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VN5770AK-E

Quad smart power solid state relay
for complete H bridge configurations

Features
Type Rps(on) lout Vee
VN5770AK-E | 280mQ() | 8.5A@ 36V

1. Total resistance of one side in bridge configuration

Typical current limitation value

General features

Inrush current management by active
power limitation on the high side switches

Very low stand-by current
Very low electromagnetic susceptibility

In compliance with the 2002/95/EC
European directive

Protection

High side drivers undervoltage shutdown
Overvoltage clamp

Output current limitation

High and low side overtemperature
shutdown

Short circuit protection
ESD protection

Diagnostic functions
Proportional load current sense

— Thermal shutdown indication on both the
high and low side switches

Description

The VN5770AK-E is a device formed by three
monolithic chips housed in a standard SO-28

S0O-28

VIPower™ MO0-3 OMNIFET II. This device is
suitable to drive a DC motor in a bridge
configuration as well as to be used as a quad
switch for any low voltage application.

The dual high side switches integrate built-in non-
latching thermal shutdown with thermal
hysteresis. An output current limiter protects the
device in overload condition. In the case of long
overload duration, the device limits the dissipated
power to a safe level up to thermal shut-down
intervention. An analog current sense pin delivers
a current proportional to the load current
(according to a known ratio) and indicates
overtemperature shutdown of the relevant high
side switch through a voltage flag.

The low side switches have built-in non-latching
thermal shutdown with thermal hysteresis, linear
current limitation and overvoltage clamping.

Fault feedback for overtemperature shutdown of
the low side switch is indicated by the relevant
input pin current consumption going up to the fault
sink current flag.

Applications

package: a double high side and two low side m DC r.notor.driving in full or half bridge
switches. The double high side is made using configuration
STMicroelectronics VIPower™ MO0-5 Technology, m All types of resistive, inductive and capacitive
while the low side switches are fully protected loads
Table 1. Order codes

Package Tube Tape and Reel

S0O-28 VN5770AK-E VN5770AKTR-E
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Block diagram and pin descriptions

Block diagram and pin descriptions

Figure 1. Block diagram
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Block diagram and pin descriptions

VN5770AK-E

Table 2. Pin descriptions

No NAME FUNCTION

1,3,25,28 |DRAIN3 Drain of Switch 3 (low-side switch)
2 INPUT 3 Input of Switch 3 (low-side switch)

4,11 N.C. Not Connected

5,10,19,24 | Vg \?(;ﬁ:ng Switches 1 and 2 (high-side switches) and Power Supply
6 GND Ground of Switches 1 and 2 (high-side switches)
7 INPUT 1 Input of Switch 1 (high-side switches)
8 INPUT 2 Input of Switch 2 (high-side switch)
9 CURRENT Analog current sense pin, delivers a current proportional to the

SENSE load current

12, 14, 15, 18 | DRAIN 4

Drain of switch 4 (low-side switch)

13 INPUT 4 Input of Switch 4 (low-side switch)
16, 17 SOURCE 4 Source of Switch 4 (low-side switch)
20, 21 SOURCE 2 Source of Switch 2 (high-side switch)
22,23 SOURCE 1 Source of Switch 1 (high-side switch)
26, 27 SOURCE 3 Source of Switch 3 (low-side switch)
Figure 2. Configuration diagram (Top view)
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VN5770AK-E

Maximum ratings

2

2.1

Maximum ratings

Stressing the device above the rating listed in the “Absolute maximum ratings” table may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the Operating sections of
this specification is not implied. Exposure to the conditions in Section 2.1: Absolute
maximum ratings for extended periods may affect device reliability. Refer also to the
STMicroelectronics SURE Program and other relevant quality document.

Absolute maximum ratings

Table 3. Thermal Data
Symbol Parameter Max value | Unit
Rinj-case | Thermal Resistance Junction-lead (High-side switch) 10 °C/W
Rinj-case | Thermal Resistance Junction-lead (Low-side switch) 7 °C/W
Rini Thermal Resistance Junction-ambient See °C/W
thj-amb : Figure 38
Table 4. Dual high side switch
Symbol Parameter Value Unit
Vee | DC supply voltage 41 \Y
-Vecc | Reverse DC supply voltage 0.3 \Y,
-lgnp | DC reverse ground pin current 200 mA
loutr | DC output current Internally limited | A
-loyt | Reverse DC output current -12 A
N DC input current -1to 10 mA
Icsp | DC current sense disable input current -1t0 10 mA
Vee-41 \
Vesense | Current sense maximum voltage ce
+VCC \
Maximum switching energy (single pulse)
Emax . . . o 32 mJ
(L=37mH, RL=OQ, Vbat=13.5V, TjStaI’t=150_C' lOUT = IIimL(Typ-) )
Electrostatic Discharge (Human Body Model: R=1.5KQ;
C=100pF) v
v - INPUT 4000 Y
ESD |- CURRENT SENSE 2000 v
- OUTPUT 5000 v
-Vee 5000
Vesp | Charge device model (CDM-AEC-Q100-011) 750 Vv
Tj Junction operating temperature -40 to 150 °C
Tstg Storage temperature -5510 150 °C
7/31
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VN5770AK-E

8/31

Table 5. Low side switch
Symbol Parameter Value Unit
Vpsn | Drain-source Voltage (V|nyn=0V) Internally Clamped \
ViNn Input Voltage Internally Clamped \"
liNn Input Current +/-20 mA
RiN minn | Minimum Input Series Impedance 220 Q
Ibn Drain Current Internally Limited A
IRn Reverse DC Output Current -12 A
Vespt | Electrostatic Discharge (R=1.5KQ, C=100pF) 4000 Vv
Vesps EEFI‘e:cg:rg%s;tftlccjlssggﬁ)rge on output pins only 16500 Vv
Piot Total Dissipation at T,=25°C 4 w
T Operating Junction Temperature Internally limited °C
T, Case Operating Temperature Internally limited °C
Tstg Storage Temperature -55 to 150 °C
[S74




VN5770AK-E

Electrical characteristics

3

3.1

Note:

Electrical characteristics

Electrical characteristics for dual high side switch

Values specified in this section are for 8V < V¢ < 36V; -40°C < T; < 150°C, unless
otherwise specified (for each channel)

Table 6. Power section
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Voo Operating supply 45 13 36 v
voltage
Undervoltage
Vusd | ghutdown 35 | 45 v
Undervoltage shut-
Vusbhyst | gown hysteresis 0.5 v
|OUT=3A; Tj=25°C 160 mQ
Ron | Onstateresistance | loyr=3A; Tj=150°C 320 | mQ
louT=3A; Ve=5V; Tj=25°C 210 | mQ
Velamp | Clamp Voltage Is=20 mA 41 46 52 \
Off State; Vcc=13V; T;=25°C;
IS Supply current V|N=VOUT=VSENSE=OV 2(1) 5(1) pA
On State; Vcc=13v; V|N=5V; IOUT=0A 3 6 mA
| Off state output Vin=Vout=0V; Vcc=13V; Tj=25°C 0 3 A
Lo | current® ViN=Vour=0V; Voe=13V; Ti=125°C | 0 5 | "
Output - V¢ diode T dEpo
VE | voltage® -loyT=3A; Tj=150°C 0.7 | V
1. PowerMOS leakage included
2. For each channel
Table 7. Switching (Vc=13V)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
ta(on) Turn-on delay time | R =4.3Q (see Figure 3.) 15 us
ta(off) Turn-off delay time | R =4.3Q (see Figure 3.) 10 us

Turn-on voltage _ See
(dVOUT/dt)On slope RL—4.SQ Figure 15 V/HS
Turn-off voltage See Figure
(@Vour ot | gope 9 R =4.30 17? V/ps
Switching energy _ .
Won losses during twon R =4.3Q (see Figure 3.) 0.16 mJ
Switching energy _ .
Worr losses during twof R_=4.3Q (see Figure 3.) 0.08 mJ
9/31




Electrical characteristics VN5770AK-E

Table 8. Logic input

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vi Input low level voltage 0.9 \
L Low level input current | V|\=0.9V 1 pA
ViH Input high level voltage 2.1 \Y
Iy High level input current | V|y=2.1V 10 pA
Input hysteresis
Vi(hyst) voltage 0.25 v
v Input clamp voltage n=TmA 55 ’ v
I pvorag y=-1mA 0.7 v
Table 9. Protection and diagnosticsm
Symbol Parameter Test Conditions Min. Typ. Max. | Unit
I DC Short circuit Vee=13V 6 8.5 12 A
imH 1 current 5V<V <36V 12 | A
Short circuit current )
limL during thermal cycling Vee=13V; Tr<Tj<Trsp 3.5 A
Trsp | Shutdown temperature 150 175 200 °C
TR Reset temperature Trs+1|Trs +5 °C
Thermal reset of °
TRs | STATUS 135 C
Thermal hysteresis o
ThysT (Trsp-TR) ! c
VDEMAG ;Lgrl::;ff OUtpLIt V0|tage |OUT=1A; V|N=0; L=20mH VCC-41 VCC-46 VCC-52 \Y
loyT=0.03A; T;=-40°C to
Output voltage d ouT a
Von : ulpu. voltage drop 150°C o5 mv
limitation :
(see Figure 4.)

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

Table 10.  Current sense (8V<Vc<16V)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit

|OUT=0.080A; VSENSE=0'5V;

K | | 0 |14 202
0 out/Isense T=-40°C t0 50°C 85 50 | 2020
|OUT=0.35A; VSENSE=0'5V;
K4 lout/Isense T=-40°C to 150°C 940 | 1360 | 1900
Tj=25°C to 150°C 1040 | 1360 | 1680

K - louT=3A; VeensE=4V;
2 OUT'SENSE Tj=-40°C to 150°C 1200 | 1270 | 1350

K - louT=5A; VeEnSE=4V;
s |lout/lsense Tj=-40°C to 150°C 1180 | 1260 | 1330

J
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Electrical characteristics

Table 10.  Current sense (8V<Vc<16V)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Analog sense lour=0A; Vsense=0V;
ISENSED | oy ViN=O0V; Tj=-40°C to 150°C 0 1] uA
ViN=5V; Tj=-40°C to 150°C 0 2 pA
Max analog sense
\Y lout=5A; R =3.9KQ 5 \Y
SENSE output voltage ouT SENSE
Analog sense output
voltage in v N
VsenseH overtemperature Vec=13V; Rgense=3-9KQ 9 v
condition
Analog sense output
current in
ISENSEH | overtemperature Vee=13V 8 mA
condition
Delay Response Vsense<4V, 0.35A<lout<5A
tbsensezH | time from rising IsEnsE=90% Of ISENSE max (S€€ 70 | 300 | us
edge of INPUT pin | Figure 5.)
Delay Response Vsense<4V, 0.35A<lout<5A
tpsensesL | time from falling Isense=10% of ISENSE max (S€€ 100 | 250 | ps
edge of INPUT pin | Figure 5.)
Figure 3. Switching time waveforms
Voutn
=\ 90%
80%
dVout/dt(on) dVout/dtof)
10%
> t
ViNn ta(on) ta(oft
>t
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Figure 4. Output voltage drop limitation
AVcc-Vout
T]=1 SOOC T]=25°C
lout
Von/Ron(T) - lou
Table 11.  Truth table
CONDITIONS INPUT OUTPUT SENSE
Normal operation L L 0
P H H Nominal
Overtemperature L L 0
H L VseNSEH
L L 0
I
Undervoltage H L 0
L L 0
h ircui ND
Short circuit to G H L 0
L H 0
h ircuit to V,
Short circuit to Vg H H < Nominal
Negative output voltage L L 0
clamp
Figure 5. Current sense delay characteristics
INPUT S ‘ o I
| | Lo
LOAD CURRENT : ‘ T “\_;7
|
| |
SENSE CURRENT _l_i—| o r
| -— -
tDSENSEZH tDSENSE2L
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VN5770AK-E Electrical characteristics
Figure 6. Off state output current Figure 7. High level input current
lloff (uA) lih (uA)
0.07 5
45
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4
Off State —
005 | ——  vee=13v 35 . —
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/ 25
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2
0.02 15
1
001
/ .
__// 05
0 0
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Figure 8. Input clamp voltage Figure 9. Input low level
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Figure 10. Input high level

Figure 11.

Input hysteresis voltage
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Figure 12. On state resistance vs. T ,ge

Figure 13. On state resistance vs. V¢¢
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Figure 14. Undervoltage shutdown

Figure 15. Turn-on voltage slope
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Figure 17. Turn-off voltage slope
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Electrical characteristics

3.2

Note:

Electrical characteristics for low side switches

Values specified in this section are for -40°C < Tj < 150°C, unless otherwise specified

Table 12.  Off
Symbol Parameter Test Conditions Min | Typ | Max | Unit
Vv Drain-source Clamp Vin=OV: ln=1 5A 40 45 55 Vv
CLAMP | \/oltage IN=UV; Ip=1.
Drain-source Clamp el
VeutH | Threshold Voltage Vin=0V; Ip=2mA 36 v
Input Threshold
VlNTH Vé)"age VDS=V|N; |D=1 mA 0.5 2.5 \%
Supply Current from v
liss Input Pin Vps=0V; V|n=5V 100 | 150 pA
Vv Input-Source Clamp | ljy=1mA 6 6.8 8 v
INCL | Voltage Iin=-1mA -1.0 -0.3
Zerg Input Voltage Vps=13V; Vj\=0V; Tj=25°C 30
Ipss | Drain Current Veee25V: Vim0V 75 pA
(Vin=0V) DS==E T TINT
Table 13. On
Symbol Parameter Test Conditions Min | Typ | Max | Unit
R Static Drain-source | V|N=5V; Ip=3A; Tj=25°C 120 o
DS(en) | On Resistance ViN=5V; Ip=3A 240
Table 14. Dynamic (Tj=25°C, unless otherwise specified)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
Forward o
% | Transconductance Vop=13V; Ip=1.5A 2.5 S
Coss |Output Capacitance | Vpg=13V; f=1MHz; V=0V 150 pF
Table 15. Switching (Tj=25°C, unless otherwise specified)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tyon) | Turn-on Delay Time 200 | 400 ns
t, Rise Time Vpp=15V; Ip=3A 1.2 25 us
tyom |Turn-off Delay Time | Vgen=5V; Rgen=RiN minn=220Q2 600 | 1350 | ns
t Fall Time 400 | 1000 | ns
tyon) | Turn-on Delay Time 0.80 | 25 ps
t, Rise Time Vpp=15V; Ip=3A 3.7 7.5 us
tyoty |Turn-off Delay Time | Vgen=5V; Rgen=2.2KQ 26 | 75 | us
t Fall Time 2.3 7.0 us
15/31




Electrical characteristics VN5770AK-E
Table 15. Switching (Tj=25°C, unless otherwise specified)
VDD=15V; |D=3A
(dl/dt)qy, | Turn-on Current Slope | Vgen=5V; 3.0 Alus
Rgen=RiN MINn=220Q
Vpp=12V; Ip=3A; V|\=5V
Q Total Input Charge bb D IN 9.0 nC
lgen =2.13MA
Table 16. Source drain diode
Symbol Parameter Test Conditions Min | Typ | Max | Unit
Vgp'" | Forward On Voltage  |lgp=1.5A; V=0V 0.8 v
{, _Il?everse Recovery 400 ns
ime
Reverse Recovery Isp=1.5A; dl/dt=12A/ms
2
Qr Charge Vpp=30V; L=200pH 00 ne
Reverse Recovery
'RAM Current 1.0 A

16/31
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VN5770AK-E Electrical characteristics

Table 17.  Protection and diagnostics (-40°C < T; < 150°C, unless otherwise

specified)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
lim Drain Current Limit ViN=5V; Vpg=13V 6 8.5 12 A
Step Response
Lalim CurF:ent Lipmit Vin=5V; Vps=13V 10 Hs
Overtemperature .
Tish Shutdown 150 | 175 | 200 C
Overtemperature o
Tre  |Rocot 135 c
Iyt Fault Sink Current ViN=5V; Vps=13V; Ti=Tisn 10 15 20 mA
a | Avalanche Energy IN=9¥> Tigen="1IN MINn= ’
L=24mH

Figure 18. Static drain source on resistance  Figure 19. Derating curve

Rds(on) (mohms)

1000 %
200 Tj=-40°C
Vin=2.5V
800
700
600 100 N
- ord N
500 Ti=25°C
400 Piot
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200
A\,
100 \\
N
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0.05 0.1 015 02 025 03 035 04 045 05 055 3
0 50 100 T, (°C)

1d(A)

Figure 20. Transconductance Figure 21. Transfer characteristics
Gfs (S) Idon (A)
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8 Tj=25°C 45
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6
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5
25
4
2
8 1.5
2 1
0.5
0 0
0 05 1 15 2 25 3 35 4 45 5 55 15 2 25 3 3.5 4 4.5 5 5.5 6
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Figure 22. Input voltage vs. input charge Figure 23. Capacitance variations
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Figure 24. Output characteristics

Figure 25. Step response current limit
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Figure 26. Source-drain diode forward

Figure 27. Static drain-source on resistance

characteristics vs. Id
Vsd (mV) Rds(on) (mohms)
1100 ‘ 250 ‘
1050 225
Vin=0V Vin=5V
2
1000 00 50
 Ti=1sec
950 175
T ]
900 150
850 / 125
7 Tj=25°C
800 / 100
750 75
700 50 Tj= - 40°C
650 25
600 0

Id (A)

18/31

J




VN5770AK-E

Electrical characteristics

Figure 28. Static drain-source on resistance
vs. input voltage

Figure 29. Static drain-source on resistance

vs. input voltage
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Figure 30. Normalized input threshold voltage Figure 31. Normalized on resistance vs.

vs. temperature temperature
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Figure 32. Current limit vs. junction

temperature
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Application information

Figure 33. Typical application schematic
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Figure 35. Waveforms
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4.1

Note:

22/31

Maximum demagnetization energy (Vcc = 13.5V)

Figure 36. Maximum turn off current versus load inductance
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In the case of repetitive pulses, Tjs;5t (at beginning of each demagnetization) of every pulse
must not exceed the temperature specified above for curves B and C.
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Package and thermal data

5 Package and thermal data

5.1 S0O-28 thermal data

Figure 37. SO-28 PC board
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Cu thickness=35mm, Copper areas: from minimum pad layout to 16cm2).

Figure 38. Chipset configuration
Rinas Rinac
LOW SIDE HI%T_”SPIDE LOW SIDE
CHIP CHIP
channels 1,2
channel 3 channel 4
Rina
Rins R
t - > thC
Rinsc
Figure 39. Auto and mutual Rthj-amb vs PCB copper area in open box free air
condition(@
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a. See Figure 38. For more detailed information see Table 18 and Table 19.
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Table 18. Thermal calculations in clockwise and anti-clockwise operation in steady-

state mode
HS; | HS; | LS;3 | LS, Tins12 TiLs3 TiLsa
oN | oFr | oFr | on | Parst XRtnrs + Paisa X | Panst X Rinnsts + Pans1 x RinHsLs +
RihHsLs + Tamb PaLs4 X RinisLs + Tamb | PaLs4 X Rinis + Tamb
ofFf | oN | oN | off |Pans2 X RinHs + PaLsax | Pans2 X RinvisLs + Pars2 X RinHsLs +
RthHsLs + Tamb PaLs3 X RinLs + Tamb | PaLsa X RinLsts + Tamb

Table 19. Thermal resistances definitions(!)

R _R _R High side chip thermal resistance junction to ambient
thHS = TithHS1 = TithHS2 (HS4 or HS, in ON state)

RihLs = RinLss = RinLsa Low side chip thermal resistance junction to ambient

R _R -R Mutual thermal resistance junction to ambient between

R -R Mutual thermal resistance junction to ambient between
thLSLS = MthLS3LS4 low side chips

1. values dependent on PCB heatsink area

Table 20.  Single pulse thermal impedance definitions(!)
High Side Chip Thermal Impedance Junction to

ZihHs Ambient
_ _ Low Side Chip Thermal Impedance Junction to
ZinLs = ZihLs3 = ZthLs4 Ambient

7 7 -7 Mutual Thermal Impedance Junction to Ambient
thHSLS = “thHS12LS3 = “thHS12LS84 | hetween High Side and Low Side Chips

7 _7 Mutual Thermal Impedance Junction to Ambient
thLSLS = “thLS3L.84 between Low Side Chips

1. values dependent on PCB heatsink area

Table 21. Thermal calculations in transient mode(!)

TiHs12 ZipHs X Pans12 + ZinHsLs X (PaLs3 + Paisa) + Tamb
TiLs3 ZipHsLs X Pans12 + ZinLs X PaLsa + ZinLsLs X PaLsa + Tamb
TiLsa ZipHsLs X Pans12 + Zinisis X PaLsa + ZinLs X PaLsa + Tamb

1. Calculation is valid in any dynamic operating condition. Pd values set by user.

J
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Figure 40. S0-28 HSD thermal impedance junction ambient single pulse
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Figure 41. S0-28 LSD thermal impedance junction ambient single pulse
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Pulse Calculation Formula
Zrps = Ry 8+ Zyypp(1-9)

where o = tp/T
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Figure 42. Thermal fitting model of an H-Bridge in SO-28
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Table 22. Thermal parameters(!)
Arealisland (cm? Footprint 1 2 6

R1 (°C/W) 1

R2 ("C/W) 18

R3 (°C/W) 35

R4 ("C/W) 135

R5 (°C/W) 105

R6 (°C/W) 62.28 52.28 44.28 32.28
R7 (°C/W) 1

R8 (°C/W) 18

R9 (°C/W) 0.24

R10 (°C/W) 12

R11 (*C/W) 35

R12 (°C/W) 15.2

R13 ("C/W) 105

R14 (°C/W) 62.28 52.28 44.28 32.28
R15 (°C/W) 0.24

R16 (°C/W) 12

R17 (“C/W) 35

R18 (“C/W) 155

R19 ("C/W) 105

J
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Table 22. Thermal parameters“)

R20 (°C/W) 62.28 52.28 44.28 32.28
R21 (°C/W) 150
R22 (°C/W) 150
R23 (°C/W) 150
R24 (°C/W) 150 52.28 44.28 32.28
C1 (W-s/°C) 0.0008
C2 (W-s/°C) 0.001
C3 (W-s/°C) 0.008
C5 (W-s/°C) 0.2
C6 (W-s/°C) 1.6 1.61 17 3.25
C7 (W-s/°C) 0.0008
C8 (W-s/°C) 0.001
C9 (W-s/°C) 0.00015
C10 (W-s/°C) 0.0005
C11 (W-s/°C) 0.008
C13 (W-s/°C) 0.2
C14 (W-s/°C) 1.6 1.61 17 3.25
C15 (W-s/°C) 0.00015
C16 (W-s/°C) 0.0005
C17 (W-s/°C) 0.008
C19 (W-s/°C) 0.2
C20 (W-s/°C) 1.6 1.61 17 3.25

1. A blank space means that the value is the same as the previous one
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6 Package mechanical
6.1 SO-28 mechanical data
Table 23. S0O-28 mechanical data
millimeters
Symbol
Min Typ Max
A 2.65
al 0.10 0.30
b 0.35 0.49
b1 0.23 0.32
C 0.50
ci 45° (typ.)
D 17.7 18.1
10.00 10.65
e 1.27
e3 16.51
F 7.40 7.60
0.40 1.27
S 8° (max.)
Figure 43. SO-28 package dimensions
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Package mechanical

Figure 44. SO-28 tube shipment (no suffix)
R Base Q.ty 28
Bulk Q.ty 700
cid. 5 Tube length (+ 0.5) 532
A 3.5
B 13.8
= C (+0.1) 0.6
Figure 45. Tape and reel shipment (suffix “TR”)
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Hole Position F (= 0.05) 7.5
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cover
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Revision history

Table 24. Document revision history

Date

Revision

Changes

June-2006

1

Initial release.

16-Feb-2007

Reformatted.

Table 6: Power section updated.

Table 7: Switching (VCC=13V) updated.

Table 10: Current sense (8V<VCC<16V) updated.

Table 13: On updated.

Table 15: Switching (Tj=25°C, unless otherwise specified) updated.
Characteristic curves for high side and low side switches added.
Figure 38: Chipset configuration updated.

Figure 39: Auto and mutual Rthj-amb vs PCB copper area in open
box free air condition added.

Figure 40: SO-28 HSD thermal impedance junction ambient single
pulse, Figure 41: SO-28 LSD thermal impedance junction ambient
single pulse and Figure 42: Thermal fitting model of an H-Bridge in
SO-28 added.

Figure 22: Thermal parameters added.
High-side and low-side characteristic curves added.
Figure 35: Waveforms added.

Section 4.1: Maximum demagnetization energy (Voo = 13.5V)
added.

Figure 33: Typical application schematic added.

Table 10: Current sense (8V<VCC<16V) Ko, K1, Ko and K values
updated.
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