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Repeat(PHASE_)
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TP5 TP6 TP7 TP17 TP16 : i .
Testpoint ImmY’ Testpoint Imm Testpoint ImmY Testpoint ImmY’ Testpoint Imm Invertlng SChm"I Tl’lgger
© PM ENP™ pwi EN >
VIN 5V_PER 3V3_PER GND GND RWMEEN
x1 OT HIL3 OT H[1.3 PWM_EN _IN ;. 1A 1y g L12
HSEC8-150-01-XX-DV-A-BL-CARD 3 GND VCC 7 {>5V_PER
1 TEMP HIL.3] A 2y A _chgLQM18DN6R8M7OL
GND L 2o TEMP_H[1.3 . U13 100nF
3 4
VIN_unfused <t N j 5 6 g X > VIN_unfused WM HI1.3 SN74LVC2G14DBVR
GND} 7 8 {GND PWM_H[1..3] e =
5V_unfused <t N 1? 9 10 12 | £>5V_unfused PWM_L[1..3 AV GND  GND GND
3V3_unfused <t N, E 1121 1 190 >3V3_unfused
GND—2- 15 16 —GND
PWM_H1: T e I PWM_L1
GNDF—2— 15 20 —22—{GND
. 21 22 -
PWM = 2 2 [ P2 Status LEDs for UZ-supply rails
PWM_H3——2 25 26 22— pPWM_L3
27 28 VIN
DIG 10 06 e =S 2; zi o IND TENE [l Temp_H/Lsignals: A V_fw=3.2Vtyp
GND—3 &1 s 22 1GND - Pulswidth modulated signal to 24V-3.2V =208V
DIG 10 08 T S aa U the SoC. Pulswidth linear 20.8V/30000 = 693uA
GNDli = @ L|GND correlated to the temperature R4 10k*693uAN2 =4,8mW
DIG 10 10 T2 e P of the Mosfets 10k 20k*693pA"2=9,6mW  3V3 PER 5V_PER
oND—22 % 40 2 1ND Frequency 11kHz Both <100mW A Y ooy P v fweaay
a1 4 _fw=2Vtyp _fw=3.3Vtyp
DIGIO 12— 1 2 % Ty onp 33V-2V=13V 5V-3.3V =17V
PWM EN I T D IPT R6 R8 R101A3V/23502553uA R7  1.7V/4700=361 pA
oND— = w2 16ND OT_H/Lsignals: 20k 4k7 4K7 2350*542uAn2 = 719uW 4K7  4800*250uAN2 = 615uW
DIG 10 16 T oao |y o s ! OT H1 Active low signal. <100mwW <100mwW
- 51 52 - When in normal operation,
TEMP_H3 N, o i TEMP_H2 \Sli\?h”a“f]ava' g o BE D2
- en the measurel temp
GND 55 | o5 s |56 GND exceeds 105°C, the OT signal \:\1500603884000 \:\150060R886000 \:\150060G884000
i I TN will be setto LOW.
GNDF—2+ 50 e0 —22—{GND = L
DIG 10 22 a6 e 82 GND GND GND
63 64
GNDI—65 :z :2 —|66 GND
GNDF—8— 67 s 2—|GND
DIG_I0 26—+ 60 70 |2
GND—2— 7n 72 —2—{GND EEPROM
OT H3 3 | s e OT H2 3V3_PER 3V3 PER  3V3_PER
- GND—= 75 76 % __1GND B ? ®
: s 77 78 i I
DIG_I0 06
ADDR_0 19 179 o |89 ADDR 2 Fi c1
81 82 = 4 1 Iil 2 B DIG 10 08 R11 R16 R17 R18 R47
GNDI—83 81 82 —|84 GND VIN_unfused VIN DIG 10 10 47 4K7 417 T 100k | |100K
% gss - oS MINIASMDCL10F_24-2 DIG 10 12 UL
NOE—22 & s 22 JeND F2 DIG_10_16 ADDR 0 W= ves EE
89 90 1 2 DIG 10 22 P 2 5 GND N
12C0_SCL- 89 90 12C0_SDA 5V_unfused 5V_PER DIG 1O 26 ADDR_I- 3 E1l SDA ¢ g 12C0_SDA
Xl 2 S MINIASMDCL10F_24-2 ADPRZS | =2 SO 12C0ASCE
R s e 2 3 = WC VSS ——GND
(PR e L 2 HELAERE M24C02-WMN6TP
GNDp—2— o7 o8 (—22—{GND 3V3_unfused 3V3_PER SB1
99 w0 MINIASMDCL110F_24-2 GND Note: place solder bump to
R1 protect EEPROM memory
GND—— ' — from write access.
OR
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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
= q) J3
v_pc< 1 max. 48V DC-link
-V_DC FCR7350R, PCB mount 4mm jack, RED
q) A
FCR7350L, PCB mount 4mm jack, BLUE
D100
Ethernet Jacks
o~
/\ D100
R —— I_OUT_P[1.3 ChD — Shell 12 ChD — Shell 1
= I_OUT_N[1.3 OR R OR ..
D101 V DC OUT N V. DC OUT N 8 Lo [1DC OUT N DC OUT N 8 o
. V.bCoutp —DCOUTP T 1o [Ipcourp —BEOULP 115
| OUT N3 5) L o U _OUT N3 5 0
A | OUT P3 4 L o U _OUT P3 4 0
U OUT P[1.3 U OUT PIL3 | OUT N2 6 L o U _OUT N2 6 0
U OUT N[1.3] > U OUT N 1“3 | OUT P2 3 L o U_OUT P2 3) 0
= | OUT N1 2 L o U_OUT N1 2 o
| OUT P1 1 L o U OUT P1 1 o
6339160-1 6339160-1
Title Connectors.SchDoc UItraZOhm
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Place close to | U3| OPAMP - -
With 0.5-4.5V bipolar single-ended input 01% Phase Current Measurement + Single->Diff OPAMP
R14A
at 2.5Vref -> —
Gain=2 would lead to a differential K 2V5_REF Place close to (U2 REF inputs
signal
with 2.5V VCOM: VCOM 1
Out_N/Out_P: C82A
4.5V/0.5V at -50A C24A 100 nF
0.5V/4.5V at 50A 100 nF
GND
GND
GND
== 50A max @2mOhm =
A | 1000mV U2 | the terminals IN-
| T OUT N | OUT N —%—DZVS REFE With fixed 20V/V Gain and and IN+ are connected
| : e
I #9R9 ]{< 2.5V ref > !nverted. This is done to
i | == 0.5- 4.5V bipolar improve the PCB-layout.
| single-ended This is fixed, by inverting
| | ouT p R20A RI2A | out the inputs at [ U3] again.
| |_OUT P 1 2V5 REF
e 49ROz~ 01%
U2A Place close to |U2| OPAMP
REF 4 3 | OUT
[ 2 [ESERCUI 5V U2
GND———4—2 56 rm M DLLER
Cl1A C83A 11 N- NG 8
I 100 nF
A INA241A2IDGKR LQM18DN6R8M70L
56 pF C6A
0.1%
100 nF
R15A ehle
—
ZI_'k Phases 1% o
E @ PHASE R10A PHASE_CONNECTOR_
Halfbridges are seen as current 5=
“source" for the motor.
0.195R130A Phase Woltage Measurement + Single->Diff OPAMP
Place close to (U4 OPAMP Tk
5V_PER R120A V'ol'tagemeasurememscgledwnhvoltage b [ PHASE CONNECTOR
L4A — divider [R22 and R21 :
5V_U4 O.l%m' Max 48V (LowPass max 60V as buffer) Direction towards the
LQM18DN6ER8M70L C15A 10k||110k-> connectors and motor
C80A || 48V*10k/(10k+110k)=4V
100 nF 11 48V/(10K|[110k)=5,2mA
c 5% 56 pFGND
2z Max operation 60V:
GND 60V*10k/(10k+110k)=5V
‘ === 60V/(10k]|110k)=6.5mA
\,’A\ I
- R25A R22A
CUoUTN H-OUTN = 8 T
I | 49R9 =~ 110k =7 )
i i VCOM_2 0.1% LowpPass Filter:
i i A - R024A Max Target:
‘ U ouT P U-OUT p oA 1 petn 1 Cl4A R21A 6000rpm at 18 pole pairs
d Wre T —T-0.01pF | |10k ->fg=1800Hz
e e 10% 0.1% With LowPass & Feedback
—_— 100 VvVDC Lowpass. Resulting frequency
&'T' 1 response calculated via LTSpice
C16A 0.1£ GND GND Simulation ->1.745kHz
|1
VCOM_2 A GND
56 pF
e il Title Phase_M ts.SchD
100nF 10k 0-1% All gain resistors match the ftle Phase_lleasurements.ocnuoc UltraZohm
Place close to [U4] OPAMP R28A i?mg}gxgg;;m::smnce Revision: Rev04 | Design Engineer: K.Patel/ D. Hufnagel www.ultrazohm.com
— e ——————
GND =—0.1% . A Date: 07.04.2025
10k Project: UZ_D_lInverter.PrjPCB
e Sheet4.1 of 15

1 2 3 4




1 2 3 ‘ 4

Place close to | U3| OPAMP - -
With 0.5-4.5V bipolar single-ended input 01% Phase Current Measurement + Single->Diff OPAMP
at 2.5Vref -> w
Gain=2 would lead to a differential K 2V5_REF Place close to (U2 REF inputs
signal
with 2.5V VCOM: C12B VCOM 1
Out_N/Out_P: | | C82B
4.5V/0.5V at -50A C24B 100 nF
0.5V/4.5V at 50A 100 nF
GND
GND
GND
== 50A max @2mOhm =
A | 1000mV U2 | the terminals IN-
| | OUT N R19B R138 With fixed 20V/V Gain and and IN+ are connected
i |_OUT_N 1 ———— —>2V5_REF 25V N oy
I #9R9 ]{< .5V ref > !nverted. This is done to
i | == 0.5- 4.5V bipolar improve the PCB-layout.
| single-ended This is fixed, by inverting
| | ouT p R20B RI2B | out the inputs at [ U3] again.
| |_OUT P 1 2V5 REF
e 49ROz~ 01%
U2B Place close to |U2| OPAMP
REF 4 3 | OUT
[ 2 [ESERCUI 5V U2
GND———4—2 56 rm M DLLER
C11B C83B 1 8
T 100nF I I
A INA241A2IDGKR LQM18DN6R8M70L
56 pF C6B
0.1%
100 nF
R15B ehle
—
K Phases o o
[ PHASE @ PHASE R10B PHASE_CONNECTOR_
Halfbridges are seen as current 5=
“source" for the motor.
0105R1308 Phase Woltage Measurement + Single->Diff OPAMP
Place close to (U4 OPAMP R
10k .
5V_PER R129B V'ol'tage measurement sce?led with voltage b [ PHASE CONNECTOR
L4B — divider [R22 and R21 :
5V_U4 O.l%m' Max 48V (LowPass max 60V as buffer) Direction towards the
LQM18DN6ER8M70L C15B 10k||110k-> connectors and motor
C80B || 48V*10k/(10k+110k)=4V
100 nF i 48V/(10K|[110k)=5,2mA
c 5% 56 pFGND
2z Max operation 60V:
GND 60V*10k/(10k+110k)=5V
‘ === 60V/(10k]|110k)=6.5mA
\,’A\ I
- R25B R22B
(UOUTN M OUTN} — 8 e
== .
i i 49R9 VCOM_2 4y, 110k LowPass Filter:
i | - - "2 Max Target:
; TouTp 1-OuT pi R26B 1 R24B 1 cuB R21B 6000rpm at 18 pole pairs
d W T —T-0.01pF | |10k ->fg=1800Hz
e e 10% 0.1% With LowPass & Feedback
—_— 100 VvVDC Lowpass. Resulting frequency
&'T' 1 response calculated via LTSpice
C16B O.lg GND GND Simulation ->1.745kHz
| | 1
VCOM_2 A GND
RITB"
C23B L )
100 nF m’o.l% All gain resistors match the Title Phase_Measurements.SchDoc U ItraZOh m
Place close to | U4| OPAMP 10k]||110k input resistance P A Freymrers
m of the lowpass filter Revision: Rev04 | Design Engineer: K.Patel/ D. Hufnagel www.ultrazohm.com
— ;
ClD 10k 0-1% Project: UZ_D_lInverter.PrjPCB sDr?;Zi 4027 .g;l.ngS
eet 4,
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Place close to | U3| OPAMP - -
With 0.5-4.5V bipolar single-ended input 01% PER Phase Current Measurement + Single->Diff OPAMP
at 2.5Vref -> %
Gain=2 would lead to a differential K 2V5_REF Place close to (U2 REF inputs
signal
with 2.5V VCOM: c12C VCOM 1
Out_N/Out_P: | | c82C
4.5V/0.5V at -50A C24C 100 nF
0.5V/4.5V at 50A 100 nF
GND
GND
GND
A : igoAOrrnns;( @2monm= U2| the terminals IN-
' | OUT N R19C R13C With fixed 20V/V Gain and and IN+ are connected
| LOUUY — RN 2.5V ref-> inverted. This is done to
9R9 : . . .
i )}4 == = 0.5- 4.5V bipolar improve the PCB-layout.
| single-ended This is fixed, by inverting
| | ouT p R20C RI12C | out the inputs at [ U3] again.
i LOCE il__ = — 2V5_REF
77777777777777777777777 9R9 01%
u2c Place close to |U2| OPAMP
REF 4 3 | OUT
[ 2 [ESERCUI 5V U2
GND———4—2 56 rm M DLLER
c1ic C83C 1 8
T 100nF I I
A INA241A2IDGKR LQM18DN6R8M70L
56 pF c6C
0.1%
100 nF
R15C G
b Phases
2k 1% &N
CPRASE @ PHASE R10C PHASE_CONNECTOR_
Halfbridges are seen as current 5=
“source" for the motor.
0105R130C Phase Woltage Measurement + Single->Diff OPAMP
Place close to (U4 OPAMP Tk
5V_PER R129C (\j/ic\)llitggren';ezazsu;'sglegéicgledwnhvoltage b [ PHASE CONNECTOR
— :
Fac 5V_U4 0.1%77 Max 48V (LowPass max 60V as buffer) Direction towards the
110k
LQM18DN6ER8M70L C15C 10k||110k-> connectors and motor
C80C || 48V*10k/(10k+110k)=4V
100 nF i 48V/(10K|[110k)=5,2mA
< 5% 56 pFGND
2z Max operation 60V:
GND 60V*10k/(10k+110k)=5V
‘ === 60V/(10k]|110k)=6.5mA
\,’A\ I
- R25C R22C
¢ UOUT N UOUTN} — B — 10,
== .
i i 49R9 VCOM_2 4y, 110k LowPass Filter:
i | e - "2 & Max Target:
<: U OUT p_ |L-QUT G 1 R2dc 1 _C14C R21C 6000rpm at 18 pole pairs
i == 10k —T0.01uF [ ]10k ->fg=1800Hz
] 49R9 ;1203‘; 10% 0.1% With LowPass & Feedback
—_— 100 VvVDC Lowpass. Resulting frequency
&'—'k 1 response calculated via LTSpice
C16C 0.1}3 GND GND Simulation ->1.745kHz
| |
VCOM_2 A GND
RITCP
c23C RG] )
100 nF m’o.l% All gain resistors match the Title Phase_Measurements.SchDoc UItraZOhm
Place close to | U4| OPAMP 10k]||110k input resistance P A Freymrers
w of the lowpass filter Revision: Rev04 | Design Engineer: K.Patel/ D. Hufnagel www.ultrazohm.com
— ;
ClD 10k 0-1% Project: UZ_D_lInverter.PrjPCB sDr?;Zi 4037, .g;l.ngS
eet 4,
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Isolated Top Side Gate Supply MOSFETS
G—N—D +15 to 20V power supply in VDDA pin vV DC vV DC
VIN PS1A Power a T
1 8
[r L1A GND NC =< q) = 1 .
A . 21 VIN' +vOUT |- 12V _TOP To0eEl 100"
LQM18DN6R8M70L oV . 100V 100V
C60A C61A PDSE1-S24-S12-M-TR —1 _C64A power supply ground to GNDA pin
4.7 uF 4.7 uF Power—T 4.7 uF N GND
50V EOV (o Infineon answer regarding
@ GND_TOP Remm,Db‘mé non-bootstrap circuit B i e
GND GND g Q1A
— o) QIDIDIDI ISCO60NIONM6ATMAL
— N ™M <r|
nnnnd
—lN[m|o|<
-
Different values for[RGON_1 and g
RGOFF _1  to facilitate faster turn off. 2
Same for RGON_2 and | RGOFF_2 5
12V_TOP =3
- ROVNZIA™BPWM qut H T
Gate Driver —
GND _1 C66A _1 C67A PHASE
3V3_PER U7A RGOFF_14 —T100nF —T—100nF {_PHASE >
A 1 13
PWM_H 2 | GND! BIDRS | GATE_HIGH 12R DOFF 1A GND_TOP
[ PWM_H WML = INA OUTA —7 =
Lcaon Lo [P e L Y
—T10nF —7—10nF
[Pwh EN EHMER 2| DISABLE  OUTB 3 S RGOFF 24 S R eontonMeATMAL
>% N.C. GNDB [a¥aYaNayal
VDDI 28 DOFF 2A L cesa _| ceva
GND 2EDF7275KXUMA2 - —T100nF —T—100nF N
Place close to Driver ,@,N—ZA PWM qut L EHEY
2EDF7275KXUMA1L ) T )
3V3 PER 47R —s|oo| g
o
E
1G_charging_peak <4A Datasheet said minimum 5
1G_discharging_peak <8A 20x CISS for s
- output-caps: [
Isolated Bottom Side Gate Supply >Max currents: 2x100nF > 20x2.5nF
IG_charging = 12V/(47+0.42)Ohm = 253mA 1
GND IG_discharging =12V/(12+0.18)Ohm = 985mA GND
VIN PS2A Power
1 8
L2A GND  NC 8 @
T YN . 21 yiIN +vouT -2 L2VABO
LQM18DN6R8M70L 41 oy
C62A C63A PDSE1-S24-S12-M-TR —1 C65A
4.7 uF 4.7 uF Powrer—4.7 uF
50V 50V @
GND GND . .
SNT Title Halfbridges.SchDoc
GND UltraZohm
Revision: Rev04 | Design Engineer: K.Patel/ D. Hufnagel www.ultrazohm.com
A A Date: 07.04.2025
Project: UZ_D_Inverter.PrjPCB Sheet5.1 of 15
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Isolated Top Side Gate Supply MOSFETS
G—N—D +15 to 20V power supply in VDDA pin vV DC vV DC
VIN PS1B Power a T
1 8 .
T L1B . 5 S:\IND +VOIL\IJ$ < @ 12V TOP C72B C73B
LQM18DN6R8M70L 41 v 100 nF 100 nF
100V 100V
C60B C61B PDSE1-S24-S12-M-TR 1 c64B power supply ground to GNDA pin
4.7 uF 4.7 uF Power—T 4.7 uF N GND
50V EOV (o Infineon answer regarding
@ GND_TOP Remm,Db‘mé non-bootstrap circuit B i e
GND GND w0 Q1B
- a'a'a'a'a’ [ISCO6ONIONMEATMAL
— N ™M <r|
nnnnd
—lN[m|o|<
-
Different values for[RGON_1 and g
RGOFF _1  to facilitate faster turn off. 2
Same for RGON_2 and | RGOFF_2 5
12V_TOP =3
- ROVN"IP™BWM qut H T
Gate Driver —
47R
GND _1 ce6B _| C67B PHASE
3V3_PER u7B RGOFF_1§ —T100nF —T—100nF {_PHASE >
A 1 13
PWM_H 2 | GND! BIDRS | GATE_HIGH 12R DOFF 18 GND_TOP
[ PWM_H WML = INA OUTA —7 =
Lo Lo [P e L Y
10nF 10nF [ PWM_EN PWM _EN (55 DISABLE OUTB g GATE LOW RGOFF72I§ o0 ) ?SZCBOGON:LONMGATMAl
>% N.C. GNDB [a¥aYaNayal
VDDI 28 DoFF 288 L cess _| ceos
GND 2EDF7275KXUMA2 - —T100nF —T—100nF N
Place close to Driver ,@,N—ZB PWM qut L EHEY
2EDF7275KXUMA1L ) T )
3V3 PER 47R —s|oo| g
o
E
1G_charging_peak <4A Datasheet said minimum 5
1G_discharging_peak <8A 20x CISS for s
- output-caps: [
Isolated Bottom Side Gate Supply >Max currents: 2x100nF > 20x2.5nF
IG_charging = 12V/(47+0.42)Ohm = 253mA 1
GND IG_discharging =12V/(12+0.18)Ohm = 985mA GND
VIN PS2B Power
1 8
L2B GND  NC 8 @
T YN . 21 yiIN +vouT -2 L2VABO
LQM18DN6R8M70L 41 oy
C62B C63B PDSE1-S24-S12-M-TR —1 C65B
4.7 uF 4.7 uF Powrer—4.7 uF
50V 50V @
GND GND . .
SNT Title Halfbridges.SchDoc
GND UltraZohm
Revision: Rev04 | Design Engineer: K.Patel/ D. Hufnagel www.ultrazohm.com
A A Date: 07.04.2025
Project: UZ_D_Inverter.PrjPCB Sheet5.2 of 15
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Isolated Top Side Gate Supply MOSFETS
G—N—D +15 to 20V power supply in VDDA pin vV DC vV DC
VIN PS1C Power a T
1 8 .
T L1C . 5 S:\IND +VOIL\IJ$ < @ 12V TOP crac Cc73C
LQM18DN6R8M70L 41 v 100 nF 100 nF
100V 100V
C60C C61C PDSE1-S24-S12-M-TR _1 c64C power supply ground to GNDA pin
4.7 uF 4.7 uF Power—T 4.7 uF N GND
50V EOV (o Infineon answer regarding
@ GND_TOP Remm,Db‘mé non-bootstrap circuit B i e
GND GND SR oX¢]
- a'a'a'a'a’ [ISCO60NIONMEATMAL
— N ™M <r|
nnnnd
—lN[m|o|<
-
Different values for[RGON_1 and g
RGOFF _1  to facilitate faster turn off. 2
Same for RGON_2 and | RGOFF_2 5
12V_TOP =3
- ROVN_I™BPWM qut H T
Gate Driver —
47R
GND _1 ce6C _1 C67C PHASE
3V3_PER u7C RGOFF_1G —100nF —T—100nF { PHASE >
A 1 13
PWM_H 2 | GND! BIDRS | GATE_HIGH 12R DOFF_1C GND_TOP
[ PWM_H WML = INA OUTA —7 =
Lcme Lome [P e L Y
10nF T100F gy HPWM EN g AR el g GATE LOW RCOFF 26 ", ?SZC%GONlONMGATMAl
>% N.C. GNDB [a¥aYaNayal
VDDI 28 DoFr 2¢ L cesc _l ceoc
GND 2EDF7275KXUMA2 - —T100nF —T—100nF N
Place close to Driver ,@,N—ZC PWM qut L EHEY
2EDF7275KXUMA1L ) T )
3V3 PER 47R —s|oo| g
o
E
1G_charging_peak <4A Datasheet said minimum 5
1G_discharging_peak <8A 20x CISS for s
- output-caps: [
Isolated Bottom Side Gate Supply “>Max currents: 2x100nF > 20x2.5nF
IG_charging = 12V/(47+0.42)Ohm = 253mA 1
GND IG_discharging =12V/(12+0.18)Ohm = 985mA GND
VIN PS2C Power
1 8
L2C GND  NC 8 @
T YN . 21 yiIN +vouT -2 L2VABO
LQM18DN6R8M70L 41 oy
C62C C63C PDSE1-S24-S12-M-TR —1 C65C
4.7 uF 4.7 uF Powrer—4.7 uF
50V 50V @
GND GND . .
SNT Title Halfbridges.SchDoc
GND UltraZohm
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4.5V/0.5V at -50A

the inputs at |U10/ again.

1 ‘ 2 3 4
DC-Link current Single->Diff OPAMP__ rss
ok 0.1%
With 0.5-4.5V bipolar single-ended input C50 50A max @2mOhm =
at 2.5Vref -> | | 2V5 _REF 1000mV U11 the terminals IN-
Gain=2 would lead to a differential A With fixed 20V/V Gain and and IN+ are connected
signal 56 pF 2.5V ref -> inverted. This is done to
with 2.5V VCOM: 5 GND c84 0.5-4.5V bipolar improve the PCB-layout.
Out_N/Out_P: Is) I single-ended This is fixed, by inverting
z

0.5V/4.5V at 50A

R57

i DC_OUT N IDCOUTN ~——
= 49R9

R58
I DC_OUT P 1 DC OUT Py
49R9

==
5V_PER
H~~ gV Ul
LQM18DN6R8M70
VCOM 3 c2
100 nF
C58

100 nF

GND

GND
Place closeto | U10 OPAMP

DC-Link current measurement

— 2V5_REF
41ne our P2
2V5 REF<t ;‘ REF2 VS ‘75 SVADLE C80
GNDI—l—1 GND  REF1 (£ 100 nF
IN- IN+

INA24IAZIDGKR &b

Place closeto (U1l REF
RS0 1 inputs
GND 2ol V. DC

5V_PER

LQM18DN6R8M70L

Place closeto U1l OPAMP 100 nF

DC-Link voltage Single->Diff OPAMP _ rw

< N 10k|[110k->
g 48V*10k/(10k+110k)=4V
R67 u12 48V/(10k|[110k)=5,2mA V_DC
@N V_DC _OUT N ,6_, Z ADA4940-1ARZ-R7
== 49R9 Max operation 60V:
60V*10k/(10k+110k)=5V
R68 60V/(10k[|110k)=6.5mA 0.1% LowPass Fl.lter:
@N V. DC OUT P ~— RE0 Max Target: .
= 4I_'9R9 6000rpm at 18 pole pairs
5V_PER 110K ->fg=1800Hz
L8 C54 R61 With LowPass & Feedback
NSV _U12 0.01pF | J10k Lowpass. Resulting frequency
LQM18DNG6R8M70 10% 1% response calculated via LTSpice
VCOM 4 100VvDC Simulation ->1.745kHz
C59
C57 100 nF GND GND
100 nF 56 pF GND
R74 Title DC-link.SchDoc
o GND o UltraZohm
0.1% S A A .
Place close to [U12| OPAMP 10k Revision: Rev04 | Design Engineer: K.Patel / D. Hufnagel www.ultrazohm.com
ﬂ Project: UZ_D_Inverter.PrjPCB Dale:M07:05-2025
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5% 56pF
5V _U12

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

Voltage measurement scaled with voltage
divider R60 and R61|:
Max 48V (LowPass max 60V as buffer)

DC-Link Voltage lowpass

3 4




vpe 8*110pF = 880pF

||+

| cao o car Al cae Al cas Al cas 4l cas o cas o car
T110pF ~T 110pF ] 110pF T 110pF T 110pF T 110uF ~T 110uF —J 110 puF

[00vDC [100VDC [100VDC [100VDC fl00VDC floOOVDC |l00VDC [100VDC

V_DC

cs1 C82 C83 C85 C86 C87 C88 C89 C90 Cco1 C92 C93 C94 C95 C96

10 pF——10 pF——10 puF—7—10 pF——10 pF——10 pF——10 pF——10 pF——10 pF——10 pF——10 pF——10 uF——10 uF——10 uF—"’lo uF

100 VDC [100 VDC (100 VDC 100 VDC (100 VDC [100VDC [100 VDC 100 VDC [100VDC 100 VDC [100 VDC 100 VDC 100 VDC [100 VDC 100 VDC

GND

Additional MLCC caps with low internal R
15*10pF = 150pnF

Total DC-Link capacitance
880puF + 150pnF = 1030 pF

Title DC-Link-Caps.SchDoc UItraZOhm
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Top MOSFET Temp Measurement
3V3_PER GND GND
RA3A < ICUA
10k
R46A [a)
GND g
10k 5 TRIP_TEST VDD
OT H 7 TOVER SENSE2
R30A <5 TOVER SENSE1
1 VTEMP GND
R29A c18a20K USA
10k 10nF LM57CISD-5/NOPB 3,500
=12 (-5.166mV/T)
J3 (-7.752mV/T)
GND GND 2000 e J4 (-10.339MV/T)
GND GND 3 \ o J5 (-12.924mV/T)
R_SENSE1 (/R31)) = 105k N
R_SENSE2 (| R32 ) = 280k is Gain o 250 I~ N
->J4 ->L eads to: E N \
1.11V@105°C § 2,000 \\
2.00V@20°C £ ™~
/TOVER trips at 105°C g "o N
rips a M =
= g . ~ \\\
o0 3V3_PER VTEMP has voltage divider with 20k/10k: ’ R
E L9A MOD input voltages-> \\ \
UBA F 1.11V *10/(10+20) = 0.37V@105°C 500 —
1 6 LQMI8DN6R8M70L 2.00V * 10/(10+20) = 0.67V@20°C
> MOD OUT 5 0
eI 3| SND Ve C19A MOD input should be between 0.14V and 0.9V : 0 25 %0 75100 125 150
SET DIV 100 nF TEMPERTURE (°C)
Top Switch R33A LTC6992CS6-1#TRMPBF
temperature 287k
measurement R35A R34A GND
3V3_PER
GIID 182k 976k -
Title Temp_Measurements.SchDoc UItraZOhm
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Top MOSFET Temp Measurement
3V3_PER GND GND
R43B < ICUB
10k
R46B [a)
GND g
10k 5 TRIP_TEST VDD
OT H 7 TOVER SENSE2
R30B HS TOVER SENSE1
— VTEMP GND
R29B c1882 U5B
10k 10nF LM57CISD-5/NOPB 3.500
=12 (-5.166mV/T)
J3 (-7.752mV/T)
GND GND 2000 e J4 (-10.339MV/T)
GND GND 3 \ e J5 (-12.924mMV/T)
R_SENSE1 (/R31)) = 105k N
R_SENSE2 (| R32 ) = 280k is Gain o 250 I~ N
->J4 ->L eads to: E N \
1.11V@105°C § 2,000 \\
2.00V@20°C £ ™~
/TOVER trips at 105°C g "o N
rips a M =
= g . ~ \\\
o0 3V3_PER VTEMP has voltage divider with 20k/10k: ’ R
E L9B MOD input voltages-> \\ \
u6B F 1.11V *10/(10+20) = 0.37V@105°C 500 —
1 6 LQMI8DN6R8M70L 2.00V * 10/(10+20) = 0.67V@20°C
> MOD OUT 5 0
GNDF——3-] GND v+ 1= C19B MOD input should be between 0.14V and 0.9V 25 02 S 75 100 125 150
SET DIV 100 nF TEMPERTURE (°C)
Top Switch R33B LTC6992CS6-1#TRMPBF
temperature 287k
measurement R358 R34B GND
3V3_PER
GIID 182k 976k -
Title Temp_Measurements.SchDoc UItraZOhm
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Top MOSFET Temp Measurement
3V3_PER GND GND
RA43C < Icuc
10k
R46C a
GND g
10k 5 TRIP_TEST VDD
OT H 7 TOVER SENSE2
R30C HS TOVER SENSE1
— VTEMP GND
R29C c18c2 U5C
10k 10nF LM57CISD-5/NOPB 3,500
=12 (-5.166mV/T)
J3 (-7.752mV/T)
GND GND 3000 e J4 (-10.339MV/T)
GND GND X \ e J5 (-12.924MV/T)
R_SENSE1 (/R31) =105k \
R_SENSE2 (| R32 ) = 280k is Gain o 250 I~ N
->J4 ->L eads to: E N \
1.11V@105°C § 2,000 \\
2.00V@20°C £ ™~
/TOVER trips at 105°C g "o N
rips a M =
= g . ~ \\\
o0 3V3_PER VTEMP has voltage divider with 20k/10k: ’ R
E L9C MOD input voltages-> \\ \
U6C F 1.11V *10/(10+20) = 0.37V@105°C 500 = ~—]
1 6 LQMI8DN6R8M70L 2.00V * 10/(10+20) = 0.67V@20°C
> MOD OUT 5 0
eI 3| SND Ve c19c MOD input should be between 0.14V and 0.9V S0 25 0 2 S 75 0 15 1%
SET DIV 100 nF TEMPERTURE (°C)
Top Switch R33C LTC6992CS6-1#TRMPBF
temperature 287k
measurement R35C R34C GND
3V3_PER
GIID 182k 976k -
Title Temp_Measurements.SchDoc UItraZOhm
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121 Layout Guidelines
Figure 31 ilusrates an example of a PCB layout or a data acquisiion system using the REF4132-Q1. Some key
considerations are
- Connect low-ESR, 0.1-4F ceramic bypass capacors at Vi, Vs of the REF4132-Q1.
+ Decouple other active devices in the system per the device specifications.
+ Using a sl ground plane helps distribute heat and reduces electromagnetic intererence (EMI) noise pickup.
+ Place the external components as close o the device as possible. This configuration prevents parasitic errors
(such as the Seebeck afect) from occurting
+ Do not run sensitive analog traces in parallel with digial races. Avoid crossing digital and analog traces if
possible, and only make perpendicuiar crossings when absolutely necessary
122 Layout Example
e[ ] 5] vrer [
GNDIZ‘ REF4132-Q1
EN[3 [4]vm
5V_PER ]
Yr Figure 31. Layout Example
J_C7 Ul4 10.21 Design Requirements
2.2 uUF 1 4 A detailed design procedure is described based on a design example. For this design example, use the
& N/C VIN 5 parameters listed in Table 2 as the input parameters.
37| GND  VREF 2V5_REF Table 2. Design Example Parameters
5V_PER<+—— EN DESIGN PARAMETER VALUE
GND ~"— Cc8 Input volage Vo sv
REF4132B25DBVRQ1 10 uF Oulput voltage Vour 25V
A REF4132-Q1 input capacitor 1
1. REF5025 has fixed 2.5V 100 VDC REF4132:Q1 output capacior 10 4F
ou tp ut GND

2. Max output current is

10mA

Title 2.5V_REF.SchDoc
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