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Inputs:
Current 10 Amps
s I
Thickness Z oz/fl2 -
R55
Ph-A, Ay > VA-Motor
0.005 RE6 .
2100k Optional Inputs:
by i 10 Cv
Lrsr Lrss § < Sva Temperature Rise | Ceg
30 30 <R59 80V (abs max) 5 -~
50 2422k ==C51  scaled to 3.3V Ambient Temperature|| 285 Deg C ¥
0.1uF 0.033yF
= = = Trace Length 1 inch ¥
GND GND GND
Ug
5 s our bt S G Results for Internal Layers:
o— DNP —@ IA is the inverted phase current. : ; .
L 2. Ins Swapped IN+ and IN- for each INA240 to Reqmred Trace '||,',||'|d|:h E,.E;E, m” v
3 optimize layout.
IN-
8 7 | ees oo | Resistance 0.000839 Ohms
VREF M——@
cs3 6 { rRer2 GND |2
0-1HF INA240A1PW ."n.'rll}ltf:'lgE' DFDD D DDBE"E’ UD'tS
oRD oRD oRD Power Loss 0.0839 Watts
Results for External Layers in Air:
R61
Ph-B AN VB-Mot : : 2
% 0.005 > V-Motr Required Trace Width (142 mil ¥
3v3 re Resistance 0.00218 Chms
Ires Lrea 9 2100k
50 50 con Voltage Drop 0.0218 Volts
< VB
0.1pF
I $R65 80V (abs max) Power Loss 0.218 Watts
= $422k ==C55 scaled to 3.3V VBUS
GND 0.033pF
U9 1
= = Ree
5 VS ouT 8 ;)IB GND GND 100k
@— DNP—@
2 IN+ o >VDC
CAUTION:
3 N- IB is the inverted phase current. f:%k 57 80V (abs max)
Swapped IN+ and IN- for each INA240 to : 0.0330F scaled to 3.3V
VREF L2 7 o rReF1 GND L optimize layout. 0334
6 4
0 c58 REF2 GND — —
0.1yF INA240A1PW GND  GND
GND GND GND
R69
Ph-C ), 0%'85 » VC-Motor
CAUTION:
3v3 R70 5V 3v3 INA240 REF2 input selection:
q b3 —|— Select ONE option:
A 557 100K R75 = VREF (default)
1 1 50 R73 = 3.3V (DNP)
0.1yF ¢ »ve ko0 ohm ol
<R74 80V (abs max) U10 R75
= $4.22k ==C60 scaled to 3.3V 1 2
GND 0.033yF IN out 5 > VREF
Ull 3
= = ce1 EhY c62
5 VS ouT 8 ;)IC GND GND 0.1pF REF3333AIDBZR 0.1uF
o— DNP—@
2 IN+
CAUTION: — —
3l iN- IC is the inverted phase current. = =
R76 Swapped IN+ and IN- for each INA240 to GND GND
VREF ), O‘v‘v‘v ¢ Z REF1 GND }1 optimize layout.
co4 REF2 GND
0.1pF INA240A1PW
GND GND GND
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H1
MECH
691352510002 Inductor selected with higher
saturation current to allow 5V
option to replace with LM5017
for higher output current . R39
1.2k o
L1
J— D5
Y Y Y\ Green
470pH -
C37
0.01pF
C38 GND
R40 |
I AN| |
100..150mA-150kHz Us 470k 3300pF
7
VBUS 2 BST C39 lrar —=ca0 —==ca on
T ° Y Py 2 {yn sw -8 0.01pF $10.0k 100pF 0.1pF J5
33pH PEC02SAAN
6
R42 4 vee
MW RON
510k FB |o2 o
R4z 4 1 SR44
100V | 100V 100V 100V 100K uvio R;’; 9 $3.24k
—C42 C43 C44 ——C45 ——C46
3.3uF | 0.1pF 0.1uF 3.3uF 1uF o
R45 L M5018MRX/NOPB NV
20k GND
V% GND
GND
GND
GND
J6 Option to power LaunchPad
5V 3Vv3 e om TIDA-00909/913 3.3V rail
(300mA max)
U7
4 R49 ey
LIN ouT *—o O e »>3V3_LaunchPad_IN
N 0 PEC02SAAN
C48 SNS 3
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| oAP GND L2 100pF 820
LP38691SD-3.3/NOPB
GND o
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1 2 3
R1
VBUS VBUS Ro
_1*c1 | 100v
“T~220uF ==c2
3.3uF
NT1
< 4
Net-Tie =
PGND GND
PGND PGND
Note: Note:
Additional bulk caps C6, C7 are populated for Additional bulk caps C11, C12 are populated
5V VBUS test and debug. v VBUS for test and debug.
Not required for normal operation. Not required for normal operation.

R3 o < R4 _ <
R ., X 1.1 o Y. 1., 1.1
C3 C4 c5 C6é C7 Cc8 C9 C10 Cl1 C12
2.2uF 0.1pF 3.3uF 3.3uF | 3.3pF 2.2uF 0.1pF 3.3uF 3.3uF | 3.3uF
GND GND
PGND PGND
Ul U2
L1 {viNn sw k-8 < Ph-A L VN sw -8 <Ph—B
6 lvce HB 2—_|_ 6§ lvce HB 2—_|_
RS C13 R7 Cl4
PWM_AH ) Ay Aol m Hs |2 0-1bF PWM_BH ), 4o Hi Hs |2 0-1bF
re 200 5 . rg 200 5 .
PWM_AL AM—— Ll AGND —_ PWM_BL ), AM——: Ll AGND ——_
20.0 0 - - 20.0 0 - -
——cis5 PGND GND ——c17 PGND GND
4ATpF LMG5200MOFT 47pF LMG5200MOFT
C16 PGND C18 PGND
47pF| 47pF
GND GND
Note:
Additional bulk caps C22, C23 are populated
5V VBUS for test and debug. 3v3 3v3
Not required for normal operation. e
£C47
RO, ° < 0.1pF U
o 1 'ﬁ sR46  3RAT7 R48
C19 C20 c21 C22 C23 30 30 5 |ys 10.0k
2.2uF 0.1pF 3.3uF 3.3uF 3.3uF
L 1 f TRIPSETO ouT |2 >ot
GND 6
PGND URIAE ICAUTION:
4 2 Ground reference test/debug
——————— L 2 3
U3 DNP DNP q HYSTSET GND loption for TMP302
DNP IGND = R45 (default)
1 {yun sw -8 {phc 1 TMP302BQDRLRQ1 R54 |PGND = R44 (DNP)
6 fvee HB —_|2 %7
R10 C24 PGND
PWM_CH ) 4o Hi Hs |2 0.1uF CAUTION: GND
R11 20.0 OT threshold set through resistors R46 or R51, and
PWM_CL ), AW 5o AGND [ RA47 or R52 settings, see table below.
B 20.0 :|__ Do not connect both at the same time!
1 PGND —2 = Default: Max 85C -> R51/R52 (DNP)
—C25 GND Hysteresis set to 5C
47pF LMG5200MOFT
C26 PGND
47pF Table 1. Trip Peint versus TRIPSET1 and TRIPSETOQ
TRIPSET1 TRIFSETO TMP30ZA TMP3028 TMP302C TMP302D
GHND GND 50°C 70°C a0°C 110°C
GND Vg 55°C 75°C 95°C 115°C
p— Vg GND 80°C 80°C 100°C 120°C
GND Va Ve 85°C 85°C 105°C 135°C
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3v3
D1 D2
J1-J3-LaunchPad D3 im
i1 J4-J2-LaunchPad
3V3_LaunchPad_IN ) ; O o i > NC (5V_LaunchPad) 1
O O
5 6 R12 1 2
7 g 8 8 o R >, xzc = Pull-down to ensure 3 g g 4
9o 15 ot 10 20 R4 )VB GND LMG5200 off when no host 515 o6
11 12 >0m R15 >, connected or PWM HIZ 7 8
O O WRTE vC O O
18 1o o 209 KA S 1o o1
tR17 15 16 209 BAR D3 i 12
2 O O VW B O O
220 17 18 208 R19 2, 13 14
O O 9 ic oTy O O
19 20 g0 an 20 )2 15 16 3v3 5V
O O VREF O © T T
1 70 17 15 of18 CAUTION:
SSW-110-23-F-D[==C2 9 15 ol 20 3.3V/AVC = R20 (default)
2200pF =—=C29 LR21 = sR22 0 Lsviive = ot (DNP)
2200pF 10k SSW-110-23-F-D 3V3  3v3 GND 20
=—C30 SR24
= 22pOpF 210ktR25 'T
GND —_——C31 Note: Used 0603 to allow 310k U4 C32
22p0pF routing of signal traces $R26| 0.14F
—_—C3 through solder pads. 3$10kgR27 R28 1 23 o
22P0pF 210k 10k CCS Ve et =
— 2R29 R30 2 | o GND
22pOpF 10k 10k B1 |2l >PWM AH
L ° 2 .|oe i
|| 22popr s B2 |2l > PWM_AL
c3p = 3 AL N
22pOpF GND B3 |10 > PWM_BH
o ® 4 A2 s -
I 5 B4 > PWM_BL
e A3 17
oND 6| e B5 » PWM_CH
B6 |l > PWM_CL
L AS
B7 |l
8| a6 SR3LR32R33 SR34 (R35 $R36
5s |ed4 310k310k310k 310k 310k 10K
9
A7
GND 1L 'S
10, as GND |12
GND 12
<:R37 <:R38 Ep 25
310k $10k
* SN74AVC8T245RHLR = GND
GND
GND
VBUS
TP1 TP2
J3
" o g VA-MOTOR
1 O T VB-MOTOR — —
48VDC (12-60VDC) g > O VC-MOTOR GND  PGND
OSTTC032162
OSTTC022162
PGND
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DNP DNP DNP
LOGO1
PCB PCB
LOGO LOGO
Pb-Free Symbol FCC disclaimer LOGO5
Variant/Label Table
Variant Label Text
1
LBL1 001 ChangeMe!
PCB Label 002 ChangeMe!
Size: 0.65" x 0.20 "
271
Label Assembly Note
This Assembly Note is for PCB labels only
272
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.
274
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has all the necessary expertise to create and implement
safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the
likelihood of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF Tl OR ANY THIRD PARTY 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 products or
services are used. Information published by Tl 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 the reference design or other items described above may require a license from a
third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.

TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, INCLUDING BUT NOT LIMITED TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE
WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT,
SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH
OR ARISING OUT OF THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TI's standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of Tl products and services.

Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated
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