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VNQS860-E
VNQ860SP-E

QUAD CHANNEL HIGH SIDE DRIVER

General Features

Type RDS(ON)(l) out Vee
VNQB60-E 270mQ | 0.25A 36V
VNQBGEOSP-E SO- 20 Powers0-10™
Note: 1 Per each channel.
= CMOS COMPATIBLE 1/Os Description

= UNDERVOLTAGE & OVERVOLTAGE

SHUT-DOWN

m SHORTED LOAD PROTECTION

= THERMAL SHUT-DOWN

= VERY LOW STAND-BY CURRENT
m PROTECTION AGAINST LOSS OF GROUND

Block Diagram

The VNQB860-E, VNQ860SP-E are monolithic

devices made using STMicroelectronics VIPower
MO0-3 Technology, intended for driving any kind
load with one side connected to ground. Active
current limitation combined with thermal shut-

down and automatic restart protect the device

against overload. Device automatically turns OFF

in case of ground pin disconnection. This device is

especially suitable for industrial applications in
norms conformity with IEC 61131, (Programmable
Controllers International Standard).
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Package Tube Tape and Reel
S0O-20 VNQ860 VNQ86013TR-E
PowerSO-10™ VNQ860SP VNQ860SP13TR-E
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VNQ860-E / VNQ860SP-E

Table 1.  Absolute Maximum Rating
Value
Symbol Parameter Unit
SO-20 PowerSO-10
Vee DC supply voltage 41 \Y
-Vee Reverse DC supply voltage -0.3 \Y
-lenD DC reverse ground pin -200 mA
louT DC output current Internally limited A
-lout Reverse DC output current -2 A
Iin DC Input current +10 mA
ViN Input voltage range -3/+Vee \Y;
IsTAT DC Status voltage +Vee Vv
VEsp Electrostatic discharge (R = 1.5KW; C = 100pF) 2000 \%
Piot Power dissipation at T, <= 25°C 16 90 W
T, Junction operating temperature Internally limited °C
T Case operating temperature -40 to 150 °C
Tstg Storage Temperature -55 to 150 °C
Figure 1. Configuration Diagram(Top View) & Suggested Connections for Unused and N.C. Pins
o 4 I U 201 GROUND
ouTPUT 4 [ 1 vos 0
MNC. ! I outPuT3 OUTRUT 3 6 5| | P33 output 2
Ve [ T Vee 103 7 4 | B3 oz
Voo [ | I GND 8 O 3 | I sSTATUS
Voo [ 0 vee o 4 g 2| | = o
i i OUTPLT 4 0 4| | = outRUT 1
Vec L WS |
OUTPUT 1 [ I MC ﬁ
NAEF M/
IFo 1 I N outPUT2 -
STATUS [ 10 110 oz Ves
Connection / pin| Status N.C. Output Input
Floating X X X
To Ground Through 10KQ resistor
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VNQ860-E / VNQ860SP-E

Figure 2. Current and Voltage Conventions
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GND TII N

Vaur

(" Ven = Veen - YouTs during reverse battery condition

Table 2. Thermal data

Max Value )
Symbol Parameter Unit
S0O-20 PowerSO-10
Rthj_pin Thermal resistance junction-pins Max 8 - °CIW
. . . . 52 Note 1
Rihia Thermal resistance junction-ambient Max 58 °C/IW
37 Note 2
Rihic Thermal resistance junction-case Max - 1.4 °CIW
1.When mounted on FR4 printed circuit board with 0.5cm? of copper area ( at least 35p thick ) connected to all V¢ pins
2.When mounted on FR4 printed circuit board with 6cm? of copper area ( at least 35y thick ) connected to all Ve pins.
1S7] 3/15
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VNQ860-E / VNQ860SP-E

Electrical Characteristics (8V < V¢ <36V; -40°C < T; < 150°C; unless otherwise specified)

Table 3. Power Section
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee Operating supply voltage 55 36 \%
Vysp Undervoltage shut-down 3 4 5.5 \Y
Vov Overvoltage shut-down 36 42 48 \%
On state resistance lout = 0.25A; T; = 25°C; 270
Ron mQ
(per channel) lout = 0.25A; 540
OFF state; Vc = 24V, Tc = 25°C 70 120 LA
Is Supply current
ON state ( all channels ON) 5 10 mA
Vee- Vstar = ViN = Venp = 24V,
ILeND Output current 1 mA
Vout =0V
IL(oFF) OFF state output current | Viy= Voyt = 0V 0 10 UA
OFF state output ViN = Venp = 0V Ve = Vout = 24V,
louTieak o 240 1A
leakage current Tamb = 25°C
OFF state output ViN = Venp = 0V; Ve = 24V,
louTleak leaka ; I o, 100 LA
ge curren Vourt = 10V; Tamp = 25°C
Table 4. Switching (Ve = 24V)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Turn-on delay time of | RL= 96 from Vy rising edge to
ton) out _ 10 us
put current Vout = 2.4V
Turn-off delay time of | RL= 96 from Vy rising edge to
torF) out _ 40 us
put current Vourt = 21.6V
(dVout/dt)on | Turn-on voltage slope | Ry = 96 from Vgt = 2.4V to 19.2V 0.75 V/us
(dVout/dt)ef | Turn-off voltage slope | R = 96 from Vgt = 21.6V to 2.4V 0.25 V/us
Table 5.  Protections ( Per channel)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lim Current limitation 0.35 0.7 11 A
T(hyst) Thermal hysteresis 7 15 °C
Thermal shut-down
T o
Tsb temperature 150 175 200 c
Tr Reset temperature 135 °C
Turn-off output clamp
V | =0.25A, Ve = 24V Vee-59 [ Vee-52 | V47
demag voltage ouT cc cc cc cc \
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VNQ860-E / VNQ860SP-E

Table 6.  Logical Input ( Per channel)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
ViL Low level input voltage 1.25 \%
e Low level input current VN = 1.25V 1 LA
ViH High level input voltage . 3.25 \%
i1 High level input current. | V|y = 3.25V 10 LA
ViHysT) | Input hysteresis voltage 0.5 \
Iin Input current V|N = Ve = 36V 200 LA
VoL I/O Output votage Iy =5mA ( Fault condition ) 1 V]
Table 7. Status Pin
Symbol Parameter Test Conditions Min. Typ. Max. Unit
VstaT | Status low output voltage IsTaT = 5MA ( Fault condition ) 1 \
I_sTaT | Status leakage current Normal operation; Vgrar = Ve = 36V 10 HA
CSTAT | Status pin input capacitance | Normal operation; Vgrar = 5V 100 pF
Table 8. V¢ - Output Diode
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ve Forwardon Voltage -lout = 0.3A; T;=150°C 1 vV
Table 9.  Truth Table
Conditions MCOUTn I/On OUTPUTN STATUS
. L L L H
Normal operation
H H H H
S L L L H
Current limitation
H H X H
L L L X
Overtemperature .
H Driven low L X
L L L X
Undervoltage
H H L X
L L L H
Overvoltage
H H L H
IS7; 5/15
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Figure 3. Switching Characteristics
\Y/
IN
ton torr
t
Vour
80% |/ 90%
T ] : A
dVOUT/dt(ON) dVOUT/dt(OFF)
\ ol 10% | Y
t, tf t
Figure 4. Typical Application Schematic
MCoUTn e\ AA, - licn OUTPUTH |—fa——
MCINn  etll————
MCU VNQ860
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VNQ860-E / VNQ860SP-E

Figure 5. Waveforms
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PowerS0O-10™ Thermal Data

Figure 6. PowerS0-10™ PC Board

o I PEOLD I F=1L |

I Zent2

Layout condition of Rty and Zy measurements (PCB FR4 area= 58mm % 58mm, PCB thickness=2mm,
Cu thickness=35um, Copper areas: from minimum pad lay-out to Scm?).

= Z

Figure 7. Ryyja Vs. PBC copper areain open box free air condition

RTHj_amb (°C/W)
55

o\
40 \
\

35

Tj-Tamh=50"C

3 0 1 I I 1

PCB Cu heatsink area (cm*2)

4

8/15

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6145392/vnq860sp13tr-e.html
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Mechanical Data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a Lead-free second level interconnect . The category of
second level interconnect is marked on the package and on the inner box label, in compliance
with JEDEC Standard JESD97. The maximum ratings related to soldering conditions are also
marked on the inner box label. ECOPACK is an ST trademark. ECOPACK specifications are
available at: www.st.com

g
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Table 10. PowerS0-10"™ Mechanical Data

millimeters
Symbol

Min Typ Max

A 3.35 3.65
AN 3.4 3.6
A1 0.00 0.10
B 0.40 0.60
B 0.37 0.53
c 0.35 0.55
[l 023 0.32
D 9.40 9.60
01 7.40 7.60
E 9.30 9.50
g2 720 760
E2 (") 7.30 7.50
E4 5,00 6,10
= 5.00 .30

2 127

F 1.25 1.35

E i 1.20 140
H 13.80 14.40
H ("} 13.85 14.35

h 0.50

L 1.2 1.80
L*y 0.80 1.10

a 0 a°

o i) e ae

Mote: (*) Muar only POA PO13P

Figure 8. PowerS0O-10"™ Package Dimensions
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VNQ860-E / VNQ860SP-E

Figure 9. PowerS0O-10™ Suggested Pad and Tube Shipment (No Suffix)
w119 CASABLANCA MUAR
[ e
[i%0] ; o ﬁl’?
i EIIIIIIIZIIIIIZIIIJII!E
1 | 7,073
;E:::I i q:l e 0506
a5 E_ T 73 o All dimensions are in mm.
1 | L : I Base Q.ty|Bulk .ty [Tuba langth (£ 0.5)| A B [Cix0.1)
+ [ i Casablanca 50 1000 532 10.4(16.4] 08
Muar 50 1000 532 49 117.2( 08
Figure 10. Tape and Reel Shipment (Suffix “TR")
T
At i, I REEL DIMENSIONS
at slat location Base Q.t)‘ B0
Bulk Q.ty 600
N A (max) 330
\\ . B (min) 15
| C(x0.2) 13
R S e B A . H T I| ................................. " F 202
/ G+2/-0) 244
o P— N {min) 80
A Tepm o h T {max} 30.4
fea dar All dimensions are in mm.
H Erenimin widkh.
TAPE DIMENSIONS
Accarding to Electronic Industries Association Fe
(E1&) Standard 481 rev. A, Feb. 1986 D 21
4-—-—-—. !-—-
Tape width w 24 om i - :
Tape Hole Spacing | PO (204) | 4 coven D
Component Spacing P 24 ThRE 1 i
Hole Diameter D{x0.1i-0)] 1.5 .
Hole Diameter D1 {min) 1.5
Hole Position F{x0.05) | 115
Compartment Depth K {max) 6.5 K
Hole Spacing P1 (£ 0.1) 2 Erd
o _ 2 0
All dimensions are in mm.
[ 0000O0O0 O\
Top Mo components Components Mo components
cover
tape S00mm rmin

Lser Direction of Feed

Ermply components pocksts  s00mm min
saled with cover tapa,

Uker direction of feed

4
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VNQ860-E / VNQ860SP-E

Table 11. SO-20 Mechanical Data

DIM. mim. inch
MIN. TYP MAX. MIN. TYP. MAX.
A 2.65 0104
al 0,10 0.20 0.004 0.007
ad 2.45 0,098
b 0.35 0.49 0.013 0.019
b1 023 0.32 0.009 0.012
C 0.50 0.020
cl 45° ityp.)
D] 12.60 13.00 0496 0.512
E 10.00 10.65 0.393 0.419
= 127 0.050
F 740 7.60 0.291 0.209
L 050 127 0.19 0.050
M 0.75 0.029
S &7 (max.)
L

|

ol P8 I o E B P

Lo |

1 0

Tooooooooo
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Figure 11. SO-20 Tube Shipment ( no suffix )

A

Base Q.ty 40
Bulk Q.ty 800
Tube length (% 0.5) 532
A 3.5
B 13.8
C(x0.1) 0.6

All dimensions are in mm.

Figure 12. Tape and Reel Shipment ( suffix “13TR")

TAPE DIMENSIONS

Al min
ek bk

at slat locatian

Tape Aol
in o

ispa slari
2Smramin widh

According to Electronic Industries Association
(E1A) Standard 481 rev. &, Feb 1086

REEL DIMENSIONS

Base Q.ty 1000
Bulk Q.ty 1000
A (max) 330
B {min) 1.5
C(x0.2) 13
F 20.2
G(+2/-0) 24.4
N (min) &0
T {max) 30.4
Po

o 1

— —

Uksar direction of feed

Taps width W 73 RIci AN o o S S o W O
Tape Hole Spacing PO(£0.1) 4 S Taps | o : O i @ Do |
Component Spacing 3 12 - ) ':. } L1 _
Hole Diameter D (£0.1-0)] 15 [ ot TED 1 SR
Hole Diameter D1 (min) 1.5 B ! )
Hole Position F{x0.05) | 115 K user Dirsction of Fasd _
Compartment Depth K {max) 6.5
Hole Spacing P1({£0.1) 2
All dimensions are in mm.
c 0O o ¢ 0 O O
= dF B dF b dF | Top No comporents Components No components
COVEr
E E'w: E v: E =1 tape 500mm min
= = =] dl p = h. '\ Emply componerts pockets  500mm min
—— — — saled with oover tape.
Usar Direction of Faed
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Table 12. Revision History
Date Revision Description of Change
14-Jul-2005 1 Updates , New template.
7-Nov-2005 2 Few Updates.
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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 result 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 registered trademark of STMicroelectronics.
All other names are the property of their respective owners

© 2005 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com

‘y_l 15/15

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6145392/vnq860sp13tr-e.html

