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VNQ810P

QUAD CHANNEL HIGH SIDE DRIVER

TYPE Rps(on) lout Vee
VNQ810P 160mQ () | 35A (% 36V

(*) Per each channel

= CMOS COMPATIBLE INPUTS

= OPEN DRAIN STATUS OUTPUTS

= ON STATE OPEN LOAD DETECTION

= OFF STATE OPEN LOAD DETECTION

= SHORTED LOAD PROTECTION

= UNDERVOLTAGE AND OVERVOLTAGE
SHUTDOWN

= PROTECTION AGAINST LOSS OF GROUND

= VERY LOW STAND-BY CURRENT

= REVERSE BATTERY PROTECTION (**)

DESCRIPTION

The VNQ810P is a quad HSD formed by
assembling two VND810 chips in the same SO-Z8
package. The VND810 is a monolithic az=vice
made by using STMicroelectronics VI owe " 'MO0-3
Technology, intended for driving a2y kind of load
with one side connected to around

Active V¢ pin voltage clamy preiects the device

ABSOLUTE MAXIMU™ RaT1ING

TARGET SPECIFICATION

RDER CODES
TUBE | = T&R
VNQ81CP j VNQ810P13TR

PACKACE
SO-76

against low enery.’ spikes (see ISO7637 transient
compatibilitv.  tanlz),  Active current limitation
combined vith thermal shutdown and automatic
restart pioiects the device against overload. The
device Jztects open load condition both in on and
o1t stze . Output shorted to Vo is detected in the
0.7 state. Device automatically turns off in case of
ground pin disconnection.

Symbol ‘Parameter Value Unit
Vee DC Supply Voltage P\ ¥ 41 Y]
-V~c | Reverse DC Supp. ‘/oiage -0.3 v
-igwa | DC Reverse Cravnc Pin Current - 200 mA
Lot DC Oufgiii Current Internally Limited A

| -loyr | Reverts DC Output Current -6 A
IIN L C input Current +/- 10 mA
IsT,T | D Status Current +-10 mA
\ Electrostatic Discharge (Human Body Model: R=1.5KQ; C=100pF)
- INPUT 4000 \Y
VEsp - STATUS 4000 \Y
- OUTPUT 5000 \Y
-Vee 5000 \Y
Maximum Switching Energy
Emax 23 mJ
(L=1.38mH; R =0Q; Vpa=13.5V; Tjs1a=150°C; I =5A)
Prot Power dissipation (per island) at Tg,4=25°C 6.25 W
T; Junction Operating Temperature Internally Limited °C
Tstg Storage Temperature - 55 to 150 °C
(**) See application schematic at page 9
October 2003 - Revision 1.2 (Working document) 1/20

This is preliminary information on a new product foreseen to be developed. Details are subject to change without notice.




VNQ810P

BLOCK DIAGRAM

GND1,2
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STATUS1
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OPENLOAD ON 1

OPENLOAD OFF

Y e
| sLemP 2

CURRENT LIMITER 2 ‘

OPENLOAD ON 2

OPENLOAD OFF 2

«H OUTPUTL

—[] OUTPUT2

OVERVOLTAGE
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VNQS810P

CURRENT AND VOLTAGE CONVENTIONS

Is1,2

Is3,4 Veer,2
<
Veer2 Veesa v
IINl CC3,4
v — INPUT1 lout1
'va STATUSL OUTPUT1L
STAT1
Vinz NPUT2 OUTPUT2 Youn
STATUS2 VouT2
VstaT2
v INPUT3 OUTPUT3
IN3 V. |
STATUS3 4 OuT3
INPUT4
IsTATA OUTPUT4
— STATUS4 ‘
‘ VstaTa — !

1
GND; GND3 4 | ‘
¢ loND1,2 ¢ loND3,4

CONNECTION DIAGRAM (TOP VIEW)

Veel,2 # ? 28 ]  Veel,2

GND 1,2 I ouTpPuT1
NoUTL ] I ouTPuT1
STATUSL ] ] OuTPUTL
STATUS2 | I outpuT2
INPUT2 ] Il outpuT2
Vecl2 ] ] OuTPUT2
Vee3d I OuTPUT3
GND34 [ I ouTpuT3
INPUT3  [] I ouTtpuT3
STATUS3 [ I OUTPUT4
STATUS4 (| U outpuT4
INPUTZ ] Il outpuT4
Vec3a L] 14 15 [ V34

4
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VNQ810P

THERMAL DATA (Per island)

Symbol Parameter Value Unit
Rihjlead | Thermal Resistance Junction-lead per chip 20 °CIW
Rihj-amb | Thermal resistance Junction-ambient (one chip ON) 60 (*) °CIW
Rihj-amb | Thermal resistance Junction-ambient (two chips ON) 46 (*) °CIW

(*) When mounted on a standard single-sided FR-4 board with 0.5cm? of Cu (at least 35um thick) connected to all Vce pins.

Horizontal mounting and no artificial air flow.

ELECTRICAL CHARACTERISTICS (8V<Vc<36V; -40°C< T; <150°C, unless otherwise specified)
POWER OUTPUTS (Per each channel)

Symbol Parameter Test Conditions Min Typ Max | tlni |
Ve (**) | Operating Supply Voltage 5.5 13 30 \Y
Vusp (**) | Undervoltage Shut-down 3 4 5.8 \
Vovy (**) | Overvoltage Shut-down 36 Y
. lout=1A; Tj=25°C 160 mQ
Ron On State Resistance
IOUT:lA; VCC>8V 320 mQ
12 40 HA
Off State, VCC:13V; V|N:VOUT:0V ;
Off State, VCC:13V; V|N:VOU-|:0“"
Is (** Supply Current 12 25 A
s (™) pply T,=25°C K
On State; Ve c=13V: Vi 5V igyuTt=0A
cC N ouT 5 7 mA
I (off1) Off State Output Current | V|\=Vout=0V 0 50 HA
I (off2) Off State Output Current | V|\=0V; Vgy1=3.2'v -75 0 MA
I (off3) Off State Output Current VIN=Vour=0V; V=13V, T; =125°C 5 HA
I (offa) Off State Output Current Viv=Yout F0V; V=13V, T; =25°C 3 MA
SWITCHING (Per each Channe!) 'V,.c=13V)
Symbol Parameter Test Conditions Min Typ | Max | Unit
g R_=13Q from V/y rising edge to
or N lay T L IN
ta(on) Turn-or De'ay Time Vour=1.3V 30 us
) R =13Q from V| falling edge to
taofh Tur:-off Delay Time Vour=11.7V 30 us
See
dVg j1/ N on)| Tumn-on Voltage Slope R =13Q from Vgy71=1.3V to Vg7=10.4V relative Vius
CH diagram
| See
dVouyt/dts| Tumn-off Voltage Slope R =13Q from Vgy1=11.7V to Voy1=1.3V relative Vius
diagram
LOGIC INPUT (Per each channel)
Symbol Parameter Test Conditions Min Typ Max Unit
Vi Input Low Level 1.25 \
I Low Level Input Current V|n=1.25V 1 MA
\m Input High Level 3.25 \
(I High Level Input Current | V|\=3.25V 10 HA
Vinysty | Input Hysteresis Voltage 0.5 \
IIN=1mA 6 6.8 8 \
VicL Input Clamp Voltage
IIN=-1mA -0.7 \
(**) Per island
1S7]
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VNQS810P

ELECTRICAL CHARACTERISTICS (continued)

Vcc - OUTPUT DIODE

Symbol Parameter Test Conditions Min Typ Max Unit
Ve Forward on Voltage -lour=0.5A; T;=150°C 0.6 \
STATUS PIN (Per each channel)
Symbol Parameter Test Conditions Min Typ Max Unit
VsTAT Status Low Output Voltage| Igtat=1.6mA 0.5 \Y,
I sTAT Status Leakage Current Normal Operation; Vgra1=5V 10 HA
Status Pin Input . _ -
CstaT Capacitance Normal Operation; Vgra1=5V 100 P
IsTAT=1MA 6 6.8 e | v ]
VscL Status Clamp Voltage STAT
|STAT='lmA -0.7 \ ‘ \Y
PROTECTIONS (Per each channel)
Symbol Parameter Test Conditions Mia | Typ Max | Unit
Trsp Shut-down Temperature 5 175 200 °C
TR Reset Temperature ol 135 °C
Thyst Thermal Hysteresis 7 15 °C
Status Delay in Overload | Ti>Ttgp
sl Conditions ) 20 HS
. 35 5 7.5 A
lim Current limitation ,
5.5V<V <36/ 7.5 A
v Turn-off QutputClamp |\ '+, L=6mH Veedl | Vee48 | Vee55| v
DEMAG Voltage ouT—= "M cC cc cc
OPENLOAD DETECTION (Per each <h.annel)
Symbol Parametel O Test Conditions Min Typ Max Unit
Openload ON Ctete
loL o VN=5V 20 40 80 mA
Detectiz.. 1 re=told
‘ Openlc=d ON State I Z0A 200 S
DOLOM | par.ction Delay ouT™ W
; QOnenload OFF State
Vou Voltage Detection ViN=0V 15 25 35 \Y
Threshold
N\ o Openload Detection Dela
1 tboL(off) atpTurn Off g 1000 HS

OPEN LOAD STATUS TIMING (with external pull-up)

Vout > VoL

ViNn

lout < loL
|

tboL(off)

OVER TEMP STATUS TIMING

il
VstaTn ‘

| tsoL |
<
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VNQ810P

Switching time Waveforms

Voutn
90%
80% i
dVour/dion) WNour/thom
10% \J
\Y
INn td (on) td (off)
TRUTH TABLE
CONDITIONS ‘ CINPUT OUTPUT STATUS
Normal Operation i 'I_'| ,I_] :
N L L H
Current Limittion H X (Tj<Tysp) H
Overeninerature 'I_'| :: l|__|
Jndervoltage 'I_'| :: i
\ Overvoltage :_'| :: :
Output Voltage > Vo }I_'l : }I_]
Output Current < g }I_'l }I_'l }|—_|
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VNQS810P

ELECTRICAL TRANSIENT REQUIREMENTS ON V¢ PIN

ISO T/R 7637/1

TEST LEVELS

Test Pulse [ I I IV Delays and
Impedance
1 25V -50 V -715V -100 V 2ms10Q
2 +25V +50 V +75V +100 V 0.2ms 10 Q
3a 25V -50 vV -100V -150 V 0.1ps 50 Q
3b +25V +50 V +75V +100 V 0.1us 50 Q
4 -4V -5V -6V -7V 100 ms, 0.01 Q
5 +26.5V +46.5V +66.5 V +86.5V 400 ms, 2Q
ISO T/R 7637/1 TEST LEVELS RESULTS A )

Test Pulse | T m N
1 C C C o \ 2
2 C C C @ C
3a c c c _ ] c
3b C C C C
4 C C . c C
5 C E A\ E

CLASS CONTENTS
C All functions of the device are performed %. ues.gned after exposure to disturbance.
E One or more functions of the device is nn zerformed as designed after exposure and cannot be
returned to proper operation withou ver.acing the device.
o7
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VNQ810P

Figure 1: Waveforms

NORMAL OPERATION

INPUT, T —

OUTPUT VOLTAGE, —— »

STATUS, .

UNDERVOLTAGE
Vee VusDhyst

::6:7::::::‘::::7::::::::::,
UsD

INPUT, I A\ )
OUTPUT VOLTAGE, — e U
STATUS, [ [ undefined | \J

OVERVOLTAGE

VeV
VCC<VOV cc~Vov =~
Vee /
INPUT, [ Y ()
OUTPUT VOLTAGE,, —/ \ SN\
STATUS, ,
CPEN LOAD with external pull-up
INPUT,, — —
Vout>V!
OUTPLIT {OLTAGEy ——/— = L S S
STATU 3, n_ot n m
OPEN LOAD without external pull-up
INPUT, — 1 —
OUTPUT VOLTAGE, — T
STATUS; 1 N
OVERTEMPERATURE

Tj
INPUT,, _] I
OUTPUT CURRENT,, —/ \ / \
STATUS, — |
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VNQS810P

APPLICATION SCHEMATIC

+5V +5V
+5V ‘
VCCl,ZJ_‘ Veesa I
Rprot [ i
S STATUS1
‘4‘:)7‘ N 4 » )
I I
I I
I I
' Rpot ! INPUT1 A \ \
] ; > ! o
| | ~Id
'R | . I [ pons :
1 prot STATUS2 OUTPUT1 ‘ AN
‘ ‘ [ v T |
| | ). 1
| | AN U ‘ ‘
' Rprot INPUT2 :
I I
uc I I
: : . I e
| R | CUrPUT2
: prot ] STATUS3
R S e S—
I I
- Rprot | INPUT3 ouTPUTS U
I I
-
‘ ‘ ] [
I R I
Lo et STATUS4
3 []
R OUTPUT4 D
Lot A NPLTA
] |
| | | T
,,,,,, RSN
| ‘ \LH
+5V +5V

‘ Nrte: Channels 3 & 4 have the same internal circuit as channel 1 & 2.

GND PROTECTION NETWORK AGAINST
REVERSE BATTERY

Solution 1: Resistor in the ground line (Rgnp only). This
can be used with any type of load.

The following is an indication on how to dimension the
Rgnp resistor.

1) Renp < 600mV / 2(Isonymax)-
2) Renp 2 (Veo) / (lenp)
where -Ignp is the DC reverse ground pin current and can

be found in the absolute maximum rating section of the of
the device’s datasheet.

Power Dissipation in Rgnp (When Ve<O0: during reverse
battery situations) is:

&7

Pp= (-Vee)Ranp

This resistor can be shared amongst several different
HSD. Please note that the value of this resistor should be
calculated with formula (1) where lIgnymax Pecomes the
sum of the maximum on-state currengs of the different
devices.

Please note that if the microprocessor ground is not
common with the device ground then the Rgyp Will
produce a shift (Isgnymax * Renp) in the input thresholds
and the status ou%put values. This shift will vary
depending on many devices are ON in the case of several
high side drivers sharing the same Rgnp-

If the calculated power dissipation leads to a large resistor
or several devices have to share the same resistor then
the ST suggest to utilize Solution 2.

9/20




VNQ810P

Solution 2: A diode (Dgyp) in the ground line.

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

This small signal diode can be safely shared amongst
several different HSD. Also in this case, the presence of
the ground network will produce a shift (~600mV) in the
input threshold and the status output values if the
microprocessor ground is not common with the device
ground. This shift will not vary if more than one HSD
shares the same diode/resistor network.

Series resistor in INPUT and STATUS lines are also
required to prevent that, during battery voltage transient,
the current exceeds the Absolute Maximum Rating.

Safest configuration for unused INPUT and STATUS pin
is to leave them unconnected.

LOAD DUMP PROTECTION

Dyy is necessary (Voltage Transient Suppressor) if the
load dump peak voltage exceeds V¢ max DC rating. The

10/20

same applies if the device will be subject to transients on
the V¢ line that are greater than the ones shown in the
ISO T/R 7637/1 table.

HC 1/Os PROTECTION:

If a ground protection network is used and negative
transient are present on the V¢ line, the control pins will
be pulled negative. ST suggests to insert a resistor (Rproy)
in line to prevent the uC 1/Os pins to latch-up.

The value of these resistors is a compromise between
the leakage current of uC and the current required by the
HSD 1/Os (Input levels compatibility) with the latch-up limit
of uC I/0s.

-Veepeak!Matchup < Rprot S (Vorpuc-Vin-Venb) / I'dmax
Calculation example:
For Veepeak= - 100V and ligenyp = 20mMA; Vo, o = 4.5V
5kQ < Rpyyor < 65KQ.
Recommended Ryt value is 10kQ.

4




VNQS810P

OPEN LOAD DETECTION IN OFF STATE

Off state open load detection requires an external pull-up

resistor (Rpy) connected between OUTPUT pin and a

positive supply voltage (Vpy) like the +5V line used to

supply the microprocessor.

The external resistor has to be selected according to the

following requirements:

1) no false open load indication when load is connected:
in this case we have to avoid Vgt to be higher than

Voimin: this results in the following condition
Vout=(VeU/(RLRpU))RL<VOimin.

Open Load detection in off state

2) no misdetection when load is disconnected: in this
case the Vgoyr has to be higher than Vo max: this

results in the following condition Rpy<(Vpy-Vormax)
IL(off2)-
Because Isorr) may significantly increase if Vo is pulled
high (up to several mA), the pull-up resistor Rp; should

be connected to a supply that is switched OFF when the
module is in standby.
The values of Vo min, Vormax @nd I off2) are availavle in

the Electrical Characteristics section.

V batt. Vry
1

DRIVER

INPUT [ 1 +
LOGIC
A
| H
ST/ TUS [‘]..

i .

IL(0ff2)
-

ouT

Ru

GROUND

[1+—

Va

3

4
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VNQ810P

Off State Output Current High Level Input Current
IL(off1) (UA) lih (uA)
1.6 ‘ ‘ 5
1.44 45
Off state Vin=3.25V
128 | Vee=36V 4
Vin=Vout=0V
112 35
0.96 3
0.8 25 \\
0.64 / 2
0.48 / 15 ‘{
0.32 1 f‘ —
0.16 05 O 7‘ ]
0 0 A
50 -25 0 25 50 75 100 125 150 175 -50 -25 0 25 50 s 1,9 125 150 175
Tc (°C) Tc( D)
Input Clamp Voltage Status Leakage Currcint
Vicl (V) lstat (11A)
8 005 m— — —
7.8 ‘
lin=1mA
7.6 [eVZ)
7.4 Vstat=5V
7.2 0.03
—
7 T
_— ‘
6.8 " 0.02
o _— ‘ |
6.6 ‘* >
6.4 - 0.01
6.2 e L T
NM | —
6 N 0
-50 -25 0 25 50 75 100 125 150 175 50 -25 0 25 50 75 100 125 150 175
Tc (°C) Tc (°C)
Statis Law Output Voltage Status Clamp Voltage
Vstat (V) Vscl (V)
0.8 ‘ ‘ 8
7.8
o7 Istat=1mA
Istat=1.6mA 76
0.6
7.4
05 72
—
0.4 7
/ o5 /
0.3 — A _—
L 6.6
0.2
6.4
0.1 6.2
0 6
-50 -25 0 25 50 75 100 125 150 175 -50 -25 0 25 50 75 100 125 150 175
Tc (°C) Tc (°C)
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VNQ810P

On State Resistance VS Tqgse

Ron (mOhm)
400

350

300

250

lout=0.5A

Vee=8V; 13V & 36V

200

150

100 =

50

0

-50 -25

0

25

50 75 100 125 150 175

Tc ()

Openload On State Detection Threshold

lol (mA)

60

55

50

45

Vce=13V
Vin=5V

40

35 —

30

25

20

15

10

TL,
~

50 -25

Input Low Level

Vil (V)

25

50 75 100 125 150 175
Tc (°C)

26

24

22

2

18

16

14

12

1

50 -25

&7

0

25

50 75 100 125 150 175
Tc (°C)

On State Resistance Vs V¢

Ron (mOhm)
300

275

lout=0.5A
250

Tc=150°C

225

200

175

150

125 Tc= ‘25°C ‘

100 w =

75 N

. WM

Input High Level

vih (V)

36 m— — —

21

3.2

3

28 =

26

24

22

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

T (°C)

Input Hysteresis Voltage

Vhyst (V)
15

14

13

12

11

1

0.9

0.8

0.7

0.6

0.5
50  -25 0 25 50 75 100 125 150 175

T (°C)
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VNQ810P

Overvoltage Shutdown

Vov (V)
50

48

46

44

42 —

40

38

36

34

32

30
50 -25 0 25 50 75 100 125 150 175

Tc ()

Turn-on Voltage Slope

dVout/dt(on) (V/ms)
1000

900

Vce=13V
RI=130hm

800 |

700

600 —

/

500 N |

400

300 (o ﬂ» .
200 (-
100 il ﬁ -
0 |
50 25 9 /5 5 75 100 125 150 175
Tc (°C)

4r‘
\

a

AN
ILIM v~ ‘case

1lim (A)
10

9

Vce=13V
8

50 -25 0 25 50 75 100 125 150 175
Tc (°C)
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Openload Off State Voltage Detection Threshold

Vol (V)

5

4.5

4

35

3

25

2

15

1

0.5

0

Vin=0V

50 -25 0

25 50 PR
T

Turn-off Voltage Slop>

dVout/t(of) (+/n.x

500

450

400

350

300

250

200

150

100

50

Tc (°C)

MY
RI=130hm
L —
L
-50 -25 0 25 50 75 100 125 150 175
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VNQS810P

Maximum turn off current versus load inductance
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VNQ810P

SO-28 DOUBLE ISLAND THERMAL DATA

S0O-28 Double island PC Board

=] Zmm =
] Smm ™

W ol (g

—D | St

Scm~2

gl )

=

Lrerpernnenpnn LhRrprrrrrronn UL N L h ) Sm2

" —— = 3] Gmp 3

Cu thickness=35pm, Copper areas: 0.5cm?, 3cm?, 6¢cm?).

Layout condition of Ry, and Zy, measurements (PCB FR4 area= 58mm x 58m.n, ®B iiickness=2mm,

Thermal calculation according to the PCB heatsink area

Chip 1 | Chip 2 Tichip1 PR Tichip2 Note
ON OFF | Riha X Pychips * Tamb ~ I'Rtrc X Pychip + Tamb
OFF ON | Rinc X Pgchip2 + Tamb Riha X Pdchip2 + Tamb
ON ON | Ring X (Pgchip1 * Pdchip2) * Tamb Rihg X (Pdchip1 + Pdchip2) + Tamb P dchip1=Pdchip2
ON ON | (Rtha X Pgchipt) * Rinc X Tachi2 + Tamb | (Rtha X Pdchipz) + Rthc X Pdchipt * Tamb| Pdchip1#Pdchip2

Riha = Thermal resistance Junction to “wncient with one chip ON
Ring = Thermal resistance Juncton tc ~maient with both chips ON and Pychip1=Pdchip2
Rihc = Mutual thermal resistance

Rthj-amb VS. PCB ccpper areain open box free air condition

- _amb

(°C/w)

70

60

50

N
N\ Riha

40 ~—]
30

| Rths

20

Rihc

10

0 1 2 3 4 5 6
PCB Cu heatsink area (cm”2)/island

16/20

4




VNQS810P

SO-28 Thermal Impedance Junction Ambient Single Pulse

Zth(°C/IW)
100 +—T——0Tum— P s e g 1 s ey e R Y
F-t—-a+mt i i Rl e e e e e R A b I e ] 0.5 cm”2/island
C-Ta10m D T T A e o :
[-1o000n AT e T g |3 cm72fisland
T T RN | R
00 B 1 i R 6 cm"2fisland
e — — 4+ FIHH I —
R NIRRT Lo NIRRT
R NIRRT Lo NIRRT
10 R IR L ERI
F—F o+ o] [ —— gy iy iy W R Y
F-1-a1nm-- ;;ézﬂfgﬁ SCrOTmE S TOOTAm S SoTTaa
FZXooran JE 1 A B B Y| e B I T Y (S SR W T)
I Y ] T O o 1 Y (P ) S S R U Y R E
T I N  E I RE R R (i1t S N1 R N B Y] R N TR T] B N R AN AT)
RN R g R RN ERIT NIRRT
T T o = eI T T T TT T T r M T T T TmT T T T T a
R T Lt NIRRT IR NIRRT NIRRT
R e R sy i e e Rl e R e R R e e T R e e e A eyl e R R TR R R S A R Rl .
Ry e NIRRT IR NIRRT NIRRT ne cnannel ON
L] e T D AN NIRRT IR NIRRT Lo
1 AR NIRRT AR N IRRARAL N IRARAL NIRRT I 1 iii||= = Two channels
S -t A A H- —F S FHH - - FFF i - SR - -+ 1911
4 B . O T D o O i [ R I IS ONonsameChlp
A Y Y A )R R Y
A L R N
T B B T O 1 Y (Y S ) O R R U 1 Y ST
o LI IR R IR RN R IR
[ TI0TMT - O TTATg - T mim™ =TT B e I T T e O e B R B O e e R I
e | 10NN [ REN AN NIRRT IR NIRRT NIRRT
=TT -~ TTAnf - S EAnnS T TN T T ST S T Tt S m T A
R R AN NIRRT IR ey NIRRT
R R AN NIRRT IR RNEREI NIRRT
0.1 L L IR L AT R L
e e i b 11 bl e m N T S Bt R 11 e e i Bl s S 1] e A B a1 R s A 3
e o A g e o Y M
Fm et mm HH = =+ FHHE = A = 1A F = = F o I = —1- = s = S I =~ R
R T R e e T B R e R Rl B i B R T e e ] e R R e A b R e A R Il
b oo ol I = = FHHH = A = T H = = b A 4 L = =1 b — I = I — ==+ 41
T I  R RA I Y| N AL B R R NI R IR A 11| R RS REXT| N AR}
T T R AN RN RN RN INRE
R IR AN Al NRERN EERI INREIT
A A ) A R R A ) e I A A N R T R e A N T e R R R | I e N A ) R A N
R R RN o IR NIRRT NIRRT
R R I i IR NIRRT NIRRT
0.01 L L . H‘LA,,44‘HH\ . L L
0.0001 0.001 0.01 Ju.l 1 10 100 1000
time(s)

Thermal fitting maodel of a four channels HSD
in SO-28

Pulse calculation formula
Zths = Rry BB+ Zyyqp(1-9)

T where &0 =t /T
T i n i i i Thermal Parameter
\ é"“ " " E@A " " " Arealisland (cm?) 0.5 6
T2 o8 s R1=R7=R13=R15 (°C/W) 0.35
R2=R8=R14=R16 (°C/W) 18
R3=R9 (°C/W) 45
: s R4=R10 (°C/W) 11
R5=R11 (°C/W) 15
T3 o o o R6=R12 (°C/W) 30 13
H@WHHHHHHHHHHHH? C1=C7=C13=C15 (W.s/°C) 0.0001
C2=C8=C14=C16 (W.s°C) | 7.00E-04
ne g% C3=C9 (W.s/°C) 6.00E-03
C4=C10 (W.s/°C) 0.2
C5=C11 (W.s/°C) 15
I C6=C12 (W.s/°C) 5 8
R17=R18 (°C/W) 150
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SO-28 MECHANICAL DATA
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DIM mm. inch
' MIN. TYP MAX. MIN. TYP. MAX.
A 2.65 0.104
al 0.10 0.30 0.004 0.012
b 0.35 0.49 0.013 0.019
bl 0.23 0.32 0.009 0.012
c 0.50 0.020 ]
cl 45 (typ.) T
D 17.7 18.1 0.697 -|- 0.713
E 10.00 10.65 0.393 \ 0.419
e 1.27 2.05(
e3 16.51 - 0.650
F 7.40 7.60 0.201 0.299
L 0.40 1.27 0.6 0.050
S 8 (max.) \"*~
L
1
ol ?j ¢
[ A \ =
{ . ) < -
\ TIT T IR =\
++4 r % ‘ .
b - e . = =
ed E
R\~ >
| D
f ) '
[ } )
}|_||_||_||_||_||_||_||_||_||_||_||_||_||_|J)
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S0O-28 TUBE SHIPMENT (no suffix)

[ Z
A F
Sl

Base Q.ty 28

Bulk Q.ty 700
Tube length (x 0.5) 532
A 35
B 13.8
C(0.1) 0.6

All dimensions are in mm.

TAPE AND REEL SHIPMENT (suffix “13TR”)

Full radius

TAPE DIMENSIONS

T

REEL DIMENSIL_NS
40mm min.
1 M‘mjh‘w t Base Oty i .000
Bulk Q.ty 1000
A (nax) 330
| 8 &iin) 1.5
c — F'c*02) 13
ol F 20.2
‘ G(+2/-0) 16.4
‘r - N (min) 60
| ‘ :hn::asurad T (max) 224
Tape <.
ey
ST N width,
Po
D P1

According to Electronic [1dL sules Association

(EIA) Standard 431 12v A, Feb 1986

Tape width w 16
Tape Hnle Szacing PO (£0.1) 4
| Cononent Spacing P 12
[ olr: Diameter D(£0.1/-0) | 15
| Hole Diameter D1 (min) 15
Hole Position F (£ 0.05) 7.5
Compartment Depth K (max) 6.5
Hole Spacing P1(x0.1) 2
All dimensions are in mm.
c 0O O ¢ O O O \\

1

i

Lser Direction of Feed

Start

" S o((0 0 do o d(o o dg
Top No components Components No components
ica)\;gzr 500mm min

Empty components pockets  500m
saled with cover tape.

User direction of feed

m/

E|
>/

&7
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences

of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No license is

granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are

subject to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products

are not authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.
The ST logo is a trademark of STMicroelectronics
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