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REG_IN
TPS2811 i .
: : & ;;
REG_IN o REGOUT Fh—’
Vece — T
2
1IN T 7 jout .
*— L ‘ |
an 2 5 # ‘ — 750Q
3 o 20uT REG_OUT
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TPS28xxY chip information

This chip, when properly assembled, displays characteristics similar to those of the TPS28xx. Thermal compression
or ultrasonic bonding may be used on the doped aluminum bonding pads. The chip may be mounted with conductive
epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS (8)
=& 1) REG_OUT
= REG_IN . tps2stty | 10UT
= 1IN @ 1 tpsagiay (6)
= @) TPs2813y | Vcc
= 2IN — (5)
= ——— 20UT
= 3)
= GND
—= (1)
= — 7
= E 7)) @0 10UT
= 1IN2 — (6)
= 3) TPS2814Y Vee
= 4 —
—= 2IN2 @ 2out
= (8)
=57
= GND
= (1)
= — 7
= 1IN1 . (7) 10UT
= 1IN2 — (6)
= 3) TPS2815Y Vce
= 2IN1T —— (5)
= 4 |\
= SIN 4 20UT
— (8)
= GND
= CHIP THICKNESS: 15 MILS TYPICAL
=V - BONDING PADS: 4 - 4 MILS MINIMUM

1l
< 47 » T max OPERATING TEMPERATURE = 150°C
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.
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TPS2811, TPS2812, TPS2813

HRFES
s TPS2811 TPS2812 TPS2813 N
wrE 51T INRE 5 27 VIR ARHE e
[N A [N AN [N AN
REG_IN 1 1 1 L¥al—42Ah
1IN 2 2 2 AA11
GND 3 3 3 VAN
2IN 4 4 4 AA2
20UT 5=2IN 5=2IN 5=2IN M2
vVee 6 6 6 EREE
10UT 7=1IN 7=1IN 7=1IN A1
REG_OUT 8 8 8 LE¥aL—4Hh
TPS2814, TPS2815
HFES
s TPS2814 "
e 1REAN E T 27 JLAND 7 17';:;\13::3;5#’5«(/\* e
KZA4N
1IN1 1 1 RS DFEREAS 1
1IN2 2 - K51 1DREAN 2
1IN2 - 2 K54 N DFEREBAN 2
2IN1 3 3 KT A N2DFEREAT 1
2IN2 4 - K541 20READ 2
2IN2 - 4 RS N2DFEREAS 2
20UT 5=2IN1 ¢ 2IN2 5 =2INT ¢ 2IN2 H72
Vce 6 6 TREE
10UT 7 =1IN1 o 1IN2 7 =1INT e 1IN2 H
GND 8 8 VAN
DISSIPATION RATING TABLE
PACKAGE Tp < 25°C DERATING FACTOR Tp =70°C Tp = 85°C
POWER RATING ABOVETp=25°C POWER RATING POWER RATING
P 1090 mW 8.74 mW/°C 697 mW 566 mW
D 730 mW 5.84 mW/°C 467 mW 380 mW
PW 520 mW 4.17 mW/°C 332 mW 270 mW
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VORAGE, VGG - vt e it -0.3Vto15V
Regulator input voltage range, REG_IN . ... .. Vcc-0.3Vito42V
Input voltage range, 1IN, 2IN, 1IN1, 1IN2, TIN2, 2IN1, 2IN2,2IN2 . ............coovuneenn... -0.3VtoVge +0.5V
Output voltage range, TOUT, 20UT . ... ..o i e -05<V<Vgc+05V
Continuous regulator output current, REG_OUT . ... ... e e 25 mA
Continuous output current, TOUT, 20UT ... ... it e e e +100 mA
Continuous total power dissipation .......... ... ... .. . See Dissipation Rating Table
Operating ambient temperature range, TA .. ... o oottt —40°C to 125°C
Storage temperature range, Tatg - ... ovvvnii —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . ........ ... 260°C

T BAERLEDZ FL R, BRICIEAK HGMAE S A —SEBRICE5A 32BN ET, TNIEZ FLADEIEDHICOWTRLTH Y.
ZDTF—2T— b0 [HRBERME] (CRIN-EEHAZRETORUZOBEEFLERTIHDTEH Y 8 A, HEHRATERDIREICER
BB 2. AEUROEBHICHEBEEADZEPHYET,

FI(DL2THOEERT NI XADGNDE > #£EE LTWVWET,

recommended operating conditions

MIN MAX | UNIT
Regulator input voltage range 8 40 \%
Supply voltage, Voo 4 14 \
Input voltage, 1IN1, 1IN2, TIN2, 2IN1, 2IN2, 2IN2, 1IN, 2IN -0.3 Vce \
Continuous regulator output current, REG_OUT 0 20 mA
Ambient temperature operating range -40 125 °C

TPS28xx electrical characteristics over recommended operating ambient temperature range,
Vee =10V, REG_IN open for TPS2811/12/13, C_ = 1 nF (unless otherwise noted)

inputs
PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
Ve =5V 3.3 4| v
Positive-going input threshold voltage Vcc =10V 5.8 9 \
Voo =14V 8.3 13 Vv
Ve =5V 1 16 v
Negative-going input threshold voltage Vcc =10V 1 4.2 \
Vcc=14V 1 6.2 \
Input hysteresis Vcc=5V 1.6 \
Input current Inputs =0V or Vcg -1 0.2 1 uA
Input capacitance 5 10 pF

Tsam18a TYPEIETA-25°CTOETT,

outputs
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
lo= 1mA 9.75 9.9
High-level output voltage lo= 100 mA 8 91 \%
lo=1mA 0.18 0.25
Low-level output voltage o = 100 mA 1 5 Vv
Peak output current Vecc=10V 2 A

Tissam=154 TYPEETA=25CTOMET T,
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regulator (TPS2811/2812/2813 only)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
Output voltage 14<REG_IN<40V, 0<Ilp<20mA 10 1.5 13 \Y
Output voltage in dropout lo=10mA, REG_IN=10V 9 9.6 \
Trsam18a TYPEIETA-25°CTOETT,
supply current
PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
Supply current into Vg Inputs high or low 0.2 5 A
Supply current into REG_IN REG_IN=20V, REG_OUT open 40 100 A

Trsam=18a TYPEETA-25°CTOETT,

TPS28xxY electrical characteristics at Ty = 25°C, Vgc = 10 V, REG_IN open for TPS2811/12/13,

CL = 1 nF (unless otherwise noted)

inputs
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vcc=5V 3.3 \
Positive-going input threshold voltage Vcc=10V 5.8 Vv
Vcc =14V 8.2 \
Vcc=5V 1.6 \
Negative-going input threshold voltage Vcc=10V 3.3 Vv
Vcc =14V 4.2 Vv
Input hysteresis Vcc=5V 1.2 \
Input current Inputs =0 V or Vco 0.2 uA
Input capacitance 5 pF
outputs
PARAMETER TEST CONDITIONS | MIN TYP MAX | UNIT
lo=-1mA 9.9
High-level output voltage Io =100 mA 9.1 \
lo=1mA 0.18
Low-level output voltage I = 100 mA ] \
Peak output current Vcc =105V 2 A
regulator (TPS2811, 2812, 2813)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Output voltage 14<REG_IN<40V, 0<lp<20mA 1.5 Vv
Output voltage in dropout lo=10mA, REG_IN=10V 9.6 Vv
power supply current
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Supply current into Voo Inputs high or low 0.2 A
Supply current into REG_IN REG_IN=20V, REG_OUT open 40 uA
‘E?‘ TEXAS
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switching characteristics for all devices over recommended operating ambient temperature
range, REG_IN open for TPS2811/12/13, C|_ = 1 nF (unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Voo =14V 14 25

tr Rise time Vcc=10V 15 30 ns
Vcc=5V 20 35
Vcc =14V 15 25

tf Fall time Vcc =10V 15 30 ns
Vcc=5V 18 35
Vecc=14V 25 40

tpHL  Prop delay time high-to-low-level output Vcc=10V 25 45 ns
Vcc=5V 34 50
Vcc =14V 24 40

tpLH  Prop delay time low-to-high-level output Vcc=10V 26 45 ns
Vcc=5V 36 50

PARAMETER MEASUREMENT INFORMATION

e

TPS2811
+
IOJ uF 4.7 uF

1
— Regulator

Input CCP 2 DO 7 l gO) Output

_/7|7
4 {>o 5

EA: AC/NTA—SEIEREICBITE B/ AADIL VAL TIREEIR10ns I T ChlTS BN EE A,

|

1. Test Circuit For Measurement of Switching Characteristics
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TPS2811
1 8
— Regulator —
0-10Vdc 2 ! xOuT
Current
v Loop
3
6 ce 10V
+
0.1 uF 4.7 uF
4 {>c 5 I I
2. Shoot-through Current Test Setup
1IN ?( 50% }\50%
| | ov
—p le— ||
: [ b : —» g
I | I
90% 90%
10UT | 50% | 50%
| 10% I } 10% — — gV
| I
— e
tPHL — | [¢—»— tpLy
3. Typical Timing Diagram (TPS2811)
Tables of Characteristics Graphs and Application Information
typical characteristics
PARAMETER vs PARAMETER 2 FIGURE PAGE
Rise time Supply voltage 4 10
Fall time Supply voltage 5 10
Propagation delay time Supply voltage 6,7 10
Supply voltage 8 11
Supply current Load capacitance 9 11
Ambient temperature 10 11
Input threshold voltage Supply voltage 11 11
Regulator output voltage Regulator input voltage 12,13 12
Regulator quiescent current Regulator input voltage 14 12
Peak source current Supply voltage 15 12
Peak sink current Supply voltage 16 13
Input voltage, high-to-low 17 13
Shoot-through current -
Input voltage, low-to-high 18 13
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TYPICAL CHARACTERISTICS

Tables of Characteristics Graphs and Application Information (Continued)

general applications

PARAMETER vs PARAMETER 2 FIGURE PAGE
Switching test circuits and application information 19, 20 15
Low-to-high 21,28, 25 16,17
Voltage of 10UT vs 20UT Time High-to-low 22 24,26 16,17
circuit for measuring paralleled switching characteristics
PARAMETER vs PARAMETER 2 FIGURE PAGE
Switching test circuits and application information 27 17
Low-to-high 28, 30 18
Input voltage vs output voltage Time High-to-low 29, 31 18
Hex-1 to Hex-4 application information
PARAMETER vs PARAMETER 2 FIGURE PAGE
Driving test circuit and application information 32 19
Hex-1 size 33 20
Hex-2 size 36 20
Drain-source voltage vs drain current Time | Hex-3size 39 21
Hex-4 size 41 22
Hex-4 size parallel drive 45 23
Hex-1 size 34 20
Hex-2 size 37 21
Drain-source voltage vs gate-source voltage at turn-on Time | Hex-3 size 40 21
Hex-4 size 43 22
Hex-4 size parallel drive 46 23
Hex-1 size 35 20
Hex-2 size 38 21
Drain-source voltage vs gate-source voltage at turn-off Time | Hex-3size 42 22
Hex-4 size 44 22
Hex-4 size parallel drive 47 23
synchronous buck regulator application
PARAMETER vs PARAMETER 2 FIGURE PAGE
3.3-V 3-A Synchronous-Rectified Buck Regulator Circuit 48 24
Q1 drain voltage vs gate voltage at turn-on 49 26
Q1 drain voltage vs gate voltage at turn-off 50 26
Q1 drain voltage vs Q2 gate-source voltage Time 51, 52, 53 26, 27
3A 54 27
Output ripple voltage vs inductor current
5A 55 27
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TYPICAL CHARACTERISTICS
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ty — Rise Time — ns
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45
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30

25

t pyL — Propagation Delay Time,
High-To-Low-Level Output — ns

20

15

10

RISE TIME
Vs
SUPPLY VOLTAGE
| | 22
\ CL =1nF
‘\Q 20
%\\\\ 2 18
\\\ Tp = 125°C é
NG £
\\Q Ta=75°C £ 16
T ©
N ]_Ta=%5c :
‘* = 14
Tp=-25°C TA=—50°C
12
10
5 6 7 8 9 10 M1 12 13 14
Vcc - Supply Voltage - V
4
PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT
Vs
SUPPLY VOLTAGE
T T 45
CL=1nF
40
N g2
\\\‘ % é_ 35
\\\ 83
N § 2
\\Q Tp = 125°C g 3 30
. e <
\ o é 25
- o I "
\ Ta=75¢ TA=25C T
N 2 2
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Ta =-25°C 15
5 6 7 8 9 10 M1 12 13 14
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6
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FALL TIME
Vs

SUPPLY VOLTAGE

N
~.
N

Ta = 125°C

Tp=75C _|
D S N,
Ta = 25°C

74
N/

-
>
]
|
N
(4]
O
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e
[

a
[=2]

7 8

9 10 M

12

Ve - Supply Voltage - V

PROPAGATION DELAY TIME,

X 5

13 14

LOW-TO-HIGH-LEVEL OUTPUT

Vs

SUPPLY VOLTAGE

Ta =25°C
L | Ta=75°C

/[,

~_

N Ta=-25°C

Tp =-50°C

5 6 7 8

9 10 M

12

Vce - Supply Voltage - V
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Icc —Supply Current —mA

lce —Supply Current — mA

SUPPLY CURRENT SUPPLY CURRENT
Vs Vs
SUPPLY VOLTAGE LOAD CAPACITANCE
16 | 25 T
Vec=10V
11l Duty Cycle = 50% y f=100 kHz
CL=1 nF TA=25°C
< 2 /
12 ?
1 MHz =
10 £
/ 5 15
o
8 2
o
=1
6 / / UIJ 1
500 kH
y (6]
4 100 kHz °
75 kHz / 0.5 g
40 kHz
2 * /
0 ——— 0
4 8 10 12 14 0 0.5 1 1.5 2
Vg - Supply Voltage - V CL - Load Capacitance — nF
8 9
SUPPLY CURRENT INPUT THRESHOLD VOLTAGE
Vs Vs
AMBIENT TEMPERATURE SUPPLY VOLTAGE
1.2 T T 9 T
CL=1nF Ta = 25°C
1.19 Vee=10V i 8 -
Duty Cycle = 50% =
118 —~— f = 100 kHz i | 2
Q
1.17 S 2 + Threshold
N 5 6 7 -
) \\ K=} 5 /]
2 L~
<
1.15 NS 2 / Areshold
\ = 4 -~
1.14 ~ F -~ |~
2 s // ~
1.13 £
1 //
1.12 E 2
> /
1.11 1
1.1 0
-50 -25 0 25 50 75 100 125 4 6 8 10 12 14
TaA — Temperature — °C Ve - Supply Voltage -V
10 11
i
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Regulator Output Voltage — V

Regulator Quiescent Current —p A
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14

13

12

1"
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50
45

40

35
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25

20

15
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REGULATOR OUTPUT VOLTAGE
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REGULATOR INPUT VOLTAGE
T T
RL =10 kQ
Ta =-55°C
/ f
X 2
Ta =125°C S
Tp = 25°C s
/ -
o
5
o
S
L
=]
(=]
()
// m
4 8 12 16 20 24 28 32 36 40
Regulator Input Voltage — V
12
REGULATOR QUIESCENT CURRENT
VS
REGULATOR INPUT VOLTAGE
Il Ta=-55°C |
: -
I I Ta = 25°C <
I
)l :
SIS g
AN 5
INJ|
=]
o
l n
N\ E
v 4
RL =10 kQ
4 8 12 16 20 24 28 32 36 40
Regulator Input Voltage — V
14
{i’
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12

1

10

REGULATOR OUTPUT VOLTAGE

Vs
REGULATOR INPUT VOLTAGE
! | |
RL=10kQ | TA:_ssoc
TA = 25‘%:%
Ta = 125°C
6 8 10 12 14

Regulator Input Voltage — V

X 13

PEAK SOURCE CURRENT

Vs
SUPPLY VOLTAGE

2.5 T T

RL=05Q
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Duty Cycle = 5%

21— Ta =25°C /—'/

. ) /

g
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Shoot-Through Current — mA

(34

Peak Sink Current — A

PEAK SINK CURRENT

Vs
SUPPLY VOLTAGE
2.5 y
RL=05Q
f=100 kHz
Duty Cycle = 5%
2 Tp=25C
//
1.5 /
L~
1
.5
0
4 6 8 10 12 14

Vcc - Supply Voltage - V

16
SHOOT-THROUGH CURRENT
Vs
INPUT VOLTAGE, HIGH-TO-LOW
T 6
Vec=10V
CL=0

[ Tp =25°C A 5

<

1
€ 4

<

/ S

(8]
5 3

/ 2

o

/ :
o 2

o

o

£

/ \ :
/ \ 1
J N 0

10 8 6 4 2 0

V| — Input Voltage, High-to-Low -V

X 17
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SHOOT-THROUGH CURRENT
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INPUT VOLTAGE, LOW-TO-HIGH
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4O ASIBERPANL14V~40V TS, ZOLF 2L — 4 F10V~
13VO IEBE 4K L., 0OmA~20mADH IER G35 2
EWTEET, V=ABT TV RDT TV r— 3Tk, Z
DZEIZkD FFANOEWETE (Vo) # F 74 7Y MOSFET
DF—FDRHIZE > TORELNUIZY TV T+ 52 LTl
P AEROBEEAOVE TIET B Z &N TE 4, EFfFTON

A 7 A EHINTIKIS0UAT Y, REM AR TSIV ¥ 21—
AL S Y FORIZ0OIUFDO I Y F Y H &KL TL 2 X
W BEIREICOW L, W4T FOER T Y Ty AT
1201uFO Y5 2 w2 - 2V F U4 EBINT 5 Z & CRIEORE
NEELINET, L¥aL—22HALEVEARATIEN
NOWMG 24 =TI L THEL 2, HBWIE AT & IIJERE
LCF o TDOVecE 375V F-¥VICERLET,

Fl=

ZDFINAL Z2F, AT 54 VTOEMETH A5 &, HHDC
ANRFETOEETH A5 &, BFEORDBELBME T £,
*FTIA VDT IV =Y 3 VTR, TOFIN, ZTEHER
AT 72 O BRI O E FIRERFOWME B MKW L . F 7=,
BIMEEN RO =0 EMERORENRKICAD £§, £/, K

13 FBFUI NNy T ) —EREOBRICBNT %FEE LR &H
ST T 630ns, %Y 1D /3 F 0 I S % 4 20ns% Fliil> Tl i‘i’_”’ﬁ V7Y —BEOBR BT AR LR
F¥, Vock 79 Y FORIZ0IUFD 5 3 v & -2V 5V 4 44 ’
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vy F 2T

X21& K2212 4% F v XD LD /30T 0 B OMZHE 2R L
%9, RDO5ns 27 =L THH2 5 &SI, BAMIFIZIZ2ODF
Y AOURBICIZKRE 23213 H 0 A, K23 K242/ 1S
InFOATHRH BH/ETD2ODF v A LBDEETRLE T,
M ED Ty VIZhThRBEEN S D T A, LDy VI
EEACHEIEIZS D XA, MR MOBE LT, X25&
X261, % 4 2310nFO A fif & i) L T 3858 D2DD F + 1
LR, DE DSy r —PND2OD F 74 NSEDEERLET,
PRENZLSIZ, L ED /LT ORBEOEEIZREKTL

TWET, X28& 29I, 22D F ¥ F %A LInFOHE
f & BB L 7238 A0 RET LT, o Ic B0
D/ FORBAFELSHELTOE T, mKIZ, KX30&X31
12, WHHERE X 72200 F 5 4 735 10nFOD A faf & BRE) L Ty
RIGAHERLTED ., WHEIREIATHE T, BEHTI,
IRy r—=VAD2DD R T A NEWFIERT S I Lickh k&
GHEMANETE XS FIANBANEED ET, 2750
il % OFRHZED 7z D[R —78y or — DS K 7 4 23236511
THILIIHEREL £ E A,

TPS2811

- {roavirr ]

oot D

>

19. Test Circuit for Measuring Switching Characteristics

TPS2811

- {reavirr ]

>
%T@
CL2) I

AT ACKNT A — 2 EIEREICBIE S 372D ANDILEVY/ALTIEEIZ10nsU T TH ThiEL ) £ A,

20. Test Circuit for Measuring Switching Characteristics with the Inputs Connected in Parallel
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EN

ﬁ_ Vo at 10UT (5 V/div, 5 ns/div)
I Vo at 20UT (5 V/div, 5 ns/div)

Ta =25°C
V=14V

CL=0

Paralleled Inputs

t-Time
21. Voltage of 10UT vs Voltage at 20UT,
Low-to-High Output Delay

+
Vo at 10UT (5 V/div, 10 ns/div)
AN

Vo at
(5 V/div, 10 ns/div)

20UT

NS

Ta =25°C

V=14V

CL =1 nF Each Output
Paralleled Input

16

t—-Time

23. Voltage at 10UT vs Voltage at 20UT,
Low-to-High Output Delay

‘Ef TEXAS

INSTRUMENTS

1 1 1
Ta = 25°C
V=14V

CL=0
Paralleled Input

——

————

Vo at 10UT (5 V/div, 5 ns/div)

Vo at 20UT (5 V/div, 5 ns/div)

t-Time
22, Voltage at 10UT vs Voltage at 20UT,
High-to-Low Output Delay
I I I I I
Ta =25°C
Vi=14V |
"N\ CL =1 nF on Each Output

Paralleled Input

Voat10uT

\EE (5 V/div, 10 ns/div)
R AN FEEN RE RN R EE R

Volat 20UT (5 V/div, 10 ns/div) —

t—Time

24, Voltage at 10UT vs Voltage at 20UT,
High-to-Low Output Delay



+ I I T
Vo at 10UT T
(5 V/div, 20 ns/div) +
1. vgat2ouT | +
A T (5V/div, 20 ns/div) Vo at (5 V/div, 20 ns/div)
/ +
V\/" T
RERSEEEND AR ::::::::: RN e | P b ::::+:::: HHPNHHHHHH
T Vo at 20UT (5 V/div, 20 ns/div)
Ta =25°C Ta = 25°C
Vece =14V Vecc =14V
CL =10 nF on Each Output CL =10 nF on Each Output
Pargllele.d Inp.ut . . Paralleled Input
t-Time t—Time
25. Voltage at 10UT vs Voltage at 20UT, 26. Voltage at 10UT vs Voltage at 20UT,
Low-to-High Output Delay High-to-Low Output Delay

TPS2811

8

4 e

O 2 >o 7 o Q) Output
50 Q

4 >O 5

FAIAC/INT A — 2 EIEREICRIE T B 72O AADIL LV /AL T YEEEIZ10nsI T ThIThIEh Y €A,

27. Test Circuit for Measuring Paralleled Switching Characteristics
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I I I
Tp = 25°C
Vec=14V
) - CL=1nF
1 (5 V/div, 20 ns/div) | b ajjeled Input

and Output

<

Vo (5 V/div, 20 ns/div)

I —
M

t—Time

28. Input Voltage vs Output Voltage, Low-to-High
Propagation Delay of Paralleled Drivers

Ta =25°C
Vec=14V
CL=10nF
Paralleled Input

T and Output
\/\ V| (5 V/div, 20 ns/div)

—

e AP\ i

A
//

\/ i/vo (5 V/div, 20 ns/div)

t—Time

30. Input Voltage vs Output Voltage, Low-to-High
Propagation Delay of Paralleled Drivers

18

R V| (56 V/div, 20 ns/div)
== . L 1 L —
/T T
1 Ta =25°C
T Vec =14V
T CL =1nF
T Paralleled Input
/ T and Output
::::ﬁ,(:::: HHH ::::::::: -
\ Vo (5 V/div, 20 ns/div)
\/’.-
t-Time

29. Input Voltage vs Output Voltage, High-to-Low
Propagation Delay of Paralleled Drivers

f A V] (5 V/div, 20 ns/div)

M~
N

Paralleled Input

and Output
\ |

Vo (5 V/div, 20 ns/div)
1 1 1 1

t—Time

31. Input Voltage vs Output Voltage, High-to-Low
Propagation Delay of Paralleled Drivers
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X337 5 X471, AHERE—FDT S48y -T2V IN—24
Tk<RoNnd 277 &DFEEEN % & DMOSFET % )
L 7235EDOTPS2811D AR L £, TPS28xx7 7 IV —
I3Hex-3% 72X Z ML TOKE DAL HERIZL TV EEA
M. T A b NMOSFETIZ K % & 23Hex-1%* 5 Hex-4 T,

7 2 MAFRIZHB2ISRENTWET, 7R Ak A RT3
IZBELTOLA 7Y F EOL—GZEEOT ) r—3 5 vIC
pEMHINEY, THYyFY VS TV FUHCLI0.IUFD &
I3y -FINA AT, Y= FEEEL LTTPS2811HVCCE
7 v FORMIZEREhThET, FF4351J1 EMOSFET
D% — b K OGND & MOSFETD v — 2 RO #Etid 4 v & &
Ay X/ NRICHIZ 5720 C% 57218 LEY, BRI
X, F 4 /SOGNDIZEHMOSFETD Y — 212k L £9, 7
ZME, e— VYO ERBIIT AL A -V Rx L — 4

ORI E RS LTHEEI N, Fa—F4 %4 20LIEF
LA VBT ZDEBMEND50%I23%E L 72IEMOSFET % % 7 (2
FTHRLOIREINTOET, ANBEIEI N VA VEEEZDE
WBD8O%IZr 5V T4 B EHITAEINTHET,

KNSRI TS ESIZ, FT489320nsF 7213 2L TF T
2 A4 v F v & L THex-1» 5Hex-3 MOSFET % % 112 1 EiE) 4
BZLNTEET, Hex-4TEH20ns KT VI D 9, X
45, X146, K472, /Sy X =Y ND2OD K 5 4 N EHHNZT
52T — bEEAR EL. MOSFETD 2 4 v F v 7 HEE
NREIND ZEARINTET, LT, 12D F 54N
I3Hex-4 % 4 XL THBI¢ B LA TE LY, X 5IZTPS2811
773 =37 — FEMOMKVK X AMOSFET % i@+ 5 Z
ENTEET,

1 8
—11 Regulator [—

Vi

L1 CR1 I

Current
Loop

c1 —/(— c2
0.1 uF in 4.7 uF
32, TPS2811 Driving Hex-1 through Hex-4 Devices
i
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Tp = 25°C
Vec =14V
i V=48V

T
\

T 1
DS (20 V/div, 0.5 ps/div)
[

)

N

*/

Ip (0.5 A/d
K

iv, 0.5 us/div)
|

t-Time

33. Drain-Source Voltage vs DrainCurrent,
TPS2811 Driving an IRFD014 (Hex-1 Size)

T T
Ta =25°C
| Vec=14V
V=48V

0 V/d

iv, 50

ns/div) -

iv, 50

ns/div)

t-Time

35. Drain-Source Voltage vs Gate-Source Voltage,
at Turn-off, TPS2811 Driving an IRFD014
(Hex-1 Size)

20

€ | |
T Ta =25°C
T Vec=14V
T V=48V
Vps (20 V/div, 50 ns/div)
\ 2 p
- HHHAHA ::::::::: FHHHHHHHHAHHHHHHH
~ —_
Vas (5 V/div, 50 ns/div)
t-Time

34. Drain-Source Voltage vs Gate-Source Voltage,
at Turn-on, TPS2811 Driving an IRFD014
(Hex-1 Size)

J

V T
Vags (0.5 A/div, 0.2 ps/div)
1 1 1 1 1 1

t-Time

36. Drain-Source Voltage vs Drain Current,
TPS2811 Driving an IRFD120 (Hex-2 Size)

‘t? TEXAS
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37. Drain-Source Voltage vs Gate-Source Voltage,

T Tp =25°C
T Vee=14V
+ V=80V
— I
\ I
\ Vps (50 V/div, 50 ns/div)
v T
IIIIIIIIIIIIIIAIIII::IIII N I
"""""""'\\'/"*'VMA""A""""
/ Vags (5 V/div, 50 ns/div)
‘/ T
t-Time

at Turn-on, TPS2811 Driving an IRFD120

(Hex-2

Size)

us/div)

t—Time

39. Drain-Source Voltage vs Drain Current,
TPS2811 Driving an IRF530 (Hex-3 Size)

‘t? TEXAS
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T T
Ta =25°C
| Vcc =14V

i

V=80V

Vps (50 V/div, 50 ns/div) |

VGs (5 V/div, 50 ns/div)

t-Time

38. Drain-Source Voltage vs Gate-Source Voltage,
at Turn-off, TPS2811 Driving an IRFD120
(Hex-2 Size)

I T T
T Ta =25°C
T Vec =14V
V=80V
I Vps (50 V/div, 50 ns/div)
R SRR :::‘.\'::':::::: e
/N ]
Vags (5 A/div, 50 ns/div)
t-Time

40. Drain-Source Voltage vs Gate-Source Voltage,
at Turn-on, TPS2811Driving an IRF530
(Hex-3 Size)

21



Vps (50 V/div, 0.2 ys/div)

| Ta=25°C
Vec =14V

V| =350V

Ip (2 A/div,
| 0.2 us/div)

t-Time

41. Drain-Source Voltage vs Drain Current,
One Driver, TPS2811 Driving an IRF840

(Hex-4 Size)
Vps (50 V/div, 50 ns/div)
N\ *
ViV NN
Vgs (5 V/div, 50 ns/div)
1 Ta = 25°C
T Vec =14V
\ T V=350V
t-Time

43. Drain-Source Voltage vsGate-Source Voltage,
at Turn-on, One Driver, TPS2811 Driving an
IRF840 (Hex-4 Size)

22

Vps (50 V/div, 50 ns/div)

M
\VEVAVRVaV N2 2
I Tp = 25°C
T Vec =14V
V=80V

|

|

\V\ Vgs (5 V/div, 50

ns/div)

N

t—Time

42. Drain-Source Voltage vs Gate-Source Voltage,

at Turn-off, TPS2811 Driving an IRF530
(Hex-3 Size)

Vps (50 V/div, 50 ns/div) -

Vgs (5 V/div, 50 ns/div)
1 T Ta =25°C
T Vec =14V
/ T V=350V
T 1 1
t—Time

44, Drain-Source Voltage vs Gate-SourceVoltage,
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at Turn-off, One Driver, TPS2811 Driving an
IRF840 (Hex-4 Size)



Vps (50 V/div, 0.2 ps/div)

Ip (2 A/div,
L 0.2 ps/div)

Ta =25°C
Vec =14V
V=350V

t-Time

45. Drain-Source Voltage vs Drain Current,
Parallel Drivers, TPS2811 Driving an
IRF840 (Hex-4 Size)

Vps (50 V/div, l

50 ns/div) \,J ; ~
] Ta = 25°C
4 Vcc =14V
] V| =350V
Vags (5 V/div, ]
50 ns/div) 7

~

t-Time

46. Drain-Source Voltage vs Gate-Source Voltage,
at Turn-on, Parallel Drivers, TPS2811 Driving
an IRF840 (Hex-4 Size)

|

AL

Vps (50 V/div, 50 ns/div)

::VGS (5 V/div, 50 ns/div)
1 Ta = 25°C
T Vcc =14V
T V=350V
gy T : | |
t-Time

46. Drain-Source Voltage vs Gate-Source Voltage,
at Turn-off, Parallel Drivers, TPS2811 Driving
an IRF840 (Hex-4 Size)
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<y 9: > 7“/3‘[{25“%“}[.

[X|48(ZTL5001” $)v A 2538 (PWM) 2 » 1 — 7 L TPS2812 F
4 72 & D EBLL 72100kHzD RIHERRBER 2 > v — 2 0
BFEKTY, HMBREUTRINTOET, 20V N—-2F
5.5V~12VOD A JJFEEHIPH CHfE L. HJ11E3.3VCilidi T3A,
Bfif — VRBADBRMAG A TEETT, TDIT VN =2 D%)
H33AKF90.6% . SANF87.6% & FHLL TuE§, [X[49&[X5012,
IST =24 9w FDOIA v F VIR ERLEST. DY v
TIVEBERIEXS54 & K551R ST ET,

TPS2812i3/37 — - 24 v FQ2 & MMM AT Q1 % BFd) L £

T, EERRECA YO E EDST — - 24 v F & EHE
IZEDAELBKREAY o — P AL —ERIZ. FEEENOHL
DOFAEE . CR2, CR3. R11, RI20Df#H], TPS281200 A A&
ICkBAIEEhE S, ThoOBEIC &0 RIS A V1
KABWNIIST — 24 v F 5L 7I2TBZLnTEET, 7,
WOBZELFEKTT, K5UZ. Q2O FL A »&QIDTX — D
BOBILEE /R L 3, ZOHKXEMS2, K531/ £9,

Qt
IRF7406
Ji J2
v, T c100 cs +  C12 +| c7 c13 1 33V
v ) B 100 uF 100uF T 47 uF 10ko 100 uF 100 uF 10 uF » a3V
16V 16V 16V 16V 10V
GND | 3 ] 3 GND
GND | 4 = 4 GND
= 1 =
— | REG-IN REG_OUT —e
™ u2 10UT 4
GND  TPS2812D  vq¢ R3
TTa 180 Q
= [ —2nN 20UT
c4
ca [ % 0.022 uF
01pfF L
= 15Q
T
- R10
2 1kQ
'
' BAS162X A1
cis
AAA ® o 1 1?m
R11 W 1%
CR3  30ka
K BAS162X
R12
10 kQ

48. 3.3-V 3-A Synchronous-Rectified Buck Regulator Circuit

A AU EROFEICLVEENENE S OEMGAERIGERL TLEVET, Y3y b —- 4144 - FET 52 KR SHARVEADL SVoicfm

LEThiEh Y €A,
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REFERENCE

DESCRIPTION

VENDOR

U1 TL5001CD, PWM Texas Instruments, 972-644-5580
U2 TPS2812D, N.I. MOSFET Driver Texas Instruments, 972-644-5580
CR1 3 A, 15V, Schottky, 30BQ015 International Rectifier,  310-322-3331
CR2,CR3 Signal Diode, BAS16ZX Zetex, 516-543-7100
C1 1 uF, 16V, Tantalum
Cc2 0.033 uF, 50 V
C3 0.0022 uF, 50 V
C4 0.022 uF, 50 V
C5,C7,C10,C12 100 uF, 16 V, Tantalum, TPSE107M016R0100 | AVX, 800-448-9411
C6 1000 pF, 50 V
C9 0.22 uF, 50 V
C11 0.47 uF, 50 V, Z5U
C13 10 uF, 10 V, Ceramic, CC1210CY5V106Z TDK, 708-803-6100
C14 0.1 uF, 50 V
C15 1.0 uF, 50 V
J1,J2 4-Pin Header
L1 27 uH, 3 A/5 A, SML5040 Nova Magnetics, Inc.,  972-272-8287
Q1 IRF7406, P-FET International Rectifier,  310-322-3331
Q2 IRF7201, N-FET International Rectifier, ~ 310-322-3331
R1 1.00 kQ, 1%
R2 1.6 kQ
R3 180 Q
R4 2.32kQ, 1%
R5,R12,R13 10 kQ
R6 15Q
R7 3.3Q
R8 121 kQ, 1%
R9 90.9 kQ, 1%
R10 1 kQ
R11 30 kQ

3. Unless otherwise specified, resistors are 5%, 1/10 W.

% 1. Bill of Materials, 3.3-V, 3-A Synchronous-Rectified Buck Converter
NOTES: 2. Unless otherwise specified, capacitors are X7R ceramics.
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T~~~

T Vp (5 V/div, 20 ns/div)

A

Ta =25°C
- V=12V
Vo=3.3Vat5A

Y o

\ff VG (2 V/div, 20 ns/div)

L

t—Time

49. Q1 Drain Voltage vs Gate Voltage,
at SwitchTurn-on

:

(5 V/div, 0.5 ps/div)

VaGs

(2 Vidiv, 0.5 ps/div)

W

t—Time

51. Q1 Drain Voltage vs Q2 Gate-Source Voltage

26
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Va4

4
)

NASLDNANAAA

g

Vg (2 V/div, 20 ns/div)

<
(
1€

-%\

\~
VN

Vp (5 V/div, 20 ns/div)
SRR R

Ta = 25°C

Vi=12V
Vo=33Vat5A

t—Time

50. Q1 Drain Voltage vs Gate Voltage,
at Switch Turn-off

1 1 1
Ta =25°C
Vi=12V

Vo=3.3Vat5A

"
~——

=
=
!
+

D (5 V/div, 20 ns/div)

Y AN
—t+ T

\'}
PRRARARRAN

Vags (2 V/div, 20 ns/div)

T

t-Time
52. Q1 Drain Voltage vs Q2 Gate-Source Voltage
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T T T T T [ | I

Ta =25°C Vp (5 V/div, 20 ns/div)
—~ V=12V

Vo =3.3Vat5A

W

T

- Vgs (2 V/div, 20 ns/div)

N

\4

t-Time

53. Q1 Drain Voltage vs Q2 Gate-Source Voltage

Tp = 25°C T 1 F T T T 1
Vi=12V T Inductor Current (2 A/div, 2 us/div)
" Vo=33Vat3A T ] + ]
I I ~——
Inductor Current (1 A/div, 2 us/div) \// \\;\// ~—~—
] — Tp=25°C ]

W ~/ T~ Vi=12V
] Vo=33Vat5A

e HHHHH A

T\

Output Ripple Voltage (20 mV/div, 2 ps/div)

< ‘\EE
N\, / N 2
< T N | b
T Output Ripple Voltage (20 mV/div, 2 us/div)
t-Time t Time
54. Output Ripple Voltage vs Inductor Current, 55. Output Ripple Voltage vs Inductor Current,
at3 A atb A
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ADZAI-T—4

D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PINS SHOWN

0.050 (1,27) . PINS 8 14 16

0.020 (0,51)

| ] 0.010(0,25) (W) | 0.197 | 0.344 | 0.394
W' 0.014 (0,35) A MAX (5.00) | 875 | (10.00)

ELEELE: TR

T 0.244 (6,20)

14

0.228 (5,80)
0.157 (4,00)
0.150 (3,81) i

v
E—

Gage Plane

0.008 (0,20) NOM

SRR ER:

ﬂk

0.010 (0,25)

-8 0.044 (1,12)

0.016 (0,40)

y ULILILIL LTI o Seating Plane } %J %ﬁg
00101925 ] | 0.004(0,10) |
'~ 0.069 (1,75) MAX 0.010 (0,25) E 0.004 (0,10)

0.004 (0,10)

4040047/B 03/95

L2 TOITHEDEMIEA > F (I U X — ML) TT,

R FELELKERTRZENHIET,

L RFATERRE-NRREREEATE A, RFEERIZ0.006(0,15) 5z T A,
A4DDELE—ELREIDTIL by RICERSNTVWET,

. JEDEC MS-012IC L L £ §,

moow»
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AH=ZHI-F—4
P (R-PDIP-T8) PLASTIC DUAL-IN-LINE PACKAGE

0.400 (10,60)
0.355 (9,02)

0.260 (6,60)
0.240 (6,10)

o

N R Ny O gy
1 4

0.070 (1,78) MAX

0.310 (7,87)

0.020 (0,51) MIN — 0.290 (7,37)

?

0.200 (5,08) MAX

v ¢ Seating Plane

f

0.125 (3,18) MIN

_ o
0.010 (0,25) N

0.015 (0,38) ‘ @‘ 0.010 (0,25) @‘

oM

4040082/B 03/95

EA ETORTEDEMIEA > F (I A— ML) TT,
B RIFELCERETZIENHNET,
C. JEDEC MS-001(C#H#LL % §
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AHh=ZHI-F—4

PW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE

0,30

14 8

HHAHAA]

T 0,15 NOM
4,50 6,60 i
430 6,20

=1y

Gage P
[ 0,25

’

O
HEERL

“«——— A —»

i Seating Plane J\\J
Kj

N

L 1,20 MAX 0,05 MIN E
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/E 08/96

L RTOTEDERMIEIUA—MLTT,

B FELCLERTDIZENHBVET,
CARTFATERE-NVRREREEAEE A, BIEEIZ0,152HAE A,
JEDEC MO-153(Z#HL L % .,

pE

O w>

Revision History
Rev F: Corrected orderable part numbers from TPS281xPWLE to TPS281xPWR.

Rev F: Removed chip form (Y) orderable part numbers.
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PACKAGING INFORMATION

Orderable Device status "' Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©

Type Drawing Qty
TPS2811D ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2811DG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS2811DR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2811DRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2811P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2811PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2811PW ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2811PWLE OBSOLETE TSSOP PW 8 TBD Call Tl Call Tl
TPS2811PWR ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2811PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2812D ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2812DG4 ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2812DR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2812DRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2812P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2812PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2812PWLE OBSOLETE TSSOP PW 8 TBD Call Tl Call Tl
TPS2812PWR ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2812PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2813D ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2813DR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2813DRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2813P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2813PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2813PW ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS2813PWG4 ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2813PWLE OBSOLETE TSSOP PW 8 TBD Call Tl Call Tl
TPS2813PWR ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2813PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2814D ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2814DR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
*i’
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Orderable Device status " Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
TPS2814DRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS2814P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2814PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2814PW ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
TPS2814PWG4 ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
TPS2814PWLE OBSOLETE TSSOP PW 8 TBD Call Tl Call Tl
TPS2814PWR ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS2814PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TPS2815D ACTIVE SOIC D 8 75 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2815DR ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2815DRG4 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TPS2815P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2815PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
TPS2815PWLE OBSOLETE TSSOP PW 8 TBD Call Tl Call Tl
TPS2815PWR ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
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