High Voltage
Three Phase 3Wire/ 4Wire/ 5Wire Input High Voltage
|
Rated Input 110Vrms, 60Hz, 1.2KW U_PowerStage .
MCUO011A_PowerStage.SchDoc DC Vout Typlcal 700V! Max 800V
Rated Input 220Vrms, 50Hz, 2.4KW n
VBUSP 3
U_EMCInputFiter ViElEP 2 [
" MCUO011A_EMClInputFilter.SchDoc VBUSM VBUSM I rl__o
! ; v Ll VA [ x g\ > VA VBUSN NBUSH 1714984
o3 > V12 VB [ e » > VB 3.5 Amps DC Output Max at 3Ph 220Vrms Input
O — > V. L3 V_C [ » > V.C
T984 > > VN v BUSM < VBUSM 2 Amps DC Output Max at 3Ph 110Vrms Input
U_SensingInductorCurrent U_SensingOutputVoltage
MCUO11A_SensingInductorCurrent.SchDoc MCUO11A_SensingOutputVoltage.SchDoc
13 i > V_Earth
1 1P >— >ILP — > VP V_BusPM_Fdbk
g > U_PWMDrivers . Ilté_g %—% :t;_g IL1_Fdbk = x_l\N/I V_BusMN_Fdbk [ >—
bss MCUO011A PWMDrivers.SchDoc IL2:N B =S IL2:N IL2_Fdbk =
Q1_Gate > Q1 _Gate L3P — >I3P 12v
I > PWMIA Q1_Source ] Q1_Source IL3_N [ +— > IL3_N IL3_Fdbk T
I > PWM1B Q2_Gate T > Q2_Gate
RSH1_1 [ +— > RSH1 1
I > PWM2A Q3_Gate T > Q3 _Gate RSH1_2 I ] RSH1 2  SD_Data |1
L > PWM2B Q3_Source ] Q3_Source DNP
Q4_Gate T > Q4 _Gate RSH2_1 I > RSH2. 1  SD_Data I2 c1
—L__ PWMS3A RSH2_2 ] RSH2_2
I > PWM3B Q5_Gate T > Q5_Gate SD_Data_I3 04TUF
Q5_Source ] Q5_Source RSH3_1 > RSH3 1 Al —I—:
Q6_Gate I > Q6_Gate RSH3_2 ] RSH3_2 SD_CLKI [_x GND
U_Controller
MCUO011A_Controller.SchDoc
SD_CLKI
<] PWM3B SD_Data_I3
L—] PWM3A SD_Data_I2
SD_Data_I1
PWM2B
PWM2A IL3_Fdbk
IL2_Fdbk
PWM1B IL1_Fdbk
U_SensingInputVoltage PRAGELY
MCUO11A_SensingInputVoltage.SchDoc
— S VA V_L1_Fdbk > V_L1_Fdbk
Ve I >V.B V_L2_Fdbk > V_L2_Fdbk V_BusMN_Fdbk
VN T >VvCe V_L3_Fdbk > V_L3 Fdbk V_BusPM_Fdbk
V_N_Meas
Vienna
v Three Phase g Rectifier DC Output
U_ControllerPower Filter
MCUO11A_ControllerPower.SchDoc Ac
5V
4 ——— > 1 sy (1 33V oW
o
3.3v ¥
12V DC, 1Amps| A ) @ ’m I V
PJ-037AH I BaldN
= o~ |
GND
VLmjzij :
1
IxAMCI301 L1 L2.T3 Ix 2x AMC1301
U_EVM_Hardware 2x OPA320
MCUO11A EVM_Hardware.SchDoc 3x OPA320 uccz21520DwW
1xDCHO105055N7 Y 1xOPA4350 Y Yy 7xDCHO10505SN7
C2000 Microcontroller Revision History
Rev ECN # Approved Date Approved b Notes
TMS320F28337xD i pproved by
E1l N/A 3/8/2016 N/A First Revision of MCU011
E2 N/A 8/24/2016 N/A Second Revision of MCUO11
A N/A 5/23/2016 N/A Release Version MCUO11
Orderable: TIEVM-VIENNARECT | Designed for: Public Release [Mod. Date: 12/20/2017
TID #: TIDM-1000 Project Title: C2000 Three Phase PFC (Vienna Rectifier) % TEXAS
Number: MCU011 [Rev: A [Sheet Title: Cover Page INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:1 of 10
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Manish Bhardwaj File: MCUO11A_CoverSheet.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Manish Bhardwaj Contact: http://www.ti.com/support © Texas Instruments 2016

1 2 3 4 5 ‘ 6




1 2 3 4 5 6
High Voltage
54PR519-165 54PR519-165
lomg 20T lomp_____16TH
XF1-XF3, Fules Holder for Fast Acting Fuse _—
v v v Yo
(F1-F3) 4Amps 250Vac Rating .
L] v L]
TP_VL1 XF1 65800001009 Ldm1
I— - ="=75 <|w© wlm|—= N|s|© wjm|—
i 1% o~
V_ L1 -—= ) VA >
t
TPﬁVLZI I>_<F_2 65800001009 Ldm2
I U RT2 j—
V_L2 -—=1 M /oY YV Y vB >
t°
TP_VLSI I>_<F_3 65800001009 Ldm3
I (% RT3 p—
V_L3 -—=1 ‘v‘v‘; ® /oY YV Y\ ) vV C >
t Cx1 Cx2 Cx3 Rvnl Rvn2 Rvn3
Cyl Cy2 Cy3 Cx4 Cx5 Cx6 2200pF | 2200pF | 2200pF < < <
2200pF | 2200pF 2200pF 2200pF | 2200pF | 2200pF - _-— 3 200M I 2.00M I 2.00M Cvnl Cvn2 Cvn3
- _-— _-— _-— — 2200pF 2200pF 2200pF Cvn4 Cvn5 Cvné
TPiEJ’ et _-— = 2200pF | 2200pF | 2200pF
[ V_Earth Rvn4 Rvn5 Rvn6 _— _— _—
$ 200M 3 200M 3 2.00M
Rvn7 Rvn8 Rvn9
$ 200M I 200M 3 2.00M
0.02
DNP V_BUSM |
RN1
TPiNT

Orderable: TIEVM-VIENNARECT

Designed for: Public Release

[Mod. Date: 5/26/2017

TID #: TIDM-1000

Project Title: C2000 Three Phase PFC (Vienna Rectifier)

Number: MCUO11 [Rev: A

Sheet Title: EMC Input Filter

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet:2 of 10

* Toe
INSTRUMENTS

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: MCUO11A_EMClInputFilter.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Manish Bhardwaj Contact: http://www.ti.com/support © Texas Instruments 2016
1 2 3 4 5 6




Al the nets higlighted are high current carrying and high voltage carrying, appropriate clearance and width is needed

High Voltage
8,
onm | TP_BUSP1
1P < VBUSP
R1
499k EEE. R3 R4
IL1 N 9 Cbusl 510k § 510k
out =2 RSHI 2 0.1pF

Cbus2 Cbus3
RS R6 +
510k 510k

Yl

[,

220pF 220pF
R7 R8
510k 510k
Cbus5
) O-1F
High Voltage 1
2 3 o 3 2
pukat Gl
.. R11 R12
Chus? 510k 3 510k Chuss Chuso
0.1uF A+ A+
0.02 R13 R14 2
v . ; AV Y 43: 05 Source High Voltage 510k I 510k 220pF 220uF
L6 RSH3 —=— NC NC p—
30 ohm 2 3 3 2
pyi:

T 0l R15 ¢ R16
aRn i 510k 3 510k
Cbus10
0.14F
pa | ps | pe TR TS TP,TUSM

R18 "~
QBN
499k ls 3 VBUSN >
2
4 4
55
68
Orderable: TIEVM-VIENNARECT | Designed for: Public Release [Mod. Date: 5/26/2017
TID# __ TIDM-1000 Project Title: C2000 Three Phase PFC (Vienna Rectifier) Q‘ Texas
umber: MCUO11 [Rev: A |Sheet Title: Vienna Rectifier Power Stage INSTRUMENTS
Texas Instruments and/or ts licensors do not warrant the accuracy or of this or any contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:3 of 10
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/orits | Drawn By: Manish Bhardwa File: MCUOLLA chDoc [Size: C : ficom
licensors do not warrant that the design is worthy. You should validate and test your design to confirm the system for your Engineer: Manish Bhardwaj Contact: http://www. © Texas Instuments 2016

1 2 3 ) 5 6




1 2 3 4 5 6
Place U1 Close to Q1 and Q2, and minimize distance between Q1_Gate and U1-OUTA, Q2-Gate and U1-OUTB, VSS1 &VSS2 and Q1-Source
12V 1SO_1
U5 MBRM130LT1G
TP1 D7 R19
[ PWMIA 3 ? INA 10 vDDA |16 A2 QL Gate » High Voltage
[ R20
[ PWM1B 3%\/ e INB : : OUTA ¥ ]
° 14 R213 ——=C8
@ el : :_ L _VS_SA —| 10.0k 3 0.1uF
13
! R23L co c10 GND : : NC |——= L 4
R223 10.0k T 0.1pF | 1pF 5 1 12
10.0k |_ R4 DIARE L A 12V _1SO_1
T ® —w—2+o] DT I vDDB 11 &
0 (B}
[ 10
— e 1 Sl MBRM130LT1G
GND vcel : : vssB 2 b8 R2E 0
11 "—K { Q2 Gate >
UCC21520DWR R28
10
R27g
U6 12V_1SO_. 10.0k § —_—Cl11
L N +VOUT ﬂ7 0.1uF
c12 c13 L 2 Q1 Source
TP_GND1 10pF 10uF 12V_ISO_3
2 | VIN ~vout —2 ’
RP-1212S
U7 MBRM130LT1G
TP3 D9
: Q5 Gate »
[ PWM3A 57 ? ® INA : : 5_Gate
2
[ PWM3B S%V & INB : : v
° 3 14 R30$ ==cC14
® vccl : :- o _VS_SA 10.0k 3 0.1uF
12V_1S0O_2 R313 R32g 4 0 13
100k 3 10.0k 3 C15 =—c16 I GND - Ne ¢
0.1uF 1uE 5 11 12
- DISABLE L. 8 NC 12V&SO_3
Us MBRM130LT1G a 6 [ 11
5 D10 ® ® q 5 DT af VDDB ®
7 [ 10
PWM2A 756 ? ® INA : : Q3 _Gate » = ——INC 10 ouTB MBRM130LT1G
PWM2B ® INB 1 GND 8 fvea H vssB 2 P
3V 0 10 L . R8m-L Q6 Gate >
oo veal 1 vssa 14 R37¢ s H €
¢ | boooooe 100k 3 0.1yF UCC21520DWR R38
R392 13
3 11 R ® 10
100k 3 C18 =—C19 GND U NC R40S
Ralg 0.1yF | 1uF 5 12 12v u9 12v_1S0_3 10.0k T ==C20
3 DISABLE [ NC —= —
10.0k 3 |_ R4 : :_ ______ N 12v&5072 1 TN vy | i 0.1pF
-0 ® —AWN————— ® ®
q 5 DT 00 VDDB c21 c22 Q5_Source
11 10 10pF 10pF
= Ne 0 outs MBRM130LT1G 2 |y vouT L8 I
GND 11 9 D12 ) ) et
vcel VSSB L
[ ¢ R43,, 0 @ = RP-1212S
) [ GND
UCC21520DWR Raa
10
R45%
u10 12V_1SO_2 10.0k 3 ——C23
1N +VOUT ﬁ7 0.1pF
Cc24 c25 L Q3 Source
10pF 10pF Place U3 Close to Q5 and Q6, and minimize distance between Q5_Gate and U3-OUTA, Q6-Gate and U3-OUTB , VSS1 &VSS2 and Q5-Source
2_ VN VOUT 2 L
RP-1212S
Place U2 Close to Q3 and Q4, and minimize distance between Q3_Gate and U2-OUTA, Q4-Gate and U2-OUTB , VSS1 &VSS2 and Q3-Source
Orderable: TIEVM-VIENNARECT | Designed for: Public Release [Mod. Date: 12/20/2017
TID #: TIDM-1000 Project Title: C2000 Three Phase PFC (Vienna Rectifier) % TEXAS
Number: MCUO011 [Rev: A Sheet Title: PWM Gate Drivers INSTRUMENTS

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet:4 of 10

Drawn By:Manish Bhardwaj

File: MCUO11A_PWMDrivers.SchDoc

[Size: B

http://www.ti.com

Engineer: Manish Bhardwaj

Contact: http://www.ti.com/support

© Texas Instruments 2016

2

3

4

5




1 2 3 4 5 6
.
Lras High Voltage
31.0M
V_N Meas DNP
<R47 -
21 om —czr AC Input Voltage Sensing
5V_N2 0.1pF
| R43
<R49 L : Wy
31.0M Uil A4.7uF 0.1pF 3.3v Z:(?(())k
TT
1 [N
VDDl h vbpz2 TP_VLL_Fdbk
2R52 2
2 VINP 1 VOUTP
72.00k , 0 V L1 Fdbk a3V C32
VINN N VOUTN 0—|
[N
R56 —
V_N Meas 6 4 | snD1 1 GND2 o33 0.1yF =
2.00k (] GND
V_N_Meas 11 u12 0.1pF
AMC1301DWVR = DNP $R57 OPA320AIDBVR
DNP — GND 37.50k =
GND = > 1 ¢ RA 1.65V
— 1.65V GND ST I
GND = : C36
_| 0.1uF
0.1uF = < 1 uU13 =
GND $10.0k 0.1pF — OPA320AIDBVR GND
GND
[
. GND
High Voltage
SR61
31.0M
V_N_Meas
$R62 DNP
31.0M ——C40
5V_N2 0.1pF
| Re3
2R64 L :
31.0M Ul4 4.7uF 0.1uF 3.3V Z:'Egk
TT
1 [N
vbD1 : : vbD2 TP_VL2_Fdbk
$R67 2 @,
25 00k VINP I VOUTP R68
3 1l V_L2 Fdbk
VINN [N VOUTN 68.1
[N
V_N_Meas q 4 1
—_— GND1 i GND2 ca5
V_N Meas 11 [ONES) 0.1uF
AMC1301DWVR = DNP SR72 OPA320AIDBVR
DNP GND $7.50k —
GND —_
= 1.65V GND
GND | @) TP_GND2
High Voltage -
0.1uF =
GND
SR73
$1.0M
V_N_ Meas
Lr74 DNP
31.0M ——C50 5V 5V_N2
5V N2 0.1pF L7 u16 L8
3 Riw 0 ohm~—1—{ +vi +vo " 30 ohm
::R76 . 7.'5'6k CS;’ C54 C55
$1.0M u17 4.7uF 0.1uF "|' 3.3V C56 1uF 2 | vo |58 1uF 0.1uF
TT - - @
(] hd
1 8 = DCHO010505SN
VEeE ' Vzlerd R77 R78 TP_VL3_Fdbk GND
EE%%k 2 o] VINP 1 voutp 4 V_N Meas V N Meas |
: 1 V_L3 Fdbk
3 =] VINN 1 VOUTN 3
(]
V_N Meas & 4 1 5
—_— GND1 i GND2 c58
V_N_Meas 11 u18 0.1pF
AMC1301DWVR =3 DNP 2R84 OPA320AIDBVR
GND $7.50k =
DNP GND =
1.65V GND
= \ @
GND _|
0.1uF
GND Orderable: TIEVM-VIENNARECT | Designed for: Public Release [Mod. Date: 5/26/2017
TID #: TIDM-1000 Project Title: C2000 Three Phase PFC (Vienna Rectifier) % TeXAS
Number: MCU011 [Rev: A [Sheet Title: Input AC Voltage Sensing Interface Circuitry INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:5 of 10
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Manish Bhardwaj File: MCUO11A_SensingInputVoltage.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Manish Bhardwaj Contact: http://www.ti.com/support © Texas Instruments 2016
1 2 3 4 5 6




U19
L Inc DVDD TP_SD_DATA_1
High Voltage [RSHIL —————— 2={ vinp pout 1L SD Data 11 TP_SD_CLKI1
RSHL 2 p— 3 viNn CLKIN |13
4 16
® NC DGND SD_CLKI J
8 ] acnp DGND |—2
5v 5vV_1
L10 u20 111 5 5 =
——INC NC f—= =
E ~1 7 /" 3ooh 6 | NG NG [22 GND
061?0 ohm +VI +VO ohm c65 C66 - v ne o
1pF 2 |y Vo |5 1uF 0.1pF
hd hd AMC1305M25DWR
= DCHO010505SN
GND
The connection from RSH1 should be close to U7, also a small GND island needs to be created w.r.t. RSH1_2 to help with the layout
33V
30 ohm
C68
. 2.2uF
U21
1
NC bvbD TP_SD_DATA 2 33V 1o
. RSH2_1 2 -] VNP poUT [—1L SD_Data_I2 —1—o ol
High Voltage 3 13 onm_L oo L crp
RSH2 2 p——= VINN CLKIN o1
1uF 1uF
PEE 1O DGND |—£8 RS
8 ] acno DGND |—2 = 330k
5V 5V _2 GND
114 L15 —
U23 5 NC NC 15 - <
goohm~L+vi 4o [ 300mm 5 Inc NC |12 GND TP_IL2
C7 C72 C73 7 | AvDD NG 10 O
1uF 2 |y vol5 1uF 0.1uF 7 R8s
hd hd AMC1305M25DWR 68.1
= DCH010505SN7 U228 C75
GND OPA4350UA 0.1uF
GND
The connection from RSH2 should be close to U8, also a small GND island needs to be created w.r.t. RSH2_2 to help with the layout
3.3V
L16 u22c
30 ohm OPA4350UA
c77
2.2uF | 0.1pF
= GND
U24
1
— RS bvbD TP_SD_DATA_3
High Vol [RSHZ1 >————2:fViNp pouT 1L SD_Data_i3
| oltage
9 9 RSH3 2 p— 3 VNN CLKIN |13
4 16
O NC DGND
5v 5v 3 m AGND DGND E__l_
117 L18 —
U25 5 |ne NC 18 =
L 7/ 300h 3 NG 12 GND
0750 ohm +VI +VO ohm c80 cs1 ] v Ne 1o
1pF 2 |y Vo |5 I 1pFE I 0.1uF
hd hd AMC1305M25DWR

== DCHO010505SN7

The connection from RSH3 should be close to U9, also a small GND island needs to be created w.r.t. RSH3_2 to help with the layout

IL1_Fdbk

Keep these signals away from SD_Data_11/2/3 ans SD_CLK signals , specially V_L1/2/3_Fdbk and V_BusM/P_Fdbk

u22D
OPAA4350UA

U22A

0.1uF

9]
Z
O

OPA4350UA

IL3_Fdbk

TP_IL1
R87 Q
0.1uF
GND

IL2_Fdbk

Orderable: TIEVM-VIENNARECT

Designed for: Public Release

[Mod. Date: 5/26/2017

TID #: TIDM-1000

Project Title: C2000 Three Phase PFC (Vienna Rectifier)

Number: MCUO11 [Rev: A

Sheet Title: Inductor Current Sensing Interface Circuit

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet:6 of 10

Drawn By:Manish Bhardwaj

File: MCUO11A_SensingInductorCurrent.SchDoc

[Size: B

{I’ Texas
INSTRUMENTS

http://www.ti.com

Engineer: Manish Bhardwaj

Contact: http://www.ti.com/support

© Texas Instruments 2016

1 2 3 4

5




1 2 3 4 5 6
High Voltage
<R94
$1.0M
V_M
<R95 DNP
$1.0M —C83
5V _M 0.1uF
T i
>R97 WA
s 7.50k
31.0M u26 4.7uF 0.1pF 3.3V ng
TT
1 I )
vbD1 : : VbD TP_VBUSPM_Fdbk1
EEZR%& 2 lvine 11 VOUTP 4 R101 Q
3 1l 3 V_BusPM_Fdbk
VINN 1 VOUTN 68.1
(]
R104
L 41 GNDL I GND2 css
2.74k 1
11 u27 0.1uF
AMC1301DWVR = DNP 2$R105 OPA320AIDBVR
DNP GND $7.50k =
® GND =
—1 GND
VM GND
High Voltage
+R106 5V 5V M
31.0M L19 u28 L.20
1 7
v M ohin Cgfo ohm™>~— +vi +VO [——" 30 ohm co2 co3
$R107 —_| 1uF 2 |\ Vo5 uF 0.1uF
31.0M ——C9% e
5V M 0.1uF = DCH010505SN
T R108 GND L SVA -
1R109 — : 7.50k
$1.00M U29 4.7uF 0.1uF 3.3V Cco8
TT
1 1 8 [ V_M
0—| VvDD1 : : VvDD2 R110 R111 . TP_VBUSMN_Fdbk1
sl 2o vine i voure Z— [ 270k Lo 470k O
: 3 1l 6 V_BusMN_Fdbk
VINN 11 VOUTN R114 R115
[N Y
PR v | 4 1 GND1 I GND2 |2 4.70k 4.70k
2.74k 1l C100
11 u3o 0.1pF
AMC1301DWVR = DNP R117 OPA320AIDBVR
GND 37.50k =
< GND =
DNP _l_ GND
GND
V_M
Orderable: TIEVM-VIENNARECT | Designed for: Public Release [Mod. Date: 12/20/2017
TID #: TIDM-1000 Project Title: C2000 Three Phase PFC (Vienna Rectifier) % TEXAS
Number: MCU011 [Rev: A [Sheet Title: Output DC Bus Voltage Sensing INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:7 of 10
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: MCUO11A_SensingOutputVoltage.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Manish Bhardwaj Contact: http://www.ti.com/support © Texas Instruments 2016
1 2 3 4 5 6




J8
Lo o
5 0 O 6
O O
J5 7 o O 8
Debugging DAC [ i 1? O O g
= 13 o O 14
O O
" [ ILL_Fdbk IL1 Fdbk L 1o ot
2 19 19 9T V L1 Fdbk ] ILL Fdbk
GND Connector [ 1 | 21 O O 2
| IL2_Fdbk O O
23 o O 24 V_BusPM_Fdbk V_BusPM_Fdbk | v BusMN Fdbk
[ IL3_Fdbk 5 1o o= us
210 o2 V L2 Fdbk ]
= V_BusPM_Fdbk a9 Iz
GND 8 1o ot V 13 Fdbk ]
V_BusMN_Fdbk 37 © O 38 Na
o 19 © »
40
O O —
a1 5 ol 42 =
B 15 ol « GND
5 |5 o486
a7 15 ot 48
PWMIA @ ;‘2 o © gg  PWM3A
PWM1B | : = TO OT 2 { PWM3B
PWM2A O O
PWNZB | ‘ %5 1o o= 7
57 58 1 -
DNP 59 g g 50 > ; Profiling GPIO 3.3V
T2 ST
O O
65 o o 66 :>R119
67 5 o 68 3.3k
6o |5 ol - F{'%'ZA'O
% o O ;21 10.0k
R121 O O
» A 75 76 J9
\ SD_CLKI LR 2 - 8 g 78 c103 1
79 80 0.1yF R122 2
O O g
i o ofE —
O O o
SD CLK, SD_DATAIL/2/3 are 20MHz signal, try to keep lengths the same £ 1o ot GND oD
These signals must be kept away from analog signals 59 O O %0
SD_CLK source is pin 57, R100 is DNP so pin 75 is not connected o1 O O o2
O O
Need to add somee extra length from R99 to pin 101, 105 and 107 so thata the length matches , does not have to super accurate gg O O gg
O O
oo o
[ SD Data 11 or 12 ST 1o
103 o O 104
[ SD Data_I2 5 19 ST 1o
107 o O 108
[ SD Data I3 00 19 ST 10
111 o O 112
113 ° O1y
115 o O 116
a7 19 97 s
O O
u 15 of120
5V
J10 ®
121 122
O O
2o of i
127 o o 128
129 o O 130
131 g g 132
ot o
137 o O 138
O O
s o
143 g g 144
@ TS S
wto of
153 o O 154
155 o © 156
157 o o 158
159 o © 160
161 o O 162
63 12 9 e
165 o O 166
167 ° O 168
169 o o 170
171 g g 172
TS S
9 OTm
O O

GND

V_BusMN_Fdbk |

#l | Remote Enable, when the wire is shorted the power stage is enabled

Orderable: TIEVM-VIENNARECT

Designed for: Public Release

[Mod. Date: 2/10/2017

Please use HSEC180 PCB snippet.

TID #: TIDM-1000

Project Title: C2000 Three Phase PFC (Vienna Rectifier)

Number: MCUO11 [Rev: A

Sheet Title: Control Card Interface

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet:8 of 10

Drawn By:Manish Bhardwaj

File: MCUO11A_Controller.SchDoc

[Size: B

* Toe
INSTRUMENTS

http://www.ti.com

Engineer: Manish Bhardwaj

Contact: http://www.ti.com/support

© Texas Instruments 2016

2 3 4

5




L21

100pF

U32

HTSW-102-07-G-S

5V

VO ADJ

—— INHIBIT

VO

UST

U3l
2
IN OUTPUT ala
OUTPUT |2 °
R123 HTSW-102-07-G-S
GND |2 . C110

l 109=
10pF

c111 TLV1117-33IDCY
PTHOB0SOWAH 348 10uF
<
: e © )
GND

L l
100pF €108
GND |2 RuT " 0.1pF

Bright Green

3.3V

Orderable: TIEVM-VIENNARECT

Designed for: Public Release

[Mod. Date: 12/8/2016

TID #: TIDM-1000

Project Title: C2000 Three Phase PFC (Vienna Rectifier)

Number: MCUO11 [Rev: A

Sheet Title: Board Bias Power Supply

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its
ign implementation to confirm the system functionality for your application.

licensors do not warrant that the desig

n is production worthy. You should completely validate and test your des

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet:9 of 10

Drawn By:Manish Bhardwaj

File: MCUO11A_ControllerPower.SchDoc

[Size: B

{I’ Texas
INSTRUMENTS

http://www.ti.com

Engineer: Manish Bhardwaj

Contact: http://www.ti.com/support

© Texas Instruments 2016

2

3

4

5




H5
D

I
(?) =
-

H2 H3
=

I
=
[

NY PMS 440 0025 PH

I
=y
N

H15

H16

4800

H14

4800

H50

$J-5003 (BLACK)

H13
4800
H49

$J-5003 (BLACK)

©
©

I
®
o
[}
I
®
o
s}

I
~

8 H51 H52

q
q

$J-5003 (BLACK) $J-5003 (BLACK) $J-5003 (BLACK)

DNP DNP DNP DNP DNP DNP
PCB Number: MCUO11 PCB PCB PCB
PCB Rev: A LOGO LOGO LOGO
Texas Instruments FCC disclaimer

Pb-Free Symbol

PCB
LOGO
CAUTION! Read User Guide Before Operating

L\

CAUTION! High Voltage

L\

CAUTION! High Voltage Input

A\

CAUTION! HOT SURFACE!  CAUTION! High Voltage Output

A\

CAUTION! HOT SURFACE!

L\

CAUTION!! High Voltage!!!

>

CAUTION!! High Voltage

>

CAUTION! High Voltage!

Z71
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.

IN
N
N

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

z2Z3
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

IN
N
EN

Assembly Note
Mount heatsink H16 as specified in the mechanical drawing and assembly instructions provided separately

275
Assembly Note
Paste SIL1-16 on the heat sink or on the back of D1-D6, Q1-Q6, place the insulators H17-H28 on D1-D6 and Q1-Q6

IN
N
o

Assembly Note
Place Fuses F1-F3 in fuse holder XF1-XF3

NY PMS 440 0025 PH  NY PMS 440 0025 PH NY PMS 440 0025 PH  NY PMS 440 0025 PH

CAUTION High Voltage

CAUTION! High Voltage!!

[:I
3
=

He H7
O b

NY PMS 440 0025 PH  NY PMS 440 0025 PH

H17 H18

4800 4800

H19

H53 H54

X A
ol ©
(5] o

o

$J-5003 (BLACK) $J-5003 (BLACK)

H23

MECH
MCHO13A

SIL2

O

SIL-PAD-19X12.7MM

SIL7

NY PMS 440 0025 PH  NY PMS 440 0025 PH

$J-5003 (BLACK)

H1l
G

NY PMS 440 0025 PH

H10
G

NY PMS 440 0025 PH

H9
b

H20 H21 H22
4800 4800 4800

H57

$J-5003 (BLACK)

H56

$J-5003 (BLACK)

SiL1 SIL3 SIL4 SIL5 SIL6

O
O
O
O
O

SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM

SIL8 SIL9

@
N
=
o
%]
N
P
=
%}
I
P
N

SIL-PAD-19X12.7MM

SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM
SIL-PAD-19X12.7MM

SH-J1

CAUTION! High Voltage!!!

H36
MNI-HT-4-220
H42

MNI-HT-4-220

H24

iy

NY PMS 440 0038 PH

H30

o

NY PMS 440 0038 PH

Insulator pads for the switches and dioded to mount on the heat sink

H37 H38 H39 H40 H41

MNI-HT-4-220 MNI-HT-4-220 MNI-HT-4-220 MNI-HT-4-220

H43 H44 H45 H46 H47

MNI-HT-4-220 MNI-HT-4-220 MNI-HT-4-220 MNI-HT-4-220

Isolator inlets so that the screws do not touch the switches and diodes
H25 H26 H27

i {mm i

NY PMS 440 0038 PH NY PMS 440 0038 PH NY PMS 440 0038 PH

H33

iy iy

NY PMS 440 0038 PH  NY PMS 440 0038 PH

iy

NY PMS 440 0038 PH NY PMS 440 0038 PH

Socket Head Screws to mount the switches and diodes on the heat sink

MNI-HT-4-220

5

5SF 4-R

5

5SF 4-R

MNI-HT-4-220

5

5SF 4-R

y

g

NY PMS 440 0038 PH

Screws H41-46 and spacers H12-H15 , H47 are used to mount the board on the heatsink

SH-J2

FAAL250V (F1-F3)

Orderable: TIEVM-VIENNARECT

Designed for: Public Release

[Mod. Date: 1/4/2018

TID #: TIDM-1000

Project Title: C2000 Three Phase PFC (Vienna Rectifier)

Number: MCUO11 [Rev: A

Sheet Title: EVM Hardware

licensors do not warrant that the desig

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its

n is production worthy. You should completely validate and test your des

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet: 10 of 10

Drawn By:Manish Bhardwaj

File: MCUO11A_EVM_Hardware.SchDoc

[Size: B

* Toe
INSTRUMENTS

http://www.ti.com

ign implementation to confirm the system functionality for your application. Engineer: Manish Bhardwaj

Contact: http://www.ti.com/support

© Texas Instruments 2016

2

3

4 5




IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources 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 Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have 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. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. 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 TI 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 TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources 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 RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, 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 YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES 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 TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com/sc/docs/stdterms.htm
http://www.ti.com/lit/pdf/SSZZ027
http://www.ti.com/lit/pdf/SSZZ027
http://www.ti.com/sc/docs/sampterms.htm

	Schematics("All Documents",Physical)
	MCU011A_CoverSheet.SchDoc(MCU011A_CoverSheet)
	MCU011A_EMCInputFilter.SchDoc(U_EMCInputFilter)
	Components
	Cm1
	Cm1-1
	Cm1-2

	Cvn1
	Cvn1-1
	Cvn1-2

	Cvn2
	Cvn2-1
	Cvn2-2

	Cvn3
	Cvn3-1
	Cvn3-2

	Cvn4
	Cvn4-1
	Cvn4-2

	Cvn5
	Cvn5-1
	Cvn5-2

	Cvn6
	Cvn6-1
	Cvn6-2

	Cx1
	Cx1-1
	Cx1-2

	Cx2
	Cx2-1
	Cx2-2

	Cx3
	Cx3-1
	Cx3-2

	Cx4
	Cx4-1
	Cx4-2

	Cx5
	Cx5-1
	Cx5-2

	Cx6
	Cx6-1
	Cx6-2

	Cy1
	Cy1-1
	Cy1-2

	Cy2
	Cy2-1
	Cy2-2

	Cy3
	Cy3-1
	Cy3-2

	Lcm1
	Lcm1-1
	Lcm1-2
	Lcm1-3
	Lcm1-4
	Lcm1-5
	Lcm1-6

	Lcm2
	Lcm2-1
	Lcm2-2
	Lcm2-3
	Lcm2-4
	Lcm2-5
	Lcm2-6

	Ldm1
	Ldm1-1
	Ldm1-2

	Ldm2
	Ldm2-1
	Ldm2-2

	Ldm3
	Ldm3-1
	Ldm3-2

	RN1
	RN1-1
	RN1-2

	RT1
	RT1-1
	RT1-2

	RT2
	RT2-1
	RT2-2

	RT3
	RT3-1
	RT3-2

	Rvn1
	Rvn1-1
	Rvn1-2

	Rvn2
	Rvn2-1
	Rvn2-2

	Rvn3
	Rvn3-1
	Rvn3-2

	Rvn4
	Rvn4-1
	Rvn4-2

	Rvn5
	Rvn5-1
	Rvn5-2

	Rvn6
	Rvn6-1
	Rvn6-2

	Rvn7
	Rvn7-1
	Rvn7-2

	Rvn8
	Rvn8-1
	Rvn8-2

	Rvn9
	Rvn9-1
	Rvn9-2

	TP_E1
	TP_E1-1

	TP_N1
	TP_N1-1

	TP_VL1
	TP_VL1-1

	TP_VL2
	TP_VL2-1

	TP_VL3
	TP_VL3-1

	XF1
	XF1-1
	XF1-2

	XF2
	XF2-1
	XF2-2

	XF3
	XF3-1
	XF3-2


	Ports
	V_A
	V_B
	V_BUSM
	V_C
	V_Earth
	V_L1
	V_L2
	V_L3
	V_N


	MCU011A_PowerStage.SchDoc(U_PowerStage)
	Components
	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	Cbus1
	Cbus1-1
	Cbus1-2

	Cbus2
	Cbus2-1
	Cbus2-2

	Cbus3
	Cbus3-1
	Cbus3-2

	Cbus4
	Cbus4-1
	Cbus4-2

	Cbus5
	Cbus5-1
	Cbus5-2

	Cbus6
	Cbus6-1
	Cbus6-2

	Cbus7
	Cbus7-1
	Cbus7-2

	Cbus8
	Cbus8-1
	Cbus8-2

	Cbus9
	Cbus9-1
	Cbus9-2

	Cbus10
	Cbus10-1
	Cbus10-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2
	L2-3
	L2-4

	L3
	L3-1
	L3-2

	L4
	L4-1
	L4-2
	L4-3
	L4-4

	L5
	L5-1
	L5-2
	L5-3
	L5-4

	L6
	L6-1
	L6-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	Q4
	Q4-1
	Q4-2
	Q4-3

	Q5
	Q5-1
	Q5-2
	Q5-3

	Q6
	Q6-1
	Q6-2
	Q6-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	RSH1
	RSH1-1
	RSH1-2

	RSH2
	RSH2-1
	RSH2-2

	RSH3
	RSH3-1
	RSH3-2

	TP_BUSM1
	TP_BUSM1-1

	TP_BUSN1
	TP_BUSN1-1

	TP_BUSP1
	TP_BUSP1-1

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8
	U4-9
	U4-10


	Ports
	IL1_N
	IL1_P
	IL2_N
	IL2_P
	IL3_N
	IL3_P
	Q1_Gate
	Q1_Source
	Q2_Gate
	Q3_Gate
	Q3_Source
	Q4_Gate
	Q5_Gate
	Q5_Source
	Q6_Gate
	RSH1_1
	RSH1_2
	RSH2_1
	RSH2_2
	RSH3_1
	RSH3_2
	V_A
	V_B
	V_C
	VBUSM
	VBUSN
	VBUSP


	MCU011A_PWMDrivers.SchDoc(U_PWMDrivers)
	Components
	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	D7
	D7-1
	D7-2

	D8
	D8-1
	D8-2

	D9
	D9-1
	D9-2

	D10
	D10-1
	D10-2

	D11
	D11-1
	D11-2

	D12
	D12-1
	D12-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP_GND1
	TP_GND1-1

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8
	U5-9
	U5-10
	U5-11
	U5-12
	U5-13
	U5-14
	U5-15
	U5-16

	U6
	U6-1
	U6-2
	U6-5
	U6-7

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8
	U7-9
	U7-10
	U7-11
	U7-12
	U7-13
	U7-14
	U7-15
	U7-16

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9
	U8-10
	U8-11
	U8-12
	U8-13
	U8-14
	U8-15
	U8-16

	U9
	U9-1
	U9-2
	U9-5
	U9-7

	U10
	U10-1
	U10-2
	U10-5
	U10-7


	Ports
	PWM1A
	PWM1B
	PWM2A
	PWM2B
	PWM3A
	PWM3B
	Q1_Gate
	Q1_Source
	Q2_Gate
	Q3_Gate
	Q3_Source
	Q4_Gate
	Q5_Gate
	Q5_Source
	Q6_Gate


	MCU011A_SensingInputVoltage.SchDoc(U_SensingInputVoltage)
	Components
	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	C61
	C61-1
	C61-2

	L7
	L7-1
	L7-2

	L8
	L8-1
	L8-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R57
	R57-1
	R57-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R61
	R61-1
	R61-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	R66
	R66-1
	R66-2

	R67
	R67-1
	R67-2

	R68
	R68-1
	R68-2

	R69
	R69-1
	R69-2

	R70
	R70-1
	R70-2

	R71
	R71-1
	R71-2

	R72
	R72-1
	R72-2

	R73
	R73-1
	R73-2

	R74
	R74-1
	R74-2

	R75
	R75-1
	R75-2

	R76
	R76-1
	R76-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	R79
	R79-1
	R79-2

	R80
	R80-1
	R80-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	TP_GND2
	TP_GND2-1

	TP_VL1_Fdbk
	TP_VL1_Fdbk-1

	TP_VL2_Fdbk
	TP_VL2_Fdbk-1

	TP_VL3_Fdbk
	TP_VL3_Fdbk-1

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8

	U12
	U12-1
	U12-2
	U12-3
	U12-4
	U12-5

	U13
	U13-1
	U13-2
	U13-3
	U13-4
	U13-5

	U14
	U14-1
	U14-2
	U14-3
	U14-4
	U14-5
	U14-6
	U14-7
	U14-8

	U15
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5

	U16
	U16-1
	U16-2
	U16-5
	U16-7

	U17
	U17-1
	U17-2
	U17-3
	U17-4
	U17-5
	U17-6
	U17-7
	U17-8

	U18
	U18-1
	U18-2
	U18-3
	U18-4
	U18-5


	Ports
	V_A
	V_B
	V_C
	V_L1_Fdbk
	V_L2_Fdbk
	V_L3_Fdbk
	V_N_Meas


	MCU011A_SensingInductorCurrent.SchDoc(U_SensingInductorCurrent)
	Components
	C62
	C62-1
	C62-2

	C63
	C63-1
	C63-2

	C64
	C64-1
	C64-2

	C65
	C65-1
	C65-2

	C66
	C66-1
	C66-2

	C67
	C67-1
	C67-2

	C68
	C68-1
	C68-2

	C69
	C69-1
	C69-2

	C70
	C70-1
	C70-2

	C71
	C71-1
	C71-2

	C72
	C72-1
	C72-2

	C73
	C73-1
	C73-2

	C74
	C74-1
	C74-2

	C75
	C75-1
	C75-2

	C76
	C76-1
	C76-2

	C77
	C77-1
	C77-2

	C78
	C78-1
	C78-2

	C79
	C79-1
	C79-2

	C80
	C80-1
	C80-2

	C81
	C81-1
	C81-2

	L9
	L9-1
	L9-2

	L10
	L10-1
	L10-2

	L11
	L11-1
	L11-2

	L12
	L12-1
	L12-2

	L13
	L13-1
	L13-2

	L14
	L14-1
	L14-2

	L15
	L15-1
	L15-2

	L16
	L16-1
	L16-2

	L17
	L17-1
	L17-2

	L18
	L18-1
	L18-2

	R85
	R85-1
	R85-2

	R86
	R86-1
	R86-2

	R87
	R87-1
	R87-2

	R88
	R88-1
	R88-2

	R89
	R89-1
	R89-2

	R90
	R90-1
	R90-2

	R91
	R91-1
	R91-2

	R92
	R92-1
	R92-2

	R93
	R93-1
	R93-2

	TP_GND3
	TP_GND3-1

	TP_IL1
	TP_IL1-1

	TP_IL2
	TP_IL2-1

	TP_IL3
	TP_IL3-1

	TP_SD_CLKI1
	TP_SD_CLKI1-1

	TP_SD_DATA_1
	TP_SD_DATA_1-1

	TP_SD_DATA_2
	TP_SD_DATA_2-1

	TP_SD_DATA_3
	TP_SD_DATA_3-1

	U19
	U19-1
	U19-2
	U19-3
	U19-4
	U19-5
	U19-6
	U19-7
	U19-8
	U19-9
	U19-10
	U19-11
	U19-12
	U19-13
	U19-14
	U19-15
	U19-16

	U20
	U20-1
	U20-2
	U20-5
	U20-7

	U21
	U21-1
	U21-2
	U21-3
	U21-4
	U21-5
	U21-6
	U21-7
	U21-8
	U21-9
	U21-10
	U21-11
	U21-12
	U21-13
	U21-14
	U21-15
	U21-16

	U22A
	U22-1
	U22-2
	U22-3
	U22-4
	U22-11

	U22B
	U22-4
	U22-5
	U22-6
	U22-7
	U22-11

	U22C
	U22-4
	U22-8
	U22-9
	U22-10
	U22-11

	U22D
	U22-4
	U22-11
	U22-12
	U22-13
	U22-14

	U23
	U23-1
	U23-2
	U23-5
	U23-7

	U24
	U24-1
	U24-2
	U24-3
	U24-4
	U24-5
	U24-6
	U24-7
	U24-8
	U24-9
	U24-10
	U24-11
	U24-12
	U24-13
	U24-14
	U24-15
	U24-16

	U25
	U25-1
	U25-2
	U25-5
	U25-7


	Ports
	IL1_Fdbk
	IL1_N
	IL1_P
	IL2_Fdbk
	IL2_N
	IL2_P
	IL3_Fdbk
	IL3_N
	IL3_P
	RSH1_1
	RSH1_2
	RSH2_1
	RSH2_2
	RSH3_1
	RSH3_2
	SD_CLKI
	SD_Data_I1
	SD_Data_I2
	SD_Data_I3


	MCU011A_SensingOutputVoltage.SchDoc(U_SensingOutputVoltage)
	Components
	C82
	C82-1
	C82-2

	C83
	C83-1
	C83-2

	C84
	C84-1
	C84-2

	C85
	C85-1
	C85-2

	C86
	C86-1
	C86-2

	C87
	C87-1
	C87-2

	C88
	C88-1
	C88-2

	C89
	C89-1
	C89-2

	C90
	C90-1
	C90-2

	C91
	C91-1
	C91-2

	C92
	C92-1
	C92-2

	C93
	C93-1
	C93-2

	C94
	C94-1
	C94-2

	C95
	C95-1
	C95-2

	C96
	C96-1
	C96-2

	C97
	C97-1
	C97-2

	C98
	C98-1
	C98-2

	C99
	C99-1
	C99-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C102
	C102-1
	C102-2

	L19
	L19-1
	L19-2

	L20
	L20-1
	L20-2

	R94
	R94-1
	R94-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	R98
	R98-1
	R98-2

	R99
	R99-1
	R99-2

	R100
	R100-1
	R100-2

	R101
	R101-1
	R101-2

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R110
	R110-1
	R110-2

	R111
	R111-1
	R111-2

	R112
	R112-1
	R112-2

	R113
	R113-1
	R113-2

	R114
	R114-1
	R114-2

	R115
	R115-1
	R115-2

	R116
	R116-1
	R116-2

	R117
	R117-1
	R117-2

	TP_VBUSMN_Fdbk1
	TP_VBUSMN_Fdbk1-1

	TP_VBUSPM_Fdbk1
	TP_VBUSPM_Fdbk1-1

	U26
	U26-1
	U26-2
	U26-3
	U26-4
	U26-5
	U26-6
	U26-7
	U26-8

	U27
	U27-1
	U27-2
	U27-3
	U27-4
	U27-5

	U28
	U28-1
	U28-2
	U28-5
	U28-7

	U29
	U29-1
	U29-2
	U29-3
	U29-4
	U29-5
	U29-6
	U29-7
	U29-8

	U30
	U30-1
	U30-2
	U30-3
	U30-4
	U30-5


	Ports
	V_BusMN_Fdbk
	V_BusPM_Fdbk
	V_M
	V_N
	V_P


	MCU011A_Controller.SchDoc(U_Controller)
	Components
	C103
	C103-1
	C103-2

	J5
	J5-1
	J5-2

	J6
	J6-1
	J6-2

	J7
	J7-1
	J7-2

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24
	J8-25
	J8-26
	J8-27
	J8-28
	J8-29
	J8-30
	J8-31
	J8-32
	J8-33
	J8-34
	J8-35
	J8-36
	J8-37
	J8-38
	J8-39
	J8-40
	J8-41
	J8-42
	J8-43
	J8-44
	J8-45
	J8-46
	J8-47
	J8-48
	J8-49
	J8-50
	J8-51
	J8-52
	J8-53
	J8-54
	J8-55
	J8-56
	J8-57
	J8-58
	J8-59
	J8-60
	J8-61
	J8-62
	J8-63
	J8-64
	J8-65
	J8-66
	J8-67
	J8-68
	J8-69
	J8-70
	J8-71
	J8-72
	J8-73
	J8-74
	J8-75
	J8-76
	J8-77
	J8-78
	J8-79
	J8-80
	J8-81
	J8-82
	J8-83
	J8-84
	J8-85
	J8-86
	J8-87
	J8-88
	J8-89
	J8-90
	J8-91
	J8-92
	J8-93
	J8-94
	J8-95
	J8-96
	J8-97
	J8-98
	J8-99
	J8-100
	J8-101
	J8-102
	J8-103
	J8-104
	J8-105
	J8-106
	J8-107
	J8-108
	J8-109
	J8-110
	J8-111
	J8-112
	J8-113
	J8-114
	J8-115
	J8-116
	J8-117
	J8-118
	J8-119
	J8-120

	J9
	J9-1
	J9-2

	J10
	J10-121
	J10-122
	J10-123
	J10-124
	J10-125
	J10-126
	J10-127
	J10-128
	J10-129
	J10-130
	J10-131
	J10-132
	J10-133
	J10-134
	J10-135
	J10-136
	J10-137
	J10-138
	J10-139
	J10-140
	J10-141
	J10-142
	J10-143
	J10-144
	J10-145
	J10-146
	J10-147
	J10-148
	J10-149
	J10-150
	J10-151
	J10-152
	J10-153
	J10-154
	J10-155
	J10-156
	J10-157
	J10-158
	J10-159
	J10-160
	J10-161
	J10-162
	J10-163
	J10-164
	J10-165
	J10-166
	J10-167
	J10-168
	J10-169
	J10-170
	J10-171
	J10-172
	J10-173
	J10-174
	J10-175
	J10-176
	J10-177
	J10-178
	J10-179
	J10-180

	R118
	R118-1
	R118-2

	R119
	R119-1
	R119-2

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2


	Ports
	IL1_Fdbk
	IL2_Fdbk
	IL3_Fdbk
	PWM1A
	PWM1B
	PWM2A
	PWM2B
	PWM3A
	PWM3B
	SD_CLKI
	SD_Data_I1
	SD_Data_I2
	SD_Data_I3
	V_BusMN_Fdbk
	V_BusPM_Fdbk
	V_L1_Fdbk
	V_L2_Fdbk
	V_L3_Fdbk


	MCU011A_ControllerPower.SchDoc(U_ControllerPower)
	Components
	C104
	C104-1
	C104-2

	C105
	C105-1
	C105-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C108
	C108-1
	C108-2

	C109
	C109-1
	C109-2

	C110
	C110-1
	C110-2

	C111
	C111-1
	C111-2

	D13
	D13-1
	D13-2

	J11
	J11-1
	J11-2

	J12
	J12-1
	J12-2

	L21
	L21-1
	L21-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

	U31
	U31-1
	U31-2
	U31-3
	U31-4

	U32
	U32-1
	U32-2
	U32-3
	U32-4
	U32-5


	Ports
	3.3V
	5V
	12V


	MCU011A_EVM_Hardware.SchDoc(U_EVM_Hardware)
	Components
	CAUTION!!! High Voltage!!!
	CAUTION!! High Voltage
	CAUTION!! High Voltage!!!
	CAUTION! High Voltage
	CAUTION! High Voltage!
	CAUTION! High Voltage!!
	CAUTION! High Voltage Input
	CAUTION! High Voltage Output
	CAUTION! HOT SURFACE!
	CAUTION! HOT SURFACE!!
	CAUTION! Read User Guide Before Operating
	CAUTION High Voltage
	F1
	F2
	F3
	FID1
	FID2
	FID3
	FID4
	FID5
	FID6
	H1
	H1-1

	H2
	H2-1

	H3
	H3-1

	H4
	H4-1

	H5
	H5-1

	H6
	H6-1

	H7
	H7-1

	H8
	H8-1

	H9
	H9-1

	H10
	H10-1

	H11
	H11-1

	H12
	H13
	H14
	H15
	H16
	H17
	H18
	H19
	H20
	H21
	H22
	H23
	H24
	H25
	H26
	H27
	H28
	H29
	H30
	H31
	H32
	H33
	H34
	H35
	H36
	H37
	H38
	H39
	H40
	H41
	H42
	H43
	H44
	H45
	H46
	H47
	H48
	H49
	H50
	H51
	H52
	H53
	H54
	H55
	H56
	H57
	Logo1
	Logo2
	Logo3
	MCU011
	SH-J1
	SH-J2
	SIL1
	SIL2
	SIL3
	SIL4
	SIL5
	SIL6
	SIL7
	SIL8
	SIL9
	SIL10
	SIL11
	SIL12
	ZZ1
	ZZ2
	ZZ3
	ZZ4
	ZZ5
	ZZ6


	Components
	C1
	C1-1
	C1-2

	J1
	J1-1
	J1-2
	J1-3

	J2
	J2-1
	J2-2
	J2-3

	J3
	J3-1
	J3-2

	J4
	J4-1
	J4-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7





