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L9346

QUAD INTELLIGENT POWER LOW SIDE SWITCH

= QUAD POWER LOW SIDE DRIVER WITH 2x 5A
AND 2 x 3A OUTPUT CURRENT CAPABILITY

» LOW RpsoN TYPICALLY 200m¢ AND 300me
@ Tj=25°C

= INTERNAL OUTPUT CLAMPING STRUC
TURES WITH Vre = 50V FOR FAST INDUGC-
TIVE LOAD CURRENT RECIRCULATION

s LIMITED OUTPUT VOLTAGE SLEW RATE
FOR LOW EMI

= PROTECTED pP COMPATIBLE ENABLE
AND INPUT

= WIDE OPERATING SUPPLY VOLTAGE
RANGE 4.5V TO 32V

s REAL TIME DIAGNOSTIC FUNCTIONS
- OUTPUT SHORTED TO GND
- QUTPUT SHORTED TO VSS
- OPENLOAD MEASURED IN ON AND OFF

CONDITION

- LOAD BYPASS DETECTION
- OVERTEMPERATURE

= DEVICE PROTECTION FUNCTIONS
- OVERLOAD DISABLE
- REVERSE SUPPLY VOLTAGE

PROTECTED VS UP TO -2V

BLOCK DIAGRAM

Chip delivery
on request

Power S020

ORDERING NUMBERS: L9346 (power S020)
L9346DIE (chip)

- SELECTIVE THERMAL SHUTDOWN

DESCRIPTION

The L9346 is a monolithic integrated quad low
side driver realized in an advanced Mullipow-
erBCD mixed technology. The device is intended
to drive valves in automotive environment.

The inputs are pP compatible. Particular care has
been taken o protect the device against failutes,
to avoid electromagnetic interferences and to of-
fer extensive real time diagnostic.
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L9346

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Value Unit
Vs DC Supply Voltage -2to0 32 A
Vsp Supply Voltage Pulse (duration <200ms) -210 45 Vi
dVs Supply Voltage Slope 10 Vs
Tdt

VIN, EN Input Voltage | 1| 1omA -21t0186 v
Vb Diagnestic DC Output Yoltage | || 50mA -0.310 16 v
\Vobe DC Qutput Voltage -0.310 45 Vi
o1, 2 DC Qutput Current Out 1, 2 5 A
lo3, 4 DC Qutput Current Out 3, 4 3 A
loR1, 2 Reverse Output Current -5 A
loR3, 4 Reverse Qutput Current -3 A
Eoi,2 Switch-off Energyfor Inductive Loads tEo = 250ps, " 50 md
Eos, 4 T=5ms 30 md
AVGND GND Potential Difference Tj =-40 to 150°C 0.3 Vi
Tieo Juntion Temperature During Switch-off Yt <30 min 175 °C
Yt<15min 190 °C

Ti Juntion Temperature -40 to Tipis °C
Tsig Storage Temperature -55 1o 150 °C
Tipis Thermal Disable Junction Temp. Threshold 180 to 210 °C

The device is ESD protected, tested according 1o MIL883C with +2KV.
Note ™' :1e0 is the clamping time (see fig.1)

PIN CONNECTION

i
PGND [ — ] PGND
ouT1 [ ] OUT4
D1 [ 1 D4
IN4 [] ] IN1
VS [ ] EN
NC [l ] GND
IN3 [ ] IN2
D2 [ 1D3
ouT2 [ ] ouT3
PGND Il ] PGND

Heat sink connected to pins 1,10, 11, 20
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L9346

THERMAL DATA
Symbol Parameter Value Unit
Rihj< Thermal Resistance junction to case 3 KW
PIN FUNCTIONS
N. Name Function
1 GND Power Grounded
2 Out 1 Quiput 1 (5A)
3 D1 Diagnostic 1
4 IN 4 Input 4
5 VA Supply Voltage
5 NC Not Connected
7 IN 3 Input 3
8 D2 Diagnostic 2
9 Out 2 Output 2 (5A)
10 GND Power Ground
11 GND Power Ground
12 Out 3 OQutput 3 (3A)
13 D3 Diagnostic 3
14 IN2 Input 2
15 GND Signal Ground
16 EN Common Enable
17 IN 1 Input 1
18 D4 Diagnostic 4
19 Qut 4 Quiput 4 (3A)
20 GND Power Ground
Figure 1: teo Clamping Time
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L9346

Figure 2: Pat Position (Chipsize 4.95 x 3.88)
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L9346

Pad Coordinates (Reference point X =0, Y = 0: Center of die)

Pat opening center position

Coordinates in (um)

Pad Nr. Pad Name Size in (um) Description X Y
1 PG3 178 x 280 Power Ground 3 2286.5 1175
2 PG3 178 x 280 Power Ground 3 2286.5 506
3 PG2 178 x 280 Power Ground 2 2286.5 g8
4 PG2 178 x 280 Power Ground 2 22865 -842
5 ouTta2 280x 178 Output 2 5A 14725 -844
6 ouT2 280x 178 Output 2 5A 1722.5 -1644
7 D2 178x 178 Diagnostic 2 1036 -1644
8 IN3 178x 178 Input 3 648 -1644
9 Vs 178x 178 Supply Voltage -260 -1644
10 IN4 178x 178 Input 4 -648 -1644
11 D1 178x 178 Diagnostic 1 -1036 -1644
12 OUuT1 280x 178 Output 1 BA -1722.5 -1644
13 QUT1 280 x 178 Output 1 5A -1472.5 -844
14 PG1 178 x 178 Power Ground 1 -2286 -842
15 PGA 178 x 178 Power Ground 1 -2286 88
16 PG4 178 x 178 Power Ground 4 -2286 506
17 PG4 178 x 178 Power Ground 4 -2286 1175
18 ouT4 280x 178 Output 4 3A -1448 865
19 ouT4 280x 178 Output 4 3A -1656 1644
20 D4 178x 178 Diagnostic 4 -970 1644
21 IN1 178x 178 Input 1 -582 1644
22 EN 178x 178 Common Enable -194 1644
23 GND 178x 178 Signal Ground 194 1644
24 IN2 178x 178 Input 2 582 1644
25 D3 178x 178 Diagnaostic 3 970 1644
26 ouTs 280x 178 Output 3 3A 1656.5 1644
27 QuUT3 280x 178 Output 3 3A 1448.5 865
Test pad Size X Y
Gate 2 d=102 1447 -1612
VTERM2 d=102 1260 -1600
IOLRED d=102 449 5 -1455.5
ESD 178 x 178 260 -1644
VTERM1 d=102 -1260 -1600
GATE1 d=102 -1447 -1612
GATE4 d=102 -1381 1600
VTERM4 d=102 -1194.5 1600
VTERM3 d=102 1194.5 1600
GATE3 d=102 1381 1600

4
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L9346

ELECTRICAL CHARACTERISTICS (Operating Range)
The electrical characteristics are valid within the below defined operating range, unless otherwise specified.)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vs Board Supply Voltage 45 12 32 Vi
Ti1 Junction Temperature -40 150 °C
Ti2 Junction Temperature Tt < 15min ¥ over life time 150 Tipis °C
NOTE:

2) Parameters guarantead by correlation

ELECTRICAL CHARACTERISTICS (Vs = 4.5 to 32V; -40°C < Tj1 £ 150°C < Tj2 < Tjpis, unless other
wise specified.)

Symbol Parameter Test Condition - Value Tix _Value Te Unit
Min. | Typ. | Max. | Min. | Max.
Supply
Ivs oFF DC Supply Current Off EN=1.0V 5 10 mA
lvs oN DC Supply Current On Vs < 14V; ViN, VEn = 2V 8 mA
DiagnosticOutputs D 1-D 4
VoL Diagnostic Output Low | Ip<3mA 0.65 1.0 1.5 v
Voliage
IbLE Diagnostic Cutput Vo = 14v¥ 0.1 2 20 | pA
Leakage Current
Quiputs OQut 1 - Out 4
Vouv 14 Open Load Voltage Vin=1V 0.525 x| 0.55x |0.575x |05 xVs| 065x | V
Threshold VS Vs VS Vs
Vouvnys14 | Hysteresis 0.003x v
Vs
AVouvi-4, | Open Load Difference ViNt42,3=1V; VOc- | VOc- | VOc- | VOc- | VOc- Y
23,41,32 | Voltage Threshald VOc =16 to 4.5V 1.0V 1.25V | 1.5V 0.8V 1.7V
VOc = output voltage of
other channel
Vouv hys1-4, | Open Load Hysteresis 40 mv
2341, 52
louc1,2,3,4 | Open Load Current VEN = ViIN= 2V; 160 320 480 580 mA
Threshold Vs =6.510 16V
looc1, 2 Over Load Current Vs > 6.5V, 5 10 4 A
looc 3,4 Threshold Vour = 32V 3 6 24 A
VocL Output Voltage During locL > 200mA 45 52 60 v
Clamping
SON,OFF Output (fall, rise) slew ¥ Joue <€ lo € looc 400 1500 2850 200 3500 |V/mA
rate
Rio Internal Output Pull VEn =1V 10 20 40 50 KQ
Down Resistor
Rbsont, 2 | Output On Resistance Ti=25°C 200 300 mQ
Ti = 150°C 500
Vs > 9.5V lo12 = 2A
Robsong 4 T = 25°C 300 450 me
T = 150°C; lo34a=1.3A 750
NOTE:

2) Parameters guaranieed by correlation
' The diagnostic outputis short circuit protected upto Vo = 16V

Yys =910 16V

6/13
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L9346

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Condition Value Ts Value Tp Unit
Min. | Typ. | Max. Min. Max.
Inputs IN1-4, EN
VINENL Logic Input/Enable Low -0.3 1 0.8 vV
Voltage
VINENH Logic Input/Enable High | IN, EN 2.0 18 v
Voliage
VENINnys | Logic Input Hysteresis 0.2 0.4 0.8 v
Iing Input Sink Current ViN = 2 to 12V 10 30 60 240 | pa
IEN Enable Sink Current 10 20 40 240 pA
Timing
tooN Output Delay ON Time | ® Fig. 7 4 25 is
tp oFF Output Delay OFF Time | ® Fig. 7 5 15 30 us
tDH-L, Diag Diag. Delay Output ) Fig. 6 8 65 a0 1s
OFF Time
b oU Diagnestic Open Load Vs =910 16V, Fig 8 8 50 s
Delay Time lo < loue
tooL Diagnostic Overload Vs =910 16V, Fig 8 50 160 300 us
Delay Switch-OFF Time | o > looc
toEnon | Enable ON Time 8 Fig. 7 4 25 1s
1D ENOFF Enable OFF Time 8l Fig. 7 4 25 us
NOTE:
5) Open pins (EN, IN) are detected as low
® Vs =910 16V ~ louc < lo < locc
DIAGNOSTIC TABLE
CONDITIONS EN IN ouT DIAG.
Normal Function L X off L
H L off L
H H on’’ H
GND short Vouyp < 0.55Vs L X off H
Load bypass AVo1-423>21.25V H L off H
Open Load lo1,2,3,4tp < 320mA H H on’’ L
Tiyp > 190°C Overtemperature® X X off L
Over Load lomin1,3 > 5A H H off L
lomin2,4 = 3A
Reset and Overtemperature Latch X _/— DC don'tcare DC don't care

NOTE:

"V For Vs = 4510 6.5V, lo < 2A, the diag. table is valid
® i one diag. status shows the cvertemperature, recognition, in parallel this output will be switched OFF internally.
The corresponding channel should be switched OFF additionally by its input signal, ctherwise the overload latch will be set aftertpeLis passed.

This behaviour is ralated to the overdrop sensing which is used as over load recognition.

The overtamperatura is latched (DIAG = L) until the level of the IN signal changes to low.

4
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L9346

CIRCUIT DESCRIPTION

The L9346 is a quad low side driver for inductive
loads like valves in automotive environment. The
internal pull down current sources at the EN-
ABLE and INPUT pins assure in case of open in-
put conditions that the device is switched off. An
output voltage slope limitation for du/dt is imple-
mented to reduce the EMI. An integrated active
flyback voltage limitation clamps the output volt-
age during the flyback phase to 50 V.

Each driver is protected against short circuit at
VouT < 32V and thermal overload. In short circuit
condition the output will be disabled after a short
delay time tpoL. The thermal disable for TJ >
180°C of the output will be reseted if the junction
temperature decreases about 20°C below the dis-
able thresholdtemperature.

The overtemperature information is stored until IN

L.

For the real time error diagnosis the voltage and
the current of the outpuis are compared with in-
ternal fixed values VYouv for OFF and louc for ON
conditions to recognize open load (RL = 20 KQ,
RL > 38%) in OFF and ON conditions.

Also the output voltages Vo1 - 4 are compared to

Figure 3. Diagnostic Overload Delay Time

each other output in OFF condition with a fixed
offset of AVouv to recognize load bypasses. To
suppress the AVouv diagnoses during the flyback
phases of the compared output, the AVOUYV diag-
nostic includes a latch function.

Reaching the flyback clamping voltage VocL the
diagnostic signal is reseted by a latch. To activate
again this kind of diagnostic a low signal at the
correspondent INPUT or the ENABLE pin must
be applied (see also Fig.3). The outputs 1 and 4
are compared for AVouv and also cutputs 2 and 3
are compared.

The diagnostic output level in connection with dif-
ferent ENABLE and INPUT conditions allows to
recognize different fail states, like overtemp, short
to Vss, shortto GND, bypass to GND and dis-
connected load (see diagnostictable).

The diagnosticoutput is protected against short
circuit. Exceeding the over load current threshold
looc, the output current will be limited internally
during the diagnostic overload delay switch-off
time tDoL

The device complies the 1SQ pulses imposed 1o
the supply voltage of the valves without any fail
ures of the functionality.
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L9346

Figure 4. OUTPUT SLOPE (Resistive load for testing)
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L9346

Figure 6. TIMING (tpoL, tbiou)
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L9346

Figure 8. Logic Diagram
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L9346

POWERSO20 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 3.60 0.1417
al 0.10 0.30 0.0038 0.0118
a2 3.30 0.1299
a3 0 0.10 0 0.0039
b 0.40 0.53 0.0157 0.0208
c 0.23 0.32 0.0089 0.0126

D (1) 15.80 16.00 0.6220 0.6299
E 13.90 14.50 0.5472 0.570
e 1.27 0.050
e3 11.43 0.450

E1 (1) 10.90 11.10 0.4291 0.437
E2 290 0.1141
G 0 0.10 0 0.0039
h 1.10
L 0.80 1.10 0.0314 0.0433
N 10° {max.)
S 8° {max.)
T 10.0 | 0.3937

{1)"D and E1” do not include mold flash or protrusions
- Mold flash or protrusions shall not exceed 0.15mm (0.006%)
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L9346

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelactronics 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 fromits use. No
licensa is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification men-
tioned in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are not authorized for use as critical compoenents in litfe support devices or systems without ex-
press written approval of SGS-THOMSON Microelectronics.
© 1997 SGS-THOMSON Microelectronics — Printedin Italy — All Rights Reserved
SGS-THOMSON Microelectronics GROUP OF COMPANIES

Australia - Brazil - Canada - China - France - Germany - [taly - Japan - Korea - Malaysia - Malta - Morocco - The Nethetlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
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