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Single channel high-side switch

Features

«  Ron(max) (@ Ty=25°C)=135mQ

. Very low standby current

. CMOS compatible input

. Thermal shutdown protection and diagnosis
. Undervoltage shutdown

. Overvoltage clamp

. Output voltage clamp

. Load current limitation

. Reverse polarity protection

. Electrostatic discharge protection

. Designed to drive DC-13 loads according to EN 60947-5-1

. Designed to meet IEC 61131-2, IEC 61000-4-2, IEC 61000-4-4, IEC 61000-4-5
. ECOPACK®: lead free and RoHS compliant

. SO8 Package

Application

. Programmable logic control
. Industrial PC peripheral input/output
. Numerical control machines

Description

The IPS1270H is monolithic device made by using STMicroelectronics™ VIPower™
MO0-3 technology, intended for driving any kind of load with one side connected to
ground.

Active VCC pin voltage clamp protects the device against low energy spikes.

Active current limitation combined with thermal shutdown and automatic restart
protect the device against overload.

Active output clamp protects the device against negative voltage at switch-off of
inductive loads.

Device automatically turns off in case of ground pin disconnection.

www.st.com

For further information, contact your local STMicroelectronics sales office.


https://www.st.com/en/product/IPS1270H?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS15010
https://www.st.com/en/product/IPS1270H?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS15010
https://www.st.com/responsible-products
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1 Block diagram
Figure 1. Block diagram
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Pin connection

2 Pin connection

Figure 2. Pin connection (top view)
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Table 1. Pin function

“m“

Supply Ground connection
L Voltage controlled input pin with hysteresis. CMOS
2 INPUT Logic input compatible. It controls embedded output switch state
3 STATUS Output Er\"r;;)edded channel overtemperature status (active
4 NC Not connected
58 VCC Supply Power supply
6,7 OUTPUT Analog output Power output

Table 2. Suggested connections for unused and not connected pins

Floating

To ground Not allowed X Not allowed Through 10 KQ resistor

Note: X =don't care

Figure 3. Current and voltage conventions
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’l Maximum rating

3 Maximum rating

Table 3. Absolute maximum ratings

DC supply voltage
-Vee Reverse DC supply voltage -0.3 Vv
-leND DC reverse ground pin current -200 mA
lout DC output current Internally limited A
IIN DC input current +10 mA
N Input voltage range -3/ Ve Y,
VsTAT DC status voltage Vee \Y
Electrostatic discharge (R = 1.5 kQ; C = 100 pF)
Input 4000 \Y
Vesp Status 4000 v
Output 5000 Vv
VCC 5000 \
ProT Power dissipation @ Tcase = 25 °C 4.2 W

Maximum switching energy
Emax 121 mJ
L=775mH; RL=0Q; Vgc =13.5V; Tjstart =150 °C; I = 1.5 A

Ty Junction operating temperature Internally limited °C
Tcase Case operating temperature -40 to 150 °C
Tste Storage temperature -55 to 150 °C

Table 4. Thermal data

Rth(-lead)y | Thermal resistance junction-lead oC/W

Rth-amb) | Thermal resistance junction-ambient Max. °C/W

1. When mounted on FR4 printed circuit board with 0.5 cm? of copper area (at least 35 um thick) connected to all VCC pins.

2. When mounted on FR4 printed circuit board with 2 cm? of copper area (at least 35 um thick).
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’l Electrical characteristics

4 Electrical characteristics

8V <Vcc <36V, -40 °C < Ty <150 °C; unless otherwise specified

Table 5. Power section

Operating supply voltage \%

Vee ciavp | Clamp on Ve 47 52 57 \Y

Vusb Undervoltage shutdown 3 4 55 Y,

Vov Overvoltage shutdown 36 42 \%
louT=05A@T;=25°C 135 mQ

Ron On-state resistance

loutr=0.5A 270 mQ

Off-state, Voc =24 V, Tcase = 25 °C 10 20 pA
Is Supply current On-state, Voc =24V, Tcase =25 °C 1.5 mA
On-state, Voo =24 V 2.6 mA
ILeND Output current at turn-off Vee =Vstat=ViIN=VeNnD =24 V; Voyr =0V 0.5 mA
I (off1) Off-state output current ViN=Vour=0V 0 50 Ty
I(off2) Off-state output current ViN=Voutr=0V;Vcc =13 V; T;=125°C 5 pA
ILoff3) | Off-state output current ViIN=Voutr=0V;Vcc =13V, T;=25°C 3 MA

Table 6. Switching (Vcc =24 V)

taon) Turn-on delay time R| =48 Q from V| rising edge to Voyt =24V
td(OFF) Turn-off delay time R| =48 Q from V| falling edge to Voyr =21.6 V 40 us

Ry =48 Q from Voyr =2.4 VtoVoytr=19.2V
(see also Figure 17)

Ry =48 Q from Voyt =21.6 Vto Voyr =24V
(see also Figure 20)

dVour/dten) | Turn-on voltage slope 810
V/ms

dVout/dtefry | Turn-off voltage slope 330

Figure 4. Switching time waveforms
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Table 7. INPUT pin

VINL INPUT pin low level
IiNL Low level INPUT pin current ViN=125V 1 pA
VINH INPUT pin high level 3.25 \%
lINH High level INPUT pin current Vin=3.25V 10 pA
VINHYST INPUT pin hysteresis voltage 0.5 Vv
IIN INPUT pin current ViN=Vec =36V 200 pA

Table 8. VCC - OUTPUT diode

Forward on voltage -loyt = 0.6 A; T;j= 150 °C

Table 9. STATUS pin

STATUS pin low output

VsTaT voltage IstaT = 1.6 MA

ILsTAT STATUS pin leakage Normal operation; Vstat = Vo =36 V 10 pA
current

CsTaT STATUS pin input Normal operation; Vstar =5V 30 pF

capacitance

Figure 5. Overtemperature status timing (T; > Ttsp)
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Table 10. Protections("

TtsD Shutdown temperature 150 175
Tr Reset temperature 135 °C
Thyst Thermal hysteresis 7 15 °C
tpL f;itdui:g:lay in overload T;> Trep 20 us
liim DC short circuit current Vee =24 V; Rioap = 10 mQ 0.7 2
Vpemag | Turn-off output clamp voltage  lout =24V ;L =6 mH Vec-47 | Vec-52 Ve -57 \

1. To ensure long term reliability under heavy overload or short circuit conditions, protection and related diagnostic signals
must be used together with a proper software strategy. If the device is subjected to abnormal conditions, this software must
limit the duration and number of activation cycles.
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5 Protections

5.1 Current limitation

The device is equipped with an output current limiter in order to protect the silicon from excessive current flow.
Consequently, in case of short-circuit or overload, the output current is clamped to a safety level, ljn.

5.2 Thermal shutdown

In case the junction temperature of the device exceeds the thermal shutdown threshold Ttgp, it automatically
switches off and the STATUS pin goes low.

The embedded channel turns OFF and back ON automatically in order to maintain its junction temperature
between Tygp and Tr.

The STATUS pin moves consistently with the embedded channel state.

5.3 Negative output voltage clamp

In case the device drives inductive load, the output voltage reaches a negative value during turn off. A negative
voltage clamp structure limits the maximum negative voltage to Vpgmag, allowing the inductor energy to be
dissipated without damaging the device (see also Section 10).
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Signals waveform and functional table

6 Signals waveform and functional table

Figure 6. Waveforms
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Table 11. Functional table

I S T N

L L H
Normal operation
H H H
L L H
Current limitation H X (Ty<Trsp)H
H X (Ty>Trsp) L
L L H
Overtemperature
H L L
L L X
Undervoltage
H L X
L L H
Overvoltage
H L H

1. X =don't care
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7 Test circuits

Figure 7. ljjm short-circuit current
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8 Application schematics

Figure 9. Application schematic
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8.1 Reverse polarity protection

Reverse polarity protection can be implemented on the board using two different solutions:

1. Placing a resistor (Rgnp) between the IC GND pin and load GND

2. Placing a diode between the IC GND pin and load GND

If option 1 is selected, the minimum resistance value has to be selected according to the following equation:

Equation 1:
Renp 2 Ve / lenp

where -Ignp is the DC reverse ground pin current and can be found in the absolute maximum rating section of the
device datasheet.

Power dissipated by Rgnp (When Ve < 0: during reverse polarity situations) is:

Equation 2:

Pp = (Vce)? / Renp

If option 2 is selected, the diode has to be chosen by taking into account VRrm > [Vcc| and its power dissipation
capability:

Equation 3:
Pp=Is*VE

A resistor (Rgnp =1 kQ) should be inserted in parallel to Dgnp if the device is driving an inductive load.

Note: In normal conditions (no reverse polarity), due to the diode there is a voltage drop between GND of the
device and GND of the system.

DS15010 - Rev 1 page 12/33



‘_ IPS1270H
,’ Application schematics

8.2 Microcontroller 1/Os protection
If a ground protection network is used and negative transients are present on the VCC line, the control pins are
pulled negative.
ST suggests to insert a resistor (Rprot) in line to prevent the microcontroller I/Os pins to latch-up.

The value of these resistors is a compromise between the leakage current of microcontroller and the current
required by the HSD 1/Os (Input levels compatibility) with the latch-up limit of microcontroller 1/Os.

-Veepeak ! latchup S Rprot < (VoHue = ViH - VaND) / liHmax
Calculation example:
For Vcepeak = -100 V and liatchyp 2 20 mA; Vopuc 2 4.5V
5kQ < Rprot < 65 kQ
Recommended Ryt value is 10 kQ.
8.3 Vcc overshoot protection
To protect the device from supply rail overshoot, a TVS is inserted between VCC and GND.
It will be chosen to protect the circuit but not interferes with its normal operations.

For this reason, the TVS must be selected with appropriate Vgr and V¢ apmp values for the maximum operating
voltage of the application.
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9 Electrical characteristics curves

Figure 10. Off-state OUTPUT pin current
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Figure 11. High level INPUT pin current
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Electrical characteristics curves

Figure 12. STATUS pin leakage current
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Figure 13. On-state resistance vs Tcase
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Electrical characteristics curves

Figure 14. On-state resistance vs V¢¢
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Electrical characteristics curves

Figure 16. INPUT pin low level
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Figure 17. Turn-on output voltage slope
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Electrical characteristics curves

Figure 18. Output overvoltage shutdown
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Figure 19. INPUT pin hysteresis voltage
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Figure 20. Turn-off output voltage slope
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10 Active clamp

Active clamp is also known as Fast Demagnetization of inductive loads or Fast Current Decay. When a high-
side driver turns off an inductance, an undervoltage on the output is detected (see Figure 22).

The OUTPUT pin is pulled down to Vcc-Vpemag- The conduction state is modulated by an internal circuitry in
order to keep the OUTPUT pin voltage at ~Vpgumag until the load energy has been dissipated. The energy is
dissipated in both IC internal switch and load resistance.

Figure 22. Active OUTPUT clamp typical waveforms
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‘,’ Active clamp

Figure 23. Maximum turn off current versus inductance
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Note: Legenda

A = Single pulse at T js¢5+ = 150 °C

B = Repetitive pulse at T jgtat = 100 °C

C = Repetitive Pulse at T jst5¢ = 125 °C
Conditions:

Vee =135V

Values are generated with RL = 0 Q
In case of repetitive pulses, Tjstart (at beginning of each demagnetization) of every pulse must not exceed the

temperature specified above for curves B and C.
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11 Package and PCB thermal data

Figure 24. SO-8 PC board
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Figure 26. SO-8 thermal impedance junction ambient single pulse
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Figure 27. Thermal fitting model of a single channel HSD in SO-8
Tj 1 c2 c3 c4 c5 c6
i+ 1 1 i i 1
"R R2 R3 R4 R5 R6
— W —W\—- —W\— —WA— WA WA
Pd

Pulse calculation formula:
Z1Hs = Ry * 0 + Z1htp (1 - 0)

where:
o0=tp/T
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Table 12. Thermal parameter

T M I S N T

R1 (°C/W) 0.24
R2 (°C/W) 1.2

R3 (°C/W) 45

R4 (°C/W) 21

R5 ("C/W) 16

R6 ("C/W) 58 28
C1(W.s/°C) 0.00015

C2 (W.s/°C) 0.0005

C3 (W.s/°C) 7.50E-03

C4 (W.s/°C) 0.045

C5 (W.s/°C) 0.35

C6 (W.s/°C) 1.05 2
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12 Package information

To meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions, and product
status are available at: www.st.com. ECOPACK is an ST trademark.

12.1 S08 package information

Table 13. SO-8 mechanical data

“““
A

1.75
al 0.1 0.25
a2 1.65
a3 0.65 0.85
b 0.35 0.48
b1 0.19 0.25
C 0.25 0.5
cl 45
D 4.8 5
5.8 6.2
e 1.27
e3 3.81
F 3.8 4
L 0.4 1.27
M 0.6
S 8
L1 0.8 1.2
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Figure 28. SO-8 package dimensions
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Package information

12.2

S08 packing information

Figure 29. SO-8 tape and reel shipment
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13 Ordering information

Table 14. Ordering information

I S R N

IPS1270HS S08 Tape and reel
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Revision history

Table 15. Document revision history

I T S

08-May-2026 1 Initial release.
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2026 STMicroelectronics — All rights reserved
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