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4 Device Nomenclature

Device Decoder in 72 3> 5 describe how to decode certain device function of the device based on its part
number. Not all part numbers follow this nomenclature. Use #% 4-1 as the part number decoding table for all

devices.

# 4-1. Device Configuration Table

ORDERABLE PART NAME Overvoltage Overvolta_ge Undervoltage Undervolta.ge CTR/CTS Latch / BIST.RESET
(Vitp) Hysteresis (Virn) Hysteresis UVbypass Trigger
TPS3762D020VDDFRQ1 800mV 2% N/A N/A ADJ/ ADJ Both Yes
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5 Device Comparison

Device Decoder shows some of the device naming nomenclature of the TPS3762-Q1. Not all device namings
follow this nomenclature table. For a detailed breakdown of every device part number by threshold voltage
options, BIST configurations, Latch configurations, CTR options, CTS options, and UV bypass, see &7 a4
for more details. Contact Tl sales representatives or on Tl's E2E forum for detail and availability of other options.

A
TPS3762 )I( XX XX XXX X XX

VITP VITN

Overvoltage Undervoltage

Topology Threshold Voltage Package
BIST
Suffix | CTR CTS La;::ﬁ::v RESET 2% Hysteresis Option 5% Hysteresis Option Suffix Name
Trigger
A ADJ ADJ Disabled Yes Suffix vIT Suffix vIT Suffix vIT Suffix vIT DDF SOT-23
B ADJ ADJ Latch Yes 162 800mV  |D7 8.5V 5 8 8.5V
C ADJ  |ADJ UVBypass Yes A7 2.V D8 fov X Ix_s—@v
D ADJ ADJ Both Yes A8 2.8V D9 9.5V 9.5V
E ADI  |Sps Disabled Yes A9 25V [0 10V 10V Reel
F ADJ  [Sus Latch Yes BO 3V lEl 11V 11V | Suffix ] Name ‘
G ADJ  [Sus UVBypass Yes Bl 3.1V E2 12V 12V |R |Large ‘ )
H ADJ Sps Both Yes B2 3.2V E3 13v 13v
[ ADJ ADJ Disabled No B3 3.3V E4 14v 14v Rating
) ADJ  [ADJ Latch No B4 3.4V IES 15V 15V [ Suffix T Name | o—
K ADJ  |ADJ UVBypass No BS 35V E6 16V 16V [a1 |AuTO |
L ADJ ADJ Both [No B6 3.6V E7 v v
™M ADJ Sus Disabled No B7 3.V E 18v 18v
N ADJ  [Sps Latch No B3 3.8V E9 20V 20V
o ADJ Sps UVBypass No B9 3.9v FO 22V 22V
P ADJ Sps Both No co 4V F1 24V 24V
Q 200ms [S s Disabled Yes Cc1 4.1V F2 26V 26V
R 200ms |5 ps Latch Yes Cc2 4.2V F3 28V 28V
c3 4.3V F4 30V 30V
c4 4.4V F5 32v 32V
c5 4.5V F6 34v 34V
Cc6 4.6V F7 36V 36V
c7 4.7V F8 38V 38V
c8 4.8V F9 40V 40V
c9 4.9V GO 42V 42V
DO S5V G1 46V 46V
D1 5.5V G2 48V 48V
D2 6V G3 50V 50V
D3 6.5V G4 54V 54V
D4 N G5 SV 57V
D5 7.5V G6 S8V B
D6 8V G7 60V 60V
W7 7%
uv uvOnly [ov OV Only
10% Hysteresis Option 10% Hysteresis Option
Suffix vIT Suffix VIT Suffix vIT Suffix VIT
0 800mV  [Q1 4.1V R6 8V T2 26V
07 2.7V Q2 4.2V R7 8.5V T3 28V
08 2.8V Q3 4.3V R8 EY T4 30V
09 2.9v Q4 4.4V R9 9.5V T5 32V
PO 3V Qs 4.5V SO 1ov T6 34V
P1 3.1V Q6 4.6V |Sl 11v T7 36V
P2 3.2v Q7 4.7V S2 12v T8 38V
P3 3.3V Q8 4.8V S3 13v T9 40V
P4 3.4V Q9 4.9V S4 14v uo 42V
P5 3.5V RO S5V S5 15v Ul 46V
P6 3.6V R1 5.5V S6 16V U2 48V
P7 3.7V R2 6V S7 v u3 50V
P8 3.8V R3 6.5V S8 18v u4 54V
P9 3.9V R4 N S9 20V us S5V
Qo 4V RS 7.5V TO 22V 3 58V
|T1 24V u7 60V

1. Suffix 02, 05, and 10 with VIT of 800mV corresponds to the adjustable variant, do not have internal voltage

divider

2. Not all TPS3762-Q1 devices can be decoded by this table. Refer to =72 =~ 4 for a decoding table by part

number.
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6 Pin Configuration and Functions

A )
©)

VDD C 1 8 : cTs
SENSE C 2 7 : CTR

GNDCS

[«2]

BIST_EN/LATCH_CLR

RESET[ |4 s| ]BisT

——

6-1. DDF Package,
8-Pin SOT-23,
TPS3762-Q1 (Top View)

R 6-1. Pin Functions

PIN

NAME

NO.

/10

DESCRIPTION

VDD

Input Supply Voltage: Supply voltage pin. For noisy systems, bypass with a 0.1uF
capacitor to GND.

SENSE

Sense Voltage: Connect this pin to the supply rail that must be monitored. See Section
8.3.2 for more details.
Sensing Topology: Overvoltage (OV) or Undervoltage (UV) or Window (OV + UV)

Ground. Ground pin. All GND pins must be electrically connected to the board ground.

Output Reset Signal: RESET asserts when SENSE crosses the voltage threshold after
the sense time delay, set by CTS, and remains asserted for the reset time delay period, set
by CTR, after SENSE transitions out of a fault condition. For latch variants RESET remains
asserted until the latch is cleared. The active low open-drain reset output requires an
external pullup resistor. See Section 8.3.3.2 for more details.

Output topology: Open-Drain Active-Low

@
3

Built-In Self-Test: BIST asserts when a logic high input occurs on the BIST_EN /
LATCH_CLR or BIST_EN pin, this initiates the internal BIST testing. BIST recovers after
tgrsT to signify BIST completed successfully. BIST remains asserted for a time period longer
than tgjsT if there is a failure during BIST. BIST active-low open-drain output requires an
external pullup resistor. See Section 8.3.6 for more details.

BIST_EN/
LATCH_CLR

Built-in Self-test Enable and Latch Clear: A logic high input must occur on the BIST_EN /
LATCH_CLR to initate BIST and clear a latched OV/UV fault. See Section 8.3.6 for more
details.

CTR

RESET Time Delay: User-programmable reset time delay for RESET. Connect an external
capacitor for adjustable time delay or leave the pin floating for the shortest delay. See
Section8.3.4 for more details.

CTS

SENSE Time Delay: User-programmable sense time delay for SENSE. Connect an
external capacitor for adjustable time delay or leave the pin floating for the shortest delay.
See Section 8.3.5 for more details.
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7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range, unless otherwise noted ()

MIN MAX UNIT
Voltage Vob. VsENsE(Adjustable) VRESET -0.3 70 \
Voltage VSENSE(Fixed) -65 70 \%
Voltage Vers, Vetr -0.3 6 \%
Voltage VBisT, VBIST_ENs VBIST_EN/LATCH_CLR -0.3 6 \
Current IResET: IBIST 10 mA
Temperature @ Operating junction temperature, T, —40 150 °C
Temperature @ Operating Ambient temperature, T —40 150 °C
Temperature (@) Storage, Teg —-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.

(2) As aresult of the low dissipated power in this device, it is assumed that T; = T.

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 +750

(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 free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT

Voltage Vpp 2.7 65 \
Voltage VSENSE! Vm 0 65 \
Voltage VCTS: VCTR 0 55 \%
Voltage VaisT, VBIST_EN» VBIST_ENILATCH_CLR 0 5.5 \Y
Current IRESETS IBIST 0 5 mA
T, ™M Junction temperature (free air temperature) —40 125 °C

(1)  As aresult of the low dissipated power in this device, it is assumed that T; = Ta.
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7.4 Thermal Information

TPS3762-Q1
THERMAL METRIC () DDF UNIT
8-PIN
Rga Junction-to-ambient thermal resistance 154.6 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 774 °C/W
Reys Junction-to-board thermal resistance 73.2 °C/W
Wyt Junction-to-top characterization parameter 4.8 °C/W
Wis Junction-to-board characterization parameter 72.9 °C/W
Rauc(bot) Junction-to-case (bottom) thermal resistance N/A °C/W

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

At Vppminy < Vop < Vpp (wax), CTR = CTS = open, output RESET pull-up resistor Rpy = 10kQ, voltage Vpy = 5.5V, output
BIST pull-up resistor Rpy g5t = 10kQ, voltage Vpy gist= 5.5V, and load C pap = 10pF. The operating free-air temperature
range Ta = —40°C to 125°C, unless otherwise noted. Typical values are at Tp = 25°C and Vpp = 12V and V1 = 6.5V (V|7
refers to Virn or Vitp).

PARAMETER TEST CONDITIONS MIN TYP MAX‘ UNIT
POWER SUPPLY
Vpp Supply Voltage 2.7 65 \%
uvLo ™M Undervoltage Lockout Vpp rising above Vpp i) 2.6 v
UVLO(HYS Undervoltage Lockout .
1) ( ) Hysteresis 9 VDD faIIlng below VDD (MIN) 500 mV
Power on Reset Voltage (?) _
Veor@ese) | RESET, Active Low Y0L<M5X> ;3'1%0”/1\’ 14 v
(Open-Drain) OUT (Sink) M
Power on Reset Voltage (@) _
Veor@isT) | BIST, Active Low YOL(M’?X) ;3’1%0”/1\/ 1.4 Vv
(Open-Drain) OUT (Sink) H
. . Vi1 =800mV
| Supply current into V in 4 8.1 A
bp PPy oo P Vbp (MiN) < Vb < Vpp (MAX) H
SENSE (Input)
IsensE Input current Vit = 800mV 200 nA
Input Threshold Negative _ @) } o
VITN (Undervoltage) VlT 800mV 0.9 0.9 %
Input Threshold Positive
Virp (Overvoltage) Vit = 800mV ©) -0.9 0.9 %
. Vi =0.8vV
4) T o
Vhys Hysteresis Accuracy Viys Range = 2% 15 2 25 %
RESET (Output)
. VReseT = 5.5V
| Open-Drain leakage 300 nA
kg(OD) P o Virn < Vsense < Vite
. VRESET = 65V
| Open-Drain leakage 300 nA
kg(OD) P ° Virn < Vsense < Vite
VoL © Low level output voltage 2.1V SYDD < 65V 350 mV
IrEseT = 2.7MA
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7.5 Electrical Characteristics (f7X)

At Vppminy < Vop < Vpp (wax), CTR = CTS = open, output RESET pull-up resistor Rpy = 10kQ, voltage Vpy = 5.5V, output
BIST pull-up resistor Rpy_pist = 10kQ, voltage Vpy gist= 5.5V, and load C oap = 10pF. The operating free-air temperature
range Tp = —40°C to 125°C, unless otherwise noted. Typical values are at Tp = 25°C and Vpp = 12V and V|1 = 6.5V (V|1

refers to Vit or Vitp).

PARAMETER TEST CONDITIONS MIN TYP MAX‘ UNIT

Capacitor Timing (CTS, CTR)
ReTr Internal resistance (CTR) 2.96 3.7 4.44 MQ
Rets Internal resistance (CTS) 2.96 3.7 4.44 MQ
Built-in Self-test
likg(BTST) Open-Drain leakage ://T:Vzg:; <Virp 300 nA
likg(BTST) Open-Drain leakage xT <=V?;§I:2E <Virp 300 nA
VBIST oL Low level output voltage |21/ f ;EE <65V 300 mV

- BIST =
VBIST EN BIST_EN pin logic low input 500 mV
VBIsT EN BIST_EN pin logic high input 1300 mV
VBIST EN/ LATCH_CLR pin logic low 500 mv
LATCH_CLR input
VBIST EN/ LATCH_CLR pin logic high 1300 mv
LATCH_CLR input

(1)  When Vpp voltage falls below UVLO, RESET is asserted. Vpp slew rate < 100mV / ys
(2)  Vpor is the minimum Vpp voltage for a controlled output state. Below Vpog, the output cannot be determined. Vpp slew rate <

100mV/us

(3) For adjustable voltage guidelines and resistor selection refer to Adjustable Voltage Thresholds in Application and Implementation

section

(4) Hysteresis is with respect to V|tp and V1 voltage threshold. V,rp has negative hysteresis and V 1y has positive hysteresis.
(5) For Von and Vg, relation to output variants refer to Timing Figures after the Timing Requirement Table
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7.6 Switching Requirements

At Vppminy < Vop = Vop (vax), CTR = CTS = open and enabled, output RESET pull-up resistor Rpy = 10kQ, voltage Vpy =
5.5V, output BIST pull-up resistor Rpy grsT = 10kQ, voltage Vpy gist= 5.5V, and load C oap = 10pF. The operating free-air
temperature range Tp = — 40°C to 125°C, unless otherwise noted. Typical values are at Ty = 25°C and Vpp = 12V and V1 =

6.5V (VIT refers to VITN or V|Tp).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Common Switching Requirements
t RESET release time delay \C/IT = ?%]prz\; 350 600 us
CTR(No Cap) (1) CTR =
(CTR) 20% Overdrive from Hysteresis
. VIT = 800mV
Sense detect time delay
tcTs(No Cap) ) Ccrs = Open 85 100 s
(CTS) 20% Overdrive from V1
tsp Startup Delay () Cctr = Open 1 ms
BIST Switching Requirements
Rising edge of BIST_EN
BISTenpd |15 BIST asserting 23 Hs
Rising edge of BIST_EN
BISTen pd |15 RESET asserting 23 Hs
o Rising edge of BIST to _ _
tBIST_recover SENSE input valid CCTR = Open, BIST = Enabled 350 600 us
teisT BIST run time 3.5 ms
Startup time with BIST run
tsp+BIST time P 4.5 ms
LATCH Switching Requirements
taisT_EN/ i BIST
- Rising edge of BIST to _ .
LATCH_CLR_R SENSE input valid CCTR = Open, BIST = Disabled 10 us
ecover

(1) CTR Reset detect time delay:

Overvoltage active-low output is measure from Vtp_yys to Voy
Undervoltage active-low output is measure from Vitn + Hys t0 Von

(2) CTS Sense detect time delay:

Overvoltage active-low output is measure from V|p to Vo,
Undervoltage active-low output is measure from V,ry to Vo,
(3) During the power-on sequence, Vpp must be at or above Vpp i) for at least tsp.gisT + toTr before the output is in the correct state
based on Vggnse-
tsp time includes the propagation delay (Cctr = Open). Capacitor on CTR will add time to tgp.
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7.7 Timing Requirements

At Vppminy < Vop = Vop (vax), CTR = CTS = open and enabled, output RESET pull-up resistor Rpy = 10kQ, voltage Vpy =
5.5V, output BIST pull-up resistor Rpy gisT = 10kQ, voltage Vpy gist= 5.5V, and load C, pap = 10pF. The operating free-air
temperature range Ta = — 40°C to 125°C, unless otherwise noted. Typical values are at Ta = 25°C and Vpp = 12V and V1 =
6.5V (VIT refers to VITN or V|Tp).

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT

Common timing parameters

BIST timing parameters

tBIST_en Glitch B|ST_EN Glitch immunity 11 us
Minimum BIST_EN input
tBiST_en width to initate BIST 1.2 8 us
LATCH timing parameters
tBisT EN/
LATCH_CLR Latch Glitch immunity 1.5 us
Glitch
teisT EN/ Latch input width to clear
H 1.6 us
LATCH_CLR  |latch
Copyright © 2024 Texas Instruments Incorporated BT 57— RN 2 (S AER O Bb) 3515 1"
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8 Timing Diagrams

VooMming— — _

|
|
|
SENSE Vsense '
Virn + Viys — :— —_ A — —
steresis
VilN — — — — — — |
' | ! | I ' |
| | | |
| [ | | l |
| P! | | :
| | | | | | | |
cl | | lc
| | I |
=] =]
2 | 7 ! ' I / 'a
— Z | N | ' | g
RESET 2 tsp + t | =
2 —V: sz t TR 4__’: [ _’: ters [¢— —> forr [«— | « 18
BIST
| |
| L | | | N
| ' Lo | | ! |
A. The timing diagram assumes the open-drain output RESET pin is connected via an external pull-up resistor to Vpp.
B. Be advised that [4] 8-1 shows the Vpp falling slew rate is slow or the Vpp decay time is much larger than the propagation detect delay (tctr) time.
C. RESET is asserted when Vpp goes below the UVLOyn) threshold after the time delay, tcrr, is reached.
K 8-1. SENSE Undervoltage (UV) Timing Diagram
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Vopming —

.|_

I
|
I
- 4l — e —

|
|
|
SENSE Virp — — I Sl i
VITP'VHYS—:——-l———— - |
| |
Vsense 1 : P! | ' : |
| | I I I I | |
| | | : | : | |
l | by | | I[ *See :
C: | I | t<ters | | INote ] {2
=N | : I / : I I / |3
o) ' : | | e
RESET 3 top + to | | ' '3
3| _’: _[:_ t = < fe— > fors [ —> torr [+ l «— 18
BIST | |
| ' ' |
/] | L | | | N
| . | . | I
A. The timing diagram assumes the open-drain output RESET pin is connected via an external pull-up resistor to Vpp.
B. Be advised that [%] 8-2 shows the Vpp falling slew rate is slow or the Vpp decay time is much larger than the propagation detect delay (tctR) time.
C. RESET is asserted when Vpp goes below the UVLOyn) threshold after the time delay, tcTr, is reached.
8-2. SENSE Overvoltage (OV) Timing Diagram
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9 Typical Characteristics

Typical characteristics show the typical performance of the TPS3762-Q1 device. Test conditions are taken at Ty = 25°C,
unless otherwise noted.

0.9 0.9
0.7 0.7
0.5 0.5
. 03 . 03
z 01 > 0.1
3 -01 3 -01
Q Q
< 03 < 03
-0.5 -0.5
-0.7 -0.7
-0.9 -0.9
-40  -20 0 20 40 60 80 100 120 140 -40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
9-1. Undervoltage Accuracy vs Temperature (V;r = 0.8V) 9-2. Overvoltage Accuracy vs Temperature (Vi1 = 0.8V)
8 8
—\/dd = 2.7V = \/dd = 2.7V
7 = \V/dd = 65V 7 = \/dd = 65V
_. 6 6
z T
Z 5 = 5
= c
o [
5 4 5 4
o o
> >
g3 g 3
& @
2 2
1 1
0 0
-40 20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
9-3. Ipp vs Temperature (RESET = High, V;r = 0.8V) 9-4. Ipp vs Vpp (RESET = Low, V|1 = 0.8V)
70 70
o
60 // 60
50 // 50
2 40 7/ 2 40
w w
4 / g
& 30 & 30
> / > /
20 / 20 /
10 10
/
0 0
0 0.01 0.02 0.03 0.04 005 0.06 0.07 0.08 0 0.01 0.02 0.03 0.04 005 0.06 0.07 0.08
Isense (HA) Isense (HA)
9-5. Vsense Vs Isense (Vop = 2.7V) 9-6. Vsense Vs Isense (Vop = 65V)
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9 Typical Characteristics (continued)

Typical characteristics show the typical performance of the TPS3762-Q1 device. Test conditions are taken at Ty = 25°C,

unless otherwise noted.

40 20 O 20 40 60 80 100 120 140
Temperature (°C)
9-9. Propogation Delay (Undervoltage) vs Temperature (Vr =
0.8V, CTS = Enabled = 50pF)
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9-7. Open-Drain Active Low Vg, Vs Igeset (Vpp = 2.7V) 9-8. Open-Drain Active Low Vg, Vs IgeseT (Vpp = 65V)
100 100
—
g 80 g 80
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E E
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9-10. Propogation Delay (Overvoltage) vs Temperature (V|1 =
0.8V, CTS = Enabled = 50pF)
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10 Detailed Description
10.1 Overview

The TPS3762-Q1 is a family of high voltage and low quiescent current voltage supervisors with overvoltage and
undervoltage threshold voltage options, delay timings, Built-In Self-Test, and latch. The TPS3762-Q1 over and
undervoltage thresholds are device specific and are offered in either adjustable thresholds or fixed threholds.
The adjustable threshold option uses an external resistor ladder to make a voltage divider on SENSE pin which
uses the internal 800mV threshold to trigger overvoltage and undervoltage faults. The benefit of using an
adjustable option with external resistors is the faster reaction speed compared to a fixed internal threshold
variant. The TPS3762-Q1 fixed threshold option utilizes an integrated voltage divider to eliminate the need for
external resistors and provides a lower system leakage current.

VDD, SENSE and RESET pins can support 65V continuous operation. SENSE has -65V reverse polarity
protection. VDD, SENSE, and RESET voltage levels can be independent of each other. TPS3762-Q1 includes a
reset output latching feature that holds the output active to help system achieve safe state. Fixed and
programmable sense and reset delay are available to avoid false resets and false reset releases.

10.2 Functional Block Diagram

VDD CTS CTR
!
Lt

SENSE H]* Reverse
Polarity »
Protection T ] RESET

Digital Core |—» Reset Logic

ﬂ p—
- Reference
pu— Built-in Self-
- Test
- .
BIST BIST_EN/ GND

LATCH_CLR

B4 10-1. Fixed Threshold Functional Block Diagram

1 1
o N
Reverse
SENSE Polarity ]
Protection + T ] RESET

Digital Core |—» Reset Logic

Reference
pu— Built-in Self-
- Test
J;l—é 0
g J
BIST BIST_EN/ GND
LATCH_CLR

10-2. Adjustable Threshold Functional Block Diagram
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10.3 Feature Description
10.3.1 Input Voltage (VDD)

VDD operating voltage ranges from 2.7V to 65V. An input supply capacitor is not required for this device;
however, if the input supply is noisy good analog practice is to place a 0.1uF capacitor between the VDD and
GND.

VDD needs to be at or above Vppuin) for at least the start-up time delay (tsp) for the device to be fully functional.

VDD voltage is independent of Vgense and Vgeser, meaning that VDD can be higher or lower than the other
pins.

10.3.1.1 Undervoltage Lockout (Vpor < Vpp < UVLO)

When the voltage on Vpp is less than the UVLO voltage, but greater than the power-on reset voltage (VpoRr), the
RESET and BIST pins will be asserted, regardless of the voltage at SENSE pin.

10.3.1.2 Power-On Reset (Vpp < VpoRr )

When the voltage on VDD is lower than the power on reset voltage (VpoRr), the output signal is undefined and is
not to be relied upon for proper device function.

Note: [¥] 10-3 and [X] 10-4 assume an external pull-up resistor is connecting the RESET pin to VDD.
SENSE VOLTAGE OUTSIDE OF THRESHOLD

Vsense < Virn Or Vsense > Vire

Voominy / \
VDD UVLOumn) pd ™~

VPOR A

Vsense

RESET 3

Active Low Output stays low since Vsgnse
is outside of threshold
Vou
e tsp+teTre >
Undefined teisT Undefined
10-3. Power Cycle (SENSE Outside of Nominal Voltage)
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SENSE VOLTAGE WITH IN THRESHOLD
Vsense Virn < Vsense < Vire

VbpMiny
VDD UVLOuny ////T \\\\‘
Veor A :

RESET . | o
Active Low | i | i 1
Vou | | 33
s SRR —
Undefined SE;;;T“ Undefined
10-4. Power Cycle (SENSE Within Nominal Voltage)
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10.3.2 SENSE

The SENSE pin connects to the supply rail that is to be monitored. The sense pin on each device is configured
to monitor either overvoltage (OV), undervoltage (UV), or window (OV&UV) conditions. TPS3762-Q1 device
offers built-in hysteresis that provides noise immunity and maintains stable operation.

Although not required in most cases, for noisy applications where tctg is not sufficient glitch rejection, good
analog design practice is to place a 10nF to 100nF bypass capacitor at the SENSE input to reduce sensitivity to
transient voltages on the monitored signal. SENSE can be connected directly to VDD pin.

10.3.2.1 Reverse Polarity Protection

The TPS3762-Q1 has reverse polarity protection on the sense pin up to -65V. This allows the TPS3762-Q1 to
support accidental or test simulated reverse connections without damaging the device. This protection permits
the TPS3762-Q1 to connect directly off of the supply prior to any reverse polarity protection diodes for accurate
voltage measurement.

10.3.2.2 SENSE Hysteresis

TPS3762-Q1 device offers built-in hysteresis around the UV and OV thresholds to avoid erroneous RESET
deassertions. The hysteresis is opposite to the threshold voltage; for overvoltage options the hysteresis is
subtracted from the positive threshold (V|tp), for undervoltage options hysteresis is added to the negative
threshold (VITN)-

VReseT
A
Fault Fault
Region Window Region
Safe Region
VoL Ly <
| ’ ’ | » Vsense
I | | I
[ | | [
ViTN Vit + VHys Vitp - VHys Vitp
10-5. Hysteresis (Undervoltage & Overvoltage Active-Low)
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# 10-1. Common Adjustable Hysteresis Lookup Table

TARGET
{}3 #éSSLAOBtg TOPOLOGY RELEASE VOLTAGE (V) DEVICE HYSTERESIS OPTION
800mV Overvoltage 784mV -2%
800mV Overvoltage 760mV -5%
800mV Overvoltage 720mV -10%
800mV Undervoltage 816mV 2%
800mV Undervoltage 840mV 5%
800mV Undervoltage 880mV 10%

7% 10-1 shows a sample of hysteresis for the 800mV adjustable variant of TPS3762-Q1.

Knowing the amount of hysteresis voltage, the release voltage for the undervoltage (UV) channel is (VTN +
Vyys) and for the overvoltage (OV) channel is (Vtp - Vhys)-

Undervoltage (UV)

VITN =800mV

Voltage Hysteresis (Vhys) = 2% = 16mV
Hysteresis Accuracy = +1.5% to +2.5% = 16.24mV to 16.4mV
Release Voltage = V|1 + Vyys = 816.24mV to 816.4mV

Overvoltage (OV)

VITP =800mV

Voltage Hysteresis (Vhys) = 2% = 16mV
Hysteresis Accuracy = +1.5% to +2.5% = 16.24mV to 16.4mV
Release Voltage = V|1p - Vjys = 783.6mV to 783.76mV
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10.3.3 Output Logic Configurations

TPS3762-Q1 is a single channel device that has a single input SENSE pin and a single RESET pin. The single
RESET is available only with open drain topology.

10.3.3.1 Open-Drain

Open-drain output requires an external pull-up resistor to hold the voltage high to the required voltage logic.
Connect the pull-up resistor to the proper voltage rail to enable the output to be connected to other devices at
the correct interface voltage levels.

To select the right pull-up resistor consider system Vo and the Open-Drain Leakage Current (lg) provided in
the electrical characteristics, high resistors values will have a higher voltage drop affecting the output voltage
high. The open-drain output can be connected as a wired-AND logic with other open-drain signals such as
another TPS3762-Q1 open-drain output pin.

10.3.3.2 Active-Low (RESET)

RESET (active low) denoted with a bar above the pin label. RESET remains high voltage (Vou, deasserted) as
long as sense voltage is in normal operation within the threshold boundaries and VDD voltage is above UVLO.
To assert a reset sense pins needs to meet the condition below:

» For undervoltage the SENSE voltage need to cross the lower boundary (V|tn)-

» For overvoltage the SENSE voltage needs to cross the upper boundary (V1p).
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10.3.3.3 Latching

The TPS3762-Q1 comes with the optional output reset latching feature, check the 272> 5 to verify variant
specific latch functionality. When using a variant with latch enabled (VgisT eniLaTcH cLr <0.5V), whenever a fault,
OV or UV, occurs RESET asserts and goes low and remains low until cleared by a logic high input
(VBisT ENLATCH cLRr > 1.3V) on the BIST_EN / LATCH_CLR pin. If the SENSE pin is in a safe region and latch is
disabled, the RESET deasserts after a delay. This delay is dependent on BIST and CTR timing. See 7>z
10.3.6 for more details. While VgisT EnjLATCH cLr > 1.3V, the device is in latch disabled mode and the RESET
does not latch for OV and UV on SENSE pin. While the device is in latch disabled mode the RESET asserts for
OV and UV faults. When VgisT gnjatcH cLr < 0.5V, latch mode is enabled.

Unmonitored | |

Vilr — [ N __.
VlTP'VHYS - ____—I-__I_J ________
SENSE | | —
Vi ———I— ———————————— I—————[——rﬂ ————————
| R
VeuLLup _l_ | | | |
RESET | ore | | _|_>| torm  |—
: —T
| |
D
BIST_EN/LATCH_CLR far_uarcioux — |<_| | :
I
||
| 1 | |
_>| |<_ tFlS'l'ﬁrecover
VeisT-pULLUP i
BIST 4— T P |
GND |
10-6. RESET Latch & Unlatch
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10.3.3.4 UVBypass

The TPS3762-Q1 comes with the optional undervoltage bypass (UVbypass) feature, check =272 5 to verify
variant specific UVbypass functionality. When using a variant with UVbypass enabled, the first undervoltage
event after Vpp > Vpor is ignored. In cases where an undervoltage event has not occurred UVbypass can be
cleared by running BIST.

UVbypass is targeted at specific applications in which the TPS3762-Q1 is powered Off-battery and is monitoring
the Off-battery DC-DC output, as shown in 10-7. If the Off-battery DCDC output is outside of threshold the
TPS3762-Q1 resets this device. See [X] 10-8 and [X] 10-9 for more details.

VIN
i 00 VDC X
VDD CTS CTR DC/DGC o
VBATT
0-65V
—CISENSE
TPS3762-Q1 RESET [—»|EN
GND
BIST EN/
Latch CLR BIST
GPIO GPIO
MCU
10-7. UVbypass Schematic
| |
| |
VDD
VDD(MIN)'_ - - - - | |
C |
L |
L |
| | | —Virn + Vs

SENSE/VDC Vijy— — — — — |

RESET

+tger | first UV ters

| fault

I
I
:
i < (i Ignoring |
I
|
T

B 10-8. UVbypass Enabled
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vDD

Vopminy

SENSE/VDC Viin—

RESET

tsp + terwl
+ tgist |

| f
B 10-9. UVbypass Disabled
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10.3.4 User-Programmable Reset Time Delay
TPS3762-Q1 has adjustable reset release time delay with external capacitors.

» A capacitor on CTR programs the reset time delay of the output.

» No capacitor on this pin gives the fastest reset delay time indicated by tctr in 732 7.6.

» Variants such as TPS3762Q use a fixed internal time delay. check the 2722 5 to verify variant specific
timing.

10.3.4.1 Reset Time Delay Configuration

RESET time delay (ictr) occurs when the RESET is transitioning from a fault state (Vo) to a non-fault state
(Von)- The time delay (tctr) can be programmed by connecting a capacitor between CTR pin and GND. For
situations with a fault on SENSE after RESET recovers, the TPS3762-Q1 makes sure that the CTR capacitor is
fully discharged before starting the recovery sequence. This makes sure that the programmed CTR time is
maintained for consecutive faults.

The relationship between external capacitor Cctr_ExT (typ) @nd the time delay terr (typ) is given by A 1.
teTR (typ) = RCTR (typ) X CCTR EXT (typ) + tCTR (no cap) X 107 (1)

RcTR (typ) = is in mega ohms (MQ)
CcTR_EXT (typ) = is given in microfarads (uF)
tcTr (typ) = is the reset time delay/delays

The reset delay varies according to three variables: the external capacitor (Ccrr gxt), CTR pin internal
resistance (Rctr) provided in 7 a2 7.5, and the constant (tctr (no cap)) Provided in &7z 7.6. The
minimum and maximum variance due to the constant is show in = 2 and =\ 3:

teTR (min) = RCTR (min) X CoTR_EXT (min) * tCTR (no cap (min)) X 107 (2)
teTR (max) = RCTR (max) X CCTR_EXT (max) * tCTR (no cap (max)) X 107 (3)

There is no limit to the capacitor on CTR pin. Having a too large of a capacitor value can cause very slow charge
up (rise times) due to capacitor leakage and system noise can cause the internal circuit to hold RESET active.

* Leakages on the capacitor can effect accuracy of reset time delay.
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10.3.5 User-Programmable Sense Delay
TPS3762-Q1 has adjustable sense release time delay with external capacitors.

» A capacitor on CTS programs the sense time delay of the input.

* No capacitor on this pin gives the fastest sense delay time indicated by tcrg in €73 =22 7.7.

+ The TPS3762-Q1 comes with an optional fixed internal time delay that ignores the capacitor value at the CTS
pin, check the z7=>~ 5 to verify variant specific functionality.

10.3.5.1 Sense Time Delay Configuration

SENSE time delay (tcts) occurs when the RESET is transitioning from a non-fault state (Vgoy) to a fault state
(VoL)- The time delay (tcts) can be programmed by connecting a capacitor between CTS pin and GND.

The relationship between external capacitor Ccrs_gxr (typ) @and the time delay ters typ) is given by A 4.

ters (yp) = ReTs (typ) X CeTs_EXT (typ) * toTs (no cap) X 107 (4)

Rers (typ) = is in mega ohms (MQ)
CcTs_EXT (typ) = is given in microfarads (UF)
tcrs (typ) = is the sense time delay/delays

The sense delay varies according to three variables: the external capacitor (Ccrs gxt), CTS pin internal
resistance (Rcts) provided in 27 =22~ 7.5, and the constant ( tcrs (no cap)) Provided in 7<= 7.6. The
minimum and maximum variance due to the constant is show in = 5 and =\ 6:

tets (min) = ReTs (min) X Ccts_EXT (min) * teTs (no cap (miny) X 10® (5)
teTR (max) = ReTs (max) X CoTs_EXT (max) * tcTsx (no cap (max)) X 1078 (6)

The recommended maximum sense delay capacitor for the TPS3762-Q1 is 10uF as this makes sure there is
enough time for the capacitor to fully discharge when a voltage fault occurs. Also, having a too large of a
capacitor value can cause very slow charge up (rise times) and system noise can cause the internal circuit to trip
unpredictably. This leads to a variation in time delay where the delay accuracy can be worse in the presence of
system noise.

* Leakages on the capacitor can effect accuracy of sense time delay.

26 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS3762-Q1
English Data Sheet: SNVSCEG6


https://www.ti.com/product/jp/tps3762-q1?qgpn=tps3762-q1
https://www.ti.com/jp/lit/pdf/JAJSRP6
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSRP6A&partnum=TPS3762-Q1
https://www.ti.com/product/jp/tps3762-q1?qgpn=tps3762-q1
https://www.ti.com/lit/pdf/SNVSCE6

13 TEXAS
INSTRUMENTS TPS3762-Q1
www.ti.comlja-jp JAJSRP6A — OCTOBER 2023 — REVISED MAY 2024

10.3.6 Built-In Self-Test

The TPS3762-Q1 has a Built-In Self-Test (BIST) feature that runs diagnostics internally in the device. During
power-up BIST is initiated automatically after crossing Vppmin). During BIST the BIST pin and RESET output
asserts low and deasserts if the BIST test completes successfully indicating no internal faults in the device. The
length of the BIST and BIST assertion is specified by tgigt. If BIST is not successful, the BIST pin will say
asserted low signifying an internal fault. The RESET output will stay assert on BIST failure. During BIST, the
device is not monitoring the SENSE pin for faults and the RESET is not dependent on the SENSE pin voltage.
The BIST sequence of internal tests verifies the internal signal chain of the device by checking for faults on the
internal comparators on the SENSE pin, bandgap voltage, and the RESET output. See 10-10 for more
details.

VDD
SENSE
o N
L N
L N
L N
Vipuiup | | ||
RESET Undefined | | | |<— terr —P
GND | i |
| |
| —>| |<— tBIST_recover
| |
VERT-puiup \ !
BIST Undefined ’4— tosr  — P |
GND . |

B4 10-10. TPS3762-Q1 Start-Up Sequence

After a successful power-up sequence, BIST can be initiated any time with a logic high input (VgisT gen OF
VBIST ENILATCH LR > 1.3V) on the BIST_EN / LATCH_CLR pin. BIST initiates and the BIST pin asserts only if the
SENSE pin is not in a overvoltage or undervoltage fault mode. During this BIST test time period, tgsT, BIST pin
asserts low to signify that BIST has started and RESET assertion is dependent on the device variant. Upon a
successful BIST the BIST pin and RESET pin are deasserted. If BIST is not successful due to an internal device
not working properly, the RESET pin and BIST pin remain asserted low signifying a fault internal to the device.
See [¥] 10-11 and [X| 10-12 for more details.
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SENSE i i | I

VpuHup

RESET |

GND
taisT_en_pd —»l -—

|
11
BIST_EN/LATCH_CLR fasren B> | :4_ | :
- - I
- ] | I _|_
VEIST-pulup I i
BIST | [ s |
GND | |

Ed 10-11. BIST With RESET Assertion

SENSE i | i
Vin ————————— |— —————— |— - |— ——————————————
| |
| _>| '4_ tEI§'I'_recover
Vpullup | | |
RESET
| |
GND
| |
k-
BIST_EN/LATCH_CLR taisT_en — :<—|— | :
k-t
Vw-pullup i
BIST - G |
GND |
10-12. BIST With No RESET Assertion
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SENSE !

Vpullup
RESET
GND
| T
|
BIST_EN/LATCH_CLR o5t o — P :<J_ |
Lt
Vw-pullup |
BIST < s ]
GND |
& 10-13. BIST Fail With RESET Assertion
| |
U itored
Vs o _ L ___.
SENSE i |
Vin ——————— == |— —————— |— ————————————————
| |
| |
Vpullup | |
GND | |
L
I |
BIST EN/LATCH_CLR e o : | |
o — P> |_<_ l_ L |
VW—pullup |
BT -« o
GND !
|

B 10-14. BIST Fail With No RESET Assertion
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10.4 Device Functional Modes

# 10-2. Undervoltage Detect Functional Mode Truth Table

DESCRIPTION PREVIOUS — CTR () /MR PIN Voo PIN OUTPUT &
22 RESET PIN
CONDITION CURRENT CONDITION ( )
. Open or capacitor .
Normal Operation SENSE > Viry SENSE > Vg P Connectpe » Vob > Voominy High
Undervoltage Open or capacitor
Detection SENSE > Vimy SENSE < Vimy connected Voo > Voo Low
Undervoltage SENSE <V SENSE > V Open or capacitor Vi > V. Low
Detection ITN TN connected DD = YDD(MIN)
. Open or capacitor .
Normal Operation SENSE < Viry SENSE > Vj7y + HYS P Connectpe ’ Voo > Voomin High
Open or capacitor
UVLO Engaged SENSE > V1n SENSE > Vi1n P connectped Vpor < Vpp < VDD(MIN) Low
Below Veog, SENSE > V. SENSE >V Open or capacitor Vpp < V. Undefined
Undefined Output ITN TN connected DD ™ YPOR
(1) Reset time delay is ignored in the truth table.
(2) Open-drain active low output requires an external pull-up resistor to a pull-up voltage.
# 10-3. Overvoltage Detect Functional Mode Truth Table
ENSE
DESCRIPTION PREVIOUS — CTR )/ MR PIN Voo PIN OUTPUT @
2D RESET PIN
CONDITION CURRENT CONDITION ( )
. Open or capacitor .
Normal Operation SENSE < Vi1n SENSE < Vi1n P connectped Vpp > VDD(MIN) High
Overvoltage Open or capacitor
Detection SENSE < Vimy SENSE > Vimy connected Voo > Vo) Low
Overvoltage Open or capacitor
Detection SENSE > Vimy SENSE < Vimy connected Voo > Vo) Low
. Open or capacitor .
Normal Operation SENSE > Vi7y SENSE < Vi7y - HYS P Connectpe ’ Voo > Voomin High
Open or capacitor
UVLO Engaged SENSE < Vi1y SENSE < Vi1y P connectpe ’ Vpor < Vpp < UVLO Low
Below Veog, SENSE < V. SENSE <V Open or capacitor Vpp < V. Undefined
Undefined Output ITN TN connected DD = TPOR

(1) Reset time delay is ignored in the truth table.
(2) Open-drain active low output requires an external pull-up resistor to a pull-up voltage.
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11 Application and Implementation

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.

11.1 Application Information

The following sections describe in detail proper device implementation, depending on the final application
requirements.

11.2 Adjustable Voltage Thresholds

11-1 illustrates an example of how to adjust the voltage threshold with external resistor dividers. The resistors
can be calculated depending on the desired voltage threshold and device part number. Tl recommends using the
adjustable (0.8V voltage threshold device) when setting adjustable voltage thresholds. This variant bypasses the
internal resistor ladder.

For example, consider a 12V rail, Vyon, being monitored for overvoltage (OV) using of the
TPS3762D020VDDFRQ1 variant, as shown in [X] 11-1. The monitored OV threshold, denoted as Vyons, is the
desired voltage where the device asserts the reset. For this example Vyon+ = 35V. To assert an overvoltage
reset the voltage at the sense pin, Vgense, needs to be equal to the input threshold positive, Vitp. For this
example variant Vgense = Vitp = 0.8V. Using R¢ and R, the correlation between Vyon+ and Vgense can be seen
in = 8. Assuming R, = 10kQ, and R4 can be calculated as Ry = 427.5kQ.

Vsense = Vmon+ X (Ro + (R1 + Rp)) (7)

The TPS3762D020VDDFRQ1 comes with variant specific 2%, 5%, or 10% voltage threshold hysteresis. For the
reset signal to become deasserted, Vyon must go below Vtp - Vyys. For this example variant a 2% voltage
threshold hysteresis was selected. Therefore, Vyon equals 34.3V when the reset signal becomes deasserted.

There are inaccuracies that must be taken into consideration while adjusting voltage thresholds. Aside from the
tolerance of the resistor divider, there is the internal resistance of the SENSE pin that can affect the accuracy of
the resistor divider. Although expected to be very high impedance, users are recommended to calculate the
values for the design specifications. The internal SENSE resistance (Rsgnsg) can be calculated by the SENSE
voltage (Vsense) divided by the SENSE current (Isense) as shown in X 9. Vgense can be calculated using =0 7
depending on the resistor divider and monitored voltage. Isensg can be calculated using = 8.

Isense = [(Vmon - Vsense) * R1l - (Vsense * Ro) (8)
Rsense = Vsense * Isense 9)
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Vimon VDD
\\DD
R1 10 kQ
VDD
Vsense SENSE RESET
TPS3762-Q1
R2 —] CTR BISTI—
— —c1s  BIST_EN/LATCH_CLR }—
GND

1L

11-1. Adjustable Voltage Threshold with External Resistor Dividers

11.3 Typical Application

11.3.1 Design 1: Off-Battery Monitoring

This application is intended for the initial power stage in applications with the 12V batteries. The TPS3762-Q1
utilizes high-voltage SENSE and Vpp inputs to monitor an automotive battery.

11-6 illustrates an example of how the TPS3762-Q1 is monitoring the battery voltage while being powered by
it, as well.

VF’ULLUP
FI— CTR RESET »RESET
— E“_ CTS TPS3762-Q1 BISTI »lcrio
= VPP BIST_EN/LATCH_CLR |« GPIO
SENSE GND

_—l_ MCU

* DC/DC —3.3V Rail VDD

11-2. Off-Battery Monitoring
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11.3.1.1 Design Requirements

& 11-1. Design Parameters

PARAMETER DESIGN REQUIREMENT
Voltage Threshold Typical OV voltage threshold 30V.
Maximum Input Power Operate with power supply input up to 65V

Output Logic Open-Drain

SENSE Delay >100ms

RESET Delay >300ms

Output ) S
Features Output latching and built-in self-test

11.3.1.2 Detailed Design Procedure

The TPS3762-Q1 utilizes high-voltage SENSE and Vpp inputs to monitor an automotive battery. In this design
example TPS3762D020VDDFRQ1 is used.

11.3.1.2.1 Setting Voltage Threshold

The positive-going threshold voltage, Vtp, is set by the device variant. In this example, the nominal supply
voltage from the battery is 12V. Setting a overvoltage threshold of 30V makes sure that the device resets before
supply voltage violates the allowed boundary. The adjustable voltage variant is chosen and R4y and R, are
adjusted to meet the threshold. Assuming R, equal to 10kQ and R, is calculated as 365kQ. For additional
information on selecting resistor values see =732 11.2. TPS3762-Q1 also supports fixed voltage threshold
variants. Threshold voltage decoding can be found in Device Decoder.

11.3.1.2.2 Meeting the Sense and Reset Delay

The TPS3762-Q1 features both reset assertion (sense) delay, tcrs, and reset deassertion (reset) delay, tcrr.
The TPS3762-Q1 features two options for selecting sense and reset delays: fixed delays and capacitor-
programmable delays. For the device variant used in this design, TPS3762D020VDDFRQ1, the capacitor
programmable delay is chosen. 732> 10.3.5 and &7 3> 10.3.4 show how to set the timings for the
capacitor-programmable delays. The application requires greater than 100 ms sense delay, thus a 0.033 uF
capacitor is used. The application requires greater than 300 ms reset delay, thus a 0.1 pyF capacitor is used.

11.3.1.2.3 Setting Supply Voltage

Setting the supply voltage is done by connecting the Vpp input directly to the battery rail without the need for
external circuitry. The device being able to handle 65V on Vpp means the monitored voltage rail can handle any
voltage transience up to 65V. Good analog design practice recommends using a 0.1 yF capacitor on the Vpp

pin.
11.3.1.2.4 Initiating Built-In Self-Test and Clearing Latch

Built-In Self-Test (BIST) is asserted on device power-up, as outlined in 10-10. BIST can also be initiated any
time by a rising edge that crosses the voltage logic high input (Vgist gn OF VBisT ENLATCH cLrR > 1.3V) on the
BIST_EN / LATCH_CLR pin, as outlined in [X] 10-11. Output reset latching is set by the device variant. For the
device variant used in this design, TPS3762D020VDDFRQ1, the output has latch. Device specific output reset
latching feature can be found in Device Decoder. To clear the latch a logic high input on the BIST _EN /
LATCH_CLR pin is required. When clearing latch, BIST is initiated and the RESET returns logic level high once
terisT + tBIST recover T tcTr has expired, outlined in [X| 10-6. While VgisT enLaTcH cLr > 1.3V, the device is in latch
disabled mode and the RESET does not latch for OV and UV on SENSE pin. While the device is in latch
disabled mode the RESET still asserts for OV and UV faults.
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11.3.1.3 Application Curves

BIST_EN prmmiaviortd s 1 T e : =

BIST

00V 2 4.00ms 250KkS/s @ . |215ep 2023
.00V 10K points 1.00 v J|15:39:54

& 11-3. BIST with RESET Assertion Waveform
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RESET
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@ 1.00V

10k points 1.52V J14:14:28
Coupling Terr‘zligl}‘le;tion
AC 75 50

2) Label
11-4. Overvoltage RESET Latching Waveform
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On  (Off]
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TekPrevu 0
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LATCH_CLR
@ 1.00V 2 4.00ms 250kS/s @ - |[21Sep 2023
@ 200V 10K points 1.52 Vv J14:21:04
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Eq 11-5. Overvoltage RESET Unlatching Waveform
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11.4 Power Supply Recommendations

TPS3762-Q1 is designed to operate from an input supply with a Vpp voltage between 2.7V (minimum operation)
to 65V (maximum operation). Good analog design practice recommends placing a minimum 0.1uyF ceramic
capacitor as near as possible to the Vpp pin.

11.4.1 Power Dissipation and Device Operation

The permissible power dissipation for any package is a measure of the capability of the device to pass heat from
the power source, the junctions of the IC, to the ultimate heat sink, the ambient environment. Thus, the power
dissipation is dependent on the ambient temperature and the thermal resistance across the various interfaces
between the die junction and ambient air.

The maximum continuous allowable power dissipation for the device in a given package can be calculated using
X 10:

Po-wax = ((Tymax — Ta) / Reya) (10)
The actual power being dissipated in the device can be represented by = 11:

Pp = Vpp * Ipp * PrReseT (11)
PreseT is calculated by 70 12 or 5 13

PRESET (PUSHPULL) = VDD - VRESET X IRESET (12)
PRESET (OPEN-DRAIN) = VRESET X IRESET (13)

7. 10 and = 11 establish the relationship between the maximum power dissipation allowed due to thermal
consideration, the voltage drop across the device, and the continuous current capability of the device. These two
equations must be used to determine the optimum operating conditions for the device in the application.

In applications where lower power dissipation (Pp) and/or excellent package thermal resistance (Rgja) is
present, the maximum ambient temperature (Tapax) can be increased.

In applications where high power dissipation and/or poor package thermal resistance is present, the maximum
ambient temperature (T a.max) may have to be de-rated. Ta.pmax is dependent on the maximum operating junction
temperature (T yax-op = 125°C), the maximum allowable power dissipation in the device package in the
application (Pp.yax), and the junction-to ambient thermal resistance of the part/package in the application (Rgya),
as given by =\ 14:

Tamax = (Tymax-op — (Resa X Pp-max)) (14)

11.5 Layout
11.5.1 Layout Guidelines

» Make sure that the connection to the VDD pin is low impedance. Good analog design practice is to place a
greater than 0.1uF ceramic capacitor as near as possible to the VDD pin.

» To further improve the noise immunity on the SENSE pins, placing a 10nF to 100nF capacitor between the
SENSE pin and GND can reduce the sensitivity to transient voltages on the monitored signal.

» |f a capacitor is used on CTS or CTR, place these components as close as possible to the respective pins. If
the capacitor adjustable pins are left unconnected, make sure to minimize the amount of parasitic
capacitance on the pins to less than 5pF.

 Place the pull-up resistors on RESET as close to the pin as possible.

*  When laying out metal traces, separate high voltage traces from low voltage traces as much as possible. If
high and low voltage traces need to run close by, spacing between traces must be greater than 20mils
(0.5mm).
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» Do not have high voltage metal pads or traces closer than 20 mils (0.5mm) to the low voltage metal pads or
traces.

11.5.2 Layout Example

The layout example in [X] 11-6 shows how the TPS3762-Q1 is laid out on a printed circuit board (PCB) with user-
defined delays.

@ o

o GND : 3 6 : BIST_EN /LATCH_CLR
A RESET[ |4 5| |BIST

VDD \ Y,

. Vias used to connect pins for application-specific connections

B 11-6. TPS3762-Q1 Recommended Layout
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12 Device and Documentation Support
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Changes from Revision * (October 2023) to Revision A (May 2024) Page
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14 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 ©)
@ ©)

TPS3762D020VDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 62D02
TPS3762D020VDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 62D02
TPS3762D020VDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R - Call Tl Call Tl -40 to 125

TPS3762EG40VDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 62EG4

TPS3762EUVF4DDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 62EF4

@ 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 TlI'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.
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OTHER QUALIFIED VERSIONS OF TPS3762-Q1 :

o Catalog : TPS3762

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 OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TPS3762D020VDDFRQ1|SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
TPS3762EG40VDDFRQ1|SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
TPS3762EUVFADDFRQ1|SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
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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)

TPS3762D020VDDFRQ1 | SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TPS3762EG40OVDDFRQ1| SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TPS3762EUVFADDFRQ1 [ SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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