S/IERGY

SY2A58152

Twelve Half -bridge Driver with SPI Control

General Description

The SY2A58152 is a twelve half-bridge motor driver
solution for automotive, industrial and other mechatronic
applications. The half-bridges are fully controllable to
achieve a forward, reverse, coasting and braking
operation of motor. All the functions can be programmed
through serial peripheral interface (SPI).

The SY2A58152 provides internal shutdown functions
with an nFAULT output pin to alert the system when a
fault occurs. Such as over current protection, open load
detection, under voltage lockout, over voltage lockout
and thermal shutdown. The device is packaged in
QFN5x5-24 with exposed pad.

Ordering Information

Features

* 12 Half-bridge Outputs

* 4.5V to 32V Operating Voltage

* Upto 1A RMS Output Current for Each Output

* Low-power Sleep Mode

* Compatible with 5V/3.3V System

* Serial Peripheral Interface, up to 5MHz;

* Daisy Chain Functionality

* PWM Capable Output for Frequency 80Hz, 100Hz,
200Hz and 2kHz with 8-Bit Duty Cycle Resolution

* Integrated Protection: Overcurrent Protection (OCP),
Short Circuit Protection (SCP), Open Load Detection
(OLD), Under Voltage Lockout (UVLO), Over Voltage
Protection (OVP) and Thermal Shutdown (TSD)

* nFAULT Pin Output

* AEC-Q100 Qualified

SY2A58152 [1(O 01 0O) . .
Package Code AppllC&thﬂS
Optional Spec Code * Automotive
: * HVAC
Ordering Number | Package type | Note « DC brushed motors
SY2A58152VAQ | QFN5x5-24 « LED
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Typical Application
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Figure 1. Typical Application Circuit
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Pinout (Top View)
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(QFN5x5-24)

Top Mark: FWWxyz (device code: FWW, x=year code, y=week code, z=lot number code)

Pin Name Pin No. Pin Description
OouT12 Half-bridge Output 12.
ouT3 2 Half-bridge Output 3.
VS 3,4 Power supply for internal high side output drivers.
OouT2 Half-bridge Output 2.
OuUT11 Half-bridge Output 11.
OUT1 Half-bridge Output 1.
ouT7 Half-bridge Output 7.
ouT9 10 Half-bridge Output 9.
OUT5 11 Half-bridge Output 5.
EN 12 Enable. Logic high enables the IC. Internal pull down.
SO 13 Serial data output. 16-bit serial communications output.
VDD 14 Power supply for internal logic.
GND 7,15,24 | Ground. Internal connection to lead frame.
CSB 17 Chip select Bar. Active low serial port operation.
SCLK 18 Serial Clock. Clock input for use with SPI communication.
Sl 19 Serial input. 16-bit serial communications input.
ouT6 20 Half-bridge Output 6.
OUT10 21 Half-bridge Output 10.
OouT8 22 Half-bridge Output 8.
ouT4 23 Half-bridge Output 4.
NEAULT 16 Fault indi.cator output. This pin is pu_IIed logic low during a fault condition
and requires an external pull-up resistor.
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Function Block
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Figure 2. SY2A58152 Function Block Diagram
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Absolute Maximum Ratings (Note 1)

VS (DC) -0.3V to 40V
OUTx (DC) -0.3V to VS+0.7V
Digital pin (SI, SCLK, CS, SO, EN, nFAULT) -0.3V to VDD+0.3V
VDD -0.3Vto 5.75 V
Continuous supply current (VS pins) (Note 2) 0A to 6A
Continuous sink current (GND pins) (Note 2) OA to 6A

Junction Temperature (T))

-40°C to 150°C

-65°C to 150°C

Storage Temperature
QFN5x5-24 Package Thermal Resistance (Note 3)

0., 22°CIW

eJc TOP 12°C/W
Recommended Operating Conditions
VS 4.5V to 32V
VDD 3.15V to 5.5V
Digital pin 0V to 5.5V
NFAULT pullup voltage 0V to 5.5V
NFAULT output current 0V to SmA

-40°C to 125°C

Operating Temperature (Ta)

Junction Temperature (TJ)

-40°C to 150°C
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Electrical Characteris

tics

(-40°C <Ta < 125°C, 4.5V< VS <32V, 3.15V<VDD<5.5V, EN=VDD, unless otherwise specified)

Parameter Symbol | Test Conditions | Min [ Typ [ Max | Unit
Power Supplies
VS =13.5V, EN=L, Ta=25°C 0.35 1 uA
VS Sleep Mode Current Ivs_sleep
VS =13.5V, EN=L, Ta=125°C 4.5 uA
VS=13.5V, EN=H, Driver=OFF,Ta=25°C 0.5 0.7 mA
VS Standby Mode Current Ivs_standby  \/S_13 5. EN=H, Driver=OFF, Ta=125°C 07 | mA
VS-1§.5V, El\l-H(,)AII High-Side 26 4 mA
VS Operating Mode Current Ivs FETS=ON, Ta=25"C___ .
VS=13.5V, EN=H, All High-Side 4 mA
FETs=ON, Ta=125°C
VuvLo_FALL VS falling 3.8 4.3 \
VS Undervoltage Lockout Voltage VuvLo_RISE VS rising 4 4.5 \
VuvLo_Hys 200 mV
}r/hSnLemdervoltage Lockout Deglitch tovio 10 Us
VS rising, EXT_OVP=0b 21 25 V
Vour VS fgl!ing, EXT_OVP=0b 20 24 Vv
VS Overvoltage Protection VS rising, EXT_OVP=1b 32.6 35.1 v
VS falling, EXT_OVP=1b 32 34.5 \Y
Voup Hys Rising to falling threshold, EXT_OVP=0b 1 V
- Rising to falling threshold, EXT_OVP=1b 0.7 \%
VS Overvoltage Protection Deglitch
Time tovp 10 us
VDD Power On Reset Threshold VPOR_ON Supply rising 2.75 3.05 \Y
VDD Power Off Reset Threshold VPOR_OFF Supply falling 2.6 2.9 \Y
POR Undervoltage Hysteresis VPOR_HYS Rising to falling threshold 150 mV
VS=13.5V, VDD=3.3V, EN=H, 35 5 mA
all low-side FETs=0ON, SPI=0ON, Ta=25°C )
VDD Operating Supply Current Ivop VS =13.5V, VDD=3.3V, EN=H,
all low-side FETs=0ON, SPI=0ON, 5 mA
Ta=125°C
VS=13.5V, VDD=3.3V, EN=H,SPI=0OFF,
Ta=25°C 2 3 |mA
VDD Standby Mode Current IvDD_standby VS=13.5V, VDD=3.3V, EN=H SPI=OFF, s N
Ta=125°C m
VS=13.5V, VDD=3.3V, EN=L, Ta=25°C 11 2 pA
VDD Sleep Mode Current IvDD_sleep VS=13.5V. VDD=3.3V, EN=L. Ta=125°C 2 LA
Logic Level Input (EN, SI, SCLK, CSB)
Input Low Voltage ViL 0 0.6 Vv
Input High Voltage ViH 2
Input Logic Hysteresis Vhys 200 mV
Input Low Current I VIN=0V -1 1 A
Input High Current lH VIN=VDD 60 100 YA
Input Capacitance Ccapinx (Note 4) - 15 pF
Open-Drain Output(nFAULT)
Output Low Voltage VoL Isink=5MA 0 0.4 \%
Output High Current loH Vop=5V -1 1 A
Output Capacitance Cop (Note 4) - - 15 pF
Push-pull Output (SO) (Note 4)
Output Low Voltage VoL lout= -5mMA (Note 4) 0 0.4 \
Output High Voltage Vor lou= 5MA (Note 4) V([)DGD VDD | V
Output Capacitance Cop (Note 4) 30 pF
Output Low Current lo Vso=0V -1 1 YA
Output High Current loH Vso=VDD -1 1 YA
Power MOSFETs
High Side FETs on Resistance R lout=500mA VS=13.5V 0.75 1.6 0
Low Side FETs on Resistance DSON lout=500mMA VS=13.5V 0.75 1.6
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VS=13.5V,10-90% RLoAp=271Q, 1 Vius
Output Rise and Fall Time SL. HBx_SR=0b H
(HS&LS) iseandfall - 1"\/S=13.5V,10-90% Ri0a0=27Q, 37 Vius
HBx_SR=1b : H
VS =13.5V, SR=0, HS/LS driver OFF to
Vs ' 6 15 25 us
Output Dead Time (High to Low / LS/HS driver ON
Low to High) toean _ _ -
VS =13.5V, SR=1, HS/LS driver OFF to 2 5 15 s
LS/HS driver ON H
High-side ON or low-side ON command
(SPI last transition) to OUTx transition 3 6 15 us
Propagation Delay (Hide-side and t from Hi-Z state, SR=0
Low-side ON/OFF) FD High-side ON or low-side ON command
(SPI last transition) to OUTx transition 1 3 8 us
from Hi-Z state, SR=1
OUTx=0V, EN=1 6 10 UA
Source Leakage Current source_LC OUTX=0V, EN=0 5 UA
OUTx=13.5V, EN=1, SR=0b 13.5 20 A
Sink Leakage Current Isink_LC OUTx=13.5V, EN=1, SR=1b 135 20 A
OUTx=13.5V, EN=0, SR=0b 2 uA
PWM Mode
PWM_CHx_FREQ=00b 56 80 104 | Hz
o PWM_CHx_FREQ=01b 70 100 130 Hz
PWM Switching Frequency fewm PWM_CHx_FREQ=10b 140 | 200 | 260 | Hz
PWM_CHx_FREQ=11b 1400 | 2000 | 2600 Hz
Protections
Thermal Warning Temperature TwarN (Note 4) 120 140 170 °C
Thermal Warning Hysteresis TwARN_HYS (Note 4) 20 °C
Thermal Shutdown Temperature Tsp (Note 4) 150 165 185 °C
Thermal Shutdown Hysteresis Thys (Note 4) 20 °C
Over Current Shutdown Threshold locso VDD=5V, VS=13.5V 23 18 13 A
(Source)
(Os‘i’ﬁlr()cu"e“t Shutdown Threshold || - VDD=5V, VS=13.5V 13 | 18 | 23 | A
OCP_DEG=000b 6 10 14.5 ys
OCP_DEG=001b(Note 4) 2.6 5 7.9 ys
OCP_DEG=010b(Note 4) 0.4 25 5.9 ys
Over Current Shutdown Delay t OCP_DEG=011b 0.1 1 3.4 us
Time o OCP_DEG=100b 38.2 60 80 s
OCP_DEG=101b(Note 4) 23.1 40 51.9 us
OCP_DEG=110b(Note 4) 18.5 30 41.5 us
OCP_DEG=111b(Note 4) 8.4 20 31.6 ys
Open Load Detection Current loLp High-side or Low side 2 9 18 mA
Open Load Detection Current in .
Low Current OLD Mode loLb_Low Low side 0.2 0.8 2 mA
. . Continuous Mode 2.2 3 3.8 ms
Open Load Detection Delay Time toLp PWM Mode 150 200 300 Us
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Serial Peripheral Interface
(-40°C <Ta < 125°C, 4.5V< VS <32V, 3.15V<VDD<5.5V, EN=VDD, unless otherwise specified)

SY2A58152

Parameter Symbol Test Conditions Min Typ | Max | Unit
SCLK Frequency fewk (Note 4) 5 MHz
SCLK High Time teLkn (Note 4) 100 ns
SCLK Low Time ek (Note 4) 100 ns
Sl Setup Time tsu_si (Note 4) 40 ns
Sl Hold Time tHD_si (Note 4) 60 ns
SO Output Data Delay Time toLy_so SCLK high to SO valid(Note 4) 60 ns
CSB Setup Time tsu_css (Note 4) 100 ns
CSB Hold Time tHD_csB (Note 4) 100 ns
CSB Disable Delay Time tois_css CSB high to SO High-Z (Note 4) 30 ns
gjgreMAZ;T/gTomgh Time tHI_csB (Note 4) 600 ns

R VDD=5V, EN going low 50%

EN Low Valid Time tene OUTx5tur,ning %?f 5%(;3 (NS(?te ;;) 10 VS
EN High to SPI Valid tenn_spiv | (Note 4) 100 uS

Note 1: Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device. These
are for stress ratings. Functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications is not implied.

Note 2: Power dissipation and thermal limits must be observed.

Note 3: B4 are measured under the natural convention at Ta = 25°C on a highly effective four layer thermal conductivity
test board with thermal via.

Note 4: Guaranteed by design.
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Figure 3. SPI Timing
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Typical Performance Characteristics
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VS Overvoltage Protection Voltage VS Overvoltage Protection Voltage
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Operation Waveform
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Function Description

The SY2A58152 is a twelve half-bridge motor driver solution for automotive, industrial and other mechatronic applications.
It can be configured as 6 independent H-bridges. The half-bridges are designed to support 1-A per half-bridge.

SY2A58152

The device supports a standard 16-bit, 5-MHz serial peripheral interface (SPI). The device is also equipped with a daisy-
chain functionality which allows connecting multiple devices using a single CSB line and saving on multiple resources.

Power Supply

VS powers the MOSFETSs, and VDD powers the logic circuits. After the VS power up, the drivers are allowed to turn on.
All the drivers are initialized in the off condition, and remain off regardless of VDD status. VDD power up resets all the
internal logic. All the internal registers are cleared on VDD POR.

Driving Control

The device can be configured as H-bridge, high-side or low-side driver. The half-bridge outputs of the device are intended
to drive motor or LEDs loads. The half-bridge drivers can be programmed to drive loads continuously (without PWM) or in
chopping mode (with PWM) and in parallel operation for driving high current.

Continuous Mode (Without PWM)

The half-bridge drivers can be programmed to drive loads continuously (without PWM). The device can set the high-side
enable bits (HBx_HS_EN) and low-side enable bits (HBx_LS EN) in operation control registers (OP_CTRL_1,
OP_CTRL_2) to turn on/off high-side or low-side MOSFETSs individually. In addition, the device will stay in Hi-Z mode if
high-side and low-side switch are set high of a half-bridge. An illustration is shown in Figure 4 and Figure 5, OUT1 and
OUT2 driving a DC brush motor. With this configuration. The motor will work in forward direction with high-side FET of
OUT1 and low-side FET of OUT2, and the motor current will flow from OUT1 into OUT2. Similarly, if turn on the high-side
FET of OUT2 and low-side FET of OUT1, the motor will work in reverse, the motor current will flow from OUT2 into OUT1.

VS VS
d d

e JeE < s 3
oUT1 w—————(:)———f—*'OUTZ ouTt $———(M)——¢ our2
S = S -

Figure 4. Continuous Mode (Forward) Figure 5. Continuous Mode (Reverse)
If the motor initially running in forward or reverse direction, then switch high-side and low-side off, the H-bridge will
operation in coast mode. Because of the inductance energy, the current will continue to flow in motor and take the path
flow through the body diodes of FETs, shown in Figure 6 and Figure 7.
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Figure 6. Coast-From Forward Figure 7. Coast-From Reverse
If the motor initially running in forward or reverse direction, then switch both high-side or low-side on, the H-bridge will

operation in brake mode. For the low-side braking, both low-side FETs of the driver are turned on. Similarly, both high-
side FETSs of the driver are turned on for the high-side braking, shown in Figure 8 and Figure 9.

VS VS
s é
B IR Bk
H H il | Jﬁ%
vl 3
ouT1 »—@—o ouT2 ouT1 »—@—o ouT2
IA_. T 9
- = = H
o j gz X Je X o
Figure 8. Brake-Low-Side Figure 9. Brake-High-Side

Chopping Mode (With PWM)

Each half-bridge can be configured into PWM mode to drive an inductive load (e.g., DC brush motor), and has been
allocated four PWM channels with individual duty cycle settings with 8-bit resolution. The device has four PWM frequency
80-Hz, 100-Hz, 200-Hz and 2-kHz for different application.

The PWM chopping mode operation is configured in five steps as follows:

1. PWM Configuration

2. Free-wheeling Mode (Synchronous Rectification) Disable/Enable

3. PWM Channels Mapping

4. PWM Channels Configuration (PWM Frequency and PWM Duty)

5. Half-bridge Enable

DS_SY2A58152 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 13
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PWM Configuration

Half-bridge can be configured into continuous mode or chopping mode (PWM mode) by using the PWM control register
(PWM_CTRL_1 and PWM_CTRL_2). The HBx_PWM bit = 1 is set to enable the PWM switching mode, otherwise it will
operate in continuous mode. The PWM_CHx_DIS bit in PWM control register (PWM_CTRL_2) is set to enable the PWM
generator.

Free-Wheeling Mode (Synchronous Rectification) Disable/Enable

The device support to select the synchronous rectification mode by setting the HBx_FW bit in free-wheeling control
registers (FW_CTRL_1 and FW_CTRL_2). Figure 10 shows when the HBx_FW is disable, the current path will go through
the high-side diode during the PWM off time. If the HBx_FW is enabled, it will open the FET to create a current path.
Figure 11 shows example of the synchronous rectification, where the high-side FET of OUT2 half-bridge is turned on
when the low-side FET of same half-bridge is turned off in a PWM cycle.

Diode

. -l
Continus| -
| 2| Recirculation

oN !

PWM ON

VS
I_r'__.'__,‘__.'__l«—-—'
| '
Continus; ' JES X ! FET
ON I: ,'i :J"ﬁ Recirculation
|- |
B T _|
oufr1 rEEB ouT2
| Motor
_. L. _ _Motr. s
H | H PWM ON
x o !J,E PWM OFF
o

Figure 11. PWM Mode (Synchronous Rectification =ON)
PWM Channels Mapping
By configuring the PWM map control registers (PWM_MAP_CTRL_x), the any of the OUTx half bridge outputs can map
different PWM generator, because the device includes 4 PWM generators. The HBx_PWM_MAP bits are used to map
any of the 12 channels, as shown in Table 1.

Table 1. PWM Mapping

HBx_PWM MAP BITS PWM CHANNEL
HBx_PWM_MAP=00b Channel 1 selected for OUTx
HBx PWM_ MAP=01b Channel 2 selected for OUTX
HBx PWM_ MAP=10b Channel 3 selected for OUTx
HBx PWM_ MAP=11b Channel 4 selected for OUTx
DS_SY2A58152 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 14
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PWM Channels Configuration (PWM Frequency and PWM Duty)
Each PWM generator can be configured different frequency and duty independently. The PWM frequency of each channel
is controlled by the PWM frequency control register (PWM_FREQ_CTRL). The PWM_DUTY_CHx bit of the PWM duty
control register (PWM_DUTY_CTRL_x) is used to control PWM duty output, detailed shown in Table 2.

Table 2. PWM Frequency

SY2A58152

HBX_PWM MAP BITS PWM CHANNEL
PWM_CHx_FREQ=00b 80Hz
PWM_CHx_FREQ =01b 100Hz
PWM_CHx_FREQ =10b 200Hz
PWM_CHx_FREQ =11b 2000Hz

Table 3. PWM Duty Control Channelx Register Field Descriptions
Bit Field Type Default Description
00000000b = 0 % PWM Duty
112111111b =100 % PWM Duty
Calculate duty as decimal (xxxxxxxxb) x
1/255

7-0 | PWM_DUTY_CHx RIW 00000000b

Half-Bridge Enable

After the four steps, the last step is set high-side or low-side enable. Once the half-bridge is configured for the PWM
generation, the half-bridge is enabled by enabling either of the high-side or low-side switch. The HBx_HS_EN bit is used
to set the high-side enable, and the HBx_ LS EN bit is used to set the low-side enable in operation control registers
(OP_CTRL_1, OP_CTRL_2, OP_CTRL_3).

Protection Circuits

This device has embedded protective functions such as undervoltage, overvoltage, overcurrent, power on reset, open
load, thermal shutdown.

Undervoltage Lockout (UVLO)

When voltage VS drops below Vuvio_rFaLL, all output stages are switched off. However, the logic information remains intact
and uncorrupted. The VS under-voltage error bit is also latched high in the IC status register (IC_START), the nFAULT pin
is driven low. If VS voltage rises again and reaches the switch on voltage Vuvio rise threshold, the power stages will
automatically be activated and the nFAULT pin is released. The UVLO error bit remains set until cleared through the
CLR_FLT bit.

Vuwo(max) rising. _
Vuwo(min) rising- —

Vuwo(max) falling- -
Vuwo(min) falling--

nFAULT DEVICE ON DEVICE OFF DEVICE ON

Time —

Figure 12. VS UVLO Operation
Overvoltage Protection (OVP)

In the event the supply voltage VS rises above the switch off voltage Vove, all output stages are switched off. The VS
overvoltage error bit is also latched high in the IC status register (IC_START), the nFAULT pin is driven low. If VS falls
again and reaches the switch-on voltage threshold (Vove -Vove_nys), the power stages will automatically be activated and
the nFAULT pin is released. The OVP error bit remains set until cleared through the CLR_FLT bit. The device supports an
extended overvoltage operation for higher over-voltage range up to 33V by enabling the EXT_OVP bit in CONFIG_CTRL
register.
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Vove(max) rising— —
Vove(min) rising- -

Vove(max) falling- —
Vove(min) falling- -

nFAULT DEVICE ON DEVICE OFF DEVICE ON

Time —»

Figure 13. VS OVP Operation
VDD Power on Reset (POR)
In the event the VDD logic supply decreases below the undervoltage threshold, Vror rFaLL, the SPI interfaces no longer be
functional and the device will enter reset mode. The digital block will be initialized and the output stages are switched off
to high impedance. The undervoltage reset is released once VDD voltage levels are above the undervoltage threshold,
Vror_on. The reset event is reported in CONFIG_CTRL register by the NPOR bit. The NPOR error bit remains reset and
latched low until cleared through the CLR_FLT bit.

A

Vpor(Max) rising_ _
Vpor(Min) rising- — -

Vpor(Max) falling— —
Vpor(mMin) falling- -

DEVICE ON

DEVICE OFF

DEVICE ON

NN

NN

Time —»

Figure 14. VDD UVLO Operation

Overcurrent Protection (OCP)

The device offers over current protection. Monitoring the current on the high side and low side drivers at any time, once
the current exceeds the overcurrent shutdown threshold, the corresponding HS or LS driver is latched off and the
corresponding error bit, HBx_HS_OCP or HBx_LS OCP is set and latched after the specified shutdown time, toc. To
resume normal functionality of the power switch (in the event the overcurrent condition disappears or to verify if the failure
still exists), user could disable the OCP fault on the nFAULT pin by setting the OCP_REP bit in the CONFIG_CTRL
register.
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louTx

nFAULT _
nFAULT Pulled High Fault Condition NFAULT Released

Time —» d/ |
Fault Cleare

Figure 15. Over Current Protection

Open Load Detection (OLD)

The open-load detection (OLD) function ensures the proper load connection. The device support active OLD and low-
current OLD.

Active OLD

Active OLD can identify an open-load condition on the OUTx pins while driving a load. As shown in Figure 16, open-load
fault would be detected if the motor current loutx is lower than the open-load current threshold (lop) and the duration of
fault condition longer than the open-load deglitch time (towp). If the active OLD happen, the nFAULT pin will go down.
When the open-load condition is removed and set the CLR_FLT bit to 1, the nFAULT pin be released. The controller also
can read the register to know whether there is an open-load condition. The OLD bit in the IC status (IC_STAT) register will
be setto 1 and HBx_HS_OLD or HBx_LS_OLD bit in the open-load status register (OLD_STAT_x) will be set to 1. There
are two OLD control registers (OLD_CTRL_1 and OLD_CTRL_2) are used to configure OLD function. The HBx_OLD_DIS
bit in OLD_CTRL_1 register allows the user to disable OLD on the OUTx pins, OLD on the devices is enabled by default.
The OLD_REP bit in the OLD_CTRL_2 register determines whether report on the nFAULT pin. The OLD_OP bit
determines the response of the device to an active OLD fault. If OLD_OP = 0, the OUTx pins go to the Hi-Z state to stop
driving the outputs. Otherwise, the OUTXx pins will stay in their previous state and do not react to the OLD fault unless the
controller takes action.

Low-Current OLD

The device also includes a low-current OLD mode which is similar with active open-load detection. The difference
between low-current open-load and active open-load is the current detection threshold. The current detection threshold is
around 10x lower than the active open-load detection scheme. In addition, the low-current open-load only work in the low-
side MOSFET. Enable the low-current OLD mode will also disable the high-side OLD for the particular half-bridge. As
shown in Figure 17, If the motor current loutx is lower than the open-load current threshold (loo_Low) and the duration of
fault condition longer than the open-load deglitch time (towo). The device will identify a low-current open-load fault
condition. If the low-current OLD happen, the nFAULT pin will go down. When the open-load condition is removed and set
the CLR_FLT bit to 1, the nFAULT pin release. The controller also can read the register to know whether there is an open-
load fault. The OLD bit in the IC status (IC_STAT) register will be set to 1 and HBx_LS_OLD bit in the open-load status
register (OLD_STAT_x) will be setto 1.

Motor Starting Peak
Curent

Motor
Motor Nominal Current ) Motor Open  Motor Connected Operation

1 I
loLol o/ e L [ SR
|
lourx
i
1

T
r—to o
L

nFAULT

nFAULT Pulled High Fault Condition| nFAULT Released

Time — d/‘
Fault Cleare

Figure 16. Active Open-load Detection
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Figure 17. Low-current OLD
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Thermal Warning (OTW)

The device offers temperature warning protection. If one or more temperature sensors reach the warning temperature, the
temperature pre-warning bit, OTW is set in the IC status (IC_START) register. This bit is latched and can only be cleared
via SPI, but the outputs stages remain activated. The reporting of OTW on the nFAULT pin can be enabled by setting the
over-temperature warning reporting (OTW_REP) bit in the configuration control (CONFIG_CTRL) register. The nFAULT
pin releases when the die temperature decreases below the hysteresis point of the thermal warning (Twarn_Hys)

Thermal Shutdown (TSD)

If one or more temperature sensors reach the shut-down temperature threshold, all outputs are latched off and the
NFAULT pin is driven low. The OTSD bit is set in the IC status (IC_START) register. All outputs will be activated and the
NFAULT pin is released when the overtemperature shutdown condition is removed and die temperature decreases below
the hysteresis point of the thermal warning (Thys). The OTSD bit remains latched high indicating that a thermal event
occurred until a clear fault command is issued through the CLR_FLT bit. This protection feature cannot be disabled.

Programming Configuration
SPI

The device supports standard 16-bit SPI to be controlled. The commutation is performed by MSB clocked in first. The SPI
interface is a synchronous serial interface for address and data transfer at bit rates of up to 5MHz. It is configured in 8-bit
bytes designed to interface with a standard SPI bus. Four pins are used to communicate on the SPI: SCLK (synchronous
clock), CSB (chip select, active low), Sl (data input to the device for write operations,) and SO (data output from the
device for read operations). As shown in Figure 18.

|
CsB

SI X

Capture
Point

Propagate
Point

|
|
|
X
|
SO z >:< MSB
|
|
|
|
|
T
|

Figure 18. SPI Data Frame
A valid frame must meet the following conditions:

1). When the CSB pin is pulled high, any signals at the SCLK and Sl pins are ignored and the SO pin is placed in the Hi-Z
state

2). Data is captured on the falling edge of SCLK and data is propagated on the rising edge of SCLK

3). The most significant bit (MSB) is shifted in and out first

4). A full 16 SCLK cycles must occur for transaction to be valid

5). Data word sent to the Sl pin should not be less than or more than 16 bits
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6). For a write command, the existing data in the register being written to is shifted out on the SO pin following the 8-bit
command data

SPI Format

Each SPI communication starts with one address byte followed by one data byte. The SPI function of the device has 1
R/W bit in bitl4, 6 address bits and 8 data bits. The control registers are READ/WRITE registers. To set the control
register to READ, bit 14 of the address must be programmed to ‘1’, otherwise ‘0’ for WRITE. While the microcontroller
sends the address byte on S, SO shifts out the IC Status Register data. A further data byte (bit7-bit0) is allocated to either
configure the half-bridges or retrieve status information of the device. The SPI Registers have been mapped as shown in
Table 6 respectively.

Table 4. Sl Input Data Word Format

R/W Address Data
Bit | B15 | Bl4 | B13 | Bi2 | B11 | B10 | B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
D:t 0O | Wo | A5 | A4 | A3 | A2 | AL A0 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Table 5. SO Output Data Word Format
Address Data
Bit | B15 | B14 | B13 | Bl2 | Bi1 | B10 | B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B | BO
D:t 1 1 | oTsp | ob | ocP | wvLo C,)DV NPOR | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Daisy Chain

The device supports daisy chain operation with devices with the same SPI protocol shown in Figure 20. The master
output (MO) is connected to a slave Sl and the first slave SO is connected to the next slave Sl to form a chain. The SO of
the final slave in the chain will be connected to the master input (Ml) to close the loop of the SPI communication frame. In
daisy chain configuration, a single chip selects, CSB, and clock signal, SCLK, connected in parallel to each slave device,
are used by the microcontroller to control or access the SPI devices. Figure 19 shows the topology when 3 devices are
connected in series with waveforms.

Microcontroller Devicel Device2 Device3
SI1 . SO1 SI2 . SO2 SI3 . SOs3
MO >R >
RE 2| |3 JNE
o ©l 2 ©l &
MCSB >
MCLK >
M ~
Figure 19. SPI Daisy Chain
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CsB

Hq’kl Hor2| A3 | A2 | a1 d‘a p2 | o1
s

St |HDR1JHDR2| A3 A2 FJ‘l D3 D2

SI2

s | s1 |Hor1|HDR2) A3 | A2 | R1 | D3

SI3

8B S2 S1 |HDR1|HDR2| H3 R2 R1

SO3

ALL Address ALL Address
Bytes Reach Bytes Reach
Destination Destination
pm——— o pm——— -
v ' vi Yoy
Status Reads Writes
Response Here Execute Here Execute Here

Figure 20. Daisy Chain SPI Operation
The first device in the chain shown above receives data from the master controller in the following format. See SI1 in
Figure 20.
1). 2 bytes of Header
2). 3 bytes of Address
3). 3 bytes of Data
After the data has been transmitted through the chain, the master controller receives it in the following format. See SO3 in
Figure 20.
1). 3 bytes of Status
2). 2 bytes of Header (should be identical to the information controller sent)
3). 3 bytes of Report
There are two Header bytes contain information of the number of devices and a global clear fault. The N5 to NO in
Headerl shows up to 26-1 devices can be connected in series per daisy chain connection. The CLR bit in Header2 is a
global clear fault command that will clear the fault registers of all the devices. Both two Header bytes must start with 1 and
0.

1 0 N5 N4 N3 N2 N1 NO  fr——
HDR1
| |
b e e e — 4
Number of Devices in the Chain
(Up to 25-1 = 63)
1 0 CLR X X X X X |p—
HDR2
! | |
[ L o o 1
! Dont Care

|
1 = Global FAULT Clear
0= Dont Care

Figure 21. Header Bits
All the device will feedback fault status register in the status byte shown in Figure 21.It will be very convenient for the

controller to read fault status and for the device to work efficiently.
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Herder Bytes (HDR)
e mm -
|
|
| HDR1 1 0 N5 N4 N3 N2 N1 NO
|
|
|
|
: HDR2 1 0 CLR X X X X X
|
L e e
Status Byte (Sx) 1 1 OTSD | OLD OCP J UVLO | OVP | NPOR
Address Byte (Ax) 0 R/W A5 A4 A3 A2 Al A0
Data Byte (Ax) D7 D6 D5 D4 D3 D2 D1 DO

load the relevant address and data byte in its buffer and bypasses the other bits

Figure 22. Daisy Chain Read Registers
The device can count the number of Status bytes behind the Header byte to recognize its position. As shown in Figure 20,

the device 2 has One Status bytes (S1) behind the Header byte and the device 3 has Two Status bytes (S1, S2) behind
the Header byte. When the device knows its position and the number of devices connected in the chain, the device could

. In this way, even the chain has 63

devices, the device still works fleetly.
Table 6. SY2A58152 Register Map

Name 7 6 5 4 3 2 1 0 Type Address
IC_STAT Reserved OTSD oTwW oLD ocCP UVLO OVP NPOR R 00h
OCP_STAT 1 HB4_HS_OCP HB4 LS _OCP HB3_HS_OCP HB3_LS_OCP HB2_HS_OCP HB2_LS _OCP HB1_HS_OCP HB1 LS OCP R 01h
OCP_STAT_ 2 HB8_HS_OCP HB8_LS_OCP HB7_HS_OCP HB7_LS_OCP HB6_HS_OCP HB6_LS_OCP HB5_HS_OCP HB5_LS_OCP R 02h
OCP_STAT 3 HB12 HS OCP HB12 LS_OCP HB11 HS_OCP HB11 LS_OCP HB10_HS_OCP HB10_LS_OCP HB9_HS_OCP HB9 LS _OCP R 03h
OLD_STAT 1 HB4_HS OLD HB4 LS OLD HB3_HS_OLD HB3_LS OLD HB2_HS_OLD HB2_LS OLD HB1_HS OLD HB1 LS OLD R 04h
OLD_STAT_ 2 HB8 HS OLD HB8 LS OLD HB7 HS OLD HB7 LS OLD HB6_HS_OLD HB6_LS OLD HB5_HS OLD HB5_LS OLD R 05h
OLD_STAT 3 HB12 HS OLD HB12 LS OLD HB11 HS OLD HB11 LS OLD HB10_HS OLD HB10_LS OLD HB9 HS_OLD HB9 LS OLD R 06h
CONFIG_CTRL Reserved OCP_REP EXT_OVP CLR_FLT RW 07h
OP_CTRL_1 HB4 HS _EN HB4 LS _EN HB3_HS EN HB3 LS EN HB2_HS_EN HB2 LS EN HB1 HS EN HB1 LS _EN RW 08h
OP_CTRL_2 HB8_HS_EN HB8 LS _EN HB7_HS_EN HB7_LS EN HB6_HS_EN HB6_LS EN HB5_HS _EN HB5_LS_EN RW 09h
OP_CTRL_3 HB12 HS _EN HB12 LS EN HB11 HS EN HB11 LS EN HB10 _HS_EN HB10_LS_EN HB9_HS EN HB9 LS EN RW 0Ah
PWM_CTRL_1 HB8_PWM HB7_PWM HB6_PWM HB5_PWM HB4_PWM HB3_PWM HB2_PWM HB1 PWM RW 0Bh
PWM_CTRL_2 PWM_CH4_DIS PWM_CH3_DIS PWM_CH2_DIS PWM_CH1_DIS HB12 PWM HB11 PWM HB10_PWM HB9 _PWM RW 0Ch
FW_CTRL_1 HB8_FW HB7_FW HB6_FW HB5_FW HB4 FW HB3_FW HB2_FW HB1_FW RW 0Dh
FW_CTRL 2 Reserved HB12 FW HB11 FW HB10_FW HB9 _FW RW OEh
PWM_MAP_CTRL_1 HB4_PWM_MAP HB3_PWM_MAP HB2_PWM_MAP HB1_PWM_MAP RW OFh
PWM_MAP_CTRL 2 HB8_PWM_MAP HB7_PWM_MAP HB6_PWM_MAP HB5_PWM_MAP RW 10h
PWM_MAP_CTRL_3 HB12 PWM_MAP HB11 PWM_MAP HB10_PWM_MAP HB9 PWM_MAP RW 11h
PWM_FREQ_CTRL PWM_CH4 FREQ PWM_CH3_FREQ PWM_CH2_FREQ PWM_CH1_FREQ RW 12h
PWM_DUTY_CTRL 1 PWM_DUTY_CH1 RW 13h
PWM_DUTY_CTRL_2 PWM_DUTY_CH2 RW 14h
PWM_DUTY_CTRL_3 PWM_DUTY_CH3 RW 15h
PWM_DUTY_CTRL_4 PWM_DUTY_CH4 RW 16h
SR CTRL 1 HB8_SR HB7_SR [ HB6_SR I HB5_SR HB4 SR HB3_SR HB2_SR HB1 SR RW 17h
SR_CTRL_2 Reserved HB12_SR HB11 SR HB10_SR HB9_ SR RW 18h
OLD_CTRL_1 HB8 OLD_DIS HB7_OLD_DIS | HB6_OLD DIS [ HB5_OLD_DIS HB4_OLD_DIS HB3_OLD_DIS HB2_OLD_DIS HB1 OLD_DIS RW 19h
OLD_CTRL_2 OLD_REP OLD_oOP | Reserved HB12 OLD_DIS HB11 OLD_DIS HB10_OLD_DIS HB9_OLD_DIS RW 1Ah
OLD_CTRL_3 OCP_DEG Reserved HB12 LOLD_EN HB11 LOLD_EN HB10_LOLD_EN HB9 LOLD_EN RW iBh
OLD_CTRL_4 HB8_LOLD_EN \ HB7_LOLD_EN \ HB6_LOLD_EN \ HB5_LOLD_EN HB4_LOLD_EN HB3_LOLD_EN HB2_LOLD_EN HB1_LOLD_EN RW 24h
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SPI| Status Registers

The Status Register are used to report warning and fault conditions. The status registers are read-only registers.
IC_STAT

IC_Status Register (Address =0x00) [reset =0x00]

D7 D6 D5 D4 D3 D2 D1 DO
Reserved OTSD oTW OoLD OCP UVLO OVP NPOR
r r r r r r r r
Field Bits Type Description
Reserved D7 r

Temperature shutdown error detection

Os Junction temperature below temperature shutdown
OTSD D6 r threshold

1s Junction temperature has reached temperature shutdown
threshold

Temperature pre-warning error detection

Os Junction temperature below temperature pre-warning
OoTW D5 r threshold

1s Junction temperature has reached temperature pre-warning
threshold.

Open Load error detection

OoLD D4 r 0Os No Open Load

1s Open load

Over current error detection

OCP D3 r Os No Over current

1s Over current

VS Undervoltage error detection

UVLO D2 r Os No undervoltage on VS detected

1s Undervoltage on VS detected

VS Overvoltage error detection

OVP D1 r Os No overvoltage on VS detected

1s Overvoltage on VS detected

Not Power on Reset (NPOR) detection

NPOR DO r 0s POR on EN or VDD supply ralil
18 No POR
OCP_STAT_1
Overcurrent Error Status of Half-bridge Outputs 1-4 (Address =0x01) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO

HB4 HS OC | HB4 LS OC | HB3 HS OC | HB3 LS OC | HB2_HS_OC | HB2 LS OC | HB1 HS_OC | HB1_LS_OC
r r r r r r r r

Field Bits Type Description

High-side (HS) switch of half-bridge 4 overcurrent detection
HB4_HS OC D7 r 0s No error on HS4 switch

1s Overcurrent detected on HS4 switch

Low-side (LS) switch of half-bridge 4 overcurrent detection

HB4 LS OC D6 r 0s No error on LS4 switch

1s Overcurrent detected on LS4 switch

High-side (HS) switch of half-bridge 3 overcurrent detection
HB3_HS OC D5 r 0s No error on HS3 switch

1g Overcurrent detected on HS3 switch

Low-side (LS) switch of half-bridge 3 overcurrent detection

HB3 LS OC D4 r 0s No error on LS3 switch

1g Overcurrent detected on LS3 switch
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High-side (HS) switch of half-bridge 2 overcurrent detection
HB2 HS OC D3 r 0s No error on HS2 switch
1g Overcurrent detected on HS2 switch
Low-side (LS) switch of half-bridge 2 overcurrent detection
HB2 LS OC D2 r 0s No error on LS2 switch
1s Overcurrent detected on LS2 switch
High-side (HS) switch of half-bridge 1 overcurrent detection
HB1_HS OC D1 r 0s No error on HS1 switch
1g Overcurrent detected on HS1 switch
Low-side (LS) switch of half-bridge 1 overcurrent detection
HB1 LS OC DO r Os No error on LS1 switch
1g Overcurrent detected on LS1 switch
OCP_STAT 2
Overcurrent Error Status of Half-bridge Outputs 5-8 (Address =0x02) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB8_HS_OC | HB8_LS OC | HB7_HS_OC | HB7_LS OC | HB6_HS_OC | HB6_LS_OC | HB5 HS OC | HB5_LS_OC
r r r r r r r r
Field Bits Type Description
High-side (HS) switch of half-bridge 8 overcurrent detection
HB8_HS OC D7 r 0s No error on HS8 switch
1g Overcurrent detected on HS8 switch
Low-side (LS) switch of half-bridge 8 overcurrent detection
HB8_LS_OC D6 r 0s No error on LS8 switch
1s Overcurrent detected on LS8 switch
High-side (HS) switch of half-bridge 7 overcurrent detection
HB7_HS_OC D5 r 0s No error on HS7 switch
1s Overcurrent detected on HS7 switch
Low-side (LS) switch of half-bridge 7 overcurrent detection
HB7_LS _OC D4 r 0s No error on LS7 switch
1s Overcurrent detected on LS7 switch
High-side (HS) switch of half-bridge 6 overcurrent detection
HB6_HS OC D3 r 0s No error on HS6 switch
1s Overcurrent detected on HS6 switch
Low-side (LS) switch of half-bridge 6 overcurrent detection
HB6_LS OC D2 r 0s No error on LS6 switch
1s Overcurrent detected on LS6 switch
High-side (HS) switch of half-bridge 5 overcurrent detection
HB5 HS OC D1 r 0s No error on HS5 switch
1s Overcurrent detected on HS5 switch
Low-side (LS) switch of half-bridge 5 overcurrent detection
HB5_LS_OC DO r 0s No error on LS5 switch
1s Overcurrent detected on LS5 switch
OCP_STAT_3
Overcurrent Error Status of Half-bridge Outputs 9-12 (Address =0x03) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB12_HS_OC | HB12_LS OC | HB11 HS_OC | HB11 LS OC | HB10_HS_OC | HB10_LS_OC | HB9 HS_OC | HB9 LS OC
r r r r r r r r
Field Bits Type Description
High-side (HS) switch of half-bridge 12 overcurrent detection
HB12 HS OC D7 r 0s No error on HS12 switch
1g Overcurrent detected on HS12 switch
HB12 LS OC D6 r Low-side (LS) switch of half-bridge 12 overcurrent detection
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0s No error on LS12 switch

1g Overcurrent detected on LS12 switch

High-side (HS) switch of half-bridge 11 overcurrent detection
HB11 HS OC D5 r 0s No error on HS11 switch

1g Overcurrent detected on HS11 switch

Low-side (LS) switch of half-bridge 11 overcurrent detection
HB11 LS OC D4 r 0s No error on LS11 switch

1g Overcurrent detected on LS11 switch

High-side (HS) switch of half-bridge 10 overcurrent detection
HB10 HS OC D3 r 0s No error on HS10 switch

1g Overcurrent detected on HS10 switch

Low-side (LS) switch of half-bridge 10 overcurrent detection
HB10 LS OC D2 r 0s No error on LS10 switch

1g Overcurrent detected on LS10 switch

High-side (HS) switch of half-bridge 9 overcurrent detection
HB9 HS OC D1 r 0s No error on HS9 switch

1s Overcurrent detected on HS9 switch

Low-side (LS) switch of half-bridge 9 overcurrent detection
HB9 LS OC DO r 0s No error on LS9 switch

1g Overcurrent detected on LS9 switch

OLD_STAT_1
Open Load Error Status of Half-bridge Outputs 1-4 (Address =0x04) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO

HB4 HS OL | HB4 LS OL | HB3 HS OL | HB3 LS OL | HB2 HS OL | HB2 LS OL | HB1 HS OL | HBL LS OL
r r r r r r r r

Field Bits Type Description
High-side (HS) switch of half-bridge 4 open load detection
HB4_HS OL D7 r 0s No error on HS4 switch (default value)

1g Open load detected on HS4 switch

Low-side (LS) switch of half-bridge 4 open load detection

HB4 LS OL D6 r 0s No error on LS4 switch (default value)

1s Open load detected on LS4 switch

High-side (HS) switch of half-bridge 3 open load detection
HB3_HS OL D5 r 0s No error on HS3 switch (default value)

1s Open load detected on HS3 switch

Low-side (LS) switch of half-bridge 3 open load detection

HB3_LS _OL D4 r 0s No error on LS3 switch (default value)

1g Open load detected on LS3 switch

High-side (HS) switch of half-bridge 2 open load detection
HB2_HS OL D3 r 0s No error on HS2 switch (default value)

1s Open load detected on HS2 switch

Low-side (LS) switch of half-bridge 2 open loadt detection
HB2_LS OL D2 r 0s No error on LS2 switch (default value)

1s Open load detected on LS2 switch

High-side (HS) switch of half-bridge 1 open load detection
HB1 HS OL D1 r 0s No error on HS1 switch (default value)

1s Open load detected on HS1 switch

Low-side (LS) switch of half-bridge 1 open load detection

HB1 LS OL DO r 0s No error on LS1 switch (default value)

1g Open load detected on LS1 switch
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OLD_STAT_2
Open Load Error Status of Half-bridge Outputs 5-8 (Address =0x05) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB8_HS OL | HB8_ LS OL | HB7_HS_ OL | HB7_LS OL | HB6_HS OL | HB6_LS OL | HB5 HS OL | HB5_LS_OL
r r r r r r r r
Field Bits Type Description
High-side (HS) switch of half-bridge 8 open load detection
HB8 HS OL D7 r 0s No error on HS8 switch
1g Open load detected on HS8 switch
Low-side (LS) switch of half-bridge 8 open load detection
HB8 LS OL D6 r Os No error on LS8 switch
1g Open load detected on LS8 switch
High-side (HS) switch of half-bridge 7 open load detection
HB7_HS_OL D5 r 0s No error on HS7 switch
1g Open load detected on HS7 switch
Low-side (LS) switch of half-bridge 7 open load detection
HB7_LS OL D4 r 0s No error on LS7 switch
1s Open load detected on LS7 switch
High-side (HS) switch of half-bridge 6 open load detection
HB6_HS OL D3 r 0s No error on HS6 switch
1s Open load detected on HS6 switch
Low-side (LS) switch of half-bridge 6 open load detection
HB6 LS OL D2 r 0s No error on LS6 switch
1g Open load detected on LS6 switch
High-side (HS) switch of half-bridge 5 open load detection
HB5 HS OL D1 r 0s No error on HS5 switch
1g Open load detected on HS5 switch
Low-side (LS) switch of half-bridge 5 open load detection
HB5_ LS OL DO r 0s No error on LS5 switch
1s Open load detected on LS5 switch
OLD_STAT 3
Open Load Error Status of Half-bridge Outputs 9-12 (Address =0x06) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB12 HS_OL | HB12 LS OL | HB11 HS_OL | HB11 LS OL | HB10_HS_OL | HB10_LS_ OL | HB9_HS OL | HB9_LS_OL
r r r r r r r r
Field Bits Type Description
High-side (HS) switch of half-bridge 12 open load detection
HB12_HS OL D7 r 0s No error on HS12 switch
1g Open load detected on HS12 switch
Low-side (LS) switch of half-bridge 12 open load detection
HB12_LS OL D6 r 0s No error on LS12 switch
1s Open load detected on LS12 switch
High-side (HS) switch of half-bridge 11 open load detection
HB11 HS OL D5 r 0s No error on HS11 switch
1s Open load detected on HS11 switch
Low-side (LS) switch of half-bridge 11 open load detection
HB11 LS OL D4 r 0s No error on LS11 switch
1s Open load detected on LS11 switch
High-side (HS) switch of half-bridge 10 open load detection
HB10 HS OL D3 r 0s No error on HS10 switch
1s Open load detected on HS10 switch
Low-side (LS) switch of half-bridge 10 open load detection
HB10_LS_OL D2 ' 0s No error on LS10 switch
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1g Open load detected on LS10 switch

HB9_HS_OL D1 r

High-side (HS) switch of half-bridge 9 open load detection
0s No error on HS9 switch
1s Open load detected on HS9 switch

HB9_LS OL DO r

Low-side (LS) switch of half-bridge 9 open load detection
0s No error on LS9 switch
1g Open load detected on LS9 switch

SPI Control Registers

The Control Register are used to configure the device. The control registers are read and write capable.

CONFIG_CTRL
Configuration Register (Address =0x07) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
Reserved Reserved | Reserved | Reserved | OCP_REG | OTW _REG | EXT _OVP | CLR FLT
riw riw riw riw riw riw riw riw
Field Bits Type Description
Reserved D7 riw Bit reserved. Always reads ‘0’.
Reserved D6 riw Bit reserved. Always reads ‘0’.
Reserved D5 riw Bit reserved. Always reads ‘0’.
Reserved D4 riw Bit reserved. Always reads ‘0’.
riw 0s Overcurrent condition is reported in NFAULT pin
OCP_REG D3 1g Overcurrent condition warning is not reported in nFAULT pin
riw 0s Overtemperature warning is not reported in NFAULT pin
OTW_REG D2 1s Overtemperature warning is reported in nFAULT pin
riw 0s Overvoltage protection threshold is at 21V min.
EXT_OVP b1 1g Overvoltage protection threshold is at 32.7V min.
riw 0s Faults not cleared
CLR_FLT DO 1g Clear all faults
OP _CTRL_1
Half-bridge Output Control 1(Address =0x08) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB4 HS EN | HB4 LS EN | HB3_HS_EN | HB3_LS EN | HB2_HS_ EN | HB2_LS EN | HB1 HS EN | HBL1 LS EN
riw riw riw riw riw riw riw riw
Field Bits Type Description
Half-bridge output 4 High side switch enable
HB4_HS_EN D7 riw 0s HS4 OFF
1s HS4 ON
Half-bridge output 4 Low side switch enable
HB4_LS _EN D6 riw Os LS4 OFF
15 LS4 ON
Half-bridge output 3 High side switch enable
HB3 HS_EN D5 r'w | Og HS3 OFF
1s HS3 ON
Half-bridge output 3 Low side switch enable
HB3 LS EN D4 r'w | Og LS3 OFF
15 LS3 ON
Half-bridge output 2 High side switch enable
HB2_HS_EN D3 riw 0s HS2 OFF
1s HS2 ON
Half-bridge output 2 Low side switch enable
HB2_LS_EN D2 riw Os LS2 OFF
15 LS2 ON
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Half-bridge output 1 High side switch enable
HB1_HS_EN D1 riw 0s HS1 OFF
1s HS1 ON
Half-bridge output 1 Low side switch enable
HB1_LS_EN DO riw 0B LS1 OFF
1B LS1 ON
OP_CTRL_2
Half-bridge output control 2 (Address =0x09) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB8 HS _EN HB8 LS_EN HB7_HS_EN HB7_LS_EN HB6_HS_EN HB6_LS_EN HB5_HS_EN HB5_LS_EN
riw riw riw riw riw riw riw riw
Field Bits Type Description
Half-bridge output 8 High side switch enable
HB8_HS_EN D7 riw Os HS8 OFF
1s HS8 ON
Half-bridge output 8 Low side switch enable
HB8_ LS _EN D6 riw Os LS8 OFF
15 LS8 ON
Half-bridge output 7 High side switch enable
HB7_HS_EN D5 riw 0s HS7 OFF
1s HS7 ON
Half-bridge output 7 Low side switch enable
HB7_LS EN D4 rlw | O LS7 OFF
15 LS7 ON
Half-bridge output 6 High side switch enable
HB6_HS_EN D3 riw Og HS6 OFF
1s HS6 ON
Half-bridge output 6 Low side switch enable
HB6_LS EN D2 riw Os LS6 OFF
15 LS6 ON
Half-bridge output 5 High side switch enable
HB5_HS_EN D1 riw 0s HS5 OFF
1s HS5 ON
Half-bridge output 5 Low side switch enable
HB5_ LS _EN DO riw Os LS5 OFF
15 LS5 ON
OP_CTRL_3
Half-bridge output control 3 (Address =0x0A) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB12_HS_EN HB12_LS_EN HB11 HS EN HB11 LS_EN HB10_HS_EN HB10_LS_EN HB9_HS_EN HB9_LS_EN
riw riw riw riw riw riw riw riw
Field Bits Type Description
Half-bridge output 12 High side switch enable
HB12_HS EN D7 rfw | Og HS12 OFF
15 HS12 ON
Half-bridge output 12 Low side switch enable
HB12_LS_EN D6 rlw | Og LS12 OFF
1s LS12 ON
Half-bridge output 11 High side switch enable
HB11 HS _EN D5 riw Os HS11 OFF
1s HS11 ON
HB11 LS EN D4 riw Half-bridge output 11 Low side switch enable
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Os LS11 OFF
1g LS11 ON
Half-bridge output 10 High side switch enable
HB10_HS_EN D3 riw 0s HS10 OFF
1g HS10 ON
Half-bridge output 10 Low side switch enable
HB10 LS EN D2 riw 0s LS10 OFF
1s LS10 ON
Half-bridge output 9 High side switch enable
HB9 HS EN D1 riw 0s HS9 OFF
1s HS9 ON
Half-bridge output 9 Low side switch enable
HB9 LS _EN DO riw 0s LS9 OFF
15 LS9 ON
PWM_CTRL_1
Half-bridge PWM Control 1 (Address =0x0B) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB8 PWM | HB7 PWM | HB6 PWM | HB5 PWM | HB4 PWM | HB3 PWM | HB2 PWM | HB1 PWM
riw riw riw riw riw riw riw riw
Field Bits Type Description
Os Half-bridge 8 is operating in continuous mode
HB8_PWM D7 rhw 1s Half-bridge 8 is operating in PWM mode
Os Half-bridge 7 is operating in continuous mode
HB7_PWM D6 rhw 1s Half-bridge 7 is operating in PWM mode
Os Half-bridge 6 is operating in continuous mode
HB6_PWM DS rhw 1s Half-bridge 6 is operating in PWM mode
0Os Half-bridge 5 is operating in continuous mode
HBS_PWM D4 riw 1s Half-bridge 5 is operating in PWM mode
0Os Half-bridge 4 is operating in continuous mode
HB4_PWM D3 rhw 1s Half-bridge 4 is operating in PWM mode
0Os Half-bridge 3 is operating in continuous mode
HB3_PWM D2 rhw 1s Half-bridge 3 is operating in PWM mode
0Os Half-bridge 2 is operating in continuous mode
HB2_PWM D1 rhw 1s Half-bridge 2 is operating in PWM mode
0Os Half-bridge 1 is operating in continuous mode
HB1_PWM DO rhw 1s Half-bridge 1 is operating in PWM mode
PWM_CTRL_2
Half-bridge PWM Control 2 (Address =0x0C) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
PWM_CH4_DIS PWM_CH3_DIS PWM_CH2_DIS PWM_CH1_DIS HB12_PWM HB11l _PWM HB10_PWM HB9 PWM
r/w riw riw riw riw riw riw riw
Field Bits Type Description
0s PWM Generator-4 is enabled
PWM_CH4_DIS D7 riw 1s PWM Generator-4 is disabled
0s PWM Generator-3 is enabled
PWM_CH3_DIS D6 riw 1s PWM Generator-3 is disabled
0s PWM Generator-2 is enabled
PWM_CH2_DIS DS riw 1s PWM Generator-2 is disabled
0s PWM Generator-1 is enabled
PWM_CH1_DIS D4 riw 1s PWM Generator-1 is disabled
0Os Half-bridge 12 is operating in continuous mode
HB12_PWM D3 rhw 1s Half-bridge 12 is operating in PWM mode
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0s Half-bridge 11 is operating in continuous mode
HB11_PWM D2 riw 1g Half-bridge 11 is operating in PWM mode
0s Half-bridge 10 is operating in continuous mode
HB10_PWM D1 riw 1g Half-bridge 10 is operating in PWM mode
0s Half-bridge 9 is operating in continuous mode
HB9_PWM Do riw 1g Half-bridge 9 is operating in PWM mode
FW _CTRL_1
Free-wheeling Configuration 1 (Address =0x0D) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
FW_HB8 FW_HB7 FW_HB6 FW_HB5 FW_HB4 FW_HB3 FW_HB2 FW_HB1
riw riw riw riw riw riw riw riw
Field Bits Type Description
HB8 free-wheeling configuration
FW_HB8 D7 riw 0s Passive free-wheeling
1s Active free-wheeling
HB7 free-wheeling configuration
FW_HB7 D6 riw 0Os Passive free-wheeling
1g Active free-wheeling
HB6 free-wheeling configuration
FW_HB6 D5 riw 0Os Passive free-wheeling
1g Active free-wheeling
HB5 free-wheeling configuration
FW_HB5 D4 riw 0Os Passive free-wheeling
1s Active free-wheeling
HB4 free-wheeling configuration
FW_HB4 D3 riw 0s Passive free-wheeling
1s Active free-wheeling
HB3 free-wheeling configuration
FW_HB3 D2 riw 0s Passive free-wheeling
1s Active free-wheeling
HB2 free-wheeling configuration
FW_HB2 D1 riw 0Os Passive free-wheeling
1s Active free-wheeling
HB1 free-wheeling configuration
FW_HB1 DO riw 0Os Passive free-wheeling
1s Active free-wheeling
FW _CTRL_2
Free-wheeling Configuration 2 (Address =0x0E) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
Reserved Reserved Reserved Reserved FW_HB12 FW_HB11 FW_HB10 FW_HB9
riw riw riw riw riw riw riw riw
Field Bits Type Description
Reserved D7 riw Reserved. Always reads as ‘0’
Reserved D6 riw Reserved. Always reads as ‘0’
Reserved D5 riw Reserved. Always reads as ‘0’
Reserved D4 riw Reserved. Always reads as ‘0’
HB12 free-wheeling configuration
FW_HB12 D3 riw 0s Passive free-wheeling
1s Active free-wheeling
FW HB11 D2 W HB11 fr(_ee-wheellng C(_)nflguratlon
- 0s Passive free-wheeling
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1s Active free-wheeling

FW_HB10

D1

riw

HB10 free-wheeling configuration
0s Passive free-wheeling
1s Active free-wheeling

FW_HB9

DO

riw

HB9 free-wheeling configuration
0s Passive free-wheeling
1s Active free-wheeling

PWM_MAP_CTRL_1

Half-bridge Output PWM Map Control 1 (Address =0x0F) [reset =0x00]

D7

D6

D5

D4

D3

D2

D1

DO

HB4_PWM_MAP

HB3_PWM_MAP

HB2_PWM_MAP

HBL PWM_MAP

riw

r/w

riw

riw

riw

\ riw

riw

riw

Field

Bits

Type

Description

HB4_PWM_MA
P

D7:D6

riw

Half-bridge output 4 mode select

00s PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
10e PWM control with PWM Channel 3
118 PWM control with PWM Channel 4

HB3_PWM_MA
P

D5:D4

riw

Half-bridge output 3 mode select

008 PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
10e PWM control with PWM Channel 3
118 PWM control with PWM Channel 4

HB2_PWM_MA
P

D3:D2

riw

Half-bridge output 2 mode select

00s PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
118 PWM control with PWM Channel 4

HB1_PWM_MA
P

D1:D0

riw

Half-bridge output 1 mode select

008 PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
11s PWM control with PWM Channel 4

PWM_MAP_CTRL_2

Half-bridge Output PWM Map Control 2 (Address =0x10) [reset =0x00]

D7 D6 D5 D4 D3 D2 D1 DO
HB8_PWM_MAP HB7_PWM_MAP HB6_PWM_MAP HB5 PWM_MAP
riw riw riw riw rw | riw rw | riw
Field Bits Type Description
Half-bridge output 8 mode select
008 PWM control with PWM Channel 1
HBB—P\F/,VM—MA D7:D6 riw 01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
11 PWM control with PWM Channel 4
Half-bridge output 7 mode select
00s PWM control with PWM Channel 1
HB7_P\|;VM_MA D5:D4 riw 01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
118 PWM control with PWM Channel 4
Half-bridge output 6 mode select
HB6—P¥,VM—MA D3:D2 riw 00s PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
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108 PWM control with PWM Channel 3
11s PWM control with PWM Channel 4

HB5_PWM_MA
P

D1:D0

riw

Half-bridge output 5 mode select

008 PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
118 PWM control with PWM Channel 4

PWM_MAP_CTRL_3

Half-bridge Output PWM Map Control 3 (Address =0x11) [reset =0x00]

D7

D6

D5

D4

D3

D2

D1

DO

HB12_PWM_MAP

HB1l PWM_MAP

HB10_PWM_MAP

HB9_PWM_MAP

riw \

r/w

riw

riw

riw

r/w

riw

riw

Field

Bits

Type

Description

HB12_PWM_M
AP

D7:D6

riw

Half-bridge output 12 mode select

00s PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
10e PWM control with PWM Channel 3
118 PWM control with PWM Channel 4

HB11_PWM_M
AP

D5:D4

riw

Half-bridge output 11 mode select

008 PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
118 PWM control with PWM Channel 4

HB10_PWM_M
AP

D3:D2

riw

Half-bridge output 10 mode select

00s PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
118 PWM control with PWM Channel 4

HB9_PWM_MA
P

D1:D0

riw

Half-bridge output 9 mode select

00s PWM control with PWM Channel 1
01s PWM control with PWM Channel 2
108 PWM control with PWM Channel 3
11s PWM control with PWM Channel 4

PWM_ FREQ_CTRL

PWM Channel Frequency Select (Address =0x12) [reset =0x00]

D7 D6 D5 D4 D3 D2 D1 DO
PWM_CH4_FREQ PWM_CH3_FREQ PWM_CH2_FREQ PWM_CH1_FREQ
rw | riw rw | riw rw | riw rw | riw
Field Bits Type Description
PWM Channel 4 frequency select
00s PWM frequency: 80Hz
PWM—ECQHA'—FR D7:D6 riw 01s PWM frequency: 100Hz
10s PWM frequency: 200Hz
11s PWM frequency: 2000Hz
PWM Channel 3 frequency select
00s PWM frequency: 80Hz
PWM—EC(;'?’—FR D5:D4 riw 01s PWM frequency: 100Hz
10s PWM frequency: 200Hz
11s PWM frequency: 2000Hz
PWM Channel 2 frequency select
PWM—ECQHZ—FR D3:D2 riw 00s PWM frequency: 80Hz
01s PWM frequency: 100Hz
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10s PWM frequency: 200Hz
11s PWM frequency: 2000Hz

PWM_CH1_FR
EQ

D1:D0

riw

PWM Channel 1 frequency select
00s PWM frequency: 80Hz

01s PWM frequency: 100Hz

10s PWM frequency: 200Hz

11s PWM frequency: 2000Hz

PWM_DUTY_CTRL_1

PWM Channel 1 Duty Cycle Configuration (Address =0x13) [reset =0x00]

D7 D6 D5 D4 D3 D2 D1 DO
PWM_DUTY_CH1
riw \ rw | riw riw \ rhw | riw \ rhw | riw
Field Bits Type Description
PWM Channel 1 Duty Cycle configuration
) 0000 00008 100% OFF
PWM_DUTY_CH1 | D7:D0 riw XXXX XXxXs parts of 255 ON
1111 11115 100% ON
PWM1 DUTY_CTRL_2
PWM Channel 2 Duty Cycle Configuration (Address =0x14) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
PWM_DUTY_CH?2
rw | riw \ riw riw \ rw | riw \ rw | riw
Field Bits Type Description
PWM Channel 2 Duty Cycle configuration
. 0000 00008 100% OFF
PWM_DUTY_CH2 | D7:D0 riw XXXX XXxXs parts of 255 ON
1111 11115100% ON
PWM1_DUTY_CTRL_3
PWM Channel 3 Duty Cycle Configuration (Address =0x15) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
PWM_DUTY_CH3
rhw | riw \ riw riw \ rw | riw \ rw | riw
Field Bits Type Description
PWM Channel 3 Duty Cycle configuration
) 0000 00008 100% OFF
PWM_DUTY_CH3 | D7:D0 riw XXXX XXXXg parts of 255 ON
1111 11115 100% ON
PWM1_DUTY_CTRL_4
PWM Channel 4 Duty Cycle Configuration (Address =0x16) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
PWM_DUTY_CH4
riw \ rw | riw riw \ rw | riw \ rw | riw
Field Bits Type Description
PWM Channel 4 Duty Cycle configuration
. 0000 00008 100% OFF
PWM_DUTY_CH4 | D7:D0 riw XXXX XxxXg parts of 255 ON
1111 11115100% ON
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SR _CTRL_1
The Slew Rate Configuration 1 (Address =0x17) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB8_SR HB7_SR HB6_SR HB5_SR HB4_SR HB3_SR HB2_SR HB1 SR
riw riw riw riw riw riw riw riw
Field Bits Type Description
HB8 slew rate configuration
HB8_SR D7 riw Os 1V/us
1s 3.7V/us
HB7 slew rate configuration
HB7_SR D6 riw Os 1V/us
1s 3.7V/us
HB6 slew rate configuration
HB6_SR D5 riw 08 1V/ps
1g 3.7V/us
HB5 slew rate configuration
HB5_SR D4 riw 0s 1V/us
1s 3.7V/us
HB4 slew rate configuration
HB4_SR D3 riw 0s 1V/us
1s 3.7V/us
HB3 slew rate configuration
HB3_SR D2 riw 0s 1V/us
1g 3.7V/us
HB2 slew rate configuration
HB2_SR D1 riw 08 1V/ps
1g 3.7V/us
HB1 slew rate configuration
HB1_SR DO riw 0s 1V/ps
1g 3.7V/ys
SR _CTRL_2
The Slew Rate Configuration 2 (Address =0x18) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB8_SR HB7_SR HB6_SR HB5_SR HB4_SR HB3_SR HB2_SR HB1_SR
riw riw riw riw riw riw riw riw
Field Bits Type Description
Reserved D7 riw Reserved. Always reads as ‘0’
Reserved D6 riw Reserved. Always reads as ‘0’
Reserved D5 riw Reserved. Always reads as ‘0’
Reserved D4 riw Reserved. Always reads as ‘0’
HB12 slew rate configuration
HB12_SR D3 riw 08 1V/us
1g 3.7V/us
HB11 slew rate configuration
HB11_SR D2 riw 08 1V/ps
1s 3.7V/us
HB10 slew rate configuration
HB10_SR D1 riw 08 1V/ps
1g 3.7V/ys
HB9 slew rate configuration
HB9 SR DO riw Os 1V/us
1g 3.7V/ys
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OLD _CTRL_1
The Open Load Detect Control 1 (Address =0x19) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
HB8_OLD_D | HB7_OLD_D | HB6_OLD_D | HB5_OLD_D | HB4_OLD_D | HB3_OLD_D
s s s s s s ~ | HB2_OLD_DIS | HB1_OLD_DIS
riw riw riw riw riw riw riw riw
Field Bits Type Description
HB8 open load detect configuration
HB8 OLD DIS D7 riw 0s Open-load detection on half-bridge 8 is enable
18 Open-load detection on half-bridge 8 is disable
HB7 open load detect configuration
HB7_OLD_DIS D6 riw 0s Open-load detection on half-bridge 7 is enable
1s Open-load detection on half-bridge 7 is disable
HB6 open load detect configuration
HB6_OLD_DIS D5 riw 0s Open-load detection on half-bridge 6 is enable
1s Open-load detection on half-bridge 6 is disable
HB5 open load detect configuration
HB5_OLD_DIS D4 riw 0s Open-load detection on half-bridge 5 is enable
1s Open-load detection on half-bridge 5 is disable
HB4 open load detect configuration
HB4_OLD_DIS D3 riw 0s Open-load detection on half-bridge 4 is enable
1s Open-load detection on half-bridge 4 is disable
HB3 open load detect configuration
HB3_OLD_DIS D2 riw 0s Open-load detection on half-bridge 3 is enable
1s Open-load detection on half-bridge 3 is disable
HB2 open load detect configuration
HB2_OLD_DIS D1 riw 0s Open-load detection on half-bridge 2 is enable
1s Open-load detection on half-bridge 2 is disable
HB1 open load detect configuration
HB1_OLD_DIS DO riw 0s Open-load detection on half-bridge 1 is enable
1s Open-load detection on half-bridge 1 is disable
OLD _CTRL_2
The Open Load Detect Control 2 (Address =0x1A) [reset =0x00]
D7 D6 D5 D4 D3 D2 D1 DO
OLD_REP | OLD_OP Reserved HB12 OLD_DIS | HB11 OLD_DIS HB10 OLD_DIS HB9_OLD_DIS
riw riw rw | riw riw riw riw riw
Field Bits Type Description
0s Report on nFAULT pin during OLD condition
OLD_REP D7 rhw 1s No report on nNFAULT pin during OLD condition
0Os Half-bridge are not active after OLD condition detect
OLD_OP D6 rhw 1s Half-bridge are active after OLD condition detect
Reserved D5 riw Reserved. Always reads as ‘0’
Reserved D4 riw Reserved. Always reads as ‘0’
HB12 open load detect configuration
HBlZ—(S)LD—DI D3 riw 0s Open-load detection on half-bridge 12 is enable
1s Open-load detection on half-bridge 12 is disable
HB11 open load detect configuration
HBll—gLD—DI D2 riw Os Open-load detection on half-bridge 11 is enable
1s Open-load detection on half-bridge 11 is disable
HB10 open load detect configuration
HBlO—gLD—DI D1 riw Os Open-load detection on half-bridge 10 is enable
1s Open-load detection on half-bridge 10 is disable
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HB9_OLD_DIS

DO

riw

HB9 open load detect configuration
0s Open-load detection on half-bridge 9 is enable
1s Open-load detection on half-bridge 9 is disable

OLD CTRL_3

The Open Load Detect Control 3 (Address =0x1B) [reset =0x00]

D7

D6

D5

D4

D3

D2

D1

DO

OCP_DEG

Reserved

HB12 OLD_EN

HB1l OLD_EN

HB10_OLD_EN

HB9_OLD_EN

r/w

orw |

r/w

riw

riw

riw

riw

r/w

Field

Bits

Type

Description

OCP_DEG

D7:D5

riw

0008 OCP deglitch time is 10us
001s OCP deglitch time is 5ps

010s OCP deglitch time is 2.5ps
011s OCP deglitch time is 1us

1008 OCP deglitch time is 60us
1018 OCP deglitch time is 40us
110s OCP deglitch time is 30us
111s OCP deglitch time is 20yus

Reserved

D4

riw

Reserved. Always reads as ‘0’

HB12_OLD_EN

D3

riw

HB12 low-current OLD detect configuration

0Os Low-current OLD detection on half-bridge 12 is disable

1s Low-current OLD detection on half-bridge 12 is enable

HB11_OLD_
EN

D2

riw

HB11 low-current OLD detect configuration

Os Low-current OLD detection on half-bridge 11 is disable

1s Low-current OLD detection on half-bridge 11 is enable

HB10_OLD_
EN

D1

riw

HB10 low-current OLD detect configuration

Os Low-current OLD detection on half-bridge 10 is disable

1s Low-current OLD detection on half-bridge 10 is enable

HB9_OLD_EN

DO

r’w

HB9 low-current OLD detect configuration
Os Low-current OLD detection on half-bridge 9 is disable
1s Low-current OLD detection on half-bridge 9 is enable

OLD _CTRL_4
The Open Load Detect Control 4 (Address =0x24) [reset =0x00]

D7

D6

D5

D4 D3 D2 D1

DO

HB8_OLD_EN HB

7 OLD_EN

HB6_OLD_EN

HB5_OLD_EN

HB4_OLD_EN HB3_OLD_EN HB2_OLD_EN

HB1_OLD_EN

rlw

rlw

rlw

rlw rlw rlw rlw

rlw

Field

Bits

Type

Description

HB8_OLD_EN

D7

riw

HB8 low-current OLD detect configuration
Os Low-current OLD detection on half-bridge 8 is disable
1s Low-current OLD detection on half-bridge 8 is enable

HB7_OLD_EN

D6

riw

HB7 low-current OLD detect configuration
0s Low-current OLD detection on half-bridge 7 is disable
1s Low-current OLD detection on half-bridge 7 is enable

HB6_OLD_EN

D5

riw

HB6 low-current OLD detect configuration
Os Low-current OLD detection on half-bridge 6 is disable
1s Low-current OLD detection on half-bridge 6 is enable

HB5 OLD_EN

D4

riw

HB5 low-current OLD detect configuration
Os Low-current OLD detection on half-bridge 5 is disable
1s Low-current OLD detection on half-bridge 5 is enable

HB4_OLD_EN

D3

riw

HB4 low-current OLD detect configuration
0s Low-current OLD detection on half-bridge 4 is disable
1s Low-current OLD detection on half-bridge 4 is enable

HB3_OLD_EN

D2

riw

HB3 low-current OLD detect configuration
0s Low-current OLD detection on half-bridge 3 is disable
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1s Low-current OLD detection on half-bridge 3 is enable

HB2_OLD_EN

D1

riw

HB2 low-current OLD detect configuration
0s Low-current OLD detection on half-bridge 2 is disable
1s Low-current OLD detection on half-bridge 2 is enable

HB1_OLD_EN

DO

riw

HB1 low-current OLD detect configuration
0s Low-current OLD detection on half-bridge 1 is disable
1s Low-current OLD detection on half-bridge 1 is enable
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QFN5x5-24 Package Outline Drawing
4.90-5.10 ——0.651=— 0.20-0.30
INIRERININE
0.30-0.50
D ) H
] [
2 1| = ]
2 — | & -
] [
— 3.50-3.70 —
INInInininl
Top View Bottom View
57
] L
] [ ]
—0.65-0.85 ~ L] P iy s
0203 Ret N ]
0005 J [ ] . [ ]
[
LT
Front View Recommended PCB Layout
(Reference Only)
Notes: All dimension in millimeter and exclude mold flash & metal burr
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1. Taping Orientation

QFN5x5

Taping & Reel Specification

o

I,'—‘1.45|'1 55

r—5.20-5.40—-1
- . T N .
J | 7.90-5.10
Feeding direction
2. Carrier Tape & Reel specification for packages
J
Reel
Size
Y
Tape width Pocket Reel size Trailer Leader length Qty per
Package types (mm) pitch(mm) (Inch) length(mm) (mm) reel
QFN5x5 12 8 13" 400 400 5000
3. Others: NA
DS_SY2A58152 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 38
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Revision History

The revision history provided is for informational purpose only and is believed to be accurate, however, not warranted.
Please make sure that you have the latest revision.

Revision Number

Revision Date

Description

1.0

Nov 30, 2023

Initial Release
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IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information published in
this document, including but not limited to circuitry, specification and/or product design, manufacturing or descriptions, at any time and
without notice. This document supersedes and replaces all information supplied prior to the publication hereof. Buyers should obtain
the latest relevant information before placing orders and should verify that such information is current and complete. All semiconductor
products are sold subject to Silergy’s standard terms and conditions of sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only. Silergy
makes no representation or warranty that such applications will be suitable for the specified use without further testing or modification.
Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy or its subsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility to determine
whether the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize the risks associated
with customer’s products and applications, customer should provide adequate design and operating safeguards. Customer represents
and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous consequences of
failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial
actions. Silergy assumes no liability related to any default, damage, costs or problem in the customer’s applications or products, or the
application or use by customer’s third-party buyers. Customer will fully indemnify Silergy, its subsidiaries, and their representatives
against any damages arising out of the use of any Silergy components in safety-critical applications. It is also buyers’ sole
responsibility to warrant and guarantee that any intellectual property rights of a third party are not infringed upon when integrating
Silergy products into any application. Silergy assumes no responsibility for any said applications or for any use of any circuitry other
than circuitry entirely embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable. However,
Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such information and shall
have no liability for the consequences of use of such information. In no event shall Silergy be liable for any indirect, incidental, punitive,
special or consequential damages, including but not limited to lost profits, lost savings, business interruption, costs related to the
removal or replacement of any products or rework charges, whether or not such damages are based on tort or negligence, warranty,
breach of contract or any other legal theory. Notwithstanding any damages that customer might incur for any reason whatsoever,
Silergy’ aggregate and cumulative liability towards customer for the products described herein shall be limited in accordance with the
Standard Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and
safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding any
applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or warranted
to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure or malfunction
of a Silergy product can reasonably be expected to result in personal injury, death or severe property or environmental damage.
Silergy assumes no liability for inclusion and/or use of Silergy products in such equipment or applications and therefore such inclusion
and/or use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of commercial
sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual agreement specifically
agreed to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms and conditions of
the respective agreement shall apply. Silergy hereby expressly objects to and denies the application of any customer’s general terms
and conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual
property rights. Silergy makes no representation or warranty that any license, either express or implied, is granted under any patent
right, copyright, mask work right, or other intellectual property right. Information published by Silergy regarding third-party products or
services does not constitute a license to use such products or services or a warranty or endorsement thereof. Use of such information
may require a license from a third party under the patents or other intellectual property of the third party, or a license from Silergy under
the patents or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
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