sy S Db X e Commaniy
: Eﬁ?ﬁumms TPS3779, TPS3780
ZHCSDS9 —APRIL 2015
TPS37xx XUEE . RTIHFE. =hs AE e e Ul %
1 Fetk 3 3iHH
o RHI/INRY S () OGE TE Ao U 2 TPS3779 Hil TPS3780 J& T ks 5 XUid 18 H A I 25

o FFEEREME: 1.0%
o AREFSHI: 2uA (HLAUE)D
o TIETRIMEE: RIKE 1.2V
o ZMEIEIN:
— 0.5%. 1%. 5% #1 10%
o RJFIJEHE: —40°C # 125°C
o i (TPS3779) FJTFIR (TPS3780) %t ¥k 17
«  $2f uSON Fl SOT23 FH%

2 MNH
o BTEDANTLSL (DSP). [ i) 5 A Ak B R P
o EHEREST I

- T HEMNM
< LIS

. AL

. ERARARIHL

o R I B 2
o YR R

S BB (Vir+) 22 55 15 BE TR R 5%

0.4
—— Sense1VDD =15V
0.32 —— Sense 1VDD = 6.5V
0.24 —— Sense2VDD =15V
s —— Sense2VDD =6.5V
= 0.16 =
X
5 008
g 9 S i
& N ’l
Dﬁ -0.08 N
> .0.16
-0.24 L ‘/l
-0.32
0.4

-40  -20 0 20 40 60 80 100 120
Temperature (°C)

5, [FIHAA R DIFREFI /MG 7 R RS RARS
SENSEL 1 SENSE2 ¥ N L& fe ke, i /2
ERK, AT O R E AR TG R ik . itk
RHPE Rt 0.5%, 1%, 5% 5% 10% FIASE T ¥
SE il JE IR T

TPS3779 #1 TPS3780 HA nlid i — MM HLBH 7 &
PRHCE A TR (SENSE) #i\. 24 SENSE1L Ail
SENSE2 fii A\ L[ H EAR T N RER, OUT1 Al
OUT2 ¥ 7 5l BRBN AR LT, 2% SENSEL 1
SENSE2 bFt#m T EABI{ER, OUT1 il OUT2 7
AR R AT

stk B 2uA (HLAYE)

FIRMCHF S IR, JF B3R M T — X80 B 2 Rl
S alllf 0 i S | S S R VI 2 AR VI I EE S YA
. TPS3779 #1 TPS3780 f LAEH EJEE N 1.5V
% 6.5V, TAFRETERIN —40°C % 125°C,

BHERY
e ESE R Grfr(ED
USON (6) 1.45mm x 1.00mm
TPS37xx
SOT23 (6) 2.92mm x 1.30mm

(1) 0 7 RRATA TR, O AR R A R VT I b B
SR e i i 2

VDD=15V 10 6.5V
0.1 uF

TPS3780 Only
|m ==

Viont = VeuLwuop |

R1 VDD |

Reur |
Vionz SENSE1L ouTL Toa reset or enable
| input of the system

R3 R2 Device [

R
Pt | Toareset or enable

SENSE2 ouT2 input of the system

R4 G

=z
o

|||—(

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.

English Data Sheet: SBVS250


http://www.ti.com.cn/product/cn/tps3779?qgpn=tps3779
http://www.ti.com.cn/product/cn/tps3780?qgpn=tps3780
http://www-s.ti.com/sc/techlit/SBVS250.pdf

I} TEXAS

INSTRUMENTS

TPS3779, TPS3780
ZHCSDS9 —APRIL 2015 www.ti.com.cn
I = 1 8.4 Device Functional Modes.............cccccvicuricuninciruns 11
7 1 - = 1 9 Application and Implementation .............c.......... 12
3 B e 1 9.1 Application Information.............cccoooevivniininnns 12
A B T T oo 2 9.2 Typical Applications ..........cccvvevviiiieniieiieeieeneeenn 13
5 Device Comparison Table 3 9.3 Monitoring Two Separate RailS..........cccccveeveeennnn. 13
6 Pin Configuration and Functions ...........cccceeeens 3 9.4 Early Warning Detection......... pmmmmm 14
7 Specifications 4 10 Power-Supply Recommendations ..................... 15
7.1 Absolute Maximum RAHNGS -....ooocoeeeeeerrrrreer oo 4 11 Layout............. s s e 15
7.2 ESD RAUNGS....eeoeeoeeeeeeeeeeesseeeeeeeeeeseeeseeeeeeeseeen 4 11.1 Layout GUIdElINES .........eeevieeeriiieeiee e 15
7.3 Recommended Operating Conditions...................... 4 13'2 Layo\L,lt EXAMPIE oo 15
74 Thermal Information .. 4 12 BERICRISH oo 16
7.5 Electrical CharacteristiCS.........cccvveviuveeriireriiresieennn 5 121 %M%ih ''''''''''''''''''''''''''''''''''''''''''''' 16
7.6 Timing REQUINEMENLS .......ccveveeeverirerereeeeeeeeveeeenne 6 122 ifﬂi*ﬁ -------------------------------------------------------------- 16
7.7 Typical CRAraCENiSHCS oo e 7 123 HHSRBEEE oo 16
8 Detailed DeSCription .....cccceevvvieiiieeiiiee e 10 124 F"ﬂ’ﬁ; """" I 16
8.1 OVEIVIEW .ovveeeoeeeeeeeeeeeeeeeeeeeeeeeeeeesessessseseeeeeenns 10 12,5 HHUBIEE R o 16
8.2 Functional BIOCK DIagrams ............ooovwvvveeeeerrresssees 10 12.6 7!(1%\% ....... s 17
8.3 Feature DesCription...........ccovveiiiinienienie e 11 13 MU BTG R o 17

4 BT Ptz

H 3 BT A ERE
2015 4 4 H * HIRRAT .

Copyright © 2015, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps3779?qgpn=tps3779
http://www.ti.com.cn/product/cn/tps3780?qgpn=tps3780
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TPS3779, TPS3780
ZHCSDS9 —APRIL 2015

5 Device Comparison Table

PRODUCT HYSTERESIS (%) OUTPUT
TPS3779A 0.5 Push-pull
TPS3779B 5 Push-pull
TPS3779C 10 Push-pull
TPS3779D 1 Push-pull
TPS3780A 0.5 Open-drain
TPS3780B 5 Open-drain
TPS3780C 10 Open-drain
TPS3780D 1 Open-drain

6 Pin Configuration and Functions

DRY Package

DBV Package

1.45-mm x 1-mm uSON SOT23-6
(Top View) (Top View)
SENSE1 VDD vop [ [ |1 6| | ] SENSEL
GND OUT1
out1 [T ]2 5 [T ] ono
SENSE2 ouT2
out2[ [ |3 4 [ T ] sense2
Pin Functions
PIN
NO. I/0 DESCRIPTION
NAME
DRY DBV
GND 2 5 — Ground
OUT1 is the output for SENSE1. OUT1 is asserted (driven low) when the
voltage at SENSEL falls below V|1_. OUT1 is deasserted (goes high) after
oUT1 5 2 o SENSEL rises higher than V|r.. OUT1 is a push-pull output for the TPS3779
and an open-drain output for the TPS3780. The open-drain device
(TPS3780) can be pulled up to 6.5 V independent of VDD; a pull-up resistor
is required for this device.
OUT2 is the output for SENSE2. OUT2 is asserted (driven low) when the
voltage at SENSE2 falls below V;_. OUT2 is deasserted (goes high) after
OUT2 4 3 o SENSE?2 rises higher than V.. OUT2 is a push-pull output for the TPS3779
and an open-drain output for the TPS3780. The open-drain device
(TPS3780) can be pulled up to 6.5 V independent of VDD; a pull-up resistor
is required for this device.
This pin is connected to the voltage to be monitored with the use of an
SENSE1 1 6 | external resistor divider. When the voltage at this pin drops below the
threshold voltage (V,1_), OUT1 is asserted.
This pin is connected to the voltage to be monitored with the use of an
SENSE2 3 4 | external resistor divider. When the voltage at this pin drops below the
threshold voltage (V,1_), OUT2 is asserted.
Supply voltage input. Connect a 1.5-V to 6.5-V supply to VDD in order to
VDD 6 1 | power the device. Good analog design practice is to place a 0.1-pF ceramic
capacitor close to this pin (required for VDD < 1.5 V).

Copyright © 2015,

Texas Instruments Incorporated
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7 Specifications
7.1 Absolute Maximum Ratings
over operating junction temperature range (unless otherwise noted)®
MIN MAX UNIT
VDD -0.3 7 \Y
OUT1, OUT2 (TPS3779 only) -0.3 VDD + 0.3 \Y
Voltage
OUT1, OUT2 (TPS3780 only) -0.3 7 Y,
SENSE1, SENSE2 -0.3 7 \Y
Current OUT1, OUT2 +20 mA
Operating junction, T; -40 125 °C
Temperature
Storage, Tsyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

7.2 ESD Ratings

VALUE UNIT
v Electrostatic Human body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000 v
(ESD) discharge Charged device model (CDM), per JEDEC specification JESD22-C101@ +500
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
7.3 Recommended Operating Conditions
over operating junction temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Power-supply voltage 15 6.5 \
Sense voltage SENSE1, SENSE2 0 6.5 \
Output voltage (TPS3779 only) OUT1, OUT2 0 VDD + 0.3 \
Output voltage (TPS3780 only) OUT1, OUT2 0 6.5 \
Rpy Pullup resistor (TPS3780 only) 15 10,000 kQ
Current | ouT1, ouT2 -5 5/ mA
Cin Input capacitor 0.1 uF
T; Junction temperature -40 25 125 °C
7.4 Thermal Information
TPS3779, TPS3780
THERMAL METRIC® DRY (USON) | DBV (SOT23-6) UNIT
6 PINS 6 PINS
Raia Junction-to-ambient thermal resistance 306.7 193.9
Raic(top) Junction-to-case (top) thermal resistance 174.1 1345
Rais Junction-to-board thermal resistance 1734 39.0 "CW
Wit Junction-to-top characterization parameter 30.9 30.4
Wig Junction-to-board characterization parameter 171.6 38.5
Raic(bot) Junction-to-case (bottom) thermal resistance 65.2 N/A

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, .

4 Copyright © 2015, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps3779?qgpn=tps3779
http://www.ti.com.cn/product/cn/tps3780?qgpn=tps3780
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS3779, TPS3780
ZHCSDS9 —APRIL 2015

7.5 Electrical Characteristics

All specifications are over the operating temperature range of —40°C < T; < 125°C and 1.5 V £ VDD < 6.5 V, unless otherwise

noted. Typical values are at T; = 25°C and VDD = 3.3 V.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VDD Input supply range 15 6.5 \%
V(poR) Power-on reset voltage® VoL (Max) = 0.2V, lg. = 15 pA 0.8 Y
VDD = 3.3V, no load, —40°C < T; < 85°C 2.09 3.72 MA
. . VDD = 3.3V, no load, —40°C < T; < 125°C 5.80 HA
Ibp Supply current (into VDD pin)
VDD = 6.5V, no load, —40°C < T; < 85°C 2.29 4.00 HA
VDD =6.5V, no load, —40°C < T; < 125°C 6.50 HA
Positive-going input threshold o 1.194 v
ViTs voltage V(sense) rising 1% 1%
TPS37xxA
(0.5% hysteresis) 1.188 v
TPS37xxB
. (5% hysteresis) 1.134 v
V. Negative-going input threshold | V(sensg) falling TPS37TX(C
- voltage ) 1.074 \%
(10% hysteresis)
TPS37xxD
(1% hysteresis) 1.182 v
V(SENSE) falling -1% 1%
I(sENSE) Input current V(sensg) = 0 V or VDD -15 15 nA
VDD 2 1.2V, Igink = 0.4 mA 0.25 Y
VoL Low-level output voltage VDD 2 2.7 V, Igjng = 2 mMA 0.25 \Y
VDD 2 4.5V, Ignk = 3.2 mA 0.30 Y
VDD 2 1.5V, Isource = 0.4 MA 0.8 VDD Y
High-level output voltage - _
Vou (TPS3779 only) VDD 2 2.7V, Isource = 1 MA 0.8 VDD \Y
VDD 2 4.5V, lsource = 2.5 MA 0.8 VDD Y
. ngr: impedance; V(SENSE) = V(OUT) =65V, _50 50 nA
| Open-drain output leakage —40°C < T, <85°C
Ikg(OD) current (TPS3780 only) High impedance, V(sensg) = V(ouT) = 6.5 V, 250 250 A
—-40°C < T;<125°C

(1) Outputs are undetermined below V(poR)-.

Copyright © 2015, Texas Instruments Incorporated
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7.6 Timing Requirements
Typical values are at T; = 25°C and VDD = 3.3 V. SENSE transitions between 0 V and 1.3 V.

MIN NOM MAX UNIT

tpo( SENSE (rising) to OUT propagation delay 5.5 us
tpp(r) SENSE (falling) to OUT propagation delay 10 us
tsp Startup delay® 570 us

(1) During power-on or a VDD transient below VDD(min), the outputs reflect the input conditions 570 us after VDD transitions through
VDD(min).

VDD

I
|
|
|
|
|
d
|
|
|
|
|
|
|
|
|
|
.

SENSEX

= Undefined Undefined
[o%
OoUTx )
3
=3 +— tsp —> —> [+ tep( —> [+ teop < 570pus —» < 570us —»
—_— —_—

1. Timing Diagram
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7.7 Typical Characteristics
At T; = 25°C with a 0.1-pF capacitor close to VDD, unless otherwise noted.
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Typical Characteristics (T X)

At T; = 25°C with a 0.1-pF capacitor close to VDD, unless otherwise noted.

0.5 0.5
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Typical Characteristics (T X)

At T; = 25°C with a 0.1-pF capacitor close to VDD, unless otherwise noted.
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8 Detailed Description

8.1 Overview

The TPS3779 and TPS3780 are a family of small, low quiescent current (Ipp), dual-channel voltage detectors.
These devices have high-accuracy, rising and falling input thresholds, and assert the output as shown in & 1.
The output (OUTx pin) goes low when the SENSEX pin is less than V,;r_ and goes high when the pin is greater
than V,1,. The TPS3779 and TPS3780 offer multiple hysteresis options from 0.5% to 10% for use in a wide
variety of applications. These devices have two independent voltage detection channels that can be used in
systems where multiple voltage rails are required to be monitored, or where one channel can be used as an early
warning signal and the other channel used as the system reset signal.

# 1. TPS3779, TPS3780 Truth Table

CONDITIONS OUTPUT
SENSEL < Vj1_ OUT1 = low
SENSE2 < Vj1_ OUT2 = low
SENSEL > Vi1, OUT1 = high
SENSE2 > V1, OUT2 = high

8.2 Functional Block Diagrams

VDD VDD
E )
SENSEL O————————{+ SENSEL Q=+
T :% ouT1 T L oum
SENSE2 h SENSE2 h
T :]»—x ouT2 I M
+ 1 - 1
Virs = Vire B
== TPS3779 = TPS3780
GND GND
20. TPS3779 Block Diagram 21. TPS3780 Block Diagram
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8.3 Feature Description

8.3.1 Inputs (SENSE1, SENSE?2)

The TPS3779 and TPS3780 have two comparators for voltage detection. Each comparator has one external
input; the other input is connected to the internal reference. The comparator rising threshold is designed and
trimmed to be equal to V|1, and the falling threshold is trimmed to be equal to V,r_. The built-in falling hysteresis
options make the devices immune to supply rail noise and ensure stable operation.

The comparator inputs can swing from ground to 6.5 V, regardless of the device supply voltage used. Although
not required in most cases, for extremely noisy applications, good analog design practice is to place a 1-nF to
10-nF bypass capacitor at the comparator input in order to reduce sensitivity to transients and layout parasitic.

For each SENSE input, the corresponding output (OUTX) is driven to logic low when the input voltage drops
below V|r_. When the voltage exceeds V1., the output (OUTX) is driven high; see & 1.

8.3.2 Outputs (OUT1, OUT2)

In a typical device application, the outputs are connected to a reset or enable input of another device, such as a
digital signal processor (DSP), central processing unit (CPU), field-programmable gate array (FPGA), or
application-specific integrated circuit (ASIC); or the outputs are connected to the enable input of a voltage
regulator, such as a dc-dc or low-dropout (LDO) regulator.

The TPS3779 provides two push-pull outputs. The logic high level of the outputs is determined by the VDD pin
voltage. With this configuration pull-up resistors are not required, thus saving board space. However, all interface
logic levels must be examined. All OUT connections must be compatible with the VDD pin logic level.

The TPS3780 provides two open-drain outputs (OUT1 and OUT2); pull-up resistors must be used to hold these
lines high when the output goes to a high-impedance condition (not asserted). By connecting pull-up resistors to
the proper voltage rails, the outputs can be connected to other devices at correct interface voltage levels. The
outputs can be pulled up to 6.5 V, independent of the device supply voltage. To ensure proper voltage levels,
make sure to choose the correct pull-up resistor values. The pull-up resistor value is determined by Vg, the sink
current capability, and the output leakage current (lygop))- These values are specified in the Electrical
Characteristics table. By using wired-AND logic, OUT1 and OUT2 can be combined into one logic signal. The
Inputs (SENSE1, SENSE2) section describes how the outputs are asserted or deasserted. See 1 for a
description of the relationship between threshold voltages and the respective output.

8.4 Device Functional Modes

8.4.1 Normal Operation (VDD 2 VDD(min))

When the voltage on VDD is greater than VDD(min) for tgp, the output signals react to the present state of the
corresponding SENSE pins.

8.4.2 Power-On Reset (VDD < V(pog))

When the voltage on VDD is lower than the required voltage to internally pull the logic low output to GND
(Vpory), both outputs are undefined and are not to be relied upon for proper system function.

MR © 2015, Texas Instruments Incorporated 11
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9 Application and Implementation

9.1 Application Information

The TPS3779 and TPS3780 are used as precision dual-voltage detectors. The monitored voltage, VDD voltage,
and output pullup voltage (TPS3780 only) can be independent voltages or connected in any configuration.

9.1.1 Threshold Overdrive

Threshold overdrive is how much VDD exceeds the specified threshold, and is important to know because
smaller overdrive results in slower OUTx response. Threshold overdrive is calculated as a percent of the
threshold in question, as shown in 23 1:

Overdrive = | (VDD / V7 — 1) x 100% |

where
e Vris either V|r_ or V,r,, depending on whether calculating the overdrive for the negative-going threshold or the
positive-going threshold, respectively. Q)

B 16 illustrates the VDD minimum detectable pulse versus overdrive, and is used to visualize the relationship
overdrive has on tpp(r for negative-going events.

9.1.2 Sense Resistor Divider

The resistor divider values and target threshold voltage can be calculated by using 243 2 and 2% 3 to
determine Vyonwuy) @and Vyonee) respectively.

R1
Vvonwy) = (1 + —) X Vir_
R2 )

Vvionee) = (1 + %J X Viry
(3)
where
* R1 and R2 are the resistor values for the resistor divider on the SENSEX pins,
*  Vmonuy) IS the target voltage at which an undervoltage condition is detected, and
*  Vwmonere) IS the target voltage at which the output goes high when Vo rises.

Choose Rrorar ( = R1 + R2) so that the current through the divider is approximately 100 times higher than the
input current at the SENSEX pins. The resistors can have high values to minimize current consumption as a
result of low input bias current without adding significant error to the resistive divider. For details on sizing input
resistors, refer to application report SLVA450, Optimizing Resistor Dividers at a Comparator Input, available for
download from www.ti.com.

12 MR © 2015, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps3779?qgpn=tps3779
http://www.ti.com.cn/product/cn/tps3780?qgpn=tps3780
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SLVA450
http://www.ti.com

13 TEXAS
INSTRUMENTS
TPS3779, TPS3780

www.ti.com.cn ZHCSDS9 —APRIL 2015

9.2 Typical Applications

9.3 Monitoring Two Separate Rails

VDD=5V

0.1 pF
Vions = VeuLup
R1 VDD
R 5 t bl
oa reset or enable
Vivonz ) SENSEL OuT1¢ input of the system
R3 R2 TPS3780C

Rput

Toareset or enable

) SENSE?2 ouT2 ¢ input of the system

R4 G

z
O

|||—()

22. Monitoring Two Separate Rails Schematic

9.3.1 Design Requirements

% 2. Design Parameters

PARAMETER DESIGN REQUIREMENT DESIGN RESULT
VDD 5V 5V
Hysteresis 10% 10%
Monitored voltage 1 3.3V nominal, Vmonpe) = 29V, Vmon(pa) = 2.908 V, Vyonuy) = 2.618 V
VMON(UV) =26V
Monitored voltage 2 8V nominal, Vion(ee) = 2.6 V, Vionee) = 2-606 V, Vyonuy) = 2.371 V
Vmonwy) =24V
Output logic voltage 3.3-V CMOS 3.3-V CMOS

9.3.2 Detailed Design Procedure

1. Select the TPS3780C. The C version is selected to satisfy the hysteresis requirement. The TPS3780 is
selected for the output logic requirement. An open-drain output allows for the output to be pulled up to a
voltage other than VDD.

2. The resistor divider values are calculated by using A3 2 and 23 3. For SENSE1, R1 = 1.13 MQ and R2 =
787 kQ. For SENSE2, R3 (R1) = 681 kQ and R4 (R2) = 576 kQ.

9.3.3 Application Curve

Vvoni (500 ',T-’Q,”div) Vpmon2(500 mV/div)

F N

Time (5 ms/div)
23. Monitoring Two Separate Rails Curve

RN © 2015, Texas Instruments Incorporated 13
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9.4 Early Warning Detection
? VMON
o { ] O1wF
R1 VDD
Toareset or enable
) SENSE1 OuUT1C .
input of the system
R2 TPS3779C
Toareset or enable
) SENSE2 ouUT2( .
input of the system
R3 GND
24. Early Warning Detection Schematic
9.4.1 Design Requirements
Fk 3. Design Parameters
PARAMETER DESIGN REQUIREMENT DESIGN RESULT
VDD Vvon Vvon
Hysteresis 10% 10%
Monitored VOItage 1 VMON(PG) =33V, VMON(UV) =3V VMON(PG) =3.330V, VMON(U\O =2.997V
Monitored VOItage 2 VMON(PG) =39V, VMON(UV) =35V VMON(PG) =3.921V, VMON(U\O =3.529 Vv

9.4.2 Detailed Design Procedure

1. Select the TPS3779C. The C version is selected to satisfy the hysteresis requirement. The TPS3779 is
selected to save on component count and board space.

2. Use AR 4 to calculate the total resistance for the resistor divider. Determine the minimum total resistance of
the resistor network necessary to achieve the current consumption specification. For this example, the
current flow through the resistor network is chosen to be 1.41 pA. Use the key transition point for Vyonz. FOr
this example, the low-to-high transition, Vyonee), is considered more important.

VMonpG_2) 3.9V

R = = = 2.78 MQ
TOTAL | 1.41 pA
where
*  Vwmones_2) is the target voltage at which OUT2 goes high when Vo, rises, and
e lis the current flowing through the resistor network. (4)

3. After RroraL is determined, R3 can be calculated using 23 5. Select the nearest 1% resistor value for R3.
In this case, 845 kQ is the closest value.
Rgzh:l'lgﬂzmskg
| 1.41 pA (5)
4. Use 4R 6 to calculate R2. Select the nearest 1% resistor value for R2. In this case, 150 kQ is the closest
value. Use the key transition point for Vyoni. For this example, the low-to-high transition, Vyonuy), is
considered more important.

R2 = -V|T,—R3:T-1.074V—845k§22149kQ

MON(UV _1)

where
*  Vwmonwv_y IS the target voltage at which OUT1 goes low when Vo, falls. (6)

14 MR © 2015, Texas Instruments Incorporated
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5. Use /AT 7 to calculate R1. Select the nearest 1% resistor value for R1. In this case, 1.78 MQ is a 1%
resistor.

R1=Ryora. —R2-R3 = 2.78 MQ — 150 kQ — 845 kQ = 1.78 MQ @

9.4.3 Application Curve

o
VDD = Vyon (1 V/div) / \
' OUT1 (1 Vidiv) 3

QUT2 (1 V/div)

| e ]

e T T

Time (5 ms/div)
25. Early Warning Detection Curve

10 Power-Supply Recommendations

The TPS3779 and TPS3780 are designed to operate from an input voltage supply range between 1.5 V and
6.5 V. An input supply capacitor is not required for this device; however, good analog practice (required for less
VDD < 1.5 V) is to place a 0.1-yF or greater capacitor between the VDD pin and the GND pin. This device has a
7-V absolute maximum rating on the VDD pin. If the voltage supply providing power to VDD is susceptible to any
large voltage transient that can exceed 7 V, additional precautions must be taken.

For applications where SENSE is greater than 0 V before VDD, and subject to a startup slew rate of less than
200 mV per 1 ms, the output can be driven to logic high in error. To correct the output, cycle the SENSE lines
below V1_ or sequence SENSE after VDD.

11 Layout

11.1 Layout Guidelines
Place the VDD decoupling capacitor close to the device.

Avoid using long traces for the VDD supply node. The VDD capacitor, along with parasitic inductance from the
supply to the capacitor, can form an LC tank and create ringing with peak voltages above the maximum VDD
voltage.

11.2 Layout Example

Cin
vop| Hl
= Vmoni
v [ \ R
- =l e O
Rs i i R,
om0 [0 =008
| | Ra 47L7
‘OUTZD ‘ 3 H H 4 ‘ED‘*
SRy <Ry

Veu Vmonz

26. Example SOT23 Layout
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPS3779ADBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE4Q
TPS3779ADBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE4Q
TPS3779ADBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE4Q
TPS3779ADBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE4Q
TPS3779ADRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZQ
TPS3779ADRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZQ
TPS3779ADRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZQ
TPS3779ADRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZQ
TPS3779BDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE5Q
TPS3779BDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE5Q
TPS3779BDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE5Q
TPS3779BDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE5Q
TPS3779BDRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZR
TPS3779BDRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZR
TPS3779BDRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZR
TPS3779BDRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZR
TPS3779CDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE6Q
TPS3779CDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE6Q
TPS3779CDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE6Q
TPS3779CDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE6Q
TPS3779CDRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZT
TPS3779CDRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZT
TPS3779CDRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZT
TPS3779CDRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZT
TPS3779DDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE7Q
TPS3779DDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE7Q
TPS3779DDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE7Q
TPS3779DDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE7Q
TPS3779DDRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZSs
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ ©)
TPS3779DDRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 zZS
TPS3779DDRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 125 ZS
TPS3779DDRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZS
TPS3780ADBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE8Q
TPS3780ADBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE8Q
TPS3780ADBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 PE8Q
TPS3780ADBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE8Q
TPS3780ADRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 (GJ, ZzU)
TPS3780ADRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 (GJ, ZU)
TPS3780ADRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 125 (GJ, zV)
TPS3780ADRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 (GJ, ZzU)
TPS3780BDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE9Q
TPS3780BDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE9Q
TPS3780BDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 PE9Q
TPS3780BDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PE9Q
TPS3780BDRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 N
TPS3780BDRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 yAY)
TPS3780BDRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 125 zV
TPS3780BDRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 zV
TPS3780CDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PF1Q
TPS3780CDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PF1Q
TPS3780CDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 PF1Q
TPS3780CDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PF1Q
TPS3780CDRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZW
TPS3780CDRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZW
TPS3780CDRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 125 ZW
TPS3780CDRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZW
TPS3780DDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PF2Q
TPS3780DDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PF2Q
TPS3780DDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 PF2Q
TPS3780DDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PF2Q
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https://www.ti.com/product/TPS3779/part-details/TPS3779DDRYT
https://www.ti.com/product/TPS3780/part-details/TPS3780ADBVR
https://www.ti.com/product/TPS3780/part-details/TPS3780ADBVT
https://www.ti.com/product/TPS3780/part-details/TPS3780ADRYR
https://www.ti.com/product/TPS3780/part-details/TPS3780ADRYT
https://www.ti.com/product/TPS3780/part-details/TPS3780BDBVR
https://www.ti.com/product/TPS3780/part-details/TPS3780BDBVT
https://www.ti.com/product/TPS3780/part-details/TPS3780BDRYR
https://www.ti.com/product/TPS3780/part-details/TPS3780BDRYT
https://www.ti.com/product/TPS3780/part-details/TPS3780CDBVR
https://www.ti.com/product/TPS3780/part-details/TPS3780CDBVT
https://www.ti.com/product/TPS3780/part-details/TPS3780CDRYR
https://www.ti.com/product/TPS3780/part-details/TPS3780CDRYT
https://www.ti.com/product/TPS3780/part-details/TPS3780DDBVR
https://www.ti.com/product/TPS3780/part-details/TPS3780DDBVT
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
TPS3780DDBVTG4 Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PF2Q
TPS3780DDBVTG4.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 PF2Q
TPS3780DDRYR Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZX
TPS3780DDRYR.B Active Production SON (DRY) | 6 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZX
TPS3780DDRYT Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 ZX
TPS3780DDRYT.B Active Production SON (DRY) | 6 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 125 ZX

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |_ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl 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 Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPS3779, TPS3780 :
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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INSTRUMENTS

www.ti.com 10-Nov-2025

o Automotive : TPS3779-Q1, TPS3780-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
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4214840/G 08/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR
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SOLDER MASK DETAILS

4214840/G 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4214840/G 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DRY 6 USON - 0.6 mm max heig_ht

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4207181/G
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PACKAGE OUTLINE
DRYOOO6A USON - 0.6 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT

DRYOOO6A USON - 0.6 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
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NOTES: (continued)

3. For more information, see QFN/SON PCB application report in literature No. SLUA271 (www.ti.com/lit/slua271).
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DRYOOO6A

EXAMPLE STENCIL DESIGN
USON - 0.6 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.075 - 0.1 mm THICK STENCIL
SCALE:40X

4222894/A 01/2018

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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