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LV8968BB 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 sensor-less BEMF
commutation, to complex 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 § Vto 25 V
Applications

® Power MOSFET: 40 V, 85 A, 5.7 mQ2

® Interface to Microcontroller

® Plug-in 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 IO Pins
+ 50pin Ribbon Cable and Connector
® 3 Phase PMSM Motor with 12 V Nominal Voltage and up to 200 W
Power

Optional Periphery

® 7.5V Regulator for Arduino Due or Other Microcontrollers

® Dual Current Sense Amplifier for Triple Shunt Current Sensing

e Star Point Comparator for BEMF Sensing Algorithms

® [ ow 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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Figure 2. EVB Description

DETAILED DESCRIPTION

Power Up Initial Testing

The LV8968 EVB is designed to operate at 12 V (typ) with
an operating voltage range from 8 V to 25 V. The power
supply should be able to supply enough current to run the
intended motor. If connected to an appropriate power supply
either via the power Jack connector (J3), or the wire clamps
(J2), the green VS LED and 7.5 V supply LED will light up.

Now it is possible to activate the LV8968 thought its
WAKE pin using the red switch (SW1) in the center. The IC
will power up with its default settings (for details consult the
LV8968 Datasheet) and put out 3.3 V on its VCC supply
(green VCC LED). The default settings are configured such
that a microcontroller can instantly drive a motor. The IC
will react to a high on the control lines and drive the
corresponding power stage. Without a microcontroller to tell
it what to do however, the LV8968 cannot accomplish much.
Before proceeding further it is therefore necessary to power
the EVB down and connect an appropriate microcontroller.

Table 1. POWER SUPPLY CURRENT

Power up
procedure Effect Supply Current
Apply 12V (typ) VS LEDs turns 11 mA
at J2 or J3 green, 7.5V supply
comes active and
7.5V LED turns
green
Flip Wake switch V3RO and V3RI 30 mA
SWi1 supply 3.3 V.
VCC supply comes
active and VCC
LED turns green.

Reverse Polarity Protection and Power Surges
The LV8968 EVB includes two reverse polarity

protection circuits:

® Power jack connector J3 features a reverse polarity
zener diode which is rated 3.9 A max. Power surges
during motor braking or re—generation 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.

Once the V8968 starts driving the power stage inverter,
the switching of the phase voltages will charge the gate
voltage of T7, turn on the MOSFET, and as a result bypass
the reverse polarity body diode. Consequently a braking
motor will feed it’s energy back into the supply. Once the
motor is stopped, T7 will lose it’s gate charge and the reverse
polarity protection will become active again.

Caution: When driving a high power load, 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 GH1-3.
R86 is Charge Pump voltage.

Figure 3. Reverse Polarity Protection Schematic

Microcontroller Interface
Two microcontroller interfaces are available: an Arduino
shield connection 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.
® Arduino Shield
The LV8968 EVB can act as an Arduino DUE shield
and will plug directly onto an Arduino DUE board
model R3-E. 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 2 below provides the pin mapping and descriptions for
both solutions.
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Figure 4. Arduino DUE and Pin Header Schematic
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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-Kit
® ~
< o . g
a o - £ o 3+ w
= < c © -
° 3 £ O —~ 2 o £ £ o
= 8= =g = 2 o o S
g 5% | 5 E £ s 0 © 2
o O o [SIRd o ° QS o o 52
g SAM3X $E | %% Q 0% § E § g5
a PinName | MappedPinName | = O | = @ i S| 3z a 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 IL2 5 | Active low GL2 control, Phase 2
37 PC5 Digital Pin 37 15 9 HV 32 1H2 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 (0] Pushbutton to GND
(needs pullup)
45 PC18 Digital Pin 45 15 9 SW3 40 (0] Pushbutton to GND
(needs pullup)
56 PC23 Analog In 2 3 6 AD2 13 0 Analog output of Potentiometer
57 PC22 Analog In 3 3 6 STARCOMP 24 (0] Output of star point comparator
58 PA6 Analog In 4 3 6 U 7 (0] Current of Phase U (ext. Amp)
59 PA4 Analog In 5 3 6 v 5 ISO 20 (0] Current of Phase V
60 PA3 Analog In 6 3 6 W 3 (0] Current of Phase W (ext. Amp)
61 PA2 Analog In 7 3 6 AOUT 9 AOUT 19 o 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 (0] SPI master data out
76 PA27 (SCLK) 15 9 SCLK 8 SCLK 14 | SPI clock
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System Control

The LV8968 is configured by default to make it easy to
control a motor 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
side FETs are activated by low levels, while the high side
signals are activated by high levels. A low on EN will disable
the output stage.

In default state all errors are disabled and dead time is set
at maximum (3.2 us) which can interfere with efficient
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
latched at the rising clock edge and should change at the
falling clock edge. The CSB signal must go high after every
data transmission. For further information consult the
LV8968 datasheet.

To enable useful motor applications with this EVB, two
pushbutton switches SW2 and SW3 are provided, as well as
a PWM generator with a potentiometer for PWM control.
See below for more information on their use.

System Monitoring

The red KEY switch (SW1) is provided to tie WAKE to
VS. A high on WAKE activates the LV8968 from sleep
mode. VCC goes high which would normally power up the
external microcontroller. For the EVB this approach was not
practical, so WAKE as well as 7V5 are brought out to the
interface to be monitored by the microcontroller. (It is
possible to drive WAKE from the microcontroller if it is not
pulled high via SW1). In a typical motor application WAKE
might be tied to the ignition key signal. In order to prevent
a low on WAKE from disabling the system and the motor, the
LV8968 will ignore WAKE as long as EN is held high by the
microcontroller.

Two other important system signals should be monitored
closely by the microcontroller: DIAG and VMCRES. DIAG
will go low for system errors and warnings, while a low on
VMCRES indicates a watchdog violation. The watchdog is
initially disabled and must be activated by SPI access. In the
final application VMCRES should be connected to the
microcontroller master reset, on the EVB this is not practical
as watchdog errors will interfere with programming and
debug operations.

7.5 V Regulator (U6)

Power to the microcontroller board is provided by the
on-board linear regulator NCV317M which supplies 7.5 V
and up to 500 mA to:

® The 7.5V LED

® The optional charge pump
® The PWM generator

® The Arduino DUE board

7.5V Regulator
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PWM Generator (U2, U3)

Motor control applications are typically controlled via a
PWM signal. This EVB allows two ways to generate a motor
control PWM:

1. An external PWM signal can be fed directly to the PWM
pin which is right next to the PWM generator circuit. This
pin has a pullup to VS so it can be driven from a function
generator as well as an open drain/collector transistor. To
activate external PWM control place jumper JP2 (next to the
PWM circuit) from pin1 to pin3.

2. Per default, an on board PWM generator will supply a
VS level 100 Hz PWM signal to the LV8968. The blue
Potentiometer VR1 controls the duty cycle from 0% to
100%.

In either case, the LV8968 level shifts the high voltage
PWM signal to a digital VCC level signal which appears on
RXD to be decoded by the microcontroller. See Figure 7 for
details. The analog output of the potentiometer AD2 also
appears at the microcontroller interface to be measured
directly.
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Figure 7. PWM Generator Schematic
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Switches (SW2, SW3)

Two pushbutton switches to GND are included on the
EVB to provide some additional motor control user
interface. They can be used for motor ON/OFF and direction
changes, or to cycle through demo programs, etc. These
switches require microcontroller ports with pullup to
function properly.
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Current Sense Amplifier (U4)

The LV8968 includes one programmable gain fast current
sense amplifier. For applications that need 2 or 3 current
sense amplifiers, the EV-Kit includes a dual current sense
amplifier IC NCV33072DR2G to amplify the phase
currents for phases U and W with a gain matching the default
setting of the LV8968 on—chip current sense amplifier.

Current Sense Amp
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Figure 8. Current Sense Amplifier

BEMF COMPARATOR (U5)

To implement simple BEMF algorithms with the LV8968
a star point comparator NCV33072DR2G is included on the
EV-Kit. 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
the microprocessor can determine the phase transition of the
motor.

Star Comparator
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Figure 9. Star Point Comparator Schematic

High Side FET Gate Voltage Supply

The LV8968 uses bootstrapping to supply its high—side
gate voltage normally. The evaluation board includes the
hardware to implement an external under—voltage or 100%
duty cycle charge—-pump. The following shows how to
configure.

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

1. Bootstrap (default)

2. Under voltage Charge pump
3. External Charge pump for 100% output duty
Three type high side gate voltage supply is selected by
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
diode and capacitance from VG voltage. VG voltage is 11 V.
BS voltage set (VG — Diode) voltage.

See Figure 10 Jumper switch JP1 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 EVB includes a simple charge pump setup with the
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 f
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e
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& 5.1k, 0.AW

Charge Pump Voltage

v VGIN

Figure 11. Charge Pump Schematic
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Figure 12. Jumper Switch JP1

3. External Charge Pump for 100% Output Duty

The evaluation board includes an undervoltage
chargepump which can optionally be re—configured to serve
as a 100% duty cycle chargepump. For this conversion the
comparator NCV33202V at U7 needs to be replaced with a
rail to rail comparator NCS20072 with higher output drive.
Also diodes D16 and D17 need to be replaced with Schottky
types. To see the detailed description of the modifications
consult Figures 15 and 16.

The 52 kHz clock signal for the chargepump CP_CLK
needs to be provided by the microcontroller via J4 connector
pin 4 or Arduino Due pin 13. This can be activated on
demand depending on the use case:

1. Under—voltage Chargepump: Activate only during
under-voltage. Keeping the chargepump running
during normal operation may cause overvoltage
damage to the circuit.

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

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

VGIN: VGIN=VS voltage

VG: Power supply pin for (JP1 1 and 2 pin short) low side
gate drive 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.

CHARGE PUMP FOR 100%DUTY

——\VGIN —8—VG

—&—BS ——VGSH

VGIN,VG BS (V)

10

VS (V)

Figure 13. Charge Pump Characteristic Chart

Jumper switch JP1 set to connect 1 pin and 2 pin.

Figure 14. Jumper Switch JP1
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Figure 16. Under Voltage Charge Pump Configuration Schematic
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Figure 17. External Charge Pump for 100% Output Duty Cycle Schematic
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POWER STAGE (T1 - T6)

The sole purpose of the LV8968 is to help a
microcontroller drive and monitor the six N-MOSFET
power stage in a three—phase inverter configuration. The
FETS are 40 V, 85 A NVD5803NT4G with 5.7 mQ typical
on resistance. The FET footprint allows placement of
D2PAK or SOSFL packages. The maximum power
dissipation is 83 W (Rgjc ,Tc = 25°C, see NVD5803NT4G
data sheet).

NOTE: MOSFET may be changed by application unit or
end of FET production. The user may change
the MOSFET type depending on their need.

Figure 18 below shows the schematic of phase U as an
example. The gate is driven through gate resistors (R7, R8).

Between gate and source of each MOSFET, capacitors (C6,

C7) are provided to adjust turn ON time with the gate
resistor, and OFF time with gate diodes (D4, D5 not
installed). Pull-down resistors (R1, R2) help protect the
inverter against unintentional turn—on when the LV8968 is
in sleep mode. A number of (unpopulated) snubber
placements are also provided across the MOSFETs, to
suppress parasitic ringing if necessary. The high—side gate
voltage is generated by a capacitive bootstrapping circuit
connection between each phase and the supply of the
high—side drivers. The bootstrap capacitors are charged
from the gate supply during the falling edge of the phase.

NOTE: It is important to start a motor with all phases

low, to charge the bootstrap circuit.
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VW +—
”’lc 0I0P, 0.1W
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[ 5 il iy gm;
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Figure 18. High and Low Side Gate Output Schematic
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Shunt Resistance Operation

The EVB facilitates low side shunt current measurement
of the three phase currents across shunt resistors R20,21,22.
The LV8968BB includes a single programmable gain
current sense amplifier which measures the motor current
across the center resistor R20. Two additional current sense
amplifiers are 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
default gain of the internal amplifier of 7.5. If other gains are
desired the resistors need to 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.

RO2 RO3

R21

o
8>
«

10m, 1W

I_O 100, 0.1W [ [ _I_PGND 3
a -
9

@

sL2

{
o
]

Figure 20. Shunt Resister Detection Schematic
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Figure 21. LV8968BB Evaluation Board Schematic

www.onsemi.com

14

E
sswsE Bk i
BEBEE R :
e e e nosons O] e 7zizs 1o ’
“ b = 7z gopon x=
[l 0 ) B M 3 i)
/ a
3 B ds!
% M0 00 nu
oy zod 2 zz]4S! Al
o
001 10 105 “doo0 . i
=
e1s H = OL ateo = =
gl [uo G BE 4
as2as2 %0 F3n g0 M40 004 H oo LR ? Lo
°geoeT e ald enst 232 CaEs - F
o H ? Mo ‘0ol O 1inov G- 9z80zL0EEAON Zi 8 2 2352
glogl, - 22 ke oy MO o TN g = & 8 23 & LTeo
o zh znst A A 2 pnoy s 2 Jeeo g 2], ¢
= % A0S *do00s F2H o 2| ozuasoszaon 25 Mg - 924085554 AON
5 Mmoo 538 T r: < RIS
3 oo ens S - 1no w2 g
sz LI 0 ko oo ¥ awoowvis=[mioo = 1 " [FlesE 92 o
EhS 038 — T 31
= g & o s o 2 | s |2
o z 10001 H = . 5
wom | 3L, b lc - B SAKD sl [s
ST | o pid o i O— = 4722 |?
en sy €88 T % ole m o ] qE
A001 710 A0s 40001 % 1 Jeduw lels
z
218> H = ﬁo o—'
dspasa Ir° 85, = A we —A—]
0$50%e T o3& .MNM‘v 219
il s [ e o i o 1 2SO W
8888 o7 |%7° e sar e
& s Aos ‘dooos 04 A t
ostosoLiigo e I =i
m z T T Fanfin | are | .
g ASE ‘dOInt e E 238w A e =
232 g 9a n 3 22353835 " -
538 o33 B s W E[% szyazosenon = | £5n 032
i H] 0001 £re zHe ] 7 S awel | 2382 8
won | a| IR _Z s . sl wioms S| : mH 10}98UU0D N
a_w el 9 o oo0 O—p o axy m?;vi Ca I I R TR ile U_. _ _
a T 9 & = T z Voo _;
Buipul A Son e TR weEey W e [
o . AGOL n10 A0S *d0001 s G o Floon ofy Yy n ossxzHg
5 = 14 £
s o— sawonnle 3 . 2 2
JO0JON E o [ TR A: | 248 slol | iz i3 anotawely ]
g lo = P s £ | 223a 29
3 37w 16 L2 sawonfe o | g Pz 1% O #fTowed] 2 O [EGERT 1 %107 d0
1= LI e S ]F z
8 e B I R = mosi nos! N axuy—
M0 ‘00 5 o 2 Ronifon Bog AeA T axy
3 S ] 2 @ Po 20 3P
8% 238 5387028 o2 o oS
os donor O¥ ST 577570 2 dw 9sua g luaiind T nos
45 LHS = = = = —_— s Lnov oSt og
Lnov g ot
HEAS ths v
8 ! 18
E iz 5 ﬁ 998968 A7 T son>—r{oon =i
238 5= 210 o~ 2 zay—grfzav  canslT
Lnon e 75| 4o = =28 5 by
ddlo | ) M0 0001 « bzo e
Ee=d oliss g mowd] T
a o O] + = s
Bl is8 282y IAYM \u &7
g2 v ¢ 4
T e 0 s . & 58 A 1N g OUINPJY 40} 10}08UUO a
S 5 5 E | = = il -
Wy w5 2 s 8 £ 30 |5 4) s amooy
2| a - s 3 5 % <U 880 u
8 8 8 = SIYONA
m E. g S * o ovIa — | -
2 825322 582 g . o gle FHE o e
<o 985238 23 : FEE = = 66 ’ [yr— P A
LS mio gon 3 ET 2
Rage ==L = = s wod | N nos - Moo o 3 AH
PR %o < z |2 | we
s piz 2 < 3 e g
A | e : 2 Irocgrasass L e e
312 2la | 238 - i LLJpmeRRo
- - 2 s M0 040 ) 52 | g o =
anod 23 $083 = . -
¢ cey = OO WO b - awoouvis 2= T ot ™
3 9|
: e ==
~vee ad e 82,
s ML S - T wma zms sms
= dr 9SE0X I Hd 16 ofh;
2no ozuanzozeenon B o o i
& 5
[z owe) ve
T iwe 2.8 s il s _IFfee o
Sepigne 8 bl S e
28535 = uno i . Tl Y ossoxt-a
& 22| doon = 2 Y S ' o
moaon 3 < T & ¢ 2l 2T= P oo anooNnay "
o g g 14 C B flo |3
A 2 Guos B K3 = g=gl oo
150 . 3 2 378
: £ L fxg g 2% iz
0% £q 2l ESEANT = o33
g @ -2 B : oea 1 2 E
H i ETip I B 55
H g gl . Some
= 2 6
2 s
° H w o
B H % 4 dwnd abieyn "
ol < @ pOM SAL
al 9£1d0YSSHEN & 3
11 »

looA—
00205190-002 NO201D

T

€160810¢

0" LA dA3OD8498968A71

Joreinbey AG L


http://www.onsemi.com/

LVvV8968BB

Table 3. BILL OF MATERIALS FOR THE Lv8968BB DEMO BOARD V1.0

E
S o S| 3
® o = o
c c 7] [
o g t o
3 2z 3 8 | &
] 54 Description Value = Footprint Manufacturer Part Number m o
U1 1 Multi-purpose BLDC SQFP48K ON Semiconductor Lv8968BB on on
Pre—-driver
U2 1 Timer SOIC-8 ON Semiconductor NCV1455BDR2G
us 1 Comparator SOIC-8 ON Semiconductor NCV2903DR2G
U4-5 2 Dual operational amplifier SOIC-8 ON Semiconductor NCV33072DR2G
ue 1 Voltage Regulator SOT-223 ON Semiconductor NCV317MBSTT3G
u7 1 Dual operational amplifier SOIC-8 ON Semiconductor NCV33202VDR2G
J1 1 Motor winding connector Pitch 6.35 mm ON-SHORE OSTT7030150
J2 1 Power supply connector Pitch 6.35 mm ON-SHORE OSTT7020150
J3 1 |AC-DC adapter connector Singatron 2DC-0415D200
J4 1 EXT MCU connector Pitch 2.54 mm Useconn PH-2x25SG
J5 1 DUE POWER connector Pitch 2.54 mm Useconn PH-1x40SG
J6 1 DUE ADCL connector Pitch 2.54 mm Useconn PH-1x40SG
J7 1 DUE PWMH connector Pitch 2.54 mm Useconn PH-1x40SG
J8 1 SPI header Pitch 2.54 mm Amphenol FCI 95290-303ALF
JP1-2 2 Jumper SW Pitch 2.54 mm Useconn PH-1x40SG
T1-7 7 N-ch power MOSFETs DPAK ON Semiconductor NVD5803NT4G on on
T8 1 NPN TRANSISTOR SOT-23 ON Semiconductor BCB846ALT1G
D1-3 D11 6 Diode SOD-323 ON Semiconductor MMDL6050T1G
D16-17
D4-9 6 Diode SOD-323 ON Semiconductor MMDL6050T1G off off
D10 1 Schottky diode SMC ON Semiconductor MBRS540PT3G
D12-13 2 Dual diode SOT-23 ON Semiconductor BAV74LT1G
D14 1 ZENER-DIODE 18V SOT-23 ON Semiconductor BZX84B18LT1G
D15 1 Diode SOD-123 ON Semiconductor SMMSD914T1G
D18 1 ZENER-DIODE 39V SOD-323 ON Semiconductor MM3Z39VT1G
SWi1 1 Switch for WAKE Pitch 2.54 mm WURTH 45031014042
Sw2-3 2 Push button switch 6.5x6.2 mm Omron B3SL-1002P
VR1 1 Potentiometer 10x10mm SUNTAN TSR-3386K502R
_DIAG 1 LED RED 1608 BIG STANLEY FR1111C-TR
_VCC_Vs 3 LED GREEN 1608 BIG STANLEY YBG1111C-TR
_7V5
C1 1 Electrolytic CAP. 1000u, 50V | +20% Pitch 7.5 mm RUBYCON 50RX301000M16X31.5
C2-5C17 13 Capacitor 0.1u, 100V +10% 1608 BIG MURATA GRM188R72A104K
C33-36
C38 C43
C45 C47
C6-11 7 Capacitor 1000p, 50V +5% 1608 BIG MURATA GRM1882C1H102J
C32
C12-14 5 Capacitor 1u, 25V +10% 1608 BIG MURATA GRM188B31E105K
C37 C46
C15-16 5 Capacitor 4.7u, 50V +10% 3216 BIG MURATA GRM31CB31H475K
C18 C21
C50
C19-20 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)

£
S @ % 3
3 g 3| o
& § £ | ®
‘® > o o ©
[ - () . [ £
a o Description Value = Footprint Manufacturer Part Number o o
c22 3 Capacitor 220p, 100V | +10% 1608 BIG MURATA GRM188R72A104K
C41-42
C23-31 9 Capacitor TBD, 50V +5% 1608 BIG MURATA off off
C39-40 4 Capacitor TBD, 50V +10% 1608 BIG MURATA off off
C44 C49
C48 1 Capacitor 1u, 50V +10% 2012 BIG MURATA GRM21BR71H105K
R1-6 R62 8 Resistor 100k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R72
R7-15 16 Resistor 100, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R17-19
R23-24
R33 R76
R16 R25 3 Resistor 0, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R77
R20-22 3 Current sense resistors 10m, 1W +1% SUSUMU KRL3264-C-R010-F-T1
R26 R34 13 Resistor 1k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R50-52
R55-57
R63
R65-68
R27 1 Resistor 51k, 0.1W 5% 1608 BIG KOA RK73B1JTxxxJ
R28 1 Resistor 20k, 0.1W 5% 1608 BIG KOA RK73B1JTxxxJ
R29-30 5 Resistor 10k, 0.1W 5% 1608 BIG KOA RK73B1JTxxxJ
R32
R74-75
R31 R73 2 Resistor 2.2k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R35-43 9 Resistor TBD, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ off
R44-45 3 Resistor 1M, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R49
R46 1 Resistor 16k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R47-48 2 Resistor 4.3k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R53-54 6 Resistor 15k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R58-59
R61 R64
R60 1 Resistor 18k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R69-70 2 Resistor 5.1k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R71 1 Resistor 27k, 0.1W +5% 1608 BIG KOA RK73B1JTxxxJ
R78-81 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
R85-86
RA1-3 3 Resistor Array 33 Q 5% Bourns CAY16-330J4LF
RO1 1 Solder JP 4030
RO2-3 2 Solder JP 0Q 4030
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Board Layout

Figure 22. LV8968BB Evaluation Board Layout TOP
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Figure 23. LV8968BB Evaluation Board Layout 2"d Layer

www.onsemi.com
17



http://www.onsemi.com/

LVvV8968BB

Board Layout (continued)

Figure 25. LV8968BB Evaluation Board Layout Bottom Layer
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Board Layout (continued)

Figure 26. LV8968BB Evaluation Board Layout Silk Name
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ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or
other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor 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 as such not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and should as such 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 delivered “AS IS” and without warranty of any kind including, but not limited to, that the board is production-worthy, that the functions contained in the board will meet your
requirements, or that the operation of the board will be uninterrupted or error free. ON Semiconductor expressly disclaims all warranties, express, implied or otherwise, including without
limitation, warranties of fitness for a particular purpose and non-infringement of intellectual property rights.

ON Semiconductor 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 ON Semiconductor shall not constitute any representation or warranty by ON Semiconductor,
and no additional obligations or liabilities shall arise from ON Semiconductor having provided such information or services.

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. Should you purchase or use the board for any such unintended or unauthorized application, you shall
indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor
was negligent regarding the design or manufacture of 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 ON Semiconductor 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.

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

LIMITATIONS OF LIABILITY: ON Semiconductor 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 ON Semiconductor is advised of the possibility of such damages. In no event shall
ON Semiconductor’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.
For more information and documentation, please visit www.onsemi.com.
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