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3-Phase Power MOSFET Controller for Automotive Applications

Features and Benefits

= Drives wide range of N-channel MOSFETs in 3-phase bridges

= PFM boost converter for use with low-voltage battery supplies

= Internal LDO regulator for gate-driver supply

= Bootstrap circuits for high-side gate drivers

= Current monitor output

= Adjustable battery overvoltage detection

= Diagnostic outputs

= Motor lead short-to-battery, short-to-ground, and bridge-
open protection

= Undervoltage protection

= —40°C to 150°C T; operation

= Thermal shutdown

Package 36-pin QSOP (LQ):

Approximate scale 1:1

Description

The A3935 is designed specifically for automotive applications
thatrequire high-power motors. Each provides six high-current
gate drive outputs capable of driving a wide range of N-channel
power MOSFETs.

A requirement of automotive systems is steady operation over
a varying battery input range. The A3935 integrates a pulse-
frequency modulated boost converter to create a constant
supply voltage for driving the external MOSFETs. Bootstrap
capacitors are utilized to provide the above battery supply
voltage required for N-channel FETs.

Direct control of each gate output is possible via six TTL-
compatible inputs. A differential amplifier is integrated to
allow accurate measurement of the current in the three-phase
bridge.

Diagnostic outputs can be continuously monitored to protect
the driver from short-to-battery, short-to-supply, bridge-open,
and battery under/overvoltage conditions. Additional protection
features include dead-time, VDD undervoltage, and thermal
shutdown.

The A3935issupplied ina36-lead 0.8 mm pitch QSOP (package
LQ, similar to SOICW). The lead (Pb) free variants (suffix—T)
have 100% matte tin leadframe plating.
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A3935 3-Phase Power MOSFET Controller for Automotive Applications

Selection Guide

Part Number Pb-free Packing Terminals Package
A39 ! - . QSOP (similar to
A39 -T2 Yes 1500 pieces/reel 36 SOICW) surface mount

Variant has been determined to be obsolete and is no longer in production. Status change: October 31, 2011.

2Variant is in production but has been determined to be NOT FOR NEW DESIGN. This classification indicates that
sale of the variant is currently restricted to existing customer applications. The variant should not be purchased for
new design applications because obsolescence in the near future is probable. Samples are no longer available.

Status change: October 31, 2011.

Absolute Maximum Ratings

Parameter Symbol Conditions Rating Units
VeaT VBAT pin
V VDRAIN pin
Load Supply Voltage DRAIN P - —0.6 to 40 \Y
VBOOST VBOOST pin
VBOOSTD VBOOSTD pln
VHx GHA, GHB, and GHC pins —4 to 55 \
Vgx SA, SB, and SC pins —4 to 40 \
Output Voltage Range -
Vaix GLA, GLB, and GLC pins —4to 16 \Y
Vey CA, CB, and CC pins —0.6 to 55 \
o Vesx CSN and CSP pins
Sense Circuit Voltage - -41t06.5 \
VLSS LSS pin
Logic Supply Voltage Vop VDD pin
VOVSET OVSET pin
V BOOSTS pin
BOOSTS P ~031065 v
Logic Input/Output Vesout CSOUT pin
VDSTH VDSTH pin
remaining logic pins
ESD Rating — Human Body Model AEC-Q100-002; all pins 2.5 kV
ESD Rating — Charged Device Model AEC-Q100-011; all pins 1050 \%
Operating Temperature Ta Range K —40to 135 °C
Fault conditions that produce excessive junction temperature
Junction Temperature* T y(max) will activate device thermal shutdown circuitry. These condi- 150 °C
tions can be tolerated, but should be avoided.
Storage Temperature Range Tstg -55to 150 °C
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A3935

3-Phase Power MOSFET Controller for Automotive Applications
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Functional Block Diagram
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A3935

3-Phase Power MOSFET Controller for Automotive Applications

ELECTRICAL CHARACTERISTICS at T; =—40°C to 150°C, Vgar = 7t0 16 V, Vpp = 4.75 t0 5.25 V, ENABLE = 22.5 kHz,

50% duty cycle, two phases active;unless otherwise noted

Characteristics | symbol | Conditions | Min. [Typl| Max. | Units
Power Supply
Vpp Supply Current Iop All logic inputs =0 V - - 7.0 mA
Vgar Supply Current IgaT All logic inputs =0 V - - 3.0 mA
Battery Voltage Operating Range Vgar 7.0 - 40 \Y
- Ipgoot = —lox = 10 MA, Voot = Vres — Vex 0.8 - | 20 v
Bootstrap Diode F d Volt V
ootstrap Diode Forward Voltage DBOOT Ios007 = —log = 100 MA 15 — 23 v
- - roBooT(100 MA) = (Vpgoot(150 mA) 3
Bootstrap Diode Resistance "DBOOT ~Vpsoor(50 mA)) / 100 mA 25 7.5 Q
Bootstrap Diode Current Limit2 lom 3V <Vgeg—Vex <12V -150 - | -1150 | mA
Bootstrap Quiescent Current lox Ve =40V, GHx = ON 10 - 30 PA
) Vsy = low, to guarantee AV = +0.5 V refresh of 0.47 pF
Bootstrap Refresh Time refresn Bootstrap Capacitor, CBOOT, to Vg, — Vg, = +10 V 20 Hs
VREG Output Voltage3 Vreg  |Vear =7 t0 40V, Vgoost from Boost Regulator 12.7 - 14 \Y
VREG DrOpOUt VOItage4 VREGDO VREGDO = VBOOST - VREG’ IREG =40 mA - 0.9 - \%
Gate Drive Average Supply Current IrReG No external dc load at VREG, Cggg = 10 uF - - 40 mA
VREG Input Bias Current Iregbias  |Current into Vgoost, ENABLE =0 - - 4.0 mA
Boost Supply
VBOOST Output Voltage Limit Veoostm |[Vear =7V 14.9 - 16.3 \
VBOOST Output Voltage Limit Hysteresis AVBoosTMm 35 - 180 mV
Boost Switch On Resistance "bsn)  |lBoosTtp < 300 mA - 1.4 3.3 Q
Boost Switch Maximum Current lsoosTsw - - 300 mA
Boost Current Limit Threshold Voltage Vi) |Increasing Vgoosts 0.45 - 0.55 \
Off Time tofr 3.0 - 8.0 ys
Blanking Time tolank 100 - 220 ns
Control Logic
) Vi Minimum high level input for logic 1 2.0 - - \Y
L Input Volt:
egic Input Voltage Vio) Maximum low level input for logic O — - 0.8 \Y
i hey  [Vi= Voo - — [ 500 | pA
Logic Input Current
gic Input Lu o V=08V 50 | - | - | pA
Logic Input Hysteresis Vinys 100 - 300 mV
Logic Output High Voltage VoHy [|loy =—800 pA Vg%_ - -
Logic Output Low Voltage Vo loy = 1.6 MA - - 0.4
Gate Drives, GHx (internal source, or upper, switch stages)s
GHx: I,y =—10 mA, Vg, =0 VgEz%_ - | Vres | Vv
Output High Voltage VbsL(H) v .
GLx: ly=—10mA, V g5 =0 (F;_Ez% - | Vres |V
Vspu =10V, T, = 25°C - |s8o0| - mA
t (pul |
Source Current (pulsed) xU Vgpy = 10V, T; = 135°C 400 - - mA
) lyy=-150 mA, T, = 25°C 4.0 - 10 Q
Source On Resistance 'sbu(on) Cu =150 mA, T, = 135°C 70 _ 15 Q
Continued on the next page...
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A3935 3-Phase Power MOSFET Controller for Automotive Applications

ELECTRICAL CHARACTERISTICS (continued) at Ty = -40°C to 150°C, Vgar =7t0 16 V, Vpp =4.75t0 5.25 V,
ENABLE = 22.5 kHz, 50% duty cycle, two phases active;unless otherwise noted

Characteristics | Symbol | Conditions | Min. [Typl| Max. | Units
Gate Drives, GLx (internal sink or lower switch stages)®
) VpsL =10V, T, =25°C - 850 - mA
Sink Current (pulsed) (v Vos, = 10V, T, = 135°C 550 — — vy
. . Iy =150 mA, T = 25°C 1.8 - 6.0 Q
Sink On Resistance foSLeen) || "=150 mA, T, = 135°C 30 | - | 75 | a
Gate Drives, GHx, GLx (General)5.6
Propagation Delay, Logic only tog Logic input to unloaded GHx, GLx - - 150 ns
Output Skew Time tsk(o) Grouped by edge, phase—to—phase - - 50 ns
Dead Time (shoot-through prevention) tgead Between GHx, GLx transitions of same phase 75 - 180 ns
Sense Amplifier
Input Bias Current? Ibias CSP=CSN=0V -180 - | 360 MA
Input Offset Current? o CSP=CSN=0V - - +35 PA
Input Resistance . CSP with respect to GND - 80 - kQ
: CSN with respect to GND - 4.0 - kQ
Diff. Input Operating Voltage Vip Vip = CSP - CSN, -1.3V <CSPN <4V - - | 200 | mV
Output Offset Voltage Voo CSP=CSN=0V 77 250 | 450 mV
Output Offset Voltage Drift AVgg [CSP=CSN=0V - 100 - pv/ec
Input Common Mode Operating Range Vic CSP = CSN -1.5 - 4.0 Vv
Voltage Gain Ay Vp = 40 to 200 mV 18.6 |19.2| 19.8 | VIV
Low Output Voltage Error Ey Vip=0to40 mV, Vg =(19.2 x V|p) + Vg + E, - - 25 mV
DC Common Mode Attenuation Ayvc CSP = CSN =200 mV 28 - - dB
Output Resistance ro Vesout=2.0V - 8.0 -
Output Dynamic Range VesouT |lesout = —100 pA at top rail, 100 pA at bottom rail 0.075 | - \é)DSS—
Output Current, Sink lsink Vesoutr =25V 20 - - mA
Output Current, Source? lsource  |Vesoutr =2.5V -1.0 - - mA
VDD Supply Ripple Rejection PSRRypp [CSP = CSN = GND, frequency =0 to 1 MHz 20 - - dB
VREG Supply Ripple Rejection PSRRygeg [CSP = CSN = GND, frequency = 0 to 300 kHz 45 - - dB
Small Signal 3 dB Bandwidth BWizgp |10 mV input - 1.6 - MHz
AC Common Mode Attenuation Avcae)  |Vem = 250 mV(pp), frequency = 0 to 800 kHz 26 - - dB
Output Slew Rate (positive or negative) SR 200 mV step input, measured at 10/90% points 10 - - V/us
Fault Logic
VDD Undervoltage Vopwy)  [Pecreasing Vpp 3.8 - 4.3 \Y
VDD Undervoltage Hysteresis AVppwy)  |Vobirecovery) = Vpov) 100 - 300 mV
OVSET Operating Voltage Range VsET(ov) 0 - Vpp \
OVSET Calibrated Voltage Range VsET(ov)cal 0 - 25 \
OVSET Input Current Range? ISET(ov) -1.0 - 1.0 HA
0V <Vgeron <25V 19.4 - 40 \
VBAT Overvoltage Range VBATo)  [increasing (\/E:AT, Vserion =0V 194 |224| 254 | V
VBAT Overvoltage Hysteresis AVgat(ov) |Percent of Vear(oy) Value set by Vgerioy) 9.0 - 15 %

Continued on the next page...
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A3935

3-Phase Power MOSFET Controller for Automotive Applications

ELECTRICAL CHARACTERISTICS (continued) at T; = -40°C to 150°C, Vgar =7t0 16 V, Vpp =4.75t0 5.25 V,
ENABLE = 22.5 kHz, 50% duty cycle, two phases active;unless otherwise noted

Characteristics Symbol Conditions Min. |Typl.| Max. | Units
\VBAT Overvoltage Gain Constant KpaT(ov) \vetion = (Kpation X YSET(OV)) * Veation(0) - 12 - VIV
VBAT(0v)(0) 8t VsET(ov) = 0
VBAT Undervoltage Veaty) |Decreasing Vgar 50 |525| 55 \
VBAT Undervoltage Hysteresis Vearwy) |Percent of Vet 8.0 - 12 %
VREG Undervoltage VRregwy) |Pecreasing Vreg 9.9 - 1.1 \Y
VDSTH Input Range VbsTH 0.5 - 3.0 v
VDSTH Input Current IpstH  |VpstH>0.8V 40 - 100 [VIaN
Short—to—Ground Threshold Vsram With a high—side driver on, as Vgy decreases, Vbsth—| _ |VbstH* Vv
VDRA|N - VSX > VSTG causes a fault 0.3 0.2
With a low—side driver on, as Vgy increases, VpsTtH— VpsTH +
hort-to-B Threshol V - \Y%
Short-to-Battery Threshold STB() Vg, — Vs > Vs7g causes a fault 0.3 0.2
Vaar +
\VDRAIN-Open Bridge Operating Range Vpramn |7V < Vgar <40V -03 | - EZ‘A(T) %
'VDRAIN_Open Bridge Current lvprain |7V <Vpar <40V 0 - 1.0 mA
'VDRAIN /Open Bridge Threshold Voltage Vapeoqh) |If Vorain < Vepcotr then a bridge fault occurs 1.0 - 3.0 \
Thermal Shut Down Temperature T, 160 | 170 | 180 °C
Thermal Shutdown Hysteresis AT, 7.0 10 13 °C

1Typical data are for initial design estimations only, and assume optimum manufacturing and application conditions. Performance may vary for individual

units, within the specified maximum and minimum limits.

2Negative current is defined as coming out of (sourcing) the specified device terminal.
3For Veoostm < VeoosT < 40 V power dissipation in the Vgeg LDO increases. Observe T < 150°C limit.
4With Vgoogt decreasing, dropout voltage measured at Vgeg = Vreg(rer — 200 MV where Vregrer) = Vreg at Veoost = 16 V.

SFor GHx: Vgpy = Vex = Varx Vst = Verx = Vsw Vosin) = V

cx— Vspu — Vsx-

6For GLx: Vspy = Vres — Vo Vost = Veux — Visss Vosin) = Vree — Vsou — Viss.
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A3935 3-Phase Power MOSFET Controller for Automotive Applications

Thermal Characteristics

Characteristic

Symbol

Test Conditions*

Value

Units

Package Thermal Resistance

Reua On 4-layer PCB, based on JEDEC standard

44

°C/W

*Additional thermal information available on Allegro Web site.

Power Dissipation versus Ambient Temperature
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A3935

3-Phase Power MOSFET Controller for Automotive Applications

Terminal Descriptions

AHI, BHI, and CHI. Direct control of high-side gate outputs
GHA, GHB, and GHC. Logic 1 drives the gate on. Logic 0 pulls
the gate down, turning off the external power MOSFET. Inter-
nally pulled down when the terminal is open.

ALO, BLO, and CLO. Direct control of low-side gate outputs
GHA, GHB, and GHC. Logic 1 drives the gate on. Logic 0 pulls
the gate down, turning off the external power MOSFET. Inter-
nally pulled down when the terminal is open.

BOOSTD. Boost converter switch drain connection.
BOOSTS. Boost converter switch source connection.

CA, CB, and CC. High-side connection for the bootstrap
capacitors, CBOOTX, positive supply for high-side gate drive.
The bootstrap capacitor is charged to Vygg when the output Sx
terminal is low. When the output swings high, the voltage on this
terminal rises with the output to provide the boosted gate voltage
needed for N-channel power MOSFETs.

CSN. Input for current-sense differential amplifier, on the
inverting, negative side. Kelvin connection for the ground side of
the current-sense resistor, RSENSE.

CSOUT. Amplifier output voltage proportional to the current
sensed across an external low-value resistor placed in the ground
side of the power MOSFET bridge.

CSP. Input for current-sense differential amplifier, on the non-
inverting, positive side. Connected to the positive side of the
sense resistor, RSENSE.

ENABLE. Logic 0 disables the gate control signals and switches
off all the gate drivers (low) causing a coast condition. Can be
used in conjunction with the gate inputs to PWM (pulse wave
modulate) the load current. Internally pulled down when the
terminal is open.

FAULT . Diagnostic logic output signal. When low, indicates
that one or more fault conditions have occurred.

GHA, GHB, and GHC. High-side gate drive outputs for
N-channel MOSFET drivers. External series gate resistors can
control the slew rate seen at the power driver gate, thereby
controlling the di/dt and dv/dt of Sx outputs.

GLA, GLB, and GLC. Low-side gate drive outputs for external,
N-channel MOSFET drivers. External series gate resistors can
control slew rate.

GND. Ground, or negative, side of VDD and VBAT supplies.

LSS. Low-side gate driver return. Connects to the common
sources on the low sides of the power MOSFET bridge.

OVFLT. Logic 1 indicates that the V47 level exceeded the
VBAT overvoltage trip point set by the OVSET level. It will
recover after exceeding a hysteresis below that maximum value.
Normally, it has a high-impedance state. If OVFLT and UVFLT
are both in high-impedance state; then, at least, a thermal
shutdown or VDD undervoltage has occurred.

OVSET. A positive dc level that controls the VBAT overvoltage
trip point. Usually, set by a precision resistor divider network
between VDD and GND, but can be held grounded for a preset
value. When this terminal is open, it sets an unspecified but high
overvoltage trip point.

SA, SB, and SC. Directly connected to the motor terminals,
these terminals sense the voltages switched across the load and
are connected to the negative side of the bootstrap capacitors,
CBOOTX. Also, are the negative supply connection for the
floating high-side drivers.

UVFLT. Logic 1 indicates that the V7 level is below its
minimum value. It will recover after exceeding a hysteresis above
that minimum value. Has a high-impedance state. If UVFLT and
OVFLT are both in high-impedance state; then, at least, a thermal
shutdown or VDD undervoltage has occurred.

VBAT. Battery voltage. Positive input. usually connected to the
motor voltage supply.

VBOOST. Boost converter output, 16 V nominal, is also the
input to the regulator for VREG. Has internal boost-current
and boost-voltage control loops. In high-voltage systems is
approximately one diode drop below Vgar.

VDD. Logic supply, +5 V nominal.

VDRAIN. Kelvin connection for drain-to-source voltage monitor.
Connected to the high-side drains of the MOSFET bridge. High
impedance when this terminal is open, and registers as a short-to-
ground fault on all motor phases.

VDSTH. A positive dc level that sets the drain-to-source monitor
threshold voltage. Internally pulled down when this terminal is
open.

VREG. High-side gate driver supply, 13.5 V nominal. Has low-
voltage dropout (LDO) feature.

Allegro-
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A3935

3-Phase Power MOSFET Controller for Automotive Applications

Functional Description

Motor Lead Protection. A fault detection circuit monitors

the voltage across the drain-to-source of the external MOSFETs.
A fault is asserted low on the output terminal, FAULT, if the
drain-to-source voltage of any MOSFET that is instructed to
turn on is greater than the voltage applied to the Vpgry input
terminal. When a high-side switch is turned on, the voltage from
Vprain to the appropriate motor phase output, Vgy, is examined.
If the motor lead is shorted to ground before the high-side is
turned on, the measured voltage will exceed the threshold and
the FAULT terminal will go low. Similarly, when a low-side
MOSFET is turned on, the differential voltage between the motor
phase (drain) and the LSS terminal (source) is monitored. Vpgry
is set by a resistor divider to Vpp.

The Vpran 1s intended to be a Kelvin connection for the
high-side, drain-to-source monitor circuit. Voltage drops across
the power bus are eliminated by connecting an isolated PCB trace
from the Vpp Ay terminal to the drain of the MOSFET bridge.
This allows improved accuracy in setting the Vpgry threshold
voltage. The low-side, drain-to-source monitor uses the LSS
terminal, rather than Vpp Ay, for comparison with Vpgry.

The A3935 just reports these motor faults.

Fault Outputs. Transient faults on any of the fault outputs

are to be expected during switching, and will not disable the

gate drive outputs. External circuitry or controller logic must
determine if the faults represent a hazardous condition.

FAULT. This terminal will go active low when any of the follow-
ing conditions occur:

* Vpar overvoltage * Motor lead short-to-supply

or short-to-battery
* Vpar undervoltage )
* Bridge (or Vpramy) open

* Vreg undervoltage « Vppp undervoltage

* Motor lead short-to-ground « Thermal shut down

OVFLT. Asserts high when a Vg1 overvoltage fault occurs and
resets low after a recovery hysteresis. It has a high-impedance
state when a thermal shutdown or Vp, undervoltage occurs. The
voltage at the OVSET terminal, VyyggT, controls the Vg1 over-
voltage set point Vgr(qy), as follows:

VBaT(ov) = (ABAT(0v) * VsET(ov)) T VBAT(0v)(0)
where Agar(oy) 18 the gain (12) and Vg ar(oy (o) 18 the value of
Viat(ov) When Vggr(oy) = 0 (Var(ov) = 22.4). For the above
formula to be valid, all variables must be in range and below the
maximum operating specification.

UVFLT. Asserts high when a Va1 undervoltage fault occurs and
resets low after exceeding a recovery hysteresis. It has a high-
impedance state when a thermal shut down or Vp undervoltage
occurs. OVFLT and UVFLT are mutually exclusive by definition.

Current Sensing. A current-sense amplifier is provided to
allow system monitoring of the load current. The differential
amplifier inputs are intended to be Kelvin-connected across a
low-value sense resistor or current shunt. The output voltage is
represented by:

Vesout = (loap Ay X Rsense) + Vos
where Vg is the output voltage calibrated at zero load current
and Ay is the differential amplifier gain of about 19.2. If either
the CSP or CSN pin is open, the CSOUT pin will go to its
maximum positive level.

Shut Down. If a fault occurs because of excessive junction
temperature or undervoltage on Vpp or Vpur, all gate driver
outputs are driven low until the fault condition is removed. In
addition, the boost supply switch and VREG are turned off until
those undervoltages and junction temperatures recover.

Boost Supply. Vgpogt is controlled by an inner current-
control loop, and by an outer voltage-feedback loop. The
current-control loop turns off the boost switch for 5 us whenever
the voltage across the boost current-sense resistor exceeds

500 mV. A diode reverse-recovery current flows through the
sense resistor whenever the boost switch turns on, which could
result in turning off the switch again if not for the blanking-time
circuit. Adjustment of this external sense resistor determines the
maximum current in the inductor. Whenever Vggogt exceeds the
predefined threshold, 16 V nominal the boost switch is inhibited.
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A3935

3-Phase Power MOSFET Controller for Automotive Applications

Input Logic Table

Input Output )
ENABLE xLO xHI GLx GHx Mode of Operation
0 Don’t Care | Don’t Care 0 0 All gate drive outputs low
1 0 0 0 0 Both gate drive outputs low
1 0 1 0 1 High-side on
1 1 0 1 0 Low-side on
1 1 1 0 0 XOR circuitry prevents shoot-through
Fault Response Table
Operating Conditions Fault Output Regulator State Driver Output
Fault Mode ENABLE | FAULT | OVFLT | UVFLT | Boost VRrEG GHx GLx
No Fault Don’t Care 1 0 0 ON ON a a
Short-to-Battery 1b 0 0 0 ON ON a a
Short-to-Ground 1c 0 0 0 ON ON a a
Bridge (VDRAIN) Fault 1d 0 0 0 ON ON a a
VREG Undervoltage Don’t Care 0 0 0 ON ON a a
VBAT Overvoltage Don’t Care 0 1 0 OFFe ON a a
VBAT Undervoltagef Don’t Care 0 0 1 OFF OFF 0 0
VDD Undervoltagef Don’t Care 0 High Z High Z OFF OFF 0 0
Thermal Shut Downf Don’t Care 0 HighZ | HighZz OFF OFF 0 0

aDetermined by input states: xLO, xHI, and ENABLE. See Input Logic table.
bShort-to-battery can only be detected when the corresponding GLx = 1. This fault is not detected when ENABLE = 0.
cShort-to-ground can only be detected when the corresponding GHx = 1. This fault is not detected when ENABLE = 0.
dBridge fault appears as a short-to-ground fault on all motor phases. This fault is not detected when ENABLE = 0.
eOff only because Vgopost = Var, Which is above the voltage threshold of the Boost regulator voltage control loop.
fThese faults are not only reported, but also action is taken by the internal logic to protect the A3935 and the system.
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A3935

3-Phase Power MOSFET Controller for Automotive Applications

Pin-out Diagram

csp [T 136] CsN
VDSTH [2] 35] vDD
Lss [3] 34] csouT1
GLC [4] [33] OVSET
sc [5] [32] ENABLE
GHC [§] 31] CHI
cc [7] 30] cLo
GLB [8] 29] BLO
sB [9] 28] BHI
GHB [10] 27] AHI
CB [11] 26] ALO
GLA [1Z] [25] FAULT
SA [13] [24] OVFLT
GHA [14] 23] UVFLT
CA [15] 22] VBAT
VREG [T8] [21] GND
VDRAIN [17] 20] BOOSTD
VBOOST [T8| [19] BoOSTS
Terminal List
Number Name Function Number Name Function
1 CSP Current-sense input, positive-side 19 BOOSTS | Boost switch, source
2 VDSTH | DC input, drain-to-source monitor threshold voltage 20 BOOSTD | Boost switch, drain
3 LSS Gate-drive source return, low-side 21 GND Ground, dc supply returns, negative
4 GLC Gate-drive C output, low-side 22 VBAT | Battery supply, positive
5 SC Load phase C input 23 UVFLT | VBAT undervoltage fault output
6 GHC Gate-drive C output, high-side 24 OVFLT | VBAT overvoltage fault output
7 CcC Bootstrap capacitor C 25 FAULT | Active-low fault output, primary
8 GLB Gate-drive B output, low-side 26 ALO Gate control input A, low-side
9 SB Load phase B input 27 AHI Gate control input A, high-side
10 GHB Gate-drive B output, high-side 28 BHI Gate control input B, high-side
11 CB Bootstrap capacitor B 29 BLO Gate control input B, low-side
12 GLA Gate-drive A output, low-side 30 CLO Gate control input C, low-side
13 SA Load phase A input 31 CHI Gate control input C, high-side
14 GHA Gate-drive A output, high-side 32 ENABLE | Gate output enable
15 CA Bootstrap capacitor A 33 OVSET | DC input, overvoltage threshold setting for VBAT
16 VREG | Gate drive supply, positive 34 CSOUT | Current-sense amplifier output
17 VDRAIN | Kelvin connection to MOSFET high-side drains 35 VDD Logic supply, nominally +5 V
18 VBOOST | Boost supply output 36 CSN Current-sense input, negative-side
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Package LQ, 36-pin QSOP
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