R Ct (137(Rg + 44)(C + 14 pF) + 20 ns
fosc 5.9

]
TeHARGE * TDISCHARGE

SYNC : Z DOSYNCHi - iZ XDk T & b v — F 25 E5HE
A% & fig S h =g 2R s w20l hEd, 025
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v F A4 LITIEIFF LR E X T, 7L 2 ORI RS
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B & RIREIO56H 4 VLD “L" LLicifEh
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0.725VOBIFAL w2k — LR TV vy b VYDY —r Y
ZHFEL £ 5,
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E3
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'A%
C28089
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R?é

% E 1yl

+ — +

- : 52— Tvo
C = Ty TV

O
L.REG 47 -

IN ouT|
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1l

—H

— Cr1 C
1|SYNC VD a L,
- e NH
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Riir WA
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AAA [l
|| ° *

UDG-04100

X2. Cascaded Push-Pull Buck Two-Stage Converter
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Primary Ground

Secondary Ground

|
|
C1 T |
UCC28089 680 pF 1:1 | VJ] UCC2540
SYNC |/ o o 2 | REF
>—| 1]_’\/\/V AN | RCB L
R1 ° | ° 422 o
634 cL
> R 2N3904
L1 | BE
115
GND 5] 15uR : . . [4] SYNCIN
|

[X13. Isolation and clamping the SYNC signal for Cascaded Buck Converters
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KSD/SLZ -y oD TV ABEICKDEREmmE 72137
NYUTONS Y Z2- a7 &0 T RMNSHEFE X790 Z -
Iy VESEMBTAIZ LA TEET, HEL T2 2 (COEV
#MGBBT-0001101) &2 A » F ¥ ZRBEIZHIG L TH D |

IZRE L Tuhid,

Y — 2 5L ZEIEIZUCC28089D /34 7 ZAFRIEIZ T 5 Z
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% < DRG0 &/NTT, BEEH L AW 7 v FICER L TL 230, SHEBOFEIAG
A
VDD
U1 ?
OUTA UCC28089
N\
| NC —{1|SYNC  vDD|[8]—
_,_—E DIS OUTA|7 | T
L 1uF
= 3|cT ouTB| 6]
4|cs GND|[5
ouT B [a] —
Ext. Sync -
3.3V Applied to CT
Ext. Sync -| |- -| |- -|
| | > UDG-04113

External Sync pulse width defines
output dead time

4. Synchronizing the UCC28089 to an External Signal
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221 kQ

e}
2V Bias o
ViN = 145 Vpc 1N4003 200 Q
»—H— 3
?1— § 20 O
L 4.7 uF|
RA 47 pF MPSA42

PRI

Ll
i —VV\W
f 4.7 uF
50 O
MPSA42

DIS OUTA | 7

/1
N
S
)
[e)

RB
27k cT  outB|e

AN
? f sslolo pF

6800 pF I

I3L.

{3 200 Q

NOTE: CS signal should be selected to limit peak inrush current to acceptable levels.

J—Msv
i
© vo -145V

10 VAC(rms) €—— 16.7ms —»
UDG-04105

O

&5. Modified Square Wave Inverter
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KBRS E T,

K5O A4 V3= ZDINA B A K- — b - F 54 N F R —
EOT 2 =T A O T TV r—v a VIZEL T ET,
NAHFA R F =L - FIANONPNL VP28 ELF ¥ =¥
Ry T A4+ — FOBEEMRIIKETEICADET DL
145V+VDD)., ' — b, = »56 Y —ZIIRINA TN B F
AX—PFIZLDBEOABLE»LIREINTHET,

WH S 60HZD BRI A > 73— & ORI BULBIE O
RIERELITZT AL -aY bu— 505 %KET 20 EEIE
SEFHLCRETSZEATEEYT, X6iZ, CTEVIZAN
ENT2120HzD FP AL T50% D F 2 — T 4 - A4 2 LD F R
&, FRIZ& > THE L -0UTA/OUTBOWE 2R L £¥,
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OUTA

[«—— 16.7ms— — —»

ouTB

33V
Ext. Sync

—>|

8.33 ms

|
:__ —

\/

U1

O

=k

UCC28089
/

SYNC VDD
DIS OUTA
cT ouTB
cs GND

— 1uF

Ext. Sync

LT

External Sync example with 50% duty cycle

6. External Synchronization Example with 50% Duty Cycle Square Wave

REESR G
DEVICE DESCRIPTION
UCC2540 High-Efficiency Secondary-Side Synchronous-Buck PWM Controller
i
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KERFFE

OSCILLATOR FREQUENCY

OSCILLATOR FREQUENCY

VS Vs
TEMPERATURE TEMPERATURE
220 | 110 | |
Rp = 110 kQ Rpa = 221 kQ
215 |- Rg=182Q 108 — Rg =3.32Q
CT =220 pF CT =220 pF
N « 106
I 210 T
3
| | 104
) oy
8 205 S 102
g g
L 200 L 100
‘6 — ‘O-
- T — -
S 195 —— T
[
,Izn 190 o,
185 92
180 90
-50 25 (] 25 50 75 100 -50 —25 0 25 50 75 100 125
Tj — Temperature — °C Tj — Temperature — °C
7 8
OSCILLATOR FREQUENCY SHIFT OSCILLATOR FREQUENCY SHIFT
VS Vs
2.0% TEMPERATURE 9.0% SUPPLY VOLTAGE
. (-] . ‘o
\ \ ]
Rp = 110 kQ VDD =9V EA:ﬁom
o B=182Q
15% | RB=182Q CT = 220 pF
CT =220 pF 159 AN P P
. o
) N\ / S /
1.0%
N N / | /
n 2
S 0.5% Ra=221ko | 8 P
i Rg=3.32Q 51.0%
Py — /cT=220 pF £ / Ra =221 kQ
= 0.0% — — 2 Rg=3.32Q
= £0.5%
g -0.5% N\ g™ 4 /
g \ g //
1 =1.0% N\, ul. L —
< \ - 0.0%
-1.5% N
—2.0% -0.5%
-50 —25 0 25 50 75 100 125 8 9 10 1 12 13 14 15
Tj — Temperature — °C Vpp - Supply Voltage - V
9 10
¥ 1
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RREVEHE (5Z)

fosc — Oscilator Frequensy — Hz

SYNC - Pulse Width ns

12

OSCILATOR FREQUENCY DISCHARGE TIME
Vs VS
RAxCT CT
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/
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& 100n
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100 10n
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RAXxCT-s CT Farad
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-
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Tj — Temperature - °C Tj — Temperature - °C
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RERAVIFIE (Z)

PROPAGATION DELAY (SYNC RISE TO OUTPUT FALL) PROPAGATION DELAY (SYNC FALL TO OUTPUT RISE)
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RERBVHFIE (Z)

SUPPLY CURRENT

4.0

3.5
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IDD - Supply Current - mA

1.5
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14

Vs

OSCILLATOR FREQUENCY (NO LOAD)
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—

/
"

0 200 K 400 K

fosc — Oscillator Frequency — kHz
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TYPICAL SOFT START WAVEFORMS

SUPPLY CURRENT
VS
OSCILLATOR FREQUENCY (1 nF LOADS)
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fosc — Oscillator Frequency — kHz
20
TYPICAL OVERALL START UP WAVEFORMS
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t — Time — 1 ms/div.
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PACKAGING INFORMATION

Orderable Device status ("' Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ®
Type Drawing Qty
UCC28089D ACTIVE SOIC D 8 75 Pb-Free CU NIPDAU  Level-2-260C-1YEAR/
(RoHS) Level-1-220C-UNLIM
UCC28089DR ACTIVE SOIC D 8 2500 Pb-Free CU NIPDAU  Level-2-260C-1YEAR/
(RoHS) Level-1-220C-UNLIM

™ 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 - May not be currently available - please check http://www.ti.com/productcontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoOHS 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" and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony (Sb) above 0.1% of total product weight.

®) MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDECindustry standard classifications, and peak solder
temperature.

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 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 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 Tl
to Customer on an annual basis.
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PLASTIC SMALL-OUTLINE PACKAGE
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