Vdc+

*

VDC+ Sense

DC Bus
Vol t age
Sensor

VDC- Sense

Vdc-

Bussi ng

| nput s/ Qut pus

J1
P—<
2 <]
<

3-Phase AC Output - Side

[

J3
1
22—|
32—
) S —

| Vdc+
Vdc-

Vdc+

Vdc-

Vde+  F&T CX210u1000d76M8, 210 uF, 1 kv

Phase-A

Phase-B

Phase-C

Vdc+

u1
v+ 3
Mel exi s Current Sensor j|__<:|5 Gl GLA GL-A [_>—| Hs-Gate
Phase-A [ > ‘A MID_2 0KL~— k1A K1-A [ > Hs-Source .
L Gate Driver
{j LHG G2A G2A [ LS-Gate Phase A
Phase A V- 1 20K2 —] ko.A k2-A [ LS-Source
J_ FIT-3000-VB
Vdc-
Vdc+ U2
V+ 3
Mel exi s Current Sensor j|__<:|5 Gl GLB G1-B [ > HS-Gate
PhaseB [ > O MID_2 0KL— 118 K1-B [ > HS-Source .
| Gate Driver
{j I_ﬂG G2-B G2B [ > LS-Gate Phase B
Phase B V- 1 2082~ k2B K2B [_> LSSource
J_ FIT-3000-VB
Vdc-
Vdc+ U3
V+ 3
Mel exi s Current Sensor j|__<:|5 Gl G1-C GLC [ Hs-Gate
Phase-C [ > O MID_2 10KL -~ K1.c K1-C [ > HS-Source .
L Gate Driver
{j L% G2-C G2-C [ > LS-Gate Phase C
Phase C V- 1 20K2 —] ko.c k2-C [ LS-Source
J_ FIT-3000-VB

Vdc-

DC- Li nk Bul k Capacitors

F&T CX21011000d76M8, 210 uF, 1 kV

F&T CX210u1000d76M8, 210 uF, 1 kV

DC Input - Side

C1

c2

C3

Cc4

C5

C6

F&T CX210u1000d76M8, 210 uF, 1 kV

F&T CX210u1000d76M8, 210 uF, 1 kV

F&T CX210u1000d76M8, 210 uF, 1 kV

Inverter and Bussing
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3

+5VA
Jl ]’
% 1 2 i
*—=13 4 6—>> Output_A
1 ek
TMM-103-01-G-D-SM GNDA

Mating Part - | CD R bbon Connector
Sant ec TCSD- 03-01

+5VB
J2
e P |
% 3 4 g >> Output_B
s ERC] e I

TMM-103-01-G-D-SM GNDB

Mating Part - | CD/ R bbon Connector
Sant ec TCSD- 03-01

+5VC
J3 ]’
% 1 2 i
*—=13 4 6—>> Output_C
1= ek
TMM-103-01-G-D-SM GNDC

Mating Part - | CD/ R bbon Connect or
Sant ec TCSD- 03- 01

operation
20 niT
25 nT

*Refer to M.X91208 dat asheet for
Fi el d Range: +/-
Maxi mum Qper ati onal Field Range: +/ -
100 mV/ nT, 2.5 V of fset

Nom nal Operati onal

CQut put :

Phase A

‘ +5VA
U1 R1
+5VA
ﬁ VDEC NC, §—x - DNP
c1 —= *—5{NC  NC.fg—X S Ouput A
VSS  OuUT ® utput_
0.047uF 4733 von 5 .
MLX91208LDC-CAH-000-TU R4
c7 ca DNP
0.1uF | 10000pF
T ° °
GNDA

+5VB
U2 R2
+5VB
ﬁ VDEC NC, §—x - DNP
cp —= *—5{NC  NC.fg—X S ouput B
VSS  OuT ® utput_|
0.047uF 4733 von 5 .
MLX91208LDC-CAH-000-TU R5
cs cs DNP
0.1uF | 10000pF
T ° °
GNDB
+5VC
U3 R3
+5VC
ﬁ VDEC NC, §—x - DNP
c3 —= *—5{NC  NC.fg—= S ouput
VSS  OuT ® utput_
0.047uF o733 von 5 .
MLX91208LDC-CAH-000-TU R6
co c6 DNP
0.1uF | 10000pF
T ° °
GNDC

Current neasurenent range depends
on width of ferronmagnetic shield.

B[mll =1.25 x ( I[A / Wmi )
W= 35 nmm-> | = 700 Apk (~500 Arns)

Current Sensor
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Hi gh i npedance voltage divider to neasure full DC bus voltage

R3 R4 R5
133k 133k 133k
+Vdc _ _ _ +Vin
R1 R6 ‘L
R12 4.99k 4.99k 0. lu
*R12 = User DNP, 0805
sel ectabl e 0Chm
junmper to GN\D fw
. R2 R7
4.99k 4.99k 0. luF
-Vdc -Vin
R10 R9 R8
133k 133k 133k

Very hi gh conmon- node vol t age

Unity-gain instrunentation anplifier difference anplifier

+V +V
R11 - m__I:_
L ut +vin 90 I~z |f
+Vin__ 3 O INAL28UA ~x
>6 Vsense
6 Vsense out
-Vin ol Tu V2
vin_ 2| 1% |¥ AD8479ARZ
<t I
N =
v *Refer to ADB479 dat asheet for Rl11
Decoupl i ng capacitors for ICs
v +V v
1. 1 1. l 1 1
I ur_L_ OluFI OluFI OluFI 0.1uF I 0.1uF

DC bus vol t age range:

0- 800V

R3, R4, R5, R8, R9, R10 = 133K

RH =
R Lo =

R3+R4+R5+R8+R9+R10 = 798K
( RL=R2=R6=R7)

Vin = R Lo/R H (V/Vdc)

If RLo =

range is 0-3V for DC
bus vol tage range of
0- 800V

3K, Vin

If R Lo

5K, Vin

range is 0-5V for DC
bus vol tage range of

0- 800V

Unity-gain buffers for output signals

U4A

TLO92CPSR
1 Vout

U4B

7

ﬂ» Vout
—Vsig_» >> Vsig

TLO92CPSR

Vsig

Voltage Sensor

DC Bus Voltage Sensor
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|/ O Connect or

TP3 P4
@) +12V O
et _[5015 ) J1 , <[ 5015
ou
vout ), Vout a1 214
w515 6 F—= |
TMM-103-01-G-D-SM . )
Mating Part - |CD R bbon Connector

Santec TCSD-03-01

+12V

2|
L3 10uH vin
4
oV

C13

—|_4 7uF

+/ - Dual

+Vout

out put power supply

U3 L2 1ouH ]
7

TP2

| 5015

TPS5

—{5015

Cll
4.7

4 7uF

||. R13
| DNP, 0805

1

Power supply interchangeable w th dual

out put
from CU
rails:

I nc.

PDS1/ PES1 series dc-dc converters
I nt er changeabl e vol t age

+/ -5V, +/-12V, +/-15V.

1
I
1,

I—H e

GND 5
-Vout 4.7uF 4.7uF
PDS1-512-D15-M-TR PPN
Ry

O

TP1
5015

I/O + Power Supply DC Bus Voltage Sensor
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+12v +12Vv

us
. _ 1 8
vsig D) Vsig ouT1 VCC+
Vref 2 7 C16
R16 R15 IN1- ouT2 = 4.7UF
1.5k R14 DNP, 0805 3 6
Vsig IN1+ IN2- =X —
4
. 4 15 120 vCC- N2+ 2
b1 0.1uF J:: TSX3702IDT
LTST-C171TBKT W )
7
~ *RA0 = DNP --> Hysteresis control resistor
+12V
R17
4.99k
R20 R18
30.1k
us ™ 39.2k TP6
X
4 |Ref K @)
Vref 5015
NC. J q
NG —— Cl4
< 0.1uF
R21 R19
10k TS431IYLT 825

DC Bus Voltage Level Indicator  DC Bus Voltage Sensor
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+5V
HS.25V TL1963A
HIGH SIDE SECONDARY POWER SUPPLY HS45 Bt
4
12v ute [z 1 2N out
. cT9 EN ADJ
Vin 5V, DNP CB29 4 2 RB32 21k
GND vout | 100F GND = omas
1 of RB29 2.2k
cT13 GND CcTi5 uts HS-25V
0-1uF NCV8664STS0T3G Tour 161 win a2y 12 + { ol RB35
o DB4 HSTOV
e Hstov CB25 & 5s1iseE TP HS-25V |——ANA—HSV+
+10V. b DNP
Dis/Sync HS-Source P
+5V z T
I E— ©l
1 8 4T0F DB3
OVERVOLTAGE PROTECTION Vin ov 1 Y —
HS_5V
Unprotected 12V 12V MGLSTZ50505MC 7 <| 5
12v RB7
L Tl win sesv |8 { HS-25v "—L DNP RBB
HS-Source f——AAN——HSI5
PMEG3030EP, 115 0805L300SLWR SMAJSO31BTP oo ov - Hstov ~ ce2 o
Dis/Sync DNP RB3
RBY
45V - Hs-Source HS-Source DNP HS;SV}—'\/\/\—“M
00
1 Vin ov |2 | HS_-5V
NP
5V 5V Unprotected_12V
I, LOW SIDE SECONDARY POWER SUPPLY Lsaov
: Ls.25v TL1963A LS Vs
1 Tt uti2 " i T
RB21 RBS6 _HS-PWLP 3 HSPWMN 12y 1 10 g 4 LS8 A A
15k 15k LSPWMP 5 LS PWNN RT22 HVin 425V N our 3 1N ouT g
T 5 0 DG Zel ‘ D2 L g cTi9 R RT24 21k
S-Dis 11 2 1* +iov FE——s-tov berd N 3N o 10F 2 Gnp = cr22
Logic-Enable <<- 2 : cT21 == cT20 Dis/Sync LS-Source P ol r o RT25 2.2 T0uF
RESET) 4.70F 4.70F 7 1
RB20 cTi7 v 1 RB77
DNP RBss SBH11-PBPC-D0B-ST-BK 0.4uF , . = ome ol oNp 1825V A~
DNP Vin ov 1 Ls-ov DNP
LS BV & 5518159208 °
MGJ3T12150505MC-R7
o 12v ut1s <
L Win  s25v 2 | Ls-25v ‘ UT10 DNP
5 N our |2
eD2 +10V ] LS-10V
Dis/Sync. EN
5 FA——— LsSource GND crie 00
| DNP RBS0
3 |
Vi ov LS5V Ls —sv}—'\/\/\—{ 12
o PRIMARY UVLO L " ' Ls-Source 00 ‘
0
5y DNP
RB30
M
£
w DIFFERENTIAL RECEIVER NON_OVERLAP I
J CcB17
RB26 uss 5y 0.1uF
120k 5 4 Recelver-enable sy
N out
< RB36 0.0 LB1 v RB16 DNP 5V
RB25 120 HS PWMN v B30
CDELAY 1uH CB26 0.1uF 5V
Logic-Enable Yy——— EN ?;is [ UB12 RB27 UBs 0.1uF RB12
o822 cB35> 249 18k I 0 15k
CB24 10pF 27pF
100pF RB37 0.0 B2 3
HS-PWME He RECOUT RB17 100 Lcmg SOHS-PWM
1uH s
RB33 lown 5V 68pF
MAX16053AUT+T oS RB31 SR ALVC1GOIDBVR
DNP MAX3281EAUT-T] 3 RB11
~0 cB27 y NP
0-1uF RB22 DNP &
5V
1
2
DIFFERENTIAL DRIVER RE53 DNP RB67 DNP B
5V NC7S86M5X
sy sy .
RB39 0.0 LB4 15k
RBS7 5 LS PWMN UBts  RBs
v uBte 15k 1uH 15k
T 16| RBa2 5 ‘ SSLS-PWM
vee EN |55 cB3g 5V cBa7 249 N RBSB 100 1
EN 0.1uF RB38 0.0 ™ 27pF LS-RCV-0UT (C7SZ14M5X cB51 RB70
FAULT-Output-P RB4S v o 680F NP
FAULT-Output-N 3 ;: Al 15k LS-PWM-P Receiver-enable5 o
ATD-Output-P 7 RB41 15K
RTD Output N 5 72 A2 f <KRTD-PWM-Qutput sy sk RBAO TuH =) 5V
*—10ys s 2 =0 843 RB44 MAX3281EAUT:T cBao
*—d z3 NP Sap
1 15 14 DNP
Y3 Y4 A4
1 CB46
2 8 << LS FAULT-NI cous
GND
= e—<C HS-FAULT-NI
AM26C31QD SN74LVC1G02DBVR o v o
cB36
0.1uF
-0
Inputs and Power Supply  CGD15HBE2LP
- v
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0.1uF

T 0.1uF

ol GATE DRIVER S B2
UB23 LS5 T > 4
5{7 2 1
vecet vce2 4 3
B8 RB59 120 - GND1  GND2 W 2 |speseT RB73 : :
01uF RESE t INA~ OUTA TST50-PWM Ls-Gate ) L = {Ls-Source
LS-PWM INB outs ) RB62 120 LS-FAULT 19 cB50 cB4g ° ; ‘
RB64 120 LS-FAULT-NI <¢——¢— OUTC ING ¥ CBo1 F & L
cB69 6 RTD-PWM 0AUF 1.0u 8 7
TUF RTD-PWM-Output ouTD IND T RB68 120 |
ENT EN2 10 9
= - G0t anoe ‘ : 47uF 47uF 4.7uF 0.1uF e 10 g
u u u u
cBs7 cBs4. 0.1uF 2
cBe2 CON_2¢5_2mm
1S07842DW |26
100pF 100pF 100pF e
LS5 T2
Ls
UB20
UBI7A  LS-DESATISO L85
LSUVIO 1 6 2 LSV MT2 673300D00010G
SN74LVC2G04DCKR R
RB49
15k "
L85 185 = Lsi5 R8s UB21 [12
UB178 uT17 20k 1 Tvee RT27 4.99 o
5 ate
NC7SZ0BMSX 5
LsisoPWM 3 ‘ 4 LSISO-PWMNVI VGG EN 2 om
2y 4 4 out 1 2
‘ Lsuvio 2 N A
GND
SN74LVC2G04DCKR 31 GND RT28 4.99 STPS2150A
cBs3 6 SND RT26
100pF 10k
Ao 1545 IXDD614YI
5k S-Source
DESAT 2
uB2s {Ls-Gate
BSS138
RT37
RB74 30
DNP
LSV RB47
uBte by RT43 uT20
EN OUTH LS-DESAT-SO >} BSS138
§ F S-Drain
LS-1SO-PWM-INV 21N ouTL A 0.0
10 © o STTH112l
LSVe VDD__GND RB45 A cozronms 18 R4t
UCC2753108) NP
o<
2
CB45 4.7uF oS 7351872
3.3k
V_Meas-LS
CT24 CT23 )
0.1uF 2.20F
IT|
UTpe - RTD
V_M LS I 5
 Meas- 1 v Switch to RE7SL
L INA * uT1s
ouTA>~ LK CLRn [-&—LSRESET 1545
T LSDESATRER 5 Lina_~Tlvasozan 2 5 1 2 e we
o7 V. GND Voo PPRTD
— AN
ol
A cozrzrasie D Q > LS-DESAT-ISO
CT25—— CT27 MCP6292-E/MS
P 7aLVCTGT750BVR uF 0.1uF
IS5 2
RT32 10k UT198
RTD RT34 10k
7
6
MCP6292-EIMS
L85 RT40 20k
REFERENCE UVLO b
0.10F
RT45
10k
2
UT168
LSV LINB
OUTB) 6 LS-UVLO
LSV LS-UVLOREF 4 {Ing
RB75 LTC6992CS6-2#TRMPBF
4.99% TLV3502A1D
RT31
LS-Vref 26.1k RT39
97.6k
RT33
RB69
15k
RT29
CT26 o 56k RTa4
NG, ¥ LS-UVLO-REF 0.1uF i
NG X
TS431IVLT 0858 cTat 2

Low Side Gate Driver  CGD15HB62LP
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I/0
ol Can use new 1507831 here to reduce cost with umused channel
HS+5
5y uB4
T p= Hvect  vece T
6 120 GND1 GND2 I Y
PESET T INA ouTA — o] RB19
ceg [SPVM D I N8 ours R8I0 120 hSFAULT O 18k B8 o7
cB4 S RB14 120 HS-FAULT-NI <<——2 ouTC INC ©B21 0.1uF 1.00F
0.1uF Y = *—= outp IND 1 u 0.1uF
I 8 EN1 EN2 l‘ T }
76 GND1.1 GND2.1
cB13 cB16
100pF 100pF 1807842DW 100pF
HS:5
|, UBSA _HS-DESATISO1
= 4 HSFAULT
HS-UVLO 1 A 1Y) 6 2B
SN74LVC1G32DCKR
HS45
l CB15
0.10F
=
Ji
GATE DRIVER
HE-ve UB2 i 7351872
T 2%
! EN OUTH 8
HS1SO-PWM-INV 2 5 + HS-Drain H8e5 MT1 573300D00010G
N ouTL LS Tt 573301 -
10 o STTH20 N 4.7uF 4.7uF 4.7uF 0.1uF
VoD GND [ RB4 ul u ul u
HeV+ ocrmsoay & coznomns s
af< fois HS45 RB2 us? i1
- UB3B s ot 200 L1 [ oc
RB8 NG7SZ08MSX 50 ey
Target 6.75 VDS trip 33k HSISO-PWM 3 |, 3o, 4HS-ISO-PWMLINV 1 [T VCC . . our HS-Gate Y \
V_Meas-HS HSUVIO 2 ] N AT3 490 A 2 !
o SN74LVC2G04DCKR e 3 a0 STPS2I50A l‘;lDTQI 4, M
Pl TAB
J 6 5
HS-Gate Hs-Source
RBI . RSX501L-20TE25 RT1 HS45 IXDD614Y! > 6 5 ¥
75k Suitch to RETSL 15k " 8, Sz
1
T o o o
— CON_2x5_2mm
1
S+5 < Hs-Gate
ﬁ BSS138 RT12
cTi cr8 %
O1UF 2.20F RB23
UTBA DNP
|
V_Meas-HS, 1
fINA ut4 RT18 0.0
ouTA>-L ! & s pesst Hs DESAT DiSABLE v
CLK CLRn HS+5 HS-DESATISO ) ISABLI BSS138
. HS DESAT.REFSy—2HINA 17 FLVas02A1D 2o veo |2 T
o I
D12 i 3 [
& cozmomms s 0 Q D> HS-DESATISO. ——¢r4 cT5 RTH7 1
SN74LVCIGI75DBVR 10F 0.1u .
<
1
REFERENCE UVLO
uTsB
HS-Ve 3
1INB
outs HS-UVLO
RT8 HS-V+ HS-UVLO-REF 4 HINB
4.99
TLV3502A1D
HS-Vref
HS-5V-UVLO-Sense AT7
2 HS-UYLO-REF 56k
[~ 0.1uF
TS43IVLT 15k T criz
0.1uF
High Side Gate Driver ~ CGD15HB62LP
X v
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