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Current-Limited, Power-Distribution Switches
1 Features 2 Applications

*  70-mQ high-side MOSFET

* 1-A continuous current

» Thermal and short-circuit protection

» Accurate current limit
(1.1 A min, 1.9 A max)

* Operatingrange: 2.7V1t0 55V

* 0.6-ms typical rise time

* Undervoltage lockout

+ Deglitched fault report ( OC)

+ No OC Glitch during power up

* 1-pA Maximum standby supply current

» Bidirectional switch
* Ambient temperature range: -40°C to 85°C

¢ Built-in soft-start

* UL listed - file no. E169910

* Heavy capacitive loads
» Short-Circuit Protections

3 Description

The TPS206x power-distribution switches are
intended for applications where heavy capacitive
loads and short-circuits are likely to be encountered.
This device incorporates 70-mQ N-channel MOSFET
power switches for power-distribution systems that
require multiple power switches in a single package.
Each switch is controlled by a logic enable input. Gate
drive is provided by an internal charge pump designed
to control the power-switch rise times and fall times to
minimize current surges during switching. The charge
pump requires no external components and allows
operation from supplies as low as 2.7 V.
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GENERAL SWITCH CATALOG
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TPS2046B 250 mA | Tpgoog2 500 ma | TPS2043B 500 mA _—— .
TPS2056 250 mA TPS2090 250 mA TPS2053B 500 mA
TPS2062 1A TPS2091 250 mA TPS2047B 250 mA | TPS2044B 500 mA TPS2085 500 mA
TPS2066 1A TPS2092 250 mA TPS2057A 250 mA | TPS2054B 500 mA | TPS2086 500 mA
TPS2060 1.5A m TPS2063 1A TPS2048A 250 mA | TPS2087 500 mA
TPS2064 1.5A TPS2067 1A TPS2058 250 mA TPS2095 250 mA
TPS2096 250 mA
TPS2097 250 mA
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5 Description (continued)

When the output load exceeds the current-limit threshold or a short is present, the device limits the output
current to a safe level by switching into a constant-current mode, pulling the overcurrent ( OCx) logic output low.
When continuous heavy overloads and short-circuits increase the power dissipation in the switch, causing the
junction temperature to rise, a thermal protection circuit shuts off the switch to prevent damage. Recovery from
a thermal shutdown is automatic once the device has cooled sufficiently. Internal circuitry ensures that the switch

remains off until valid input voltage is present. This power-distribution switch is designed to set current limit at
1.5 A typically.

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 3
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6 Pin Configuration and Functions

TPS2061/TPS2065
D AND DGN PACKAGE

TPS2062/TPS2066
D AND DGN PACKAGE

(TOP VIEW) (TOP VIEW)
GND [T]1° s [T]out eNp [T]+° s [1]oct
IN[T] 2 7 [Jout IN[T]2 7 |11 ouT1
IN[T]3 6 | L]out vt L 3 s [ 1] out2
en'(l]s s[Ioc NG 4+ s[Doc2
TPS2061/TPS2065 TPS2063/TPS2067
DBV PACKAGE D PACKAGE
(TOP VIEW) (TOP VIEW)
0
ouT[J1 S5[JIN GND [T 1 16 [ 1] ocd
IN1[T] 2 15 [T] ouT1
e 2 et [L]3 14 [I]our2
oc]s 4N’ enz ' (L] 4 13 [ ] oc2
Ghp [[]5 12 [T]oc3
IN2[T]6 11 [T] ouTs
ena' [L]7 10 [IJNC
Nc [T] 8 9 |T] NC

t All Enable Inputs Are Active High For TPS2065, TPS2066, and TPS2067

Table 6-1. Pin Functions (TPS2061 and TPS2065)

PINS
D or DGN Package DBV Package 1/0 DESCRIPTION
NAME TPS2061 TPS2065 TPS2061 TPS2065
EN 4 - 4 - | Enable input, logic low turns on power switch
EN - 4 - 4 | Enable input, logic high turns on power switch
GND 1 1 2 2 Ground
IN 2,3 2,3 5 5 | Input voltage
oC 5 5 3 3 O QOvercurrent, open-drain output, active-low
ouT 6,7,8 6,7,8 1 1 O Power-switch output
PowerPAD™ ) ) Interr_1a||)_/ connected to GND; used to heat-sink the part_to
the circuit board traces. Should be connected to GND pin.
Table 6-2. Pin Functions (TPS2062 and TPS2066)
PINS
e N5} /10 DESCRIPTION
TPS2062 | TPS2066
ENT 3 - | Enable input, logic low turns on power switch IN-OUT1
EN2 4 - | Enable input, logic low turns on power switch IN-OUT2
EN1 - 3 | Enable input, logic high turns on power switch IN-OUT1
EN2 - 4 | Enable input, logic high turns on power switch IN-OUT2
GND 1 1 Ground
IN 2 2 | Input voltage
ocC1 8 8 e} Overcurrent, open-drain output, active low, IN-OUT1
ocC2 5 5 (0] Overcurrent, open-drain output, active low, IN-OUT2
OuUT1 7 7 (0] Power-switch output, IN-OUT1
ouT2 6 6 (0] Power-switch output, IN-OUT2
PowerPAD™ } Internally connected to GND; u§ed to heat-sink the part to the circuit board traces.
Should be connected to GND pin.
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Table 6-3. Pin Functions (TPS2063 and TPS2067)

PINS
NAME TPS2063 TPS2067 o DESCRIPTION
ENT 3 — | Enable input, logic low turns on power switch IN1-OUT1
EN2 4 - | Enable input, logic low turns on power switch IN1-OUT2
EN3 7 - | Enable input, logic low turns on power switch IN2-OUT3
EN1 - 3 | Enable input, logic high turns on power switch IN1-OUT1
EN2 - 4 | Enable input, logic high turns on power switch IN1-OUT2
EN3 - 7 | Enable input, logic high turns on power switch IN2-OUT3
GND 1,5 1,5 Ground
IN1 2 2 | Input voltage for OUT1 and OUT2
IN2 6 6 | Input voltage for OUT3
NC 8,9,10 8,9,10 No connection
oc1 16 16 O Overcurrent, open-drain output, active low, IN1-OUT1
oc2 13 13 O Overcurrent, open-drain output, active low, IN1-OUT2
0OC3 12 12 O Overcurrent, open-drain output, active low, IN2-OUT3
OuUT1 15 15 O Power-switch output, IN1-OUT1
ouUT2 14 14 (6] Power-switch output, IN1-OUT2
ouT3 11 11 0 Power-switch output, IN2-OUT3

Copyright © 2023 Texas Instruments Incorporated
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7 Specifications
7.1 Absolute Maximum Ratings

over operating free-air temperature range unless otherwise noted(")

UNIT

Input voltage range, Vi, @ 03Vto6V
Output voltage range, Voou) ), VoouT) -0.3Vto6V
Input voltage range, Vi en), ViEen) Vi(Enx) ViENX) -0.3Vto6V
Voltage range, V| oc), Vi(ocx) -0.3Vto6V
Continuous output current, loouT), loouTx) Internally limited
Continuous total power dissipation See Dissipation Rating Table
Operating virtual junction temperature range, T, -40°C to 150°C

Human body model 2 kv
Electrostatic discharge (ESD) protection

Charge device model (CDM) 500 V

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2)  All voltages are with respect to GND.

7.2 Dissipating Rating Table

PACKAGE Tas25°C DERATING FACTOR Tao=70°C Ta=85°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING
D-8(3) 585.82 mW 5.8582 mWw/°C 322.20 mW 234.32 mW
DGN-8(2) 1712.3 mW 17.123 mW/°C 941.78 mW 684.33 mW
D-16(3) 898.47 mwW 8.9847 mW/°C 494.15 mW 359.38 mW
285 mW 2.85 mW/°C 155 mw 114 mW
DBV-5(1)
704 mW 7.04 mW/°C 387 mW 281 mW

(1) Lower ratings are for low-k printed circuit board layout (single -sided). Higher ratings are for enhanced high-k layout, (2 signal, 2 plane)
with a 1mm? copper pad on pin 2 and 2 vias to the ground plane.

(2) Power ratings are based on the high-k board (2 signal, 2 plane) with PowerPAD™ vias to the internal ground plane.

(3) Power ratings are based on the low-k board (1 signal, 1 layer).

7.3 Recommended Operating Conditions

MIN MAX UNIT
Input voltage, Vi) 2.7 5.5 \%
Input voltage, Vi eny, Vieny Vi(enx) ViEnx) 0 5.5 \%
Continuous output current, loout), loouTx) 0 1 A
Operating virtual junction temperature, T -40 125 °C

7.4 Electrical Characteristics

over recommended operating junction temperature range, Viny=5.5V, lo =1 A, Vi(enx) = 0 V, or Vieny) = 5.5 V (unless
otherwise noted)

PARAMETER \ TEST CONDITIONS() MIN TYP MAX‘ UNIT ‘

POWER SWITCH
Static drain-source on-state D and DGN packages 70 135
resistance, 5-V operation Vigny =5V or33V,lp=1A,-40°C=<T;<125°C mQ
and 3.3-V operation DBV package 95 140

T

pSten) Static drain-source on-state
resistance, 2.7-V Vigny=2.7V, lo=1A, -40°C = T; < 125°C D and DGN packages 75 150 mQ
operation
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7.4 Electrical Characteristics (continued)

over recommended operating junction temperature range, Viin) = 5.5V, Io =1 A, Vi(grx) = 0 V, or Vieny) = 5.5V (unless
otherwise noted)

PARAMETER TEST CONDITIONS(") MIN TYP MAX| UNIT
V|(|N) =55V 0.6 15
te Rise time, output
Vigny = 2.7V 0.4 1
C .=1uF, R . =5Q,T;=25°C ms
. VI(IN) =55V 0.05 0.5
tf Fall time, output
VI(IN) =27V 0.05 0.5
ENABLE INPUT EN OR EN
Viy High-level input voltage 27V<sVnys55V 2 v
Vi Low-level input voltage 27VsVNys55V 0.8
N Input current Vieng =0V or55V, Vigng=0Vor55V -0.5 0.5 uA
ton Turnon time CL=100puF,R . =5Q 3
ms
toff Turnoff time C =100 yF,R.=5Q 10
CURRENT LIMIT
= T,=25°C 1.1 1.5 1.9
los Short-circuit output current Vign) =5V, OUT connected to GND, ! A
device enabled into short-circuit -40°C<T;<125°C 11 1.5 2.1
TPS2061
TPS2062 16 23 27
. Viany = 5V, current ramp : : :
@ I(IN) )
loc_TRIP Overcurrent trip threshold (<100 Als) on OUT TPS2065 (D and DGN package only) A
TPS2066
TPS2063, TPS2067 1.6 24 3.0
SUPPLY CURRENT (TPS2061, TPS2065)
= Ty=25°C 0.5 1
Supply current, low-level output No load on OUT, Vi =55V, ! pA
or Vienxy =0V -40°C < T, < 125°C 0.5 5
TPS2061 Ty=25°C 43 60
No load on OUT. V. TPS2065 (D and DGN
0 load on » VI(ENX) -40°C<T;<125°C 43 70
Supply current, high-level output =0V, packages only) ! pA
or Vieny =55V T,=25°C 75 95
TPS2065DBV
-40°C<T;<125°C 75 95
Leakage current out confected to ground, Vy(en) = 5.5V, -40°C £ Ty <125°C 1 pA
or VI(EN) =0V
Reverse leakage current Vioutx) = 5.5V, IN = ground T,=25°C 0 uA
SUPPLY CURRENT (TPS2062, TPS2066)
= Ty=25°C 0.5 1
Supply current, low-level output No load on OUT, Vi =55V, ! pA
or Vienxy =0V -40°C < T, < 125°C 0.5 5
. No load on OUT, Vi ez =0V, Ty=25°C 50 70
Supply current, high-level output _ ( HA
or Vienx) = 5.5V -40°C < Ty <125°C 50 90
Leakage current ouT conn_ected to ground, Vigenx) = 5.5V, -40°C £ Ty <125°C 1 pA
or VI(ENX) =0V
Reverse leakage current Viioutx) = 5.5V, IN = ground T,=25°C 0.2 uA
SUPPLY CURRENT (TPS2063, TPS2067)
Suppl t, low-level output No load on OUT, V oV T)=25°C 05 2 A
upply current, low-level outpu o load on L ViER) = v
(BN 40°C <T,<125°C 05 10
Suppl t, high-level output No load on OUT, V 55V Ty=25%C 65 % A
upply current, high-level outpu o load on , Vi(Enx) = 5. H
1(EN 40°C <T,<125°C 65 110
Leakage current out conn_ected to ground, V(&R =55V, -40°C < T < 125°C 1 pA
or VI(ENX) =0V
Reverse leakage current Viioutx) = 5.5V, INx = ground T,=25°C 0.2 uA
UNDERVOLTAGE LOCKOUT (All Devices excluding TPS2065DBV)
Low-level input voltage, IN 2 2.5 \%
Hysteresis, IN T,=25°C 75 mV
UNDERVOLTAGE LOCKOUT (TPS2065DBV)
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 7
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7.4 Electrical Characteristics (continued)

over recommended operating junction temperature range, Viin) = 5.5V, Io =1 A, Vi(grx) = 0 V, or Vieny) = 5.5V (unless
otherwise noted)

PARAMETER ‘ TEST CONDITIONS(") MIN TYP MAX| UNIT
Low-level input voltage, IN 2 2.6 \%
Hysteresis, IN ‘T =25°C 75 mv
OVERCURRENT OC1 and OC2
Output low voltage, Vo (ocx) lo(oex) =5 MA 0.4 \%
Off-state current Vo(ocxy =5V or3.3V 1 uA
OC deglitch OCx assertion or deassertion 4 8 15 ms
THERMAL SHUTDOWN®)
Thermal shutdown threshold 135 °C
Recovery from thermal shutdown 125 °C
Hysteresis 10 °C

(1) Pulse-testing techniques maintain junction temperature close to ambient temperature; thermal effects must be taken into account
separately.

(2) TPS2065DBV doesn't have overcurrent trip threshold. Current will be limited to log under different test conditon. Check Section 9.7 for
more details.

(3) The thermal shutdown only reacts under overcurrent conditions.

7.5 Typical Characteristics(All Devices Excluding TPS2065DBV)

1.0 T 2 T
CL =100 uF, CL =100 uF,
09 R_L=5Q, RL=5%,
Ta =25°C // Tp = 25°C
0.8 —— 1.9
0.7
[7] (/2]
£ £
| 0.6 1 1.8 p—
: : R —
= 0.5 =
g =
£ 04 g 17
= =
0.3
0.2 1.6
0.1
0 1.5
2 3 4 5 6 2 3 4 5 6
V) - Input Voltage - V V| - Input Voltage - V
Figure 7-1. TURNON TIME vs INPUT VOLTAGE Figure 7-2. TURNOFF TIME vs INPUT VOLTAGE
8 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated
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7.5 Typical Characteristics(All Devices Excluding TPS2065DBV) (continued)

0.6 T 0.25 T
CL=1uF, CL=1uF,
R =5Q, L~ RL=5Q
05 TA =25°C // 02 Ta= 25°C
//
7] 0.4 —~ (7] //
E E o015 —
Q
E o3 £ //
= - (=
8 Eoa
[ L '
0.2
0.05
0.1
0 0
2 3 4 5 6 2 3 4 5 6

V| - Input Voltage - V
Figure 7-3. RISE TIME vs INPUT VOLTAGE

V| - Input Voltage - V
Figure 7-4. FALL TIME vs INPUT VOLTAGE

60 { 70 ‘

< <

- Vi=55V — = V=55V L~

L 50 | T _ + 60 <~
E y = 3
< Vi=5V / 3
I'I:J 1 7 i %0 / I
= 40 5 =

: Y[——— 2 _— V=5V |~
3 / — 3 40 T W=33Vv _~ -
4&7 30 - E //

£ 4 '5 30 / ] ;
3 / V=27V c>>- // Vi=2.7V
> 20 =

o — V=33V g 20

; 3
@ 1

1

z 10 s 10

0 0
-50 0 50 100 150 =50 0 50 100 150
T, - Junction Temperature - °C Ty - Junction Temperature - °C
Figure 7-5. TPS2061, TPS2065 SUPPLY CURRENT, OUTPUT Figure 7-6. TPS2062, TPS2066 SUPPLY CURRENT, OUTPUT
ENABLED vs JUNCTION TEMPERATURE ENABLED vs JUNCTION TEMPERATURE
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7.5 Typical Characteristics(All Devices Excluding TPS2065DBV) (continued)

90 0.5 |
< ‘ L~ < Vi=55V
- - 0.45 1=55V

-‘I’ 80 V=55V / L~ 1 \.
% 70 i —~ g 0.4 Vi=5V q
= :
= 60 /// V=5V - a 0.35 —
s V=33V _— 5
5 2 o3 V=33V
S 50 / = 3 V=27V |
c -
g A //f/ 2 025
3 o Il =g V=27V g 02
> / s
s 30 >
s 3 015
(7]
L % @ 0.1
= 1 )
£ =z
= 1 < 0.05

0 T

-50 0 50 100 150 -50 0 50 100 150

T,y - Junction Temperature - °C

Figure 7-7. TPS2063, TPS2067 SUPPLY CURRENT, OUTPUT .
ENABLED vs JUNCTION TEMPERATURE Figure 7-8. TPS2061, TPS2065 SUPPLY CURRENT, OUTPUT

DISABLED vs JUNCTION TEMPERATURE

Ty - Junction Temperature - °C

< 0.5 « 0.5 T
T 045(— V=55V : 045 V=55V |
V;=5V Vi=5V \L

E 0.4 : ) E 0.4 | %
o] " Qo K
1] 1]
0 @
a 035 o 035
3 V=33V §'
2 -
= 0.3 v _ 1= 9 = 03— V=33V
3 V=27V é’“ V=27V
< 025 € 025
o o
8 0.2 8 0.2
= =
S 015 g 0.15
2 @
2 041 .04
= 3
£ 005 S 0.05

0 0

-50 0 50 100 150 -50 0 50 100 150

T, - Junction Temperature - °C T, - Junction Temperature - °C
Figure 7-9. TPS2062, TPS2066 SUPPLY CURRENT, OUTPUT Figure 7-10. TPS2063, TPS2067 SUPPLY CURRENT, OUTPUT
DISABLED vs JUNCTION TEMPERATURE DISABLED vs JUNCTION TEMPERATURE
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7.5 Typical Characteristics(All Devices Excluding TPS2065DBV) (continued)
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7.5 Typical Characteristics(All Devices Excluding TPS2065DBV)
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Figure 7-15. CURRENT-LIMIT RESPONSE vs PEAK CURRENT
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Figure 7-17. Turnoff Delay and Fall Time With 1-pF Load

t — Time - 500 ps/div
Figure 7-16. Turnon Delay and Rise Time With 1-uF Load
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7.5 Typical Characteristics(All Devices Excluding TPS2065DBV) (continued)

VI(EN) T, <+ CL=100pF - VI(EN)
I : i Ta =25°C iv |
5 V/div | o AsS= 5 Vidiv f

vl i . Al flegn

RL=5Q,

Vocoun | CL =100 uF
i 2Vidiv |- Ta = 25°C
Vo(oun| _ )
2 V/div |
t - Time - 500 ps/div
Figure 7-18. Turnon Delay and Rise Time With 100-uF Load Figure 7-19. Turnoff Delay and Fall Time With 100-uF Load
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Figure 7-20. Short-Circuit Current, Device Enabled Into Short Figure 7-21. Inrush Current With Different Load Capacitance
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7.5 Typical Characteristics(All Devices Excluding TPS2065DBV) (continued)
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Figure 7-22. 2-Q Load Connected to Enabled Device

7.6 Typical Characteristics (TPS2065DBV)
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Figure 7-23. 1-Q Load Connected to Enabled Device
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7.6 Typical Characteristics (TPS2065DBV) (continued)

80

70

60

50

40

30

20

10

lian) - Supply Current, Output Enabled - uA

V=5V
— — V=55V

0

T, - Junction Temperature - °C

Junction Temperature

-50 0 50 100 150

Figure 7-28. TPS2065DBV Supply Current, Output Enabled vs
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Figure 7-29. TPS2065DBV Supply Current, Output Disabled vs
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7.6 Typical Characteristics (TPS2065DBV) (continued)
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Figure 7-35. Turnoff Delay and Fall Time With 1-pyF Load

Figure 7-34. Turnon Delay and Rise Time With 1-pyF Load
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Figure 7-36. Turnon Delay and Rise Time With 100-puF Load Figure 7-37. Turnoff Delay and Fall Time With 100-uF Load
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Figure 7-38. Short-Circuit Current, Device Enabled Into Short Figure 7-39. Inrush Current With Different Load Capacitance
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Figure 7-40. 3-Q Load Connected to Enabled Device Figure 7-41. 2-Q Load Connected to Enabled Device
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8 Parameter Measurement Information
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VOLTAGE WAVEFORMS
Figure 8-1. Test Circuit and Voltage Waveforms
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9 Detailed Description
9.1 Functional Block Diagram

See Note A)
m(
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Charge
Pump

Current
Limit

EN i ] Driver
(See Note B)

'y

Sense

GND —_I_

Note A: Current sense
Note B: Active low (EN) for TPS2061. Active high (EN) for TPS2065.

Figure 9-1. TPS2061 and TPS2065
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Note B: Active low (ENXx) for TPS2062. Active high (ENx) for TPS2066.

Figure 9-2. TPS2062 and TPS2066
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Figure 9-3. TPS2063 and TPS2067

9.2 Power Switch

The power switch is an N-channel MOSFET with a low on-state resistance. Configured as a high-side switch, the
power switch prevents current flow from OUT to IN and IN to OUT when disabled. The power switch supplies a
minimum current of 1 A.

9.3 Charge Pump

An internal charge pump supplies power to the driver circuit and provides the necessary voltage to pull the gate
of the MOSFET above the source. The charge pump operates from input voltages as low as 2.7 V and requires
little supply current.

9.4 Driver

The driver controls the gate voltage of the power switch. To limit large current surges and reduce the associated
electromagnetic interference (EMI) produced, the driver incorporates circuitry that controls the rise times and fall
times of the output voltage.

9.5 Enable ( ENx or ENXx)

The logic enable disables the power switch and the bias for the charge pump, driver, and other circuitry to
reduce the supply current. The supply current is reduced to less than 1 pA when a logic high is present on ENX,
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or when a logic low is present on ENx. A logic zero input on ENX, or a logic high input on ENx restores bias to
the drive and control circuits and turns the switch on. The enable input is compatible with both TTL and CMOS
logic levels.

9.6 Current Sense

A sense FET monitors the current supplied to the load. The sense FET measures current more efficiently than
conventional resistance methods. When an overload or short circuit is encountered, the current-sense circuitry
sends a control signal to the driver. The driver in turn reduces the gate voltage and drives the power FET into its
saturation region, which switches the output into a constant-current mode and holds the current constant while
varying the voltage on the load.

9.7 Overcurrent

A sense FET is employed to check for overcurrent conditions. Unlike current-sense resistors, sense FETs do
not increase the series resistance of the current path. When an overcurrent condition is detected, the device
maintains a constant output current and reduces the output voltage accordingly. Complete shutdown occurs only
if the fault is present long enough to activate thermal limiting.

There are two kinds of current limit profiles for the TPS20xx family of devices.

All devices (excluding TPS2065DBV) have an output | vs V characteristic similar to the plot labeled Current
Limit with Peaking in Figure 9-4. This type of limiting can be characterized by two parameters, the overcurrent
trip threshold (Igc), and the short-circuit output current threshold (lps).

Devices TPS2065DBV have an output | vs V characteristic similar to the plot labeled Flat Current Limit in
Figure 9-4. This type of limiting can be characterized by one parameters, the short circuit current (Igs).

Current Limit Flat Current
A with Peaking A Limit

VIN

Decreasing
Load
Resistance

Decreasing
Load
Resistance Slope = -Rps(on)

Slope = -Ros(on)

VO ut

oV

\

oV
los loc

\

0A

IOUT IOUT

IOS

Figure 9-4. Current Limit Profiles

9.7.1 Overcurrent Conditions (All Devices Excluding TPS2065DBV)

Three possible overload conditions can occur for all devices exclude TPS2065DBV. In the first condition, the
output has been shorted before the device is enabled or before V) has been applied (see Figure 7-20 through
Figure 7-22). The TPS20xx senses the short and immediately switches into a constant-current output.

In the second condition, a short or an overload occurs while the device is enabled. At the instant the overload
occurs, high currents may flow for a short period of time before the current-limit circuit can react. After the
current-limit circuit has tripped (reached the overcurrent trip threshold (Ip¢)), the device switches into constant-
current mode and current is limited at the short-circuit output current threshold (Igs).

In the third condition, the load has been gradually increased beyond the recommended operating current. The
current is permitted to rise until the overcurrent trip threshold (Ioc) is reached or until the thermal limit of the
device is exceeded. The TPS20xxB is capable of delivering current up to the current-limit threshold without
damaging the device. Once the overcurrent trip threshold (Ioc) has been reached, the device switches into its
constant-current mode current is limited at the short-circuit output current threshold (lpg).
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9.7.2 Overcurrent Conditions (TPS2065DBV)

Three possible overload conditions can occur for TPS2065DBV. In the first condition, the output has been
shorted before the device is enabled or before V|y) has been applied (see Figure 7-38 through Figure 7-41).
The TPS20xx senses the short and immediately switches into a constant-current output.

In the second condition, a short or an overload occurs while the device is enabled. At the instant the overload
occurs, high currents may flow for a short period of time before the current-limit circuit can react. After the
short-circuit output current threshold (lps) is reached, the device switches into constant-current mode.

In the third condition, the load has been gradually increased beyond the recommended operating current. After
the short-circuit output current threshold (los) is reached, the device switches into constant-current mode.

9.8 Overcurrent ( OCx)

The OCx open-drain output is asserted (active low) when an overcurrent or overtemperature condition is
encountered. The output remains asserted until the overcurrent or overtemperature condition is removed. A 10-
ms deglitch circuit prevents the OCx signal from oscillation or false triggering. If an overtemperature shutdown
occurs, the OCx is asserted instantaneously.

9.9 Thermal Sense

The TPS206x implements a thermal sensing to monitor the operating temperature of the power distribution
switch. In an overcurrent or short-circuit condition the junction temperature rises. When the die temperature rises
to approximately 140°C due to overcurrent conditions, the internal thermal sense circuitry turns off the switch,
thus preventing the device from damage. Hysteresis is built into the thermal sense, and after the device has
cooled approximately 10 degrees, the switch turns back on. The switch continues to cycle off and on until the
fault is removed. The open-drain false reporting output ( OCx) is asserted (active low) when an overtemperature
shutdown or overcurrent occurs.

9.10 Undervoltage Lockout

A voltage sense circuit monitors the input voltage. When the input voltage is below approximately 2 V, a control
signal turns off the power switch.
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10 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

10.1 Application Information
10.1.1 Power-supply Considerations

TPS2062
Power Supply 2 IN .
27Vto55V
OouT1 j Load
T O1WF 0.1 uF ha 22 UF
= T T
81 oci
= 6
EN1 ouT2 j Load
— e 0oCc2 T 0.1 uF % 22 uF
4 m - -
GND
1]

Figure 10-1. Typical Application

A 0.01-pyF to 0.1-yF ceramic bypass capacitor between IN and 