r VN820-E / VN820B5-E
YI(@ VN820PT-E / VN820SO-E / VN820SP-E

HIGH SIDE DRIVER

Table 1. General Features Figure 1. Packag e

Type Rps(on) lout Vce

VN820-E

VN820B5-E
VN820PT-E 40 mQ 9A 36V
VN820SO-E
VN820SP-E

PowerSO-10™ P2PAK PPAK

m CMOS COMPATIBLE INPUT

m ON STATE OPEN LOAD DETECTION
m OFF STATE OPEN LOAD DETECTION
m SHORTED LOAD PROTECTION

= UNDERVOLTAGE AND OVERVOLTAGE PENTAWATT SO-16L
SHUTDOWN

m PROTECTION AGAINST LOSS OF GROUND

= VERY LOW STAND-BY CURRENT Active current limitation combined with thermal

shutdown and automatic restart protect the device

s REVERSE BATTERY PROTECTION (*) against overload.

= IN COMPLIANCE WITH THE 2002/95/EC The device detects open load condition both is on
EUROPEAN DIRECTIVE and off state. Output shorted to V¢ is detected in

the off state. Device automatically turns off in case
of ground pin disconnection.

DESCRIPTION

The VNB820-E, VN820SP-E, VNB820B5-E,

VN820SO-E, VN820PT-E are monolithic devices

made by using STMicroelectronics VIPower M0-3

Technology, intended for driving any kind of load

with one side connected to ground.

Active V¢ pin voltage clamp protects the device
against low energy spikes (see ISO7637 transient
compatibility table).

Table 2. Order Codes

Package Tube Tape and Reel
PENTAWATT VN820-E -
PowerSO-10™ VN820SP-E VN820SPTR-E
P2PAK VN820B5-E VN820-B5TR-E
SO-16L VN820SO-E VN820SOTR-E
PPAK VN820PT-E VN820PTTR-E

Note: (*) See application schematic at page 9.

Rev. 3
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 2. Block Diagram

Vce
L
[
Vee OVERVOLTAGE
CLAMP DETECTION
UNDERVOLTAGE
DETECTION
GND
[
Power CLAMP q
‘7
INPUT — 1¢ -
[ } LOGIC : L_| ouTPUT
\ CURRENT LIMITER }7
STATUS - ON STATE OPENLOAD
[] DETECTION
OVERTEMPERATURE J
DETECTION OFF STATE OPENLOAD

AND OUTPUT SHORTED TO Vcc
DETECTION

Table 3. Absolute Maximum Ratings
Sym bol Parameter Value Unit
PowerS O-10 PENTAWATT | P?PAK | SO-16L | PPAK
Vcc | DC Supply Voltage 41 \%
-Vce | Reverse DC Supply Voltage -0.3 Vv
-lgnp | DC Reverse Ground Pin Current - 200 mA
loutr | DC Output Current Internally Limited A
- louT | Reverse DC Output Current -9 A
N DC Input Current +/- 10 mA
IstaT | DC Status Current +/- 10 mA
Electrostatic Discharge
(Human Body Model: R=1.5KQ; C=100pF)
- INPUT 4000 \Y,
VEsD
- STATUS 4000 \Y,
- OUTPUT 5000 \Y,
-Vce 5000 \%
Maximum Switching Energy (L=4mH; R =0Q;
EMAX |\ 0=13.5V; Tjstan=915O°C;g>I/|_(=13A) : 481 481 mJ
Maximum Switching Energy (L=3.7mH;
EMAX | R =00: vbatzls.s\g Tjstar?:yl(sooc; IL1=13A) 438 mJ
Maximum Switching Energy (L=4.48mH;
EMAX | R =00: vbatzls.s\g Tjstar?:yl(sooc; IL1=13A) 526 | mJ
Piot Power Dissipation Tc=25° C 65.8 65.8 65.8 8.3 65.8 W
T; Junction Operating Temperature Internally Limited °C
Tc Case Operating Temperature -40to 150 °C
Tsig | Storage Temperature -55to 150 °C
2/38 ﬁ
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 3. Configuration Diagram (Top View) & Sugg ested Connections for Unused and N.C. Pins

(T Vce 1 U 16 [ Vcc
= N.C. I | ouTPUT
| 6 5 T ouTPUT 1>
e | o] | Emm= aomur B s oS | ) outPuT
status ] | s O 3| | == ourput O IIE—T—>  Vec INPUT ] [ ouTPUT
N.C. —tmr— | 9 2| | =3 outeur 2[—————> INPUT STATUS 1] 1 OUTPUT
Ne Emse L | [ oureur O A——— % e I outPuT
y S Peto000 NC. 1 ouTPuT
CC/V Vce 8 9|0 Vee
PowerSO-10 PPAK / P2PAK / PENTAWATT SO-16L
Connection/ Pin | Status| N.C. | Output Input
Floating X X X X
To Ground X Through 10KQ resistor
Figure 4. Current and Voltage Conventions
Is
-
A
m Vr
IiN
L Vce
. INPUT
IsTAT louT
. our
STATUS OuTPUT [F—"— Vee
GND
]
ViN [
V Vout
STAT ¢ |GND
Table 4. Thermal Data
Symbol Parameter Value Unit
y PowerSO-10 [PENTAWATT| P2PAK |SO-16L| PPAK
Rihj-case | Thermal Resistance Junction-case Max 1.9 1.9 1.9 - 1.9 |[°C/W
Rihj-lead | Thermal Resistance Junction-lead Max - - - 15 - °CIW
Rihj-amb | Thermal Resistance Junction-ambient Max|  51.9 6190 519D 65@ [76.9D | Cc/w
Rihj-amb | Thermal Resistance Junction-ambient Max 370 - 37@ [ 48™ | 450 [C/w

@ When mounted on a standard single-sided FR-4 board with 0.5cm? of Cu (at least 35um thick).

@ when mounted on FR4 printed circuit board with 0.5cm? of Cu (at least 35 thick) connected to all Vcc pins.
() when mounted on a standard single-sided FR-4 board with 6cm? of Cu (at least 35um thick).

) When mounted on FR4 printed circuit board with 6cm? of Cu (at least 35 thick) connected to all Vcc pins.

ﬁ 3/38
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

ELECTRICAL CHARACTERISTICS (8V<Vcc<36V; -40T <Tj<150C unless otherwise specified)

Table 5. Power

Symboll Parameter Test Condi tions Min. Typ. Max. Unit
Vee Operating Supply Voltage 5.5 13 36 \%
VusD Undervoltage Shut-down 3 4 55 \

VUsDhyst E;Sotlz:\écs):tsage Shut-down 05 v
Vov Overvoltage Shut-down 36 \
Ron On State Resistance :23222 ;I'/,;Z!z’ss Vee>8v gg 22

Off State; Vcc=13V; VIN=VouT=0V 10 25 A

Is Supply Current %-fig?t'g; VeeTI3V: Vin=Vour=0V; 10 20 A

On State; Vcc=13V; VIN=5V; loyT=0A 2 35 mA

IL(off1) Off State Output Current | ViN=Vouyt=0V 0 50 LA
IL(off2) Off State Output Current | V|N=0V; VouT=3.5V -75 0 LA
IL(off3) Off State Output Current | ViN=VouT=0V; Vcc=13V; Tj=125° C 5 LA
IL(off4) Off State Output Current | ViN=VouT=0V; Vcc=13V,; T; =25 C 3 LA

Table 6. Switching (Vcc =13V)

Symbol Parameter Test Conditi ons Min. Typ. Max. Unit
td(on) Turn-on Delay Time \Ijgziflfg\r/om Vin rising edge to 30 us
td(off) Turn-off Delay Time sgzifﬁf;c\)/m Vin falling edge to 30 us

dVour/ RL=4.3Q from Voyr=1.3 to See
dton) Turn-on Voltage Slope Vour=10.4V (;gatlve Vlius

gram

dVour/ RL=4.3Q from Vour=11.7 to See
dtort Turn-off Voltage Slope VouT=1.3V (;gatlve Vlius

gram
Table 7. Input Pin
Symbol Parameter Test Cond itions Min. Typ. Max. Unit
ViL Input Low Level 1.25 \
I Low Level Input Current ViN=1.25V 1 LA
ViH Input High Level 3.25 \Y
iy High Level Input Current | V|N=3.25V 10 UA
Vi(hyst) Input Hysteresis Voltage 0.5 \
VicL Input Clamp Voltage n=1mA 6 6.8 8 v
lIN=-1mA -0.7 \%
4/38 ‘ﬂ
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

ELECTRICAL CHARACTERISTICS (continued)

Table 8. Vcc - Output Diode

Symb ol Parameter Test Condition s Min. Typ. Max. Unit
VE Forward on Voltage -lout=2A; T;=150° C 0.6 \
Table 9. Status Pin
Symbol Parameter Test Condit ions Min Typ Max Unit
VstaT | Status Low Output Voltage | Istat=1.6mA 0.5 \%
ILsTaT | Status Leakage Current Normal Operation VstaT=5V 10 uA
Status Pin Input . _
CsTAT Capacitance Normal Operation VstaT=5V 100 pF
I =1mA 6 6.8 8 \Y,
VscL Status Clamp Voltage STAT
IsTaAT=-1MA -0.7 \Y
Table 10. Protections (see note 1)
Symb ol Param eter Test Con ditio ns Min Typ Max Unit
TTsD Shut-down Temperature 150 175 200 °C
TR Reset Temperature 135 °C
Thyst Thermal Hysteresis 7 15 °C
Status delay in overload )
'SpL | condition T>TTsp 20 us
Lo 9 13 20 A
lim Current limitation
5.5V<Vce<36V 20 A
Turn-off Output Clamp
Vdemag Voltage lout=3A; V|N=0V; L=6mH Vce-41| Vee-48 | Vece-55 \Y

Note: 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 11. Openload Detection
Symbol Parameter Test Condi tions Min Typ Max Unit
Openload ON State
loL i V|N=5V 70 150 300 mA
Detection Threshold
¢ Openload ON State | —0A 200 s
POLEN | petection Delay ouT= H
Openload OFF State
VoL Voltage Detection ViN=0V 1.5 2.5 35 V
Threshold
Openload Detection Dela:
tDOL (off) atpTurn off y 1000 us
/S7] 5/38
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 5.

OPEN LOAD STATUS TIMING (with external pull-up)

OVERTEMP STATUS TIMING

VouT > VoL louT< loL
y | | ! | ! L Tj>Tjsh ! !
IN —
\ | ‘/ VINT \ \ /
| \ | | \ | | \
| | | | | | | 1
VsTAT / \ ‘
—/ \ } ‘ Vstar / | | ‘\
\ | |, | \ | |
4——>‘ | | ~-— A
tboL(off) tpoL(on) | tspL | " tspL !
Table 12. Truth Table
CONDITIONS INPUT OUTPUT STATUS
. L L H
Normal Operation H H H
L L H
Current Limitation H X (Ti<Trsp) H
H X (Tj>Trsp) L
L L H
Overtemperature H L L
L L X
Undervoltage H L X
L L H
Overvoltage H L H
L H L
Output Voltage > VoL H H H
L L H
Output Current < loL H H L
Figure 6. Switching time Waveforms
VouTn
90%
80%
dVout/dten) dVout/diofn
10%
» t
ViNn tdon) taof

\J
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Table 13. Electri cal Transient Requirements On Vcc Pin

ISO TIR 7637/1 TEST LEVELS

Test Pulse | I I IV anfg dsaﬁgg
1 -25V -50 V -75V -100 V 2ms 10 Q
2 +25V +50 V +75V +100V 0.2ms 10 Q
3a -25V -50 V -100 V -150 V 0.1 us 50 Q
3b +25V +50 V +75V +100 V 0.1 us 50 Q
4 -4V -5V -6V -7V 100 ms, 0.01 Q
5 +26.5V +46.5 V +66.5V +86.5V 400 ms, 2 Q

ISO T/R 7637/1 TEST LEVELS RESULTS

Test Pulse I I 11 v
1 C C C C
2 C C C C
3a C C C C
3b C C C C
4 C C C C
5 C E E E

CLASS CONTENTS
C All functions of the device are performed as designed after exposure to disturbance.
E One or more functions of the device is not performed as designed after exposure to disturbance
and cannot be returned to proper operation without replacing the device.
ﬁ 7/38
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 7. Waveforms

INPUT
LOAD VOLTAGE
STATUS

Vce

INPUT

LOAD VOLTAGE
STATUS

Vce

INPUT
LOAD VOLTAGE
STATUS

INPUT

LOAD VOLTAGE
STATUS

INPUT

LOAD VOLTAGE
STATUS

NORMAL OPERATION

I  — T
S N

[

UNDERVOLTAGE

—_—_ _ _ __ Vusomst .

T VUED 7777777 —_—

—J I —

I/ )

I [ undefined |

OVERVOLTAGE
Vee<Vov Vce>Vov

]

_/ \ A

I

OPEN LOAD with external pull-up
B —
o Vout>VoL
noYor n 1
OPEN LOAD without external pull-up

1 —

I e

D S | ]

OVERTEMPERATURE

STATUS
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 8. Application Schematic

+5V +5V

Vee

STATUS

ncC

0
g
J—c
J—.
0
g
=
1 \
| L]

GND PROTECTION NETWORK AGAINST
REVERSE BAT TERY

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
RgND resistor.

1) RGND <600mv/ (IS(on)max).
2) RgNp 2 (-Vece) / (-lenb)
where -Ignp is the DC reverse ground pin current and can

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

Power Dissipation in Rgnp (When Vee<0: during reverse
battery situations) is:

Pp= (-Vcc)¥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 Ison)max becomes the
sum of the maximum on-state currents of the different
devices.

Please note that if the microprocessor ground is not
common with the device ground then the Rgnp will
produce a shift (Isnymax * Ranp) in the input thresholds
and the status output 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 suggests to utilize Solution 2 (see
below).

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

A resistor (Rgnp=1k€) 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

573

the ground network will produce a shift (j600mV) 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

Dig is necessary (Voltage Transient Suppressor) if the
load dump peak voltage exceeds Vcc max DC rating.
The 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.

puC 1/0s PROTECTION:

If a ground protection network is used and negative
transient are present on the Vcc line, the control pins will
be pulled negative. ST suggests to insert a resistor (Rprot)
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 1/0s (Input levels compatibility) with the latch-up
limit of uC I/Os.

'VCCpeak“Iatchup < Rprot < (VOHuC'VIH'VGND) ! TiHmax
Calculation example:
For VCCpeakz - 100V and I|atchup > 20mA,; VOH].LC > 4.5V

Recommended Rprot value is 10kQ.

9/38
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

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 (Vpu) 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 VoyT to be higher than
Voimin; this results in the following condition

Figure 9. Open Load detection in off state

Vout=(Vru/(RL+Rpu))RL<VOImin.

2) no misdetection when load is disconnected: in this
case the Vourt has to be higher than Vormax; this
results in the following condition Rpu<(Vpu-VoLmax)/
IL(off2)-

Because Isorr) may significantly increase if Vout is

pulled high (up to several mA), the pull-up resistor Rpy

should be connected to a supply that is switched OFF
when the module is in standby.

The values of VoLmin, VoLmax and I (of2) are available in

the Electrical Characteristics section.

V batt. Veu

A

STATUS [ J-=erer

DRIVER
INPUT [F + P IL(of 2)
LOGIC -
-

ouT

Ru

-
L

L

GROUND

77

S

J
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VN820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 10. Off State Output Current Figure 11. High Level Input Current
IL(off1) (LA) lih (UA)
5 ‘ ‘ 5
45 45
Off state Vin=3.25V
4 Vce=36V 4
Vin=Vout=0V
35 35
3 3 ——
25 25 i
| —
2 / 2
15 / 15
1 / 1
05 05
0 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)
Figure 12. Input Clamp Voltage Figure 14. Status Leakage Current
Vicl (V) listat (UA)
8 0.05
7.8
lin=1mA
7.6 0.04
7.4 Vstat=5V
7.2 0.03
T
7
6.8 ] 0.02
s
6.6
6.4 0.01
6.2
/
6 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)
Figure 13. Status Low Output Voltage Figure 15. 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
T
0.4 7
/ os /
03 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)

573 11/38

Downloaded fronDatasheet.su



VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 16. On State Resistance Vs T¢ase

Ron (mOhm)
100 ‘ ‘

90

lout=3A
Vce=8V; 13V, 36V,

70 /
60

50

80

40

30

20

10

0

-50 25 0 25 50 75 100 125 150 175
Tc (°C)

Figure 18. Openload On State Detection

Figure 17. On State Resistance Vs Vcc

Ron (mOhm)
100

90

80

Tc=150°C

70

60

50

- O
20 Tc=25°C

\
30
Tc=- 40°C

20

10

0

Vce (V)

Figure 20. Openload Off State Voltage

Threshold Detection Threshold
lol (MA) Vol (V)
150 ‘ ‘ 5
140 4.5
130 | Vgc:lSV i Vin=0V
Vin=5V
120 3.5
110 3 ]
—_—
100 25
—
90 2
80 15
70 1
60 0.5
50 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)
Figure 19. Input High Level Figure 21. Input Low Level
Vih (V) Vil (V)
3.6 2.6
3.4 2.4
3.2 2.2
3 2
2.8 | —0 1.8 ]
\\\\\ \\\
|
2.6 — 16
2.4 1.4
2.2 1.2
2 1
-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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VN820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 22. Turn-on Voltage Slope Figure 25. Turn-off Voltage Slope
dVout/dt(on) (V/ms) dVout/dt(off) (V/ms)
1000 1000
900 900
800 Vce=13V 800 Vce=13V
RI=4.30hm RI=4.30hm

700 700
600 600
500 Sy 500
400 400
300 300
200 200
100 100

0 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)
Figure 23. Overvoltage Shutdown Figure 26. I jm VS Tcase
Vov (V) llim (A)
50 20
48 18
Vee=13V

46 16
44 14
42 — =] 12
40 10
38 8
36 6
34 4
32 2
30 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)

Figure 24. Input Hy steresi s Voltage

Vhyst (V)
15

1.4

13

1.2

11

1

0.9

0.8

0.7

0.6

0.5

-50 -25 0 25 50 75 100 125 150 175
Tc (°C)

ﬁ 13/38

Downloaded fronDatasheet.su



Figure 27. PowerSO-10, P2PAK, PENTAWAT T Maximum turn off cu rrent versu s load indu ctance

VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 28. PPAK Maximum turn off current versus load indu ctan ce

ILMAX (A)

L(mH)

Values are generated with R =0Q

150°C

Single Pulse at T jstart=

A
B
C

In case of repetitive pulses, Tjstart (at beginning of
each demagnetization) of every pulse must not

Repetitive pulse at T jstart=100°C

Repetitive Pulse at T jstart=125°C

exceed the temperature specified above for

curves B and C.

Conditions:

13.5Vv

Vee=

Demagnetization

Demagnetization

Demagnetization
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 29. SO-16L Maximum turn off cu rrent versus load indu ctan ce

ILMAX (A)

100

10

0.1

L(mH)

Values are generated with R =0Q

150°C

Single Pulse at Tjstart=

A
B
C

In case of repetitive pulses, Tjstart (at beginning of
each demagnetization) of every pulse must not

Repetitive pulse at T jstart=100°C

Repetitive Pulse at T jstart=125°C

exceed the temperature specified above for

curves B and C.

Conditions:

13.5Vv

Vee=

Demagnetization

Demagnetization

Demagnetization
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VN820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

S0O-8 Thermal Data

Figure 30. SO-8 PC Board

4
o
i
k
i

D14cm=2 0. Bcm~2 2cmn2

Layout condition of Ry, and Zy, measurements (PCB FR4 area= 58mm x 58mm, PCB thickness=2mm,
Cu thickness=35um, Copper areas: 0.14cm?, 0.8cm?, 2cm?).

Figure 31. Rihj-amb VS PCB copper area in open box free air condition

RTH_amb (ccnwy)  SO-8 at 2 pins connected to TAB

110
105 \

100 \
o\
90 \

85

80

75

70
0 0.5 1 15 2 25
PCB Cu heatsink area (cm”2)
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VN820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

SO-16L Thermal Data

Figure 32. SO-16L PC Board

0.5cm~2

1

Layout condition of Ry, and Zy, measurements (PCB FR4 area= 41mm x 48mm, PCB thickness=2mm,
Cu thickness=35um, Copper areas: 0.5cm?, 6¢cm?).

Figure 33. SO-16L Rihj-amb VS PCB copper area in open box free air condition
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

P2PAK Thermal Data

Figure 34. P2PAK PC Board

Plpak Plpak Hem~2

Layout condition of Ry, and Zy, measurements (PCB FR4 area= 60mm x 60mm, PCB thickness=2mm,
Cu thickness=35um, Copper areas: 0.97cm?, 8cm?).

Figure 35. P2PAK Rthj-amb VS PCB copper areain open box free air condition
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PPAK Thermal Data

Figure 36. PPAK PC Board

Ppak Ppak Bcm~2

Layout condition of Riy and Ztn measurements (PCB FR4 area= 60mm x 60mm, PCB thickness=2mm,
Cu thickness=35um, Copper areas: 0.44cm?, 8cm?).

Figure 37. Rihj-amb VS PCB copper area in open box free air condition
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

PowerSO-10™ Thermal Data

Figure 38. PowerS0O-10™ PC Board

P00 I ==11ki]

Scw 2

Layout condition of Rty and Ztn, measurements (PCB FR4 area= 58mm x 58mm, PCB thickness=2mm,
Cu thickness=35um, Copper areas: from minimum pad lay-out to 80m2).

Figure 39. Rihj-amb Vs PCB copper area in open box free air condition
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Figure 40. PowerS0O-10 Thermal Impedance Junction Ambient Single Pulse
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Figure 41. Thermal fitting model of a single
channel HSD in Power SO-10

Pulse calculation formula

Zrys = Ry 0+ Zppyp(1-9)

where & = tp/ T
Table 14. Thermal Parameter
Areafislan d (cm?) 05 6
- ) ) ) ) ) R1( C/W) 0.04
R2 ¢ C/W) 0.25
R1 R2 R3 Ra RS R6 R3(° C/W) 0.25
R4 ¢ C/W) 0.8
” R5 € C/W) 12
= Tam R6 (° C/W) 37 22
C1 (W.sfC) 0.0008
C2 (W.sf C) 7.00E-03
C3 (W.sf C) 0.015
C4 (W.sf C) 0.3
C5 (W.sf C) 0.75
C6 (W.sf C) 3 5
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 42. SO-8 Thermal Impedance Junction Ambient Single Pulse
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Figure 43. Thermal fitting model of a single

channel HSD in SO-8

Pulse calculation formula
Zrys = Ry 0+ Zppp(1-9)

573

where 0 = tp/ T
Table 15. Thermal Parameter
Arealfislan d (cm?) 0.5 2
R1( C/W) 0.05
R2( C/W) 0.8
R3(° C/W) 35
R4 ¢ C/W) 21
R5 C C/W) 16
R6 © C/W) 58 28
C1 (W.sFC) 0.006
C2 (W.sF C) 2.60E-03
C3 (W.sF C) 0.0075
C4 (W.sF C) 0.045
C5 (W.sF C) 0.35
C6 (W.sF C) 1.05 2
23/38
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Figure 44. PPAK Thermal Impedance Junction Ambient Single Pulse
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Figure 45. Thermal fitting model of a single

channel HSD in PPAK

where & = tp/T

Pulse calculation formula
Zrys = Ry 0+ Zppp(1-9)

Table 16. Thermal Parameter

24/38

Arealfislan d (cm?) 0.44 6
R1C CW) 0.04
R2 ¢ CIW) 0.25
R3(° CW) 03
R4 € CIW) 2
R5 € C/W) 15
R6 ¢ CIW) 61 24
C1 (W.sf C) 0.0008
C2 (W.sF C) 0.007
C3 (W.sF C) 0.02
C4 (W.sF C) 03
C5 (W.sf C) 0.45
C6 (W.sF C) 0.8 5

J
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

Figure 46. P?PAK Thermal Impedance Junction Ambient Single Pulse
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Figure 47. Thermal fitting model of a single Pulse calculation formula
. 2 _
channel HSD in P“PAK Ziys = Ry 0+ ZTHtp(l_S)
where 0 = tp/T
Table 17. Thermal Parameter
Arealfislan d (cm?) 0.97 6
R1( C/w) 0.04
R2C C/W) 0.25
R3(° C/W) 0.3
R4 C C/W) 4
R5 € C/W) 9
R6 C C/W) 37 22
C1 (W.sfC) 0.0008
C2 (W.sf C) 0.007
C3 (W.sf C) 0.015
C4 (W.sf C) 0.4
C5 (W.sfC) 2
C6 (W.sf C) 3 5
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Figure 48. SO-16L Thermal Impedance Junction Ambient Single Pulse
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Figure 49. Thermal fitting model of a single
channel HSD in SO-16L

Pulse calculation formula
Zrys = Ry 0+ Zppp(1-9)

= T_amb

where 0 = tp/ T
Table 18. Thermal Parameter
Arealfislan d (cm?) 0.5 6
R1( C/W) 0.04
R2( C/W) 0.25
R3(° C/W) 2.2
R4 ¢ C/W) 12
R5 C C/W) 15
R6 © C/W) 37 22
C1 (W.sFC) 0.0008
C2 (W.sF C) 7.00E-03
C3 (W.sF C) 1.50E-02
C4 (W.sF C) 0.14
C5 (W.sf C) 1
C6 (W.sF C) 3 5
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

PACKAGE MECHANICAL

Table 19. PowerS0O-10™ Mechanical Data

millime ters
Symbol -
Min Typ Max
A 3.35 3.65
A (%) 3.4 3.6
Al 0.00 0.10
B 0.40 0.60
B (¥) 0.37 0.53
C 0.35 0.55
C(*® 0.23 0.32
D 9.40 9.60
D1 7.40 7.60
E 9.30 9.50
E2 7.20 7.60
E2 (*) 7.30 7.50
E4 5.90 6.10
E4 (*) 5.90 6.30
e 1.27
F 1.25 1.35
E (*) 1.20 1.40
H 13.80 14.40
H(* 13.85 14.35
h 0.50
L 1.20 1.80
L (*) 0.80 1.10
a Q° 8°
o (*) 2° go

Note: (*) Muar only POA PO13P

Figure 50. PowerS0O-10™ Package Dimensions
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PACKAGE MECHANICAL

Table 20. SO-8 Mechanical Data

mil limet ers
Symbol -

Min Typ Max
A 1.75
al 0.1 0.25
a2 1.65
a3 0.65 0.85
b 0.35 0.48
bl 0.19 0.25
C 0.25 0.5
cl 45 (typ.)
D 4.8 5
E 5.8 6.2
e 1.27
e3 3.81
F 3.8 4
L 0.4 1.27
M 0.6
S 8 (max.)
L1 0.8 1.2

Figure 51. SO-8 Packag e Dimensions
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VNB820-E / VN820SO-E / VN820SP-E / VN820B5-E / VN820PT-E

PACKAGE MECHANICAL

Table 21. PENTAWATT (VERTICAL) Mechanical Data

mil limet ers
Symbol -
Min Typ Max

A 4.8
C 1.37
D 2.4 2.8
D1 1.2 1.35
E 0.35 0.55
F 0.8 1.05
F1 1 1.4
G 3.2 34 3.6
G1 6.6 6.8 7
H2 10.4
H3 10.05 10.4
L 17.85
L1 15.75
L2 21.4
L3 225
L5 2.6 3
L6 15.1 15.8
L7 6 6.6
M 4.5
M1 4

Diam. 3.65 3.85

Figure 52. PENTAWATT (VERTICAL) Package Dimensions
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PACKAGE MECHANICAL

Table 22. P2PAK Mechanical Data

mil limet ers
Symbol -
Min Typ Max

A 4.30 4.80
Al 2.40 2.80
A2 0.03 0.23
b 0.80 1.05
c 0.45 0.60
c2 1.17 1.37
D 8.95 9.35
D2 8.00

E 10.00 10.40
El 8.50

e 3.20 3.60
el 6.60 7.00

L 13.70 14.50
L2 1.25 1.40
L3 0.90 1.70
L5 1.55 2.40
R 0.40
V2 0° 8°

Package Weight 1.40 Gr (typ)

Figure 53. P?PAK Packag e Dimensions
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* TERMINAL LENGTH FOR SOLDERING NO LESS THAN 1 mm
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PACKAGE MECHANICAL

Table 23. PPAK Mechanical Data

mil limet ers
Symbol -

Min Typ Max
A 2.20 2.40
Al 0.90 1.10
A2 0.03 0.23
B 0.40 0.60
B2 5.20 5.40
C 0.45 0.60
Cc2 0.48 0.60
D1 51
D 6.00 6.20
E 6.40 6.60
El 4.7
e 1.27

4.90 5.25
G1 2.38 2.70
H 9.35 10.10
L2 0.8 1.00
L4 0.60 1.00
R 0.2
V2 0° 8°

Package Weight Gr. 0.3

Figure 54. PPAK Package Dimensions
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Figure 55. PowerS0O-10™ SUGGESTED PAD LAYOUT and TUBE SHIPMENT (no suffix)

CASABLANCA MUAR
146-149

067-073

;é _L_ EZEK 054-06

95 All dimensions are in mm.

Base Q.ty |Bulk Q.ty |Tube length (£0.5)] A | B |C (£0.1)

| 1 Casablanca 50 1000 532 10.4/16.4| 0.8
—L\/\j Muar 50 1000 532 49 (17.2| 0.8

Figure 56. PowersO-10™ TAPE AND REEL SHIPMENT (suffix “TR")

T

; oy REEL DIMENSIONS
i at siot location Base Q.ty 600
’ Bulk Q.ty 600
A (max) 330
. B (min) 15
C((x0.2) 13
A A N N e N F 20.2
G (+2/-0) 24.4
G measured N (min) 60
Full s Tape sint athui T (max) 30.4
v e 1L All dimensions are in mm.
TAPE DIMENSIONS
According to Electronic Industries Association Pe
(EIA) Standard 481 rev. A, Feb. 1986 D P
—
Tape widt h W 24 ; ‘ :
Tape Hole Spacing PO (+0.1) 4 chfEn i O ‘ O -
Componen t Spacing P 24 TAPE T 0 F—l w
Hole Diameter D (x0.1/-0)| 1.5 | . Fjl m m x
Hole Diameter D1 (min) 15 - LJ L!] 3AIEJI :
Hole Position F(+005) | 115 e |
Com partm ent D epth K (max) 6.5 K User Direction of Feed
Hole Spacing P1(x0.1) 2 End
- | [ » O0[l0 0 dooedloo(
All dimensions are in mm. & S k : e E g e %

[ 0000O0GOG O\ st

Top No components Components No components
cover
tape 500mm min
Empty components pockets  500mm min
saled with cover tape.

1

User direction of feed

Lser Direction of Feed
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Figure 57. SO-8 TUBE SHIPMENT (no suffix)

B c| Base Q.ty 100
u ty
) Bulk Q 2000
f Tube length (+ 0.5) 532
A A 3.2
B 6
> 7, C (£0.1) 0.6

All dimensions are in mm.

Figure 58. SO-8 TAPE AND REEL SHIPMENT (suffix “TR”)

i REEL DIMENSIONS
‘ Tsten foeeten Base Qty | 2500
Bulk Q.ty 2500
A (max) 330
¢ B (min) 15
e T e ) C(x0.2) 13
F 20.2
G+ 2/-0) 12.4
. :h”::”“m” N (min) 60
i - T (max) 18.4

1 r All dimensions are in mm.

2 5mmmin. width.

TAPE DIMENSIONS P

According to Electronic Industries Association D P

(EIA) Standard 481 rev. A, Feb 1986 . ]

Tape widt h W 12 e {’ o O ‘ O -
Tape Hole Spacing PO (£ 0.1) 4 TAPE \ i | i ; | w
Componen t Spacing P 8 L N 51| BR —l
Hole Diameter D (£0.1/-0)| 15 o Ll BET Y 2@ B
Hole Diameter D1 (min) 15 p '
Hole Position F (i 0'05) 5.5 K User Direction of Feed

Com partm ent D epth K (max) 4.5
Hole Spacing P1(x0.1) 2

All dimensions are in mm.

E"“’bo((ood(ooc((oodg

Ll

([ o000 00 0\ S

Top No components Components No components
cover
tape 500mm min

\ Empty components pockets  500mm y

) e

saled with cover tape.

User Direction of Feed User direction of feed
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Figure 59. PENTAWAT TUBE SHIPMENT (no suffix)

Base Q.ty 50
Bulk Q.ty 1000
Tube length (£ 0.5) 532
A 18
B 33.1
C(x0.1) 1

All dimensions are in mm.
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Figure 60. P2PAK TUBE SHIPMENT (no suffix)

%mm / Base Q.ty 50
: Bulk Q.ty 1000

B Tube length (£ 0.5) 532

A 18
c B 33.1

! C (+0.1) 1

All dimensions are in mm.
A

Figure 61. P’PAK TAPE AND REEL SHIPMENT (suffix “ TR”)

REEL DIMENSIONS

‘ e BukQ.ly | 1000

A (max) 330

B (min) 15

| = C(*02) 13

P 7N N - - S ) F 20.2
G(+2/-0)| 244

| . ) N (min) 60

Full rdius S athﬂ::asure T (max) 30.4

v N All dimensions are in mm.

2 5mm min. width

TAPE DIMENSIONS P

According to Electronic Industries Association D P

(EIA) Standard 481 rev. A, Feb 1986 . ] :
Tape width W 24 e {’ o O ‘ o +
Tape Hole Spacing PO (£ 0.1) 4 TAPE ‘ ‘ i | y ; | 0
Compo nent Spac ing P 16 L N 51| BR —l
Hole Diameter D (£0.1-0)| 15 L BET Y 2@ B
Hole Diameter D1 (min) 15 p '
Hole Positio n F(x0.05) | 11.5 K User Direction of Feed
Compartment Depth K (max) 6.5
Hole Spacing P1(x0.1) 2

All dimensions are in mm. End 50 (B%O o) dg(go 1) ((S(go 0O ((g E
GC o C ¢ o O 0 0 Start

Top No components Components No components
cover
tape 500mm min
Empty components pockets  500mm min
saled with cover tape.

User Direction of Feed User direction of feed
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Figure 62. PPAK SUGGESTED PAD LAYOUT and TUBE SHIPMENT (no s uffix)

A

S c| [BaseQ.y 75
—F—1 T . [Buk Qi 3000
y o 0— Tube length (+ 0.5) 532

I : A °
P = " 5 213
A v C((=0.1) 0.6

m“ : “‘ﬁb“ - “ 0 All dimensions are in mm.

Figure 63. PPAK TAPE AND REEL SHIPMENT (suffix “T R")

REEL DIMENSIONS

i et e Base Q.ty 2500
Bulk Q.ty 2500

A (max) 330

i ¢ B (min) 15

R I 7N O NS, v e SN \ C(02) 13
F 20.2
| . G (+2/-0) 16.4

N (min) 60
| e T (max) 22.4
L4 tape start

2 5mm min. width

All dimensions are in mm.

TAPE DIMENSIONS P
According to Electronic Industries Association
(EIA) Standard 481 rev. A, Feb 1986

: TOP
Tape width w 16 CoVEn

Tape Hole Spacing PO (£ 0.1) 4 TAPE w
Compo nent Spac ing P 8 |

Hole Diameter D (£0.1/-0)| 15

Hole Diameter D1 (min) 15

Hole Positio n F (i 0'05) 75 K User Direction of Feed
Compartment Depth K (max) 2.75

Hole Spacing P1(x0.1) 2

All dimensions are in mm. End 9 oo @ d([0 © (0 O C(E

e e e e e N a N ) e B K i g% S g ' S
[ [ [ [ [ & (. [
Start
Top No components Components No components
cover
tape 500mm min
Empty components pockets  500mm min
saled with cover tape.

User Direction of Feed User direction of feed
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REVISION HISTORY

Table 24. Revision History

Date Revision Descri ption of Changes
Oct. 2004 1 - First Issue.
Dec. 2004 2 - Minor changes.
Feb. 2005 3 - Configuration Diagram (PowerS0O-10) modification.
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