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VNS5772AK-E

Quad smart power solid-state relay for complete H-bridge

configurations

S0O-28 (double island)

GAPG1102151005PS

Features
Type Rps(on) lout Vee
VN5772AK-E | 100 mQ(M | 18 A@ 36V

-

. Total resistance of one side in bridge configuration.

N

Typical current limitation value.

e General features

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

— Very low standby current
— Very low electromagnetic susceptibility
— Compliant with European directive
2002/95/EC
¢ Protections
— High-side drivers under voltage shutdown
— Overvoltage clamp
— Output current limitation

— High and low-side overtemperature
shutdown

— Short-circuit protection
— ESD protection

e Diagnostic functions

Datasheet - production data

Applications

e DC motor driving in full or half-bridge
configuration

o All types of resistive, inductive and capacitive
loads

Description

The VN5772AK-E is a device formed by three
monolithic chips housed in a standard SO-28
package: a double high-side and two low-side
switches. The double high-side is made using
STMicroelectronics® VIPower® M0-5 technology,
while the low-side switches are fully protected
VIPower M0-5 OMNIFET lIl. 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 conditions. In the case of long overload
duration, the device limits the dissipated power to
a safe level-up to thermal shutdown 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. In case of long overload
duration, the low-side switches limit the dissipated
power to a safe level up to the thermal shutdown
intervention. Fault feedback for overtemperature
shutdown of the low-side switch is indicated by
the relevant status pin.

Table 1. Device summary

— Proportional load current sense ord d
. . . raer codes
— Thermal shutdown indication on both the Package
high and low-side switches Tube Tape and reel
SO-28 VN5772AK-E | VN5772AKTR-E
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Block diagram and pin description

1 Block diagram and pin description

Figure 1. Block diagram

Vce
clamp

GND

INPUT1

7

INPUT2 [ Logic

Overtemp. 2

L

Undervoltage
Clamp 1

ot

—

Current limiter 1 |—

Vds limiter 1

—— Power limitation

[] SOURCE1

] SOURCE2

—pre—

Current limiter 2
VDS limiter 2

Power limitation

—

@Q} IDS1
C.SENSE[ }— 0
IDS2 vervoltage
@ Clamp - [] DRAIN3
INPUT3 [ ] > | =
LOGIC [ A
J—
STATUS3| ’,
] SOURCE3
Linear
Current
Over Limiter
Temperature
Overvoltage
- Clamp ﬁ—{] DRAIN4
STATUS4[ | | ‘Jl
LOGIC
INPUT4 > ‘ ‘
\ | SOURCE4
Linear
Current
Over Limiter
Temperature

GAPG2502151509PS

3

DoclD16084 Rev 7

5/34




Block diagram and pin description

VN5772AK-E
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Table 2. Pin description

N° pin Name Function
1,3,25,28 |DRAIN3 Drain of switch 3 (low-side switches)
2 INPUT 3 Input of switch 3 (low-side switch)
4 STATUS 3 | Status of switch 3 (low-side switch)
11 STATUS 4 | Status of switch 4 (low-side switch)
5,10, 19, 24 | Ve \Ii)c:ﬁ;nggf switches 1 and 2 (high-side switches) and power supply
6 GND Ground of switches 1 and 2 (high-side switches)
8 INPUT 1 Input of switch 1 (high-side switch)
7 INPUT 2 Input of switch 2 (high-side switch)
9 C.SENSE Analog current sense pin, delivers a current proportional to the load
current
12, 14, 15, 18 | DRAIN 4 Drain of switch 4 (low-side switches)
13 INPUT 4 Input of switch 4 (low-side switch)
16, 17 SOURCE 4 | Source of switch 4 (low-side switches)
22,23 SOURCE 2 | Source of switch 2 (high-side switches)
20, 21 SOURCE 1 | Source of switch 1 (high-side switches)
26, 27 SOURCE 3 | Source of switch 3 (low-side switches)

Figure 2. Configuration diagram (top view)
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Electrical specification
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Electrical specification

Absolute 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 the tables below for extended
periods may affect device reliability. Refer also to the STMicroelectronics SURE program
and other relevant quality document.

Table 3. Dual high-side switch

Symbol Parameter Value Unit
Vee DC supply voltage 41 \%
-Vcc | Reverse DC supply voltage 0.3 \%
-lgnp | DC reverse ground pin current 200 mA
lour |DC output current Internally limited | A
-loyr |Reverse DC output current -12 A

TN DC input current -1t0 10 mA

-lcsense | DC reverse C.SENSE pin current 200 mA

Vee - 41 \Y
Vcsense | Current sense maximum voltage cc
+VCC \%
Maximum switching energy (single pulse)
Emax [(L=3mH; R =0 Q; Vg = 13.5V; Tjgtar = 150 °C; 104 mJ
lout = limL(TyP-))
Electrostatic discharge (human body model: R = 1.5 KQ;
C =100 pF)
v — Input 4000 Vv
ESD |_ Current sense 2000 Vv
— SOURCE,/DRAIN,, 5000 \Y,
- VCC 5000 V
Vesp | Charge device model (CDM-AEC-Q100-011) 750 \Y
Tj Junction operating temperature -40 to 150 °C
Tstg | Storage temperature -55 to 150 °C
DoclD16084 Rev 7 7/34




Electrical specification VN5772AK-E
Table 4. Low side switch
Symbol Parameter Value Unit
Vpsn | Drain-source voltage (V\yn, =0 V) Internally clamped Vv
liNn Input current -1t0 10 mA
Ion Drain current Internally limited A
-lpn Reverse DC output current -4 A
Istar | DC status current -1t0 10 mA
Electrostatic discharge (R = 1.5 KQ, C =100 pF):
Vesp1 |- Drain 5000 \Y
— Supply, status, input 4000
Veson Fée:t;%sota(tli’c cc:liic1h5a(;g;Fc)>n output pins only 2000 Vv
T; Operating junction-temperature -40 to 150 °C
Tstg Storage temperature -55to 150 °C

2.2

8/34

Thermal data

Table 5. Thermal data

Symbol Parameter Max. value | Unit
Rihj-leadrs | Thermal resistance junction-case (high-side switch) 22 °C/W
Rihj-leadLs | Thermal resistance junction-case (low-side switch) 21 °C/W

Thermal resistance junction-ambient (high-side switch) 47 °C/W

Rthj'amb Thermal resistance junction-ambient (low-side switch) 57 °C/W

DoclD16084 Rev 7
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2.3

2.3.1

3

Electrical characteristics

Electrical characteristics for dual high-side switches

Values specified in this section are for 8 V < Ve <36 V; -40 °C < T;< 150 °C, unless

otherwise specified (for each channel).

Table 6. Power section

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vee Operating supply 45 13 36 v
voltage
Undervoltage
Vyusbp shutdown 3.5 4.5 V
Undervoltage
Vusbhyst | shutdown hysteresis 0.5 v
louT=3A;Tj=25°C 50
Ron |On-state resistance |loyr =3 A; T;= 150 °C 100 | mQ
IOUT=3A; VCC=5V; TJ=25 °C 65
Velamp | Voltage clamp Is =20 mA 41 46 52 Vv
Off-state: VCC =13V, Tj =25°C, 2(1) 5(1) y
Vin=Vour = Vsense =0V
Is Supply current
On-st_ate: Vee=13V; V=5V, 3 6 mA
lour=0A
V”\i= V9UT=0V; VCC= 13 V, 0 0.01 3
Off-state output Tj=25°C
Lo | current® WA
V|N=VOUT=OV;VCC=13V’ 0 5
Tj=125°C
Output - V¢ diode _ _ R
VE voltage! loyt =3A, Tj=150 °C 0.7 V
1. PowerMOS leakage included.
2. For each channel.
Table 7. Switching (Vgc =13 V)

Symbol Parameter Test conditions Min. Typ. Max. | Unit
td(on) Turn-on delay time R_=6.5Q (see Figure 4)| — 25 — MS
tacofn) Turn-off delay time R_ =6.5Q (see Figure 4)| — 20 — V&)

(dVoyt/dt) Turn-on voltage slope |R =6.5Q — See — | Vius
ouT/%on g9 p L= 9 Figure 15 M
(dVout/dt)er | Turmn-off voltage sl R =650 — See — |
out/dt)osf | Turn-off voltage slope L=6. Figure 17 us
DoclD16084 Rev 7 9/34




Electrical specification VN5772AK-E

Table 7. Switching (V¢ = 13 V) (continued)

Symbol Parameter Test conditions Min. Typ. Max. | Unit
W Switching energy R =650 (see Figure 4)| — | 024 | — | mJ
ON losses during tyon L= '
Switching energy _ . . .
Worr losses during t, o R =6.5 Q (see Figure 4) 0.2 mJ
Table 8. Logic inputs
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
VL Low-level input voltage 0.9 Vv
I Low-level input current |V =0.9V 1 HA
ViH High-level input voltage 21 \%
I High-level input current |V|y=2.1V 10 pA
Vimysty | Input voltage hysteresis 0.25 \Y
In=1mA 5.5 7
VicL |Inputvoltage clamp \
I|N =-1mA -0.7
Table 9. Protection and diagnostics
Symbol Parameter Test conditions(!) Min. Typ. Max. | Unit
I DC short-circuit Vec=13V 12 18 24 A
ImA - current 5V < Vo< 36V 24 | A
Short-circuit current
himL during thermal cycling Vec=13ViTr<Tj<Trsp ’ A
Shutdown o
Trsp tomperature 150 175 200 C
Tr Reset temperature Trs+1 | Trs +5 °C

Thermal reset of

TrRs  |sTATUS 135 C
Thermal hysteresis o
THysT (Trsp-Tr) ! c

Turn-off output

VDEMAG voltage clamp IOUT = 2A; VlN = 0; L=6mH VCC -41 VCC -46 VCC -52 \Y

| =0.1A,
Output voltage drop T?L;TAO °C to 150 °C 25 mv

Von N
limitation
(see Figure 5)

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.

3
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Electrical specification

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

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
IOUT =0.35 A; VSENSE =0.5 V;
K | /1 1430 | 2140 | 2890
0 ouT/ ISENSE T, = -40 °C to 50 °C
lout =1A; Veense =05 V;
K4 lout/ Isense T;=-40°Ct0 150 °C 1470 | 2020 | 2610
T;=25°Cto150°C 1570 | 2020 | 2470
lour=2A; Veense =4 Vi
Ko lout / |sensE T;=-40°Ct0 150 °C 1740 | 2020 | 2320
T;=25°Cto150°C 1790 | 2020 | 2250
lout =6 A; Veense =4V,
K3 lout/ IsENSE j=-40°Cto 150 °C 1890 | 2010 | 2140
T;=25°Cto 150 °C 1890 | 2010 | 2140
Max analog sense output
VSENSE | yoltage ? P lour=4A; 5 v
louT=0A,
Vsense =0V, 0 1
VIN =0 V,
| Analog sense leakage Tj=-40°Ct0 150 °C A
SENSEO | current lour=0A, M
V =
sense =0V, 0 2
VIN =5 V,
T;=-40 °Cto 150 °C
Analog sense output
VsenseH | voltage in overtemperature | Ve = 13 V, Rgense = 10 KQ 9 \Y
condition
Analog sense output
Isensen | current in overtemperature |Vec =13V, Vgense =5V 8 mA
condition
Vsense <4V,
Delay response time from [0.5A <lgyt <4A,
t - - 80 | 250
DSENSE2H | rising edge of INPUT pin | Igense = 90% of ISeNSE max HS
(see Figure 3)
Vsense <4V,
Delay response time from [0.5A <lgyr <4A,
t . . 100 | 250
DSENSE2L | falling edge of INPUT pin | Iggnse = 10% Of ISENSE max HS
(see Figure 3)
1S7 DoclD16084 Rev 7 11/34
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Figure 3. Current sense delay characteristics
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Figure 5. Output voltage drop limitation
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Table 11. Truth table high-side driver

Conditions Input Output Sense
L L 0
N | ti
ormal operation H H Nominal
Overtemperature L . 0
H L VSENSEH
L L 0
d It
Undervoltage H L 0
L L
Short-circuit to GND . 0
H L 0if Tj < TTSD
(Rsc £ 10 mQ) .
H L VsenseH if Tj> Trsp
L H 0
Short-circuit to V
orielreuitio Vee H H < Nominal
Negative output voltage L L 0
clamp

DoclD16084 Rev 7
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Note:
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Table 12. Electrical transient requirements (part 1/3)

1ISO 7637-2: Test levels (1) Number of
Burst cycle / pulse Delays and
2004(E) pulses or repetition time Impedance
test pulse 1] \" test times P P
1 -75V -100V 5000 pulses 0.5s 5s 2 ms, 10Q
2a +37V +50V 5000 pulses 0.2s 5s 50us, 20
3a -100V -150V 1h 90ms 100ms 0.1us, 50Q
3b +75V +100V 1h 90ms 100ms 0.1us, 50Q
4 -6V -7V 1 pulse 100ms, 0.01Q
5b(2) +65V +87V 1 pulse 400ms, 2Q

1. The above test levels must be considered referred to V¢ = 13.5 V except for pulse 5b.

2. Valid in case of external load dump clamp: 40 V maximum referred to ground.

Valid for HSD and H-bridge configuration.

Table 13. Electrical transient requirements (part 2/3)

ISO 7637-2: Test level results(!)
2004E

test pulse 1 '/l
1 C C
2a C C
3a C C
3b C C
4 C C
5b(2) C C

1. The above test levels must be considered referred to Vo = 13.5 V except for pulse 5b.

2. Valid in case of external load dump clamp: 40V maximum referred to ground.

Table 14. Electrical transient requirements (part 3/3)

Class Contents
C All functions of the device performed as designed after exposure to disturbance.
E One or more functions of the device are not performed as designed after exposure to

disturbance and cannot be returned to proper operation without replacing the device.

3
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24 Electrical characteristics curves for dual high-side switches

Figure 6. Off-state output current
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Figure 7. High-level input current
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Figure 8. Input voltage clamp
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Figure 9. Low level input voltage
Vil (V)

0.8

0.6

0.4

0.2

0

-50 -2 0 25 50 75 100 125 150 175

Tc (ec) GAPG2602151229PS

Figure 10. High-level input voltage

Vih (V)
4

35

3

25

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

o
Te (°C) GAPG2602151239PS

Figure 11. Input voltage hysteresis
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Figure 12. On-state resistance vs T ,qe
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Figure 13. On-state resistance vs V¢¢
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Figure 14. Undervoltage shutdown
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Figure 15. Turn-on voltage slope
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Figure 16. Iy VS Tcase

Figure 17. Turn-off voltage slope
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2.5

Electrical characteristics for low-side switch

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

Table 15. PowerMOS section - off

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ve AP 3;ar:1np-source voltage Vin=0V:lp=2A 41 46 52 Vv
Drain-source threshold
VCLTH voltage clamp VIN =0V, ID =2mA 36 \%
Zero input voltage Vps=13V; V=0V, T;=25°C 0 3
Ipss | Drain current HA
(Vin=0V) Vps =13V;Vy=0V; T;j=125°C 0 5
Table 16. PowerMOS section - on
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
R Static drain-source  |VIN=5 Vi Ip=2A;Tj=25°C — — 50 | mQ
DS(on) | on-resistance ViN=5V;Ip=2A; T;=150 °C _ _ 100 | mo
Table 17. Switching (T; = 25° C, unless otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. | Unit
ta(on) Turn-on delay time R . =65Q;Vec=13V — 6 — us
ta(orn Turn-off delay time R =6.5Q;Vec=13V — 20 — ps

t, Turn-on voltage slope R . =65Q;Vee=13V — 10 — us
t Turn-off voltage slope R . =65Q;Vec=13V — 10 — us
Switching energy losses _ ) _ . .
Won during g, R =6.5Q;Vcc=13V 0.04 mJ
Switching energy losses _ ) _ . .
Worr during t,on R =6.5Q;Vcc=13V 0.06 mJ
Table 18. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vgp(" |Forward onvoltage  |lsp =2A; Viy=0V — | o8 | — %
1. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
Table 19. Input section
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
liss | Supply current from input pin On-siate: Vin=5V; 30 | 110 | pA
Vps=0V
Kys DoclD16084 Rev 7 17/34
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Table 19. Input section (continued)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Is=1mA 5.5 7
VicL | Input voltage clamp o= 1 mA 07 V
ViNTH | Input voltage threshold Vps=Vn: Ip=1mA 1 35 Vv

Table 20. STATUS pin

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Status low output
VST/—\T voltage p ISTAT =1mA 0.5 \Y

Normal operation,

I Status leak t 10 A
LSTAT atus leakage curren Verar= 5V v
STATUS pin input Normal operation,
CsaT capacitance Vsrar=5V 100 pF
ISTAT =1mA 55 7
VsTeL Status voltage clamp V
ISTAT =-1mA -0.7

Table 21. Protection and diagnostics (-40 °C <T; < 150 °C, unless otherwise specified)

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

limn | DC short-circuit current Vps=13V,V|y=5V 19 27 38 A

Short-circuit current

limL during thermal cycling Vps =13V, Tr<Tj< Trsp 1 A
tdlim Step response current limit | V=5V, Vpg=13V 20 [V
Trsp | Overtemperature shutdown 150 | 175 | 200 °C

Tr Overtemperature reset 135 °C

Table 22. Truth table low-side driver

Conditions Input Drain Status

. L H H
Normal operation

r I | I

H L
Overtemperature L H
P H H

3
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2.6

Electrical characteristics curves for low-side switch

Figure 18. Source diode forward characteristics
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Figure 19. Static drain source on-resistance vs
drain current (3 pin)
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Figure 20. Static drain source on-resistance vs
input voltage (3 pin)
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Figure 21. Static drain source on-resistance vs
drain current
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Figure 22. Transfer characteristics
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Figure 23. Output characteristics
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Figure 24. Normalized on-resistance vs

Figure 25. Normalized input threshold vs

temperature temperature
Ron (mQ) Vinth (V)
100 5
90 45
80 lout=2A // 4 d=1mA
70 / 35
60 3
50 // 2.5
40 / / 2 —
30 =" 15
20 1
10 0.5
0 0
-50 -25 0 25 50 75 100 125 150 175 -50 -25 0 25 50 75 100 125 150 175 200
T (C) GAPG0203150815PS Ti () GAPG0203150820PS
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3 Application information

Figure 26. Typical application schematic
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Source 2 i
) ; 14
Micro Input 3 Drain 3

— :
[:I Control > Motor inducuctance
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Status 3 Drain 4 IM

Status 4 X
[:I Control _I A Source 4
1
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Input 4 !
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Mostly motor bridge drivers use a reverse battery protection diode (D) inside supply rail.
This diode prevents a reverse current flow back to Vbatt in case the bridge gets disabled via
the logic inputs while motor inductance still carries energy. In order to prevent a hazardous
overvoltage at circuit supply terminal (Vc¢), a blocking capacitor (C) is needed to limit the
voltage overshoot. As basic orientation, 50 uF per 1 A load current is recommended. In
alternative, also a Zener protection (Z) is suitable.

Source 3

L
I—D:L

A 4

GAPG0203150852PS

Even if a reverse polarity diode is not present, it is recommended to use a capacitor or zener
at V¢ because a similar problem appears in case supply terminal of the module has
intermittent electrical contact to the battery or gets disconnected while motor is operating.

3
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VN5772AK-E
Figure 27. Recommended motor operation
Input 1
Input 2
Input 3
Input 4
Vz
Flyback clamped Flyback energy charged Flyback spike during cross
by Zener diode Z  Zinto capacitor C currest protection time
N\
Vee
+HM
_’ ‘_
-IM Dead time to avoid cross conduction
GAPGCFT00575
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3

Figure 28. Waveforms (high-side switches)
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Application information

3.1

Maximum demagnetization energy (Vcc = 13.5V)

Figure 29. Maximum turn-off current vs load inductance
I (A) HSD
100 —
10
<
1
0.1 1 L (mH) 10 100
I (A) LSD
100
10
<
1
0.1 1 L (mH) 10 100
A: Single pulse C: Repetitive pulse Tj =125 °C
B: Repetitive pulse Tj = 100 °C
Vine I
Demagnetization Demagnetization Demagnetization
»
AN
7 - \
- \
7 - \
I V—
(¢ (— -
) )
Note: t
Values are generated with R, =0 Q
In case of repetitive pulses, ‘hstaﬁ (at beginning of each demagnetization) of every pulse must not exceed
the temperature specified above for curves B and C.
GAPG0203150910PS
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Package and PC board thermal data

4

4.1

3

Package and PC board thermal data

S0-28 thermal data

Figure 30. SO-28 PC board

Footprint N}
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prac ¥ S 7]

N
=
(II

Ay 7]

Note:

Layout condition of Rth and Zth measurements (Board finish thickness 1.6 mm +/- 10%; Board double
layers; Board dimension 77x86; Board Material FR4; Cu thickness 0.070mm (front and back side); Thermal
vias separation 1.2 mm; Thermal via diameter 0.3 mm +/- 0.08 mm; Cu thickness on vias 0.025 mm).

GAPG0202150922PS

Figure 31. Chipset configuration
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Figure 32. Auto and mutual Rthj-amb vs PCB copper area in open box free air

condition
80
e RthA
70 ———RthB = RthC
RthAB = RthAC
60 RthBC
50
40
30
220 |
Q
10
0 2 4 6 8 10 12 14 16
Cu Area (refer to PCB layout) GAPGCFT00448
Note: See Figure 31. For more detailed information see Table 24 and Table 25.

Table 23. Thermal calculations in clockwise and anti-clockwise operation in steady-

state mode
HS; | HS; | LS3 | LS, Tins12 TiLs3 TiLsa
on | off | off | on |PaHstxRinns +Pasax |Panst X Rinnsts + PaHst X RihtsLs *
RthHsLs + Tamb PdLsa X RinLsLs * Tamb | PdLsa X Rinis *+ Tamb
off | on | on | off |PaHs2*Rinks * Pasax | Pars2 X Rinnsis + PaHs2 X RipHsLs +
RthHsLs + Tamb PaLs3 X Rines + Tamb | PdLs3 X Rinists + Tamb

Table 24. Thermal resistances definitions

Parameter Definition(?)

High-side chip thermal resistance junction-to-ambient (HS;

RthHs = Rints1 = RinHs2 or HS, in on-state)

R¢ns = RinLss = RinLsa Low-side chip thermal resistance junction-to-ambient

Mutual thermal resistance junction-to-ambient between high-

R =R =R . . .
thHSLS ~ NthHS1LS4 = NthHS2LS3 side and low-side chips

Mutual thermal resistance junction-to-ambient between low-

RihLsLs = RthLs3Ls4 side chips

1. Values dependent on PCB heatsink area.

Table 25. Single pulse thermal impedance definitions

Parameter Definition (1)
ZinHs High-side chip thermal impedance junction-to-ambient
Zins = ZihLs3 = ZinLs4 Low-side chip thermal impedance junction-to-ambient

Mutual thermal impedance junction-to-ambient between

ZinHsLs = ZthHs12Ls3 = ZthHS12LS4 high-side and low-side chips

Mutual thermal impedance junction-to-ambient between low-

ZinLsLs = ZthLs3Ls4 side chips

1. Values dependent on PCB heatsink area.
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Table 26. Thermal calculations in transient mode

Parameter Definition(")
TiHs12 ZihHs X Pans12 * Zinnsts X (PaLsa *+ Pavsa) + Tamp
TiLs3 ZinnsLs X PaHs12 * ZinLs X PdLsa + ZinLsLs X Paisa + Tamb
TiLsa ZinHsLs X PaHs12 + ZinLsLs X PaLs3 + Zins X PaLsa + Tamb

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

Figure 33. SO-28 HSD thermal impedance junction-ambient single pulse
ZTH-HSD @ cu area

s Cu = footprint
e CU = 4CMA2
w—— Cu=16cm"2
Cu =footprint
e CU = 4CMA2
e CU = 16C M2

0.001 0.01 0.1 time (sec) 1 10 100 1000
GAPGCFT00449
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Figure 34. SO-28 LSD thermal impedance junction-ambient single pulse
ZTH-LSD @ cuarea

e Cu = footprint
e CU = 40 MA2
e Cu=16cm"2
Cu = footprint
e CU = 40 MA2
e Cu = 16C M2

0.001 0.01 0.1 time(sec) 1 10 100 1000

GAPGCFT00450

Equation 1: Pulse Calculation Formula

where & = tp/T
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Figure 35. Thermal fitting model of an H-bridge in SO-28
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Table 27. Thermal parameters
Arealisland (cm?) FP 4 161
R1=R5=R6 =R10 (°C/W) 15
R2 = R7 = R11 (°C/W) 5.5
R3 (°C/W) 36 34 32
R4 (°C/W) 50 43 36
R8 =R12 (°C/W) 40 38 36
R9 =R13 (°C/W) 54 52 50
R14 =R15 (°C/W) 120
R16 =R17 (°C/W) 200
R18 (°C/W) 400 350 300
C1=C5 (W-s/°C) 0.00025
C2=C7=C11 (W-s/°C) 0.04
C3 (W's/°C) 0.2
C4 (W-s/°C) 2.2 3 4
C6 =C10 (W-s/°C) 0.00075
C8=C12 (W-s/°C) 0.15
C9 = C13 (W-s/°C) 1.6 1.8 2

1. Ablank space means that the value is the same as the previous one
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5 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.

5.1 S0-28 package mechanical data

Figure 36. SO-28 package outline
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IDENTIFICATION e _
GAPG1202150757PS
Table 28. SO-28 mechanical data
Dimensions
Ref. Millimeters
Min. Typ. Max.
A 2.35 2.65
A1 0.10 0.30
B 0.33 0.51
C 0.23 0.32
p™ 17.70 18.10

30/34
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Table 28. SO-28 mechanical data

Dimensions
Ref. Millimeters
Min. Typ. Max.
E 7.40 7.60
e 1.27
H 10.0 10.65
h 0.25 0.75
L 0.40 1.27
k 0° 8°
ddd 0.10

1. Dimension “D” does not include mold flash, protrusions or gate burrs.
Mold flash, protrusions or gate burrs shall not exceed 0.15mm per side.

3
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5.2
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Packing information

Figure 37. SO-28 tube shipment (no suffix)

Base Q.ty 28
Bulk Q.ty 700
Tube length (+ 0.5) 532
A 3.5
B 13.8
C(x0.1) 0.6

All dimensions are in mm.

GAPG1202150758PS

Figure 38. SO-28 tape and reel shipment (suffix “TR”)
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Revision history

Table 29. Document revision history

Date

Revision

Changes

30-Jul-2009

1

Initial release.

10-Sep-2009

Updated following figures:
— Figure 29: Maximum turn-off current vs load inductance

— Figure 32: Auto and mutual Rthj-amb vs PCB copper area in open
box free air condition

— Figure 33: SO-28 HSD thermal impedance junction-ambient single
pulse

— Figure 34: SO-28 LSD thermal impedance junction-ambient single
pulse

Updated Table 27: Thermal parameters.

14-Jan-2010

Updated Figure 26: Typical application schematic.

13-Jul-2011

Updated Features list
Updated Figure 35: Thermal fitting model of an H-bridge in SO-28
Updated Table 27: Thermal parameters

02-Nov-2011

Table 17: Switching (Tj = 25° C, unless otherwise specified):
— Changed (dVoy1/dt)on to t;

— Changed (dVg/dt)qf to t;

Added following tables:

— Table 12: Electrical transient requirements (part 1/3)

— Table 13: Electrical transient requirements (part 2/3)

— Table 14: Electrical transient requirements (part 3/3)

19-Sep-2013

Updated Disclaimer.

02-Mar-2015

Updated:
— Section 5.1: SO-28 package mechanical data;

— Tape dimensions in Figure 38: SO-28 tape and reel shipment
(suffix “TR”) on page 32.
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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. 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.

© 2015 STMicroelectronics — All rights reserved
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