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LVV8968BB Evaluation Board
User's Manual

Overview

The LV8968BB evaluation board (EVB) provides a comprehensive
platform to evaluate the LV8968BB functionalities for industrial and
automotive applications. Maximum recommended power level is
250 W. Various optional periphery is included to support motor
control implementations from simple senstass BEMF
commutation, taomplex field oriented algorithms. A microcontroller
is NOT provided with this kit to allow customers to utilize their
favorite solutions. The kit can be used as a shield to an Arduino DUE
board.

Features

€ General purpose Automotive 3Phase Gate Driver for 8 V to 25 V
Applications

€ Power MOSFET: 40V, 85 A, 5.7 m

€ Interface to Microcontroller

€ Plugiin Interface for Arduino Due Interface for Other
Microcontrollers

Required:
€ 20 V or Greater Power Supply with >10 A Output Current
€ Arduino Due or
€ Alternative Microcontroller Board with
3 or more PWM Generators
15 or more Digital 10 Pins
6 Analog 10 Pins
50pin Ribbon Cable and Connector

€ 3 Phase PMSM Motor with 12 V Nominal Voltage and up to 200 W
Power

Optional Periphery

€ 7.5 V Regulator for Arduino Due or Other Microcontrollers

€ Dual Current Sense Amplifier for Triple Shunt Current Sensing
€ Star Point Comparator for BEMF Sensing Algorithms

€ Low \Voltage Charge Pump for Operation below 8 V

€ PWM Oscillator plus Potentiometer for Speed Control Utilizing the
PWM Interface of the LV8968
€ Two Undedicated Pushbutton Switches for Microcontroller Use
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DETAILED DESCRIPTION

Power Up Initial Testing _ Table 1. POWER SUPPLY CURRENT

The LV8968 EVB is designed to operate at 1@y) with
an operating voltage range from 8 V to 25 V. The power ;g‘é":(;l:‘rz et Sublv Current
supply should be able to supply enough current to run the PPy
intendedmotor. If connected to an appropriate power supply Apg{ngzo\rlj(:t)’yp) r;’es;'] '-'75'25\/ “;L“S | 11 mA
eithervia the power Jack connector (J3), or the wire clamps gcomés active ;)npdy
(J2),the green VS LED and 7.5 V supply LED will light up. 7.5V LED turns

Now it is possible to activate the LV8968 thought its green
WAKE pin using the red switch (SW1) in the center. The IC | Flip Wake switch V3RO and V3RI 30 mA
will power up with its default settings (for details consult the swi supply 3.3 V.

. VCC supply comes

Lv8968 Datasheet) and put out 3.3 V on its VCC supply active and VCC
(greenVCC LED). The default settings are configured such LED turns green.

that a microcontroller can instantly drive a motor. The IC

will react to a high on the control lines and drive the Reverse Polarity Protection and Power Surges

correspondingower stage. \thout a microcontroller teell The LV8968 EVB includes two reverse polarity

it what to do however, thev8968 cannot accomplish much.  protection circuits:

Beforeproceeding further it is therefore necessary to power € Power jack connector J3 features a reverse polarity

the EVB down and connect an appropriate microcontroller.  zener diode which is rated 3.9 A max. Power surges
during motor braking or rigeneration will not be fed
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back into the supply and must be dealt with on the EVB
by controlled braking, etc.

€ Connector J2 bypasses the zener diode. This input is
reverse polarity protected through the body diode of
MOSFET T7 which is of the same type as an inverter.
The gate of T7 is connected to a charge pump fed by
inverter phases.

Microcontroller Interface

Two microcontroller interfacesre available: an Arduino
shieldconnection and a dual row pin header. The LV8968 is
compatible with 3.3 V and 5 V level digital input signals. In
order to bring the open drain outputs of the IC to the same
level it may be necessary to raise the VCC voltage via SPI
access from 3.3 V(default) to 5 V.

Once the LV8968 starts driving the power stage inverter, € Arduino Shield

the switching of the phase voltages will charge the gate

The LV8968 EVB can act as an Arduino DUE shield

voltage of T7, turn on the MOSFET, and as a result bypass and will plug directly onto an Arduino DUE board

the reverse polarity body diode. Consequently a braking

motor will feed it's energy back into the supply. Once the

motor isstopped, T7 will lose it's gate charge and the reverse

polarity protection will become active again.

Caution:When driving a high powdoad, ensure to make
adequate arrangements to filter supply ripples.
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NOTE: Reverse Polarity Protection MOSFET T7 gate voltage
is selected by R76 or R86.
R76 is Bootstrap voltage GH1 i3.
R86 is Charge Pump voltage.

Figure 3. Reverse Polarity Protection Schematic

model R3E. The Arduino board is then supplied from
the EVB 7.5 V power supply and the pinout has been
chosen to be supported by the Arduino peripheral
circuitry.

€ Dual row 50 pin header (J4)
For users who prefer to use other microcontrollers,
a 25x2 pin connector has been provided.
Pins are placed at 2.54 mm pitch, the exact connectivity
depends on the microcontroller used and has to be
configured by the user

Table 2below provides the pin mapping and descriptions for
both solutions.
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Figure 4. Arduino DUE and Pin Header Schematic

L8968 Evaluation board is possible to connecte with Arduino DUE.

Figure 5. LV8968 Evaluation Board and Arduino DUE
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Table 2. ARDUINO DUE AND PIN HEADER MAPPING

Arduino Due SAM3X Evaluation Board LV8968 EV iKit
* o
£ — g . * >
e < |5 S g £ = L
5 gE |tz < 2 o S
a 55 |CE a g 8o | 8 |82
o SAM3X SE | 5% Q o % S E S 05
a Pin Name Mapped Pin Name =0 |20 w S a 22 2 o= Description
13 PB27 Digital Pin 13/ 3 6 CP_CLK 4 | Clk (50 kHz) pin for
Amber LED "L” optional Chargepump
14 PD4 TX3 15 9 RXD 6 RXD 10 (0] Digital level pwm signal
30 PD9 Digital Pin 30 15 9 CSB 25 CSB 13 | Active low SPI interface chip
select
32 PD10 Digital Pin 32 15 9 DIAG 27 DIAG 9 Error and diagnostic output
33 PC1 Digital Pin 33 15 9 VMCRES 28 MCRE 8 Active low reset for watchdog
S
34 PC2 Digital Pin 34 15 9 LW 29 IL3 7 | Active low GL3 control, Phase 3
35 PC3 Digital Pin 35 15 9 HW 30 IH3 6 | Active high GH3 control, Phase 3
36 PC4 Digital Pin 36 15 9 Lv 31 L2 5 | Active low GL2 control, Phase 2
37 PC5 Digital Pin 37 15 9 HV 32 IH2 4 | Active high GH2 control, Phase 2
38 PC6 Digital Pin 38 15 9 LU 33 IL1 3 | Active low GL1 control, Phase 1
39 PC7 Digital Pin 39 15 9 HU 34 IH1 2 | Active high GH1 control, Phase 1
40 PC8 Digital Pin 40 15 9 EN 35 EN 46 | Enable pin for inverter
41 PC9 Digital Pin 41 15 9 WAKE 36 WAKE 44 10 Wake for LV8968 can be read
or driven
44 PC19 Digital Pin 44 15 9 SW2 39 o} Pushbutton to GND
(needs pullup)
45 PC18 Digital Pin 45 15 9 SW3 40 o} Pushbutton to GND
(needs pullup)
56 PC23 Analog In 2 3 6 AD2 13 ) Analog output of Potentiometer
57 pPC22 Analog In 3 3 6 STARCOMP 24 (0] Output of star point comparator
58 PAG Analog In 4 3 6 w 3 (0] Current of Phase W (ext. Amp)
59 PA4 Analog In 5 3 6 \ 5 ISO 20 (0] Current of Phase V
60 PA3 Analog In 6 3 6 U 7 0] Current of Phase U (ext. Amp)
61 PA2 Analog In 7 3 6 AOUT 9 AOUT 19 (0] Analog BEMF, VDH sense pin
74 PA25 (MISO) 15 9 SO 10 SO 16 | SPI master data in
75 PA26 (MOSI) 15 9 Sl 12 Sl 15 (6] SPI master data out
76 PA27 (SCLK) 15 9 SCLK 8 SCLK 14 | SPI clock
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System Control 7.5V Reg ulator

The LV8968 is configured by default to make it easy to
control amotor without any SPI setup. To activate the motor
power stage it is necessary to apply a high signal on EN
along with the phase control signals. Be aware that the low B |,

. . . . . vou% VIN vs
side FETs are activated by low levels, while the high side | 2

signalsare activated by high levels. A low on EN will disable

B

the output stage. o

In default state all errors are disabled and dead time is set 2Y: T
at maximum (3.2 us) which can interfere with efficient g ‘ 1
motor drive. To gain control over the system parameters it
is necessary to communicate via SPI interface. The SPI
interface expects full duplex communication. Data is PWM Generator (U2, U3)
latched at the rising clock edge and should change at the Motor control applications are typically controlled via a
falling clock edge. The CSB signal must go high after every PWM signal. This EVB allows two ways to generate a motor
data transmission. For further information consult the control PWM:
LV8968 datasheet. 1. An external PWM signal can be fed directly to the PWM

To enable useful motor applications with this EVB, two pin which is right next to the PWM generator circuit. This
pushbuttorswitches SW2 and SW3 are provided, as well as pin has a pullup to VS so it can be driven from a function
a PWM generator with a potentiometer for PWM control. generator as well as an open drain/collector transistor. To

100V

0.1u,

Figure 6. 7.5 V Regulator Schematic

See below for more information on their use. activateexternal PWM control place jumper JP2 (next to the
L PWM circuit) from pinl to pin3.
System Monitoring 2. Per default, an on board PWM generator will supply a

The red KEY switch (SW1) is provided to tie WAKE 10 /g |eyel 100 Hz PWM signal to the LV8968. The blue
VS. A high on WAKE activates the LV8968 from sleep pgientiometer VR1 controls the duty cycle from 0% to
mode. VCC goehigh which would normally power up the 1o,
externalmicrocontrollerFor the EVB this approachwas not | aither case. the LV8968 level shifts the high voltage

practical, so WAKE as well as 7V5 are brought out to the p\y signal to a digital VCC level signal which appears on
interface to be monitored by the microcontroller. (It is rRyp tg pe decodetly the microcontrollerSeeFigure 7 for

possible talrive WAKE from the microcontroller if itis not  yetails. The analog output of the potentiometer AD2 also
pulledhigh via SW1). In a typical motor application WAKE  grnears at the microcontroller interface to be measured
might be tied to the ignition key signal. In order to prevent directly.

a low on WVAKE from disabling the system and the motor, the

Lv8968 will ignore WAKE as long as EN is held high by the
microcontroller. PWM OSC

7v5

Two other important system signals should be monitored o 001w
closely bythe microcontroller: DIAG and VMCRES. DIAG
will go low for system errors and warnings, while a low on o]
VMCRES indicates watchdog violation. The watchdog is :
initially disabled and must be activated by SPI access. In the *Ebnrmod®
final application VMCRES should be connected to the oos] B 1
i i
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microcontrollemaster reset, on the EVB this is not practical T = % e ( Ti
as watchdog errors will interfere with programming and I ‘
debug operations. Figure 7. PWM Generator Schematic

7.5 V Regulator (U6) Switches (SW2, SW3)

Power to the microcontroller board is provided by the 15 pyshbutton switches to GND are included on the
oniboard linearegulator NCV317M which supplies 7.5V gyp 1o provide some additional motor control user

and up to 500 mA to: interface They can be used for motor ON/OFF and direction

€ The 75V LED changes, or to cycle through demo programs, etc. These
€ The optional charge pump switches require microcontroller ports with pullup to
€ The PWM generator function properly.

€ The Arduino DUE board
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Current Sense Amplifier (U4)

The LV8968 includes one programmable gain fast current

2. Under voltage Charge pump
3. External Charge pump for 100% output duty

sense amplifier. For applications that need 2 or 3 current Three type high side gate voltage supply is selected by

sense amplifiers, the EXit includes a dual current sense
amplifier IC NCV33072DR2G to amplify the phase
currentdfor phases U and W with a gain matching the default
setting of the LV8968 oithip current sense amplifier.

Current Sense Amp
lPGND e

|
23 T

vav
=<
=
3

vcc

IN1- ouTt2

IN1+ IN2-

N2+
NCV33072DR2G

220p, 100V

Figure 8. Current Sense Amplifier

BEMF COMPARATOR (U5)

To implement simple BEMBIgorithms with the V8968
a star point comparator NCV33072DR2G is included on the
EV iKit. It compares the virtual star point of phases U,V, and
W with the output AOUT of the LV8968. The Gain of the

star point signal matches the internal gain of the phase

outputs. In order to use this feature, AOUT must be

internally switched to the phase voltages of phases U, V, and

W via SPI access. By monitoring the output STARCOMP

layout of evaluation board. See Figures 15,16, and 17.

1. Bootstrap (default)

Bootstrap voltage is the default function. BS pin is high
side FET gate voltage supply. BS voltage is connected by
diodeand capacitance from VG voltage. VG voltage is 11 V.
BS voltage set (VG — Diode) voltage.

See Figure 10 Jumper switdR1 set to connect 1 pin and
2 pin.

Figure 10. Jumper Switch JP1

2. Under Voltage Charge Pump (U7)

The LV8968 allows two solutions for running a motor at

operating voltages below 8 V:

1. The use of logic level FETs and activation of logic
level mode via SPI allows operation down to 6V
supply without increasing system cost. This mode
requires the use of a 3.3 V microcontroller.

2. If standard VGS = 10 V level FETs are required, it
is possible to activate an external simple charge
pump circuit between the supply voltage VS and
the gate voltage regulator input VGIN.

the microprocessor can determine the phase transition of the The EVB includes a simple charge pump setup with the

motor.
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Figure 9. Star Point Comparator Schematic
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High Side FET Gate Voltage Supply

The LV8968 uses bootstrapping to supply its figjte
gate voltage normally. The evaluation board includes the
hardware tamplement an external undimltage or 100%
duty cycle chargépump. The following shows how to
configure.

This evaluation board supports three configurations for
the high side gate voltage supply.

1. Bootstrap (default)

NCV33202VDR2G as shown in Figure 16.

To enable the charge pump it is necessary to move jumper
JP1 (next to red SW1) from pinl to pin3. During operation
the microcontroller must monitor the supply voltage and
activate this charge pump by supplying a 50 kHz clock to
CP_CLK. The supply voltage can either be monitored at
LV8968 pin AOUT directly, or by reacting to an under
voltage DIAG interrupt. For more information consult the
LV8968 datasheet.

Charge Pump

15

!
ote

R71

u7
ouT1

vee

IN1- ouT2

IN1+ IN2-

GND IN2+
NCV33202VDR2G

JP1
PH-1X038G_JP
()

o]

5.1k, 0.1W
Charge Pump Voltage

v VGIN

Figure 11. Charge Pump Schematic
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CHARGE PUMP FOR 100%DUTY

——\VGIN —8—\VG BS ——VGSH

35
30

25

~
S

Figure 12. Jumper Switch JP1

3. External Charge Pump for 100% Output Duty

The evaluation board includes an undervoltage
chargepumpvhich can optionally be rieonfigured to serve
as a 100% duty cycle chargepump. For this conversion the o s 10 15 20 25
comparatoNCV33202V at U7 needs to be replaced with a e
rail to rail comparator NCS20072 with higher output drive. ] o
Also diodes D16 and D17 need to be replaced with Schottky ~ F19ure 13. Charge Pump Characteristic Chart
types. To see the detailed description of the modifications Jumper switch JP1 set to connect 1 pin and 2 pin.
consult Figures 15 and 16.

The 52 kHz clock signal for the chargepump CP_CLK
needs to bprovided by the microcontrolleia J4connector
pin 4 or Arduino Due pin 13. This can be activated on
demand depending on the use case:

1. Underivoltage Chargepumpctivate only during
underivoltage. Keeping the chargepump running
during normal operation may cause overvoltage Figure 14. Jumper Switch JP1
damage to the circuit.

2. 100% dutyicycle chargepump: Operate during
EN=high but disable during VH overvoltage to
prevent overvoltage damage to the circuit.

Figure 13shows the characteristic chart of the chamgap
for 100% drive.

VGIN: VGIN=VS voltage

VG: Power supply pin for (JP1 1 and 2 pin short) low side
gatedrive the amplifier U7 is changed from NCV33202V to
NCS20072.

BS: Charge pump circuit output for high side gate drive.
VGSH: High side gate voltage is 9.5 V at VS=12 V.

VGIN,VG BS (V)
[
« 5 &

IS
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Figure 17. External Charge Pump for 100% Output Duty Cycle Schematic
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LvV8968BB

POWER STAGE (T1 i T6)

The sole purpose of the LV8968 is to help a C7) are provided to adjust turn ON time with the gate
microcontroller drive and monitor the six IMIOSFET resistor, and OFF time with gate diodes (D4, D5 not
power stage in a thr@phase inverter configuration. The installed). Pulidown resistors (R1, R2) help protect the
FETS are 40 V, 85 A NVD5803NT4G with 5.7 ntypical inverter against unintentional tufon when the LV8968 is
on resistance. The FET footprint allows placement of in sleep mode. A number of (unpopulated) snubber
D2PAK or SO8FL packages. The maximum power placements are also provided across the MOSFETSs, to
dissipation is 83 W (Ric ,Tc = 25C, seeNVD5803NT4G suppress parasitic ringing if necessary. The Isgle gate
data sheet). voltage is generated by a capacitive bootstrapping circuit

NOTE: MOSFET may be changed by application unit or connection between each phase and the supply of the
end of FET production. The user may change  highiside drivers. The bootstrap capacitors are charged

the MOSFET type depending on their need. from the gate supply during the falling edge of the phase.
Figure 18 below shows the schematic of phase U as arNOTE: It is important to start a motor with all phases
exampleThe gate is driven through gate resistors (R7, R8). low, to charge the bootstrap circuit.

Between gte and source afach MOSET, capacitors (C6,

Figure 18. High and Low Side Gate Output Schematic
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LvV8968BB

Shunt Resistance Operation

The EVB facilitates low side shunt current measurement
of the three phaseurrents across shunt resistors R20,21,22.
The LV8968BB includes a single programmable gain
current sense amplifier which measures the motor current
acrosghe center resistor R20. Two additional current sense
amplifiersare included on the EVB to measure the currents
on the outside resistors. These amplifiers are configured for
fixed a gain of 17 with external resistors matching the
defaultgain of the internal amplifier of 7.5. If other gains are

Figure 19. One Shunt Resistance Detection

R23

desiredhe resistors need be reconfigured. See Table 2 for
pin locations where the currents can be sampled.

The internal current amplifier of the LV8968BB is
capable of single shunt FOC measurements. To enable
single shunt current sensing short the solder jumpers RO2
and RO3 as shown in Figure 20. Now the resistance can be
adjusted with the parallel configuration R20,21 and 22.

] penD 5
= @

O 100, 0.1W %; ’—%3
1P ST | 5ST | §
['4 g ['4 g ['4
5 R24 - -
T_O 100, 0.1W | ‘
ISN D D ﬁ
Figure 20. Shunt Resister Detection Schematic
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Figure 21. LV8968BB Evaluation Board Schematic
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Table 3. BILL OF MATERIALS FOR THE LV8968BB DEMO BOARD V1.0

g
g 3 gz
5 5 c |2
B @ 5] IS
4 2 o ° . S 5
o 1% Description Value = Footprint Manufacturer Part Number o O
Ul 1 Multi ipurpose BLDC SQFP48K ON Semiconductor LVv8968BB on on
Pre idriver
u2 1 Timer SOICi8 ON Semiconductor NCV1455BDR2G
u3 1 Comparator SOICi8 ON Semiconductor NCV2903DR2G
U4i5 2 Dual operational amplifier SOICi8 ON Semiconductor NCV33072DR2G
ué 1 Voltage Regulator SOT 223 ON Semiconductor NCV317MBSTT3G
u7 1 Dual operational amplifier SOICi8 ON Semiconductor NCV33202VDR2G
Jl 1 Motor winding connector Pitch 6.35 mm ONTSHORE OSTT7030150
J2 1 Power supply connector Pitch 6.35 mm ON SHORE OSTT7020150
J3 1 |ACiDC adapter connector Singatron 2DC 10415D200
Ja 1 EXT MCU connector Pitch 2.54 mm Useconn PH i2x25SG
J5 1 DUE POWER connector Pitch 2.54 mm Useconn PH 11x40SG
J6 1 DUE ADCL connector Pitch 2.54 mm Useconn PH 11x40SG
J7 1 DUE PWMH connector Pitch 2.54 mm Useconn PH 11x40SG
J8 1 SPI header Pitch 2.54 mm Amphenol FCI 95290 i303ALF
JP11i2 2 Jumper SW Pitch 2.54 mm Useconn PH i1x40SG
T117 7 N ich power MOSFETs DPAK ON Semiconductor NVD5803NT4G on on
T8 1 NPN TRANSISTOR SOT 23 ON Semiconductor BCB846ALT1G
D1i3 D11 6 Diode SOD 323 ON Semiconductor MMDL6050T1G
D16117
D419 6 Diode SOD 323 ON Semiconductor MMDL6050T1G off off
D10 1 Schottky diode SMC ON Semiconductor MBRS540PT3G
D121713 2 Dual diode SOTi23 ON Semiconductor BAV74LT1G
D14 1 ZENER iDIODE 18V SOTi23 ON Semiconductor BZX84B18LT1G
D15 1 Diode SOD 1123 ON Semiconductor SMMSD914T1G
D18 1 ZENER iDIODE 39V SOD 1323 ON Semiconductor MM3Z39VT1G
Swi 1 Switch for WAKE Pitch 2.54 mm WURTH 45031014042
SW21i3 2 Push button switch 6.5x6.2 mm Omron B3SL i11002P
VR1 1 Potentiometer 10x10mm SUNTAN TSR 13386K502R
_DIAG 1 LED RED 1608 BIG STANLEY FR1111CiTR
_VCC_Vs 3 LED GREEN 1608 BIG STANLEY YBG1111CiTR
_7V5
C1 1 Electrolytic CAP. 1000u, 50V | *20% Pitch 7.5 mm RUBYCON 50RX301000M16X31.5
C2i5C17 13 Capacitor 0.1u, 100V +10% 1608 BIG MURATA GRM188R72A104K
C33i36
C38 C43
C45 Cc47
C6111 7 Capacitor 1000p, 50V +5% 1608 BIG MURATA GRM1882C1H102J
C32
Cl12i14 5 Capacitor 1u, 25V +10% 1608 BIG MURATA GRM188B31E105K
C37 C46
C15i16 5 Capacitor 4.7u, 50V +10% 3216 BIG MURATA GRM31CB31H475K
Ccl8 C21
C50
C191i20 2 Capacitor 0.01u, 50V +10% 1608 BIG MURATA GRM188B11H103K
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Table 3. BILL OF MATERIALS FOR THE LV8968BB DEMO BOARD V1.0 (continued)

LvV8968BB

£
g gz
5 g 2| o
‘@ . g} S <
] = o . [=] <
o o Description Value = Footprint Manufacturer Part Number o O
Cc22 3 Capacitor 220p, 100V +10% 1608 BIG MURATA GRM188R72A104K
C41i42
C231i31 9 Capacitor TBD, 50V +5% 1608 BIG MURATA off off
C391i40 Capacitor TBD, 50V +10% 1608 BIG MURATA off off
C44 C49
C48 1 Capacitor 1u, 50V +10% 2012 BIG MURATA GRM21BR71H105K
R116 R62 8 Resistor 100k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R72
R71715 16 Resistor 100, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R17119
R23124
R33 R76
R16 R25 3 Resistor 0, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R77
R20122 3 Current sense resistors 10m, 1W +1% SUSUMU KRL3264 iCTRO101FiT1
R26 R34 13 Resistor 1k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R50152
R55157
R63
R65 168
R27 1 Resistor 51k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R28 1 Resistor 20k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R29130 5 Resistor 10k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R32
R74175
R31 R73 2 Resistor 2.2k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R35143 9 Resistor TBD, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ off
R44 145 3 Resistor 1M, 0.2W +5% 1608 BIG KOA RK73B1JTxxxJ
R49
R46 1 Resistor 16k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
RA47148 2 Resistor 4.3k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R53 154 6 Resistor 15k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R58 159
R61 R64
R60 1 Resistor 18k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R69 170 2 Resistor 5.1k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R71 1 Resistor 27k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R78181 4 Resistor 0, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ off on
R82 R84 2 Resistor 0, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R83 3 Resistor OP/0, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ off on
R85 186
RA113 3 Resistor Array 33 +5% Bourns CAY16 1330J4LF
RO1 1 Solder JP 4030
RO21i3 2 Solder JP 0 4030
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LvV8968BB

Board Layout

Figure 22. LV8968BB Evaluation Board Layout TOP

Figure 23. LV8968BB Evaluation Board Layout 2 "d Layer
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LvV8968BB

Board Layout (continued)

Figure 24. LV8968BB Evaluation Board Layout 3 ' Layer

Figure 25. LV8968BB Evaluation Board Layout Bottom Layer
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LvV8968BB

Board Layout (continued)

Figure 26. LV8968BB Evaluation Board Layout Silk Name
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onsemi , ONSEMI, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi ” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A
listing of onsemi s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent iMarking.pdf. onsemi is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and will only be used in laboratory/development areas by persons with an engineering/technical training and familiar
with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling. Any
other use, resale or redistribution for any other purpose is strictly prohibited.

THE BOARD IS PROVIDED BY ONSEMI TO YOU “AS IS” AND WITHOUT ANY REPRESENTATIONS OR WARRANTIES WHATSOEVER. WITHOUT LIMITING THEF OREGOING,
ONSEMI (AND ITS LICENSORS/SUPPLIERS) HEREBY DISCLAIMS ANY AND ALL REPRESENTATIONS AND WARRANTIES IN RELATION TO THE BOARD, ANY
MODIFICATIONS, OR THIS AGREEMENT, WHETHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING WITHOUT LIMITATION ANY AND ALL
REPRESENTATIONS AND WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON iINFRINGEMENT, AND THOSE ARISING FROM A
COURSE OF DEALING, TRADE USAGE, TRADE CUSTOM OR TRADE PRACTICE.

onsemi reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or
design information or advice, quality characterization, reliability data or other services provided by onsemi shall not constitute any representation or warranty by onsemi , and no additional
obligations or liabilities shall arise from onsemi having provided such information or services.

onsemi products including the boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar
or equivalent classification in a foreign jurisdiction, or any devices intended for implantation in the human body. You agree to indemnify, defend and hold harmless onsemi , its directors,
officers, employees, representatives, agents, subsidiaries, affiliates, distributors, and assigns, against any and all liabilities, losses, costs, damages, judgments, and expenses, arising
out of any claim, demand, investigation, lawsuit, regulatory action or cause of action arising out of or associated with any unauthorized use, even if such claim alleges that onsemi was
negligent regarding the design or manufacture of any products and/or the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC,
CE or UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING - This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by onsemi to be a finished
end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant
to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

onsemi does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: onsemi shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of requalification,
delay, loss of profits or goodwill, arising out of or in connection with the board, even if onsemi is advised of the possibility of such damages. In no event shall onsemi 's aggregate liability
from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.

The board is provided to you subject to the license and other terms per onsemi’s standard terms and conditions of sale. For more information and documentation, please visit
WWw.onsemi.com.
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Technical Library: www.onsemi.com/design/resources/technical idocumentation For additional information, please contact your local Sales Representative at
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