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Waveforms
Figure 11. Latch functionality - behavior in hard short-circuit condition
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Figure 12. Latch functionality - behavior in hard short-circuit condition (autorestart mode + latch off)
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Waveforms
Figure 13. Standby mode activation
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Electrical characteristics curves

2.5 Electrical characteristics curves

Figure 15. OFF-state output current
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Figure 17. Ignp(on) Vs- Tcase
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Figure 16. Standby current
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Figure 18. Logic Input high level voltage
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Electrical characteristics curves

Figure 19. Logic Input low level voltage
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Figure 21. Low level logic input current
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Figure 23. FaultRST Input clamp voltage
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Figure 20. High level logic input current
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Figure 22. Logic Input hysteresis voltage
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Figure 24. Undervoltage shutdown
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Figure 25. On-state resistance vs. T¢age

Ron [mOhm]

280 -
260
240
220

200
180 —
lout = 1A /,
160 Vee = 13V _
140 L

120 ]

100 L
80

60
40
20

-50  -25 0 25 50 75 100 125 150 175

T[°C]
GAPGCFT01231

Figure 27. Turn-on voltage slope
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Figure 29. Won vs. T¢ase
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Figure 26. On-state resistance vs. Vgc
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Figure 28. Turn-off voltage slope
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Figure 30. Woff vs. Tcase
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Figure 31. I_imH VS- Tcase
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Figure 33. Vgenge Clamp vs. Tcase
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Figure 32. OFF-state open-load voltage detection
threshold
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Figure 34. Vgenseh VS- Tcase
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3 Protections

3.1 Power limitation

The basic working principle of this protection consists of an indirect measurement of the junction temperature
swing AT; through the direct measurement of the spatial temperature gradient on the device surface in order to
automatically shut off the output MOSFET as soon as ATj exceeds the safety level of AT; gp. According to the
voltage level on the FaultRST pin, the output MOSFET switches on and cycles with a thermal hysteresis
according to the maximum instantaneous power which can be handled (FaultRST = Low) or remains off
(FaultRST = High). The protection prevents fast thermal transient effects and, consequently, reduces thermo-
mechanical fatigue.

3.2 Thermal shutdown

In case the junction temperature of the device exceeds the maximum allowed threshold (typically 175°C), it
automatically switches off and the diagnostic indication is triggered. According to the voltage level on the
FaultRST pin, the device switches on again as soon as its junction temperature drops to Tr (FaultRST = Low) or

remains off (FaultRST = High).

3.3 Current limitation

The device is equipped with an output current limiter in order to protect the silicon as well as the other
components of the system (e.g. bonding wires, wiring harness, connectors, loads, etc.) from excessive current
flow. Consequently, in case of short circuit, overload or during load power-up, the output current is clamped to a
safety level, I vy, by operating the output power MOSFET in the active region.

3.4 Negative 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 a certain value, Vpgmag, allowing the inductor

energy to be dissipated without damaging the device.
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4 Maximum demagnetization energy (VCC =16 V)

Figure 35. Maximum turn off current versus inductance
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In case of repetitive pulses, Tjstart (at the beginning of each demagnetization) of every pulse must not exceed the
temperature specified above for curves A and B.
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5 Package and PCB thermal data

5.1 PowerSS0O-16 thermal data

Figure 36. PowerSS0O-16 on two-layers PCB (2s0p to JEDEC JESD 51-5)
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Figure 37. PowerSS0-16 on four-layers PCB (2s2p to JEDEC JESD 51-7)
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Table 12. PCB properties

Board finish thickness 1.6 mm +/- 10%
Board dimension 77 mm x 86 mm
Board Material FR4

Copper thickness (top and bottom layers) 0.070 mm

Copper thickness (inner layers) 0.035 mm

Thermal vias separation 1.2mm

Thermal via diameter 0.3 mm +/- 0.08 mm
Copper thickness on vias 0.025 mm

Footprint dimension (top layer) 2.2mm x 3.9 mm
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Heatsink copper area dimension (bottom layer) Footprint, 2 cm? or 8 cm?

Figure 38. Power$S0-16 R¢hj.amb VS PCB copper area in open box free air condition (one channel on)
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Figure 39. PowerSS0O-16 thermal impedance junction ambient single pulse (one channel on)
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Equation: pulse calculation formula

Z1Hs = Rty - 8 + Z1hp (1 - 9)
where & = tp/T

Figure 40. Thermal fitting model of a double-channel HSD in PowerSSO-16

T3 c1 c2 c3 c4 cs ch

@Pd

S
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Note: The fitting model is a simplified thermal tool and is valid for transient evolutions where the embedded protections
(power limitation or thermal cycling during thermal shutdown) are not triggered.

Table 13. Thermal parameters

aveatsiand (cr) = R R R

R1 (°C/W) 32

R2 (°C/W) 44

R3 (°C/W) 8 8 8 5
R4 (°C/W) 16 6 6 4
R5 (°C/W) 30 20 10 3
R6 (°C/W) 26 20 18 7
C1(W.s/°C) 0.00012

C2 (W.s/°C) 0.005

C3 (W.s/°C) 0.1

C4 (W.s/°C) 0.2 0.3 03 0.4
C5 (W.s/°C) 0.4 1 1 4
C6 (W.s/°C) 3 5 7 18
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5.2 S0-8 thermal data

Figure 41. S0-8 on two-layers PCB (2s0p to JEDEC JESD 51-5)
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Figure 42. SO-8 on four-layers PCB (2s2p to JEDEC JESD 51-7)
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Table 14. PCB properties

Board finish thickness 1.6 mm +/- 10%

Board dimension 77 mm x 86 mm

Board Material FR4

Copper thickness (top and bottom layers) 0.070 mm

Copper thickness (inner layers) 0.035 mm

Thermal vias separation 1.2 mm

Thermal via diameter 0.3 mm +/- 0.08 mm
Copper thickness on vias 0.025 mm

Heatsink copper area dimension (bottom layer) Footprint, 2 + 2 cm2 or 8 + 8 cm?
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Figure 43. $O-8 R¢hj.amb VS PCB copper area in open box free air condition (one channel on)

RTHjamb
110

——RTHjamb

100 | =
90 \

80 \

70 \

60

50 T T T T
0 2 4 6 8 10

RTHj amb on 4Layer PCB: 48.5°C/W

GAPGCFTO01152

Figure 44. SO-8 thermal impedance junction ambient single pulse (one channel on)

Zry (*CIW)
100
A -
——
a"/
)
—"/
10 et
L
7
14
e Cu=8 cm2
Cu=2 cm2
=== Cu=foot print
w—eq Layer
0.1 [T [ L1710
0.0001 0.001 0.01 0.1 1 10 100 1000
Time (s)

GAPGCFTO1153

Equation: pulse calculation formula

Zths = Rty - 8 + Z1pp (1 - 9)
where 8 = tp/T
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S0-8 thermal data

Figure 45. Thermal fitting model of a double-channel HSD in SO-8

Tj ci c2 ca c4 c5 ca
F 1 F—
R1 RZ R3 R4 RS RE
ke

S

TAPG2001151031CFT

Note: The fitting model is a simplified thermal tool and is valid for transient evolutions where the embedded protections
(power limitation or thermal cycling during thermal shutdown) are not triggered.

Table 15. Thermal parameters

Aveafsiand (cr?) I B R

R1 (°CIW) 4.2
R2 (°C/W) 43

R3 (°C/W) 10

R4 (°C/W) 28 17 17 17
R5 (°C/W) 24 12 9 4

R6 (°C/W) 30 23 19 9

C1(W.s/°C) 0.00012

C2 (W.s/°C) 0.003

C3 (W.s/°C) 0.03

C4 (W.s/°C) 0.1

C5 (W.s/°C) 0.4 0.8 08 0.8
C6 (W.s/°C) 3 7 1 22
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6 Package information

In order 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.

6.1 PowerSS0-16 package information
Figure 46. PowerSS0O-16 package outline
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Table 16. PowerSS0-16 mechanical data

Symbol “
T T T
0° 8°

€]

o1 0°

02 5° 15°
o3 5° 15°
A 1.70
A1 0.00 0.10
A2 1.10 1.60
b 0.20 0.30
b1 0.20 0.25 0.28
c 0.19 0.25
c1 0.19 0.20 0.23
D 4.9 BSC

D2 2.90 3.50
D3 2.20

e 0.50 BSC

E 6.00 BSC

E1 3.90 BSC

E2 2.20 2.80
E3 1.50

h 0.25 0.50
L 0.40 0.60 0.85
L1 1.00 REF

16
0.07
R1 0.07
S 0.20
Tolerance of form and position

aaa 0.10
bbb 0.10

cce 0.08
ddd 0.08
eee 0.10

fff 0.10
999 0.15
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6.2 S0-8 package information
Figure 47. SO-8 package outline
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Table 17. SO-8 mechanical data

Ret. [ wwmees
I T e M
A 1.75
A1 0.10 0.25
A2 1.25
b 0.28 0.48
c 0.17 0.23
D 4.80 4.90 5.00
5.80 6.00 6.20
E1 3.80 3.90 4.00
e 1.27
h 0.25 0.50
L 0.40 1.27
L1 1.04
k 0° 8°
cce 0.10
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6.3 PowerSS0-16 packing information

Figure 48. PowerSS0O-16 reel 13"
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Table 18. Reel dimensions

Base quantity 2500
Bulk quantity 2500
A (max) 330

B (min) 1.5

C (+0.5,-0.2) 13
D (min) 20.2

N 100

W1 (+2 /-0) 124
W2 (max) 18.4

1. All dimensions are in mm.
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Figure 49. PowerSS0-16 carrier tape
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Table 19. PowerSS0-16 carrier tape dimensions

Ao 6.50 £ 0.1
Bg 525+0.1
Ko 210+0.1
K1 1.80+0.1
F 5.50+0.1
P4 8.00+0.1
w 12.00+£0.3

1. All dimensions are in mm.

Figure 50. PowerSS0O-16 schematic drawing of leader and trailer tape
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6.4 S0-8 packing information

Figure 51. Reel for SO-8
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Table 20. Reel dimensions

Base quantity 2500
Bulk quantity 2500
A (max) 330

B (min) 1.5

C (+0.5,-0.2) 13
D (min) 20.2

N 100

W1 (+2/ -0) 124
W2 (max) 18.4

1. All dimensions are in mm.

DS10830 - Rev 4 page 36/45



&7 VN7140AJ, VN7140AS
Y/

S0-8 packing information

Figure 52. SO-8 carrier tape
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Table 21. SO-8 carrier tape dimensions

Ag 6.50 + 0.1
Bo 5.30 £ 0.1
Ko 2.20+0.1
K1 1.90+0.1
F 5.50 % 0.1
P4 8.00 + 0.1
w 12.00+0.3

1. All dimensions are in mm.

Figure 53. SO-8 schematic drawing of leader and trailer tape
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6.5 PowerSS0-16 marking information

Figure 54. PowerSS0-16 marking information
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Parts marked as ‘&’ are not yet qualified and therefore not approved for use in production. ST is not responsible
for any consequences resulting from such use. In no event will ST be liable for the customer using any of these
engineering samples in production. ST’s Quality department must be contacted prior to any decision to use these
engineering samples to run a qualification activity.

6.6 S0-8 marking information

Figure 55. SO-8 marking information

Hedd
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DBBDOoEcE
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<blank>: Commercial sample
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Note: Engineering Samples: these samples can be clearly identified by a dedicated special symbol in the marking of
each unit. These samples are intended to be used for electrical compatibility evaluation only; usage for any other
purpose may be agreed only upon written authorization by ST. ST is not liable for any customer usage in
production and/or in reliability qualification trials.

Commercial Samples: fully qualified parts from ST standard production with no usage restrictions
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7 Order codes

Table 22. Device summary

Package
Tape and reel
PowerSSO-16 VN7140AJTR
SO-8 VN7140ASTR
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Table 23. Document revision history

T T

03-Jun-2015 1 Initial release.
Updated cover image.
Updated Table 4: "Thermal data"

22-Jul-2015 2 Updated following sections:
. Section 6.1: "PowerSSO-16 thermal data”
. Section 6.2: "SO-8 thermal data"

. Added AEC Q100 qualified in Features section

13-Oct-2016 3 ) . )

. Updated Figure 61: "PowerSSO-16 marking information”
28-Jun-2018 4 Minor text changes in TCASE and VCC monitor.
04-Apr-2019 5 Updated Table 16. PowerSSO-16 mechanical data
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IMPORTANT NOTICE - PLEASE 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. 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 acknowledgement.

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
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.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please 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.

© 2019 STMicroelectronics — All rights reserved
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