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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ( Tl ) reference designs are solely intended to assist designers

( Buyers ) who are developing systems that incorporate Tl semiconductor products (also referred to
hereinas components ). Buyer understands and agrees that Buyer remains responsible for using its
independent analysis, evaluation and judgment in designing Buyer s systems and products.

Tl reference designs have been created using Tl-standard laboratory conditions and engineering
practices. Tl has not conducted any testing other than that specifically described in the
published documentation for a particular reference design. Tl may make corrections,
enhancements, improvements and other changes to its reference designs.

Buyers are authorized by Tl to use Tl reference designs only in applications that include the TI
component(s) that are identified in each particular reference design and to modify the reference design

in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED,

BY ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO
LICENSE TO ANY THIRD PARTY TECHNOLOGY OR INTELLECTUAL PROPERTY RIGHT, IS
GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or other
intellectual property right relating to any combination, machine, or process in which Tl components or
services are used. Information published by TI 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 Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED STRICTLY ASIS AND WITH ALL FAULTS. TI MAKES
NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE REFERENCE DESIGNS OR
USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING
ACCURACY OR COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY

IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE
THEREOF. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS
AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON A
COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT
SHALL TI BE LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR
INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY THEORY OF LIABILITY AND WHETHER OR
NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN ANY WAY
OUT OF TI REFERENCE DESIGNS OR BUYER S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or
service per JESD48, latest issue. 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 Tl s terms and conditions of sale supplied at the time of order acknowledgment.
Tl warrants performance of its components to the specifications applicable at the time of sale, in
accordance with the warranty in Tl s terms and conditions of sale of semiconductor products.
Testing and other quality control techniques for TI components are used to the extent Tl deems
necessary to support this warranty. Except where mandated by applicable law, testing of all

of each is not r ily performed.

Tl assumes no liability for applications assistance or the design of Buyers products. Buyers are
responsible for their products and applications using Tl components. To minimize the risks associated
with Buyers  products and applications, Buyers should provide adequate design and operating
safeguards.

Reproduction of significant portions of Tl information in TI data books, data sheets or reference
designs is permissible only if reproduction is without and is ied by all
warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory
and safety -related requlrements concernmg its produc!s and any use of Tl components in its

1S, g any lated ir ion or support that may be provided by
TI. Buyer represents and agrees that it has all the necessary expertise to create and implement
safeguards that anticipate dangerous failures, monitor failures and their consequences, lessen the
likelihood of dangerous failures and take appropriate remedial actions. Buyer will fully indemnify TI
and its representatives against any damages arising out of the use of any Tl components in Buyer s
safety-critical applications.

In some cases, Tl may b ifically to facilitate safety-related

1s. With such ts, TI s goal is to help enable customers to deslgn and create their
own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for
automotive use. In any case of use of non-designated products, Tl will not be responsible for any
failure to meet ISO/TS16949 or use in automotive applications.
No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment)
unless authorized officers of the parties have executed a written agreement specifically governing
such use.

Only those Tl components that Tl has specifically designated as military grade or  enhanced plastic
are designed and intended for use in military/aerospace applications or environments. Buyer
acknowledges and agrees that any military or aerospace use of Tl components that have not been so
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n
Input voltage is 12V automotive battery power
Customer may have alternate supply protection circuit design.
Need 3.3V for DSP and op amps, approx 140 mA for TMS320, 10 mA for
op amps.
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TP
= Spdref > ADC_REF
120 ohm C26 bor -
= &
1ouF o T Select either filtered 3.3V or 3.0V Zener as reference
for current measurements and ADC conversions.
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the core logic will be generated by the VREG. Each VDD pin requires on e ) ) o Sf NS
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g > | o F 23 %
es 205 8 = 8 498 5 ¢
CD0B03-BO130L Tp6 & 5 e 9o g = 2
0.44v & & g 26
R39 )
< C_V_ADC
34.8k l
4,99k g-?iF B»—uvwr\A(é—37 GPIO2,EPWM2A GPIO18,SPICLKA ﬁ—%)scm
BL_pwi<&—2 GpiosEPwmzB GPI038 XCLKIN, |22 TCK
L cH_PwM<&—32 GPio4 EPWM3A GPI037,TDO] |22 il 4
GND cL_Pwm<&—2 GPios EPWM3B  ECAP1 GPI036,(TMs] |2 TS ; - rfT—mng{Wﬂ
e
OUT_PWM <€$ GPIOB,EPWM4A Gpi03s roi |22 1ol ] 3p3V/| 3 @ M% 0
‘ﬁ“ I 42 { Gpio7,EPWMaB us GPI034,COMP20UT f—&—( PWRGD ™9 1? o o :g
|'GND
- 1\2IDF L o k3 {voo TMS320F28027FPTQ Acing7 |12 {Av_noC 13 g el 14
NX3225GA20000 rated for Temp -40 to 150 C S5TTES
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disables the watchdog highest temperature. T o1uF GND —
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DC+
&
us cas Buck EN threshold is 1.25V, so
R48 DC+ > 6.25V enables Buck
DRV RT CLK S 55 TR -2 DRV__.(SS TR ).—“\‘GND 300k | Internal current source (2.9uA)
provides 900 mV hysteresis.
g:;;k DRV_COMP 2 Y comp en_suck |55 0.01uF EN pin input current should not
RS0 RS exceed 100 uA, clamped
R0 DRV_VSENSE 3 _dysense pvoD2 -24—o {oc+ 75k internally at 5.8V.
RS2 PWRGD 4 —==Ca1
| PWRGD PWRGD PVDD2 T
PIVE ok 0.1pF 1
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Report 11463/23 GRD nsCs Yp———————5CS VDD_SPI
Switching freq = 485 kHz o 3
Cross-over frequency 6 kHz SDI py————————sDI BST_A | —
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23 34 DRV8301 has
DVDD sLc {sLc 2internal
differential
24 | cer snt -2 C64 <A H_isense | amplifiers with
selectable gain
21501 sp1 -2 T0005F KALisense | of 10,20, 40
26 31 o oreo.
= 502 SN2 65 <B_H_isense
eno 271 30 L‘{ d & -
ADC_REF ), l L l AVDD sP2 00051 <B_L_Isense et
Ccs4 C55 ——C56 _ 28 a 20 T
0.10F 04N L 1oF AGND g PVDD1 aS as
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= 2.20F 0.1pF
GND = DRV8301 5|
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56.2 lcsg
0.027uF
R63
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2 = =
cet 3p3v % lcso GND
0.027uF
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GND
PR 8 ved . o
\e %5 1. 1-ADC % owpass filters with RC time constant
R65 2 Vouts R66 C62 of 1.5 usec. Gate drive switching
10.0k ou 20.0k 0.027yF frequency is 200 kHz maximum.
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e onp:||—* +INB 2 GND
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H1 H2
FID1 H3 H4
NY PMS 441098855 PH NY PMS 441098655 PH
PCB
LOGO
Texas Instruments
H5 H6
H7 H8
1902 1902
NY PMS 44098055 PH NY PMS 44098055 PH
FID2 FID3

LBL1

PCB Label

Size: 0.65"x0.20 "

N
N
@

Label Assembly Not
This Assembly Note is for PCB labels only

772
Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

ZZ3
Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

774
Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2., unless otherwise specified.
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n
Keep trace distance between Source pins of High-side FET
and Drain pins of Low-side FET as short as possible

J3
C_PHASE))——— 31 5
B_PHASEp—— 214 >

A_PHASE ) )——— 115
CONN_1-1318300-3

fiel
Q

c16
0.047uF
R19
BH_GATE )
1.00
3p3v 3p3v 3p3v
@———>D A PHASE
@——>>B PHASE @——>>C_PHASE
D2 D3 D4
jict:06034301 30L Z CD0603-B0130L jicnoaoa—smsm
PTH-A 0.44v PTH-B 0.44v PTH-C 0.44V
R21 R22 R23
L 4 A_V_ADC V_ADC L C_V_ADC
TH-094MIL 34,8k l THOMIL 34,8 l 34.8k l
R24 c17 R25 c18 R26 C19
4.99% 0.1pF 4,99 0.1uF 4.99% 0.1pF
io & IS
c21 R28 R29
> I 4
1l 221 Lcoq 221 25
22pF .047yF 0.047pF
i <o 6 «| a7
= R31 4 cspissotasa | CSD18501Q5A
i BL_GATE ), i 40V e &40V
ol 1.00 "l o
o o o
>SL_A sLB DSL_C
NT1 NT3
q DA _H_Isense L @——{ ——>C H_lsense
Raz  NetTe R34 Ras  NetTie
0.01 elvin connection 0.01 0.01 Kelvin connection
NT4 NT6
q DA_L_Isense L »B_L_lIsense &—— F——>>C L Isense
Net-Tie Net-Tie Net-Tie
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI 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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer 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 TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer 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. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2


	Nets
	3P3V
	Pins
	D2-1
	D3-1
	D4-1


	A_H_ISENSE
	Pins
	NT1-2


	A_L_ISENSE
	Pins
	NT4-2


	A_PHASE
	Pins
	C14-2
	C20-1
	J3-1
	PTH-A-1
	Q2-1
	Q2-2
	Q2-3
	Q5-5
	Q5-6
	Q5-7
	Q5-8
	Q5-9
	R21-1
	R27-1


	A_V_ADC
	Pins
	C17-1
	D2-2
	R21-2
	R24-2


	AH_GATE
	Pins
	R18-1


	AL_GATE
	Pins
	R30-1


	B_H_ISENSE
	Pins
	NT2-2


	B_L_ISENSE
	Pins
	NT5-2


	B_PHASE
	Pins
	C15-2
	C21-1
	J3-2
	PTH-B-1
	Q3-1
	Q3-2
	Q3-3
	Q6-5
	Q6-6
	Q6-7
	Q6-8
	Q6-9
	R22-1
	R28-1


	B_V_ADC
	Pins
	C18-1
	D3-2
	R22-2
	R25-2


	BH_GATE
	Pins
	R19-1


	BL_GATE
	Pins
	R31-1


	C_H_ISENSE
	Pins
	NT3-2


	C_L_ISENSE
	Pins
	NT6-2


	C_PHASE
	Pins
	C16-2
	C22-1
	J3-3
	PTH-C-1
	Q4-1
	Q4-2
	Q4-3
	Q7-5
	Q7-6
	Q7-7
	Q7-8
	Q7-9
	R23-1
	R29-1


	C_V_ADC
	Pins
	C19-1
	D4-2
	R23-2
	R26-2


	CH_GATE
	Pins
	R20-1


	CL_GATE
	Pins
	R32-1


	DC+
	Pins
	C8-1
	C9-1
	C10-1
	C11-1
	C12-1
	C13-1
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	Q2-9
	Q3-5
	Q3-6
	Q3-7
	Q3-8
	Q3-9
	Q4-5
	Q4-6
	Q4-7
	Q4-8
	Q4-9
	R15-1
	R16-1
	R17-1


	GND
	Pins
	C8-2
	C9-2
	C10-2
	C17-2
	C18-2
	C19-2
	NT4-1
	NT5-1
	NT6-1
	R24-1
	R25-1
	R26-1
	R33-1
	R34-1
	R35-1


	NetC25_1
	Pins
	C25-1
	R29-2


	NetC24_1
	Pins
	C24-1
	R28-2


	NetC23_1
	Pins
	C23-1
	R27-2


	NetC22_2
	Pins
	C22-2
	Q7-4
	R32-2


	NetC21_2
	Pins
	C21-2
	Q6-4
	R31-2


	NetC20_2
	Pins
	C20-2
	Q5-4
	R30-2


	NetC16_1
	Pins
	C16-1
	R17-2


	NetC15_1
	Pins
	C15-1
	R16-2


	NetC14_1
	Pins
	C14-1
	R15-2


	NetC13_2
	Pins
	C13-2
	Q4-4
	R20-2


	NetC12_2
	Pins
	C12-2
	Q3-4
	R19-2


	NetC11_2
	Pins
	C11-2
	Q2-4
	R18-2


	SL_A
	Pins
	C23-2
	NT1-1
	Q5-1
	Q5-2
	Q5-3
	R33-2


	SL_B
	Pins
	C24-2
	NT2-1
	Q6-1
	Q6-2
	Q6-3
	R34-2


	SL_C
	Pins
	C25-2
	NT3-1
	Q7-1
	Q7-2
	Q7-3
	R35-2
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