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5 Pin Configuration and Functions

PW Package
8-Pin TSSOP
Top View
crflr Y sl ReseT
SENSE[] 2 7 [] NC
NC[] 3 6 [] NC
GND[] 4 5[] Vec

NC — No internal connection

Pin Functions

PIN

NAME

NO.

I/1O

DESCRIPTION

CT

11O

Timing capacitor connection.

This terminal sets the RESET output pulse duration (t,). It is connected internally to a 15-pA constant-
current source. There is a limit on the switching speed of internal elements; even if CT is set to 0,
response speeds remain at approximately 5 to 10 ps.

If CT is open, the device can be used as an adjustable-threshold noninverting comparator. If CT is low,
the internal output-stage comparator is active, and the RESET output transistor is on. An external
voltage must not be applied to this terminal due to the internal structure of the device. Therefore, drive
the device using an open-collector transistor, FET, or 3-state buffer (in the low-level or high-impedance
state).

GND

Ground
Keep this terminal as low impedance as possible to reduce circuit noise.

NC

3,6,7

No internal connection

RESET

Reset output

This terminal can be connected directly to a system that resets in the active-low state. A pullup resistor
usually is required because the output is an npn open-collector transistor. An additional transistor
should be connected when the active-high reset or higher output current is required.

SENSE

Voltage sense

This terminal has a threshold level of 500 mV. The sense voltage and hysteresis can be set at the
same time when the two voltage-dividing resistors are connected. The reference voltage is
temperature compensated to inhibit temperature drift in the threshold voltage within the operating
temperature range.

Power supply
This terminal is used in an operating-voltage range of 1.8 V to 40 V.

Copyright © 2019, Texas Instruments Incorporated 3
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Vee  Supply voltage® 41 v
Vs SENSE input voltage -0.3 41 \%
Vou Output voltage (off state) 41 \%
loL Output current (on state) 5 mA
T, Operating virtual-junction temperature 150 °C
Tstg Storage temperature —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 the network ground terminal.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) 500
Viesn)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101 @ 1000 v
(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.
6.3 Recommended Operating Conditions
MIN  MAX| UNIT
Vee Supply voltage 18 40 Y
loL Low-level output current 3| mA
Ta Operating free-air temperature -55 125| °C
6.4 Thermal Information
TL7700-SEP
THERMAL METRIC® PW (TSSOP) UNIT
8 PINS
Rgia Junction-to-ambient thermal resistance 172.9 °C/W
Rojctop) Junction-to-case (top) thermal resistance 56.6 °C/W
Rgis Junction-to-board thermal resistance 101.2 °C/W
WIT Junction-to-top characterization parameter 5.2 °C/W
viB Junction-to-board characterization parameter 99.6 °C/W

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

report.

4 Copyright © 2019, Texas Instruments Incorporated
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6.5 Electrical Characteristics
Vce = 3 V (unless otherwise noted)
PARAMETER TEST CONDITIONS Ta MIN TYP  MAX| UNIT
Vs SENSE input voltage —55°C to 125°C 490 520 mV
. 25°C 2 25 3
Is SENSE input current Vs=04V HA
-55°C to 125°C 15 35
Icc Supply current Vcc =40V, Vg =0.6V, no load 25°C 0.6 1| mA
loL = 1.5 mA 25°C 0.4
VoL Low-level output voltage \
lo. =3 mA 25°C 0.8
loH High-level output current Voy=40V,Vs=0.6 V —-55°C to 125°C 1| pA
lcT Timing-capacitor charge current Vs=0.6V 25°C 11 15 19| pA
6.6 Switching Characteristics
Vee =3V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
ti SENSE pulse duration Ct =0.01 pF (see Figure 17) 2 us
tho Output pulse duration Ct =0.01 pF (see Figure 17) 0.5 1 15| ms

o Cr = 0.01 pF, R, = 2.2 kQ, C_ = 100 pF (see
tr Output rise time Figure 17) 15 us
. Ct=0.01 pF, R = 2.2 kQ, C_ = 100 pF (see
tf Output fall time Figure 17) 0.5 us
thd Propagation delay time, SENSE to output Ct = 0.01 pF (see Figure 17) 10 us

Copyright © 2019, Texas Instruments Incorporated 5
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6.7 Typical Characteristics

Data at high and low temperatures are applicable only within the recommended operating conditions.
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Figure 1. Supply Current vs Supply Voltage
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Figure 2. Timing Capacitor Charge Current vs Supply
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Figure 4. Sense Input Voltage vs Temperature
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Figure 5. Sense Input Current vs Sense Input Voltage
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Figure 6. Output Pulse Duration vs Timing Capacitor
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Typical Characteristics (continued)

Data at high and low temperatures are applicable only within the recommended operating conditions.

TP

2 VIDivision

TP2

Y-Axis (TP1) = 1 V/Division

Y-Axis (TP2)
L~

X-Axis = 0.2 ms/Division

Figure 7. Vcc vs Output Waveform 1 - See Figure 8

Test
L 4 O
Point 1
2.2kQ
240 kQ Voo
Test
RESET —O
Point 2
VS
@ SENSE 5V o
CT
30 kQ GND i
100 pF =— T 510 pF

TP1

2 VIDivision

TP2

Y-Axis (TP1) = 1 V/Division

Y-Axis (TP2)

X-Axis = 0.2 ms/Division

Figure 9. Vcc vs Output Waveform 2 - See Figure 10

Figure 8. Vcc vs Output Test Circuit 1

Test

Point 1
2.2kQ
240 kQ Ve
Test
RESET Point 2
VS
@ o—>| SENSE e
5V
CT
30 kQ GND l
100 pF :f T 510 pF
p

Figure 10. V¢ vs Output Test Circuit 2

/

=2V
LT

TP2

Y-Axis (TP1) = 1 VIDi

Y-Axis (TP2)
/

X-Axis = 0.2 ms/Division

Figure 11. V¢ vs Output Waveform 3 - See Figure 12

240 kQ

30 kQ

o Test

Point 1

Figure 12. V¢ vs Output Test Circuit 3
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7 Parameter Measurement Information

)"
N4
Vec
Vs
SENSE 7_1 Vec
06V —/—
GND

Figure 13. Ve VS Icc Measurement Circuit

Vee

0.6V — GND

Figure 14. Vcc Vs It Measurement Circuit

Test
Point
O
Vee
RESET ®
Vg —_ 3V
SENSE
" 2 T
04V —— GND
l 0.01 uF
T @

Figure 15. lg_ vs Vo Measurement Circuit
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Parameter Measurement Information (continued)

2.2kQ

Vee

RESET Test
Point

SENSE = Vec

cT
Ay

GND

l T 0.01 uF

Figure 16. V, and Ig Characteristics Measurement Circuit

AN
A

\ILI
(7]

2.2kQ

Vee Test
Point

SENSE — 3V

@ GND

L]

Figure 17. Switching Characteristics Measurement Circuit

CT
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8 Detailed Description

8.1 Overview

The TL7700-SEP is a bipolar integrated circuit designed for use as a reset controller in microcomputer and
microprocessor systems. The SENSE voltage can be set to any value greater than 0.5 V using two external
resistors. The hysteresis value of the sense voltage also can be set by the same resistors. The device includes a
precision voltage reference, fast comparator, timing generator, and output driver, so it can generate a power-on
reset signal in a digital system.

The TL7700-SEP has an internal 1.5-V temperature-compensated voltage reference from which all function
blocks are supplied. Circuit function is very stable, with supply voltage in the 1.8-V to 40-V range. Minimum
supply current allows use with ac line operation and portable battery operation.

8.2 Functional Block Diagram

Vee

L T }' """"""""""""" 1

Vs =500 mV Typ
| s —+f—— RESET
| Reference
| Voltage
|
|
|
|

N
L
7

Y
¥

|

|

|

|

_ D _ |

SENSE N ® P |

: o '

| High: \¢——e :

| On ® |

' |

| R a l

| |

| s |

s (A)l l

' ‘

| ® L ® L : GND

b e e e e e -

CT

Copyright © 2016, Texas Instruments Incorporated
NOTE: lct =15 pA (Typ), Is = 2.5 A (Typ)
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8.3 Feature Description

8.3.1 Sense-Voltage Setting

The SENSE terminal input voltage, Vs, of the TL7700-SEP typically is 500 mV. By using two external resistors,
the circuit designer can obtain any sense voltage over 500 mV. In Figure 18, the sensing voltage, Vg, is
calculated as:

Ve =V, x (R1 + R2) /R2

where
*  V,=490 mV to 520 mV over temperature range (1)
T O Vee
RL
R1 Vce
RESET RESET

Vs
6———{ SENSE

CT

R2 GND

1,
I

Figure 18. Setting the Sense Voltage

8.3.2 Sense-Voltage Hysteresis Setting

If the sense voltage (Vs) does not have hysteresis in it and the voltage on the sensing line contains ripples, the
resetting of TL7700-SEP will be unstable. Hysteresis is added to the sense voltage to prevent such problems. As
shown in Figure 19, the hysteresis (Vys) is added and the value is determined as:

Viys = Is X R1

where
* |Ig=1.5 pAto 3.5 pA over temperature range (2)

1.5V

NOTE: The sense voltage, Vg, is different from the SENSE terminal input voltage, Vs. Vs normally is 500 mV for triggering.
Figure 19. Vcc-RESET Timing Chart

Copyright © 2019, Texas Instruments Incorporated 11
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Feature Description (continued)
8.3.3 Output Pulse-Duration Setting

Constant-current charging starts on the timing capacitor when the sensing-line voltage reaches the TL7700-SEP
sense voltage. When the capacitor voltage exceeds the threshold level of the output drive comparator, RESET
changes from a low to a high level. The output pulse duration is the time between the point when the SENSE-pin
voltage exceeds the threshold level and the point when the RESET output changes from a low level to a high
level. When the TL7700-SEP is used for system power-on reset, the output pulse duration, t,,, must be set
longer than the power rise time. The value of ty, is:

tpo = C; x 10° seconds

where
* C,is the timing capacitor in farads (3)

There is a limit on the device response speed. Even if C; = 0, t,, is not 0, but approximately 5 ps to 10 ps.
Therefore, when the TL7700-SEP is used as a comparator with hysteresis without connecting C,, switching
speeds (t/t;, t,o/tyg, and so forth) must be considered.

8.4 Device Functional Modes

Figure 20 describes how the RESET output pin responds to a change in the voltage at the SENSE pin. When the
SENSE pin drops below 500 mV, the RESET pin is pulled low.

Vee Viys

15V

NOTE: The sense voltage, Vg, is different from the SENSE terminal input voltage, Vs. Vs normally is 500 mV for triggering.
Figure 20. Vcc RESET Response and Timing

12 Copyright © 2019, Texas Instruments Incorporated
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9 Application and Implementation

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

9.1 Application Information

The TL7700-SEP supply-voltage supervisor allows for any voltage greater than 500 mV to be monitored. This
flexibility allows it to be used in many applications from FPGAs and microcontrollers to supply monitoring.

9.2 Typical Application

Figure 21 shows an application where the TL7700-SEP device is being used to sense the voltage supply for a
microcontroller that is supplied with 5 V. If the sense voltage drops below 4.5 V, the RESET pin is pulled LOW,
signaling the microcontroller to reset.

. T

240 kQ Voo 2.2kQ Vee

g SENSE  RESET RESET
TL7700-SEP Microcontroller
30 kQ
CT
GND 1 Vss

510 pF

Figure 21. 5-V Supply Voltage Supervision

9.2.1 Design Requirements

* When the TL7700-SEP is used for system power-on reset, the output pulse duration, t,,, must be set longer
than the power rise time. The value of t, is: t,, = C; x 10° seconds.

» The RESET output is an open-collector output, so a pullup resistor is required.

9.2.2 Detailed Design Procedure

The SENSE terminal input voltage, Vg, for TL7700-SEP is typically 500 mV. By using two external resistors, any
sense voltage over 500 mV can be sensed.

Resistor R1 should be selected first to set the desired hysteresis. See the Sense-Voltage Hysteresis Setting
section for detailed information on how to set the hysteresis.

Resistor R2 should then be selected based on the R1 value and the desired Vg voltage. In Figure 18, the
sensing voltage, Vg, is calculated as: Vg = Vg x (R1 + R2) / R2

Copyright © 2019, Texas Instruments Incorporated 13
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Typical Application (continued)
9.2.3 Application Curve

506 | |
Ta=25°C
504 V¢ =500.8 mV |
T s02
5 X
(]
g 500 v N
2 498 -\
-
5 \\
2 49 \
2 494 Ta =25°C _
3 Vg = 498.3 mV
1 492
>V)
490
488

-75-50 =25 0 25 50 75 100 125 150

Ta — Free-Air Temperature - °C

Figure 22. SENSE Input Voltage vs Temperature
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10 Power Supply Recommendations

The TL7700-SEP device will operate within the supply range specified in Recommended Operating Conditions.
The device risks permanent damage over the voltage specified in Absolute Maximum Ratings.

11 Layout

11.1 Layout Guidelines

As the RESET pin is an open collector output, a pullup resistor is required to ensure the output is high when the
output transistor is off. The SENSE resistors should be placed as close to the SENSE pin as possible to avoid
introducing noise to the pin.

11.2 Layout Example
I

1 |CT  RESET| 8

2 [SENSE NC| 7

= '

3 [NC NC| 6 5V
= | T
4 |GND Vee| 5
I

—AW\ AN~
Figure 23. TL7700-SEP Layout
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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 ®3) (4/5)
(6)
TL7700CMPWPSEP ACTIVE TSSOP PW 8 150 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -55t0 125 7700SP Samples
TL7700CMPWTPSEP ACTIVE TSSOP PW 8 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -551t0 125 7700SP m
V62/19602-01XE ACTIVE TSSOP PW 8 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -55t0 125 7700SP
V62/19602-01XE-T ACTIVE TSSOP PW 8 150 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -55t0 125 7700SP

@ 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: Tl 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

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead 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

Addendum-Page 1



http://www.ti.com/product/TL7700-SEP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL7700-SEP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL7700-SEP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TL7700-SEP?CMP=conv-poasamples#samplebuy

PACKAGE OPTION ADDENDUM
13 TEXAS
INSTRUMENTS

www.ti.com

10-Dec-2020

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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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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