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5 Device Comparison Table

Table 1 shows the released versions of the TPS3703-Q1, including the nominal undervoltage and overvoltage
thresholds. For all possible voltages, window tolerance, time delays, and UV threshold options, see Table 7.
Contact Tl sales representatives or on TI's E2E forum for details and availability of other options; minimum order
guantities apply.

Table 1. Device Comparison Table

TIME DELAY (ms) WINDOW
PART NUMBER Vion (:C;)Z(i:?tozr CT Pin= Open CT Pin = VDD TOLERANCE
TPS3703B3080DSERQ1 0.80 V Programmable 1ms 20 ms + 3%
TPS3703E4080DSERQ1 0.80 V Programmable 10 ms 200 ms - 4%
TPS3703A5090DSERQ1 0.90 V Programmable 10 ms 200 ms + 5%
TPS3703A7110DSERQ1 110V Programmable 10 ms 200 ms + 7%
TPS3703A4120DSERQ1 1.20V Programmable 10 ms 200 ms + 4%
TPS3703A7120DSERQ1 1.20V Programmable 10 ms 200 ms + 7%
TPS3703A7125DSERQ1 125V Programmable 10 ms 200 ms + 7%
TPS3703A4180DSERQ1 1.8V Programmable 10 ms 200 ms + 4%
TPS3703B5180DSERQ1 1.8V Programmable 1ms 20 ms + 5%
TPS3703A5180DSERQ1 1.8V Programmable 10 ms 200 ms + 5%
TPS3703A7180DSERQ1 1.8V Programmable 10 ms 200 ms + 7%
TPS3703B4250DSERQ1 25V Programmable 1ms 20 ms + 4%
TPS3703A4280DSERQ1 28V Programmable 10 ms 200 ms + 4%
TPS3703A7280DSERQ1 28V Programmable 10 ms 200 ms + 7%
TPS3703A5290DSERQ1 29V Programmable 10 ms 200 ms + 5%
TPS3703A4330DSERQ1 33V Programmable 10 ms 200 ms + 4%
TPS3703A7330DSERQ1 33V Programmable 10 ms 200 ms + 7%
TPS3703C7500DSERQ1 5V Programmable 5ms 100 ms + 7%

Copyright © 2018-2019, Texas Instruments Incorporated 3
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6 Pin Configuration and Functions

DSE Package
6-Pin WSON
Top View

SENSE| 1]  [e| MR
vbD [2]  [s]|GND
CT[3] [« | RESET

Pin Functions

PIN
NO. NAME

/0 DESCRIPTION

Input for the monitored supply voltage rail. When the SENSE voltage goes above the overvoltage
1 SENSE | threshold or below the undervoltage threshold, the RESET pin is driven low. Connect to VDD pin if
monitoring VDD supply voltage.

5 VDD | Supply voltage input pin. Good analog design practice is to place a 0.1-uF ceramic capacitor close to
this pin.

Capacitor time delay pin. The CT pin offers two fixed time delays by connecting CT pin to VDD or
3 CT | leaving it floating. Delay time can be programmed by connecting an external capacitor reference to
ground.

Active-low, open-drain output. This pin goes low when the SENSE voltage rises above the internally
4 RESET (@) overvoltage threshold (V) or below the undervoltage threshold (V|1_). See the timing diagram in B 24
for more details. Connect this pin to a pull-up resistor terminated to the desired pull-up voltage.

5 GND — Ground
Manual reset (MR), pull this pin to a logic low (Vygr ) to assert a reset signal . After the MR pin is

6 MR | deasserted the output goes high after the reset delay time(tp) expires. MR can be left floating when not
in use.

4 Copyright © 2018-2019, Texas Instruments Incorporated
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7 Specifications
7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX | UNIT
Voltage Vpp -0.3 6 \%
Voltage VRESET -0.3 6 \%
Voltage Vet -0.3 6 \%
Voltage VsensE -0.3 6 \%
Voltage Vur -0.3 6 \%
Current IRESET +40 mA
Continuous total power dissipation See the Thermal Information
Operating junction temperature, T, -40 150 °C
Temperature @ : -
Operating free-air temperature, Tp -40 150 °C
Storage temperature, Tgg -65 150 °C

(1) Stresses beyond values 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; = Ta.

7.2 ESD ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 +2000
vV Electrostatic . Al oi +500 Vv
(ESD) discharge Charged-device model (CDM), per AEC pins +
Q100-011 Corner pins +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

MIN NOM MAX | UNIT
Vpp Supply pin voltage 1.7 5.5 \%
Vsense Input pin voltage 0 5.5 \%
Vet CT pin voltage @ @ Vob \Y
VRESET Output pin voltage 0 5.5 \%
VR MR pin Voltage @ 0 55 \Y
IRESET Output pin current 0.3 10 mA
T; Junction temperature (free-air temperature) -40 125 °C

(1) CT pin connected to VDD pin requires a pullup resistor; 10 kQ is recommended.
(2) The maximum rating is Vpp or 5.5 V, whichever is smaller. .
(3) If the logic signal driving MR is less than Vpp, then additional current flows into Vpp and out of MR.

Copyright © 2018-2019, Texas Instruments Incorporated 5
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7.4 Thermal Information

TPS3870-Q1
THERMAL METRIC® DSE (WSON) UNIT
PINS
Rgia Junction-to-ambient thermal resistance 184.2 °C/IW
Rojctop) Junction-to-case (top) thermal resistance 30.6 °C/IW
Rgis Junction-to-board thermal resistance 86.4 °C/IW
Wit Junction-to-top characterization parameter 13.4 °C/IW
Yig Junction-to-board characterization parameter 86.1 °C/IW
Rosc (ot Junction-to-case (bottom) thermal resistance N/A °C/IW

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

report.

7.5 Electrical Characteristics

At1.7V <Vpp <55V, CT = MR = Open, RESET Voltage (Vreser) = 10 kQ to Vpp, RESET load = 10 pF, and over the
operating free-air temperature range of — 40°C to 125°C, unless otherwise noted. Typical values are at T; = 25°C, typical
conditions at Vpp = 3.3 V.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vpp Supply Voltage 17 5.5 Y
UVLO Under Voltage Lockout™ Vpp falling below 1.7 V 1.2 1.7 \Y
Vpor Power on reset voltage ® Vou(max) = 0.25 V, loyr = 15 pA 1 \Y
Vit+ov) Positive- going threshold accuracy -0.7 +0.25 0.7 %
Vir.wv) Negative-going threshold accuracy -0.7 +0.25 0.7 %
Vivs Hysteresis Voltage ® 0.3 0.55 0.8 %
Ibp Supply current Vpp <55V 4.5 7 HA
Isense Input current, SENSE pin Vsense =5V 1 15 HA
Vbp = 1.7V, lout = 0.4 mA 250 mv
VoL Low level output voltage Vpp =2V, loyt =3 mA 250 mV
Vop =5V, lour =5 mA 250 mv
ILke Open drain output leakage current Vpp = VReseT =55V 300 nA
VR L MR logic low input 0.3 \Y
VMR H MR logic high input 1.4 \Y;
Vet H High level CT pin voltage 14 \%
Rvr Manual reset Internal pullup resistance 100 KQ
let CT pin charge current 337 375 413 nA
Ver CT pin comparator threshold voltage 1.133 1.15  1.167 \Y
(1) RESET pin is driven low when Vpp, falls below UVLO.
(2) Vpor is the minimum Vpp voltage level for a controlled output state.
(3) Hysteresis is with respect of the tripoint (Vir.(uv), ViT+ov))-
(4) Vcr voltage refers to the comparator threshold voltage that measures the voltage level of the external capacitor at CT pin.

7.6 Timing Requirements

At1.7V <Vpp <55V, CT=MR = Open, RESET Voltage (Vreser) = 10 kQ to Vpp, RESET load = 10 pF, and over the
operating free-air temperature range of — 40°C to 125°C, unless otherwise noted. Typical values are at T; = 25°C, typical
conditions at Vpp = 3.3 V.

MIN NOM MAX | UNIT
tp Reset time delay, TPS3870J CT = Open 7 10 13 ms
tp Reset time delay, TPS3870J CT =10 kQ to Vpp 140 200 260 ms
tp Reset time delay, TPS3870K CT = Open 0.7 1 1.3 ms
tp Reset time delay, TPS3870K CT =10 kQ to Vpp 14 20 26 ms
tp Reset time delay, TPS3870L CT = Open 3.5 5 6.5 ms
6 Copyright © 2018-2019, Texas Instruments Incorporated
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Timing Requirements (continued)

At1.7V <Vpp €55V, CT = MR = Open, RESET Voltage (Vreser) = 10 kQ to Vpp, RESET load = 10 pF, and over the
operating free-air temperature range of — 40°C to 125°C, unless otherwise noted. Typical values are at T; = 25°C, typical
conditions at Vpp = 3.3 V.

MIN NOM MAX UNIT
to Reset time delay, TPS3870L CT =10kQ to Vpp 70 100 130 ms
o Reset time delay, TPS3870M g - g:)'e‘nQ 1o Vop 50 us
tpp Propagation detect delay®® 15 30 Hs
tr Output rise time®®) 2.2 Hs
te Output fall time®®) 0.2 Hs
tsp Startup delay® 300 Hs
tG1 (viT-) Glitch Immunity undervoltage Vi), 5% Overdrive® 35 Hs
tei vit+y | Glitth Immunity overvoltage Vir.(ovy, 5% Overdrive® 35 Hs
te WR) Glitch Immunity MR pin 25 ns
tep (WR) Propagation delay from MR low to assert RESET 500 ns
MR w MR pin pulse width duration to assert RESET 1 ps
to WR) MR reset time delay to ms

(1) 5% Overdrive from threshold. Overdrive % = [Vsgnse - V7] / Vi1 Where V|7 stands for Vit yy) or Vit+ov)

(2) tpp measured from threhold trip point (Vir.uv) Or Vit+(0v)) t0 RESET Vg, voltage

(3) Output transitions from Vg, to 90% for rise times and 90% to Vg, for fall times.

(4) During the power-on sequence, Vpp must be at or above Vpp (winy for at least tsp + tp before the output is in the correct state.

Overdrive[2.5%] above V|T+<ov)

[0.7%]

\ Accuracy across (-40°C to 125°C) g
o 5 [0.4% = 0.7%-0.3%) |
- [0.25% s ‘ [0.15% = 0.7%0.55%) ] | 1 0.5%
Accuracy at 25°C VIT,ov) \ ‘ [-0.1% = 0.7%-0.8%) ]| |
A -0.25%) 2
[ ] ) [-0.3%]
3
— = vV -V, [-0.55%] |
o L5 ‘ IT+(0V) 7 YHYS Hys band for Vir,(ov
S Y [0.7%) — ro.8%] o0
o 8 [1.0% = -0.7%-0.3%) |
2 S, \ [ 1.25% = -0.7%0.55%) ] | 0.5%
& \ [-15%=-0.7%08%)1| |
)
o
C
<
o
2
o
'_
v Nominal monitored voltage

All percentages are calculated with respect to typical Vir

N
~
o
o

€§ [1.5% = 0.7%+0.8%) ]

o I [1.25% = 0.7%+0.55%) ] | 0.5%
3 <) | [1.0%=0.7%+0.3%)] |
g B

o [0.7%)] = K v 5 5[500./51%]‘

o + .
S IA Accuracy across (-40°C to 125°C) D 22 MBS 2 Hys band for Viruy)
= | 10.3%]
[0.25%)] 3
Y Accuracy at 25°C VITwy < [0-1% = -0.7%+0.8%) |
Y I [-0.15% = -0.7%+0.55%) | |
[:0.25%) = ‘ [0.4% = 0.7%+03%] | 0%
8
\ [-0.7%] Sy

Overdrive [2.5%] below VI‘HUV)

1. Voltage Threshold and Hysteresis Accuracy

MR © 2018-2019, Texas Instruments Incorporated 7
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(1) Vpp =2V, Rpy = 10 kQ 1o Vpp

(2) Variant D (time delay bypass) has a ~40 ps pulse at RESET pin during power up window, this is present only when
the power cycle off time is longer than 10 seconds, this behavior will not occur if SENSE pin is within window of
operation during Vpp power up.

2. SENSE Timing Diagram

8 MY © 2018-2019, Texas Instruments Incorporated
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7.7 Typical Characteristics

At T; = 25°C, Vpp = 3.3V, and Rpy = 10 kQ, unless otherwise noted.

0.2 0.2
—_— 0.8V 1.8V = 50V - 0.8V 18V == 50V
0.15 = 12V == 33V 0.15 = 12V == 33V
0.1 \ 0.1 l }
L— —
< 005 \\‘\ L — = £ 005 il \\\
§ 0 \\ / § 0 - \§\\
5 T 5
8 05 —— 2 005 7// I~
-0.1 -0.1 /,
-0.15 -0.15 —
-0.2 -0.2
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
Tested across multiple voltage options Tested across multiple voltage options
3. Undervoltage Accuracy vs Temperature 4. Overvoltage Accuracy vs Temperature
35 I I I I I I I 35 I I I I I I I
30 30 T —
25 — 25 —
= 20 = > 20 —
2 2
[ ] —
15 == 15 =
o — o
w w
10 10 =
5 5
0 L L L 0 L L L
-04 -03 -02 -0.1 0 0.1 0.2 0.3 0.4 -04 -03 -02 -0.1 0 0.1 0.2 0.3 0.4
Vi1-uv) Accuracy (%) Vir+0v) Accuracy (%)
Sample Size of 100 TPS3703A7125 units Sample Size of 100 TPS3703A7125 units
5. Undervoltage Accuracy Distribution 6. Overvoltage Accuracy Distribution
0.6 0.6
- 0.8V 1.8V = 50V - 0.8V 1.8V = 50V
— 12V == 33V — 12V == 33V
0.58 0.58
= — = —— |
& 056 T~ & 056 I~ —
> > \
g N g
S NG S >
8 054 8 054 e
g \\ < AN / ™
052 052 N \_'// — T
~————
0.5 0.5
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
Tested across multiple voltage options Tested across multiple voltage options
7. Undervoltage Hysteresis Voltage Accuracy vs 8. Overvoltage Hysteresis Voltage Accuracy vs
Temperature Temperature

MR © 2018-2019, Texas Instruments Incorporated
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Typical Characteristics (T R)
At T; = 25°C, Vpp = 3.3V, and Rpy = 10 kQ, unless otherwise noted.
7 6
® 5
—_ — /
7 1
= 5 —— = ///
2 /// —] £ 4 ]
> ] > /
24 — = //
£ _— & | "
n n —
// 3
3 = VDD =17V = VDD =17V
= VDD =33V = VDD =33V
= VDD =55V = VDD =55V
2 I I 2 I I
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
Output (RESET Pin) = High Output (RESET Pin) = Low
9. Supply Current vs Temperature 10. Supply Current vs Temperature
16 16
— -40°C — -40°C
sl N\ — 25°C 15—\ — 25°C
—_ — 125°C — — 125°C
> 14 A\ — > 14 A N
g g A
Rk . Rk <
5 T— 5 \\
2 12 2 12
G G |
%) %)
2 1 —— 2 1
L [in)
» »
10 10
9 9
0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
Overdrive (%) Overdrive (%)
VDD =17V VDD =17V
11. SENSE Glitch Immunity (VIT-) vs Overdrive 12. SENSE Glitch Immunity (VIT+) vs Overdrive
9 9
— -40°C — -40°C
— 25°C - 25°C
& 8 — 125°C & 8 — 125°C
3 2
> >
57 \ g7 N\
2 2 \
£ 6 \ £ 6
5 N s
[0} — G
w 5 w 5
(%)) )
P4 Z
w w
Dy Dy
3 3
0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
Overdrive (%) Overdrive (%)
VDD =55V VDD =55V
13. SENSE Glitch Immunity (VIT-) vs Overdrive 14. SENSE Glitch Immunity (VIT+) vs Overdrive
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Typical Characteristics (T X)

At T; = 25°C, Vpp = 3.3V, and Rpy = 10 kQ, unless otherwise noted.

0.3 0.25
7
0.25 / 02
0.2 . /
. __0.15 ~
4 0.15 s
o o
> > 04 /
0.1 ~
— -40°C 0.05 / — -40°C
0.05 — 250C / — 25°C
— 125°C = 125°C
0 ‘ 0 ‘
0 1 2 3 4 5 0 1 2 3 4 5
IreseT (MA) IreseT (MA)
VDD =17V VDD =55V
15. Low-Level Output Voltage vs RESET current 16. Low-Level Output Voltage vs RESET current
0.6 1.16
—_— xMR_H —_— xMRiH
MR_L 114 MR_L
S 05 S 112N
g ~ < \
2 S kel
3 \§ ° \\
8 ~ g 11 NN
£ — £ \\
o 0.4 T—] o 1.08 \ \\
= Y = - ~
\
1.06
0.3 1.04
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
VDD =17V VDD =55V
17. SET Threshold vs Temperature 18. SET Threshold vs Temperature
390 500 T
385 100
m 4
£
. 380 =)
g g w0 A
5} = y
= 375 — E
/' u(/;J 7l
i} /1
1 -
370 —— ] = -40°C
—_ 1.7V p = —_— fg"oc
— 55V — 125°
" / I NN
365 0.1
-50 -25 0 25 50 75 100 125 0.1 1 10 100 1000
Temperature (°C) Cr (nF)
19. CT Current vs CT value 20. RESET Timeout vs CT Capacitor
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Typical Characteristics (T R)
At T; = 25°C, Vpp = 3.3V, and Rpy = 10 kQ, unless otherwise noted.
5 12
P 10 ——
0
£ / -~ 8
3 / =4 o —
£ ¢ 6
— y 4 8
[ 4 g —
& ﬂ‘, -4
[ang )
~ — -40°C — VDD =17V
— 25°C 2 — VDD =33V
/ — 125°C — VDD =55V
01 L I 0 L L
0.1 1 10 -50 25 0 25 50 75 100 125
Ct (nF) Temperature (°C)
21. Timeout vs CT Capacitor (0.1 to 10 nF) 22. Detect Propagation Delay vs Temperature
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8 Detailed Description

8.1 Overview

The TPS3703-Q1 family of devices combines two voltage comparators and a precision voltage reference for
overvoltage and undervoltage detection. The TPS3703-Q1 features a highly accurate window threshold voltages
(x0.7% over temperature) and a variety voltage threshold variants.

The TPS3703-Q1 includes the resistors used to set the overvoltage and undervoltage thresholds internal to the
device. These internal resistors allow for lower component counts and greatly simplifies the design because no
additional margins are needed to account for the accuracy of external resistors.

TPS3703-Q1 version A, B and C has three time delay settings, two fixed by connecting CT pin to VDD through a
resistor and leaving CT floating and a programmable time delay setting that only requires a single capacitor
connected from CT pin to ground.

Manual Reset (MR) allows for sequencing or hard reset by driving the MR pin below Vyg |.

The TPS3703-Q1 is designed to assert active low output signals when the monitored voltage is outside the safe
window. The relationship between the monitored voltage and the states of the outputs is shown in 3% 2.

8.2 Functional Block Diagram

SENSE [

Time Delay
Logic

J‘—E]?SET

Logic

Time Delay ——{ 1 RESET

Rur OV Comparator Rur

1
1

iy r
Lt
GND MR

|C

G‘E'D
Undervoltage Only Version Window Version

£
s/

*For all possible voltages, window tolerance, time delays, and UV threshold options, see Table 7.
8.3 Feature Description

8.3.1 VDD

The TPS3703-Q1 is designed to operate from an input voltage supply range between 1.7 V to 5.5 V. An input
supply capacitor is not required for this device; however, if the input supply is noisy good analog practice is to
place a 1-uF capacitor between the VDD pin and the GND pin.

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

8.3.2 SENSE

The TPS3703-Q1 combines two comparators with a precision reference voltage and a trimmed resistor divider.
This configuration optimizes device accuracy because all resistor tolerances are accounted for in the accuracy
and performance specifications. Both comparators also include built-in hysteresis that provides noise immunity
and ensures stable operation.

Although not required in most cases, for noisy applications good analog design practice is to place a 1-nF to 10-
nF bypass capacitor at the SENSE input in order to reduce sensitivity to transient voltages on the monitored
signal.

When monitoring VDD supply voltage, the SENSE pin can be connected directly to VDD. The output (RESET) is
high impedance when voltage at the SENSE pin is between upper and lower boundary of threshold.

MR © 2018-2019, Texas Instruments Incorporated 13
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Feature Description (3T )
8.3.3 RESET

In a typical TPS3703-Q1 application, the RESET output is connected to a reset or enable input of a processor
[such as a digital signal processor (DSP), application-specific integrated circuit (ASIC), or other processor type]
or the enable input of a voltage regulator [such as a DC-DC converter or low-dropout regulator (LDO)].

The TPS3703-Q1 has an open drain active low output that requires a pull-up resistor to hold these lines 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 ensure proper voltage levels, give some
consideration when choosing the pull-up resistor values. The pull-up resistor value is determined by Vg, , output
capacitive loading, and output leakage current. These values are specified in Specifications. The open drain
output can be connected as a wired-OR logic with other open drain signals such as another TPS3703-Q1
RESET pin.

#% 2 describes the scenarios when the output (RESET) is either asserted low or high impedance.

OV Limit_Jm=ov N
Vitsov) - Vhvs / \_

Vsense /

T
|
1
1
UV Limit 0 Vis "1 :
1
|

IT-(UV)

|
—> to «— —»ltpp | —»

23. RESET output

8.3.4 Capacitor Time (CT)

The CT pin provides the user the functionality of both high-precision, factory-programmed, reset delay timing
options and user-programmable, reset delay timing. The CT pin can be pulled up to Vpp through a resistor, have
an external capacitor to ground, or can be left unconnected. The configuration of the CT pin is re-evaluated by
the device every time the voltage on the SENSE line enters the valid window (Vir.uyy < Vsense < Vit+ov)- The
pin evaluation is controlled by an internal state machine that determines which option is connected to the CT pin.
The sequence of events takes 450 ps to determine if the CT pin is left unconnected, pulled up through a resistor,
or connected to a capacitor. If the CT pin is being pulled up to Vpp, then a pull-up resistor is required, 10 kQ is
recommended.

8.3.5 Manual Reset (MR)

The manual reset (MR) input allows a processor or other logic circuits to initiate a reset. A logic low on MR
causes RESET to assert. After MR returns to a logic high and the SENSE pin voltage is within a valid window
((Mirwv) < Vsense_< Vit+ov)) » RESET is deasserted after the reset delay time (tp). If MR is not controlled
externally, then MR can either be connected to Vpp or left floating because the MR pin is internally pulled up to
Vpp. Figure B 24 shows the relation between MR and RESET.

14 MY © 2018-2019, Texas Instruments Incorporated
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Feature Description (3T )

Vm(OV)
Hysteresis
Viriov) - Vhys
SENSE
Virwv) + Vhys
Hysteresis
Vit v
Pulse < Vigr L Pulse < ta m)
MR
Vi
MR_H = P
ViR L
I
| l
‘ l
|
RESET | |
| |
‘ ?
[ - tomr «—
—b} teo R) € } D(MF)
| |

(1) RESET pulls up to VDD with 10 kQ.
(2) To initiate and continue time reset counter both conditions must be met MR pin above Vmr_n O floating and Vsense

between Vir.uy) + Vhys and Vir+ov) - Vhys

(3) MR is ignored during output RESET low event

24. Manual Reset Timing Diagram

8.4 Device Functional Modes

3 2. Functional Mode Truth Table

DESCRIPTION CONDITION MR PIN VDD PIN OUTPUT (RESET PIN)

Normal Operation Vit_(uv) < SENSE < Vi140v) Open or above Vygr H Vpp > VppMiny High

Normal Operation .

(UV Only)p SENSE > VIT-(UV) Open or above VMR_H Vpp > VDD(MIN) ngh

Over Voltage SENSE >V, o bove Vym Vop > V L

detection IT+(OV) pen or above Vir_H DD ~ VDD(MIN) ow

Under Voltage

detection 9 SENSE < VIT-(UV) Open or above VMR_H Vpp > VDD(MIN) Low

Manual reset VlT—(UV) < SENSE < V|T+(OV) Below VMR_L VDD > VDD(MlN) Low

UVLO engaged Vir—uv) < SENSE < V|14 0v) Open or above Vyg H Vpor < Vpp < UVLO Low

8.4.1 Normal Operation (Vpp > Vppvin))

When the voltage on Vpp is greater than Vppuny for approximately (tsp+ tp), the RESET output state will
correspond to the SENSE pin voltage with respect to the threshold limits, when SENSE voltage is outside of
threshold limits the RESET voltage will be low (Vg).

8.4.2 Undervoltage Lockout (Vpor < Vpp < UVLO)

When the voltage on Vpp is less than the device UVLO voltage but greater than the power-on reset voltage
(VpoRr), the RESET pin will be held low , regardless of the voltage on SENSE pin.

MR © 2018-2019, Texas Instruments Incorporated
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8.4.3 Power-On Reset (Vpp < Vpor)

When the voltage on Vpp is lower than the required voltage (Vpog) to internally pull the asserted output to GND,
RESET signal is undefined and is not to be relied upon for proper device function.

16 MY © 2018-2019, Texas Instruments Incorporated
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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

9.1.1 Voltage Threshold Accuracy

Voltage monitoring requirements vary depending on the voltage supply tolerance of the device being powered.
Due to the high precision of the TPS3703-Q1 (x0.7% Max), the device allows for a wider supply voltage margins
and threshold headroom for tight tolerance applications.

For example, take a DC/DC regulator providing power to a core voltage rail of an MCU. The MCU has a
tolerance of +5% of the nominal output voltage of the DC/DC. The user sets an ideal voltage threshold of 4%
which allows for £1% of threshold accuracy. Since the TPS3703-Q1 threshold accuracy is higher than +1%, the
user has more supply voltage margin which can allow for a relaxed power supply design. This gives flexibility to
the DC/DC to use a smaller output capacitor or inductor because of a larger voltage window for voltage ripple
and transients. There is also headroom between the minimum system voltage and voltage tolerance of the MCU
to ensure that the voltage supply will never be in the region of potential failure of malfunction without the
TPS3703-Q1 asserting a reset signal.

25 illustrates the supply undervoltage margin and accuracy of the TPS3703-Q1 for the example explained
above. Using a low accuracy supervisor will eat into the available budget for the power supply ripple and
transient response. This gives less flexibility to the user and a more stringent DC/DC converter design.

DC/DC nominal output

0%,

| Supply

| Regulator output voltage accuracy Voltage

| ) ) . Margin

: Margin for ripple and transients

N

: + 0.7% Allowed threshold tolerance Voltage
4% | Threshold

| l - 0.7% Minimum system voltage Accuracy
5%

Potential Failure or Malfunction

25. TPS3703-Q1 Voltage Threshold Accuracy
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Application Information (#T R)
9.1.2 CT Reset Time Delay

The TPS3703-Q1 features three options for setting the reset delay (tp): connecting a capacitor to the CT pin,
connecting a pull-up resistor to VDD, and leaving the CT pin unconnected. & 26 shows a schematic drawing of
all three options. To determine which option is connected to the CT pin, an internal state machine controls the
internal pulldown device and measures the pin voltage. This sequence of events takes 450 us to determine
which timing option is used. Every time the voltage on the SENSE line enters the valid window (Vir.uv) * Vhys <
Vsense < Vit+ov) “Vhys, the state machine determines the CT option.

VDD VDD VDD
VDD
voD [ vDD [
let ¢ S let ¢ let ¢
5
CT
1 1 m
J_ = CcT — cT [J =
[ H
Cap E Cap t Cap ﬁ
Control Control Control

User Programmable
Capacitor to GND

10 kQ Resistor to VDD CT Unconnected

26. CT Charging Circuit

9.1.2.1 Factory-Programmed Reset Delay Timing

To use the factory-programmed timing options, the CT pin must either be left unconnected or pulled up to VDD
through a 10 kQ pull-up resistor. Using these options enables a high-precision reset delay timing, as shown in &
3.

#k 3. Reset Delay Time for Factory-Programmed Reset Delay Timing

RESET DELAY TIME (tp)
VARIANT - - VALUE
CT = Capacitor to GND CT = Floating CT =10 k2 to VDD
TPS3703A Programmable tp 10 200 ms
TPS3703B Programmable tp 1 20 ms
TPS3703C Programmable tp 5 100 ms
TPS3703D N/A 50 50 us

9.1.2.2 Programmable Reset Delay-Timing

The TPS3703 reset time delay is based on internal current source (Ic1) to charge external capacitor (Cq1) and
read capacitor voltage with internal comparator. The minium value capacitor is 250 pF. There is no limitation on
maximum capacitor the only constrain is imposed by the initial voltage of the capacitor, if CT cap is zero or near
to zero then ideally there is no other constraint on the max capacitor. The typical ideal capacitor value needed for
a given delay time can be calculated using 23 1, where Ct is in nanofarads (nF) and tp is in ms:

tp = 3.066 x Ccr + 0.5 ms (1)
To calculate the minimum and maximum-reset delay time use 23, 2 and A3\ 3, respectively.
togminy = 2.7427 X Ccr + 0.3 ms @
tomax) = 3.4636 x Ccy + 0.7 ms @3)

18 MY © 2018-2019, Texas Instruments Incorporated
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The slope of the equation is determined by the time the CT charging current (Ict) takes to charge the external
capacitor up to the CT comparator threshold voltage (Vc1). When RESET is asserted, the capacitor is discharged
through the internal CT pulldown resistor. When the RESET conditions are cleared, the internal precision current
source is enabled and begins to charge the external capacitor; when Vot = 1.15 V, RESET is unasserted. Note
that in order to minimize the difference between the calculated RESET delay time and the actual RESET delay
time, use a use a high-quality ceramic dielectric COG, X5R, or X7R capacitor and minimize parasitic board
capacitance around this pin. % 4 lists the reset delay time ideal capacitor values for Ccr.

%k 4. Reset Delay Time for Ideal Capacitor Values

Cer RESET DELAY TIME (tp), TYPICAL
250 pF 1.27 ms
1nF 3.57 ms
3.26 nF 10.5 ms
32.6 nF 100.45 ms
65.2 nF 200.40 ms
1uF 3066.50 ms

9.1.3 RESET Latch Mode

The TPS3703-Q1 features a voltage latch mode on the RESET pin when connecting the CT pin to common
ground . A pull-down resistor is recommended to limit current consumption of the system. In latch mode, if the
RESET pin is low or triggers low, the pin will stay low regardless if Vgense IS within the acceptable voltage
boundaries (Vir_uv) < Vsense < Vit+ov))- To unlatch the_device provide a voltage to the CT pin that is greater
than the CT pin comparator threshold voltage, V1. The RESET pin will trigger high instantaneously without any
reset delay. A voltage greater than 1.2 V to recommended to ensure a proper unlatch. Use a series resistance to
limit current when an unlatch voltage is applied. For more information, Design 2: RESET Latch Mode gives an
example of a typical latch application.

VDD
VDD
let
V> Ver 10 kQ QT -
L
Voltage at CT
to Unlatch 3 Cap
) Control
10 kQ Resistor to
GND to Latch

¥ 27. RESET Latch Circuit
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9.1.4 Adjustable Voltage Thresholds

The TPS3703-Q1 0.7% maximum accuracy allows for adjustable voltage thresholds using external resistors
without adding major inaccuracies to the device. In case that the desired monitored voltage is not available,
external resistor dividers can be used to set the desired voltage thresholds. B 28 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. TI recommends using the 0.8V voltage threshold device such
as the TPS3703B3080 because of the bypass mode of internal resistor ladder.

For example, consider a 2.0 V rail being monitored (Vyon) Using the TPS3703B3080 variant. Using A3 4, R1 =
15 kQ given that R2 = 10 kQ, Vyon = 2 V, and Vgense = 0.8 V. This device is typically meant to monitor a 0.8 V
rail with +3% voltage thresholds. This means that the device undervoltage threshold (Vr.uy)) and overvoltage
threshold (V|T-(OV)) iS 0776 V and 0824 V respeCtive|y. USing /Ait 4 , VMON = 194 V When VSENSE = V|T-(UV)' Th|S
can be denoted as Vyon., the monitored undervoltage threshold where the device will assert a reset signal. Using
23X 4 again, the monitored overvoltage threshold (Vyons) = 2.06 V when Vgense = Virsov). If @ wider tolerance
or UV only threshold is desired, use a device variant shown on Table 7 to determine what device part number
matches your application.

Vsense = Vmon X (R2 + (R + Rp)) 4)

There are inaccuracies that must be taken into consideration while adjusting voltage thresholds. Aside from the
tolerance of the resistor divider, there is an internal resistance of the SENSE pin that may affect the accuracy of
the resistor divider. Although expected to be very high impedance, users are recommended to calculate the
values for design specifications. The internal sense resistance (Rgense) can be calculated by the sense voltage
(Vsense) divided by the sense current (Isgnsg) as shown in 23 6. Vgense can be calculated using 23 4
depending on the resistor divider and monitored voltage. lsgyse can be calculated using 243, 5.

Isense = (Vmon — Vsense) = R1 — (Vsense = R2) 5)
Rsense = Vsense * lsense (6)
VMON
VDD
R1
TPS3703-Q1 10kQ
Vsense —
SENSE RESET
VDD
R2 [_— VDD MR
— CT GND 1

28. Adjustable Voltage Threshold with External Resistor Dividers
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9.1.5 Immunity to SENSE Pin Voltage Transients

The TPS3703-Q1 is immune to short voltage transient spikes on the input pins. Sensitivity to transients depends
on both transient duration and overdrive (amplitude) of the transient.

Overdrive is defined by how much the Vgense exceeds the specified threshold, and is important to know because
the smaller the overdrive, the slower the response of the outputs (RESET). Threshold overdrive is calculated as
a percent of the threshold in question, as shown in 2% 7:

Overdrive % = | (Vsense = (Vir-uv) OF Vir+ov) / Vit (Nominal) x 100% |

where:
e Vgense IS the voltage at the SENSE pin
e V,r (Nominal) is the nominal threshold voltage
*  Viruy and Vi, ov) represent the actual undervoltage or overvoltage tripping voltage (7)

9.1.5.1 Hysteresis

Overvoltage and undervoltage comparators include built-in hysteresis that provides noise immunity and ensures
stable operation. For example if the voltage on the SENSE pin falls below Vr_y, or above Vir,ov), then RESET
is asserted (driven low), then when the voltage on the SENSE pin is between the positive and negative threshold
voltages, RESET deasserts after the user-defined RESET delay time. Figure B 29 shows the relation between
Vir.(uvy, ViT+(ov) @and hysteresis voltage (Vyys).

VRESET
A

I I
I I
| Window |
: (Vi) :
I I
| |
1 1
I I
I I

VOL

»
»

A

t t » Vsense
I I

| |
Viruy)  ViT-uv) + VHys Vitsov)- Viys  ViTsov)

29. SENSE Pin Hysteresis
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9.2 Typical Application

9.2.1 Design 1: Multi-Rail Window Monitoring for Microcontroller Power Rails

A typical application for the TPS3703-Q1 is shown in 30. The TPS3703-Q1 is used to monitor two PMIC
voltage rails that powers the core and I/O voltage of the microcontroller that requires accurate reset delay and
voltage supervision. Reference design TIDA-050008 is an ADAS power reference that focuses on improved
voltage supervision. It utilizes the TPS3703-Q1 to monitor the core voltage rail of a MCU similar to the circuit
below.

VDD
—l__ Vin Vour Veore
Vour VI/O
PMIC VDD Microcontroller
UL RESET
TPS3703-Q1 TPS3703-Q1
VDD SENSE RESET VDD SENSE RESET
L VDD MR VDD MR

— CT GND cT GND
10 kQ

30. Two TPS3703-Q1 Monitoring Two Microcontroller Power Rails

9.2.1.1 Design Requirements

% 5. Design Parameters

PARAMETER DESIGN REQUIREMENT DESIGN RESULT
3.3-V;0 nominal, with alerts if outside of +8% of 3.3 Worst case Vir+ov) = 3.554 V (7.7%),
V (including device accuracy), 200 ms reset delay Worst case Vir_yy) = 3.046 V (-7.7%)
Monitored rails B i i i i ()
b2 Ycone fominal wih et oude 00 | wort case Vg = 1255 Y (475,
’ delay ' Worst case Vir_uy) = 1.144 V (-4.7%)
Output logic voltage 5-V CMOS 5-V CMOS
Maximum system supervision 50 LA 14 YA (7 pA Max each)

current consumption

9.2.1.2 Detailed Design Procedure

Determine which version of the TPS3703-Q1 best suits the monitored rail (Vyon) and window tolerances found
on Table 7. The TPS3703-Q1 allows overvoltage and undervoltage monitoring for precise voltage supervision of
common rails between 0.5 V and 5.0 V. This application calls for very tight monitoring of the rail with only £5% of
variation allowed on the 1.2V core rail. To ensure this requirement is met, the TPS3703-Q1 was chosen for its
+4% thresholds. The 3.3V I/O is more flexible and can operate up to 8% variance. Since the TPS3703-Q1 comes
in various tolerance options, the +7% thresholds can be chosen for this voltage rail. To calculate the worst-case
for Vit ov) @and Viruv), the accuracy must also be taken into account. The worst-case for Vr,oyy and Vi y) can
be calculated shown in A= 8 and A= 9 respectively:

Vir+ov-worst case) = Vmon X (%0Threshold + 0.7%) = 1.2 x (+4.7%) = 1.256 V (8)

Vir.uv-worst case) = Vion X (%Threshold - 0.7%) = 1.2 x (-4.7%) = 1.144V 9)

When the outputs switch to a high impedance state, the rise time of the RESET pin depends on the pull-up
resistance and the capacitance on that node. Choose pull-up resistors that satisfy both the downstream timing
requirements and the sink current required to have a Vg, low enough for the application; 10 kQ to 1 MQ resistors
are a good choice for low-capacitive loads.
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9.2.1.3 Application Curves

31. TPS3703-Q1 SENSE Start Up Function

Vsense Start up from0OVto 1.2V, Vpp =33V, CT=0PEN
VREseT = VDD = 3.3 V, TPS3703A4120

Vpp Start up from 0 V to 3.3 V, Vgense = 1.2 V, CT = OPEN
VRESET = VDD = 3.3 V, TPS3703A4120

32. TPS3703-Q1 VDD Start Up Function

Tekstop T == I Tek Run ™ ; 1 gz
AR i : ]
[@vbD [DISENSE
[
d
RS T TR AR
(3%
[DJRESET [DIRESET!
(@ 200V @ 1.00v )[4.ooms ]"z.soMS/s 1 7 1.08V (@ 1.00v @ 100V ) (a.00ms |(2.50Ms/75 | @ - 1.64V
+¥4.000000ms | 100k points +¥4.000000ms | 100k points
6Sep 2018 6Sep 2018
01:05:25 01:03:01

1

TekStop [

DvoD

DISENSE

Vir(UV),

[ZIRESET

(@ 200V @ soomv

Function

J(200ms | (50.0kS/s 7 140V
++0.000000 s (100K points
6Sep 2018
01:09:25

Vsense ramp from0OVto 14V, Vpp=33V,CT=0PEN
VREseT = VDD = 3.3 V, TPS3703A4120

33. TPS3703-Q1 Overvoltage and Undervoltage

ToKStop i I
[DISENSE
D voD v v
[DIRESET
(@ 1.00v @ 1.00v ) [200ms |(50.0ks/s | @ + 1.64V
§+¥0.000000 s 100k points

Vpp ramp from 0 V to 3.3 V, Vggnse = 1.2 V, CT = OPEN
VRESET =VDD =3.3 V,TPS3703A4120

34. TPS3703-Q1 VDD Ramp Up Function

65ep 2018
00:56:21
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9.2.2 Design 2: RESET Latch Mode

Another typical application for the TPS3703-Q1 is shown in B 30. The TPS3703-Q1 is used in a RESET latch
output mode. In latch mode, once RESET driven logic low, it will stay low regardless of the sense voltage. If the
RESET pin is low on start up, it will also stay low regardless of sense voltage.

VCORE VCORE
VDD
Microcontroller
TPS3703-Q1 10kQ
VDD SENSE RESET Verio
Mi i __
icrocontroller VDD VR |~
10kQ
Vario cT GND __I_
10 kQ L

35. Window Voltage Monitoring with RESET Latch

9.2.2.1 Design Requirements

% 6. Design Parameters

PARAMETER DESIGN REQUIREMENT DESIGN RESULT
1.2-Vcore Nominal, with alerts if outside of +5% of _ o
Monitored Rail 1.2 V (including device accuracy), Latch when wgz: ggzg x”*(ov) - ifii \\; ((4477$2)
RESET is low, until voltage is applied on CT pin. T=(uv) = = :
Output logic voltage 5-V CMOS 5-V CMOS

Maximum device current

consumption 15 pA 4.5 pA (Typ), 7 pA (Max)

9.2.2.2 Detailed Design Procedure

The RESET pin can be latched when the CT pin is connected to a common ground with a pull-down resistor. A
10 kQ resistors is recommended to limit current consumption. To unlatch the device provide a voltage to the CT
pin that is greater than the CT pin comparator threshold voltage, Vc1. A voltage greater than 1.15 V to
recommended to ensure a proper unlatch. Use a series resistance to limit current when an unlatch voltage is
applied. To go back into latch operation, disconnect the voltage on the CT pin. The RESET pin will trigger high
instanously without any reset delay.
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9.2.2.3 Application Curves

Voltage Range +

TekStop I I TekPrevu T T [Trig?
DivDD DISENSE
. p T V¢r Threshold
1.15V.
TISENSE \\ v
BDIRESET
[D|RESET
@ Zny @ Lo )[égov'g.sooooaos H?g&kg{)sims][ T v] @ Ty @ v )[31‘10'%?0000005 T[?E&M;o/iits][—‘. Lo v]
VSENSE ramp from O V to 1.4V, VDD =33V, VCT =0V VCT biased at least to 1.15 V y VSENSE =12V
VRESET = VDD = 3.3V, TPS3703A4120 VRESET = VDD = 3.3V, TPS3703A4120
36. TPS3703-Q1 SENSE Ramp Latch Function 37. TPS3703-Q1 CT Bias Unlatch Function
Tek Stop = i — TekStop T I
] Y
\ VeT=0v

/ THSENSE

Dver Acceptable paidi it

Vsense ramp from 0 Vto 1.4V, Vpp = 3.3V, Vreser = VDD
CT is pulled down after RESET is low, RESET becomes latched
TPS3703A4120

38. TPS3703-Q1 Overvoltage and Undervoltage Latch
Function

RESET Latched
s M M
DiRese [D|RESETH
@ 1.0V 1.00V 1.00s 10.0KS/s & ; 146V > 200V @ 1.00 7
- = )[mvcoo.oonu-ns ] [wok poims] L J @ 20V @ TV -0ks/s

) (400ms 25 (@ - 332V
§+¥0.000000 s 100k points
6Sep 2018
01:31:51

Vpp ramp up from 0V to 3.3V, Vgense = 1.2V, CT =0V
VRESET = VDD = 3.3V, TPS3703A4120

39. TPS3703-Q1 VDD Ramp Latch Function
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10 Power Supply Recommendations

10.1 Power Supply Guidelines

This device is designed to operate from an input supply with a voltage range between 1.7 V to 5.5 V. It has a 6-V
absolute maximum rating on the VDD pin. It is good analog practice to place a 0.1-yF to 1-uF capacitor between
the VDD pin and the GND pin depending on the input voltage supply noise. If the voltage supply providing power
to VDD is susceptible to any large voltage transient that exceed maximum specifications, additional precautions
must be taken. See SNVA849 for more information.

11 Layout

11.1 Layout Guidelines
» Place the external components as close to the device as possible. This configuration prevents parasitic errors
from occurring.

* 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 circuit and create ringing with peak voltages above the maximum
VDD voltage.

» Avoid using long traces of voltage to the sense pin. Long traces increase parasitic inductance and cause
inaccurate monitoring and diagnostics.

» Do not run sensitive analog traces in parallel with digital traces. Avoid crossing digital and analog traces if
possible, and only make perpendicular crossings when absolutely necessary.

11.2 Layout Example

Pull-Up Voltage
V_Sense Sense MR . .

VDD VDD GND [ 10 kQ

cT RESET

1 uF

—i—

GND @

40. Recommended Layout

26 AL © 2018-2019, Texas Instruments Incorporated
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12 23RNSR S Rr
12,1 #fFaw4a )

R T SR T QAR SRS R MR AR 1 T RE -
R B LE

] AR Ui
TPS3703 TPS3703
A CT 3|k JT = 10ms, CT 3| ji%EH:%] VDD = 200ms
AL AN R AR AR CT #EAT e
B CT 5/ JF = 1ms, CT 5| filiE#Z] VDD = 20ms
I (OV T AN A R CT #EAT 4R
AUV c CT BIJHWiIF = 5ms, CT 3| Ji%4:%] VDD = 100ms
AL AN EL AR AT CT #EAT i e
) CT 7+ = 50us, CT 5483 VDD = 50
FERTES AR AR P D AT %iésxi CT yfp%%ﬂ H
B LT PR CT 31 BIWTJF = 10ms, CT 31H4¥H5] VDD = 200
75 BB (1 1) L e A I 3R T = 10ms, e =200ms
ARREEAD E AR AN AR CT HEAT G
E CT 51 JF = 1ms, CT 5|filiE# %] VDD = 20ms
% v T AN A R CT #EAT 4R
G CT 51l = 5ms, CT 5|fili%E+:3] VDD = 100ms
AL AN R AR AT CT #EAT i e
H CT 5| = 50us, CT 51i%E#:%] VDD = 50us
TR CT #EAT 4
3 KEFFRERE I HE = OV: 3%; UV: -3%
S NP ., 4 KEAFRFREIE B = OV: 4%; UV: -4%
R A LRk A 5 K ERERE A 1B = OV: 5%; UV: -5%
6 KEFFRERE I HEE = OV: 6%; UV: -6%
7 KEMFRERE I HRE = OV: 7%; UV: -7%
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SEar B AN (T )

RT. BB LE

(T W)
i B e JIA
TR 4 b 1 {1 PR R T3 050 0.50v
055 0.55V
060 0.60V
065 0.65V
070 0.70v
075 0.75V
080 0.80V
085 0.85V
090 0.90v
095 0.95v
100 1.00v
105 1.05vV
110 1.10vV
115 1.15v
120 1.20v
125 1.25vV
130 1.30V
150 1.50vV
180 1.80V
250 2.50vV
280 2.80V
290 2.90v
330 3.30vV
500 5.00v
EEE DSE WSON - 6 5| (1.5mm x 1.5mm)
B R K&
IR Q1 Q100 AEC
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12.2 XCRYFF

12.2.1 PRfEAEER

PR (EVM) 715 TPS3703-Q1 FCEMH, HBNTEMwIG EERE. TPS3703-QL P #ite (FIAHIHIH F 15
B ATLEAEMALES (T1) Wk E 7= S e R, tnl B M T1 eStore 43K,

12.3  FRWROCCRY BE e sn

BEMCCR E B, 1 SNE ticom. LIS OO Wi B A RE AT, B A O
SR, AR RIS S, EEE T OB SR RS FET D il k.

12.4 CHREHIR

Tl E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect TI's views; see TI's Terms of Use.

12.5 Fifr
E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.6 HHEBHEZES
ESD IS SR RIZE R H . B0 (TI) TG i IE 24 O T 5 M AL FE A S B o A0 S35 TG O b B B A 25 R | T
y SRS S i

M ESD M5/ S ERUNOTERERES , KBBR8 AR R T RE A 5 2 BIIA | KR R AR A1 2 308 Sl m]
AE o SR 5 H R A KU A AT -
12.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 M. HEEMEITIEGE R

CAR DU A S AL B AR M5 S . IXE8(5 Do fia e s fH i ol e . Bl 248, BARATEM, H
AR SCREREATAEAT . 075 SRAULBOE R A A A, 15 2 1 2 0 B 3 AA
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

TPS3703A4085DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 L8 Samples
TPS3703A4120DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40to 125 AB Samples
TPS3703A4180DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 AD
TPS3703A4280DSERQ1 ACTIVE WSON DSE 6 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 H8 Samples
TPS3703A4330DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 AE Samples
TPS3703A5090DSERQ1 ACTIVE WSON DSE 6 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 GW
TPS3703A5180DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 Gz
TPS3703A5290DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 GT Samples
TPS3703A7080DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40to 125 LD Samples
TPS3703A7100DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 LA
TPS3703A7110DSERQ1 ACTIVE WSON DSE 6 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40 to 125 GX Samples
TPS3703A7120DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 H1 Samples
TPS3703A7125DSERQ1 ACTIVE WSON DSE 6 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 AC
TPS3703A7180DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 H2
TPS3703A7250DSERQ1 ACTIVE WSON DSE 6 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 L9 Samples
TPS3703A7280DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40to 125 H3 Samples
TPS3703A7330DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 GV
TPS3703B3080DSERQ1 ACTIVE WSON DSE 6 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40 to 125 BA Samples
TPS3703B4250DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 H6 Samples
TPS3703B5180DSERQ1 ACTIVE WSON DSE 6 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 GU Samples
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)
TPS3703C7500DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 CF m
TPS3703E4080DSERQ1 ACTIVE WSON DSE 6 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 H7

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

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 TI 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 TPS3703-Q1 :
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o Catalog : TPS3703

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
lReeI ) l
Diameter Cavity # 20 ‘*

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length

KO | Dimension designed to accommodate the component thickness

v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O QfSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T

Pocket\(l)lgdrants

*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)

TPS3703A4085DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 095 | 4.0 8.0 Q2
TPS3703A4120DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 095 | 4.0 8.0 Q2
TPS3703A4180DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703A4280DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703A4330DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 | 4.0 8.0 Q2
TPS3703A5090DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 095 | 4.0 8.0 Q2
TPS3703A5180DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703A5290DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703A7080DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 | 4.0 8.0 Q2
TPS3703A7100DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 095 | 4.0 8.0 Q2
TPS3703A7110DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 095 | 4.0 8.0 Q2
TPS3703A7120DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703A7125DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703A7180DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 095 | 4.0 8.0 Q2
TPS3703A7250DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 095 | 4.0 8.0 Q2
TPS3703A7280DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703A7330DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 | 4.0 8.0 Q2
TPS3703B3080DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 17 0.95 | 4.0 8.0 Q2
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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)

TPS3703B4250DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703B5180DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703C7500DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2
TPS3703E4080DSERQ1 | WSON DSE 6 3000 178.0 8.4 1.7 1.7 0.95 4.0 8.0 Q2

TAPE AND REEL BOX DIMENSIONS

- E
~_ s
e 7
\\y/ P -\\{/ -
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPS3703A4085DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A4120DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A4180DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A4280DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A4330DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A5090DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A5180DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A5290DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7080DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7100DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7110DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7120DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7125DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS3703A7180DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7250DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7280DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703A7330DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703B3080DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703B4250DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703B5180DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703C7500DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
TPS3703E4080DSERQ1 WSON DSE 6 3000 205.0 200.0 33.0
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MECHANICAL DATA

DSE (S—PDSO—N6)

PLASTIC SMALL OUTLINE

PIN 1 INDEX AREA

i

4[ 0,20 REF.
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0,05

0,00

4207810/A 03/06

NOTES:

. All linear dimensions are in millimeters.

. Small Outline No—Lead (SON) package configuration.
. This package is lead—free.

A
B. This drawing is subject to change without notice.
C
D

Q" TeExASs
INSTRUMENTS
www.ti.com




EREFRNRRAEH
TIREBAMATEEHE (BEEER ) . RITER (2ESERIT ) . MARAMRITERY, NETE, 22EENEMRER , FRIEX
FREATHMEEAARHEROER , @FETRTHEHE. REEARAENEAERTRLEME =7 AR RNERER,

XEFRAMEER T = RBTRITNREFRARCH, SFATREUAT2HEE : (1) HNEHNARREEEN TI =0, (2) Rit, B
NSRRI A , (3) BRENNMABEMEMREUARFAR MRS, ZRJPAMER, XLERFHELE , BFZTEHM. T BREMXT
LR FRTHRARRFEFRN TI ~RONA. PEXNXLEFRH#TEMEHRER, EXLNEAEMEM TI DRFRFEFME=FA
R, BRLFBEREXERROERAPN TI REARESRNEARR. RE, HA, MEANERS , TI HEBEFAR,

T REN~ BT T HEER (https:www.ti.com.cn/zh-cn/legal/termsofsale.html)  ti.com.cn £ E & A S&R/TI ™ @B K E4bE A &R
AR, TI RHEXEFREATLTBERIUEMARER T 4N T FRAGHEANERJBRETFH,

HRE it - EETORARITX it AE 1568 SHhEAE 32 # |, HRBU4RED : 200122
Copyright © 2021 MY EBFXSEER ( L8 ) BRAA



	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 Diagram
	8.3 Feature Description
	8.3.1 VDD
	8.3.2 SENSE
	8.3.3 RESET
	8.3.4 Capacitor Time (CT)
	8.3.5 Manual Reset (MR)

	8.4 Device Functional Modes
	8.4.1 Normal Operation (VDD > VDD(MIN))
	8.4.2 Undervoltage Lockout (VPOR < VDD < UVLO)
	8.4.3 Power-On Reset (VDD < VPOR)


	9 Application and Implementation
	9.1 Application Information
	9.1.1 Voltage Threshold Accuracy
	9.1.2 CT Reset Time Delay
	9.1.2.1 Factory-Programmed Reset Delay Timing
	9.1.2.2 Programmable Reset Delay-Timing

	9.1.3 RESET Latch Mode
	9.1.4 Adjustable Voltage Thresholds
	9.1.5 Immunity to SENSE Pin Voltage Transients
	9.1.5.1 Hysteresis


	9.2 Typical Application
	9.2.1 Design 1: Multi-Rail Window Monitoring for Microcontroller Power Rails
	9.2.1.1 Design Requirements
	9.2.1.2 Detailed Design Procedure
	9.2.1.3 Application Curves

	9.2.2 Design 2: RESET Latch Mode
	9.2.2.1 Design Requirements
	9.2.2.2 Detailed Design Procedure
	9.2.2.3 Application Curves



	10 Power Supply Recommendations
	10.1 Power Supply Guidelines

	11 Layout
	11.1 Layout Guidelines
	11.2 Layout Example

	12 器件和文档支持
	12.1 器件命名规则
	12.2 文档支持
	12.2.1 评估模块

	12.3 接收文档更新通知
	12.4 支持资源
	12.5 商标
	12.6 静电放电警告
	12.7 Glossary

	13 机械、封装和可订购信息



