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TPS782xxyyyz XX is the nominal output voltage
YYY is the package designator.
Z is the tape and reel quantity (R = 3000, T = 250).

(1) RFD/INT—I RUERBERICOVWTIE. COT =22~ DRED/INY =2 AT oa &, EETIR—LR—Dwww.ti.comESHBL T/2E0,
(2) ZhISBIMDOHAEENHEAE DL TIBHFEFTOEPROMT OIS AICLFEMEICAFALETT, REFIBIIBEL TR,

FRICOVWTRTIORIEBEICHEMONEDEL LB,

e R AT O
At T, = —40°C to +125°C. #HERD B VR All voltages are with respect to GND.
PARAMETER TPS782xx BT
Input voltage range, V|\ -0.3 ~+6.0 \Y
Enable —0.3 ~V|y + 0.3V \
Output voltage range, Vout -0.3 ~V|y + 0.3V \Y
Maximum output current, loyt Internally limited
Qutput short-circuit duration Indefinite
Total continuous power dissipation, Pp,ss See the Dissipation Ratings table
. Human body model (HBM) 2 kV
ESD rating -
Charged device model (CDM) 500 \Y
Operating junction temperature range, T, —-40 ~+125 °C
Storage temperature range, Tstg -55 ~+150 °C
(1) EHRAERLULEDIMN RS BEIELA—DEHRIIEZDENBINET,
RN ZDERDHAZDWTRLTHY) ZDTF—2—h D [HERBERM ] ISRSN/EEHADRETORBURDOEEEREIETN TV ELA,
EHRATEROREICRIEMEE. ABUROEEECHBESADIEPHIET,
ERHESE
DERATING FACTOR
BOARD PACKAGE R 4c R Ja ABOVE Tp = +25°C Ta <+25°C Ta =+70°C Ta = +85°C
High-K (™ DRV 20°C/W 65°C/W 15.4mW/°C 1540mW 845mw 615mW
High-K™ DDC 90°C/W 200°C/W 5.0mW/°C 500mW 275mW 200mW

(1) ZOF—2ERETZDICHVSN-JEDEC high-K (2s2p) R—Kif, KESIHFIILF x 31F T, RHWICIALIDE

EREIC2FA S XDIREARDHDZBA—RTT,
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BRI

ENMERESEFENA (T, = -40°C to +125°C), V\y = Vournom) + 0.5V or 2.2V, whichever is greater;
lout = 100pA, Ven = Vin, Cout = 1.0uF, fixed Vot test conditions, 4FIZEEak D% L ERY) Typical values at T, = +25°C.

TPS782xx
INTA—H T AMEM MIN TYP MAX | Bfi
VN Input voltage range 2.2 5.5 \%
Nominal Ty =+25°C -2 +1 +2 %
Vour DC output accuracy | Over Vi, lout, | Vout + 0.5V < Viy < 5.5V, o
temperature O0mA < oyt < 150mA —30 2.0 +3.0 %
AVoyt/AV)y | Line regulation VOUT(NOM) + 0.5V < V|y£5.5V, loyr = 5mA +1.0 %
AVoyt/Aloyt | Load regulation OmA < lpyt < 150mA +2.0 %
Vbo Dropout voltage (") VN = 95% Vourom) lout = 150mA 130 250 mV
. BW = 100Hz to 100kHz, V|5 = 2.2V,
VN Output noise voltage Vour = 1.2V, loyr = 1mA 86 UVRms
loL Output current limit Vout = 0.90 x VOUT(NOM) 150 230 400 mA
i IOUT =0mA 1.0 1.3 HA
laND Ground pin current
lout = 150mA 8 HA
VEN < 04V, 2.2V < VIN < 55V,
IsHDN Shutdown current (Ignp) T, = —40°C to +100°C 18 130 nA
lEN EN pin current Ven = 5.5V 40 nA
Vi = 4.3V, f=10Hz 40 dB
PSRR Power-supply rejection ratio Vout = 3.3V, f =100Hz 20 dB
loyr = 150mA f = 1kHz 15 dB
. =1.0uF, Voyr =10% V to
t Startup time @ Cout uF, Vour OUT(NOM) 500 s
STR P Vout = 90% Voutnom) K
IOUT =150mA, COUT = 1.0}1F, VOUT = 2.8V,
tsHDON Shutdown time® Vout = 90% Vournom to Vour = 10% 5004 us
VouT(Nom)
Shutdown, temperature increasing +160 °C
Tsp Thermal shutdown temperature -
Reset, temperature decreasing +140 °C
Ty Operating junction temperature -40 +125 °C

) RANANEEVN = Z.ZVTﬁéfC&JVDo(iVOUT(NQM) <23VDTFNARATIFBAIEShEE A,
) Ven = 1.2VtLT/J‘BVOUT@QVOUT(NOM)0)90°/0L:7§?6$—(“0)H$rﬁfﬁo

(3) Ven= 0-4Vtb—(ﬁ\BVOUTﬁkVOUT(NOM)w1 0% BE TR,
) FEHICDOWTRT TV =23 ERDBED L vy I 2SR TS,
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KRRV
EMEREEFA Ty = —40°C to +125°C, ViN = VouT(TyP) + 0.5V or 2.2V, whichever is greater;
louT = 100pA, VeN = VIN, CouT = 1uF, and CiN = 1uF, 45 ICECRD AR

Vour (%)

Voo (Vin = Vour) (MV)

Vour (%)

LINE REGULATION
lout = 5mA, Voyt = 2.7V (typ)

TPS78227
1.0 ‘
0.8 |
Ty=-40°C
06 Ty=+25°C
0.4
0.2
0
02 Ty=+85°C
-0.4
-0.6
-0.8
-1.0
38 40 42 44 46 48 50 52 54 56
Vin (V)
1
LOAD REGULATION
V|N = 3.8V, VOUT =27V
TPS78227
3
2
Ty=-40°C
1 ‘
0
— T
—1 ‘
T,=+25°C T,=+85°C
-2
-3
0 25 50 75 100 125 150
loyt (MA)
3
DROPOUT VOLTAGE vs JUNCTION TEMPERATURE
Vour = 2.7V (typ), Vin = 0.95 x Voyr (typ)
TPS78227
250
200
150mA |
150 /'// |
L 100mA
//
frm"1
100 L
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] 50mA
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10mA
o i
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T,(°C)
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Vour (%)

Voo (Vin = Vour) (MV)

lanp (HA)
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LINE REGULATION
IOUT = 150mA, VOUT =27V (typ)

TPS78227
T,=-40°C
|
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TJ =+85°C TJ =+25°C
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Vin (V)
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DROPOUT VOLTAGE vs OUTPUT CURRENT

Vour = 2.7V (typ), Vin = 0.95 x Vour (typ)
TPS78227

Ty=+125°C
|

T,=+85°C

\
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GROUND PIN CURRENT vs INPUT VOLTAGE
lout = 50mA, Vour = 2.7V
TPS78227
Ty= +85°C Ty= +125°C
1
)
A
A
Ty=+25°C !
Ty=-40°C
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Vin (V)
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EMERESFENA Ty = —40°C to +125°C, Vin = VouT(Typ) + 0.5V or 2.2V, whichever is greater;

lout = 100uA, VEN = VIN, Cout = 1uF, and CiN = 1uF, 45 ICECiR DAV RY)

GROUND PIN CURRENT vs INPUT VOLTAGE
IOUT =150mA, VOUT =27V

TPS78227
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o
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ENABLE PIN CURRENT vs INPUT VOLTAGE
IOUT = 100].1A, VOUT =2.7V

TPS78227
2.0
1.8
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%AVoyt Vs JUNCTION TEMPERATURE
VlN = 33V, VOUT =27V (typ)
TPS78227
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11

I

CURRENT LIMIT vs INPUT VOLTAGE
Vour = 95% Vour (typ), Vour = 2.7V (typ)
TPS78227
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280
g 270 T,=—-40°C
= 260
£ 250
z Ty=+25°C
g 240 ‘
3 230 Ty= +85°C
22 !
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200
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Vin (V)
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ENABLE PIN HYSTERESIS vs JUNCTION TEMPERATURE
lout = TMA, TPS78227
1.2
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1.0
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s
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%AVoyt vs JUNCTION TEMPERATURE
le = 37V, VOUT =27V (typ)
TPS78227
3
2
A
b
- 0.1mA
3 0 —
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- ‘ L~
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T,(°C)
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Output Spectral Noise Density (LV/VHz)

ARV

BIFREEEEN T,

=-40°C to +125°C, VN = VouT(tYP) + 0.5V or 2.2V, whichever is greater;
louT = 100pA, VeEN = VIN, CouT = 1uF, and CiN = 1uF, 45 ICEEaR D2V \RY)

OUTPUT SPECTRAL NOISE DENSITY vs FREQUENCY
C|N = 1}1F, COUT = 2.2}1F, VIN =3.2V

TPS78227
100
10
150mA
1091V eams T —~
1 o
i L =
0.1 L B 4
50mA T i
109uVgys ]
0.01 =L =
1mA
108uV
0.001 A
10 100 1k 10k 100k
Frequency (Hz)
13
INPUT VOLTAGE RAMP vs OUTPUT VOLTAGE
TPS78233
Vi Vyy = 0.0V 0 5.0V
Vo Vour=33V
= Enable T lgyr = 150mA
g N Couyr = 10uF E_:?
z @
[} 2
()]
8 @
° o
> |Load Current g
NV g
=
ov
Time (20ms/div)
15
INPUT VOLTAGE vs DELAY TO OUTPUT
TPS78222
= 7
S 7 o)
E Vin 3
g Load Current 2
3 a
3 o
s )’ 3
4 T S
[/ / Vpy=00Vto55v| <
v Vour =22V
OC / ol lour = 100mA
0 Cour = 100F
Time (1ms/div)
17
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RIPPLE REJECTION vs FREQUENCY
VIN = 42V, VOUT = 27V, COUT = 22},LF

TPS78227
[
1mA
y b\
N
/ \
/
B // SO;A; / \
N
N
\\ / l/ \
/1
NS X /| 150mA
N/
10 100 1k 10k 100k ™ 10M
Frequency (Hz)
14
OUTPUT VOLTAGE vs ENABLE (SLOW RAMP)
TPS78233
T
Vin Enable
/
A /
V. C
out Load Current <
\ a
A L/ :
<
/ V=55V | 3
/ \ Vour=33V | ¢
\ lour = 150mA ] <
\COUT =10uF
Time (20ms/div)
16
LOAD TRANSIENT RESPONSE
TPS78233
I
Vin Enable
4 4
T~
] AN
Vour
| Vi =5.5V
Vour = 3.3V -
| loyr = OmA to 10mA Load - §
Cour = 10uF Current | Z
[l 1] AN
0

Time (5ms/div)
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ENEIREEEFEA Ty = —40°C to +125°C, VN = VouT(Typ) + 0.5V or 2.2V, whichever is greater;
louT = 100uA, VEN = VIN, CoUT = 1],1F, and CiN = 1HF, 4#‘:555\&@73\/\[;&’)

ENABLE PIN vs OUTPUT VOLTAGE RESPONSE

AND OUTPUT CURRENT ENABLE PIN vs OUTPUT VOLTAGE DELAY
TPS78233 TPS78233
Enable | |
\ ] Vi = 5.5V
_ 1 | Vn ™ Enable Vour = 3.3V
= = Vour—F— lout = 150mA
2 Vin Vour o 2 / Cour = 10uF
E f— 3 é —— out = 101
P 2 A\
= a 8 Y
S // Load Current S 3 Load
/ i i § Current
oV V=550V | 2 oV
Vour = 3.3V
lour = 150mA
Cour = 10uF
Time (1ms/div) Time (1ms/div)
19 20
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21. Typical Application Circuit
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22, Circuit Showing EN Tied High when Shutdown
Capability is Not Required
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Orderable Device status "  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
TPS78223DDCR ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78223DDCT ACTIVE SOT DDC 5 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS78225DDCR ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78225DDCRG4 ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78225DDCT ACTIVE SOT DDC 5 250 Green (ROHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS78225DDCTG4 ACTIVE SOT DDC 5 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS78225DRVR ACTIVE SON DRV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS78225DRVRG4 ACTIVE SON DRV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS78225DRVT ACTIVE SON DRV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS78225DRVTG4 ACTIVE SON DRV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS78227DDCR ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78227DDCRG4 ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS78227DDCT ACTIVE SOT DDC 5 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78227DDCTG4 ACTIVE SOT DDC 5 250 Green (RoOHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78227DRVR ACTIVE SON DRV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS78227DRVRG4 ACTIVE SON DRV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS78227DRVT ACTIVE SON DRV 6 250 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS78227DRVTG4 ACTIVE SON DRV 6 250 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS78228DDCR ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS78228DDCRG4 ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78228DDCT ACTIVE SOT DDC 5 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78228DDCTG4 ACTIVE SOT DDC 5 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
TPS78228DRVR ACTIVE SON DRV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS78228DRVRG4 ACTIVE SON DRV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS78228DRVT ACTIVE SON DRV 6 250 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
I3 TEXAS
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Orderable Device Status " Package Package Pins Package Eco Plan @ | ead/Ball Finish MSL Peak Temp @
Type Drawing Qty
TPS78228DRVTG4 ACTIVE SON DRV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS78230DDCR ACTIVE SOT DDC 6 3000 Green (RoHS & CU NIPDAU  Level-2-260C-1 YEAR
no Sh/Br)
TPS78230DDCT ACTIVE SOT DDC 6 250 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
TPS78230DRVR ACTIVE SON DRV 6 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS78230DRVT ACTIVE SON DRV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS78233DDCR ACTIVE SOT DDC 5 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS78233DDCT ACTIVE SOT DDC 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
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ACTIVE : 8@ 7 /N1 AP FREETRICHESI A TOET,

LIFEBUY : TUC & W FINA ADEERIEFEPRREIN. 51 721 LEABIEDTT,

NRND : ##EEtRICHBEI A TV E R A, TNA ABBRTFEOBRTEE YR — M T3 DICEESNTVWETH., TITEFREEHICCORREFERT 3 2 & 2 HE
LTWEEA,
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UHBABRDEMIC DL T IS, http//www.ti.com/productcontent T ZFEEE < 12 & LY,

TBD : Pb-Free/GreenZE# 75 W RES N TWEH A,

Pb-Free (RoHS) : TIIC#% “Lead-Free” 7=l “Pb-Free” 387U —) &, 6DDME TN TICH L THEDROHSBA 5%/ L TV 2 EBHRI 4 Bk L &
T ZhICIR, AEOMERNTHROEEN IR EFBALVEVWIBELIETNET, SETEAMITEILICKE IR TWVWEIBE. TIONT ) —SGRITIEE
ENAMT)—-TOEXTOFERICEHLTVET,
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HMERDBrE ZI3SOEEN 01K EBAL V) ZEEBKRLTVET,

CIMSL, E— 7R -- JEDECEFBRESREIHE - LTHEML NIV, BLVE—TF¥BEEETT,

EELBERHIVURBRER COX—JICRHINFERE. RHSIN-AMEARTOTIOMNES LURBERL TVE T, TIOHMBS L URBIR. E=FIC
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REEL DIMENSIONS TAPE DIMENSIONS
[+ Ko ‘<—P1—ﬂ

Reel ‘ ‘
Diameter )
Cavity —4 A0 ‘1—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O OO OO OO0 O0 O?—SprocketHoles

| |
arlz| [arlce| [/ '
Q3 I Q4 Q3 I Q4 /.é\ User Direction of Feed
| w 4 |
I I
N
Pocket Quadrants
*All dimensions are nominal
Device Package| Package| Pins| SPQ Reel Reel A0 (mm) B0 (mm) KO (mm) P1 w Pin1
Type | Drawing Diameter| Width (mm) | (mm) [Quadrant
(mm) [W1 (mm)
TPS78223DDCR SOT DDC 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78223DDCT SOT DDC 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78225DDCR SOT DDC 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78225DDCT SOT DDC 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78225DRVR SON DRV 6 3000 179.0 8.4 22 22 1.2 4.0 8.0 Q2
TPS78225DRVT SON DRV 6 250 179.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TPS78227DDCR SOT DDC 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78227DDCT SOT DDC 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78227DRVR SON DRV 6 3000 179.0 8.4 22 22 1.2 4.0 8.0 Q2
TPS78227DRVT SON DRV 6 250 179.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TPS78228DDCR SOT DDC 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78228DDCT SOT DDC 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78228DRVR SON DRV 6 3000 179.0 8.4 22 22 1.2 4.0 8.0 Q2
TPS78228DRVT SON DRV 6 250 179.0 8.4 22 2.2 1.2 4.0 8.0 Q2
TPS78230DDCR SOT DDC 6 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78230DDCT SOT DDC 6 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78230DRVR SON DRV 6 3000 179.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TPS78230DRVT SON DRV 6 250 179.0 8.4 22 22 1.2 4.0 8.0 Q2
TPS78233DDCR SOT DDC 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS78233DDCT SOT DDC 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
I} TEXAS
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS78223DDCR SOT DDC 5 3000 195.0 200.0 45.0
TPS78223DDCT SOT DDC 5 250 195.0 200.0 45.0
TPS78225DDCR SOT DDC 5 3000 195.0 200.0 45.0
TPS78225DDCT SOT DDC 5 250 195.0 200.0 45.0
TPS78225DRVR SON DRV 6 3000 195.0 200.0 45.0
TPS78225DRVT SON DRV 6 250 195.0 200.0 45.0
TPS78227DDCR SOT DDC 5 3000 195.0 200.0 45.0
TPS78227DDCT SOT DDC 5 250 195.0 200.0 45.0
TPS78227DRVR SON DRV 6 3000 195.0 200.0 45.0
TPS78227DRVT SON DRV 6 250 195.0 200.0 45.0
TPS78228DDCR SOT DDC 5 3000 195.0 200.0 45.0
TPS78228DDCT SOT DDC 5 250 195.0 200.0 45.0
TPS78228DRVR SON DRV 6 3000 195.0 200.0 45.0
TPS78228DRVT SON DRV 6 250 195.0 200.0 45.0
TPS78230DDCR SOT DDC 6 3000 195.0 200.0 45.0
TPS78230DDCT SOT DDC 6 250 195.0 200.0 45.0
TPS78230DRVR SON DRV 6 3000 195.0 200.0 45.0
TPS78230DRVT SON DRV 6 250 195.0 200.0 45.0
TPS78233DDCR SOT DDC 5 3000 195.0 200.0 45.0
TPS78233DDCT SOT DDC 5 250 195.0 200.0 45.0
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DDC (R-PDSO-G5)

PLASTIC SMALL—OUTLINE

Pin 1
Index Area

1,00

rg;ig
4

0.20

0,12
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Gage Plane | | ¥
g

0-8

0,70
v oo
MAX
— — — ¢ Seating Plane ‘
0.10 [=]0.10
0,00
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DRV (S—PDSO—-N6) PLASTIC SMALL OUTLINE
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DRV (S-PWSON-N6)
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Z DPowerPAD™ S o r — DIZiE, S e — b ¥ v 2 ICE#E
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L] ——Exposed Thermal Pad

Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions
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Example Board Layout
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Pad Geometry
(Note C)
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70% Printed solder coverage on center pad
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