TS

Tudi Semiconductor

A1

Product Specification

TUDI-TPS3705/ TPS3707

Mt www.sztdbdt.com Q

ASEIE - - f¥ak

. . e Design
semiconductor devic e research and development

manufacturer e production
® and sales




ARUNA=

Tudi Semiconductor

I
O
MR 1 8 WDO
. 200ms VDD 2 7 RESET
GND 3 6 WDI
° 25V 3V 33V 5V e B el
[ MAX705 MAX708 M’
L TPS3705-xx TPS3705-xx D Package 8-Pin SOIC Top View6
o "\
O
. SOHA RESET 1 8 WDI
@3 MSOP 8 SOIC _— , . -
o -40°C  85°C o ; ] o
TPS3705-33 -40°C  125°C oD . ] .
-~
TPS3705-xx DGN Package 8-Pin MSOP-
PowerPAD Top View
MR
[ DSP VoD
. GND
. PFI
[
: TPS3707-xx D Package 8-Pin SOIC Top View
[
. RESET
RESET
MR
vDD
TPS3707-xx DGN Package 8-Pin MSOP-
PowerPAD Top View
TPS370x-xx DSP
VDD 1.1V RESET VDD Vit
+ VDD RESET ViT—
ViT—
25V 3v 3.3V 5Vv 8 MSOP SOIC
TPS370x-xx -40°C  85°C
WWW.SZTDBDT.COM
2 , 14



TTHIME /m
1 [[D9==F
Tudi Semiconductor
L
12V 5V
L
Vbb ___ VbD
PFO B
TPS3705-50 - MSP430P112
L 100 nF
MR RESET RESET/NMI
910 kQ R
wDO /0
PFI
WDI /0
120 kQ GND GND
. . .
Copyright © 2016, Texas Instruments Incorporated
MSP430 #22!R FH
6.1 Pin Functions
PIN
TS TPS3705-xx TPS3707-xx 110 DESCRIPTION
SoIc MSOP-PowerPAD SoiCc MSOP-PowerPAD
GND 3 5 3 5 — Ground
MR 1 3 1 3 | Manual reset
NC — — 6 8 — No internal connection
PFI 4 6 4 6 | Power-fail comparator input
PFO 5 7 5 7 (0] Power-fail comparator output
RESET 7 1 7 1 (0] Active-low reset output
RESET — — 8 2 (0] Active-high reset output
Voo 2 4 2 4 — Supply voltage
WDI 6 8 — — | Watchdog timer input
WDO 8 2 — — (0] Watchdog timer output
WWW.SZTDBDT.COM
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7 Specifications
7.1 Absolute Maximum Ratings

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

MIN MAX UNIT

Supply voltage, Vpp @ 74 V
PF| voltage range, Vpr -0.3 Vpp+ 0.3 V
All other pins@ -0.3 7 V
Maximum low output current, lg 5 mA
Maximum high output current, lgy = mA
Input clamp current, I, (V; <0 or V; > Vpp) +20 mA
Output clamp current, lgk (Vo < 0 or Vg > Vpp) +20 mA
Continuous total power dissipation See 777.9

Soldering temperature 260 °C
Operating temperature, Ty -40 85 G
Operating temperature, T, for TPS3705-33 only -40 125 °C
Storage temperature, Ty - 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) All voltage values are with respect to GND. For reliable operation the device must not be operated at 7 V for more than t = 1000h
continuously.

7.2 ESD Ratings

VALUE UNIT

Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() +2000
Viesp) Electrostatic discharge - — \
Charged-device model (CDM), per JEDEC specification JESD22-C101@) +500

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

7.3 Recommended Operating Conditions

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

MIN NOM MAX UNIT
Voo Supply voltage 2 6 \Y
\"A Input voltage 0 Vpp + 0.3 A"
Viy High-level input voltage 0.7 x Vpp \%
ViL Low-level input voltage 0.3 x Vpp v
AtIAV Input transition rise and fall rate at MR or DI 100 ns/\V
Ta Operating free-air temperature -40 85 d e
Ta Operating free-air temperature for TPS3705-33 only -40 125 =0
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7.4 Thermal Information

TPS3705-xx TPS3707-xx
THERMAL METRIC(") D (SOIC) DGN (MSOP-PowerPAD) UNIT
8 PINS 8 PINS
Roa Junction-to-ambient thermal resistance 118.2 66.1 *C/IW
Ry yciuop)  Junction-to-case (top) thermal resistance 64.4 62.6 °‘C/W
Raus Junction-to-board thermal resistance 585 45.1 °‘C/W
b7 Junction-to-top characterization parameter 15.8 76 °C/w
LT Junction-to-board characterization parameter 57.9 44 .8 °“C/W
Ry ycmoy  Junction-to-case (bottom) thermal resistance — 18.5 ‘C/W

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

7.8 Switching Characteristics

at R =1MQ, C_ =50 pF, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tyouty Watchdog time out Vpp = Vir+ + 0.2V, see 5 7-1 1.1 16 23 s
ty Delay time Vpop = Vir+ + 0.2V, see |5 7-1 140 200 280 ms
Propagation (delay) time, MR to RESET delay, Vpp = V1. + 0.2V,
PHL high-to-low-level output Vi = 0.3 % Vpp, Vi = 0.7 % Vpp % 2% ns
¢ Propagation (delay) time, MR to RESET delay (TPS3707-xx only) 50 250 ns
PLH low-to-high-level output Voo = Vire #+ 0.2V, V. = 0.3 % Vpp, Viy = 0.7 x Vpp
Propagation (delay) time,
terL high-to-low-level output Voo to RESET delay 3 S d
Propagation (delay) time, :
teLH low-to-high-level output Vpp to RESET delay (TPS3707-xx only) 3 5 us
Propagation (delay) time, -
tpuL high-to-low-level output PFl to PFO delay, Vpp =2V to6 V 05 1 Hs
Propagation (delay) time, -
tpLH low-to-high-level output PFI to PFO delay, Vpp =2V t06 V 05 1 us
7.9 Dissipation Ratings
PACKAGE Ta< 25°C DERATING FACTOR Ta=70°C Ta=85°C
POWER RATING ABOVE Ty = 25°C POWER RATING POWER RATING
DGN 214 W 17.1 mwrC 1.37 W 1T11W
D 725 mWwW 5.8 mW/°C 464 mW 377 mW
WWW.SZTDBDT.COM
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7.5 Electrical Characteristics

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
TPS370x-xx, Vpp = 1.1V, loy= -4 v A 0.8
TPS3707-25, TPS370x-30, TPS370x-33, 0.7 % Vop
Von  High-level output voltage Voo =Vir++ 02V, lon = - 500 1 A Y
TPS370x-50, Vpp = V14 + 0.2 V, Igy = - 800 v A |Vpp - 1.5
TPS370x-xx, Vpp =6 V, lon= - 800 1 A Vpp - 1.5
TPS3707-25, TPS370x-30, TPS370x-33, 03
Vop=Vir+ + 02V, lgL = 1mA
VoL Low-evel output woitage TPS370%-50, Vpp = Virs + 02V, o, = 2.5 mA 0a| V
TPS370x-xx, Vpp =6 V, oL =3 mA 0.4
Power-up reset voltage(") Vop 2 1.1V, lg. =50 n A 03| V
TPS3707-25, T4 = 0°C to 85°C 22 225 23
TPS370x-30, Tp = 0°C to 85°C 257 263 268
TPS370x-33, Ta=0°C to 85°C 2.87 293 298
Negative-going input TPS370x-50, Tp = 0°C to 85°C 445 455 463
Vi threshold voltage®) TPS3707-25, Ta = - 40°C to 85°C 22 225 23|
TPS370x-30, To = - 40°C to 85°C 257 2.63 27
TPS370x-33, Ta= -40°C to 85°C 2.87 2.93 3
TPS370x-50, Tp = -40°C to 85°C 445 455 4865
;‘}‘fg::;m‘;:;‘fggp;m TPS370x-xx, Vpp = 2V, Ta = - 40°C to 85°C 12 125 13
TPS3707-25 40
SR M TPS370x-30 50
Vhys TPS370x-33 50 mV
TPS370x-50 70
Hysteresis, PFI TPS370x-xx 10
iy Average high-level input current, WDl |WDI = Vpp = 6 V, time average (dc = 88%) 100 150 pA
i) Average low-level input current, WDI WDI =0V, Vpp =6V, time average (dc = 12%) i -20| pA
High-level input current, WDI WDl =Vpp =6V 120 170
L High-level input current, MR MR = 0.7 x Vpp, Voo =6 V 10 ]
Low-level input current, WDI WDI=0V,Vpp=6V =120 =170
L Low-level input current, MR MR=0V,Vpp=6V -430 -600 bA
Iy Input current, PFI Vpp=6V, 0V <V, <Vpp -1 0 1| pA
TPS3705-xx, Vpp =2 V10 6 V, MR = Vpp, 30 50
oo T MR, WDI and outputs unconnected i
TPS3707-xx, Vpp =2 V1o 6 V, MR = Vpp, 20 50
MR, WDI and outputs unconnected
G Input capacitance V=0V to Vpp 5 pF

(1)  The lowest supply voltage at which RESET becomes active, t.ypp = 15 pus/V
(2) Toensure best stability of the threshold voltage, a bypass capacitor (ceramic, 0.1 pF) should be placed near to the supply terminals
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7.6 Electrical Characteristics for TPS3705-33 Only

over operating free-air temperature range -40 to 125C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
VDD=1'1V-IOH=_4 nA 0.8
Von  High-level output voltage Vop=Vim++02V, lpy= -500 A 0.7 x Vpp \%
VDD=6\/'IOH= -800 1A VDD- 1.5
Vop=Vi++ 0.2V, lg. = 1mA 0.3
VoL  Low-level output voltage Lt o A%
VDD=6V, |OL=3|T]A 04
Power-up reset voltage!" Voo = 1.1V, loL =50 v A 03| V
Negative-going input Tao=0°C to 125°C 2.87 2.93 3
v threshold voltag Ta= -40°C to 125°C 287 2.93 3.02 v
IT-
Negative-going input o
threshold voltage, PFI@ Vi =2V I L
Hysteresis, V, 50
gy, [ e0h mV
Hysteresis, PFI 10
lieayy Average high-level input current, WDl |WDI = Vpp = 6V, time average (dc = 88%) 100 150 pA
liavy Average low-level input current, WDI WDI =0V, Vpp =6V, time average (dc = 12%) =15 -20 A
I High-level input current, WDI WDI=Vpp =6V 120 170 "
" |High-level input current, MR MR = 0.7 x Vpp, Vpp =6 V 130 -180|
: Low-level input current, WDI WDI=0V,Vpp=6V -120 -170 "
v}
% Low-level input current, MR MR=0V,Vpp=6V -430 -600
Iy Input current, PFI Vpp=6V,0V =V, =< Vpp =] 0 1 pA
VDD=2VtDS\/, M-R=VDD,
oo Supply current MR, WDI and outputs unconnected 30 50| pA
Ci Input capacitance Vi=0VtoVpp 5 pF
7.7 Timing Requirements
atR.=1MQ, C =50 pF, Ta = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN NOM MAX| UNIT
At Vpp, Vop = Vire + 0.2V, Vpp =V~ - 0.2V 6 s
t,  Pulse width oo b T LW L
At MR and WD', VDD = VlT"‘ +02 V, V“_ =0.3x VDD: VlH =0.7 x VDD 100 ns
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8 Detailed Description
8.1 Overview

The TPS370x-xx family of supervisors feature an integrated reference and comparator for VVppo supervision, an
additional power-fail supervisor, and a manual reset input. The TPS3705-xx devices feature a watchdog timer,
where the TPS3707-xx devices feature a complimentary RESET output.

8.2 Functional Block Diagram

r 1
v TPS3705 |
bD TPS3707
14 kQ
MR } Reset RESET
Logic + Timer
B RESET
z f
R2 Only
TPS3707
GND
e —— Oscillator
Voltage |—®
of 1.25V
T PFO
PFI ,/
¥
Transition Watchdog T
WTDI Detection Logic + Timer W[T)O
Only 40 kQ Only
TPS3705 I AN A I TPS3705
I AN I
Lo - - e

Co;);'ight © 2016, Texas Instruments Incorporated
8.3 Feature Description
8.3.1 Manual Reset Input

The TPS370x-xx devices incorporate a manual reset input, MR. A low level at MR causes RESET to become
active.

8.3.2 Power-Fail Comparator

The TPS370x-xx family integrates a power-fail comparator which can be used for low-battery detection, power-
fail warning, or for monitoring a power supply other than the main supply.

8.3.3 Watchdog Timer

The TPS3705-xx devices have a watchdog timer that is periodically triggered by a positive or negative transition
at WDI. When the supervising system fails to retrigger the watchdog circuit within the timeout interval,

tyouty = 1.6 s, WDO becomes active. This event also reinitializes the watchdog timer. Leaving WDI unconnected
disables the watchdog.

The TPS3707-xx devices do not have the watchdog function, but include a high-level output RESET.

WWW.SZTDBDT.COM
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8.4 Device Functional Modes

8.4.1Vpp< 11V

When Vp is less than 1.1V, the status of the outputs cannot be determined.

8.4.21.1V<Vpy <2V

When Vpp is greater than 1.1 V but less than 2 V, the output states are valid. However, the specifications in 7

7.5 do not apply.
84.32V<Vpp<6V

When Vpp is greater than 2 V but less than 6 V, the device is within the recommended operating conditions (see

777.3). See 7 8-1, ¥ 8-2, and # 8-3 for corresponding truth tables.
% 8-1. TPS3705 Truth Table

MR Vpp > Vit RESET TYPICAL DELAY
H—L 1 H—-L 30 ns
L—H 1 L—-H 200 ms
H 1—-0 H—L 3us
H 0—+1 L—H 200 ms
% 8-2. TPS3707 Truth Table
MR Vpp > Vir RESET RESET TYPICAL DELAY
H—-L 1 H—L L—-H 30ns
L—H 1 L—-H H—L 200 ms
H 1—-0 H—L L—-H 3ps
H 0—1 L—H H—L 200 ms
%% 8-3. TPS370x Truth Table
PFl > Vi1 PFO TYPICAL DELAY
0—1 L—H 0.5 ps
1—-0 H—L 0.5 ps
WWW.SZTDBDT.COM
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9.1 Application Information

The TPS370x-xx family of devices offers several options for power monitoring. The TPS3705-xx offers a
watchdog supervisor, Vpp rail monitoring, and a power-fail interrupt monitor. The TPS3707-xx offers Vpp rail
monitoring with complimentary outputs and a power-fail interrupt monitor.

9.2 Typical Application

12V 5V
T T
Voo ___ Vpbp
PFO 1
- T MSP430P112
_TPS3TD5 50 -
MR RESET RESET/NMI
910 kQ oo
wDO 1o
PFI
WDl o
120 kQ GND GND
! | Sy

9.2.1 Design Requirements

Copyright ©® 2016, Texas Instruments Incorporated

& 9-1. Typical MSP430 Application

7< 9-1 lists the required design parameters for 5 9-1.

Z 9-1. Application Parameters

DESIGN PARAMETER VALUE
Monitored voltage 1 5V
Monitored voltage 2 12V

9.2.2 Detailed Design Procedure

To create two voltage monitoring rails, the PFI input can be used along with the MR pin to create a single output.
The 5-V monitor is created by selecting a 5-V device option, giving threshold of 4.55 V. The PFI input is
configured to any adjustable rail with a voltage divider. Use /7 £ 1 to select resistors.

Vi =t Pe  y D10K+120K 4 o5 _1073v
Ro 120k (1)
WWW.SZTDBDT.COM
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11 Layout
11.1 Layout Guidelines

Place a 0.1-uF decoupling capacitor as close to the device as possible.
If a resistor divider is used, place the resistors as close to the device as possible to minimize noise coupling.

11.2 Layout Example

MR 1 8 WDO
VDD 7 RESET
Decoupling Cap

6 WDl

5 PFO
R1 R2

Monitored

Voltage ) VvV vy

—

TPS3705 D Package

& 11-1. TPS3705 Layout

ORDERING INFORMATION

Order Number Package Package Quantity Or':/l?::r;grk
TPS3705-30DR-TUDI SOP8 Tape,Reel, 2500 70530
TPS3705-33DR-TUDI SOP8 Tape,Reel, 2500 70533
TPS3705-50DR-TUDI SOP8 Tape,Reel, 2500 70550
TPS3707-30DR-TUDI SOP8 Tape,Reel, 2500 70730
TPS3707-50DR-TUDI SOP8 Tape,Reel, 2500 70750

WWW.SZTDBDT.COM
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! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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