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HIEXUKEIT DT 2 B EROIK T A 5588 % 77354 2Dk
BEET, MABHEE5 AT, TRTOERMORT, wEY) %
ESDIR# /& VT, HUROGERIEEITS KO ICLTTF 30,
AR OERBIR L, HEICH L THI&TH D | WO ThT %
INT A= 2DEIZ LD TN 2SR I N HARICEA Lk
R EBWAENHDET,

HaniEER O
Eﬁ%& /_7”1';(‘(79: .. r=i=] ON a3 0o o (2)
Ta DC/DC B IR Nyr—ViRS Nolr— NEES
Adjustable 1500 mA BDR TPS61020DRC
Adjustable 800 mA BNE TPS61028DRC
Adjustable 1800 mA BRF TPS61029DRC
—40°C to 85°C 3.0V 1500 mA BDS 10-Pin QFN TPS61024DRC
33V 1500 mA BDT TPS61025DRC
5V 1800 mA BRD TPS61026DRC
5V 1500 mA BDU TPS61027DRC

(1) ZOMBOEFEHEHEE/N—T 3 IOV TIREHICEBVEbE L&,
(2) DRC/Sy =TT =T/ = THHIETEET, TNA R 24 TORRICREM T TL &V (. TPS61020DRCR) . EHL I ) — IV /=) 3000fE T ¥

X R AT
TPS6102X
Input voltage range on SW, VOUT, LBO, VBAT, PS, EN, FB, LBI -03Vto7V
Operating virtual junction temperature range, T, —40°C to 150°C
Storage temperature range Tstg —65°C to 150°C

() AR BAERLEDZ FL RS, HEBTER BHME S A -V ERRBITEZZZEFHNET, ThIEZ FLIDERDRICDNTRLTHY . 2OF—4%
o — kO [H#ERBIERIE ] ISRENAMEE A SRETOARRBOBEEBEEBERT 35D TEHY ¥ A, BRHREATRORECRIBEE Z &3, ARED
EEEICHEBESABZENHYET,

HEEWR
DRC 48.7 °C/W 2054 mW 21 mW/°C

HEREMERMH

MIN NOM MAX| Bifi
Supply voltage at VBAT, V, (TPS61020, TPS61024, TPS61025, TPS61028) 0.9 6.5 \
Supply voltage at VBAT, V, (TPS61026, TPS61029) 0.9 5.5 \%
Operating free air temperature range, Tp -40 85 °C
Operating virtual junction temperature range, T, -40 125 °C
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FCERO GV RDVEIEREHEN. ANTBEEEN, FENGHREEARRE - 25°C

DC/DC STAGE

INTA—5 T AN MIN TYP MAX| Bif

Minimum input voltage for start-up R.=120 Q 0.9 1.2 \

Input voltage range, after start-up (TPS61020, 0.9 6.5 v
V, TPS61024, TPS61025, TPS61027, TPS61028)

!Hggg\;gg;?e range, after start-up (TPS61026, 0.9 5.5 Vv
Vo I(I;;E;L Orr‘::w’gTePSGwZS and TPS61029 output 18 5.5 v
Veg 352%19 020, TPS61028 and TPS61029 feedback 490 500 510 mv
f Oscillator frequency 480 600 720 kHz
low oo g;gfe%ggtog;;sm 020, TPS61024, VOUT=33V 1200 1500 1800| mA
lsw Switch current limit (TPS61028) VOUT=3.3V 800 mA
lsw Switch current limit (TPS61026, TPS61029) VOUT=3.3V 1500 1800 2100 mA

Start-up current limit 0.4 x Igw mA

SWN switch on resistance VOUT=3.3V 260 mQ

SWP switch on resistance VOUT=3.3V 290 mQ

Total accuracy (including line and load regulation) +3%

Line regulation 0.6%

Load regulation 0.6%

Quiescent current zgﬁ-_:_ I\?O=U(_)I_r2,°§.é/ E,N -T—AVESEOE 12V, 2; 4: ﬁ:

Shutdown current ¥EN=:22°\C/3‘ VBAT =12V, 0.1 1 HA
CONTROL STAGE

INTGA—B T AN MIN  TYP MAX | Bifg

Vuvio Under voltage lockout threshold Vg voltage decreasing 0.8 \"
Vi LBI voltage threshold Vg voltage decreasing 490 500 510 mV

LBI input hysteresis 10 mV

LBI input current EN = VBAT or GND 0.01 0.1 A
VoL LBO output low voltage Vo =383V, lg =100 pA 0.04 0.4 \
Vikg LBO output leakage current Vigo=7V 0.01 0.1 UA
Vi EN, PS input low voltage 0.2 x VBAT \
ViH EN, PS input high voltage 0.8 x VBAT \

EN, PS input current Clamped on GND or VBAT 0.01 0.1 LA

Overtemperature protection 140 °C

Overtemperature hysteresis 20 °C
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DRC PACKAGE
(TOP VIEW)

EN [2Or -~ []PGND
VOuTr | QoI fJsw

FB[3 | | r1Ps
LBO[2 |< | £lLBl
GND[? Y-+~ {]vVBAT

inFHEE
NAME wr NO. /o ee
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PGND 10 BEITTNR
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#EE T O v VX (TPS61020, TPS61028, TPS61029)
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: | Error
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|
l Control Logi GND =
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EN—|— Control
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GND :
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INT A — S REEER

List of Components:

U1 =TPS6102xDRC

L1 = EPCOS B82462-G4682
C1, C2 = X7R/X5R Ceramic
C3 = Low ESR Tantalum

Cc2

C3
2uF I47 uF

R5

Vee
Boost Output

L1

m sSwW VOUT
E VBAT R3 2
Power <||: c1 R1 EN FB —mr

Supply 10uF LBI R4
Eij:
PS LBO
GND PGND

TPS6102x

Control Output

ARV

Table of Graphs
FIGURE
Maximum output current vs Input voltage 1
vs Output current (TPS61020) 2
vs Output current (TPS61025) 3
Efficiency vs Output current (TPS61027) 4
vs Input voltage (TPS61025) 5
vs Input voltage (TPS61027) 6
vs Output current (TPS61025) 7
Output voltage vs Output current (TPS61027) 8
No load supply current into VBAT vs Input voltage 9
No load supply current into VOUT vs Input voltage 10
Output voltage in continuous mode (TPS61025) 11
Output voltage in continuous mode (TPS61027) 12
Output voltage in power save mode (TPS61025) 13
Output voltage in power save mode (TPS61027) 14
Waveforms Load transient response (TPS61025) 15
Load transient response (TPS61027) 16
Line transient response (TPS61025) 17
Line transient response (TPS61027) 18
Start-up after enable (TPS61025) 19
Start-up after enable (TPS61027) 20
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Maximum Output Current - mA

Efficiency - %

MAXIMUM OUTPUT CURRENT
VS
INPUT VOLTAGE
1400 100
90
1200
v0=3.3v/ /\ Vo=5V 80
1000 //, 7 \ 70
f—
/ Z_a—’ I~ B3 60
800 5
{V g %
[
600 £
// /\ E 40
400 » Vo=1.8V 30
// 2
200
{ 10
0 0
09 17 25 33 41 49 57 65
V| - Input Voltage -V
X1
TPS61025
EFFICIENCY
VS
OUTPUT CURRENT
100 100
90 A NN 90
el N \ \\
80 N ) 80
VBAT = 2.4V M
70 VBAT =1.8V 70
60 \ ® 60
)
50 VBAT = 0.9V 5 0
(%]
40 E 40
w
30 30
20 20
10 Vo =33V 1] 10
. 111 )
1 10 100 1000

lp - Output Current - mA

X3

{'f TEXAS
INSTRUMENTS

TPS61020
EFFICIENCY

Vs
OUTPUT CURRENT

VBAT =09V

Vo=1.8V

™

\

VBAT =1

8V

1 10

100

lp - Output Current - mA

X2

TPS61027
EFFICIENCY

Vs
OUTPUT CURRENT

1000

o

1.8V

=
=1
]

ﬁkz
m—=c »
\<\‘

24V
VBAT

W —

Vo=5V

1 10

100

lp - Output Current - mA

X4

1000
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Efficiency - %

Vo - Output Voltage - V

TPS61025
EFFICIENCY
Vs
INPUT VOLTAGE
100 i i . |
95 | lo=100mA Vo=33V
/
90 P
s
80 / lo=10 mA
75 /
lo =250 mA
70 \\
65 \\
60 \ N
N \
55
50
0.9 1.4 1.9 2.4 2.9 34 39 44 49
V; - Input Voltage - V
X5
TPS61025
OUTPUT VOLTAGE
vs
OUTPUT CURRENT
3.35 T T
Vo=33V
>
3.30 &)
g
VBAT =24V 5
\\ 5
\\ _g.
N o
3.25 .
2
3.20
! 10 100 1000

lp - Output Current - mA
X7
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Efficiency - %
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EFFICIENCY
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P

7
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09 14 19 24 29 3.4 39 44 495459 64

5.10

5.05
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V) - Input Voltage - V

X6
TPS61027
OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
L
Vo=5V
VBAT=3.6V
[
”/,—-'u
1 10 100

lp - Output Current - mA
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RS

NO LOAD SUPPLY CURRENT INTO VBAT NO LOAD SUPPLY CURRENT INTO VOUT
Vs Vs
INPUT VOLTAGE INPUT VOLTAGE
1.6 — 34.8 —
Ta =85°C Ta=85°C
< 14 A .‘I‘\ A\I\r <
" M WA= + 208
- [
: >
z /\_/'\/V V‘*\ v/_ o 24.8 Tp = -40°C
E 1 A\ /‘ _I; p. AN £ Tp =25°C
5 N \4 7& § 198
5 o8 5
5 -
o Ta =-40°C o
> Ta=25°C Z 148
o
o 0.6 2
a 7]
e o 9.8
R 04 3
S |
o [}
2 .
Z 0.2 4.8
0 -0.2
09 15 2 25 3 35 4 45 5 55 6 6.5 09 15 2 25 3 35 4 45 5 55 6 6.5
V) - Input Voltage - V V| - Input Voltage - V
X9 E10
TPS61025 TPS61027
OUTPUT VOLTAGE IN CONTINUOUS MODE OUTPUT VOLTAGE IN CONTINUOUS MODE
'v.'='1.'év',' S — e — S —
R =33Q,

Vo=33V

Output Voltage
20 mV/div
Output Voltage

20 mV/div

c

£ £z
= =
£3 | 0%
o3 E § £
§ £ 4 gg ; ;
©8 ' s N [ '
_gN < g V|=3.6V,
£ "RL=25Q,

Vo=5V

t - Time - 1 us/div t - Time - 1us/div
X11 12
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TPS61025 TPS61027
OUTPUT VOLTAGE IN POWER SAVE MODE OUTPUT VOLTAGE IN POWER SAVE MODE
TR Y yE R e R W, VI=36V’
R =330 ; j } ;
go .t L U S S S 20 [ RL=250
§< Vo=3.3v §< VL=5VQ
53 : sz °
> ke > 3 :
BE 2F
= =) 30
(o) AN s s St St Sans s aibeis mals mas D D me o n

Inductor Current
100 mA/div, DC

Inductor Current
200 mA/div, DC

t - Time - 50 us/div t - Time - 50 us/div
13 =14
TPS61025 TPS61027
LOAD TRANSIENT RESPONSE LOAD TRANSIENT RESPONSE

. V,=3.6V,

Output Current
100 mA/div, DC
Output Current
100 mA/div, DC

Vi=1.2V,
|,_|=1oo mA to 200 mA - L =100 mA to 200 mA,
[ Vp=33V Vo=V
o o
22 g<
53 sz
>3 23
3 E BE
= =0
a8 o«
t - Time - 2 ms/div t - Time - 2 ms/div
15 =16
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RS

Input Voltage
500 mV/div, AC

Output Voltage
20 mV/div, AC

Enable
5 V/div, DC

Output Voltage

TPS6

1025

LINE TRANSIENT RESPONSE

V;=1.8Vto24V,
R_=330
" Vo=3.3V

1 V/div, DC

t-Time -

2 ms/div

17

TPS61025
START-UP AFTER ENABLE

t - Time - 1 ms/div

X19

Inductor Current
200 mA/div, DC

Voltage At SW
2 V/div, DC

Input Voltage
500 mV/div, AC

Output Voltage
20 mV/div, AC

Enable
5 V/div, DC

Output Voltage
2 V/div, DC
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TPS61027
LINE TRANSIENT RESPONSE

 V;=3V103.6V
" RL=250Q,

t - Time - 2 ms/div

X118

TPS61027
START-UP AFTER ENABLE

V,=3.6V,
RL =500,
Vo=5V

t - Time - 500 us/div

X120

Inductor Current
500 mA/div, DC

Voltage At SW
2 V/div, DC

11
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L1
Y sSW VvOouT \B/CC o
c2 c3 oost Output
VBAT R3
Power c1 R1 EN FB
Supply LBI R4 R5
R2
PS LBO - ® Control Output
GND PGND
TPS61020

[X22. Typical Application Circuit for Adjustable Output Voltage Option
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IZTEBZTEONEFCEE L 2T hudh vh, I3V bo—
7T Y R EEUNCENE S 512, Bl AL L, X5 IZEH
2V PORM» LT 22 L AR LE T, O LICk
D, BRIV FOBRETY O —)L-2 5 Y FOBROEL

B AT 22 &N TEET, DEVICEDRZINES 77V P27 bORMENET SN E T,
d 4 x (R3+R4)
Appes = —— = 8
REG ™ Vg Réx (1+ix ox0.9pus) ©
L1
~ A sw VOUT Vee 5V
6.8 uH c2 c3 Boost Output
Battery E VBAT 22uF | 100uF
Input c1 R1 EN FB
10 uF LBI R5
R2
PS LBO & LBO
GND PGND
TPS61027

List of Components:

U1 =TPS61027DRC

L1 = EPCOS B82462-G4682
C1, C2 = X7R,X5R Ceramic
C3 = Low ESR Tantalum

[X23. Power Supply Solution for Maximum Output Power Operating from a Single Alkaline Cell
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Vec 5V
Boost Output

L1
Y sSwW VvOouT
6.8 H c2 c3
Battery E VBAT 220F | 47yF
Input c R1 EN B |-
10 uF LBI R5
R2
PS LBO o
GND PGND
TPS61027

List of Components:

U1 =TPS61027DRC

L1 = EPCOS B82462-G4682
C1, C2 = X7R,X5R Ceramic
C3 = Low ESR Tantalum

LBO

X124. Power Supply Solution for Maximum Output Power Operating from a Dual/Triple Alkaline Cell or Single Li-Ion Cell

TPS61020
L1
SwW VOuT
4.7 uH
VBAT
Input C1
EN
09Vto6.5V 10 uF

LBI FB
PS LBO

E/_/ GND PGND

List of Components:

U1 =TPS61020DRC

L1 = Sumida CDRH2D16-4R7
C1, C2, C3 = X7R, X5R Ceramic
D1 = White LED

[X25. Power Supply Solution for Powering White LED s in Lighting Applications

L1 TPS61020
sw vouT
4.7 uH D1
VBAT v
Input C1 g4
1.8Vto6.5V EN
10uF LBI FB
PS LBO
PGND = =
Flashlight J

E/—/ GND
List of Components:

U1 =TPS61020DRC

L1 =TDK VLF3010AT 4R7MR70

C1,C2, C3 = X7R, X5R Ceramic

D1 = OSRAM LWW57G

Q1 =Vishay SI1012R

Comtrol

o

[X26. Simple Power Supply Solution for Powering White LED Flashlights

16
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Vee2 10V

c5 DS1 l Unregulated
I c6 Auxiliary Output
0.1 uF 1uF
L1
sw vouT * oo o Vee15V
6.8 uH L c2 L c3 Boost Main Output
Battery 1 4 ® VBAT 22uF | 47uF
Input
c1 R1 EN
10uF LBI FB RS
R2
PS
LBO ® LBO
GND PGND
List of Components:
U1 =TPS61027DRC1 TPS61027
L1 = EPCOS B82462-G4682 =
C3, C5, C6, = X7R,X5R Ceramic
C3 = Low ESR Tantalum
DS1 = BAT54S
[X27. Power Supply Solution With Auxiliary Positive Output Voltage
° Vec2-5V
C5 DS1 _L Unregulated
4| C6 Auxiliary Output
0.1 puF —mr1 uF
L1
FYYYA sSw VOuT Vee15V
6.8 uH VBAT c2 c3 Boost Main Output
Battery ® ¢ 22uF | 47uF
Input
c1 R1 EN
10uF LBI FB RS
R2
PS
LBO ® LBO
GND PGND
List of Components: TPS61027
U1 =TPS61027DRC

L1 = EPCOS B82462-G4682 =
C1,C2, C5,C6 = X7R,X5R Ceramic
C3 = Low ESR Tantalum

DS1 = BAT54S

[X28. Power Supply Solution With Auxiliary Negative Output Voltage

i

A PRy FORMER Sy 7 — VICHMIHY BRI A%
HNZIHEE N ANORFR A BB T, B4,
B — b2 v i, ORGP DOFIEE N HS725< D
VAT LMEGEORENS- 2 6 NI OMNEE ) I v S
ERIFUET. B E A B X8 5 HARN A3 DD Sk E LITIC

HIFET,

I7T7H—,

TPS6102x7 /¥4 Z D i KA (T)) 13125 "CTY .

NTEEXT,

o PCBEXEHZ B W CIMROD LY T A TIF 5 Z &2 K B IHE

B ARGET S
o B DPCBANDEUEA A WHT 5
VAT ALIZTT TU—%HEAT S

P
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=820 mW
Reja

TS

3mm x 3mm D10E ¥ QFN/¥ vy 7 — 2 (DRC) D FHEHiRgpa 13
PowerPAD T A 72T SN 78546487 °C/WTF, L¥ 2L —
& DR E IR KPS T, = 85 ‘C sl S h T g 9§,
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Ny Ir—2 -5 U T7IVIERR
F—TELCY =LKy REHR

REEL DIMENSIONS TAPE DIMENSIONS

b|<K0|<P1>|

i

A0 | Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

1 Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o 0 O 0O OO0 000 — Sprocket Holes
i |
Q1| Q2 Q1 | Q2
I S | - —
Q3! Q4 Q3 | Q4
| v A |
! . I /./'
N |

=
Pocket Quadrants

Device Package| Pins Site Reel Reel A0 (mm) B0 (mm) KO0 (mm) P1 w Pin1
Diameter| Width (mm) | (mm) |Quadrant
(mm) | (mm)

TPS61020DRCR DRC 10 | SITE 48 330 12 3.3 3.3 1.0 8 12 Q2
TPS61020DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS61024DRCR DRC 10 | SITE 48 330 12 3.3 3.3 1.0 8 12 Q2
TPS61024DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS61025DRCR DRC 10 | SITE 48 330 12 3.3 3.3 1.0 8 12 Q2
TPS61025DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS61026DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS61026DRCT DRC 10 | SITE 41 180 12 3.3 3.3 1.1 8 12 Q2
TPS61027DRCR DRC 10 | SITE 48 330 12 3.3 3.3 1.0 8 12 Q2
TPS61027DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS61028DRCR DRC 10 | SITE 48 330 12 3.3 3.3 1.0 8 12 Q2
TPS61028DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS61029DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS61029DRCT DRC 10 | SITE 41 180 12 3.3 3.3 1.1 8 12 Q2
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TAPE AND REEL BOX DIMENSIONS

A
,//j/
& PN
T 7
e E!.//// “\.\\\{/ -

Device Package Pins Site Length (mm) | Width (mm) | Height (mm)
TPS61020DRCR DRC 10 SITE 48 370.0 355.0 55.0
TPS61020DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS61024DRCR DRC 10 SITE 48 370.0 355.0 55.0
TPS61024DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS61025DRCR DRC 10 SITE 48 370.0 355.0 55.0
TPS61025DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS61026DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS61026DRCT DRC 10 SITE 41 190.0 212.7 31.75
TPS61027DRCR DRC 10 SITE 48 370.0 355.0 55.0
TPS61027DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS61028DRCR DRC 10 SITE 48 370.0 355.0 55.0
TPS61028DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS61029DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS61029DRCT DRC 10 SITE 41 190.0 212.7 31.75
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ABZHIV-TF—4&
DRC (S—PDSO-N10) CUSTOM DEVICE PLASTIC SMALL OUTLINE

3,25

2,75

3,25
N \\\ - T 2,75
PIN 1 INDEX AREA — l
TOP AND BOTTOM
1,00
0,80
l 0,20 REF.

[A]o,08 il

SEATING PLANE
1 oos |1

2,48
2,23
00 RE:

10X 63641

w
; U

EXPOSED THERMAL DIE PAD =g | L T

1,74

(SEE NOTE D) \3 - + - J% 0

4204102/C 02/04
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THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
Quad Flatpack No—Lead Logic Packages, Texas Instruments Literature No. SCBAO17. This document is available

at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

| — Exposed Thermal Pad

— 0,23 4 Places

— 0,50

alaNimala

— 2,401£0,10 ——>

Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions
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DRC (S—PDSO-N10)

Example Board Layout Example Stencil Design

Note E
Note D »‘ }«8)(0,5 }« 05 (Note E)

10000
o h% =5 N
? -+

38 21 1,65 L ! 2,15 3,75
L L
O 2xo,22JA 005 }
4x0,68— 431,06 |=—

iji

08 — »{ }«mxo,zs

727% solder coverage on center pad

Non Solder Mask
Defined Pad

Exposed Pad Geometry

Solder Mask Opening
(Note F)

Pad Geometry
(Note C)

4206987-2/A 09/05

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC—=7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SCBAO17, SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7325 for stencil design considerations.

F.  Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

(SLVS451D)
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