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A /NCORPORATED

JPEAK

TPK1031 Series

3-Channel Simple Power Sequencer with Adjustable Timing Control

Features

B Input Voltage Range: 2.7 V to 5.5V

B Power-Up and Power-Down Sequence Control
®  Single Enable Control Signal Input Channel

B Three Power Sequence Channels:

4 Open-Drain Output

€ Adjustable Timing Controlled by Capacitor
4 Support Invert Output

Support Cascaded Device Output

Low Power Consumption

Junction Temperature: —40°C to +125°C

Small MSOP-8 Package

Applications

Video Surveillance

Network Equipment and Servers

Industrial Control

FPGA/ASIC/CPLD Power Sequence Control
Multi-channel Power Supply Sequence Control

Description

The TPK1031 series products are simple power sequencers,
which provide power-up and power-down sequence control of
multi-channel power supplies. Furthermore, the TPK1031 series
support maximum three devices cascaded to control sequence
of nine-channel power rails in one system.

The TPK1031 series products have three open-drain output
channels, and all the channels can be pulled up to any required
voltage level equal or lower than Vcc. When the TPK1031 series
are enabled with EN pin goes high, the three output channels
toggle with the sequence of FLAG1-FLAG2-FLAG3 after the
delay period individually set by the external capacitor; when the
TPK1031 series are disabled with EN pin goes low, the three
output channels toggle following a reverse sequence after the
delay period individually set by the external capacitor.

The TPK1031 series products provide small MSOP-8 package
with guaranteed junction temperature range (Ty) from —40°C to
+125°C.

Typical Application Schematic

Power
Supply
R1 g R2§ R3§
43] vCC FLAG1 H] FLAG1
Enable |
Signal —— ] Een FLAG2 [ | FLAG2
TPK1031
g[] INV FLAGS [ ] FLAG3

Crser
TSET |—| }Q
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Product Family Table

Part Number Orderable Number Package Transport Media, Quantity MSL Marking information

TPK1031-S TPK1031L1-VS1R-S MSOP-8 3,000 MSLA1 K1031
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A 3PEAK TPK1031 Series

INCORPORATED

3-Channel Simple Power Sequencer with Adjustable Timing Control

Revision History

Date Revision Notes
2019/05/31 Rev.Pre Preliminary Version
2019/08/31 Rev.A Initial Release
2019/12/20 Rev.A.1 Upgrade HBM ESD Ratings to +2000 V (Page 6)
1. Correct the Mistake Pin Number of EN from 3 to 2 (Page 5)
2021/07/09 Rev.A.2
2. Add Tape and Reel Information (Page 16)
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Pin Configuration and Functions

TPk1031 Series

8-Pin MSOP
Top View
vee [ [1] 8] | FLAGY
EN [ ]2] [7] ] FLAG2
TPK1031
GND [ [3] 6] | FLAG3
INV 4 5] ] TSET

Pin Functions

NAME PIN NUMBER TYPE DESCRIPTION
EN 2 | Device enable pin.

FLAG1 8 O Open-drain output pin.
FLAG 2 7 O Open-drain output pin.
FLAG 3 6 O Open-drain output pin.

GND 3 - Ground reference pin.

INV 4 | Invert output set pin.

TSET 5 (0] Delay time set pin.

VCC 1 | Input power supply.
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Specifications

Absolute Maximum Ratings

MIN MAX UNIT
VCC, EN, INV, TSET -0.3 6 \Y
FLAG1, FLAG2, FLAG3 -0.3 6 \Y
T, Junction Temperature Range —40 150 °C
Tste Storage Temperature Range -65 150 °C
TL Lead Temperature (Soldering 10 sec) 260 °C
(1) Stresses beyond the Absolute Maximum Ratings may permanently damage the device.
(2) All voltage values are with respect to GND.
ESD Ratings
Condition Minimum Level UNIT
HBM Human Body Model ESD ANSI/ESDA/JEDEC JS-001 +2000 \Y
CDM Charged Device Model ESD ANSI/ESDA/JEDEC JS-002 +500 \Y
Recommended Operating Conditions
MIN MAX UNIT
VCC 2.7 5.5 \Y
EN, INV, TSET 0 VCC + 0.3 \Y
FLAG1, FLAG2, FLAG3 0 VCC + 0.3 \Y
T, Junction Temperature Range —40 125 °C
Thermal Information
PACKAGE 0,a B,c UNIT
MSOP-8 247 118 °C/W
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Electrical Characteristics

T, =-40°C to +125°C (typical value at T, = +25°C), Vcc = 3.3 V, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Power Supply
VCC Input supply voltage 2.7 5.5 \%
INV = GND 55 100 MA
ICC Operating quiescent current
INV =VCC 85 130 MA
Enable
VEN_TH EN pin threshold voltage 1 1.23 1.5 \Y
len EN pin pull-up current Ven=0V 5 6.5 8 MA

Open-Drain Output

VoL FLAGXx pin output low level lrLacx = 1.2 mA 0 0.4 \%

lrLaGx FLAGXx pin leakage current Veraex = 3.3V 0.3 1 uA

Delay Time Setup

Itser_source | TSET pin source current 7 11 15 MA
IrseT_sink TSET pin sink current 7 11 15 MA
V1ser H TSET pin high-level threshold 1 1.14 1.4 \%
Vrser L TSET pin low-level threshold 0.4 0.5 0.7
Towk Clock cycle Crser = 10 nF 0.9 1.16 1.4 ms
Timing Delays
tat, tas Timing delays 9 10 Cycles
ta2, tas,

Timing delays 8 Cycles
tas, tas
Invert Output Setup
Vinv_H Invert pin high-level input 90% of VCC
Vinv i Invert pin low-level input 10% of VCC
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Typical Performance Characteristics

T, =-40°C to +125°C (typical value at T, = +25°C), Vcc = 3.3 V, unless otherwise noted.

__160 __ 160
<& ——-40°C <5
- _2500 h
& 120 g 120
5 85°C 5
be 125°C b
€ E— c
8 %0 / 8 80 = -40°C
2 2
'(;;, g —25°C
=) 40 o 40 85°C
£ £
g ® —125°C
2 o 2 o
© 25 35 45 55 © 25 35 45 55
Supply Voltage (V) Supply Voltage (V)
INV = GND INV =VCC
Figure 1 Quiescent Current vs Supply Voltage Figure 2 Quiescent Current vs Supply Voltage
1 2
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<038 —
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Figure 3 FLAGx Leakage Current vs Temperature Figure 4 TSET Threshold vs Temperature
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Figure 5 EN Input Current vs EN Voltage Figure 6 Timing Delay vs Temperature
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Detailed Description

Overview

The TPK1031 series products are simple power sequencers, which provide power-up and power-down sequence control of multi-
channel power supplies. Furthermore, the TPK1031 series support maximum three devices cascaded to control sequence of nine-
channel power rails in one system.

The TPK1031 series products have three open-drain output channels, and all the channels can be pulled up to any required voltage
level equal or lower than Vcc. When the TPK1031 series are enabled with EN pin goes high, the three output channels toggle with
the sequence of FLAG1-FLAG2-FLAG3 after the delay period individually set by the external capacitor; when the TPK1031 series
are disabled with EN pin goes low, the three output channels toggle following a reverse sequence after the delay period individually

set by the external capacitor.

Functional Block Diagram

vec TSET
1 Clock ]
§ :l FLAG1
= 4@[
B FLAG2
EN 1 _[]7
L * t
_i>_’ Timing [— @3 Ui;)g\g?;n 4’@
VRer CDoer:?r)(l)l tu | Sequence
GND “| Control
FLAG3
P ., —{J-Fee
tae >

INV 1

n

Feature Description
Device Enable (EN)

The timing sequence of TPK1031 series is controlled by the enable (EN) signal. An internal comparator connected at EN pin, with
referenced to the bandgap voltage, set the enable threshold precisely at 1.23 V. With this precision enable threshold, the TPK1031

series can be enabled after a certain delay period set by external capacitor or a certain voltage value determined by external resistor

divider.
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59

VCC
L]

EN

GND :l

Figure 7 Using Capacitor at EN

Cen

[
L
[

<

Fi

\! +/

When using a capacitor at the EN pin (Figure 7), the enable delay period can be calculated by Equation 1:

1.23V % Cq,

t =——F&8 1
EN_DLY 65“A ( )
4
)
vCC
L]
6.5pA
R
RENZ VREF
GND :l

Figure 8 Using Resistor Divider at EN
When using the resistor divider at the EN pin (Figure 8), the resistor divider can be calculated by Equation 2:

Ven = Ven_m X % —6.5uA xRy, (2)

EN2

The TPK1031 series also implement the EN pin de-glitch function. When there are ripple across the enable threshold at the EN pin,
the device will always reset if the EN pin falls below the threshold. The timing delay only start counting at the last EN rising threshold

(Figure 9).
VEN

FLAG1

tat l
[ E—
| |

Figure 9 Enable De-glitch (INV = Low)
Inverted Output (INV)
The voltage level of TPK1031 series output flags is selectable HIGH or LOW by setting the INV voltage.
When INV = LOW,
e Output flags turn to HIGH sequentially after each timing delay period when the device enable signal comes.
e  Output flags turn to LOW sequentially after each timing delay period when the device disable signal comes.
When INV = HIGH,
e  Output flags turn to LOW sequentially after each timing delay period when the device enable signal comes.
e  Output flags turn to HIGH sequentially after each timing delay period when the device disable signal comes.
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Adjustable Timing Delay

The delay period between TPK1031 series output flags is adjustable with a small external capacitor Crser at Tser pin. The TSET pin
charges/discharges the capacitor Ctser with about £11 pA source/sink current, Itset_source and Itset_sink, between voltage threshold
Vrser_Hand Vrser_L. The charging period, Tche, and discharging period, ToiscHs, compose one delay clock cycle, Tcik.

Figure 10 shows the delay clock cycle timing waveform.

High-level threshold
Vrser v =1.14 V

Low-level threshold
Viser Lt =0.5V

Figure 10 Delay Clock Cycle Timing Waveform

The delay clock period can be calculated by Equation 3:

T _ (VTSETH - VTSET L I VTSET H VTSETiL

ck =
| |

jx Crser (3)

TSET _SOURCE TSET _SINK

Power Sequence (FLAGXx)

When the TPK1031 series devices are enabled, all the output flags will be released sequentially. The timing delay period between
two adjacent flags is determined by the product of each delay clock period and the internal delay clock counter.

Figure 11 and Figure 12 show the power sequences of the output flags.

I
| pp)

Ven :

L

FLAG1

FLAG2

FLAG3

|

| | | | |
: « fo e to o te : « et te
| | | | |

(C
)

FLAG1

FLAG2

FLAG3

|

Figure 12 Power Up and Power Down Sequence when INV = HIGH
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3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Power Sequence Interruption

When the enable signal keeps constant during the entire power up or power down sequence, the TPK1031 series devices will operate
the whole sequence as shown in Figure 11 and Figure 12. However, if the enable signal falling or rising edge comes during the power
up or power down sequence, the device will enter the interrupt status and initialize a new power down or power up sequence.

Figure 13 shows the power sequence with EN interruption when INV is LOW.

{ires i

Ven :II:1 :::‘2

—) 1t

I Il
1 I

FLAG1 11 11
I 1
1 | I
11 | =t
I | I

FLAG2 N | N
1 T 11
I | | I | | _
1 | | 1 | |

FLAG3 11 | | 11 | |
11 1 1 11 1 1
K | | K | | |
Il | | Il | | |

Tser il I | il I | I
I | | I | I | |
:' t1 D 7 .S * I tas | < tos ! ta1 et ]
e e P
|

Figure 13 Power Sequence Interruption when INV = LOW
Notes:
1. Device enable signal
2. Enable interrupt during the power up sequence
3. Enable interrupt during the power down sequence
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Application and Implementation

NOTE
Information in the following applications sections is not part of the 3PEAK’s component specification and 3PEAK does
not warrant its accuracy or completeness. 3PEAK’s customers are responsible for determining suitability of
components for their purposes. Customers should validate and test their design implementation to confirm system

functionality.

Application Information

The TPK1031 series products are 3-channel simple power sequencers, which provide power-up and power-down sequence control

of multi-channel power supplies. The following application schematic shows a typical usage of the TPK1031 series.

Typical Application

Figure 14 and Figure 15 shows the typical application schematic of the TPK1031 series.

Power
Supply
R1§ R2§ ng
43] vCe FLAG1 H] FLAG1
Enable |
Signal —— ] en FLAG2 [ ] FLAG2
TPK1031

g[] INV FLaGs [ F FLAG3
CTSET
g[ﬁ GND TSET [E—| }17

Figure 14 VCC and FLAGx with Same Power Rail

Pull-Up
Supply

R1[ R2[ R3

Power —H] vee FLAG1 H] FLAG1
Supply

Enable
Signal —— ] Een FLAG2 [

TPK1031

g[] INV FLAG3 [ | FLAG3
CTSET
g[ﬁ GND TSET [E—| }17

Figure 15 VCC and FLAGXx with Different Power Rails

FLAG2

L
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Design Parameters
For this design example, use the parameters listed in Table 1.

Table 1 Design Parameters

PARAMETERS VALUE
Power supply voltage range, VCC 27Vtob55V
Enable signal voltage LOW (< 10% of VCC), HIGH (>90% of VCC)
Pull-up resistors, R1, R2, R3 100 kQ
Timing delay capacitor, Crsgr (" 10 nF
tar, tas @ 10.44 ms to 11.60 ms
taz, tas, tee, tos 9.28 ms

(1) See Adjustable Timing Delay section for more details

Application Waveform

BBl A P\J ﬁ‘

V10 ms/ 0 B3

1.18 V
509 mvV

INV = GND

Figure 16 Power Up and Power Down Sequence
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Layout Requirements

e  FLAGx pull-up resistors, recommended 100 kQ, should be placed closely to the flag output pins and the pull-up power supply.
The traces should be equal to each other, and the trace length should be as short as possible.

¢ Timing delay capacitor should be placed as close as possible to the TSET pin, and straight trace without via is recommended.
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Tape and Reel Information

o
=
=4

D1: Reel Diameter W1: Reel Width
ﬁ Direction of Feed
[
cloo oo oolooooloolooo Eﬁﬁ
o1 02| (o1 0z |[o1] 02 |
&) &) &) &) &) & o \Hﬁ & ‘ wo
a3l 04| ([o3[04| [o3[04
- ﬁ KO
PO A0 —
- BO
Order Number Package D1 w1 A0 BO KO PO wo Pin1 Quadrant
TPK1031L1-VS1R-S MSOP-8 330 17.6 5.2 3.3 15 8 12 Q1
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A 3PEAK TPK1031 Series

INCORPORATED 3-Channel Simple Power Sequencer with Adjustable Timing Control

Package Outline Dimensions

D MILLIMETER
} SYMBOL
T MIN | NOM [ MAX
— f A2 A /r ;\ A o s i 1.10
J | l} -
\J:l:l:‘:l:m:': t J; C!_?;;-H—’g_s\ = 0.25 Al 005 | _ | 015
) f
.«\1f | 6 L A2 0.75 | 0.85 | 0.95
L1 A3 030 | 035 | 0.40
b 028 | _ | 036
: bl 027 | 030 | 033
) e
b G 0.15 o 0.19
B j -—bl—
1 0.14 0.15 0.16
- Nl py i
| H |_| T ’ Nt 1 D 290 | 3.00 | 3.10
A s cl
‘ BASE METAL ,/ A} E 470 | 490 | 510
e — El 290 | 300 | 3.10
WITH PLATING " B ——
El E SECTION B-B L 0.40 | - | 0.70
L1 0.95REF
% 0 o | _ [ #
S
B B

+ 3PEAK and the 3PEAK logo are registered trademarks of 3PEAK INCORPORATED. All
other trademarks are the property of their respective owners.
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