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AVAILABLE OPTIONS

PACKAGED DEVICES CHIP FORM
TA FUNCTION
SOT-23-5 (DBV) Y)
Inverting driver with active pullup input TPS2816DBV TPS2816Y
Noninverting driver with active pullup input TPS2817DBV TPS2817Y
. . Inverting driver TPS2818DBV TPS2818Y
—-40C t0125C
Noninverting driver TPS2819DBV TPS2819Y
Inverting driver, no regulator TPS2828DBV TPS2828Y
Noninverting driver, no regulator TPS2829DBV TPS2829Y
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TPS28xxY chip information sonic bonding may be used on the doped aluminum bonding

This chip, when properly assembled, displays characteristics pads. The chip may be mounted with conductive epoxy or a gold-

similar to those of the TPS28xx. Thermal compression or ultra-

silicon preform.

BONDING PAD ASSIGNMENTS

4
ouT @ () Vece
()
GND TPS2816Y
3 1
n— @ Voot

tTPS2816 through TPS2819 only

CHIP THICKNESS: 15 TYPICAL
BONDING PADS: 4 x 4 MINIMUM
Tymax=150C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.
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DISSIPATION RATING TABLE

PACKAGE Ta<25C DERATING FACTOR Tao=70C Ta =80C
POWER RATING ABOVE Tp = 25C POWER RATING POWER RATING
DBV 437 mW 3.5 mwW/C 280 mW 227 mW

ZOHEBEEHERIE. EIARIRIESDS1-30), I7 - 7O0—& L. BURIRIETER SN 37 X b “Low Effective
Thermal Conductivity Test Board for Leaded Surface Mount Packages,” ICEDWTWE T,

absolute maximum ratings over operating temperature range (unless otherwise noted)t

SUPPlY VOIRAGE FANGE, VGG  « « v v v v et ettt e e e e e e e e e e e -0.3Vto15V
Regulator supply voltage range, VDD - - - -« v v vttt e Ve —0.3Vio42V
Input voltage range, IN . .. .. -0.3VtoVgc +0.5V
Output voltage range, (PIN4) . .. ..ot e e -0.5VtoVgc +0.5V
Continuous regulator output CUITENt, VoG « o v v e o e e 25 mA
Continuous output current, OUT ... ... e +100 mA
Continuous total power dissipation .. ........ ... .. See Dissipation Rating Table
Operating ambient temMpPerature range, TA -« . -« v vttt et e et e e e e et e et e e e —40C to 125C
Storage temperature range, Tatg - -« -« o« v v vt nte e e e —65C to 150C
Lead temperature 1,6 mm (1/16inch) from case for 10 SECONAS . . . ... ..ttt e e 260C

TS AERLULEDZ FL X, BRICIER - BOMWE LA -V HRIIEZZIENBNET, ThIEZ ML ADEBRDHICDVTR
LTHY. ZODTF—2— b0 [HREESEME] ISRENAEEHAZRETORUDDMEEEEEBERTI2HDOTIEH Y B A, HEWER
AEROREICREEAE 2 L1E. REROEBEEICHEEEA52EPHYET,

EIMMETOEEWRT /NI XOGNDE > #HEELTVET,

recommended operating conditions

MIN MAX UNIT
Regulator input voltage range, VDD, TPS2816 through TPS2819 8 40 \
Supply voltage, Voo 4 14 \Y
Input voltage, IN -0.3 Vce \
Continuous regulator output current, Icc 0 20 mA
Operating ambient temperature range, T —40 125 [
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TPS28xx electrical characteristics over recommended operating ambient temperature range, Vgc = 10 V, Vpp
tied to Vg, CL = 1nF (unless otherwise specified)

Inputs
PARAMETER TEST CONDITIONS MmN  TYPt  MAX | uNIT
Vecc=5V 3.3 4
Positive-going input threshold voltage Vcc=10V 6.6 7 \
Ve =14V 9.3 10
Vcc=5V 1 1.7
Negative-going input threshold voltage Veg=10V 2 3.3
Voo =14V 25 4.6
Input voltage hysteresis 1.3 \Y
Input current, TPS2818/19/28/29 Input=0VorVcc 0.2 A
Input current, TPS2816/17 Input =0 V 650 uA
Input=Vcc 15
Input capacitance 5 10 pF
TR B = BE TYPEETA=25C TOET T,
outputs
PARAMETER TEST CONDITIONS mMIN  TYPt  mMAX | uNIT
lo=-1mA 9.75 9.9
High-level output voltage Io =100 mA 8 91 Vv
lo=1mA 0.18 0.25
Low-level output voltage \
w-ieveloutput votiag Io = 100 mA 1 2
T455m £ 158 TYPIERTA=25C TOIET T,
regulator, TPS2816 through TPS2819
PARAMETER TEST CONDITIONS mIN  TYypt  mAX | uNIT
o | 14<Vpp <40V, 10 11.5 13 v
utput voltage 0<1p <20 mA
| ) lo =10 mA, 8 10 v
Output voltage in dropout Vpp =10V
T4 @ =188 TYPERTA=5C TOET T,
supply current
PARAMETER TEST CONDITIONS mIN  TYypt  mMAX | UNIT
TPS2816, IN=high=10V 150 250
TPS2817 IN=low=0V 650 1000
Supply currentinto Voi TPS2818, 25 50 uA
TPS2819 IN = high or low,
TPS2828, High=10V, Low=0V
0.1 15
TPS2829
TPS2816, Vpp =20V,
) 650 1000
TPS2817 IN=high=10Vorlow=0V
Supply current into V A
PPy bD TPS2818, Vpp =20V, 50 150
TPS2819 IN=high=10Vorlow=0V

Tisam 2184 TYPEITA=25CTOETT,
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TPS28xxY electrical characteristics at Tp = 25C, Vo = 10V, Vpp tied to Ve, CL = 1nF (unless otherwise specified)

Inputs
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vcc=5V 3.3
Positive-going input threshold voltage Vecc=10V 6.6 Vv
Vcc =14V 9.3
Vcc=5V 1.7
Negative-going input threshold voltage Vgc=10V 3.3 \%
Vcc=14V 4.6
Input voltage hysteresis 1.3 \Y
Input current, TPS2818/19/28/29 Input=0V orVcc 0.2 LA
Input=0V 650
Input current, TPS2816/17 A
Input =Vgcco 15
Input resistance 1000 MQ
Input capacitance 5 pF
outputs
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
lo=—-1mA 9.9
High-level output voltage \Y
lo =-100 mA 9.1
lo=1mA 0.18
Low-level output voltage \Y
lo = 100 mA 1
regulator, TPS2816 through TPS2819
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
| 14<Vpp<40V, v
Output voltage 0<lp<20mA 11.5
o | i lo =10 mA, v
utput voltage in dropout Vpp =10V 9
supply current
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
TPS2816, IN=high=10V 150
TPS2817 IN=low=0V 650
] TPS2818, o5
Supply currentinto Vcc TPS2819 | IN = high or low, HA
TPS2828, High=10V, Low=0V o
TPS2829 ’
TPS2816, | Vpp =20V, 650
TPS2817 IN=high=10Vorlow=0V
Supply current into V A
PRy bD TPS2818, | Vpp=20V, #
TPS2819 | IN=high =10V orlow =0 V 50
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switching characteristics for all devices over recommended operating ambient temperature range, Vgc = 10V,
Vpp tied to Ve, CL = 1 nF (unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Vcc =14V 25

ty Rise time Vec=10V 14 30 ns
Vcc=5V 35
Ve =14V 25

t Fall time Vcc=10V 14 30 ns
Vcc=5V 35
Ve =14V 40

tPHL Propagation delay time, high-to-low-level output Vec=10V 24 45
Vcc=5V 50
Vcc =14V 40

tPLH Propagation delay time, low-to-high-level output Vec=10V 24 45 ns
Vcc=5V 50

PARAMETER MEASUREMENT INFORMATION

IN 7{50% }‘50%
|1
| le— | <
—,—_IS I | I
90% 90%
ouT | 50% | 50%
| 10%] | 10% — — gv
| I I
tpy, — ¢—>»
PHL — | > tpLy

1. Typical Timing Diagram (TPS2816)
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PARAMETER MEASUREMENT INFORMATION

TPS2816
1
l'
2
3
Input O
50 Q
2. Switching Time Test Setup
TPS2816 Current
Loop
Vce
e AR
0.1 uF 4.7 uF
0-10 Vdc ouT I " I "
L
3. Shoot-Through Current Test Setup
TYPICAL CHARACTERISTICS
Table of Graphs
FIGURE
Rise time vs Supply voltage 4
Fall time vs Supply voltage 5
Propagation time (L>H) vs Supply voltage 6
Propagation Time (H>L) vs Supply voltage 7
Rise time vs Ambient temperature 8
Fall time vs Ambient temperature 9
Propagation time (L>H) vs Supply voltage 10
Propagation time (H>L) vs Ambient temperature 11
Supply current (Voe) vs Supply voltage 12
Supply current (Voe) vs Load capacitance 13
Supply current (Voe) vs Ambient temperature 14
Input threshold voltage vs Supply voltage 15
Regulator output voltage vs Regulator supply voltage 16
Regulator quiescent current vs Regulator supply voltage 17
Shoot-through current vs Input voltage (L>H) 18
Shoot-through current vs Input voltage (H>L) 19
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TYPICAL CHARACTERISTICS

RISE TIME

tpLy — Propagation Delay Time,

t, — Rise Time — ns

Low-To-High-Level Output — ns

35

30

25

20

15

10

40

35

30

25

20

15

10

Vs

SUPPLY VOLTAGE

|
Tp =25C

CL = 2200 pF

CL = 1000 pF

CLI=0

6 8

10 12 14

Ve - Supply Voltage -V

X4

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

Vs
SUPPLY VOLTAGE
I
Ta =25C
\ CL = 2200 pF
\\
\ — Cp =1000 pF -
\\
6 8 10 12 14

Ve - Supply Voltage -V

X6

ty — Fall Time — ns

tpyL— Propagation Delay Time,

High-To-Low-Level Output — ns
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FALL TIME
Vs
SUPPLY VOLTAGE
30 T
Ta =25C
25 \
\ CL = 2200 pF
20
15
10 P CL = 1000 pF —
5
CLI= 0
0 |
4 6 8 10 12 14
Ve — Supply Voltage - V
X5
PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT
Vs
SUPPLY VOLTAGE
40 T
Ta =25C
35\ I
\ CL = 2200 pF
30 \ —
25 ~_ /
B \\
15 \\‘\ s wog/
10 \\ "]
CL=0
5
0
4 6 8 10 12 14

Ve - Supply Voltage -V
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ty— Rise Time — ns

tpLH — Propagation Delay Time,

10

Low-To-High-Level Output — ns

RISE TIME
Vs
AMBIENT TEMPERATURE
Vec=10V
Load = 1000 pF
18— f=100 kHz
17 ®
c
I
[
16 £
E
15 // .‘;.'
14 o~
T
13
-50 -25 0 25 50 75 100 125
Ambient Temperature — C
18
PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT
Vs
SUPPLY VOLTAGE
Vec=10V
Load = 1000 pF /)
18— f=100 kHz / g @
E c
/ =
17 / E .§'
7 23
/ s ¢
e — g3
/ g 2
oS5
5] s
- <
D
_.9- T
14
13
-50 -25 0 25 50 75 100 125
Ta - Ambient Temperature — C
10
i
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FALL TIME

Vs

AMBIENT TEMPERATURE

I I
Vee=10V
[ Load = 1000 pF
| =100 kHz

e

—

-25 0

25 50

75 100 125

Ambient Temperature - C

X9

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

Vs

AMBIENT TEMPERATURE

| |
Vee=10V
- Load = 1000 pF
f=100 kHz

7

e

-25 0

25 50

75 100 125

Ta — Ambient Temperature — C
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Icc— Supply Current — mA

Icc— Supply Current — mA

SUPPLY CURRENT SUPPLY CURRENT
vs vs
SUPPLY VOLTAGE LOAD CAPACITANCE
* Load=|1000 pF ) Vec=10V
14 Duty Cycle = 50% / 35} thyog;‘;': 50
f=1MHz / < /
12 / £ 3 /
I
10 g 25 -
8 /’ f = 500 kHz § 2 /
e 1 @
6 / — b 15
/ 8
4 ! - 1
/
| f=40kHz =100 kHz
2 0.5
| —
0 0
4 6 8 10 12 14 0 1000 2000
Ve - Supply Voltage -V CL - Load Capacitance — pF
12 =13
SUPPLY CURRENT INPUT THRESHOLD VOLTAGE
Vs Vs
AMBIENT TEMPERATURE SUPPLY VOLTAGE
3 T T T 9
Veec=10V
Load = 1000 pF 8
f =100 kHz /
05 Duty Cycle = 50% - 7 /
. ] - .
é‘, 6 Positive Gomg/ A
S P
I 5 /
2 <]
g 4 -
T — ;-5' / d ﬁegative Going
5 3 v -
Q
15 =, //
I
-
= —
1
1 0
-50 -25 0 25 50 75 100 125 4 6 8 10 12 14
Ta — Ambient Temperature — C Ve — Supply Voltage - V
14 X15
i
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Regulator Output Voltage — V

Shoot-Through Current — mA

12

12

1

10

REGULATOR OUTPUT VOLTAGE
Vs
REGULATOR SUPPLY VOLTAGE

/ Load = 10 kQ

4 8 12 16 20 24 28 32 36

Vpp - Regulator Supply Voltage - V

16

SHOOT-THROUGH CURRENT
V'
INPUT VOLTAGE LOW-TO-HIGH

40

I
Vec=10V
No Load

N\

[ Tp=25C

/ |\

0 2 4 6 8
V| - Input Voltage — V

X118
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Regulator Quiescent Current — pA

Shoot-Through Current — mA

670
665

660

655

650

645

640

635

630

625
620

REGULATOR QUIESCENT CURRENT
Vs
REGULATOR SUPPLY VOLTAGE

I I I
TPS2816,17 only

— No Load
/-\ A"

/

/

4 8 12 16 20 24 28 32 36 40
Vpp - Regulator Supply Voltage - V
=17
SHOOT-THROUGH CURRENT
Vs
INPUT VOLTAGE HIGH-TO-LOW
7 T
Vee=10V
6l No Loag A
Ta =25C / \
5 / \
. N\
3 // \
2
I
1
0
0 2 4 6 8 10
V| - Input Voltage — V
19
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[X]23. Step-Down Application
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Table 1. Bill of Materials

REF DES PART NO. DESCRIPTION MFR
U1 TPS2817DBV IC, MOSFET driver, single noninverting Tl
u2 TL5001CD IC, PWM controller TI
Q1 TPS1110D MOSFET, p-channel, 6 A, 7 V, 75 mQ TI
C1,C2, C5, C8 Capacitor, ceramic, 0.1 uF, 50 V, X7R, 1206
C3 Capacitor, ceramic, 0.033 uF, 50 V, X7R, 1206
C4 Capacitor, ceramic, 2200 pF, 50 V, X7R, 0805
cé ECS-T1CY105R | Capacitor, tantalum, 1.0 uF, 16 V, A case Panasonic
Cc7 10SC47M Capacitor, 0S-Con, 47 uF, 10 V Sanyo
Cc9 Capacitor, ceramic, 1000 pF, 50 V, X7R, 0805
C10, C12 10SA220M Capacitor, 0S-Con, 220 uF, 10 V Sanyo
C11 Capacitor, ceramic, 0.022 uF, 50 V, X7R, 0805
C13 Capacitor, ceramic, 47 pF, 50 V, X7R
CR1 50WQO03F Diode, Shottky, D-pak, 5 A 30 V IR
L1 SML3723 Inductor, 27 uH, +/— 20%, 3 A Nova Magnetics
R1 Resistor, CF, 47 kQ, 1/10 W, 5%, 0805
R2 Resistor, CF, 1.5 kQ, 1/10 W, 5%, 0805
R3 Resistor, MF, 30.1 kQ, 1/10 W, 1%, 0805
R4 Resistor, MF, 1.00 kQ, 1/10 W, 1%, 0805
R5 Resistor, CF, 47 Q, 1/10 W, 5%, 0805
R6 (3.3-V) Resistor, MF, 2.32 kQ, 1/10 W, 1%, 0805
R6 (2.5-V) Resistor, MF, 1.50 kQ, 1/10 W, 1%, 0805
R7 Resistor, CF, 100 Q, 1/10 W, 5%, 0805

As shown in Figures 24 and 25, the TPS2817 turns on the TPS1110 power switch in less

than 20 ns and off in 25 ns.

Q] Gat-e

- 2VMdiv -

12.5 ns/div

= Q1Drain i+ ==

2 V/div

,,,E 12;5 ns/div

X24. Q1 Turn-On Waveform
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X25. Q1 Turn-Off Waveform
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The efficiency for various output currents, with a 5.25-V input, is
shown in Figure 26. For a 3.3-V output, the efficiency is greater

than 90% for loads up to 2 A — exceptional for a simple, inexpen-

sive design.
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[X]26. Converter Efficiency
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Orderable Device Status(" Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp®®
Type Drawing Qty
TPS2816DBV OBSOLETE  SOT-23 DBV 5 TBD Call Tl Call Tl
TPS2816DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2816DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2816DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2816DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2817DBV OBSOLETE  SOT-23 DBV 5 TBD Call Tl Call Tl
TPS2817DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2817DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2817DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2818DBV OBSOLETE  SOT-23 DBV 5 TBD Call Tl Call Tl
TPS2818DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2818DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2819DBV OBSOLETE  SOT-23 DBV 5 TBD Call Tl Call Tl
TPS2819DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2819DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2819DBVT ACTIVE SOT-23 DBV 5 250 Green (RoOHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2819DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2828DBV OBSOLETE  SOT-23 DBV TBD Call Tl Call Tl
TPS2828DBVR ACTIVE SOT-23 DBV 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2828DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2828DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2828DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoOHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2829DBV OBSOLETE  SOT-23 DBV TBD Call Tl Call Tl
TPS2829DBVR ACTIVE SOT-23 DBV 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2829DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2829DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2829DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoOHS & CUNIPDAU  Level-1-260C-UNLIM
no Sh/Br)
3 1,
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(1) The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: TI 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 produc-
tion to support existing customers, but TI 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: TI has discontinued the production of the device.

(2) 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): TI'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, TI Pb-Free products are suitable for use in
specified lead-free processes.

Green (RoHS & no Sb/Br): TI 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 homoge-

neous material)

PowerPADI%. Texas Instruments DEFEIZET T,

(3) 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 provid-
ed on this page represents TI's knowledge and belief as of the
date that it is

provided. TI bases its knowledge and belief on information pro-
vided by third parties, and makes no representation or warranty
as to the

accuracy of such information. Efforts are underway to better inte-
grate information from third parties. TI has taken and continues
to take

reasonable steps to provide representative and accurate informa-
tion but may not have conducted destructive testing or chemical
analysis on

incoming materials and chemicals. TI 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 TI part(s) at issue in this
document sold by TI

to Customer on an annual basis.

(SLVS160C_ Oct. 2002)
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