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TPK1034

4-Channel Power Supply Sequencing and Supervisory Circuits

Features

Input Voltage Range 2 V to 5.5V

Sustain up to 22 V Input with Shunt Reference
Structure

Shunt Reference Output Capability up to 15 mA

Four-Channel Power Supply Monitor and Sequence
Control

— 3.5% Accurate Adjustable Threshold Monitors
Voltages down to 0.98V for Each Channel

— Independent Channel Enable/Disable Control

— Independent Channel Adjustable Time by Capacitor
— Open Drain Output

Global Enable Control All Channels

Power Good Indication for All Channels

5% High Accuracy of Sequence Timing

QFN3.5x3.5-20 Package

Applications

Communications
Servers and Networking Elements
Multiple Power Supply Sequencing

Microcontroller Power Sequencing

Description

TPK1034 is a low voltage four-channel power monitor
and sequencer. The power supply range is 2 V to 5.5
V, while if the shunt reference is enabled, the TPK1034
can sustain up to 22 V supply voltage. Each channel has
an independent and adjustable threshold that can monitor
voltage down to 0.98 V. If the monitored voltage falls
below the threshold, the corresponding output is low. If
the monitored voltage rises above the threshold, the output
turns high after a capacitor-set delay time, the channel
output is open-drain configuration.

With the power monitor function, the TPK1034 can achieve
power sequencing control, and the capacitor of each
channel can adjust the sequencing timing.

TPK1034 has an overall enable control for all channel
outputs. When overall enable is active, each channel can
be controlled by the corresponding enable. The overall
enable control can disable all channel outputs by turning
channel output low in a fixed sequence from channel 4
to channel 3, then channel 2 and channel 1. There is a
delay time before each channel outputs low, which can be
adjustable by another capacitor.

TPK1034 also includes a power good indication with open-
drain active high to indicate all channels output high.

Typical Application Circuit
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Product Family Table

Order Number MSL MPQ Marking Package
TPK1034-QF6R-S 1 4000 K1034 QFN3.5x3.5-20
Revision History
Date Revision Notes
2024-9-30 Rev.A.0 Initial release
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Pin Configuration and Functions

EN4 C_SET4

EN3 C_SET3
EN2 C_SET2
EN1 C_SET1

EN C_SET

VCC_BIAS| o

Table 1. Pin Functions: TPK1034

Pin No. Name /10 Description

Channel 4 power monitor or channel enable control. If the voltage
on this pin falls below the internal falling threshold, FLAG4 output

1 EN4 is low. If the voltage on this pin rises above the rising threshold,
FLGAA4 output is high after delay time programmed by the capacitor
on C_SET4.

Channel 3 power monitor or channel enable control. If the voltage
on this pin falls below the internal falling threshold, FLAG3 output
2 EN3 is low. If the voltage on this pin rises above the rising threshold,
FLGAZ3 output is high after the delay time programmed by the
capacitor on C_SET3.

Channel 2 power monitor or channel enable control. If the voltage
on this pin falls below the internal falling threshold, FLAG2 output
3 EN2 is low. If the voltage on this pin rises above the rising threshold,
FLGAZ2 output is high after the delay time programmed by the
capacitor on C_SET2.

Channel 1 power monitor or channel enable control. If the voltage
on this pin falls below the internal falling threshold, FLAG1 output
4 EN1 is low. If the voltage on this pin rises above the rising threshold,
FLGA1 output is high after the delay time programmed by the
capacitoron C_SET1.

Overall EN Control. Drive EN high, then each channel can be
used.

www.3peak.com 4/20 FA20240601A0
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Pin No. Name /10 Description
5 VCC BIAS | B'ias Voltage before VCC power on. Provide a bias voltage on this
- pin to pull the Flag low before VCC power on.
7 VCC I Input power supply.
Shunt reference enable input. Leave it not connected if used,
8 REF_EN I )
- connect to VCC if not used.
9 NC - Not Connected.
10 GND GND Ground.
1 C SET o Overall delay time set pin. Connect a capacitor from C_SET to
- GND to set the all channels power down delay.
12 C_SET1 o Delay time set pi.n 1. Conn<.ect a capacitor from C_SET1 to GND to
set the FLAG1 high delay time.
Delay time set pin 2. Connect a capacitor from C_SET2 to GND to
13 C_SET2 O , ,
- set the FLAG1 high delay time.
14 C_SET3 o Delay time set pi.n 3. Conn<.ect a capacitor from C_SET3 to GND to
set the FLAG1 high delay time.
Delay time set pin 4. Connect a capacitor from C_SET4 to GND to
15 C_SET4 o . .
- set the FLAG1 high delay time.
16 PG 0] Power Good
17 FLAG4 0] Channel 4 output.
18 FLAG3 0] Channel 3 output.
19 FLAG2 o Channel 2 output.
20 FLAG1 0] Channel 1 output.

www.3peak.com
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Specifications

Absolute Maxi

mum Ratings

Parameter Min Max Unit

Input VCC, EN, EN1, EN2, EN3, EN4, VCC_BIAS, 03 5 v

REF_EN to GND

C_SET, C_SET1, C_SET2, C_SETS3,
Output C_SET4, PG, FLAG1, FLAG2, FLAG3, -0.3 6 \Y

FLAG4
Ty Maximum Junction Temperature -40 150 °C
Ta Operating Temperature Range -40 125 °C
Tste Storage Temperature Range -65 150 °C
TL Lead Temperature (Soldering 10 sec) 260 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Exposure
to any Absolute Maximum Rating condition for extended periods may affect device reliability and lifetime.

(2) This data was taken with the JEDEC low effective thermal conductivity test board.

(3) This data was taken with the JEDEC standard multilayer test boards.

ESD, Electrostatic Discharge Protection

Parameter 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 \%

(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.

Thermal Information

Package Type 0.a 0.8 0.c Unit
QFN3.5x3.5-20 34.1 8.1 20.8 °C/W
www.3peak.com 6/20 FA20240601A0
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Electrical Characteristics

All test conditions: Vcc=2V~5.5V, Ta=40°C to 125°C, unless otherwise noted.

Symbol Parameter Test Conditions Min Typ ‘ Max ‘ Unit
Power Supply
Vee Input Supply Voltage 2 5.5 \%
la Operation Quiescent Current Voo 25V, REF s disabled 250 hA
Vcc = 3.3V, REF is disabled 250 MA
VCC as shunt reference output
VRer Shunt Reference Voltage voltage when shunt reference is 4.85 5 5.15 \%
enabled
Irer Reference Output Capability 15 mA
UVvLO Under Voltage Lockout Vcc rising 1.8 \%
gVLO_HY 0.2 Vv
REF_EN
REF_EN High Threshold REF_EN rising 3.85 \Y
Vrer_en REF_EN Low Threshold REF_EN falling 1.2 \Y
RRer_EN REF_EN Internal Pulldown 500 kQ
Enable and Monitor Threshold
ViH_EN EN High Threshold Voltage EN rising 1.193 1.23 1.267 \%
Vin_en_nvs | EN Hysteresis EN falling 0.2 0.24 \Y,
Ren EN Pull-down Resistor 550 kQ
ter_EN EN Glitch Rejection 500 ns
VIN_ENx ENx Fall Threshold Voltage ENXx falling, x = 1,2,3,4 0.943 0.983 1.022 V
:'”—ENX—HY ENx Hysteresis EN rising, x = 1,2,3,4 0.23 Vv
REenx ENx Pull-down Resistor x=1,2,3,4 550 kQ
teR_ENX ENx Glitch Rejection x=1,2,3,4 500 ns
Flag/PG Output
lke FLaex | FLAGx Leakage Current Vraex=bV,x=1,2,3,4 1 MA
|1F.L2A(i>/(= 3mA x=1,2,3,4,VCC > 02 v
VoL Fraex | FLAGx Output Low
lFLacx= 3 MA, x=1,2,3,4,VCC 0.2 vV
=0V,VCC_BIAS>1.2V
lrc PG Leakage Current Ve =5V 1 MA
lrc =3 mA,VCC>12V 0.2 \Y
Vre PG Output Low IPG =3 mA, VCC =0, VCC_Bias 0.2 Vv
>1.2V
www.3peak.com 7/20 FA20240601A0
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Symbol ‘ Parameter Test Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Timing
VHTH High Threshold Level 1.06 \%
VitH Low Threshold Level 0.47 \%
Isrc Source Current 9.7 A
Isnk Sink Current 9.7 MA
C_SETxopen,x=1,2,3,4 75 us
t C SETx=330pF,x=1,2,3,4 4.9 ms
EWFHAS- | ENX High to Flagx High Delay
CLK C_SETx=1nF,x=1,2,3,4 14.145 14.89 |15.634 ms
C_SETx=100nF,x=1,2, 3,4 1414.5 1489 |1563.4 ms
tenx_FaLex L | ENx Low to Flagx Low Delay 1 us
C_SET = open 300 us
C_SET =330 pF 19.6 ms
teN_FLAGH EN Low to Flag1 Low Delay
C_SET=1nF 56.58 59.56 62.536 ms
C_SET =100 nF 5658 5956 6253.6 ms
C_SET = open 225 us
C_SET =330 pF 14.7 ms
ten_FLac2 | EN Low to Flag2 Low Delay
C_SET=1nF 42.435 44.67 46.902 ms
C_SET =100 nF 4243.5 4467 4690.2 ms
C_SET = open 150 us
C_SET =330 pF 9.8 ms
ten_FLaca | EN Low to Flag3 Low Delay
C_SET=1nF 28.29 29.78 31.268 ms
C_SET =100 nF 2829 2978 3126.8 ms
C_SET = open 75 us
C_SET =330 pF 4.9 ms
ten_FLaca | EN Low to Flag4 Low Delay
C_SET=1nF 14.145 14.89 15.634 ms
C_SET =100 nF 1414.5 1489 1563.4 ms
www.3peak.com 8/20 FA20240601A0
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Typical Performance Characteristics

All test conditions: Vcc=5V, Ta=25°C, unless otherwise noted.
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Figure 1. Quiescent Current (Shunt Reference Disabled)
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Detailed Description

Overview

TPK1034 is a low voltage four-channel power sequencer. The power supply range is 2 V to 5.5 V, if the shunt reference
structure is enabled, the TPK1034 can sustain up to 22 V supply voltage. Each channel has an independent and adjustable
threshold that can monitor voltage down to 0.98 V. If the monitored voltage falls below the threshold, the corresponding
output is low. If the monitored voltage rises above the threshold, the output turns high after a capacitor-set delay time, the
channel output is open-drain configuration.

With the power monitor function, the TPK1034 can achieve power sequencing control, and the capacitor of each channel can
adjust the sequencing timing.

TPK1034 has an overall enable control for all channel outputs. When overall enable is active, each channel can be controlled
by corresponding enable. The overall enable control can disable all channel outputs by turning channel output low in a fixed
sequence from channel 4 to channel 3, then channel 2 and channel 1. There is a delay time before each channel output low,
which can be adjustable by another capacitor.

TPK1034 also includes a power good indication with open-drain active high to indicate all channels output high.

www.3peak.com 1/20 FA20240601A0
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Functional Block Diagram
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500K Logi trol A4
ogic contro| [ Flag_3
EN_3 + J
500K <
— Flag_4
EN_4 +
—VREF— =
500K
| GND

Figure 11. Functional Block Diagram

Feature Description

REF_EN

TPK1034 has a shunt reference design to support up to 22V supply voltage. The shunt reference is enabled by leaving
REF_EN not connected, which will be pulled down internally, while an external resistor Rsnunt is needed between the
external power supply and VCC pin, as shown in below Figure 12(a). The shunt reference is designed at 5V to supply the
TPK1034 internal circuit, and can also provide an external load up to 15mA. If the external power supply is 5V or lower, it is
not necessary to enable the shunt reference, REF_EN can be connected to the VCC pin, as shown in Figure 12(b).

www.3peak.com 12/20 FA20240601A0
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. R,
Vin T SHUNT VCC Vin VvCC
W | T |
I SHUNT ICIN
5V REF 5V REF
REF_EN = REF_EN <
TPK1034 TPK1034
(a) Shunt reference enabled (b) Shunt reference disabled

Figure 12. Shunt Reference Circuit

Power Monitor

TPK1034 has four power monitor pins: EN1, EN2, EN3, EN4. The internal of each pin is a comparator with a high accurate
reference voltage of 0.98 V. With the external divided resistors, each pin can monitor power supply above 0.98V. If the
voltage of each pin falls below the falling threshold voltage, Vin_enx, the corresponding output, FLAGX, is low. In contrast, if
the voltage of each pin rises above the rising threshold, the corresponding output turns high after an individual capacitor set
delay time. There is overall EN, which should be enabled first, then the four channels can be functional, as the below figure
shows.

EN ‘
EN4 : \/
e ruace i tevaruacs
FLAGA ‘ :

EN3

- ‘ T
FLAG3 : ‘ H ‘

EN2

b i !tz plac
FALG2 Lo e :j

EN1

. o
+ tentrLacy p
FALGL ﬁ

Figure 13. Power Monitor

Sequence

With the independent control of each channel and delay time set by individual capacitors, TPK1034 can achieve flexible
power sequence control. The overall EN controls all channels, which should be enabled first, while if EN is low, all channel
output turns low with a fixed pattern that from flag4 to flag3, then flag2 and flag1, after a delay time that is programmed by
another capacitor. The below figure shows the channel sequence.

www.3peak.com 13/20 FA20240601A0
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EN2 §
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EN1 : :
FLAGL EtENULAm ‘ tent FLaGt ‘ ten FLact l—

Figure 14. Channel Sequence

Timing
Each channel output high delay time is programmed by a capacitor for the corresponding channel, the delay time equation is
tx = 14.8945ms x C_SETx (nF) + 0.075ms (1)

where, Xis 1, 2, 3, or 4, and C_SETX is the corresponding capacitor.

The off delay time t5 has the same equation, while the capacitor is that at the C_SET pin.

PG

TPK1034 has power good indication, PG, and output. If all channel outputs, FLAG1 to FLAG4, are high, PG is high,
otherwise, PG is low. PG is an open drain configuration, which should be pulled high externally.

VCC_BIAS

The VCC_BIAS pin can be supplied by a bias voltage before VCC powers on, to avoid FLAGx and PG not providing strong
enough pull-down capability only during the VCC power-up period. An external 1MQ to 10MQ can be connected between
VCC_BIAS and external bias voltage, which is used to limit the current flowing into the VCC_BIAS pin.

www.3peak.com 14/20 FA20240601A0
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Application and Implementation

Note

Information in the following application 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

TPK1034 is a four-channel power monitor and sequencer. Each channel has an independent enable control and individual
capacitor-set delay time. The overall enabled control of all the channels, and all the channels off sequence delay time can be
set by another capacitor. The channel output and PG are open-drain configurations with active high, which need to be pulled
up.

Typical Application

Figure 15 shows the typical application schematic of the TPK1034 with shunt reference enabled

Vin —|

N 33V
en  Regulatorl gyt

2
Vin
_I

EN  Regulator2 oyt _

Vin \17
_I

RSHUNT

Vin

I CSHUNT

N 18V
EN FLAG3 EN  Regulator3 oyt
VCC_BIAS  TPK1034 FLAG4 T
EN_1 3.3V Vin
EN_2 _IlN

1.5v

EN_3 EN Regulatord oyt
EN_4 > &

Figure 15. Typical Application Circuit

Shunt Reference Design Guide

When shunt reference is enabled, VCC is regulated at 5 V if the input voltage is above 5 V. VCC is designed to provide up to
15 mA output capability, Rshunt is needed to limit the output current under different input voltage, Csnunt is needed for VCC
regulation stability. Users can refer recommeded values of Rsniunt and Csxunt in the below table.

Table 2. Rsvunt and Cshunt Guide

Recommended R at 15mA VCC Output
Vin SHUNT N tipu Recommended Cshunt
Capability
5.5V 30Q 1uF to 10uF

www.3peak.com 15/20 FA20240601A0
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8V 190Q 1uF to 10uF
11V 390Q 1uF to 10uF
20V 1kQ 1uF to 10pF
www.3peak.com 16/20 FA20240601A0
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Tape and Reel Information

D1:Reel Diameter W1

el Direction of Feed

KO

I—>
.0 0,0 00 OO0 0,0 OO0 0,0 00 Ezzzza
Q1lQ2 Q1.Q2(| ||Q1.Q2 WQ
O] O a 3OQ e 3OQ Al a 3<>Q . O O] 'f O ]
L

PO A0

BO

Pin1
Order Number Package D1 (mm) | W1 (mm) | A0 (mm) | BO (mm) | KO (mm) | PO (mm) | WO (mm) "
Quadrant
TPK1034-
QFN3.5x3.5-20| 330.0 17.6 3.8 3.8 1.1 8.0 12.0 Q1
QF6R-S
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Package Outline Dimensions

QFN3.5X3.5-20

Package Outline Dimensions

QF6(QFN3.5X3.5-20-A)
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|
\ P 1y

(Laser Mark)

TOP VIEW

I e I
| | ‘
| | 1
i i
| | \ =
= 20 XD_D_@_DJ |
|
JU A =
****** SIDE VIEW
| | 1
I, | pau
)
R R ek
N N .
[ Dimensions Dimensions
Symbol In Millimeters In Inches
D D2 - MIN MAX MIN MAX
A 0.700 | 0.800 0.028 0.031
D C A1 0.000 | 0.050 | 0.000 0.002
m F i ﬂ m b | 0180 [ 0300 [ 0.007 | 0.012
Skl | c 0.203 REF 0.008 REF
BOTTOM VIEW D 3.400 | 3.600 | 0.134 | 0.142
E 3.400 | 3.600 0.134 0.142
e 0.500 BSC 0.020 BSC
. 0.450 . .
NOTES L 0.250 0.010 0.018
1. Do not include mold flash or protrusion. D2 2.050 | 2.250 0.081 0.089
2. This drawing is subject to change without notice. E2 2.050 | 2.250 | 0.081 0.089
3. The many types of E-pad Pin1 signs may appear in the product.
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Operating Temperature

Order Number Range Package Marking Information MSL Transport Media, Quantity Eco Plan
TPK1034-QF6R-S -40to 125°C QFN3.5x3.5-20 K1034 1 4000 Green
Green: 3PEAK defines "Green" to mean RoHS compatible and free of halogen substances.
www.3peak.com 19/20 FA20240601A0
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IMPORTANT NOTICE AND DISCLAIMER

Copyright© 3PEAK 2012-2024. All rights reserved.

Trademarks. Any of the B I&8 or 3PEAK trade names, trademarks, graphic marks, and domain names contained in
this document /material are the property of 3PEAK. You may NOT reproduce, modify, publish, transmit or distribute any
Trademark without the prior written consent of 3PEAK.

Performance Information. Performance tests or performance range contained in this document/material are either results
of design simulation or actual tests conducted under designated testing environment. Any variation in testing environment or
simulation environment, including but not limited to testing method, testing process or testing temperature, may affect actual
performance of the product.

Disclaimer. 3PEAK provides technical and reliability data (including data sheets), design resources (including reference
designs), application or other design recommendations, networking tools, security information and other resources "As Is".
3PEAK makes no warranty as to the absence of defects, and makes no warranties of any kind, express or implied, including
without limitation, implied warranties as to merchantability, fitness for a particular purpose or non-infringement of any third-
party’s intellectual property rights. Unless otherwise specified in writing, products supplied by 3PEAK are not designed to
be used in any life-threatening scenarios, including critical medical applications, automotive safety-critical systems, aviation,
aerospace, or any situations where failure could result in bodily harm, loss of life, or significant property damage. 3PEAK
disclaims all liability for any such unauthorized use.

www.3peak.com 20/20 FA20240601A0



	Features
	Applications
	Description
	Typical Application Circuit
	Table of Contents
	Product Family Table
	Revision History
	Pin Configuration and Functions
	Specifications
	Absolute Maximum Ratings
	ESD, Electrostatic Discharge Protection
	Thermal Information
	Electrical Characteristics
	Typical Performance Characteristics

	Detailed Description
	Overview
	Functional Block Diagram
	Feature Description

	Application and Implementation
	Application Information
	Typical Application

	Tape and Reel Information
	Package Outline Dimensions
	QFN3.5X3.5-20

	Order Information
	IMPORTANT NOTICE AND DISCLAIMER

