SILLUMIN

SiLM5932SHO-AQ

High CMTI, 12A Sink and Source Reinforced Isolated Single Channel Gate
Driver with Split Output and Active Protection Features

GENERAL DESCRIPTION

The SiLM5932SHO-AQ is an advanced single
channel isolated gate driver with active protection
features, such as desaturation detection, UVLO,
isolated fault sensing and active miller clamp. Its peak
output current is 12A for both source and sink.

The input side supply operates from 3V to 5.5V and
the output side supply allows for a range from 13V to
30V. All the supply voltage pins have under voltage
lock-out (UVLO) protection.

An internal desaturation (DESAT) fault detection
recognizes when the IGBT is in an overcurrent
condition. When desaturation is active, a fault signal
is sent across the isolation barrier, pulling the FAULT
output low at the input side and blocking the isolator
input. When the IGBT is turned off during normal
operation with bipolar output supply, the output is
clamped to VEEZ2. If the output supply is unipolar, an
active Miller clamp can be used, allowing Miller
current to sink across a low impedance path,
preventing IGBT to be dynamically turned on during
high voltage transient conditions. The input side is
isolated from output driver by a 5kVrwms reinforced
isolation barrier, with a minimum of 150kV/us
common-mode transient immunity (CMTI).

APPLICATION

e AC and brushless DC motor drives
¢ Renewable energy inverters
e Industrial power supplies

FEATURES

AEC-Q100 qualified for automotive application

e Temperature grade 1: —40°C to +125°C, Ta
12A source/sink output current with split output
4A active Miller clamping

550mA soft turn-off during short circuit
Desaturation detection

Active short circuit (ASC) protection

Fault alarm upon desaturation and reset from
RST

VCC1 and VCC2 UVLO with RDY pin indication

Active output pulldown and default low output with
low supply or floating inputs

CMOS compatible inputs

Reject input pulses and noise transients shorter
than 30ns

90ns (Typ) propagation delay

150kV/us  (Min)
immunity (CMTI)
Input side supply range from 3V to 5.5V

Output side supply range from 13 V to 30 V

SOP16W package with >8.0mm creepage and
clearance

Safety certifications
e 5kVRrwms isolation for 1 minute per UL 1577

e CQC certification per GB4943.1-2022
e DIN VDE 0884-17: 2021-10 (Pending)

common mode transient
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Figure 1. SILM5932SHO-AQ Application Circuit to Driver IGBT
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PIN CONFIGURATION

Package Pin Configuration (Top View)
AsC2 []1 16| ] AscC1
DESAT [ |2 15[ ] veel
GND2 [|3 ul] RsT
OUTH 4 13 =R
SOP16W = -
veC2 []s 12| ] RDY
OUTL [ 1] ] IN-
cMPl (] 7 0] ] IN+
VEE2 [|s 9| ] GND1

PIN DESCRIPTION

No. Pin Description

1 ASC2 A(;tive high to enable active short circuit function to force output high during system
failure event. If not used, short to GND2.

2 DESAT Desaturation current protection input. If not used, short to GND2

3 GND2 Common ground reference, connecting to emitter pin of IGBT or source pin of
SiC/MOSFET

4 OUTH Driver output pull up

5 VCC2 Positive supply rail for driver voltage

6 OUTL Driver output pull down

7 CLMPI Internal active miller clamp. If not used, short to VEE2

8 VEE2 Negative supply rail for driver voltage

9 GND1 Input power supply and logic ground reference

10 IN+ Non-inverting driver control input

11 IN- Inverting driver control input. If not used, short to GND1
Power good for input and output side power supply. It is open drain configuration

12 RDY . X
and can be paralleled with other RDY signals

13 ELT Active low fault output upon over current detection. It is open drain configuration
and can be paralleled with other fault signals

14 RST Reset input, apply low pulse to reset fault latch

15 VCC1 Input power supply

16 ASC1 Active high to enable active short circuit function to force output high during system
failure event. If not used, short to GND1.
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FUNCTIONAL BLOCK DIAGRAM
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Figure 2. SiLM5932SHO-AQ Block Diagram
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ORDERING INFORMATION

Order Part No. Package QTY

SiLM5932SHOCG-AQ SOP16W, Pb-Free 1500/Reel
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ABSOLUTE MAXIMUM RATINGS

Symbol Definition Min Max Units
VCC1 -GND1 Input Side Supply Voltage -0.3 6 \%
VCC2 -VEE2 Output Side Supply Voltage -0.3 33 Vv
VEE2 -GND2 Negative Output Supply Voltage -20 0.3 Vv
VCC2 -GND2 Positive Output Supply Voltage -0.3 33 \%

DESAT refer to GND2 GNDZ2-0.3 \I\;I(I:nc(z?_l(\)l[;)Z *+ 20, Vv

ASC2 Refer to GND2 GND2-0.3 GND2 + 6 Vv
OUTH, OUTL, CLMPI DC VEE2-0.3 VCC2+0.3 Vv
RDY, FLT GND1-0.3 VCC1 \%
IN+, IN-, RST , ASC1 GND1-2 VCC1 \%
IFLT , IRDY Output current of FLT , RDY 20 mA
T, Junction Temperature -55 150 .
Ts Storage Temperature -65 150 ¢

RECOMMENDED OPERATION CONDITIONS

Symbol Definition Min Max Units
VCC1 -GND1 Input Side Supply Voltage 3 55 \%
VCC2 -VEE2 Output Side Supply Voltage 13 30 \%
VEE2 -GND2 Negative Output Supply Voltage -15 0 \%
VCC2 -GND2 Positive Output Supply Voltage 13 30 \%

Ts Junction Temperature -40 150 °C
Ta Ambient Temperature -40 125 °C
ESD RATINGS
Symbol Definition Value Units
HBM +8000
VEsD \Y
CDM +2000

THERMAL INFORMATION!?

Symbol Definition Value Unit
Reua Junction to ambient thermal resistance 100 °C/W
Reuc(tor) Junction to case (top) thermal resistance 40 °C/IW

Notel: Standard JESD51-3 low effective thermal conductivity test board.
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PACKAGE SPECIFICATIONS

Symbol Definition Min Typ Max Units
Rio Resistance (Input Side to Output Side) 1012 Q
Cio Capacitance (Input Side to Output Side) 0.8 pF
INSULATION SPECIFICATIONS
Symbol Definition Test Condition Value Units
Shortest terminal to terminal
CLR External clearance distance through air 8.0 mm
Shortest terminal to terminal
CPG External creepage distance across the package 8.0 mm
surface
DTI Distance through the insulation Minimum internal gap >18 um
. N DIN EN 60112 (VDE 0303-11),
CTI Comparative tracking index IEC 60112 >600 \%
Material Group I
Rated mains voltages <600 Vrwms I-111
Overvoltage category
Rated mains voltages <1000 Vrums -1l
DIN V VDE 0884-11®)
Maximum repetitive peak
ViorM isolation voltage 1500 Vek
v Maximum isolation working AC voltage (Sine wave) 1060 VRrus
I0WM
voltage DC voltage 1500 Voc
Maximum transient isolation
Viotm voltage 60s 7000 Vpk
Maximum surge isolation Test method per IEC62368,
Viosu 9 1.2/50us waveform, Vrest=1.6 x 6250 Vi
voltage
Viosm
pa Apparent charge Method b2: Vpam)=1.875 x Viorm, 5 oC
tm=1s
Climatic Category 40/125/21
Pollution Degree 2
UL1577
Vrest=Viso, t=60s (qualification),
Viso Isolation Voltage Vrest=1.2 X Viso, t=1s (100% 5000 VRMs
production)
Notel: Certification pending
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SAFETY RELATED CERTIFICATIONS

VDE

UL

cQC

DIN VDE 0884-17: 2021-10

UL 1577 component recognition
program

Certified according to
GB4943.1-2022

Reinforced Insulation

Single protection, 5000 Vrus

Reinforced insulation,
Altitude < 5000m

Pending

File number: E521801

File number: CQC23001379622

SAFETY LIMITING VALUES

Symbol Parameter Condition Value Unit
Resa=100°C/W, Vcco-Vee = 15V, T,
- =150°C, Ta=25°C 80 mA
Is Safety input, output, or supply | ~ 50°C, Ta=25
current Resa=100°C/W, Vcco-Vee = 30V, T, 40 mA
=150°C, Ta=25°C
Input side 50
Safety input, output, or total | Resa=100°C/W, T, -
Ps power =150°C, Ta=25°C Output side 1200 mw
Total 1250
Ts Maximum safety temperature 150 °C
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Figure 3. Thermal Derating Curve for Limiting Current

Ambient Temperature (°C)

per VDE

Ambient Temperature (°C)

Figure 4. Thermal Derating Curve for Limiting Power

per VDE
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ELECTRICAL CHARACTERISTICS (DC)

All typical values at VCC1-GND1 = 5V, VCC2-GND2 = 15V, VEE2-GND2 = -8V and Ta = 25°C unless otherwise

specified. All min and max specifications are at recommended operating conditions and Ta = -40°C to 125°C.

Symbol Parameter Condition Min Typ Max Unit
UNDER VOLTAGE LOCKOUT
Under Voltage Lockout Rising on
VuviLo1 R vCC1 2.7 2.95 V
Under Voltage Lockout Falling on
VuvLo1_F VCC1 2.3 2.5 \Y
Under Voltage Lockout Hysteresis
VuvLo1_Hys on VCC1 0.2 \Y
Under Voltage Lockout Rising on
VuviLoz R VCC2 10.5 11.7 13 \Y
Under Voltage Lockout Falling on
VuvLoz F VCC2 9.5 10.8 12 V
Vol Lock H i
Viovioz mvs g:(g/ecrc 20 tage Lockout Hysteresis 0.9 v
Quiescent Current
. IN+ = GND1, IN- =
IveciqL VCC1 Quiescent Current VCC1 3.5 6 mA
. IN+ = GND1, IN- =
IveecaqL VCC2 Quiescent Current VCC1 55 10 mA
. IN+ =VCC1, IN- =
IvecigH VCC1 Quiescent Current GND1 6 11 mA
. IN+ =VCC1, IN- =
Ivecagh VCC2 Quiescent Current GND1 6.5 12 mA
Logic I0s
Input High Threshold (IN+, IN-,
ViNH RST , ASC1) 70% | VCC1
Input Low Threshold (IN+, IN-, RST , 0
VinL ASC1) 30% VCC1
Input Hysteresis (IN+, IN-, RST , 0
VIN_HYS ASC1) 15% VCC1
High Level Input Leakage (IN+, IN+=VCC1,
b ASC1, RST) ASC1=RsST =vcci, | 0 | 100 | 150 1 uA
I Low Level Input Leakage (IN-) IN-=GND1 -150 | -100 -70 uA
VoL Low Level Output Voltage (FLT , I=5mA 100 200 my
RDY)
VIiNH Input High Threshold (ASC2) Refer to GND2 2.65 2.9 3.15 \%
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Symbol Parameter Condition Min Typ Max Unit
VINL Input Low Threshold (ASC2) Refer to GND2 1.35 1.5 1.65 Y
IiH High Level Input Leakage (ASC2) ASC2=GND2+5V 80 100 120 UA
Driver Stage
IN+=VCC1, IN-
loutH High Level Peak Output Current =GND1, 7 12 A
VOUT=VCC2-15V
IN+=GND1, IN-
louTL Low Level Peak Output Current =VCC1, 7 12 A
VOUT=VEE2+15V
. IN+=VCC1, IN-
VoH High Level Output Voltage —GNDL, lo=-100mA 45 90 mV
IN+=GND1, IN-
VoL Low Level Output Voltage =VCCL, lo=100mA 35 70 mV
. loutHL=200mMA,
VouTpd Active Output Pulldown Voltage VCC2 open 2.3 \%
Miller Clamp
Vewet | Clamp threshold voltage 18 2 22 \
IN+=GND1, IN-
Vere Clamp low level voltage =VCCl, 100 | 200 mv
lcLmpi=200mMA
IN+=GND1, IN-
) =VCC1,
lewe Clamp low sink current VCLMPI=VEE2+2.5 2 4 A
Y
Short Circuit Clamping
IN+=GND1, IN-
Veipouti | Clamping Voltage (OUTH — VCC2) =VCC1, loutHy = 0.9 11 \
500mA, tcr=10us
IN+=VCC1, IN-
Veipoutl | Clamping Voltage (OUTL — VCC2) =GND1, lourH) = 11 14 \
500mA, tcr=10us
IN+=VCC1, IN-
Veip-civpi | Clamping Voltage (CLMPI —vcc2) | =GNDL, - loutw) = 1.2 15 \Y
500mA, tcr=10us
DESAT Protection
IcHe blanking capacitor charge current DESAT-GND2=2V 0.38 0.48 0.58 mA
IocHe_pesat | blanking capacitor discharge current DESAT-GND2=6V 9 14 19 mA
DESAT threshold voltage with
VostH respect to GND2 8 ° 10 v
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Symbol Parameter Condition Min Typ Max Unit
DESAT voltage with respect to GND2 _
VbsL when OUTHIL is low IbEsat=1MA 0.8 \
Soft Turn-Off
Low Level output current during fault
lowr condition (soft turn off) 300 550 800 mA
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SWITCHING CHARACTERISTICS (AC)

All typical values at VCC1-GND1 = 5V, VCC2-GND2 = 15V, VEE2-GND2 = -8V and Ta = 25°C unless otherwise
specified. All min and max specifications are at recommended operating conditions and Ta = -40°C to 125°C

Symbol Parameter Condition Min Typ | Max | Unit
trLH Propagation delay, Low to High 90 130 ns
tPHL Propagation delay, High to Low Croap=1nF, fsw=20kHz, 90 130 ns

(50% Duty Cycle),
tewp Pulse Width Distortion Vcea=15V 35 ns
tsk-pp Part to Park skew 35 ns
tr Turn on rise time CLoab=10nF,Vee=15V, 28 ns
s Turn off fall time VEE2=GND2=0V 23 ns
tuvtor Rec | VCC1 UVLO Recovery Delay \5/\? C1 Rising from 0V to 15 25 us
tuvoz_rec | VCC2 UVLO Recovery Delay \1/5\5: 2 Rising from 0V'to 40 60 us
tvccis rov | VCC1 UVLO to RDY high Delay \5/\(/301 Rising from OV to 15 | 25 | us
tveczs rov | VCC2 UVLO to RDY high Delay \1/5?\?2 Rising from OV to 40 | 60 | us
tvecz_roy | VCC2 UVLO to RDY low Delay XSCZ Falling from 15V to 220 ns
ter IN+, IN- signal glitch filter 20 30 40 ns
toesateow) | DESAT to 90% Vout Delay CLoap=10nF 0.35 0.6 us
toesatow) | DESAT to 10% Vout Delay CLoap=10nF 0.62 0.9 us
toesativute) | DESAT Fault Mute Time 26 35 us
tbESAT(GF) DESAT glitch filter delay 0.15 | 0.25 us
toesatLry | DESAT Fault to FLT Low Delay 045 | 0.7 | us
toesatroy) | DESAT Fault to RDY Low Delay 0.45 0.7 us
toesatteB)y | DESAT leading edge blanking time 0.25 | 0.45 us
terRsT %;h filter on RST for resetting 02 03 Us
terasc Glitch filter on ASC 0.1 0.15 us
tasci_r ASCL1 to output rising edge delay 145 246 ns
tasci_rF ASCL1 to output falling edge delay 170 290 ns
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Symbol Parameter Condition Min Typ | Max | Unit
tasc2_r ASC2 to output rising edge delay 160 275 ns
tasco_F ASC2 to output falling edge delay 190 325 ns
CMTlx Outpu't High Levgl Common Mode VcEFI?OOV, Vcea=15V, 150 KV/Us

Transient Immunity Ta=25°C
CMTIL Outpu't Low Levgl Common Mode ch=l§>00V, Vcea=15V, 150 KV/uS
Transient Immunity Ta=25°C
Sillumin Semiconductor Co., Ltd. — www.sillumin.com 13
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TYPICAL PERFORMANCE CHARACTERISTICS
Ta=25°C, VCC1-GND1 = 5V, VCC2-GND2 = 15V, VEE2=GND2, CLoap=1nF, unless otherwise specified
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PARAMETER MEASUREMENT INFORMATION

Propagation Delay, Rise Time and Fall Time

Figure 19 and Figure 20 shows the circuit used to measure the rise (t)and fall(t) times, and the propagation delays

teoLH and tepHL.
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Figure 19. Propagation Delay, Rise Time and Fall Time in Noninverting Configuration

N+ vcel
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Figure 20. Propagation Delay, Rise Time and Fall Time in Inverting Configuration

CMTI Testing
Figure 21 to Figure 24 show the simplified diagram of the CMTI testing configuration.
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Figure 21. CMTI Test for Output Figure 22. CMTI Test for RDY
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Figure 23. CMTI Test for Fault High Figure 24. CMTI Test for Fault Low

Input Glitch Filter Testing

Figure 25 and Figure 26 show the IN+ pin pulse deglitch filter timing and Figure 27 and Figure 28 show the IN- pin
pulse deglitch filter timing.

A
‘ tum<tor N  fewster
IN+ > IN+ >
IN > IN -
out > ouTt -
Figure 25. IN+ On Deglitch Filter Figure 26. IN+ Off Deglitch Filter
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Figure 27. IN- On Deglitch Filter
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Figure 28. IN- Off Deglitch Filter
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FEATURE DESCRIPTION

The SILM5932SHO-AQ is an advanced input CMOS logic single channel isolated gate driver with rich protection
features, such as desaturation detection, miller clamp, isolated fault sensing and under voltage lockout.

UVLO with RDY Pin Indication

The IGBT is turned off if either supply VCC1 or VCC2 drops below UVLO threshold irrespective to other logic control
signals. RDY pin indicates status of input and output side UVLO internal protection feature. If either side of device
have insufficient supply (VCC1 or VCC2), the RDY pin output goes low; otherwise, RDY pin output is high. RDY pin
also serves as an indication to the micro-controller that the device is ready for operation.

A
IN+
(IN- =GND1) >
/ Vuvior R
/ / Vuvior F
VCC1 -
tvcci+ RDYI tveci+ RDY
! le— —» l————
RDY -
VoutHi 77” o |
tuviLo1_Rreg iﬁ N tuvLo1_REC
Figure 29.VCC1 UVLO Protection Timing
A
IN+
(IN- =GND1) >
/ Vuvioz R
/ Vuvioz F
VCcC2 / »
tvccz+_Roy < N tvece-_Rrov R tvcco+ RoY
RDY -
- - 10%
VoutHi ; -
tuviLoz_ReC e - tuviLo2 REC
Figure 30.VCC2 UVLO Protection Timing
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Fault Sensing and Reset

The SILM5932SHO-AQ integrates isolated fault indication. When the DESAT has monitored a fault on the IGTB, it
also activates an internal feedback channel which pull low the FLT and RDY pin in the input side to inform the fault
condition to a micro-controller. In the meanwhile, all input control signals will be ignored during the fault period to
allow the driver to completely soft shutdown the IGBT. The driver will automatically reset the RDY pin after a fixed
mute time, toesatvute). The FLT output condition is latched and can only be reset after RDY goes high, through an
active-low pulse at the RST input. RST has an internal filter to reject noise and glitches. By asserting RST for at
least the specified minimum duration, terrst, device input logic can be enabled or disabled.

Inputs Inputs

blocked released
IN+ !
t | !
(IN_ =GND1) DESAT (GF) :;‘_ i
1 |
: %
I ! i
t o
-DESAT (90%) I \<_
—> h
| ~.___10%
Vouthr ‘ \Y\[ 777777777 Verpmi
—_— ] tDESAT(lO%)‘ !
—————————P
.
toesat(es) toesaTe) | ;‘_
DESAT
FLT
RST rising edge
toesaT(EL) turns FLT high
RDY i
! tpesatroY)
. toesaTMuTE) ‘}
RST } }
] lorrsT g —p| lorrsTi€—

Figure 31. FLT , RDY and RST Timing Diagram

Desaturation Detection

The DESAT pin monitors the IGBT Vce voltage. When the voltage on the DESAT pin exceeds DESAT threshold 9V
while the IGBT is on, a weak pull down circuit in the output driver stage will turn on to ramp down the Vour slowly
and “softly” turn off the IGBT. This “softly” turn-off feature prevents large di/dt which induces high voltage spikes to
damage the IGBT.

A blank time is needed in the DESAT detection circuit following the turn on of the IGTB to allow the collector voltage
to fall below the DESAT threshold. The blank time is controlled by the internal DESAT blank charge current, the

DESAT voltage threshold, and the external DESAT capacitor. Using the following equation to calculate the blank
time.

_ Corank X Vpsrn
bprank = ———
CHG

Here:
teLank: Blank time
CsLank: External DESAT capacitor
Vosth: DESAT threshold voltage

Icha: Blank capacitor charging current
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During the IGBT turn on, high negative spike voltage occurs on the collection of the IGBT due to parasitic parameters
and this negative spike may damage the DESAT pin. In order to protect the DESAT pin in such case, a resistor,
RpsrT, is needed to in series with the DESAT diode. The value of the Rpst depends on the different application, but
generally a 100Q resistor is recommended. Further protection is possible through an optional Schottky diode to

clamp the DESAT input to GND2 at low voltage levels with its low forward voltage.

VCC2

IcHa

DESAT

Rpst Dpst |

Desat

Deglitch i
Fault € Filter <
VDSTH; + > |

Carank

Control
Logic

o GND2

HTF——eH
Ts
3
\ 4

Figure 32. DESAT Protection

Soft Turn Off

SiLM5932SHO-AQ initiates a soft turn-off when the short circuit protection is triggered. When the short circuit fault
happens, the IGBT transits from the active region to the desaturation region very fast. The channel current is
controlled by the gate voltage and decreasing in a soft manner, thus the overshoot of the IGBT is limited and
prevents the overvoltage breakdown. The turn off speed needs to be slow to limit the overshoot voltage, but the
shutdown time should not be too long that the large energy dissipation can breakdown the device. The soft turn off
current (loLr) of SILM5932SHO-AQ makes sure the power switches are safely turned off during short circuit events.

Internal Active Miller Clamp

A Miller clamp circuit integrates in the SiLM5932SHO-AQ which allows the control of the Miller current during a high
dV/dt situation and can eliminate the use of a negative supply voltage in most of the applications. During turn off,
the gate voltage is monitored through the OUTH pin and the clamp circuit is activated when the voltage on the
OUTH pin goes below the clamp voltage threshold, Vcieth (2V typical, relative to VEE2). A clamp low sink current
is generated when the clamp circuit is activated. The clamp circuit is disabled when the input on signal is triggered
again. In order to achieve good clamping results, the CLMPI shall connect to the gate of the power device, close to
the power device on the PCB layout.

VCC2

OUTH g,
4

ouTL Rt

i
)

A

+| Vewvrh

Secondary
Logic
Control

A+
i

CLMPI

,

VEE2

Figure 33. Active Miller Clamp
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Active Output Pulldown
The Active output pulldown feature ensures that the IGBT gate OUTHI/L is clamped to VEE2 to ensure safe IGBT
off-state, when VCC2 is open.

J] VCC2

H OUTL AAA |

1

| -

p-

3
I_,,J‘:

AAA

Control
Circuit

VEE2

GND2

Figure 34. Active Output Pulldown

Short Circuit Clamping

Under short circuit events it is possible that currents are induced back into the gate-driver OUTH/L and CLMPI pins
due to parasitic Miller capacitance between the IGBT collector and gate terminals. Internal protection diodes on
OUTH/L and CLMPI help to sink these currents while clamping the voltages on these pins to values slightly higher
than the output side supply.

Input Deglitch Filter

In order to increase the robustness of gate driver over noise transient and accidental small pulses on the input pins,
such as, a terdeglitch filter on IN+, IN— and, a terrst deglitch filter on RST is designed to filter out the transients and
make sure there is no faulty output responses or accidental driver malfunctions. When the IN+ or IN—- PWM pulse
is smaller than the input deglitch filter width, there will be no responses on drive signal.

ASC Protection

When ASC2 pin receives a logic high signal, the output will be forced high regardless of the input side pin conditions.
The ASC2 function has higher priority than the input signal and VCC1 UVLO. The priority of VCC2 UVLO, and the
overcurrent fault event are higher than ASC2 function.

When ASCL1 pin receives a logic high signal while VCC1 is above UVLO threshold, it will send the signal to output
side to set the output high regardless of the other input side pin conditions, but the priority of VCC2 UVLO, and the
overcurrent fault event are higher than ASC1 function.

During the active short circuit (ASC) protection, the fault sensing and reset timing is still effective, as shown in Figure
31. The ASC function will be re-enabled by toggling the ASC signal after the toesatvute), or by asserting RST signal
and the driver output becomes high by controlling the input signal (IN+, IN-).

Sillumin Semiconductor Co., Ltd. — www.sillumin.com 23
Rev1.0, Aug 2023



http://www.sillumin.com/

SILLUMIN SiLM5932SHO-AQ

A
IN+
(IN- =GND1) >
\ Vuwor r
VuvLOlj
VCC1 >
VCC2 -
tvcei+_roy
>
RDY >
ASC1 >
N tasci_r tasci_F e
VOUTHIL =
Figure 35. ASC1 Protection with VCC1 UVLO Timing Diagram
A
IN+
(IN- =GND1) |
VCC1 >
\ Vuvioz r
VuvLozf
VCC2 >
tvccz+_roy
> f—
RDY >
ASC1 >
tasct R tasci
—» = —p
VOUTHIL =
Figure 36. ASC1 Protection with VCC2 UVLO Timing Diagram
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A
IN+
(IN- =GND1) >
ASC1 >
toesaT (GF) .
—
P g0%
foesrrioon i x o |
VOUTH/L 777777777 o >
‘ toEsAT (10%) )
VostH -
tpEsaT(LE) » Lﬁ
DESAT i >
_ | toesatan ﬁrisiﬂe_dge
ELT il gl turns FLT high >
“DESAT(RDV)
RDY - > >
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Figure 37. ASCL1 Protection with DESAT Protection Timing Diagram
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RDY >
ASC2 -
- tasce R tasca_F e
VOuTH/L :
Figure 38. ASC2 Protection with VCC1 UVLO Timing Diagram
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Figure 39. ASC2 Protection with VCC2 UVLO Timing Diagram
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Figure 40. ASC2 Protection with DESAT Protection Timing Diagram
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Device Functional Modes
Table 1. SiLM5932SHO-AQ function table

VCC1 | VCC2 | VEE | IN+ IN- RST |ASCl1 | ASC2 |RDY |FLT | OUTH/OUTL | CLMPI
PU PD PU X X X X X Low | Hiz Low Low
PD PU PU X X X X High Hiz Hiz High Hiz
PD PU PU X X X X Low Hiz Hiz Low Low
PU PU PU X X X X High Hiz Hiz High Hiz
PU PU PU X X X High Low Hiz Hiz High Hiz
PU PU PU X X Low Low Low Hiz Hiz Low Low
PU PU PU Low | X High | Low Low Hiz Hiz Low Low
PU PU PU X High | High | Low Low Hiz Hiz Low Low
PU PU PU High | Low High Low Low Hiz Hiz High Hiz

PU: Power up, voltage higher than UVLO, PD: Power down, voltage lower than UVLO, HiZ, High impedance
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LAYOUT

In order to achieve optimum performance for the SILM5932SHO-AQ, some suggestions on the PCB layout.
Component placement:

» Low-ESR capacitors must be connected close to the device between the Vcc2 and VEE pins to bypass noise and
to support high peak currents when turning on the external power transistor.

» To avoid large negative transients on the VEee pins connected to the switch node, the parasitic inductances
between the source of the top transistor and the drain of the bottom transistor must be minimized.

Grounding considerations:

« Limiting the high peak currents that charge and discharge the transistor gates to a minimal physical area is
essential. Small trace loop decreases the loop inductance and minimizes noise on the gate terminals of the
transistors. The gate driver must be placed as close as possible to the transistors.

High-voltage considerations:

» To ensure isolation performance between the primary and secondary side, avoid placing any PCB traces or
copper below the driver device. A PCB cutout or groove is recommended in order to prevent contamination that
may compromise the isolation performance.
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PACKAGE CASE OUTLINES

r{ 52 l;_ :u:u:l:l:tu:u:u:l:]j Ifr]l‘ — \‘ F;‘
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Dimension| N NOM WIAX
_ A - - 2,65
w - - - Y Al 01 = 03
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R | b 031 051
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Unit : mm
Figure 41. SOP16W Package Outline Dimensions
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