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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
2. Typical current limitation value

m General features

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

— Very low standby current

— Very low electromagnetic susceptibility

— In compliance with the 2002/95/EC
European directive

m Protection

— High-side drivers undervoltage shutdown

— Overvoltage clamp

— Output current limitation

— High and low-side overtemperzture
shutdown

— Short circuit prot<.ction
— ESD protectiorn
m Diagnosti- f nictions
— Piopartivnal load current sense

— Tharmal shutdown indication on both the
high and low-side switches

Applications

m DC motor driving in full or half bridge
configuration

m All types of resistive, inductive and capacitive
loads

February 2012

Description

The VN5770AK-E i< ¢ (evice formed by three
monolithic chips housed in a standard SO-28
package: a cou hie high-side and two low-side
switchec. "2 Youble high-side is made using
STMicice!scironics® VIPower® M0-5 Technology,
wh'ie 1122 low-side switches are fully protected
“/IPower M0-3 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 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.
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VN5770AK-E Block diagram and pin descriptions

1 Block diagram and pin descriptions

Figure 1. Block diagram
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GAPGCFT00544
Table 1. Pin descriptions
No Name Function
1,3,25,28 |DRAIN 3 Drain of Switch 3 (low-side switch)
2 INPUT 3 Input of Switch 3 (low-side switch)
4,11 N.C. Not Connected
IS7; Doc ID 13228 Rev 6 5/34
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Table 1. Pin descriptions (continued)
No Name Function
5,10, 19, 24 | Vg B;Iati:gc: 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, it 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) N\
20,21 | SOURCE 2 Source of Switch 2 (high-side switch) \\M
22,23 | SOURCE 1 Source of Switch 1 (high-side switch)
26,27 | SOURCE 3 Source of Switch 3 (low-side switcn)
Figure 2.  Configuration diagram (top view)
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Table 2. Thermal data
Symbol Parameter Max value Unit
Rihj-case | Thermal resistance junction-lead (high-side switch) 10 °C/W
Rihj-case | Thermal resistance junction-lead (low-side switch) 7 °C/W
Rihj-amb | Thermal resistance junction-ambient See Figure 39 °C/W

J

Doc ID 13228 Rev 6




VNS5770AK-E

Absolute maximum ratings

2

2.1

g

Absolute maximum ratings

Stressing the device above the rating listed in Table 3 and Table 4 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.

Absolute maximum ratings

Table 3. Dual high-side switch
Symbol Parameter Valu - Unit
Vce | DC supply voltage 43 \Y
-Vcc | Reverse DC supply voltage | 0.3 \Y
-lgnp | DC reverse ground pin current 200 mA
lout | DC output current Internally limited | A
-loyt | Reverse DC output current -12 A
N DC input current -1t0 10 mA
lcsp | DC current sense disable inpu’ cu-ront -1t0 10 mA
Veoe-41 \
Vesense | Current sense maximum vcitage ce
+VCC \
Maximum switc'iir q criergy (single pulse)
Emax | (L=3.7mH: i3 iz UQ; Vpar = 13.5V; Tistart = 150°C; 32 mJ
lout =*im.(VP.))
Elocti ostatic Discharge (Human Body Model: R = 1.5KQ;
C = 100pF) v
- - INPUT 4000 v
i “ESD |- CURRENT SENSE 2000 v
| -OUTPUT 5000 v
-Vee 5000
Vesp | Charge device model (CDM-AEC-Q100-011) 750 \Y
T; Junction operating temperature -40 to 150 °C
Tsig | Storage temperature -55to 150 °C
Doc ID 13228 Rev 6 7/34




Absolute maximum ratings VN5770AK-E
Table 4. Low-side switch
Symbol Parameter Value Unit
Vpsn | Drain-source voltage (V iy, = 0V) Internally clamped \
ViNn Input voltage Internally clamped \
liNn Input current +/-20 mA
RN MINn | Minimum input series impedance 220 Q
Ibn Drain current Internally limited A
Ign Reverse DC output current -12 A
Vesp1 | Electrostatic discharge (R = 1.5KQ, C = 100pF) 4000 Vv
Vesoa ;Elrl{e:t;%%tgt’i% df?gg,;?:? on output pins only 16500 i Y
~NNT |
Piot Total dissipation at T, = 25°C A W
T Operating junction temperature Internaly _Zn;ted °C
Te Case operating temperature 'n;:r:ally limited °C
Tstg Storage temperature -55 to 150 °C

8/34
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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 5. Power section

Symbol Parameter

Test conditions

Min. | Typ. | Max. | Unit

Vv Operating supply
CC | voltage

4.5 13 36 \'%

Vusp | Undervoltage shutdown 3.5 45 |V
Undervoltage shutdown |
Vuspnyst hysteresis 0.5 v
lout = 3A; Tj=25°C 160 | mQ
Ron | On state resistance lout=3A; Tj=150°C 320 mQ
lout=3A; Vec=5V; Tj: 25°C 210 | mQ

Velamp | Clamp voltage

IS= 20 mA

4 46 52 \%

Is Supply current

Off State; Vg~ 10V; T = 25°C;
Vin= ‘«'uJ;‘= Vsense = 0V

On Stz Voo =13V, Viy =5V,

lout = 0A 3 6 mA
V|N = VOUT = OV, VCC = 13V,
A 0 3 pA
| Off state\output Tj=25°C
L(off 2
©f) | current® Vi = Vout = 0V; Vg = 13V; 0 s A
Tj=125°C "
Cutput - Vo diode AT o
Vg voltage® -loyt = 3A; Tj=150°C 0.7 Vv
1. TowerMOS leakage included
2. For each channel
Table 6. Switching (Vgc =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

(dVout/di)on | Turn-on voltage slope | R = 4.3Q — | See Figure 15| — | V/us
(dVout/dh)of | Turn-off voltage slope | R = 4.3Q — | See Figure 17| — | V/us
Switching energy _ . . .
Won losses during twon R =4.3Q (see Figure 3) 0.16 mJ
Switching energy _ ) o -
Worr losses during twof R = 4.3Q (see Figure 3) 0.08 mJ
Doc ID 13228 Rev 6 9/34




Electrical characteristics VN5770AK-E

Table 7. Logic input

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vi Input low level voltage 09 |V
I Low level input current ViN=0.9V 1 pA
Viy Input high level voltage 2.1 \
IH High level input current Vin=2.1V 10 |pA
Vigysyy | Input hysteresis voltage 0.25 \
||N =1mA 5.5 7 \%
VicL | Input clamp voltage
||N =-1mA -0.7 \'%
Table 8.  Protection and diagnostics®
—

Symbol Parameter Test conditions Min. Tyo. Max. | Unit
. DC Short circuit Ve =13V _ 6] 85 12 A
"mH- | current 5V<V <36V 12 | A

Short circuit current )
limL during thermal cycling Voe = 13V; Ta<Tj<Tsi 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 hysterecis o
ThysT (Trsp-Tr) ! c

Voema | g e CHHEVONRG® |y 1A Viy= 0 L= 20mH | Voea1 | Voo46 | Vee52 | V

v Output voltage drop !IQET_ZO%COS;Q;1 50°C 5 mv
ON | limitation ===
: (see Figure 4)

. 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

J
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VN5770AK-E Electrical characteristics
Table 9. Current sense (8V<Vc<16V)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
|OUT =0.08 A, VSENSE =05 V,
K lout/! 1266 | 1900 | 3100
IOUT =0.35A; VSENSE =0.5V;
Ky lout/IsENSE T;=-40°C to 150°C 840 | 1360 | 2000
T;=25°C to 150°C 980 | 1360 | 1740
lout = 3A; Veense = 4V;
Ko lout/ISENSE T2 -40°C to 150°C 1200 | 1270 | 1350
lout = 4A; Veense = 4V;
Ks  |lout/lsense T = -40°C to 150°C 1200 | 1270 | 1350
lout = 0A; Vgense = 0V; 0 d uA
| ral Vin = OV; T; = -40°C to 150°C ]
senseo | Analog sense current —-+— -
lout = 0A; Veense = 0V, 0 | 2 | uA
V|N = 5V, TJ =-40°C to 150°C
Max analog sense output
Vsense voltage 9 U |lour = 5A; Reens = 3.9K< 5 v
Analog sense output \~
VsenseH | voltage in overtemperature | Voo = 13V; Ao g = 3.9KQ 9 \Y%
condition
Analog sense output
Isensen | current inovertemperature | /~- = 13V 8 mA
condition
¢ Delay respongcz fime .rcm IVSENSEfg\éL/O;SIA<|°”‘<5A; 70 | 300 | us
DSENSE2H rising edge or i =UT pin SENSE‘_ ° SENSE max I
(see Figure 5)
Cewy rasponse time from VSENSE<4VLO'35A<I°”‘<5A;
tDSENSF_?L : fa.’";ng edge of INPUT pin ISENSE =10% of ISENSE max 100 250 us
| " (see Figure 5)
~gure 3.  Switching time waveforms
] VOUTn
=\ 90%
80%
dVout/dt(on) dVout/dtor
10%
\ .t
Vinn ta(on) ta(of)
-t
GAPGCFT00545
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Figure 4. Output voltage drop limitation

AVCC -Vout

Ti=150°C  Tjeps0C

-40°C

lout
Von/Ron(T) B lou
GAPGCFT00546
Table 10.  Truth table
Conditions Input Output Sense
Normal operation L L 0
P H H Nominal
Overtemperature L c 0
H ~\L VsENSEH
L L 0
Und It
ndervoltage H L 0
L L 0
Short circuit to GND
Ircul H L 0
L H 0
hort circuit to V
Shortaireuitto Vog | H H < Nominal
Negative output voltag ?#
L L 0
clamp

Figure 5.  Current sense delay characteristics

—
| INPUT —
|

LOAD CURRENT

SENSE CURRENT

—

tosensezn losense

GAPGCFT000117
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Electrical characteristics curves for dual high-side switch

Figure 6.  Off-state output current Figure 7. High level input current
lioff (uA) lih (uA)
0.07 5
4.5
0.06 / Vin=2.1V
4
Off State —
005 ——  Vee=13V 35 E—
Vin=Vout=0V / \\
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0.02 15 i 1
1 L ( ; .\
0.01
] 05 - L :
0 0 W V. _‘_‘_
-50 25 0 25 50 75 100 125 150 175 -50 -25 0 25 50 75 W00 125 150 175
Te (°C) e
GAPGCFT00547 GAPGCFT00548
Figure 8. Input clamp voltage Figure 9. Inputlow level
Vicl (V) Vil (V)
7 e
|
6.8 1.
lin=1mA
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[ — |
6.4 — ] — 14—
// \\\\
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6 | 1
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54 N\ ‘ 04
5.2 — 7‘ 0.2
[P, = W 0
°~ 25 0 25 50 75 100 125 150 175 50 25 0 25 50 75 100 125 150 175
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; GAPGCFT00549 GAPGCFT00550
rigure 10. Input high level Figure 11. Input hysteresis voltage
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4 1
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35
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2 0.5
—‘§_—“§ 0.4 |
1.5
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1
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0 0
-50 -25 0 25 50 75 100 125 150 175 -50 25 0 25 50 75 100 125 150 175
Te (°C) GAPGCFT00551 Te(©) GAPGCFT00552
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Figure 12. On-state resistance vs Tgage

Figure 13. On-state resistance vs V¢
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Figure 14. Undervoltage shutdown Figure 15. Turn-or voitage slope
Vusd (V) (dVout/dt)on (V/ms)
16 1000 ,— X7
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=iaure 16, I v VS Tease Figure 17. Turn-off voltage slope
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Electrical characteristics for low-side switches

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

Table 11.  Off
Symbol Parameter Test conditions Min | Typ | Max | Unit
VcLamp | Drain-source clamp voltage | Vin=0V; Ip = 1.5A 40 45 55 \
Drain-source clamp e
VeLt | threshold voltage Vin=0V; Ip = 2mA 36 v
ViNTH | Input threshold voltage Vps=Vn; Ip=1mA 0.5 25 V
lss siLrJ]ppIy current from input Vps=0V; Vyy = 5V 100 | 150 | uA
Iy = TMA 6 |68 2 | V
VincL | Input-source clamp voltage X
||N=-1mA -1.0 -0.3 V
. . o _[
| Zero input voltage drain Vps = 13V; Viy=0V; Tj=25°C 30 HA
b o=
S |ourrent (Vi = OV) Vps = 25V: Vi = OV | 75 | pA
Table 12. On
Symbol Parameter Test c.onditons Min | Typ | Max | Unit
R Static drain-source on | ViIN="V; 1 3A; Tj=25°C — — [ 120 | mQ
D . _
S resistance Vin=5V; Ip = 3A — | = 1240 | ma
Table 13. Dynamic {1 = ?5°C, unless otherwise specified)
Symbol Eaan.ster Test conditions Min | Typ | Max | Unit
Ferwird ‘ .
Y% | tiansconductance Vop = 13V; Ip = 1.5A — | 2% = S
i Coss | Output capacitance Vps = 13V; f= 1MHz; V| = 0V — 150 — pF
Table 14.  Switching (T; = 25°C, unless otherwise specified)
Symbol Parameter Test conditions Min | Typ | Max | Unit
t4on) | Turn-on delay time — 200 | 400 ns
t, Rise time Vpp = 15V; Ip = 8A; Vgen = 5V; — 1.2 2.5 us
tyofry | Turn-off delay time Rgen = Rin minn = 2202 — | 600 | 1350 | ns
t Fall time — 400 | 1000 | ns
tgon) | Turn-on delay time — | 080 | 25 us
t, Rise time Vpp = 15V; Ip = 3A; Vgen = 5V; — 3.7 7.5 us
tyom | Turn-off delay time Rgen = 2.2KQ — | 26 | 75 | us
t Fall time — 23 7.0 us

Doc ID 13228 Rev 6
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Electrical characteristics VN5770AK-E

Table 14.  Switching (T; = 25°C, unless otherwise specified) (continued)

Symbol Parameter Test conditions Min | Typ | Max | Unit
Vpp =15V; Ip=3A; Vgen =5Y;
di/dt),, |Turn-on current slope | PP ''D ' gen ’ — | 30 Alus
(d/eton P Rgen = RiN MiNn = 2200 "
' . VDD = 12V, lD = 3A, V|N = 5V, o
Q; Total input charge lgen = 2.13mA 9.0 nC
Table 15.  Source drain diode
Symbol Parameter Test conditions Min | Typ | Max | Unit
Vgp'" | Forward on voltage Isp=1.5A; V|y=0V — | 08 | — L \%
ty Reverse recovery time — 400 D s
Isp=1.5A; dl/dt=12A/ms; — .
Qy Reverse recovery charge Vop=30V: L=200yH _2{) | nC
Irrm | Reverse recovery current — 1 12 ‘ — A

1. Pulsed: pulse duration = 300us, duty cycle 1.5%

Table 16.  Protection and diagnostics (-40°C <T; - 15C°C, unless otherwise

specified)

Symbol Parameter Test conditions Min | Typ | Max | Unit

lim Drain current limit V=5, Vpg=13V 6 8.5 12 A

tqim | Step response current limit | V|y = 5V; Vpg=13V 10 us

Overtemperature o

Tish shutdown 150 | 175 | 200 | °C

Tirs | Overterpercture reset 135 °C

lgt Fault sink current VinN=5V; Vpg=13V; Tj=Tis 10 15 20 | mA

[ Starting Tj= 25°C; Vpp = 24V;
Eae Zl:gle pulse avalanche Vin=5V; Rgen = Rinwinm = 2200 | 100 mJ
; oy L= 24mH

16/34 Doc ID 13228 Rev 6 1574
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Electrical characteristics for low-side switches

Figure 18. Static drain source on
resistance

Figure 19. Derating curve
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Figure 20. Transconductance

Figure 21. Traasfer characteristics
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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
characteristics

Figure 27. Static drain-source on
resistance vs Ip
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Figure 29. Static drain-source on
resistance vs input voltage
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Figure 30. Normalized input threshold  Figure 31. Normalized on resistance vs

voltage Vs temperature temperature
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Figure 32. Current limit vs junction A\%
temperature
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Application information

Figure 33. Typical application schematic
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Mostly motor bridge drivers usa 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 vehile motor inductance still carries energy. In order to prevent a hazardous
overvoltage #t circuit supply terminal (Vcc), a blocking capacitor (C) is needed to limit the
voltage cvorshuot. As basic orientation, 50uF per 1A load current in recommended. In
alterna‘*ive, also a Zener protection (Z) is suitable. Even if a reverse polarity diode is not
or2cent, it is recommended to use a capacitor or zener at Vcc because a similar problem
apnears in case supply terminal of the module has intermittent electrical contact to the
oattery or gets disconnected while motor is operating.

J
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Figure 34. Recommended motor operation
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Figure 35. Waveforms
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VN5770AK-E Application information

4.1 Maximum demagnetization energy (Vec = 13.5V)

Figure 36. Maximum turn off current versus load inductance
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Note: Values are generated with R; =00

In case of repetitive pulses, Tz, (at the beginning of each demagnetization) of every pulse
must not exceed the temperature specified above for curves B and C.
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5

5.1

Package and thermal data

SO-28 thermal data

Figure 37. SO-28 PC board
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Layout condition of Rth and Zth measurements (PCB FR4 area= 58mm x 58mm, PCB thic'‘ncss=2mm,
Cu thickness=35mm, Copper areas: from minimum pad layout to 16cm2).
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Figure 38. Chipset configuration We
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Figure 39. Artu and mutual Rthj-amb vs PCB copper area in open box free air
condition®
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Table 17. Thermal calculations in clockwise and anti-clockwise operation in
steady-state mode
HS; | HS; | LS3 | LSy Tins12 TiLs3 TiLsa
ON | oFf | oFr | on |Pdnst X Rinks + Pasax | Panst X RinnsLs + Pans1 X RinHsts +
Rthrists + Tamb PaLsa X RinisLs + Tamb | PaLsa X Rinis + Tamb
ofFf | oN | oN | oFfF |PaHs2XRints + Parsa x | Pars2 X Rinksts + Parsz X RintHsts +
RintisLs + Tamb PaLss X Rinis + Tamb | PaLss X RinLsLs + Tamb
Table 18.  Thermal resistances definitions®
R -R _R High-side chip thermal resistance junction to ambient
thHS = THhHS1 = TithHS2 (HS; or HS, in ON state)
RinLs = RihLss = RinLsa Low-side chip thermal resistance junction ‘o0 amkient
R -R _R Mutual thermal resistance junction to arvicnt between
thHSLS = "thHS1LS4 = MthHS2LS3 high-side and low-side chips
R _R Mutual thermal resistance jo'r.chicii to ambient between
thLSLS = "™hLS3LS4 low-side ChipS

1. values dependent on PCB heatsink area

Table 19. Single pulse thermal impedance definitions®
ZihHs Figr.-tid2 chip thermal impedance junction to ambient
Zint s = ZinLs3 = ZihLs4 Low-side chip thermal impedance junction to ambient

ZihHsLs = ZthHS12L.S3 = Zti 12154

Mutual thermal impedance junction to ambient
between high-side and low-side chips

ZihLSLS = ZthLE 3L 34

Mutual thermal impedance junction to ambient
between low-side chips

1. vales depenuent on PCB heatsink area

raole 20.  Thermal calculations in transient mode(®

’_Tszu Zinns X Panst2 + ZinnsLs X (PaLss + Parsa) + Tamb

TiLss ZinHsLs X Pansi2 + Zinis X PaLsa + Zinsts X Parsa + Tamb
TiLsa ZinHsLs X Pans12 + ZinisLs X PaLss + Zinis X Parsa + Tamb

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

a. See Figure 38. For more detailed information see Table 17 and Table 18.
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Figure 40. SO-28 HSD thermal impedance junction ambient single pulse
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Figure 41. SO-28 LSD thermal impedcice iunction ambient single pulse
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VN5770AK-E Package and thermal data

Equation 1: pulse calculation formula

Zrps = Ry 8+ Zypp(1-8)
where 0 = tp/T

Figure 42. Thermal fitting model of an H-Bridge in SO-28
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Table 21.  Thermal parameters®
Arealisland (cm”) Footprint 1 2 6
BT W) 1
R2 (°C/W) 18
~ R3 (°CW) 35
R4 (°C/W) 13.5
R5 (°C/W) 105
R6 (°C/W) 62.28 52.28 44.28 32.28
R7 (°C/W) 1
R8 (°C/W) 1.8
R9 (°C/W) 0.24
R10 (°C/W) 1.2
R11 (°C/W) 35
R12 (°C/W) 15.2
R13 ("C/W) 105
R14 (°C/W) 62.28 52.28 44.28 32.28
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Table 21.  Thermal parameters® (continued)
Areafisland (cm? Footprint 1 2 6
R15 (°C/W) 0.24
R16 (°C/W) 12
R17 (°C/W) 3.5
R18 (°C/W) 15.5
R19 (°C/W) 10.5
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 3208
ci (W s/°C) 0.0008
2 (W-s/°C) 0.001 '\
3 (W-s/°C) 0.008
C5 (W-s/°C) 0.2 f)
6 (W-s/°C) 1.6 16t 1.7 3.25
C7 (W-s/°C) 0.0008 \J
C8 (W-s/°C) 0.001
C9 (W-s/°C) 0630.5
C10 (W-s/°C) 00005
C11(WsPC) 0.008
C13 (W-+°C) 0.2
C:4 W-s°C) 16 1.61 17 3.25
| C15(W-sr0) 0.00015
' C16 (W-s/°C) 0.0005
C17 (W-s/°C) 0.008
C19 (W-s/°C) 0.2
C20 (W-s/°C) 16 1.61 1.7 3.25

1. A blank space means that the value is the same as the previous one
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6 Package and packing information

6.1 ECOPACK®

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.

6.2 SO-28 package information

Table 22. S0-28 mechanical data

millimeters
Symbol : Ta\"
Min Typ Max
A e 2.65
al 0.10 0.30
b 0.35 " 0.49
b 0.23 L O 0.32
c Q) 0.50
ct \_/ 45° (typ.)
D T 177 18.1
E - 10.00 10.65
e 127
a3\ 16.51
) "Nt 7.40 7.60
! L 0.40 127
X &
! S 8° (max.)
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Figure 43. SO-28 package dimensions
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6.3

S0O-28 packing information

Figure 44. SO-28 tube shipment (no suffix)

AN\

Base Q.ty 28
Bulk Q.ty 700
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All dimensions are in mm.

Figure 45. Tape and reel shipment (suffix “TR")
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7 Order codes

Table 23. Device summary

Package

Order codes

Tube

Tape and reel

SO-28

VN5770AK-E

VN5770AKTR-E
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8 Revision history

Table 24. Document revision history

Date Revision Changes

June-2006 1 Initial release.

Reformatted.

Table 5: Power section updated.

Table 6: Switching (VCC = 13V) updated.

Table 9: Current sense (8V<VCC<16V) updated.

Table 12: On updated.

Table 14: Switching (T; = 25°C, unless otherwise specifie 1) \izda ed.
Characteristic curves for high-side and low-side switchex c.dded.
Figure 38: Chipset configuration updated.

Figure 39: Auto and mutual Rthj-amb vs PCB conper area in open
15-Feb-2007 2 box free air condition added.

Figure 40: SO-28 HSD thermal imp 2cance junction ambient single
pulse, Figure 41: SO-28 LSD thcrmai impedance junction ambient
single pulse and Figure 42- 1 herrial fitting model of an H-Bridge in
S0O-28 added.

Figure 21: Therma! [ ar: nieters added.

High-side and' o v-side characteristic curves added.

Figure 3.: Woverorms added.

Section 4. 1. Maximum demagnetization energy (Ve = 13.5V)

auded.
i rgure 33: Typical application schematic added.
02-Jul-2007 3 ' Table 9: Current sense (8V<VCC<16V) updated
24-Jul-2007 | 4 Tablz.a.9: Current sense (8V<VCC<16V) - Ky Ky and K3 values
modified
04-Jan-2012 5 Table 9: Current sense (8V<VCC<16V) - Ky values modified
| 12-Feb-2012 6 Update Figure 2: Configuration diagram (top view) and Figure 33:

| Typical application schematic

g
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its suisidia.‘ec {"ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and ser ice s Jzscribed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and sz vices Jdescribed herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services e crioed herein.

No license, express or implied, by estoppel or otherwise, to any intellectual propertv 119 ts .s granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed 2 | cer se grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considerec as a .aranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property container 21 2in.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AN[/UR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMEPMN I G= AMY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED N WP’ITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED "k Wt RRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRCD JC 'S OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PFOP:kTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of S ¢ oducts with provisions different from the statements and/or technical features set forth in this document shall immediately void
any war an./ granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liahiit, ot ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
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The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2012 STMicroelectronics - All rights reserved
STMicroelectronics group of companies
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