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Phase_Measurements
DC-link Connectors Repeat(PhaseMeasurements,1,3)
1 I_.DC_OUT N [+—1 > I DC OUT N | OUT P[L.3] C: 8% E[rll"?] : 831 ,Z Repeat(I_OUT P)
DigitalCarrierJack | DC_OUT P [ _— > I_DC OUT P I_OUT_N[1..3] <3 Repeat(I_OUT_N)
V_DC_OUT N [ —— > V_DC_.OUT.N  U_OUT P[L.3] CB 8% ,2”1'33] 3 881 ,Z Repeat(U_OUT_P)
V_DC OUTP[ _—— >V DCOUTP U OUT N[1.3] . ] Repeat(U_OUT_N)
oc_pc | 0C_DC PHASE_CONNECTOR [1.3] ¢ feiaaiemuQNNECIOR (LS| PHASE CONNECTOR Repeat(PHASE_CONNECTOR )
0C_P[1.3] { weSllL3] OCIR Repeat(OC_P)
ELASE 1 > Repeat(PHASE_)
Halfbridges
Repeat(Halfbridge,1,3)
PWM_EN I > PWM_EN
Repeat(PHASE_)
PWM_HIL. 3] [l PWM H_— Repeat(PWM_H)
PWM_L[L.3] [kl PWM L Repeat(PWM_L)
Temp_Measurements
Repeat(TempMeasurements, 1,3)
OT_H[1.3] { SemtllL3] O Repeat(OT_H)
OT_L[1.3] < =il it Repeat(OT_L)
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1 2 ‘ 3 ‘ 4
TP5 TP6 TP7 TP17 TP16
Testpoint ImmY’ Testpoint lmmY’ Testpoint ImmY Testpoint ImmYP Testpoint 1mm - - -
S P QS PIL3 Inverting Schmitt Trigger
VIN 5V_PER 3V3_PER GND GND PWM EN— e
e orun e
x OT L[L.3] bl EWHEE NI 21 1A 1Y g L12
HSEC8-150-01-XX-DV-A-BL-CARD TEMP HI1.3 3 GND VCC 7 >5V_PER
s , TEMP_H[L.3] Jemtommrpras 2A oy A Cgo -QM18DN6RBM70L
-
GNDI—T—3 ; j 4—T—|GND TEMP_L[1.3 e 01 uF
VIN_unfused <t 5 1s 6 -2 > VIN_unfused PWM HI[1.3 Ewm Ell?? SN74LVC2G14DBVR
GNDI—— 7 s F>—{GND PWM_LJ1..3 . D INGND N
5V_unfused <t 2 1o 10 [ >5V_unfused
GND— 11 12 22—GND
3V3_unfused <t i 13 14 i: >3V3_unfused
pwm 1 NP e e 1N by 11
19 20 M
pwm 2 ONOH— 19 20 PHGND by 1 Status LEDs for UZ-supply rails
23 24
pwm 3 NP2 2 7 —1OND i us vin
27 28 V_fw=3.2Vtyp
DiG 10 06 SNPF— 27 2 [ 1OND temp 1 Temp_H/L signals: 20V-3.2V = 20,8V
GND—2 a1 =2 22 1GND Pulswidth modulated signal to 20.8V/30000 =693pA
DIG_10 08 T 5 I 1 TEMP_L1 the SoC. Pulswidth linear R4 10k*693pAN2 =4,8mW
35 36 correlated to the temperature 10k 20k*693uA~2=9,6 MW
pic 10 10 SO, % %0 7, —1OND oc py of the Mosfets Both <100mw 3V3 PER 5V_PER
39 40 Frequency 11kHz V_fw=2Vtyp V_fw=3.3Vtyp
DIG 10 12 SNPI— 1 % 0 =, —16ND o7 1 33V-2v=13V 5V-3.3V =17V
NDl—22 | 45w 2 16nD R6 R8  1.3V/2400=542uA R7  1.7V/6800=250 yA
pwm EN NP P IPYL ocC P2 20k 2k4  2400*542uAN2 = 704pW 6k8  6800*250uA"2 = 425uW
47 48 OT_H/Lsignals: <100mw <100mw
pic 10 16 NP 47 # 7 1OND o1 1 Active low signal.
|51 52 | When in normal operation,
Temp g CNPT 1 %2 1N TEMp ko signal is 3V3.
When the measured temp 1500608584000 \\150060RS86000 \150060GS84000
55 56 exceeds 105°C, the OT signal
Temp 13 ONPI—o 1% %0 1SN Temp 1o will be set to LOW. 1
59 60 GND GND GND
DIG 10 22 SNPI—, o P CND ¢ p3
63 64
erng G e P CND o7 12
GNDF—— &7 68 —2—{GND
DIG_10 26 69 | oo 50 |0 OC DC oc bc ‘
71 72
or Hs NP nor o SND o7 4
L 75 76 |
GNDI—, 1= |, 16 DIG 10 06
2N NSO P F1 DIG_IO_08
GND|—§; 81 82 —|§§ GND VIN_unfused<l—|1 Z I—l>2 VIN —B:g :8 ig
a5 :: :: 86 MINIASMDC110F_24-2 DIG 10 16
DIG 10 22
GND—22- &7 s |22 —{GND F2 ol llo) g
2 fgg go [0 5V_unfused <—= 2 5y pER —lelA
o1 g gy |92 - -
93 | g0 oy Lot MINIASMDC110F 24-2
95 | o5 o 96 F3
GNDF—2- o7 s [~ —{GND 3V3_unfused <—% 2133 PER o
99 w00 MINIASMDCL110F_24-2
R1
GND—— ! —
OR
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1 2 ‘ 3 4
High Power - Banana Connectors
PHASE_CONNECTOR_1
J5
PHASE CONNECTOR 1 1
PHASE_CONNECTOR_2 FCR7350B, PCB mount 4mm jack, BLACK
J6
PHASE CONNECTOR 2 1
PHASE_CONNECTOR_3 FCR7350B, PCB mount 4mm jack, BLACK
J7
PHASE CONNECTOR 3 1
[ PHASE CONNECTOR [L3] PHASE CONNECTOR [1.3 V_DC FCR7350B, PCB mount 4mm jack, BLACK
" @ B
v_pc<t max. 48V DC-link
-V_DC FCR7350R, PCB mount 4mm jack, RED
@ J4
-v_Dc} 1
FCR7350L, PCB mount 4mm jack, BLUE
D100
Ethernet Jacks
o~
D100
Rk —— 1_OUT_P[L.3 e — Shell 12 ChS — Shell 1
I_OUT_N[1..3 OR R OR I
D101 V DC OUT N V. DC OUT N 8 Lo [1DC OUT N DC _OUT N 8 o
V. DC OUT P 7 DC _OUT P 7
— V_DC_OUT_P 1 OUT N3 5—0 [ 1_DC_OUT P U OUT N3 5 O
| OUT P3 4 3 U _OUT P3 4 8
U OUT P[1.3 U OUT PIL3 | OUT N2 6_0 U _OUT N2 6 o
U OUT N[1.3] > U OUT N 1"3 | OUT P2 3 L o U _OUT P2 3 o
= | OUT N1 2 Lo U OUT N1 2 )
| OUT P1 1 L o U OUT P1 1 )
634008149821 634008149821
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1 2 3 ‘ 4
Place close to U2 OPAMP - -
With 0.3-2.7V bipolar single-ended input 01% Phase Current Measurement + Single->Diff OPAMP
R R14A
at 1.5Vref -> —
Gain=2 would lead to a differential K 5V_PER
signal 30A max @2mOhm = 60mV 1V5_REF
with 2.5V VCOM: C12A VCOM 1A With fixed 20V/V Gain and
Out_N/Out_P: | | LQM18DN6R8M70L 1.5V ref -> 1V5_REF
3.7V/1.3V at-30A Al C24A C9A  0.3-2.7V bipolar C82A
1.3V/3.7V at 30A 56 pF 0.1uF 10 nF 1uF  single-ended 0.1pF
R87A
GND 0.1% | oUTA . U2A 5 3k9 GND
N =L R97A > OUT REF -2
i~ R19A {_OCAP 1 COP CIP
| [ OUTA N J-QUT Ni— I_OUTA ' 2K SV U2A 8 | \/bp GND -o——{GND m—
I UOR9 Voltage Divider with 1| Rst Rs 8 .
i 4 R97 and [R89 : R89A 1k CIP sets the trigger voltage
3 ‘R o Scale output 3k9 MAX40056 TAUA+ 0.1% for OCP. If OUT >
i I OuUT P 5V->3V3 (VDD-CIP) || OUT < (CIP)
L I Ve AVOTRED (5V/*3K9)/(3k+2K)= GND the OCP triggers. In an OCP
3,31V GND event, COP is set to low.
With voltage divider [R94
and |[R127
CIP=1k/(1k+3k9) * 1.5V =
0.306V
Cl1A OC8l3AF -> This tranlsates to 29.847A
b Ph
I I g 5V_PER QESSS 1%R10A
F
0.1% 56 p e v UsA @ GND _TOPA — HASE _CONNECTOR 1
. 2mR
ﬂ LQM18DNER8M70 Halfbridges are seen as current m
K C81A "source" for the motor.
0.1pF
GND
0.196R130A Phase Woltage Measurement + Single->Diff OPAMP
—1
10k
5V_PER
R129A Voltage measurement scaled with voltage
5V_U4A divider '[R22/and [R21|:

LQM18DNGR8M70L

Riz%
—
0.1%7 70
C15A

I
R25A
OUTA N M_OUT N1 7=
| 49Rg <=

I
I
I
I
R26A
(U OUTAp M OUTPL /=1
| sRy <=
|

VCOM 2A

C23A

0.1 uF
Place close to U4 OPAMP

®
z
O

0.1%
R24A
et

1T

110k
R23A
—

0188

o

&

All gain resistors match the
10k||110k input resistance
of the lowpass filter

Max 48V (LowPass max 60V as buffer)
10k||110k->

48V*10k/(10k+110k)=4V
48V/(10k|[110k)=5,2mA

Max operation 60V:
60V*10k/(10k+110k)=5V
60V/(10k||110k)=6.5mA

»— PHASE_CONNECTOR A

Direction towards the
connectors and motor

Project: UZ_D_Inverter.PrjPCB

R22A
—1—
1ok 01%
LowPass Filter:
Cl4A C13A R21A Max Target:
3.3nF 4.7nF 10k 6000rpm at 20 pole pairs
100vDC | 100VDC | 0.1% ->fg=2000Hz
1% 1% With R=10k||110k ->C=8.68nF:
Closes values:
GND GND GND 3.3nFand 4.7nF ->2170 Hz=fg
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1 2 3 ‘ 4
Place close to U2 OPAMP - -
With 0.3-2.7V bipolar single-ended input 01% Phase Current Measurement + Single->Diff OPAMP
- R14B
at 1.5Vref -> —
Gain=2 would lead to a differential K 5V_PER
signal 30A max @2mOhm = 60mV 1V5_REF
with 2.5V VCOM: C12B VCOM 1B With fixed 20V/V Gain and
Out_N/Out_P: | | LQM18DN6R8M70L 1.5V ref -> 1V5_REF
3.7V/1.3V at-30A Al C24B C9B  0.3-2.7V bipolar C82B
1.3V/3.7V at 30A 56 pF 0.1uF 10 nF 1uF  single-ended 0.1uF
R87B
GND U2B 3k9 GND
s | OUTB 4 5
R97B > OUT REF 7
OCB_P — CoP CIP
ILouTs <HCcER SVAVERE 5
Voltage Divider with % 1] poP O [@ —{eND R86B
R97 and [R89 : R89B 1k CIP sets the trigger voltage
Scale output 3k9 MAX40056 TAUA+ 0.1% for OCP. If OUT >
USEREE 5V->3V3 (VDD-CIP) || OUT < (CIP)
= (5V*3k9)/(3k9+2k)= GND the OCP triggers. In an OCP
3,31V GND event, COP is set to low.
With voltage divider [R94
and |[R127
CIP=1k/(1k+3k9) * 1.5V =
0.306V
C11B C83B -> This tranlsates to 29.847A
| 0.1uF Phases
I 5V_PER @ 1%R10|3
0.1% 56 pF e v UsB @ GND _TOPB — HASE _CONNECTOR 2
. 2mR
ﬂ LQM18DNER8M70 Halfbridges are seen as current m
K C81B "source" for the motor.
0.1pF
GND

5V_PER

LQM18DNGR8M70L

0.19R130B
—

10k
R129B

RIZ%
—
0.1%7 70
C158

N an

I
R258
OUTB N MOUT N2 7=
| 49Rg <=

I
I
I
I
R268B
(U oUTBp M OUT P2 /=
| sRy <=
|

VCOM 2B

C23B

0.1 uF
Place close to U4 OPAMP

®
z
O

I
56 pFGND

Phase Woltage Measurement + Single->Diff OPAMP

0.1%
R24B
e

1T

110k
R23B
—

0188

o

&

All gain resistors match the
10k||110k input resistance
of the lowpass filter

Voltage measurement scaled with voltage
divider '[R22/and [R21|:

Max 48V (LowPass max 60V as buffer)
10k||110k->

48V*10k/(10k+110k)=4V
48V/(10k|[110k)=5,2mA

»— PHASE_CONNECTOR B

Direction towards the
connectors and motor

Max operation 60V:
60V*10k/(10k+110k)=5V
60V/(10k||110k)=6.5mA

R22B
—1—
1ok 01%
LowPass Filter:
C14B C13B R21B Max Target:
3.3nF 4.7nF 10k 6000rpm at 20 pole pairs
100vDC | 100VDC | 0.1% ->fg=2000Hz
1% 1% With R=10k||110k ->C=8.68nF:
Closes values:
GND GND GND 3.3nFand 4.7nF ->2170 Hz=fg
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Place close to U2 OPAMP - -
With 0.3-2.7V bipolar single-ended input 01% Phase Current Measurement + Single->Diff OPAMP
R R14C

at 1.5Vref -> —

Gain=2 would lead to a differential K 5V_PER

signal 30A max @2mOhm = 60mV 1V5_REF

with 2.5V VCOM: c12C VCOM 1C With fixed 20V/V Gain and

Out_N/Out_P: || LQM18DN6R8M70L 1.5V ref -> 1V5_REF

3.7V/1.3V at-30A A C24C C9C  0.3-2.7V hipolar C82C

1.3V/3.7V at 30A 56 pF 0.1uF 10 nF 1uF  single-ended 0.1pF

R87C
GND 0.1% | ouTe . U2C 5 3k9 GND
N oL R97C ————— OUT REF -2
i— R19C OCC P 1 COP CIP
| | OUT N |_OUTC 5V _U2C 3 6
| L QUG [t %_‘ - Voltage Divider with % 1 XSDP GF'Q\IS 8 EN R86C
i 4 R97 and [R89 : R89C 1k CIP sets the trigger voltage
3 L e Scale output 3k9 MAX40056 TAUA+ 0.1% for OCP. If OUT >
i | OUT P 5V->3V3 (VDD-CIP) || OUT < (CIP)
_% — /
D e AVOTRED (5V/*3K9)/(3k+2K)= GND the OCP triggers. In an OCP
3,31V GND event, COP is set to low.
With voltage divider [R94
and |[R127
CIP=1k/(1k+3k9) * 1.5V =
0.306V
c11c C83C -> This tranlsates to 29.847A
0.1uF Phases 1%
I 5V_PER @ °R10C
56 pF GND _TOPC ) HASE CONNECTOR 3
0.19% & v Usc —
ﬂ LQM18DNER8M70 Halfbridges are seen as current
K C81C "source" for the motor.
0.1pF
GND
0.194R130C Phase Woltage Measurement + Single->Diff OPAMP
—1
o ge 5
—_— Voltage measurement scaled with voltage
5V_U4C 0.1%7 7 divider '[R22/and [R21|:

LQMI8DNBREMTOL 1K e Max 48V (LowPass max 60V as buffer) P~ PHASE_CONNECTOR &
C80C 1] 10k||110k-> Direction towards the
0.1uF Al 48V*10k/(10k+110K)=4V connectors and motor

S 56 pFGND 48V/(10k]|[110k)=5,2mA
GND z Max operation 60V:
i a7 BOVI(L0KI 1105 5.
- U ouT Ng R25C -
{'UOUTC N} g —

! ! 49R9 T~ R22C

i | 0.1% ; ; —_ 1+ .,

| 5 R26C R24C 1ok 01%

U outc p MOUTPS —
" JoRy <= 0k LowPass Filter:

}77777777777777777777} C14C C13C R21C Max Target:

R23C 3.3nF 4.7nF 10k 6000rpm at 20 pole pairs
} K 100VvDC 100vDC | 0.1% ->fg=2000Hz
0.1 }o) 1% 1% With R=10k||110k ->C=8.68nF:
1 Closes values:
VCOM 2C GND GND GND GND 3.3nFand 4.7nF ->2170 Hz=fg
C23C Title Ph, M ts.SchDi
e e o s | bt LA
R28C of the lowpass filter Revision: Rev03 | Design Engineer: D. Hufnagel www.ultrazohm.com
GND =—0.1% . A Date: 04.05.2023
10k Project: UZ_D_Inverter.PrjPCB
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Isolated Top Side Gate Supply MOSFETS
GND
V_DC V_DC
VIN PS1A Power N
1 8
L1A . > GND NC > @ 12V TOPA c72A C73A
= VIN +vouT 01 uF 0.1 uF
LQM18DN6R8M70L oV 1-00!\1/ 1‘001/\[/
C60A C61A PDSE1-S24-S12-M-TR 1 _C64A
4.7 HF 4.7 HF Power [ 2:2UF +15to 20V power supply in VDDA pin GND
50V oV
@ GND_TOPA i o 1 i
GND GND e < o R1A
a'a'a'a'a ISCO60NIONMBATMAL
i — N‘m‘v‘
. p supply ground to GNDA pin nnnnd
gmx:mm Infineon answer regarding aadomlol<
“r, |3 non-bootstrap circuit —
Tos -
2
<
o
=4
. I
Gate Driver 12V TOPA >
GND _1 C66A _1 C67A GND_TOPA
3V3_PER U7A e T 01pF —T0.1pF EHESE
a 1 [ enoi voDa |13 RGLA PWM out HA
‘ PWM HA Ewm :jll :2” INA OUTA f GATE HIGHA 47R GND_TOPA
| coea_| cosa  [PWM LA ] 020y Sh2A [0 12V_BOTA i o i
—T—10nF—T—10nF [ PWM_ENA PWM EN X5 DISABLE  OUTB -2 GATE_LOWA e | S0 R2A
H [N
? N.C. GNDB 8 — PWM out LA on'an'a [SCO60NIONMEATMAL
< VDDI 47R _| cesa _| ceoa
GND 2EDF7275KXUMAL TT01kF TTO0AF pROM P
Place close to Driver
2EDF7275KXUMAL
3V3 PER REEN
1G_charging_peak <4A Datasheet said minimum
1G_discharging_peak <8A 20x CISS for g
output-caps: 2
->Max currents: 2x100nF >20x2.5nF o
1G_charging = 12V/(47+0.42)Ohm = 253mA s
- IG_discharging = 12V/(47 + 0.18)Ohm = 254mA
Isolated Bottom Side Gate Supply >
GND GND
VIN PS2A Power
1 8
GND  NC @
_ 2 VIN +VOUT 5 12V_BOTA
LQM18DN6R8MT70L 4 oV
C62A C63A PDSE1-S24-S12-M-TR —L_C65A
4.7 uF 4.7 uF Powrer—2.2 uF
50V 50V q)
GND GND . .
SNT Title Halfbridges.SchDoc
GND UltraZohm
Revision: Rev03 | Design Engineer: D. Hufnagel www. ultrazohm.com
Date: 04.05.2023
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Isolated Top Side Gate Supply MOSFETS
GND
V_DC V_DC
VIN PS1B Power N
=2 7] GND  Ne g @ 12V TOPB c728 c73B
7 VIN +VOUT 0.1 uF 0.1 uF
LQM18DNBR8M70L 41 ov =B [0 =5 [0
100V 100V
C60B C61B PDSE1-S24-S12-M-TR 1 c64B
4.7 HF 4.7 HF Power [ 2:2UF +15to 20V power supply in VDDA pin GND
50V oV
@ GND_TOPB i o 1 i
GND GND e < o o)
a'a'a'a'a ISCO60NIONMBATMAL
o N M <
power supply ground to GNDA pin wo'n'no
gmx:mm Infineon answer regarding aadomlol<
“r, |3 non-bootstrap circuit —
Tos -
2
<
o
=4
. I
Gate Driver 12V TOPB @
GND _1 ce6B _| C67B GND_TOPB
3V3_PER U7B e T 01pF —T0.1pF EHESE
a 1 [ enoi voDa |13 RG1B PWM out HB
‘ PWM HB Ewm I|:|22 :2’, INA OUTA f GATE HIGHB 47R GND_TOPB
| cos_| cosg [ PWM LB ] 020y Sh2A [0 12V_BOTB i o i
—T—10nF—T—10nF [ PWM_ENB PWM EN X5 DISABLE  OUTB -2 GATE LOWB o | S0 Q2B
H [N
? N.C. GNDB 8 — PWM out LB on'an'a [SCO60NIONMEATMAL
< VDDI 47R _| ces8 _| ce9oB
GND 2EDF7275KXUMAL “T0.1pF —T0.1pF N
. nnnnd
Place close to Driver
2EDF7275KXUMAL
3V3 PER REEN
1G_charging_peak <4A Datasheet said minimum
1G_discharging_peak <8A 20x CISS for g
output-caps: 2
->Max currents: 2x100nF >20x2.5nF o
1G_charging = 12V/(47+0.42)Ohm = 253mA s
- IG_discharging = 12V/(47 + 0.18)Ohm = 254mA [
Isolated Bottom Side Gate Supply ®
GND GND
VIN PS2B Power
1 8
, 7 N X @ 12V BOTB
LQM18DNBR8M70L 41 ov
C62B C63B PDSE1-S24-S12-M-TR —1_C65B
4.7 uF 4.7 uF Powrer—2.2 uF
50V 50V q)
GND GND . .
SNT Title Halfbridges.SchDoc
GND UltraZohm
Revision: Rev03 | Design Engineer: D. Hufnagel www. ultrazohm.com
Date: 04.05.2023
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Isolated Top Side Gate Supply MOSFETS
GND
V_DC V_DC
VIN PS1C Power N
LiC 7§ 6ND e —2 X @ 12V TOPC crc c73c
: VIN +VOUT 01 uF 0.1 uF
LQM18DNBR8M70L 41 ov =B [0 =5 [0
100V 100V
C60C C61C PDSE1-S24-S12-M-TR 1 c64C
4.7 HF 4.7 HF Power [ 2:2UF +15to 20V power supply in VDDA pin GND
GND_TOPC
GND GND o <o RIC
a'a'a'a'al ISCOBONIONMBATMAL
o N M <
power supply ground to GNDA pin wo'n'no
)«WM ‘Infineon answer regarding
e 2%y Inon-bootstrap circuit “1NMTIelY
Tos -
2
<
o
=4
- I
Gate Driver 12V_TOPC D
GND _1 cesC _1 _ce67C GND_TOPC
a 1 [ enoi voDa |13 RG1 PWM out HC
‘ PWM HC Ewm Ilj?i:, :2” INA OUTA i GATE HIGHC 47R GND_TOPC
|l cosc_| cosc [PWMIC o me . SNDA Mo 12v_BOTC i i
—T—10nF—T—10nF [ PWM_ENG PWM EN 5] DIsABLE  ouTe |2 GATE _LOWC e | S0 R2C
H [N
? N.C. GNDB 8 — PWM out LC on'an'a [SCO60NIONMEATMAL
< VDDI 47R _| cesc _| ceoc
GND 2EDF7275KXUMAL “T0.1pF —T0.1pF N
. nnnnd
Place close to Driver
2EDF7275KXUMAL
3V3 PER REEN
1G_charging_peak <4A Datasheet said minimum
1G_discharging_peak <8A 20x CISS for g
output-caps: 2
->Max currents: 2x100nF >20x2.5nF o
1G_charging = 12V/(47+0.42)Ohm = 253mA s
- IG_discharging = 12V/(47 + 0.18)Ohm = 254mA -
Isolated Bottom Side Gate Supply o
GND GND
VIN pPS2C Power
1 8
, 7 N X @ 12V _BOTC
LQM18DN6R8M701 4 oV
C62C C63C PDSE1-S24-S12-M-TR —1_C65C
4.7 uF 4.7 uF Powrer—2.2 uF
50V 50V q)
GND GND . .
SNT Title Halfbridges.SchDoc
GND UltraZohm
Revision: Rev03 | Design Engineer: D. Hufnagel www.ultrazohm.com
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DC-Link current Single->Diff OPAMP__ Rss_
- 0.1%
2k
With 0.3-2.7V bipolar single-ended input C50
at 1.5Vref -> | | 1V5_REF
Gain=2 would lead to a differential Al 30A max @2mOhm = 60mV
signal 56 pF With fixed 20V/V Gain and
with 2.5V VCOM: 5 GND C84 1.5V ref ->
Out_N/Out_P: o 0.1pF 0.3-2.7V bipolar
3.7V/1.3V at-30A = single-ended
1.3V/3.7V at 30A
GND .
DC-Link current measurement  1vs ger
I DC ouT N R57 R54 1V5_REF
<{I_DC_ OUT N —— 1 L5719
= 49R9 1K 'l/ovcom s 01% . U1l ;
R95 > OUT REF 7 c80
R58 R53 {__0C DC 1 COP CIP
(I DCOUT P ——1DRCOUTP — o> 1V5_REF ros X VUL 8 | \pp GND -&—GND g
<= 49R9 1k 01% RS+ RS 8
5V_PER 3k9
L7 MAX40056 TAUA+ GND
Y Y@V UL0 RS0
LQM18DN6ER8M70I GND R
Voltage Divider with 1 MR 1
VCOM_3 C60 R95 and [R96 : GND -V_DC CIP sets the trigger voltage
0.1pF Scale output GND for OCP. If OUT >
C58 C51 5V->3V3 5V_PER (VDD-CIP) || OUT < (CIP)
0.1pF | (5V*3k9)/(3k9+2k)= the OCP triggers. In an OCP
GND Al 3,31V event, COP is set to low.
56 pF With voltage divider [R94
GND and R127
Place close to IC10 OPAMP RS6 CIP=1k/(1k+3K9) * 1.5V =
ok 0-1% 0.306V
-> This tranlsates to 29.847A
DC-Link voltage Single->Diff OPAMP _ r®
10k 0-1% All gain resistors match the
R72 10k||110k input resistance
— of the lowpass filter
Tok 0-1%
C5h5
|1
Al GND Voltage measurement scaled with voltage
divider [R60 and R61 : -
Max 48V (LowPass max 60V as buffer) DC'Ll nk VOItage IOWpaSS
< 10k||110k->
8 48V*10k/(10k+110k)=4V
u12 48V/(10k|[110k)=5,2mA V_DC
@ BE OUT =Y DC OUT N R67_ Z ADA4940-1ARZ-R7
Lt~ 29R9 Max operation 60V:
60V*10k/(10k+110K)=5V
V/(10k||110k)=6.5mA
v oc o RGE 60V/(10k{[110k)=6.5m )
V_DC OUT P 1 R60
==
5V_PER SR 110k
8 C54 C53 R61
8~V U2 3.3nF 47nF | 1ok
LQM18DN6ER8M70I 1 % % 1% LowPass Filter:
VCOM 4 100 VDC 00VDC Same as for the phases
C59 ->2170 Hz=fg
C57 0.1puF 1 GND GND GND
IO.I uF 56 pF GND
R74 Title DC-link.SchDoc
- GND e UltraZohm
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V_DC

10*47pF = 470pF

LD

C47 48 <

C
— 1] e — TuF
oov .wov oov oov oov oov oov

6

GND

V_DC

c81 C82 C83 C85 C86 C87 C88 C89 C90 Ca1
—|—10 uFTlO uFTlo pFTlO pFTlO uFTlO HFTIO uFTlo pFTlO uF—|_10 uF

GND

Additional MLCC caps with low internal R
10*10pF = 100pnF

Total DC-Link capacitance
A70pF + 100pF = 570 pF

Title DC-Link-Caps.SchDoc
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Top MOSFET Temp Measurement Bottom MOSFET Temp Measurement
3V3_PER GND GND 3V3_PER GND GND
R43A J C17A R44A °’ C20A
10k 0.1 pF 10k 0.1pF
R46A a) R45A o)
GND g p GND g a
10k = IRIP_TEST VDD | 3V3_PER 10k TRIP_TEST VDD |3 3V3_PER
OT_HA = TOVER SENSE2 [— ©OT_LA} = TOVER SENSE2 [—
R30A  <g| TOVER SENSE1L R3BA <5 TOVER SENSE1L
— VTEMP GND . — VTEMP GND
R29A c1er2% USA l 20K UoA
10k 10 nF LM57CISD-10/NOPB R39A C21A LM57CISD-10/NOPB
10k 10 nF
GND GND g GND GND
GND GND N
g GND GND s 3V3_PER
N 3V3_PER UBA =
USA = L9A + mop out - L10A
1 6] P TQMIBDNSRSM70L GNDI——5 GND v+ 1 TQMIBDNGRBM70L
5 MOD OuT -2 SET DIV CooA
o 3 (SBI’E\ITD D\I/\J/r g SIS Bottom Switch R40A LTC6992HS6-4#WTRMPBF 0.1 uF
0.1 uF temperature 287k
Top Switch R33A LTC6992HS6-4#WTRMPBF measurement
temperature 287k GND
measurement R35A R34A GND GND RA1A RA2A
N Db—L_—1+e—{ __+1>3V3_PER Db—1—1— 3V3_PER
182k 976k 182k 976k
4500 ——02 (5. 766mVIT)
\ e J3 (-7.752mVIT)
e J4 (-10.339MV/T)
3,000 &\ e J5 (-12.924mV/T)
R_SENSE1 (/R31/[R37)) = 105k P N
R_SENSE2 (/R32 /[R36 ) = 280k o2 » N
is Gain E N \\
->J)4 ->Leads to: G 2,000 [ N
1.11V@105°C g N \\
2.00V@20°C 2 100
2 <
\
VTEMP has voltage divider with 20k/10k " oo - \\\\
as voltage aiviaer wi N ‘\,)I
MOD input voltages-> \\\ \
1.11V *10/(10+20) = 0.37V@105°C 500 S
2.00V *10/(10+20) = 0.67V@20°C
0
MOD input should be between 0.14V and 0.9V = S 98 & W N I e
TEMPERTURE (°C)
Title Temp_Measurements.SchDoc UItraZOhm
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Top MOSFET Temp Measurement Bottom MOSFET Temp Measurement
3V3_PER GND GND 3V3_PER GND GND
R43B J c178 R44B < C20B
10k 0.1uF 10k 0.1uF
R46B a) R45B o)
GND g p GND g a
10k = IRIP_TEST VDD | 3V3_PER 10k = IRIP_TEST VDD |3 3V3_PER
<OT_HB ¢ = TOVER SENSE2 |5 QT LB ¢ = TOVER SENSE2 |5
R30B <g| TOVER SENSE1L R38B <5 TOVER SENSE1L
— VTEMP GND — VTEMP GND
_L 20K 20K
R29B C188B U5B U9B
10k 10 nF LM57CISD-10/NOPB R39B c21B LM57CISD-10/NOPB
10k 10 nF
GND GND & GND GND
GND GND N
= GND GND > 3V3_PER
N 3V3_PER U8B =
2 LoB L1 mop out |2 L10B
uU6B = . Y oND—2 oD v+ |2 Y
1 6 LQMI8DN6R8M70L 3 4 LQM18DN6R8M70L
5 MOD OuT -2 SET DIV CB
o 3 (SBI’E\‘TD D\I/\J; g SIS Bottom Switch R40B LTC6992HS6-4#WTRMPBF 0.1 uF
0.1 uF temperature 287k
Top Switch R33B LTC6992HS6-4#WTRMPBF measurement
temperature 287k GND
measurement R35B R34B GND GND R41B R42B
N GNDI—{_—+e—1__+—>3V3 PER GND—_—+e—1__+—>3V3 PER
182k 976k 182k 976k
4500 ——02 (5. 766mVIT)
\ e J3 (-7.752mVIT)
e J4 (-10.339MV/T)
3,000 &\ e J5 (-12.924mV/T)
R_SENSE1 (/R31/[R37)) = 105k P N
R_SENSE2 (/R32 /[R36 ) = 280k o2 » N
is Gain E N \\
->J)4 ->Leads to: © 2,000 e N
1.11V@105°C g N \\
2.00V@20°C - ~.
= .
—— -
VTEMP has voltage divider with 20k/10k " oo - — \\\\
as voltage aiviaer wi N S .
MOD input voltages-> \\\ \
1.11V *10/(10+20) = 0.37V@105°C 500 S
2.00V *10/(10+20) = 0.67V@20°C
0
MOD input should be between 0.14V and 0.9V = S 98 & W N I e
TEMPERTURE (°C)
Title Temp_Measurements.SchDoc UItraZOhm
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Top MOSFET Temp Measurement Bottom MOSFET Temp Measurement
3V3_PER GND GND 3V3_PER GND GND
RA43C J Icnc R44C < Iczoc
10k 0.1 pF 10k 0.1pF
R46C a) R45C o)
GND g p GND g a
10k ¢ IRIP_TEST VDD — 3V3_PER 10k 2~ IRIP_TEST VDD | 3V3_PER
<OT_HC ¢ = TOVER SENSE2 |5 QT_LC ¢ = TOVER SENSE2 |5
R30C  ><g—| TOVER SENSE1L R38C <5 TOVER SENSE1L
— VTEMP GND — VTEMP GND
R29C c18c?%k U5C 20K Usc
10k 10 nF LM57CISD-10/NOPB R39C c21c LM57CISD-10/NOPB
10k 10 nF
GND GND 9 GND GND
GND GND N
9 GND GND > 3V3_PER
N 3V3_PER usc =
Usc 2 LoC ; MOD OUT g L10C
1 6 P TQMIBDNSRSM70L GNDI——5 GND v+ 1 TQMIBDNGRBM70L
5 MOD OuT -2 SET DIV CoC
o 3 (SBI’E\‘TD D\I/\; g SIS Bottom Switch R40C LTC6992HS6-4#WTRMPBF 0.1 uF
0.1 uF temperature 287k
Top Switch R33C LTC6992HS6-4#WTRMPBF measurement
temperature 287k GND
measurement R35C R34C GND GND R41C R42C
N GND——F+e—1 _+—>3V3 PER GND——F+e—{__+—>3V3 PER
182k 976k 182k 976k
3,500 —— 17 (5.766mVIT)
\ e J3 (-7.752mVIT)
e J4 (-10.339MV/T)
3,000 &\ e J5 (-12.924mV/T)
R_SENSE1 (/R31/[R37)) = 105k P N
R_SENSE2 (/R32 /[R36 ) = 280k o2 » N
is Gain E N \\
->J)4 ->Leads to: G 2,000 [ N
1.11V@105°C g NG N
2.00V@20°C S N
VTEMP has voltage divider with 20k/10k " oo - — N
as voltage aiviaer wi N S .
MOD input voltages-> \\\ \
1.11V *10/(10+20) = 0.37V@105°C 500 S
2.00V *10/(10+20) = 0.67V@20°C
0
MOD input should be between 0.14V and 0.9V = S 98 & W N I e
TEMPERTURE (°C)
Title Temp_Measurements.SchDoc UItraZOhm
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