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5 Device Comparison Table

PRODUCT HYSTERESIS (%) OUTPUT
TPS3779B-Q1 5 Push-pull
TPS3779C-Q1 10 Push-pull
TPS3780A-Q1 0.5 Open-drain
TPS3780B-Q1 5 Open-drain
TPS3780C-Q1 10 Open-drain

6 Pin Configuration and Functions

DBV Package
6-Pin SOT-23
Top View

wob [ ] 1 6 | ] sensex
outt1 [ ] 2 s | ] onD
out2 [ | 3 4 | ] sense2

Not to scale

Pin Functions

NAME

NO.

11O DESCRIPTION

GND

— | Ground

ouT1

OUT1 is the output for SENSE1. OUT1 is asserted (driven low) when the voltage at SENSEL falls below V,_.
OUT1 is deasserted (goes high) after SENSEL1 rises higher than V,r..

(0] OUT1 is a push-pull output for the TPS3779-Q1 and an open-drain output for the TPS3780-Q1.

The open-drain device (TPS3780-Q1) can be pulled up to 5.5 V independent of VDD; a pullup resistor is
required for this device.

ouT2

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 SENSEZ2 rises higher than V,r..

(0] OUT2 is a push-pull output for the TPS3779-Q1 and an open-drain output for the TPS3780-Q1.

The open-drain device (TPS3780-Q1) can be pulled up to 5.5 V independent of VDD; a pullup resistor is
required for this device.

SENSE1

This pin is connected to the voltage to be monitored with the use of an external resistor divider.
When the voltage at this pin drops below the threshold voltage (V,1_), OUTL1 is asserted.

SENSE2

This pin is connected to the voltage to be monitored with the use of an external resistor divider.
When the voltage at this pin drops below the threshold voltage (V,r_), OUT2 is asserted.

VDD

Supply voltage input. Connect a 1.5-V to 5.5-V supply to VDD in order to power the device. Good analog
design practice is to place a 0.1-puF ceramic capacitor close to this pin (required for VDD < 1.5 V).

Copyright © 2016, 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
OUT1, OUT2 (TPS3779-Q1 only) -0.3 VDD + 0.3

Voltage \%
OUT1, OUT2 (TPS3780-Q1 only) -0.3 7
SENSE1, SENSE2 -0.3 7

Current OUT1, OUT2 +20 mA
Operating junction, T;@ —40 125

Temperature °C
Storage, Tsyg -65 150

(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.

(2) For low-power devices, the junction temperature rise above the ambient temperature is negligible; therefore, the junction temperature is
considered equal to the ambient temperature (T; = Ta).

7.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per AEC Q100-002 +2000
V(Esp) Electrostatic discharge - \%
Charged-device model (CDM), per AEC Q100-011 +500
(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
7.3 Recommended Operating Conditions
over operating junction temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Power-supply voltage 15 5.5 \%
Sense voltage SENSE1, SENSE2 0 55 \%
Output voltage (TPS3779-Q1 only) OUT1, OUT2 0 VDD + 0.3 \%
Output voltage (TPS3780-Q1 only) OUT1, OUT2 0 5.5 \Y
Rpy Pullup resistor (TPS3780-Q1 only) 15 10,000 kQ
Current | ouTt, ouT2 -5 5/ mA
Cin Input capacitor 0.1 uF
T, Junction temperature -40 25 125 °C
7.4 Thermal Information
TPS3779-Q1, TPS3780-Q1
THERMAL METRIC® DBV (SOT-23) UNIT
6 PINS
Rosa Junction-to-ambient thermal resistance 193.9 °CIW
RoJc(top) Junction-to-case (top) thermal resistance 1345 °CIW
Ross Junction-to-board thermal resistance 39.0 °CIW
LAL Junction-to-top characterization parameter 304 °CIW
Vi Junction-to-board characterization parameter 38.5 °CIW
RoJc(bot Junction-to-case (bottom) thermal resistance N/A °CIW

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

report.

Copyright © 2016, Texas Instruments Incorporated
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7.5 Electrical Characteristics

all specifications are over the operating temperature range of —40°C < T; < +125°C and 1.5 V < VDD £ 5.5 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 55 \%
V(poR) Power-on-reset voltage ¥ VoL (Max) = 0.2V, lg. = 15 pA 0.8 Y
| Supnl t (into VDD pin) VDD = 3.3V, no load 2.09 5.80 A
u current (into in
bP PRy P VDD = 5.5V, no load 2.29 650,
Positive-going input threshold - 1.194 v
Vir+ voltage V(sensEx) fising 1% 1%
TPS37xxA-Q1
(0.5% hysteresis) 1.188
. TPS37xxB-Q1
Vir \l;l;?;gig/e-going input threshold | V(sensex) falling (5% hysteresis) 1.134 v
TPS37xxC-Q1 1074
(10% hysteresis) ’
V(SENSEX) falling -1% 1%
Isensex)  Input current V(sensex) = 0 V or VDD -15 15 nA
VDD 215V, Ignk = 0.4 mA 0.25
VoL Low-level output voltage VDD 2 2.7 V, Igink = 2 mA 0.25 \%
VDD 245V, Ignk = 3.2mA 0.30
VDD 2 1.5V, Isource = 0.4 mA 0.8 VDD
High-level output voltage - _
VoH (TPS3779-Q1 only) VDD 2 2.7 V, Isoyrce = 1 mA 0.8 VDD Y
VDD 2 4.5V, Isource = 2.5 mA 0.8 VDD
Open-drain output leakage Lo _ _
IIkg(OD) current (TPS3780-Q1 only) High impedance, V(SENSEX) = V(OUTX) =55V -250 250 nA
(1) Outputs are undetermined below V(pgR).
Copyright © 2016, Texas Instruments Incorporated 5
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7.6 Timing Requirements
typical values are at T; = 25°C and VDD = 3.3 V; SENSEX transitions between 0 V and 1.3 V

MIN NOM MAX UNIT

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

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

VDD
SENSEX 3
S| ~ Undefined ~ Undefined

s | | | | | |
OUTX N ; : | ! |
2 | | | | | ;

o — tsp —W —> [+ tep( —> [+ teop '« 570us —» < 570pus —»
_— : ! —

1. Timing Diagram

6 X © 2016, Texas Instruments Incorporated
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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)

Output Source Current (mA)

12. Output Voltage High vs Output Current
(VDD =55 V)
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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-Q1 and TPS3780-Q1 are 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;_ and goes high when the pin is greater than
Vir:. The TPS3779-Q1 and TPS3780-Q1 offer two hysteresis options (5% and 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 can be used as the system reset signal.

Fk 1. TPS3779-Q1, TPS3780-Q1 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
1 y S
SENSEL +_U' }— ouTL SENSE1 >—U —— OuTL
SENSE2 + SENSE2 +
ouT2 ouT2
. EJ >—UEJ
+ + —
{ ) Virs - { ) Vit+ -
— TPS3779-Q1 — TPS3780-Q1
GND GND
Copyright © 2016, Texas Instruments Incorporated Copyright © 2016, Texas Instruments Incorporated
20. TPS3779-Q1 Block Diagram 21. TPS3780-Q1 Block Diagram

10 X © 2016, Texas Instruments Incorporated
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8.3 Feature Description

8.3.1 Inputs (SENSE1, SENSE?2)

The TPS3779-Q1 and TPS3780-Q1 each 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 V1., and the falling threshold is trimmed to be equal to V|_. 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 5.5 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 SENSEX 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-Q1 provides two push-pull outputs. The logic high level of the outputs is determined by the VDD
pin voltage. Pullup resistors are not required with this configuration, thus saving board space. However, all
interface logic levels must be examined. All OUTx connections must be compatible with the VDD pin logic level.

The TPS3780-Q1 provides two open-drain outputs (OUT1 and OUT2); pullup resistors must be used to hold
these lines high when the output goes to a high-impedance condition (not asserted). By connecting pullup
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 5.5 V, independent of the device supply voltage. To ensure proper
voltage levels, make sure to choose the correct pullup resistor values. The pullup resistor value is determined by
VoL, 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, SENSE?2) 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 SENSEX 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.
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9 Application and Implementation

x

/:

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

9.1 Application Information

The TPS3779-Q1 and TPS3780-Q1 are used as precision, dual-voltage detectors. The monitored voltage, VDD
voltage, and output pullup voltage (TPS3780-Q1 only) can be independent voltages or connected in any
configuration.

9.1.1 Threshold Overdrive

Threshold overdrive is how much Vggnser OF Vsenser €xceeds the specified threshold, and is important to know
because a smaller overdrive results in a slower OUTx response. Threshold overdrive is calculated as a percent
of the threshold in question, as shown in 223 1:

Overdrive = | (VSENSE].,Z / V|T - 1) x 100% |

where

e Vris either V|r_ or V|1, depending on whether calculating the overdrive for the negative-going threshold or the
positive-going threshold, respectively

*  Vgenser2 IS the voltage at the SENSEL or SENSE2 input Q)

16 illustrates the minimum detectable pulse on the SENSEXx inputs versus overdrive, and is used to visualize
the relationship that overdrive has on tpp(;) for negative-going events.

9.1.2 Sense Resistor Divider

The resistor divider values and target threshold voltage can be calculated by using 23 2 and 2= 3 to
determine Vyonwuy) @and Vyonee) respectively.

R1
Vivonuy) = [l + —j X Vir_
(V) R2 @
R1
VMonpe) = (1 + _j X Virs
(PG) R2 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

*  Vwmonero) is the target voltage at which the output goes high when Vo rises

Choose Rro7aL (equal to 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, see the Optimizing Resistor Dividers at a Comparator Input application report (SLVA450), available for
download from www.ti.com.

12 X © 2016, Texas Instruments Incorporated
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9.2 Typical Applications

9.2.1 Monitoring Two Separate Rails

VDD=5V

VMONl e
R1 VDD

Vmonz ¢———OSENSE1 OUT1

R3 R2 § TPS3780C-Q1

To areset or enable
input of the system.

To areset or enable

SENSE2 ouT2 input of the system.

R4 GND

1 l Copyright © 2016, Texas Instruments Incorporated

22. Monitoring Two Separate Rails Schematic
9.2.1.1 Design Requirements

# 2. Design Parameters

PARAMETER DESIGN REQUIREMENT DESIGN RESULT
VDD 5V 5V
Hysteresis 10% 10%

3.3 V nominal, Vyonepg) = 2.9V,

Monitored voltage 1
g Vmonwy) =2.6 V

VMON(PG) = 2.908 V, VMON(UV) =2.618V

3V nominal, VMON(PG) =26V,
VMON(UV) =24V

Output logic voltage 3.3-V CMOS 3.3-V CMOS

Monitored Voltage 2 VMON(PG) = 2.606 V, VMON(UV) =2371V

9.2.1.2 Detailed Design Procedure

1. Select the TPS3780C-Q1. The C version is selected to satisfy the hysteresis requirement. The TPS3780-Q1

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 A= 2 and 2243 3. For SENSE1, R1 = 1.13 MQ and R2 =
787 kQ. For SENSE2, R3 (R1) = 681 kQ and R4 (R2) = 576 kQ.

9.2.1.3 Application Curve

Vuons (500 mV/div) Vyonz(500 mV/div)

F o\

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

RN © 2016, Texas Instruments Incorporated 13
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9.2.2 Early Warning Detection
VMON
¢ ’ J_O.l uF
R1 VDD
To a reset or enable
SENSE1 ouT1O—— .
input of the system.
R2 TPS3779C-Q1
ENSE2 T To areset or enable
SENS ou input of the system.
R3 GND
Copyright © 2016, Texas Instruments Incorporated
24. Early Warning Detection Schematic
9.2.2.1 Design Requirements
% 3. Design Parameters
PARAMETER DESIGN REQUIREMENT DESIGN RESULT
VDD Vmon Vmon
Hysteresis 10% 10%
Monitored voltage 1 VMON(PG) =33V, VMON(UV) =3V VMON(PG) =3.330V, VMON(U\/) =2.997V
Monitored voltage 2 VMON(PG) =39V, VMON(UV) =35V VMON(PG) =3.921V, VMON(U\/) =3.529V

9.2.2.2 Detailed Design Procedure

1. Select the TPS3779C-Q1. The C version is selected to satisfy the hysteresis requirement. The TPS3779-Q1
is selected to save on component count and board space.

2. Use 23 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 Vygno. For
this example, the low-to-high transition, Vyonee), is considered more important.

_ VvonpG_2) 39V

R = = =2.78 MQ
TOTAL | 1.41 pA
where
*  Vwmoneprs_2) IS the target voltage at which OUT2 goes high when Vo rises
* lis the current flowing through the resistor network 4)

3. After Rrora. 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.

R3:h:w:846kg
I 1.41 pA (5)

4. Use A3\ 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 high-to-low transition, Vyonuy) is
considered more important.

RZ:MoVﬁ_ _R3=2T8MQ ) 574 v _ 845 kQ = 149 kQ
Vvonv 1) 3V
where
*  Vmonwv_1) IS the target voltage at which OUT1 goes low when Vo falls (6)
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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 @

9.2.2.3 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-Q1 and TPS3780-Q1 are designed to operate from an input voltage supply range between 1.5 V
and 5.5 V. An input supply capacitor is not required for this device; however, good analog practice is to place a
0.1-uF 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 SENSEX is greater than 0 V before VDD, and is 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 SENSEX lines
below V1_ or sequence SENSEX 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 circuit that creates 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
| | Ry 47L7
‘OUTZD ‘ 3 H H 4 ‘ED‘*
T TR,

Veu Vmonz

26. Example SOT-23 Layout
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12.1 23
12.1.1 FFRIFF

12.1.1.1 3PS

PR (EVM) W[5 TPS3779-Q1 fl TPS3780-Q1 AL E(EH, HBIIPAL I ik Rt . TPS3780EVM-154 T
HHPEA A48 T TPS3780EVM-154 (13t B FAIPEAl BB

EVM @ M (T1) Mk B TPS3779-Q1 Al TPS3780-Q1 7= it S IREL, W] B4 TI W L5 M
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12.1.1.2 Spice ##

TR BN RS RERS, ] SPICE FEALGH B B EAT TF MU AR A o AT DUMAH R 3344 7= i S
4 e () 0 AR 3R EL TPS3779-Q1 A1 TPS3780-Q1 ) SPICE %!,

12.1.2 #8fFar &

TPS3779xQyyyzQ1 Fl TPS3780xQyyyzQ1 /& iX Ledsf1id Har % 297 . TPS3779-Q1 1 TPS3780-Q1 R 3k
TR RS x T RREE A, yyy RS EEARRRT, z NE R,

« nfl: TPS3780CDBVRQ1

Z%l: TPS3780-Q1 (FFi)

e 10%

DBV #3%: 6 5| /NME RS SRS (SOT)-23

HEEE: R #R 3000 H

12.2 XCRYCHF

12.2.1 M=

ARSI R

»  (TPS3780EVM-154 P i) (Likégm'5: SLVUT96)

o MWHRE (AL BN G B M E ALY CCHRR S : SLVA450)

12.3  FRROCRY BE s sn

W EWCCRY AN, E VI www.ti.com.cn W BRSSO, A B AR IEREFL (Alert me) S
Jo . BIATAR R E W L s i 7 B R . AR MRS B, B S BT SO TR BT T Sl s

12.4 HHRBERE

T%Ei’%%ﬂﬁ?ﬁ%iﬁﬁ@%ﬁo VO ROR SR . SR SR BEE . LR, I BT DARRIE Uy [ A Fr Bl
DT

xR 4. BB
2 7= i SRR FE R 506% FAR Y T B 54 XRHHRX
TPS3779-Q1 1 i Ak 1 F i Ak 1 F i Ak 1 F i Ak 1 i Ak
TPS3780-Q1 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak
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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 ©)
@ )

TPS3779BQDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 120E
TPS3779BQDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 120E
TPS3779BQDBVRQ1G4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 120E

TPS3779BQDBVRQ1G4.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 120E

TPS3779CQDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12PE
TPS3779CQDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12PE

TPS3780AQDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12FE
TPS3780AQDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12FE

TPS3780BQDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12GE
TPS3780BQDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12GE

TPS3780CQDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12HE
TPS3780CQDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 12HE

@ 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.
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Important Information and Disclaimer:The information provided on this page represents TI'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-Q1, TPS3780-Q1 :

o Catalog : TPS3779, TPS3780

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS3779BQDBVRQ1 SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
TPS3779BQDBVRQ1G4 | SOT-23 | DBV 6 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TPS3779CQDBVRQ1 SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
TPS3780AQDBVRQ1 SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
TPS3780BQDBVRQ1 SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
TPS3780CQDBVRQ1 | SOT-23 | DBV 6 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS3779BQDBVRQ1 SOT-23 DBV 6 3000 180.0 180.0 18.0
TPS3779BQDBVRQ1G4 SOT-23 DBV 6 3000 180.0 180.0 18.0
TPS3779CQDBVRQ1 SOT-23 DBV 6 3000 180.0 180.0 18.0
TPS3780AQDBVRQ1 SOT-23 DBV 6 3000 180.0 180.0 18.0
TPS3780BQDBVRQ1 SOT-23 DBV 6 3000 180.0 180.0 18.0
TPS3780CQDBVRQ1 SOT-23 DBV 6 3000 180.0 180.0 18.0
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
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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.

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
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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
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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.

INSTRUMENTS
www.ti.com



ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	目录
	4 修订历史记录
	5 Device Comparison Table
	6 Pin Configuration and Functions
	7 Specifications
	7.1 Absolute Maximum Ratings
	7.2 ESD Ratings
	7.3 Recommended Operating Conditions
	7.4 Thermal Information
	7.5 Electrical Characteristics
	7.6 Timing Requirements
	7.7 Typical Characteristics

	8 Detailed Description
	8.1 Overview
	8.2 Functional Block Diagrams
	8.3 Feature Description
	8.3.1 Inputs (SENSE1, SENSE2)
	8.3.2 Outputs (OUT1, OUT2)

	8.4 Device Functional Modes
	8.4.1 Normal Operation (VDD ≥ VDD(min))
	8.4.2 Power-On-Reset (VDD < V(POR))


	9 Application and Implementation
	9.1 Application Information
	9.1.1 Threshold Overdrive
	9.1.2 Sense Resistor Divider

	9.2 Typical Applications
	9.2.1 Monitoring Two Separate Rails
	9.2.1.1 Design Requirements
	9.2.1.2 Detailed Design Procedure
	9.2.1.3 Application Curve

	9.2.2 Early Warning Detection
	9.2.2.1 Design Requirements
	9.2.2.2 Detailed Design Procedure
	9.2.2.3 Application Curve



	10 Power-Supply Recommendations
	11 Layout
	11.1 Layout Guidelines
	11.2 Layout Example

	12 器件和文档支持
	12.1 器件支持
	12.1.1 开发支持
	12.1.1.1 评估模块
	12.1.1.2 Spice 模型

	12.1.2 器件命名规则

	12.2 文档支持
	12.2.1 相关文档　

	12.3 接收文档更新通知
	12.4 相关链接
	12.5 社区资源
	12.6 商标
	12.7 静电放电警告
	12.8 Glossary

	13 机械、封装和可订购信息

