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Pin # Pin Name 10 Type Description

1 nSCS I D Chip Select for SPI. Active low

2 SCLK I D SPI clock signal

3 SDO o D SPI data output signal

4 SDI I D SPI data input signal

s AFAULT 0 D When low indicates a fault has occurred; connect external pull-up to
MCU power supply

6 INHA | D PWM input signal for channel A high side. Common PWM signal for
PWM mode 1. Connect to DGND if not used

. INLA | b PWM input signal for channel A low side.
Input of Hall sensor A in 1PWM modes. Connect to DGND if not used

8 INHB I D PWM input signal for channel B high side. Connect to DGND if not used

9 INLB | b PWM input signal for channel B low side.
Input of Hall sensor B in 1PWM modes. Connect to DGND if not used

10 INHC | b PWM'input signal for channel C high side. .
DIR signal for IPWM modes. Connect to DGND if not used

1 INLC | b PWM input signal for channel C low side.
Input of Hall sensor C in 1PWM modes. Connect to DGND if not used

CS_GAIN/ Analog programming for the shunt amplifier gain.

12 AZ_ I A Dual function as Auto-Zero: input to control external Auto-Zero
function
Analog programming of DVDD output voltage during start-up.
Connect a pull down resistor to select DVDD voltage:

13 VSENSE/ | A/D R<=3.3 kQ=>DVDD=3.3V

nBRAKE R>=10 kQ=>DVDD=5.0V

After start-up, pin will be in nBRAKE mode: used for motor braking.
Active low

14 DVDD ] P ?upply for gxternal MCU, Hall sensors, etc. I/oltage is genera’Fed by
integrated linear voltage regulator and defined by VSENSE pin or SPI

15 PVDD - P Power supply of the device

16 PH - P Buck phase node voltage. Connect to output inductor

17 PGND - G Power ground used for buck converter, charge pumps and gate drivers

18 VDDB - P Buck output voltage. Connect capacitor between VDDB and PGND.

19 CP1L - P Bottom connection of the charge pump flying capacitor 1

20 CP1H - P Top connection of the charge pump flying capacitor 1

21 CP2L - P Bottom connection of the charge pump flying capacitor 2

22 CP2H - P Top connection of the charge pump flying capacitor 2

Datasheet 8 <Revision 1.20>
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Pin # Pin Name 10 Type Description
23 VCCLS ) P Output of low side charge pump. Connect a capacitor from VCCLS to
PGND.
Output of high side charge pump. Connect a capacitor from VCCHS to
24 |VCCHS ) P PVDD or PGND
High side gate driving signal for phase C. Not connected or
25 GHC 0 A connected to PVDD if not used
High side source connection (phase node) for phase C.
26 SHC 10 A Positive input of shunt amplifier C for Rpsonsensing. Not connected if
not used
27 N.C. - - Not connected
28 GLC o A Low side gate driving signal for phase C. Not connected if not used
Low side source connection for phase C.
29 SLC 10 A Positive input of shunt amplifier C for shunt sensing. Short to PGND if
not used
30 CSNC I A Curren‘t sense amplifier negative input for phase C. Short to PGND or
DGND if not used
31 CSNB | A Curren‘t sense amplifier negative input for phase B. Short to PGND or
DGND if not used
Low side source connection for phase B.
32 SLB 10 A Positive input of shunt amplifier B for shunt sensing. Short to PGND if
not used
33 GLB 0 A Low side gate driving signal for phase B. Not connected if not used
34 N.C. - - Not connected
High side source connection (phase node) for phase B.
35 SHB 10 A Positive input of shunt amplifier B for Rpson sensing. Not connected if
not used
High side gate driving signal for phase B. Not connected or
36 GHB 0 A connected to PVDD if not used
High side gate driving signal for phase A. Not connected or connected
37 GHA 0 A to PVDD if not used
High side source connection (phase node) for phase A.
38 SHA 10 A Positive input of shunt amplifier A for Rpson Sensing. Not connected if
not used
39 N.C. - - Not connected
40 GLA 0 A Low side gate driving signal for phase A. Not connected if not used
Low side source connection for phase A.
41 SLA 10 A Positive input of shunt amplifier A for shunt sensing. Short to PGND if
not used
Current sense amplifier negative input for phase A. Short to PGND or
42 CSNA I A .
DGND if not used
43 CSOA 0 A Current sense amplifier output for phase A. Not connected if not used
44 CSOB 0 A Current sense amplifier output for phase B. Not connected if not used
45 CsoC 0 A Current sense amplifier output for phase C. Not connected if not used
Datasheet 9 <Revision 1.20>
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Pin # Pin Name 10 Type Description

16 VREE | A Optional rgference voltage input offsettingthe‘current sense (CS)
outputs with respect to DGND. Not connected if not used

47 CE I A Chip Enable. Starts up the device upon rising edge
Enables the gate driver section and internal circuitry based on the

48 EN_DRV I D configuration. Can be configured as watchdog clock. Internal pull
down

Ground Pad |- P Ground connection for digital section. Solder to PCB.

Datasheet
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KRIBRTZBHHNENEAMEE, MEEERT T,=-40C ET=150C HURESERE, FrEBEHUM
NBE (FFEFERSE. BERMMRIKENSEEXSEHI PGND AE5E, HRSHEADGND #EE) , IE
[EFAANG I (FRIFEZEHEA) o

K3 S BRAEEE
Parameter Symbol . Values Unit Condition
Min Typ Max
Supply voltage PVDD -0.3 70 v
Supply voltage slew 2 During start-up
ratzp ’ ¢ SRevoo 0.25 Vis During active mode
CE pin voltage Vee -0.3 7 v
Power ground to
digital ground PGND -DGND |-0.3 0.3 v
voltage
zsgvpsl‘;dveo%:atged YT T veeLs 03 16.5 v This is same as PVCC
VCCHS voltage VCCHS PVDD- 86.5 V VCCHS =PVDD + PVCC
0.3
VCCHS-Vsiyvoltage VCCHS-Vsix 86.5 vV
VCCHS-Vghy voltage VCCHS-Vex 86.5 v
Source high side Vst -8 70 v DC voltage
voltage -10 70 500ns pulse max
Source low side Vsix -8 8 v DC voltage
voltage/Shunt
amplifier positive -10 8 500ns pulse max
input voltage
Gate high side Vehx -8 VCCHS+0.3 |V DC voltage,
voltage -10 VCCHS+0.3 500ns pulse max
Gate low side voltage | Ve -8 VCCLS+0.3 |V DC voltage
-10 VCCLS+0.3 500ns pulse max
Gate to Source high | Veux- Vi -0.3 16 v DC, Tj=25°C
sidevoltage -2 16 500ns pulse max, T;= 25
°C
Gate to Source Voix- Vsix -0.3 16 Vv DC,Tj=25°C
low side voltage
-2 16 500ns pulse max, T;= 25
°C
Datasheet 1 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max
Shunt amplifier
negative input Vesn -0.3 DVDD+0.3
voltage
Flying capacitor 1
' gltaie P Verw-Verw, |03 9 v
CP1L pin voltage Vepu, -0.3 9 \Y
CP1H pin voltage Ve, -0.3 16.5 Y
Flying capacitor 2
' gltaie P Vesn-Vern. | 0.3 70 v
CP2L pin voltage Vera -0.3 16.5 \Y
CP2H pin voltage Vepan -0.3 86.5 v
Buck converter
VDDB -0.3 9 \"
output voltage
-0.3 DC condition
Phase voltage Ven 70 v
-5 Less than 20 ns pulse
DVDD lat
regitiator DVDD 03 6 v
output voltage
VINHx, VINLx,
Input/Output pln VnFAULT, VSCLK, 03 DVDD v
voltage Viascs, Vsoi, Vspo, ' +0.3
VCSOx, VREF
Maximum current for I 1 1 A
digital pins DIG-INMAX i m
Analog input pin Ven.ory, Analog or analog and
VVSENSE/nBRAKE; -0.3 7 Vv . . .
voltage digital pins
VCS?GAIN/AZ
Maximum current for | 1 10 A
analog inputs ANLIN-MAX m
Maximum sink
current for open- lop_sink_max 7 mA
drain pins
VREF pin sink current | lrer_sink -50 50 PA
Junction
T, -40 150 °C
temperature
Storage temperature | Ts -55 150 oC
Case temperature Tease 145 °C
2 BT UL Y B9/ 7718 B BE R XTIR B 1B SRR [E#R e (KB /E] 5258 F2EXTRABNE 1B 5 1F

FEGESRANTIRE AT RISt NER N TTHEE, HIEREREEXLETEITRME
L HEZ LIS Ao (HHI18 7 TEBFELE & LIFo

2 BXRABE (BT LTI, BRI E
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TEREN T=25°Co FTAREHUMNSE (FFEKHRE. BRARMMRIERNEIBXSEHLL PGND 7
2%, HREWLIDGND AZE) , EEBERANIIE (RIEZERE) -

R4 HETIERMN
Values . .
Parameter Symbol . Unit Condition
Min Typ| Max
Supply voltage PVDD 5.5 60 v
Supply volt | te | SR 2 v During start-up
u voltage slew rate s
PPY & PP 0.25 ! During active mode

CE pin voltage range Vee 0 6 v
External supply voltage Configurable via VSENSE
regulator output voltage bvbD 3.3 > v pin or SPI (OTP write)
Buck phase Voltage -0.3 DC condition

. Ven 60 Vv
continuous -5 Less than 20 ns pulse
Inverter phase voltage Vsix -8 60
High side gate driver VCCHS 03 75 Y
supply voltage
Gate driver supply VCCLS, - 15 v Programmable via SPI. This
voltage (PVCC) VCCHS- value is equal to PVCC

PVDD

Gate driver maximum Fouco 200 KHz

operating frequency

VINHX, VINLX, VnFAULT,

Digital pin I/O voltage Ves_can/az Ven_ory, When CS_GAIN/AZ pin works

-0.3 DvDD |V

range Vscik, Vnscs, Vsoi, as digital input
VSDO
Shunt amplifier input Sense amplifier configured for
u plifier inpu Voue, Vs 03 0.3 v _p| [ . igu
voltage range shunt resistor sensing
Analog pins voltage Vesox, When CS_GAIN/AZ and
o eg P & ViseNse/nBRAKE, 0 DVDD |V VSENSE/nBRAKE pins work as
& Ves_cainjaz analog pins
VREF input voltage DVDD DVDD
P g Vrer / VREF is configured as input
range 4 /2
J tion t t
unction temperature T 40 125 °c
range
Datasheet 13 <Revision 1.20>
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% 551 T SESDIA AR BISUE,

x5 ESD 2 @14 HuEY
Values . -
Parameter Symbol . Unit Condition
Min Typ Max
ESD robustness all | |Vesp ygul 2000 v HBM?
pins
ESD robustness all | |Vesp coul 500 Vv CDM?
pins
ESD robustness [ Veso_com_cornerl 750 v CDM?®for corner pins only
(corner pins)

1) REZFEFMIR, BIRIHEE,
2) ESDRSfEME, AMFIREY (HBM) , RFEANSI/ESDA/JEDEC JSO0LATE (1.5kQ, 100 pF)
3) ESDIRMEME, RF& ANSI/ESDA/JEDEC JS-002 FYFEFEIGEHEE! (CDM),

2.4 Erayiiz]
2 RAFHIEEIRHEJEDEC JESDS] Fi/EE LR, HIFE THEESISE, 1515/8] www.jedec.org o

&6 RS ¥

Values . ..
Parameter Symbol - Unit Condition
Min Typ Max
Junction-to-ambient Rosa Ta=25°C, FR4 PCB, size:
thermal resistance 41.2 °C/W 60.0 x 40.0 x 1.5 mm?, stack
2S2P

Junction-to-case (to ReJcito =95°

: (top) | Reucitop) 25 55 "W Ta=25°C
thermal resistance
Junction-to-case RoJcibot) Ta=25°C
(bottom) thermal 6.73 °C/W
resistance

2.5 SR

PVDD=55F 60V, Tw=25C, FRIFNIAFZHZEME. FAEREISLUMASE (RERIRSE. BERMMK
Kep2R AR SHUA PGND IEE, HRSHLUDGND #EE) , EREMANSIM (FRIESENE) o

)7 BESFY
Values . .
Parameter Symbol . Unit Condition
Min | Typ | Max
Main Power Supply (PVDD)
Supply voltage PVDD 5.5 60 Y
PVDD cu rrent, active | 20 50 mA VEN?DRV> VEN?DRV?TH, Vee> VCEiTHiR, PVDD
mode PVPDACTIVE =40V, typical application run
PVDD current, | 3 8 mA Ven_orv < Ven_orv_tH, Vee> Vee_ti_r, PVDD
stand by mode PVDD_STANDBY = 40V
Datasheet 14 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max
PVDD current, OFF V <V , Vee<Vce v r PVDD =
mOde |pVDD70FF 25 40 IJ_A 4;N\}DRV EN_DRV_TH CE CE_TH_R
Gate Driver
Low side gate driver Ge_nerated from charge pump. Gate
VCCLS 7 15 v driver supply voltage programmable
supply voltage target .
via SPI

. . . Generated from charge pump. Gate
High side gate driver
sug l vol%ca e tareet VCCHS 10.8 743 |V driver supply voltage programmable

PPY & & via SPI according to VCCLS
High side gate driver VCCLS - .
output Vor-Vshx o7 Y More details in section 2.6
Low side gate driver - .

g VoixVsix VCCLS |V More details in section 2.6

output

Peak source current
(high side and low l6b_sre_peak 15 A
side drivers)

Current flowing from pin. Gate driver
current programmable via SPI

Peak sink current
(hlgh side and low |GD7$NK7PEAK 15 A
side drivers)

Current into the pin. Gate driver
current programmable via SPI

250 Low side gate driver
Hold gate current? lhoLp mA o ]
50 High side gate driver
With respect to gate driver current
Source and sink mean value. Mean value for the
lep_accuracy -20 20 % . .
current accuracy different programmed settings can
deviate from target value
Charge pum .
ge pump fer_cik 190 1600 | kHz | Programmable via SPI
clock frequency
Charge pump 0
clock accuracy fer cunce | -5 > Yo
Charge pump clock
frequency spread fer cLk ss 0 30 %
spectrum?
S ) 60 PVDD = 9.5V operation
High side gate driver
lep_veeks mA
average current .
30 PVDD < 9.5V operation
60 PVDD =9.5V operation
Low side gate driver
leb_veets mA
average current 30 PVDD < 9.5V operation
Datasheet 15 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max
Cepx=220 nF, Cycas=1 MUF, lLoap <50 UA,
250 < PVCC=12V.PVDD=10V. Depends
H on capacitance values and features
Charge pump ramp t like charge pump pre-charge
up time? CPSTART Cepx=220 nF, Cycas=1 MUF, lLoap <50 UA,
1 me PVCC=12V.PVDD<10V. Depends
on capacitance values and features
like charge pump pre-charge
Gate driver PWM
N fewm_cp 200 kHz
frequency

Applies to INHx and INLx pins. Pre-
Input pin pulse width | tinew 80 ns | charge current disabled, current
setting to 1.5A

This is the minimum dead time

value possible. If input signals have
dead time lower than this, this value

120 ns . .. .

, applies otherwise input PWM signal

tor_rauL dead time is used. Value is

programmable via SPI.

Dead-time? tor Rise

Gate to Source
passive weak pull- Res_pp_weak 70 100 130 kQ | Always active
down resistor

Pull-down resistor enabled when
EN_DRV or PVDD are off and Vexy— Vsxy
=2 V. Both high side and low side

Gate to Source
active strong pull- Res_pp_strong | 0.25 1 2 kQ
down resistor

drivers
Propagation delay torom ue 80 250 ns Pead time not considered. From 50%
INHx to GHx - input to 50% output
Propagation delay foron 1o 80 250 ns Pead time not considered. From 50%
INLx to GLx - input to 50% output
Propagation delay
matching high-low | terop_matcHn | O 25 ns
side?
Channel-to-channel
propagation delay terop_match cn | O 10 ns
matching?
Channel-to-channel
dead time matching” torwarcncn | 0 10 ns
Threshold voltage referred to:
Gate to source For pull down GHx - SHx (resp. GLx-
comparator Ves_cpm_TH 250 mV | SLx for low side driver).
threshold For pull up VCCHS - GHx (resp. VCCLS
- GLx for low side driver)
Datasheet 16 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max
Gate to source ¢
comparator deglitch | o-"-PEetT 500 ns
time? o
Synchronous Buck Converter
PVCC_SETPT=b’11, PVDD =8V, lypps=
6.5
0A
PVCC_SETPT=b’10,PVDD =8.5V, |
Buck converter VDDBioy 70 v pvee_ VDDB
output target voltage =0A
8.0 PVCC_SETPT=b’0x, PVYDD =9.5V, lype
' =0A
PVCC_SETPT=b’11,
55V=<PVDD<8V
4.6 6.5 6.65 Buck with fixed duty cycle. VDDB
dependent on lyppe. Min value
defined at lyppe = 200mA condition
PVCC_SETPT=b’10,
Buck regulator output 5.5V=<=PVDD<8.5V
voltage at low input | VDDByow v |46 7.0 715 |y Buck with fixed duty cycle. VDDB
voltage (PVDD) depends on lvooe. Min value defined at
lvope = 200mMA
PVCC_SETPT=b’0x,
55V=<PVDD<9.5V
4.6 8.0 8.21 Buck with fixed duty cycle. VDDB
depends on lyppe. Min value defined at
|VDDB: 200mA
PVDD >VDDBnou+ 2.5V, lvops
10 9 o transient from 60 mA to 540 mA (10%
° | t090% load transient), Cypps =47 YF,
Buck con\/lerterl ; L =22 pH, fauex sw= 500 kHz
tput volt AVDDB
RN o PVDD > VDDByou+ 2.5V, hoos
& 95 5 % transient from 60 mA to 540 mA (10%
' to 90% load transient), Cvoos = 47HF, L
=10 IJ.H, fBUCKﬁSW: 1000 kHz
PVDD =9.5 V. VDDB supplies charge
600 mA | pumps, DVDD linear regulator and
Buck converter VDDB pin
maximum average lvooe_max PVDD at low input voltage range
current 200 mA (VDDBNOM,Lv).VI?DB supplies charge
pumps, DVDD linear regulator and
VDDB pin
Buck
uc \ converter DCauex 95 %
maximum duty cycle
Datasheet 17 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max
Buck converter high
- . & Roson_suck_ns | 0.7 14 2.2 Q
side switch Roson
Buck converter low
. . Roson_suck s | 0.3 0.45 1.0 Q
side switch Roson
Configurable via OTP write. May vary
during load steps.
450 500 590 Valid for the recommended
component values Lsuck=22uH and
Buck switching Cauck=4TUF. See Table 22
) fauck_sw kHz ] - )
frequency Configurable via OTP write. May vary
during load steps.
850 1000 | 1150 Valid for the recommended
component values Lgyck= 10pH and
Csuck=4TUF. See Table 22
Buck converter Actual value depends on buck
tvops_sFT_sTART 1500 | us P

soft start timing?

output filter

Linear Regulator DVDD

Programmable via SPI or external

33 pull down resistor on VSENSE pin:
Regu lator ta rget DVDD v R<=3.3 kQ=DVDD=3.3V
output voltage Programmable via SPI or external
5 pull down resistor on VSENSE pin:
R>=10 kQ=>DVDD=5.0V
Outputvoltage DVDDue | -2.5 25 | %
accuracy
Load current Iovop 300 mA
Static line regulation ADVDDyne 10 mV VDDB=6.5V...8 V, lovop=300 MA
= + =
Static load regulation | ADVDD,ox 40 my | YDDB=DVDD+L5V, lowp=1mAto
300 mA step
Analog programmin
naiog pros & | tur 25 us | Each VSENSE and/or CS_GAIN
pins period
Programmable via SPI. Delay
DVDD turn on delay? | towop ton oy | 200 800 us | between VDDB UVLO until DVDD
ramp up start
Datasheet 18 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max
Configurable via SPI- Current
limited by lovoo_i L. If due to larger
DVDD soft start t Cowvop Values, programmed timin
s star PEDST 1 100 1600 |ps | ovevaties, Prog ming
timing START is not achievable, start-up time is
defined by tpvpp_ser_srarr =
CDVDD = DVDD
IDVDD_I_LIM
Current Sense Amplifier
. Configured either via external
Closed loop gain Ges 4 64 V/V resistor or SPI
Gain error? Ges_error -1 1 % Measured at SLx-CSNx=0.025 V
Offset input referred” | Vcs os -600 200 600 HV | Gain=32, inputs shorted
Offset temperature AVes os/ s uv/
drift? AT oC
Current sense .
blanking time? tes sLank 0 8 us Programmable via SPI
Time from input signal step to 1%
600 of final output voltage. Input
N voltage step of 0.2 V. Gain 4 to 24
Amplifier output . . .
L) teso_serTiNG ns | Settling time from input signal
settling time )
1000 step to 1% of final output voltage.
Input voltage step of 0.2 V. Gain 32
to 64
Unity gain
bandwidth? GBW > 8 MHz
Common mode
- ) CMRR 60 80 dB | Gain=8, fswfrom 0 Hz to 80 kHz
rejection ratio
Power suppl 60 Gain=8, f<1 MHz
wersueRyY | PSRR dB
rejection ratio 40 Gain=8, <10 MHz
Input bias current lesn 50 WA | Current drawn into pin
Common mode input
range? Ves_com -0.3 0.3 Vv
Differential mode input]
range VCS?DIFF '03 03 Y
Current sense output v 03 DVDD- Y
voltage range 0 : 0.3
Datasheet 19 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max
Output voltage slew Gain=8, Ri=470 Q, C,=330 pF. Vsix=
_ 10 b b
rate? SReso 10 Vs +/- 250 mV
Propagation delay 130 CSAMP in shunt mode
from gate driver (Gxy)
2. tesamp_prop ns
transition to CSOx 400 CSAMP in Rosoy mode
activation?
?el;:}f:;ctz r(ii:s\;i)lfage v 1/4* 1/2* v Depending on DVDD selected
SREF DVDD DVDD value: DVDD=3.3V / DVDD=5V
VREF
Outputvoltage CSAMP internal offset voltage
reference (offset) - Ves_ReF_acc -2 2 %
) error. DVDD error excluded
VREF- accuracy
h ircui .
ﬁ:ﬁﬁtpm short circuit lcs_sc 20 mA | Pin CSOx shorted to ground
1.7 N
Auto-Zero active ormal mode
time? tauto_zero us
2 Rdson sensing mode
100 If GHx is switching
Auto-Zero tauTo_zero us
. 1)
cycle time e 200 If GHx is not switching
CS_GAIN/AZ external
Auto-Zero Signal fAZ_CP_CLK_OFF 5 100 kHz
frequency?
CS_GAIN/AZ external
Auto-Zero signal taz_ext_pw 0.1 3.5 us
pulse width?
Current Sense Amplifier Over-Current Protection Comparator and DAC
Current sense over-
current comparator Ves_oc_mvst 5 mV
hysteresis
Over-current
. Ves_ocp_orse Ves_oce_tip=200mV, Ves_ocp_thn = -
comparator input -12 12 mV
T 200mV
offset
(?verl—cu rrent deglitch | tcs_ocp_pesui 0 8 us Programmable via SPI
time? cH
Current sense input
referred OCP )
threshold positive Ves_ocp_tHP 20 300 mV | Programmable via SPI
target level
Current Sense Input .
referred OCP Ves ocptin | -300 -20 mV | Programmable via SPI
Datasheet 20 <Revision 1.20>
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Parameter Symbol . Unit Condition
Min Typ Max

threshold

negative target

level

Over-current

blanking time? toce siank | 0 10 us | Programmable via SPI

Analog to Digital Converter (ADC)

ADC resolution ADCres 7 bits
ADC gain error €apc_can_err | -1.05 1.05 %
ADC offset error €apc_OFFs_ERR | -2 2 LSB
ADC conversiontime | tconv 1.28 us

Digital Inputs (INHx, INLx, SCLK, nSCS)

0.8 DVDD = 3.3V. Applies also to nBRAKE

Input [ogic low v Y function in VSENSE/nBRAKE pin.
voltage MPUTIE 18 DVDD =5V. Applies also to nBRAKE

' function in VSENSE/nBRAKE pin.

18 DVDD =3.3V. Applies also to nBRAKE
Input logic high v ' v function in VSENSE/nBRAKE pin
voltage P 3.0 DVDD = 5V. Applies also to nBRAKE
’ function in VSENSE/nBRAKE pin

Internal pull-down . .
resistor to GND Reo_pis 200 kQ | Applies to INHx, INLx and SCLK pins
Int [ pull-
nternal pull-up Roy nsce 200 KO

resistor to DVDD

Digital Inputs (CE, EN_DRV)

Internal pull-down
Vee> 2V

resistor to GND CE Ren_ce 350 625 850 kO “
Internal pull-down
resistor to GND RPD_EN_DRV 500 kQ
EN_DRV
CE threshold voltage

= s AV 2.7 V| Ta=-40to 125C
rising
CE threshold voltage _
falllng Vee tHF 0.6 \' Ta=-40to 125C
CE pinsink current Ice_snk 10 MA | Current flowing into CE pin
EN_DRV threshold v 0.5* v
VO lta ge EN_DRV_TH DVDD
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Parameter Symbol . aues Unit Condition
Min Typ Max
EN_DRV watchdog
. Ven_prv_wp_TH 0.8*
function threshold DVDD Vv
voltage high "
EN_DRV watchdog
. VEN_DRV_WD_TH 0.2*D
signal threshold VDD Y
voltage low }
EN_DRV threshold VEN_DRV_TH_HY 4 % Applles to VEN?DRV?TH, VEN_DRV_WD_THH and
VOltage hyStereSiS s VEN_DRV_WD_THLth resholds

Digital Output - nFAULT

Output logic low

voltage Voo 0.6 \Y lo=5mA
NFAULT internal pull- .
up resistor to DVDD Rpu_nFauLT 200 kQ | Pull up resistor for nFAULT
Digital Output - SDO
Output [ogic low v 0.7 Y DVDD =3.3V, lo=5mA
voltage o 0.9 DVDD =5V, lo=5mA
Output logic high v 24 y DVDD = 3.3V, lo=5mA
voltage o 4.1 DVDD = 5V, lo=5mA
SDO internal pull-
down resistor to Rep_spo 200 kQ | When nSCSiis high
DGND
OTP Programming
OTP programming PVDDore _rr 13 v Below this value an OTP blocking
supply voltage? 06 will occur
OTP programming T 150 °c Above this value an OTP blocking
temperature? OTP-PROG will occur
Watchdog
Watchdog timer Applies to buck converter input
period for buck two_suck_T 15 ms | selection only. Not configurable
converter input value
Watchdog EN_DRV
. & - toenorire | 450 1500|550 | Hz
requency 0

Overload Protecti

ons Gate Driver

PVDD UVLO threshold

fising Vevop_uvio R 4,95 51 5.25 Vv
PVDD UVLO

. Vevop_uvio F 4.85 5.0 5.15 \"
threshold falling
VCCHS UVLO

V 5.6 5.8 6.0 v
threshold rising HS-UVLO.R
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Parameter Symbol . Unit Condition
Min Typ Max
VCCHS UVLO
V 43 45 4.7 \"
threshold falling Ho-UVLoF
VCCLS UVLO
V 6.1 6.4 6.7 \"
threshold rising LS-VLOR
VCCLS UVLO
4.3 45 4.7 Vv
threshold falling Vis.omo ¢
Overload Protections Power Supply System
VDDB UVLO rising v 42 43 44 v
th reSh o ld VDDB_UVLO_R . . o
VDDB UVLO falling v 41 42 43 v
threShOId VDDB_UVLO_F . . .
VDDB OVLO rising
V 105 108 111 % Percentage of target output value
threshold /O0B-OVLOF ° 8 getoutputvalu
VDDB OVLO fallin
threshold & Vvops_owor | 101 105 107 % Percentage of target output value
Buck OCP (inductor 1.0 fauck_sw=500kHz
luck_ocp_TH A
current) threshold 1.3 fouck sw= IMHz
Buck OCP hysteresis | lsuck_ocr_tvs 50 mA
DVDD UVLO rising
V 85 % Percentage of target output value
threshold PYPD-LVLOF ° 8 getoutputvalu
DVDD UVLO fallin
threshold & Vovoo_uvio_f 75 % Percentage of target output value
DVDD OVLO rising
V 110 % Percentage of target output value
threshold PYPD-OVLOR ° 8 getoutputvalu
DVDD OVLO falling
V 105 %
threshold DYPD-OVLOF °
DVDD target output . .
current limit lovop_1_uim 50 450 mA | Configurable via SPI
T,=-40 °C to 125 °C, limit setting to
DVDD target output 30 10 % |ggma &
current limit I
Ppp-LAce T,=-40 °C to 125 °C, for other limit
accuracy -18 10 % .
settings
Over-Temperature Protection
Over-temperature .
shut-down threshold | 0 T>™ 150 ¢
OTS Hysteresis OTShys 10 °C
Over-temperature ..
. OTWry 125 °C Measured via internal ADC
warning threshold
Over-temperature
. . OTWhs 10 °C
warning hysteresis
Datasheet 23 <Revision 1.20>
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Values . .
Parameter Symbol . Unit Condition
Min | Typ | Max
Locked Rotor Protection
Locked rotor detect .
time! tiock 1 8 s Programmable via SPI
SPI Timing Requirements?

Clock period tewk T7 ns

Clock high time terkn 20 ns

Clock low time toke 20 ns

SDI input data tSET?SDI 10 ns

setup time

SDIl input data tHp_soi 10 ns

hold time

SDO output data towy_spo 0 20 ns | SCLK high to SDO valid

delay time

SDO rise and fall time | trr_spo 10 ns

nSCS enable time ten_nscs 50 ns nSCS low to SDO transition

nSCS disable time, tois nscs 50 NS Inscs high to SDO high impedance

nSCS hold time tHp_nscs 50 ns Falling SCLK to rising nSCS

nSCS setup time Tser_nscs 50 ns | Falling nSCS to rising SCLK

nSCS sequential tseq_nscs 450 ns | Rising nSCS to falling nSCS

delay time
1) KLEL L=zt
Datasheet 24 <Revision 1.20>
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nSCS _tseTnscs tH‘D—"S‘f ‘tSEQ—"Scf
—\ g
y/4
/7
< teix >
SCLK PRCTTRCEVR RS
undefined
tser_soi| | tHp_soi
SDI <> i« > v/
N\\V//4 \/// 4 \\V/i \\
undefined MSB LSB undefined
1//A\Y 1//A\\Y 77\ 1
77
y74mN
SDO ) /4 N\\Y// \\V//4 P \/// \ Hiah 7
__High Z ndefine MSB LSB 10
\Y J//A\ F//A\N y/ A /\N /i
| 77
t f
<" 5 &5 —> | e _s0o <«—» Iois_nscs
& 3 SPI T{EEX TR FE
Datasheet 25 <Revision 1.20>

<2024-03-22>



o~ _.
MOTIX ™ 6EDL7141 @Ineon
Datasheet -

FEam— R
2.6 B YE

TERMHTBOHEFRRFAETRITHERS. WBIEREEFNIH. FRIEFEIREA, T=25C, FIEREY
Bt hEE (FREiLids. BARMMMRIERSEBXSELLPGND hEE, HRBHLIDGND ABE) ,

IPVDD vs. PVDD during STOP state (CE = low)

00
o

~
o

-}
o

w
o

g Temp 125C

=== Temp 25C

IPVDD (pA)

w
o

Temp -40C
20
10
s 55 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 63
PVDD (V)
= 4 STOP IRZF PvDD 5| I EB 778 #55 PVDD BEJERYX A - CE 1 EN_DRV MK &R HE

IPVDD vs. PVDD during STANDBY state (CE = high, EN_DRV = low)

I
£
a == Temp 125C -
a
z = Temp 25C
= Temp -40C-
2
0
55 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
PVDD (V)
&5 STANDBY IXZ&T PvDD LRIEFHFES PVDD BBIERIX R - CE B FEnIEME,
EN_DRV K F/EchSR{E
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IPVDD vs. PVDD during ACTIVE mode (CE = high and EN_DRV = high)
80
70
60 d
T 50
£
0o 40 —t— Temp 125C-
=)
> —&— Temp 25C -
8 30
Temp -40C -
20
10
0
55 8§ 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
PVDD (V)
= 6 BRI E b ACTIVE IR PVDD WY ERSR/H#E S PVDD EB[ERYXF - CEF
EN_DRV B FEsNRE
VCCLS vs. VCCLS load at Temp 25C and PVDD 18V
14
12 = —
;ID
q e ——PVCC 15V
9 —=—PVCC 12V
= g PVCC 10V
PVCC 7V
0
0 20 40 60
VCCLS load (mA)
= 7 £ PvDD 18 VEY, R[E PvcC ERERY veeLs FIHBES vecLs X R , HERE
?‘J Ccpr1(2)= 220 nF, Cvcas=1 |.I.F, VCCHS ﬁﬁy‘] 20mA
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VCCLS vs. VCCLS load over at Temp 25C and PVDD 10V
16
14 i
12 i
10
—— PVCC 15V
9
O 3 —8— PVCC 12V
o
= PVCC 10V
) PVCC 7V
4
2
0
0 20 40 60
VCCLS load (mA)
= 8 £ PVDD 10V ES, R[E PvcCcEZEBM veeLs EHBES vecLs L EMN (R, HAURE

39 Cepi2) =220NnF, Cycas = 1UF, VCCHS fa# 77 20 mA

16

12

10

VCCLS
oo

VCCLS vs. VCCLS load over at Temp 25C and PVDD 5.5V

10 20
VCCLSload (mA)

30

=g PVCC 15V

—_—  n —a—PVCC 12V

PVCC 10V
PVCC 7V

A 9

Datasheet

£ PVDD 5.5V B}, F[E Pvcc ERERY veeLs EIYBES veeLs Xz , HEIRE

3 Ceprz) =220 NF, Cycas=1pF, VCCHS Ta# 9 20 mA
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(VCCHS - PVDD) vs VCCHS load at Temp 25C and PVDD 18V
16

14
) -_\\

-

10
—+—PVCC 15V

—=— PVCC 12V
PVCC 10V
6 PVCC 7V

VCCHS - PVDD (V)
oo

VCCHSload (mA)

=] 10 = MR IX =h a8 B R (VCCHS - PVDD) I BBES AR EPVCC ECE R VCCHS A FHM

XZ, PVDD 18V, BHEIR/FAH Ceri) =220 nF, Cycens=1pF, VCCLS faZ{H 20 mA

(VCCHS-PVDD) vs. VCCHS load at Temp 25C and PVDD 10V

‘\\.

[ra—

-
=

[
A

i
1N

B 10
a —— PVICC 15V
a
z a —=— pVyCC 12V
N PVCC 10V
T
S s PVCC 7V
>

4

2

0

0 20 40 60
VCCHS load (mA)
= 11 =M% 3X =h 2% EBJR (VCCHS - PVDD) g BBES FREIPVCC BEER VCCHS A Hi

X%, PYDDA 10V, BEEYR7FJY Ceriz) =220 NF, Cyccus=1HF, VCCLS faF(J9 20 mA
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(VCCHS-PVDD) vs. VCCHS load at Temp 25C and PVDD 5.5V
16
14
12
=)
= 10 —t=—PVYCC 15V
(a]
z " . . —m— PVCC 12V
v e ——— PVCC 10V
b 29
S s PVCC 7V
>
4
2
0
( 10 20 30
VCCHSload (mA)
= 12 = MR IR =h 2% EBIR (VCCHS - PVDD) 39 BBE S FEIPvec BEERY vecHs AR

X%, PVDD A 5.5V, BABIR )Y Cerir) =220 nF, Cyccus=1pF, VCCLS faEJ0 20 mA

DVDD 3.3V vs. DVDD load
34
338
3.36
334
s D
8 33 < g Temp 125C
Z 328 w=g==Temp 25C
3.26 Temp -40C
324
322
32
0 50 100 150 200 250 300
DVDD load (mA)
& 13 AFEEET DVDD 3.3V Al EBE S DVDD S IR &
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DVDD 5V vs. DVDD load
51
5.08
5.06
5.04
; 5.02
g 5 —— = 1 25C
Z 498 e 5C
496 -40C
494
492
49
0 50 100 150 200 250 300
DVDD load (mA)
= 14 AFEET pvpD 5.0 VEIHEES pvDD fa X R
Average VDDB vs. PVDD
85
8 [ra—— &
75
& g
; o P\/CC 15V
é 65 s=e P\/CC 12V
PVCC 10V
6 PVCC 7V
55
5
55 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
PVDD (V)
& 15 FRERRBIEYHHEBE (vbDDB) 5 PVvDD BEMNX R, HEEE, vpDB fa#f 200

mA, DVDD 51 50mA, PEEFHIRIZFXIMZS500 kHz, PVDD 18V
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Average VDDB vs VDDB load at Temp 25C and PVDD 18V
8.5
8
D
e 1 \VIHZ - PVCC 15V
ol n— 1MHz - PVCC 10V
g 1MHz - PVCC 7V
Qs 4 — e 500kHz - PVCC 15V
e 500 kHz - PVCC 10V
g =g 500kHz - PVCC 7V
55
5
0 30 60 50 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600
IVDDB (mA)
= 16 [ pvec FFEEF XM T b EF 1528 395 H BB E (vDDB) 5 VDDB i & (IVDDB)
X%, HEFEIE, PVDD18V,
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3.1

0

E17H

FEIKENF

= m i

TheEHEE

BLRVIEE, BEEXBEIREER, FETRNETHR, RIVFEFAMNAS D IHEEEIRM

Mo

CsoC

CS0B  CSOA

g 1—"? . PVDD
—é— N\/\ L3l T L
CSNA SLA | GLA| N.C.  BHA |GHA

1 40 38 ju( 37

>

CCLS VCCHS
Ls
chY
r

b 4 PVDD
Current Sense Control GD B
| | DIGITAL CORE B o
Hs eyl [
nscs » ol r
SHB
5 35
SCLK * oTP i < > ‘mjg
aults an 34| N.C
Sit Interface Memary Protections cous || B "
) . GLB
S0l > .| Configuration L 2 |"j}
“P| Registers ~ sLB
n R
I m
nFAULT v (Bﬁ—@ : %
! < CSNB
PWM i gl m
INHA > Gen. R 4 h
INLA e Control Logic <«—> o gl
I ! CSNC
INHB » BWM ! (J—: 20
. [ S !
INLB » Logic : al
(s 1
INHC » L+ P o|GD_C
LS
INLC > J76> }
cCLS
Y
Power Supply Control
I: H
A I L25 GHC o
J I VCCHS
CS_GAK\IZJ wDD
12 Sensing | Buck controller + Linear reg. f
Ros_can —l— E_ Charge pump 1 Charge pump 2
i / =
y 1 1 1 1 1
i i o 1
DGND 6 VSENSE/ DVDD PVDD PH VCCHS
B NBRAKE
i
Covoo —=/— —— Criig I VCCHS
< T =
Leucx ¥ Cvooa
5 & 5
= 17 IhREiERE
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3.2 PWM IR

MOTIX™ 6EDL7141 et ARER PWM B — N F AR FHE AR MCU K. F—MIEXZE 6PWM,
fERRE MCU BI751 PWM 55 AR HE A I stk IK5h28, 6EDL7141 SRIL T BIN=MER, ©NAERE
KB HITHI25IRAY PWM R, SR EMBIRIPIIEE, BRI UARNAGRSERENERNA L,
EREEX B R TTHEREEAER TR EHEB, SEAIEENGIENER T EY ALK S HHMEZ
== 0] A

6EDL7141 ZHFLLT PWMHRTY, A@id (il PWM_MODE i%&#E:

1. 6PWM
2. 3PWM

3. 1IPWMAlIREEL

4. HEREFRXSFIEEA 1IPWM

5. W /RERBRENZEBEIFN 1PWM R

UTNERM T B X8 PWwM RN FERANEZFAES.

P ALY REFH—EEE M, TITE=1E, BIHESHIER, EXMIELT, ZINGFEER
HEHYINHx FINLx 15 S22/ ZZDGND, ##1FGHx. GLx. SHx FISLx 155,

3.2.1 BERMIZIHEABIPWM - 6PWM

% PWM_MODE H1F28I8E /N b'0 i, 6EDL7141 BEE A/ MRIZEY PWM BN, TEUERT, FHiTHIZs
(MCU) RE=XEBEHHPWMES, SEMFAMEEMPWMZ BIEBEXEE, HFLEEFE, 6EDLT141 ¥
BTREEXEYE, LML IREEE .

VSENSE/nBRAKE 5 |HIAT B F LURIE AR EIEhEN. BRE 3.2.6 ETHRAXFIDERANEZER,
R8ERT 6PWMERNEER, B 18 ERTIHEXNRSAE,

%8 6PWM B HER
INHx INLX VSENSE/nBRAKE GHXx GLx SHx
1 1 1 LOW LOW High-z
1 0 1 HIGH LOW HIGH
0 1 1 LOW HIGH LOW
0 0 1 LOW LOW High-Z
X X 0 Brake cfg. Brake cfg. Brake cfg.
pr N X X EEBF
P HImpTEE AT LU E 9T A B IMIMOSFET. BB S MIMOSFET. £ TNEILZ /6]
B o B iR B E A
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MCU 6PWM Mode
mer @ TULTLILILILT @ e p o
" AL © MR
INHB e GHB
mer 0 TN " > :>
PWM t P ime
lmefg | | || || || | | INLB insertion GLB
PWM ti JUUUUUUl @ NHe | | 5 I'é. GHC ,
™ 8 AL § e ot |
I
GPIO [] | [JVSENSE/nBRAKE I
Current |
ADC [] -<| gevsig 4
Optional
) position sensor
Pos. sensmg! ]
= 18 6PWM HEI 55
3.22 ABE=1MIEmARNPWM-3PWM

18193 PWM_MODE i35i% & 7918 b'001, AJ¥F MOTIX™6EDL7141 BECE /9 3PWM R, 7EXMIE R T, S

SE—IPWMES

=) , 6EDL7141

=IRHE & o BV ERMRMES, HEANFTEENFEXEE, 3t

X B8] rl 3@ 3 {143 DT_RISE #1 DT_FALL 3/ %R 2, AFaIE (BT EBETHE) fREIE (HEE

EF) B9RHR.

TR TR LURBES INLX (E S

VSENSE/nBRAKE 5 |HIRT B FEEN&IGH, BXFIMERNMNEZERE, BEENE3.26E,

& 19 7iZ PWM R RS E,
xo 3PWMIRR EER
INHx INLx VSENSE/nBRAKE GHx GLx SHx
1 0 1 HIGH LOW HIGH
0 0 1 LOW HIGH LOW
X 1 1 LOW LOW High-Z
X X 0 Brake cfg. Brake cfg. Brake cfg.
b X X EEBF
P FIEHTHEERT LU E 9 # T AT B IENMOSFET, FrBEMIMOSFET, 7EXF 1L 2 /6] 5

BB 1R E B A

Datasheet
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MCU 3PWM Mode
PWM timer ] _rm_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ E INHA E GHA
INLA GLA
PWM timer 3 | | | | | | INHB pasn GHB
time >
E INLB insertion E GLB :>
PWM timer ] | | | | | | Ell INHC E GHC |
INLC . GLC :
|
GPIO [] [ [] VSENSE/ nBRAKE |
Current |
sensing |
ADC [Jr = == e o o o o o o o o o o o o o i o o e o =
Optional
- position sensor
Pos. sensing E]

= 19 3PWM B A

3.2.3 ABF—"MaANREERINEAPWM - 1PWM

% PWM_MODE F7F231KE 9 b'010 BY, 6EDL7141 FEEN 1PWM IR, EXMERT, 55 INHARAZTLEL
TSN A FHE 6EDL7141 =4 PWM BIHRY S=ELE (SHIRE) TN, WRERWMALURERmEIER
BT E. FIE INHC ESISLIR 12 FRIR A ER R AT AEAL, RIEAE DT_RISE # DT_FALL Y%
2B B ol A\ FEX BT E],

20 B/R7T 1PWM B RIEE

1PWM Mode
: GHA
PWM timer UL INHA (PWM IN)  —] Ly E@
GLA
INLA (STATEO)
cpio 0 | | J |
Dead
cpio 00 _| L | CJINHB(STATE1) _| time | E GHB
insertion GLB
| l [ | INLB (STATE2)
GPIO ; s
i GHC I
erio o NN INHC (12-step) =] —> E o ) "
optional I
INLC (not used) :
GPIO 1 VSENSE / nBRAKE Current |
sensing |
ADC === m e e e e e e e = e ————— -
Optional
Pos. sensing position sensor
& 20 1PWM IR AR
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Itegh, R A LGB F1E28 I PWM_FREEW_CFG TEFH I B[S R 2 E#TiERE:

o ZIRELIA - (i PWM_FREEW_CFG = b'1: fEXMERT, SUARFTAZRMN MOSFET (AZIRE, LR
REEERIE 10 FiRo

o EEBNEEN - 1 PWM_FREEW_CFG = b’0: 7EXFIERT, &M MOSFET B FHx, LUB/MEZR
ESBENHSESFE, IR EERNRE 11 Fir. .

12 PR IR A

N INHC BiER M BT OIE 12 T MAE. 56 FikEm ((EAMEIE—MEEE) MBtt, Z57%
AENAEZMBER, £ 12 FEERAET, HERDEINRE, EFNEFHBERE ZEERE
FBRIIEHITE 30° AR, 6 THBMRMABIEREN 60°% ZAEIRE 7 BVIKEMAIERKE), BEEEIH
NAEER. MITHIZSFTAEXLEEE, HIBE R 1050R 11F9EUEF4ESS INHA. INLA. INHB.
INLB# INHCo MBRFZERBERILIEH, INHCESHAMEHES 30° i—Kx (BAE) .

WR INHCESREETIR, MIGERFIZTER 10 3R 11 PRI A NHITIRME. FI80, NS INHC 5]
BIRFHEET, WEREHN 6 P MAEZR, R INHC 5|HflS, NEZRSHARERN 6 TR
EEZRIER 30 B, AP LUFERAXLETEA, ESIEFE 30 EYVIHE—IX INHC 5|/, LIGIE 12 Tk
mEE,

VSENSE/nBRAKE 5|/IE] B FEBHEIEh. SHE 3.2.6 F THREXFIMERANELZER.

TR IhEEHEE .

o INHA-PWMEIN, EX PWM HitH 5= EEAISAER

o INLA. INHB. INLB- HiEHIEXLZIIRHETER

o INHC-#ETR 12 MNP BRS. HNERE30 BRAETIIR—X

o INLC—TEURRX FIZMAR R, BN THL

o VSENSE/nBRAKE {55 - BUERY, 6EDL7141 s8I EBALHITN

e GHA. GLB. GHB. GLB. GHC. GLC- BE*:PWMEEHES

& 10 2R T ZIRELSURRY PWM RTURYRTBERTS, Tk 11 BT X5

& 10 w_RESERNIPWMER EER
INPTUS OUTPUTS
State IIII\\IIII-II;’, INHC ‘rllsl‘;;NAT(IiE/ GHA GLA GHB GLB GHC GLC SHA SHB SHC
INLB,
AB 011 0 1 PWM LOW LOW HIGH LOW LOW HIGH LOW
AB_CB 010 1 1 PWM Low Low HIGH PWM Low HIGH Low HIGH
CB 010 0 1 LOW LOW LOW HIGH PWM LOW - LOW HIGH
CB_CA 110 1 1 Low HIGH Low HIGH PWM Low Low Low HIGH
CA 110 0 1 LOW HIGH LOW Low PWM Low Low - HIGH
CA_BA 100 1 1 Low HIGH PWM Low PWM Low Low HIGH HIGH
Datasheet 37 <Revision 1.20>
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INPTUS OUTPUTS
INLA
State INHB’, INHC :SI;I:'{NAT(ZI GHA GLA GHB GLB GHC GLC SHA SHB SHC
INLB,
BA 100 0 1 LOW HIGH PWM LOW LOW LOW LOW HIGH -
BA_BC 101 1 1 Low HIGH PWM LOW Low HIGH LOW HIGH LOW
BC 101 0 1 LOW LOW PWM LOW LOW HIGH - HIGH LOW
BC_AC 001 1 1 PWM LOwW PWM LOW Low HIGH HIGH HIGH LOwW
AC 001 0 1 PWM LOW LOW LOW LOW HIGH HIGH - LOW
AC_AB 011 1 1 PWM LOW Low HIGH Low HIGH HIGH LOW LOW
Align 111 X 1 PWM LOW LOW HIGH LOW HIGH HIGH LOW LOW
Stop 000 X 1 LOW LOW LOW LOW LOW LOW - - -
e | o | x| o |k S o o b | Bnke o ok o
P X EFILEEF
JE SHx 77E BB FETZET SHx 5 /BIIRHE PWM 15 S 7 GND FUE 7/ 2% FB/E 28 Bt FB % 2 [a] LT
RN AFTNE, BHEEIFIENMOSFET 2520 FF A Z
E HIZTHEE T YA E T A B IRMIMOSFET . BT B = lIMOSFET, TEXA TNAEIRZ (6]
Ba g E it iR £ Y.
z11 #HERSRIPWMIEN B ER
INPTUS OUTPUTS
INLA, | INHC | VSENS
State | INHB, E/nBRA| GHA GLA GHB GLB GHC GLC SHA SHB SHC
INLB, KE
AB 011 0 1 PWM IPWM LOW HIGH LOW LOW HIGH LOW -
AB_CB 010 1 1 PWM IPWM LOW HIGH PWM IPWM HIGH LOW HIGH
CB 010 0 1 LOW LOW LOW HIGH PWM IPWM - LOW HIGH
CB_CA 110 1 1 LOW HIGH LOW HIGH PWM IPWM LOW LOW HIGH
CA 110 0 1 LOW HIGH LOW LOW PWM IPWM LOW - HIGH
CA_BA 100 1 1 LOW HIGH PWM IPWM PWM IPWM LOW HIGH HIGH
BA 100 0 1 LOW HIGH PWM IPWM LOW LOW LOW HIGH -
BA_BC 101 1 1 LOW HIGH PWM IPWM LOW HIGH LOW HIGH LOW
BC 101 0 1 LOW LOW PWM IPWM LOW HIGH - HIGH LOW
BC_AC 001 1 1 PWM IPWM PWM IPWM LOW HIGH HIGH HIGH LOW
AC 001 0 1 PWM IPWM LOW LOW LOW HIGH HIGH - LOW
AC_AB 011 1 1 PWM IPWM LOW HIGH LOW HIGH HIGH LOW LOW
Align 111 X 1 PWM IPWM LOW HIGH LOW HIGH HIGH LOW LOW
Stop 000 X 1 LOW LOW LOW LOW LOW LOW - - -
Brake | XXx X 0 Brake | Brake | Brake | Brake | Brake | Brake |Brake |Brake |Brake
cfg. cfg cfg cfg. cfg. cfg. cfg. cfg. cfg.
2 X BT EEEF
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PN SHx F73 B8 FAT 2677 SHx 51BITE GND F B 775 26 BB /£ 5L Bt BB £ .2 6] T,
HTETIRE, EEESNFENMOSFET 3540 FFIFHKES
pr N FIZHTNEE BT YA E T H A B IEMIMOSFET, FrBE A MIMOSFET, 7EXA TNEWZ 8]

BBt iR E B i

3.24  H—TMRANPWM, BIERERSBANBITIRE - FERE RS
B 1PWM

MOTIX™6EDL7141 EEF=1E/RELERZE (WE3.6.8F) , AFHRMEBNANEIIET, XAXATHFIEFIE
RN, Ee] AT EEhIRE) PWM HREIRT, MiEL MCU R PWM IR R, XIS R ASBUREL N B AR 9 AT
BB, XLERY i@ E R EIRIE T SS E M E R AR INHA B SR HE S,

EEALER, EE)% PWM_MODE (IHEE NED 011, R 12FAITRHNEBRRAERAER, TIER
T, 6EDL7141 5E/RERBIWAEREAE PWM FBHESHAXIER, Mt ESH ST LEFMZER
INHA & = EEFSERIRE

IRHE DT_RISE #] DT_HALL RHY4RIZ(E, BohiEAFEXES(El,

583235 # M, BRPALUEERMETENREASER, XEHEAIEL PWM_CFG F1FesHHIAIE
PWM_FREEW_CFG i#1T4RIZ: —HREBEMEE R, —REERRETEER. B Low”KE X 1291
“IPWM” ST Bl AT M 2,

5HPWMIRTUZEA, VSENSE/nBRAKES |FIAT I F MGG, &WE 3.2.6 ETHAEXFIHMERNNELZER,

MCU or 1PWM Mode
simpler with Hall Sensors
circuitry
GHA
. INHA
PWM timer [ (PWM IN)  — 5 IEI;
INLA (HA) GLA
INHB BEE -
= t|m§ L3 g )
insertion
INLB (HB) GLB
GHC
GPIO L INHC (DIR)  _] E Hall
K II: I'l Sensors
INLC (HC) GLC :
GPIO L VSENSE / nBRAKE 1
Current |
sensing |
ADC [ === o e e ———]——-——= “
& 21 1PWM R E/RERZR, BIERAIR
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=12 HERSERMIPWMIER EER
INPUTS OUTPUTS
[I.I\I’\IBL’)((:] INHC-Dir ‘:ISBTQ'\II\?(I;/ GHA GLA GHB GLB GHC GLC SHA SHB SHC
101 1 1 PWM IPWM | LOW LOW LOW HIGH HIGH |- LOW
100 1 1 LOW LOW PWM IPWM | LOW HIGH - HIGH LOW
110 1 1 LOW HIGH PWM IPWM | LOW LOW LOW HIGH |-
010 1 1 LOW HIGH LOW LOW PWM | IPWM | LOW - HIGH
011 1 1 LOW LOW LOW HIGH | PWM | !PWM |- LOW HIGH
001 1 1 PWM IPWM | LOW HIGH LOW LOW HIGH | LOW -
101 0 1 LOW HIGH LOW LOW PWM IPWM | LOW - HIGH
100 0 1 LOW LOW LOW HIGH PWM IPWM |- LOW HIGH
110 0 1 PWM IPWM | LOW HIGH LOW LOW HIGH LOW -
010 0 1 PWM IPWM | LOW LOW LOW HIGH HIGH - LOW
011 0 1 LOW LOW PWM IPWM | LOW HIGH - HIGH LOW
001 0 1 LOW HIGH PWM IPWM | LOW LOW LOW HIGH -
XXX X 0 Brake | Brake |Brake | Brake |Brake |Brake |Brake |Brake | Brake
cfg. cfg. cfg. cfg. cfg. cfg. cfg. cfg. cfg.
111 X 1 LOW LOW LOW LOW LOW LOW = = =
000 X 1 LOW LOW LOW LOW LOW LOW = = =
pE XET IR B Fo XXX ZAZTBIEITRMNAS
pE K BETTIERTZIURE, [/ Fo
JE: SHx 55 BB-FHY 2T SHx 51ITE GND F1E 7/ 46 B /% B 7B 1 7B /% Z ]2/
AT RE, RIS MOSFET 2740 X 1A 2o
A XIFZIRELL IR, 1E5/F IPWM” EpEHN Tow” .
A FIEHTHRE AT LY H9 FT A E 1R MIMOSFET AT B mMIMOSFET, {EXETETT 2 E]

RE GBS REN B

U TRIARIN T RIS S IhEE:

INHA - PWM 58I\, TEX PWM =S8 5L FNSa=

INLA. INLB. INLC- E/REREMAN (HA. HB. HC) RIEENIMIBENX PWM iaHIER,

VSENSE/nBRAKE 155 - BUERY, 6EDL7141 5@&IHITHIZIE M,
INHC - Fafzhl. BfRiEHlssiEd, AFEXBYEEA .

GHA. GLA. GHB. GLB. GHC. GLC- SUFEMET PWM iHIE S,
ARSI R EEWE 22 Pz
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i)( MOSFET OFF
n_l-l_ ¢ MOSFET PWM

¢ modulated

0 i MOSFET fully ON

& 22 6 SFXRBEE, AN TBHMERRBR-RELRRI, NEEBEFA,.

3.25 TERERSBEANNXEBERUINEEA PWM - FERERSSHN
REEFR 1PWM

B TEARFATHNABERLNEFSNEZENXRBRRER, BAFENAEIEUKLIE/NIEHE
ToHFEE/NIPCBETR . XMPWMIRR T F R L 2FHIFR B MOSFET Z [B] B 5 53 BECMOSFET R,
Ho ZEERESMFAEMMOSFETZ B BRBIFLIRB M. XA LUAIT BR 12 FImHNEEBERIIR
13 3RL W,

TEE—RBSHEER, PLREEREFRESMMOSFET (PWM JEH] MOSFET) , TH{EMI MOSFET 3445
WFSBERE. EERBSEEETR, RMNIMOSFETEEL B RIEIF REPWMIABIMOSFET, HE L&
MOSFETE 25, WRIFEEEREPESHT. B 2BUBEARETRTHXRKS. BF, KSAZEFEK
TEMIES, KECELRTEMIES, KENERSLZEREIREA, EFMFHRTEIR.

PWM_FREEW_CFG Al IR ECE AN R EH T4 R. —REBEXXRETREER, AJLUETER 135
B9 “IPWM” BB T EE R0 LOW SR,
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#13 HECERNZEBEREIFN 1 PwM BXEER
INPUTS OUTPUTS
[II\I’\IBL::] \;SBE;:\T(Z/ Fully ON GHA GLA GHB GLB GHC GLC SHA SHB SHC
INHC (Dir) =1
101 1 Low side | PWM IPWM LOW LOW LOW HIGH HIGH = LOW
100 1 Low side | LOW LOW PWM IPWM LOW HIGH = HIGH LOW
110 1 Low side | LOW HIGH PWM IPWM LOW LOW LOW HIGH -
010 1 Low side | LOW HIGH LOW LOW PWM IPWM LOW - HIGH
011 1 Low side | LOW LOW LOW HIGH PWM IPWM - LOW HIGH
001 1 Low side | PWM IPWM LOW HIGH LOW LOW HIGH LOW =
101 1 High side | HIGH LOW LOW LOW IPWM PWM HIGH - LOW
100 1 High side | LOW LOW HIGH LOW IPWM PWM - HIGH LOW
110 1 High side | IPWM PWM HIGH LOW LOW LOW LOW HIGH -
010 1 High side | IPWM PWM LOW LOW HIGH LOW LOW - HIGH
011 1 High side | LOW LOW IPWM PWM HIGH LOW - LOW HIGH
001 1 High side | HIGH LOW IPWM PWM LOW LOW HIGH LOW -
INHC (Dir) =0
101 1 Low side | LOW HIGH LOW LOW PWM IPWM LOW - HIGH
100 1 Low side | LOW LOW LOW HIGH PWM IPWM - LOW HIGH
110 1 Low side | PWM IPWM LOW HIGH LOW LOW HIGH LOW -
010 1 Low side | PWM IPWM LOW LOW LOW HIGH HIGH - LOW
011 1 Low side | LOW LOW PWM IPWM LOW HIGH - HIGH LOW
001 1 Low side | LOW HIGH PWM IPWM LOW LOW LOW HIGH -
101 1 High side | !IPWM PWM LOW LOW HIGH LOW LOW - HIGH
100 1 High side | LOW LOW IPWM PWM HIGH LOW - LOW HIGH
110 1 High side | HIGH LOW IPWM PWM LOW LOW HIGH LOW -
010 1 High side | HIGH LOW LOW LOW IPWM PWM HIGH - LOW
011 1 High side | LOW LOW HIGH LOW IPWM PWM - HIGH LOW
001 1 High side | IPWM PWM HIGH LOW LOW LOW LOW HIGH -
XXX 0 X Brak Brak Brak Brak Brak Brak Brak Brake | Brak
e cfg. e cfg. e cfg. e cfg. e cfg. e cfg. e cfg. cfg. e cfg.
111 1 1 LOW LOW LOW LOW LOW LOW - - -
000 1 1 LOW LOW LOW LOW LOW LOW - - -
A X X EEEF REETEARZIULLE, WEREF,
GE: SHx J7/55 BB-F AT Ze T SHx 5 [ITE GND FlIE 77t/ € % 36 BBt BB [ %2 [B] LT,
K ETIE, FIE IR MOSFET 274 F X 1A/A 2o
Z X FZREL LT, 1517 PWMm” ExE#Y Tow” ,
2 HIEpTHEE AT E 9 F T AR B IR MIMOSFET . AT B IMOSFET, XA TEH 2 /6,

RE GBS REN B
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g/% i/(/ Txgr/

D [ B[
{17 {1 { { i
©) ® ©

Q__%
T\

'|—°'_}
AN
X
||—o-}-o
LN

MOSFET OFF

medulated

MOSFET fully ON

)
s

n_I-L i MOSFET PWM
!

B 23 REREFW 12 RETNIEME, SHE 1PwMIENEL, FET e ME (GEL) o
AEEER, AR RT —REHU, RREE

3.2.6 PwWMEIEHIE

FEZEINTERFRE PWMIRINH, IREFEAILUEANRIEHIGIRT. XMHIZIRIVAR IR 75 TVIKED
PWMIES, EEINFENLZE2RKS, XNFREBEHTAVAEXREE, AARAHAZIZHNHITIE]
ST TRENTHSNAR RSB UTFEHRI#R% 6EDLT141 HRYHITIEHE:

o FHIS | VSENSE/nBRAKE
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= miFE
o ERIMAASRTARIRIP (OCP) BKFE - AI4RIZ
o B AT BKIE - A2

£ L3iRA, VSENSE/nBRAKE 2Mi—a] LIz HI28F o AR B ohBIchE 4051, Hi 3 NI

FEALTAY ;2 R o

RN TRIEENIEREIETT, 58 VSENSE/nBRAKE MM FS B, A, —BEXMENKET, Mi%IXshes

BN BUESM MOSFET SN MOSFET, MM ESNHIEHEE.

6EDL7141 HIGHEB IR R IRBERE 24 FRRiH(TECE , @I X 1F28 PWM_CFG HAY{iLis BRAKE_CFG #1T4R1E,

B SSIR LA AR

o 1Ml MOSFET HllEh: A& HIshEMHES, PABEEM MOSFET B#E0E, FRE =M MOSFET &4 X,

o =M MOSFET HlIzh: A& HIshEMHES, FrE =M MOSFET 3E4#080E, FRrBRM MOSFET 384X,

o REHIZNRIN: EXMHFIIEHE, RAAESMHIEHFEMNGIEIZERE, EREFERT,
MOSFET LRIV 173394, MMRE T R2ARR @M.

o TIhEFIEN- SRSt (BFE) Wil REFIEHES, FrEARmEGIHNSEE. BHSAFPIER
8T MOSFET A ik E T ir TSP EM A BEMHITERIF. MNRFETIH A4 MOSFET 52K,
BINER IR,

Agifidshlgs (MCU) AILERFTITHIEMEA SHIEHEREVIE, LUENAFER Mo

1 Low {
4 + Side
& R — Braking

v

High
Side
— Braking

i
7
i o———o—o—
+‘M—C\o
| i|+
v

1 1
HS I T 1 Ls - (
s
=2 =) «| |88 [ Y —@
({f{ i 44 = is %/ g %/
= 24 SFRNAESIERNRSAES

ERIBHEIEF A2 81, 6EDLT141 SRIPEZIFF TR UHI TR 25N, RIEFIZNERITHIHETIIRE, %
REBETEXA—LE MOSFET FHiENSEXETEl, a0, HAMESMXE. {RMFTHBY, HES 2L, Rig
SMEIZHECE , N 6EDL7141 IZEPXF{EM MOSFET,
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HWANBCERNEXAYE], =EFTH AMBSM MOSFET IR E RS M MOSFET,

3.2.7 SEXHE{EN

6EDL7141 Y PWM BT HENTE B AME S (GHx - GLx) Z[B{ENFEXBYiE]l, DT_RISE iHENX T _EFHA
(BT =HEE) BIFEXETE], M DT_FALL NI E X T RS EXETE, &/)\JEXATE) (B
SR, THRIFABREMRY) BEREEST, UFIEHIEEZINEBE .

25 BT 1PWM REFEXIENRIFAESE, BENFENX. BAES IRk mLEsS 2
1818 —ER{E4BBFE] (teror_ns F terop_is ) o XL ENERTFAEEM PWM IR,

SEX RSB EERITRINEERBRENH IR, UWEEERNZENUS PwM FXEZHHAER. XH
R 7 BT BB A —EMSEUR (ERAE R R rT e B g iE P Al e WAV B &.

b LTS T RIEIX BT 1E]E LU /B = RO ERIMOSFET BIEHE, BBt I A Z50CP &
FHFEL R HIT B s

trroP_HS

% — o — %__ N ~ tovop
INHx 50% 7/ 50% \ e

—>
teroP_Hs

High side gate to / 50% \ 50% PVCC
source signal T N domain
(GHx-SHx)

Low side gate 50% S 50% [ PVCC

to source signal o f [domain
(GLx-SLx)
{DT_RJ\?:E ) tDT_FALL'
& 25 1PWM X TH pwM iENEER FE
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= RS
3.3 R A = MR BR Eh AR

MOTIX™ 6EDL7141 =#BERMMIMKIREHZS B —FUEohIREhEs, BENS LA EC B A EIZER IR s E#1TIRGS,
BEBE=ARmEBE TS, hAERMERRIEESSE 1.5

Bl {mAZ BB R AR IR EhER (S, BH{R 100% BV =M BIECERVIRENEEE, MM APREMA IR
IXzEhaso

HaESMRIPHER, URRMRRDSRAFEENZFGTREIET, BRSBTS (Vs IR
BERIENTHZSE (LENZRKMEER)

FIE=Z MR chSS £ ZRENIRE, AT NTASENIN =BHRIKEIZFHI LU THE:
o HRIRENER SRS

o [EEEREH

. BEREE

o fRIF

3.3.1  HRIEGhESZR T

ZBSEM T =X HEEMNSMAEMNIIREHEE. = MIIXEH2SFMEMIIREIES K AERMZRMIEIT, A, X
RN B ERIRIHISIT A E. FBERERRAT AR NIEsI2SHE, KNMIRIREI2SEVCCLSIHE, S
IR chas FHVCCHSE R, B FAZEIHE 5 4NE 26 Fimo

W% IR sh 2BV MIER 43 B VCCLS fEB, 23 1E® T{FBY, VCCLS tbstim“PvCC’{Ro VCCLS EB[EHR"LS EBTA
ZR"MVDDB BB[E (BPERRERRESIMEEE) =4, BRRERLEFEIMNKEBA Crio

W IR shes B = MIER 43 FRVCCHSTR B, — NIRRT R =4 = FPVDDRY“PVCC’EBIE, BFIEHRE
SMMOSFETIRENES, SRMIZRD M, BRERMNEETHFEEE—NVE"BES Cr2o PVCCEEREEY
SPIEEERRIE, HEN RHEZEIIZEMOSFETEIMIRIKEHER £,

VCCLS 1 VCCHS SR 5 FBEIPEFBER Cucas M Cucens o XELUREMPAFE TTHIIMEFET TR 22,

XA LEINERRE Y BRARPRINESHR=ERM, 85 VCCLS/HS RRIBESCR, LUIKEBhETE i
R ThEE BT LURZ R A S #io
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=i

VCCHS

v I ¥
|Phase B

PVCC  Cyees
A r—[]— HS Charge Pump Phase A

-
= E
: :
i :
1 1
H 1
! i
PVDD i i
PVCC_SETPT i 1
! ' >—O‘ ; (] GHC
CP2H y oots ! ; ﬁ GHB
: E : r
1 1
1 1
H 1
N 1
1 T
: ]
1 1
[

| Phase C Fdl

|

F — GHA
Cepz Ha—
= PVDD% : | = {] SHC
T L1 SHA
e e ————————————————
VCCLsl i Low Side Section i
~F ] 1
+ i Phase C dl i
PVCC Cyeis ! [PhaseB !
= i |[Phase A
+_ —GI%[]— LS Charge Pump E E
— PVCC_SETPT E >—O( i ( GLC
1
_I_—EJ_ ‘:, veeLs ! i % GLB
Cep1 — E . I GLA
CP1L ’ //\\_ i : | =2 E {1 SLC
GND i = t SLB
i T {1 SLA
[l
-
vDDB
& 26 W% 3R =h 235 Ha E 51

3.3.2 [EEZFITF
1541 MOSFET Vos EFHN FHERTEAIR MR AAREEMNB M —, 2L TEXREE:

o FFXIFE,

o SEXBEYEILIL,

o Vosi®%, MOSFET RIREHINEEE S, TR MOSFET I— N RBREE, mlRESHESHRIF S
14 )

o EMIIZIHHIMRIL,

o SHx 5|HIfARIERIEH,

o TIRERVZE HE2RI&IT (MOSFETE MESEIfiSIR B A L)

MOTIX™ 6EDL7141 BEASIETY MOSFET FFRRIEIEZR (Vos), EIERITHITHAE RIS AT HEINEI MOSFET HIARAY
WHREER, JMAIEFIRRBENLEH (MERIE) MTE (MSEMRE) EEE,

P BIL{ERE R, 182, 21EH6EDLT141 FERATIEE B 7w 5) MOSFET Y, /B 25
Z/E B LA EBIEFE,
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3.3.21 [EERISHSBNERSE

AP e LUEE SPI TGRS Z2aE R LU TS B E MR IR ch2Es BB RNt %

o lussre- 33 IHS_SRC: FAF3TFHEM MOSFET BIMRHRIXEh2S BB R {E

o lus sk - {38 IHS_SINK: FAFX<FAE Ml MOSFET UMK IXh2s B8 {E

o lisspe- 3K ILS_SRC: AAFFBEM MOSFET UMK IKENES BB IR (E

o lissink- I3 ILS_SINK:  FAFREFMEMI MOSFET RIMIR X Eh28 B iA{E

o lpresre— {33 I_PRE_SRC: AAFREINFEEMAMEM MOSFET NFRFE BB MR IXEhER BB, EB&E:T
15 I_PRE_EN B A, BNFFERIZENRAE M.

o lereswk - 133 I_PRE_SNK: FFXEFASMFEM MOSFET BIFRMR BB MR IR EhES BB, FBEIBEINL
15 |_PRE_EN B, BUFIKEBERFIEENRAE

o Torver- T35 TDRIVEL: RZFB lore sre VBT B)E. BMIFNEMIRcHESHZACE

o Torvez- {33 TDRIVE2: RZFA lus_sre F Ius_sre BIBT(E] 2. BMANEMIIREHES 2 BIHZECE

o Torves - {35 TDRIVE3: RZFH lere snk B BIE. mMARMIRzSSH=EE

o Torves - fI3E TDRIVE4: lus sk B Ius sk BIRZ FEBY Bl S MIFDMEMISREHEFH ZECE

27T B AR ER T —MalREMVACE . XFRI—Fh6PWMIRTL, FRUITHIZSTE INHXxF INLx 55 28]
BN EMIEXEE, ZIRshAREATFEM PWMER, NEKER, BFRRkERERER (BxX
BREERANFMES, 5BWE 25) .

— B SRR AR, MARIREhESRE N A ER A P BT JRAZ(E Ieresee EXBYIEREFRIAL, H5ELEY
181 Torver EXo TE Torve: AHAZ G, MOSFET itk BB EIRARIE R FAIZIEEIBIMEREE (Voseno TE Torver
Zia, WRIREhEIN A F— MR EERECE , 1FEEAYIEA Torve BN LLEHBARN BRI FHE
MOSFET B9 dI/dt ] dV/dt EXEE, EANESX MOSFET B9 Q. 7H. AP R LURELEFT UL EHA LU
BE Quilyy, MIMMER Torve BERITHE] dI/dt KB LUHITIEILITS ], NIRERTIE, 6EDLT141 NE
A RS MFEM (535U 7 lus_sre T lis_sre ) IR T BIMMIELE F 17280

Torve: BIERLE R T, MIRIRGHES HEINER AR (1.5A), LUHa{R MOSFET LARRIVEE SE, XIE{E MOSFET
W*&Eéﬁ% (Qod Qg st Qgs th ) Eiﬁ?ﬂlﬁﬁ?ﬁ’] PVCC 1Eo

MOSFET IR BBt &= & 4 SRV #2,

2E ZREFEEZ R GIEX OTEE, BTG AEFETE X6,

VGSELIRER

MOTIX™ 6EDL7141 Sp T MR EEMR EL RS, XLELLERBZ A F 1M ves {5 S RIBt IR B AR{E PVvCC, BITEZR
BB ER Vosx = PVCC - Vs cwp_th 5 TERREBPNER Vosx < Vs cwe o HARE ERFE—IEREY, HLIRSFEAELFHF
B EBRIRIEE N lnow Bo XN T R EIIFENESERMZM, Fia0, HESM MOSFET F/EMmIR
Il MOSFET XU, EXMIFERT, KM MOSFET BIRIFEIMRE L lhow 5BENE MOSFET BIMIK RIFTEIR
o OB 27 FA7R,s lhow VIR LARIR, BN AREEURTF Ves B, W& 28 Fir~, ERTECE lhow BBV 8]
B,

Datasheet 48 <Revision 1.20>
<2024-03-22>



o~ _.
MOTIX ™ 6EDL7141 @ iIneon
Datasheet -

=i E
FUARESERA T — N EERIMER , U LEIEEERAE S AR ERMAUELLIRES. FERIMIER

(=N
tvGs_cMP_DEGLITCH EXo

INHx
—_— | |
INLx 4—;.: tveu_ot rise tmcu_pt_FaLL | ——y
|
lhs_src FuL — — — :
|
’PRE_SRC — :
I =
| GHx HS_SRC :
0A : >
Ins sk — i o L |
lpre smk - — ¢ | ~lhoLp
I - Torives —’: |
|
S SNRFULL. o~ — e e pe ol L e e e e e 2 :
: |
[
lssreFur - ——+————T7—-b———————— — —— —— =
*lHolp | | +lhoLp
|
Ipre sre - — RS S
IGLX hsspe -— 4 — — — Lt _+ -!
0 Iis svk - — — I
| «—»i TorivE2
Ipre smk — _ W:‘—
|
ILs sNnk FULL- — — — — — :
Vbat I
27 6PWM X TREAXAFNEZERIZFINE (McUu HEAEXEE]) . A

BHER, KREESGBIEE (INxy—>G6xy) . ABSHKRTARERE

E28 B/ 7 =Ml MOSFET RYZE BB BB R IR TS, HMIB RIS FEM MOSFET, BHFERT
MOSFET U RREIMR BRI X S, AT RENEFEWIE Torve DR, AP A LSERIEHIEXET
BEXi® (%0 Q..) FEMBIMIMRERTE , M Q. 2iTH MOSFET Vo EIEFRMXESE, BT, 7 LUREF
HtX1s (40Q.) BIRIETE, QuiBHES Q. Lk A, EHitk, AT TR dv/dt B AEME
di/dt, EIRT RGBS Ik BB R IR 75 88

te4h, RIEEMAR MOSFET IARE, FRFEX (Quum ) AR m FLEEINFEERAIEHIB Q.. XEXAYHH
e BT EEMEE, FJMUN Qum EFESHIMIRER, MMEZMEEHEE, SNAER
BHEMN A BEERE Ve o

FizE BRI M 17 D AREHEFIERE. EHF 16 NMEH lere seosnk X 5 7350 1.5A FRIKEI BRI R AIE(E
FERAE o XYTF AR MOSFET, FFEERIEIAY Qg BUXETHAIBINY Qo I ER o T A ST EERIMIMR AR Bh 28 ThRE.
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RATENZEXIEEREIINER, NS 78 IDRIVE_PRE_CFG FIZEZ 1725 |_PRE_EN,

2 M—THFIREL R 77— T HFIRERT, /B A4S —HRI R, EEHHIZHFIEE
RHHISE THo TEULHAIE], BRI RESTEAZRTIEIAIR FIREE, AeT =R F e,

2 EIE BT i BIERT (7R PVCC, BAEBATN PGND) , MHRINE)IZSELT A5 =2
FEEE s Biie XIS Z BB T BT E, Bi7 9555381 F & 28 FHIiZ
2, X52ZFIEBET lhow B

INHx
| |
lHs_src FuLL — — JI- s e I
lpre sre — — by +lholp l
“._ Non-ideal
IGHX Ins_sre — — ¢ | “{Jehavior
. Ius_smic — e S " YU —————— . S i o - »
2Holp§ | Tprivez | _Torives s
Ipre smk — — . —F Toam A s e = — “Non-ideal
DRIVE1 —>| ;
IHs_sni_FuLL - : : Torives | behavior
[ | | | |
Vel S — Lo
| | : _f' ! +lhoup activation at : b | :
[ csHx : | | f.f : PVCC-Vos_our_t | L [
Vpiateau - 7| Jgﬂ__l.________l___x_.\l I
|7 —— Ny
Vast) — | e B dhe e s . -
| | | | = -luow activation at Vas cue
T } T T t T | |
I I ke >ie Ll
QQE(“‘) Qsw Qod Qe Qsw Qgs(th)
& 28 FE MR FE A ] MOSFET Mtk EE RV 4TS

Qe AN, ToIARENNLL IR ITHIFT A B E AR RRRE, AP AL Torve i@ B 0o XIS
MR IR Th 8 FFHAE AR Torwer JREN MOSFET » HTEEBALESR /G HENN 1.5A BB, T2ES Torve NECE. X
fRT K/ MOSFET MEREIZE, HEEEMGSRARIRA, $I40OoptiMOS™ 3K StronglRFET ™, ZE{iAith,
B] LU Torvez« Torvest/8 Tornes 3B /T 0, MMBLEXLEREE ., B 29 BT XMITHNSRGI, HAP
Torvez =0, MIEM TorvexIRBE R HFo

/’3':- N é/ @/ﬁ—% - '_HHY lgﬁﬂf TIXEHAT. s Zi 'yg Torve j TorvesIR B TR fﬁ/ﬁgﬁ; #’/5 TDRIVEZEE Torivea
l§_§7§7 0o /:V—Zﬂ‘_ﬂ; @E?ng/f/?fgﬁi@, ﬁ/f]:fffﬁy‘ (TDRIVEZEE Torives ) ﬂﬁgz?ﬁg)ﬁ?iclg
Ello LTR8BS iE YT 50
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INHx
| |
I |
lhs sRo FULL e o — e I
I |
| +lhoLp
IGHX lere sRe —
0A , 3o
[} PYSED] [E————— S RS S S S GO S | S — J
e Torive Torives lhoo
lpre sk —— — — — — F—_————————— — — — — — = e
Ihs_snk_FuLL I : : —>
l ' o
PvCC 4 — — 1 _ . . I
T I/l I\\ | I
V. | I/ | . : |
¥ (GoHX | I J | I I
Vpiateau — + — !ﬁf— ] S SV R N SV R R N I
Mg = —pg— —— I o = e e o s e o ek —o il
] I l I N\,
I | | | T 1 1
et [ —>
Qgs(th) o Qsd Qod Qsw Qgs(th)
29 ZEEB IR HA IE)MOSFETHIIMR EETRT BT o LA Torve: = 079651

3.3.3 HMRIEEHESEBERIREY

REINIREH RG] g 2 T A[EIRY MOSFET iR, g0, BB MOSFET NE AR, SinEEME
. MOSFET #BLt, EEEEESMEERE (Vewm)o X THEEBMMERRE, ZiEEF MOSFET BY RosonE
K F EFMEF MOSFET,

REIRENEBEER BN TR MOSFET /38 @ RRIBIRY S B HEFE Roson , MR ARSHITEHIFE. WE] 30
Fimo AT, RSKEIEBESEIMNAX LAREN TRERE, RRXSBESHNHXEF. AP A4IUR
ERSF AR SIERIIKE BT,

o 30 T |
E Ip = 35A
8 25
S
7]
3
r 20
R\
P T)=125°C
g 15
3
=]
@
2 10
c
J< T
o
& 9 T)=25°C
c
9
@
£ 0
4 6 8 10 12 14 16 18 20
Vgs, Gate -to -Source Voltage (V)

& 30 MOSFETH) B8R Rpson 5 Ves X RHIZR. BB Vos BEZFE{E MOSFETHY Roson
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6EDL7141 AAVFIRIT ARIBET SPI Z77251A%E MOSFET IRBhEE[E (PVCC EBIE) o HEHREBIE PVvCCERTF &M
FEMEBRR, BEENEIEEANE: 7V. 10V, 12VHI 15V, XE@id s PVCC_SETPT SER Y,

P BTFRAEERE (ZRE) HIRE, SlEER~EIEFA =06, SHESIFEE,

31 BRARTIEARG, BT IRGIEREIRBEMEBERIEHIMFEITEEMN MOSFET IR S B S 2
HEREER. BEF AZS 2R T IAETRERRNERE (EFIFRN Isns) FKIKEIMER
MOSFET BY Ves E# ., B E 7D TR 7 EMRIREhEZE M s sec BIEBIBER T , PVCC ZHRIIE T,

PVCC set point ) A) PVCC set point B)
(PVCC_SETPT register) Variable |LS_SRC (PVCC_SETPT register) Fixgd |LS_SRC
Fixed driver supply Variable driver supply
Vesix A Vs A
ASV ~ e e 15V -
12V - - 12V -
A /’g i !
0|/ N T / 10V - ;
J P } f
1™ Increasing il._s_snc value !
i
! : > / » t
{ K | R T | torop | tls RisE_ 12y |
——— :: Pt >
INLx | INLx |
31 HARMEM MOSFET FF X Rtk IXzh 2R EIEFE W AIECE M, A) AE— I EEBREE

(PvcC=12V), IE Iis nse B) EITEFTEBER, PVvCC WA= ERER _LFHETE

3.4 B REE

B PR e LURIEBRKREZFEE MOTIX™ 6EDL7141 RAYEE IR AVIR(E, UUTEOIER T XS,

3.4.1 FELfRT IR BY RS ER 12

BERETUAEARIMRITENFXBEBR, 6EDL7141 A LUEI I F 1788 CP_CFG RV
CP_CLK_CFG #17 SPI fRIZREFR LM ARV FSAR, BARERSE (SEF CBEMERS) BNERBMA
RIEIECE 1T, MEEBZFN VCCLS M VCCHS BIRHNAYE ThET (a] AKX 5 | Bl dh BT BB Y BB I ESUK.

3.4.2 BB {ey 3R B $h¥ M Th aE

BALtINEEE, SANMBEERRNMESRHIINARENY (BIBIFERTRAERKE . BEARY
TR EXEREZ EZR,
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X LE PR8I K RE 8 70 B Bl B B RV SM ST A SRR R B ATSRRE R A 5198

3.43 HFVCCLSHEBERRMFTE

BARMEEE—III8E, WRED sPIFFEA, NITE EN_DRV 3|HIECEZBTRE VCCLS BTz
R EfREALHRAS M BE (vDDB) LAF. FZEEMNELRE (CEAH) FIZEE—REKE,

TEXMERT, HYHCE EN_DRV LUSFAIRENZRREY, BEREER CasPHNBEEMRIBIIMFEEBE L
AR PVCCIEERE, FHILS Cicas TEFTREEA PVCC BEMNBIANERMELL, AKX TRERNE
shBYiaE],

BB A VCCLS BITNFEE, Mg BE S 1728 SUPPLY_CFG FRIRI{iIE CP_PRECHARGE_EN,

3.44 HBERAY
BRI R B SIAEE X I VCCLS BEX I BirmizBE (PVCCIRER) FAERIEE], BURATFUT/LIEZE:
o BRE[E@EIE PVCC_SETPT FEeT4wiz: BEHS, BaritiEi
o HEIRINHINE. FelIHIMESHE RN BEIETE
o BBRIREZA (CiasFlCucens) : BAVCCLS A, B/IHICasBSSH:
o EEHIVCCLS 80K
o FRAVEEHEYE]
o EBTAIR KIEERAEF (Cory,Cory) | EBRES/)N, BHIBYEIFEIE,

LB EAYIEIR R RN VCCLS F VCCHS BBESUK, MRIZITBIRFR2IREEATE], BIUEHN Creas B
BARSURH L E M HBRS IR, X TLER CucaslB, Cor RNERB M VCCLS BISUR B BHRY 8,

NRFBEMWBEIETE], BIERERRIATEINE XFEF 3435 HTHERE.
BFBE) BFANA T BRARMERBRNB 4T

3.4.5  HRIEEHEEF BB 3R fRIP
MR IR 5SS 6 & I TR :

o VCCLS RIEBIE

o VCCHSXEBIZE

o FEhitRIREhES T

o SEXBYEHEN——XTESE 3.2.7 ERHIFMIRB,

3.4.5.1 VCCLS REHIZE (VCCLS UVLO)
41 SR IR B R SRR T EB S AR HY UVLO BB, UVLO RIBSLEMMRIRENSSETE PWM 155,
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IEnhHEAE], EBfarSREB[E VCCLS ¥ZihA s, BEEE uvlo EHERE, MMBEK UVLO RE, ARRF
PWM 1£3&,

WNER VCCLS ST HBE BRIRMENRATAE, VCCLS BT, m&, VCCLS BEAIRE=BEK
VCCLS UVLO TFPEEIE, SEUMMRIRGH2EIZEN#E N Hi-z (FFE#) &R, {SLEE MOSFET &% PWM {5
S, HOAWELIBEFRIREHIE, Eit, nFAULT SIBPEMRRIE, LUERSFHHEITHIZSRI LURE
Al ##4T,

3.4.5.2 VCCHSR[ESIE (VCCHSUVLO)

5 vceLs 4, VCCHS BEMMER T REHIE (UVLO) Mfl, UVLO I EHF FIERERIEERS
B RAPHE

BnhEfiE], EBErREE VCCHS BZxiA s, BRI uvlo EHEE, MMBEH UVLO RE, A
B PWM 1E1E,

MR VCCHS M3 HB T B R RMEN R ANE,, VCCHS BEIFFIATIE, VCCHS BEFHE /SR AERKAR
VCCHS UVLO FRREIE, MMIZENEMRIREIESECE N Hi-z (EREIIER) , HEHRELIBEREFIREH
f€, EHF VCCHSUVLO, nFAULT 5|HNGHAIE, LUERFFBIRITHIZS ] LUREWNAHTT,

3.4.5.3 Fohiitksa THL

ST HI 2R SR IR Eh 28 X AR, P EZ AT MOSFET Bl B R BB T IFSMREEK T, BIXLEBE
B LUBGEE AR 70 30E MOSFET, MMSBRARSHENHIF, Fil, BEEZHPBIEM MOSFET M1
M MOSFET FIRYEE, MINFIZIMKR, BE 7L MOSFET BUMMRATIRIR 2 (8]i%1%55 M EFE (FEE—
RR7E 100kQ £8) , LUFARSMRIREIEE XA, MRRALRELRR, MR ERISEEERD T8,
MTFERS M, HitSMRIREEs0 T EIRESH IEEIXE) MOSFET BY, ERR=ERKFH,

PAM, XN Re-FEEABRFELSAREN PCBER, HERTEREETRBNIUEBIRTREFTZMERL
B,

AT EBRZAEE, 6EDLT141 MiRIKEhES SR T — 1 F MR TR, 2K SETIR THMB TR Th:

o 55 THL S MRIREhER B R A JRAR Z B &1 — 155 THIFBME (R ospo_we)o XHHERTEMR
RIKzhaEXH (FILRHT EN_DRV XAXZH TEHTEXA (CEXH) ) HAEMREFSS ML It
WS _EEF#RRIFE] (Res) 3o

o SRTAL: UbSh, EMIRIEEDESXIFIARE], WRINBHHRERREESR T ERERRREMEMN, WS
BUEERMFIINTHL (Reoreostrone) » FRREE THIH FESER AT RERVER D Tlo
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VCCLS/HS
Gate driver [ 1 GL/Hx
logic Res_rp_weak L I E
N % Res_rp_strone '“g'.
! [ 1 SL/Hx
32 itk IxzhaE FHIEBFE, =Mt IRENES X Eitth-RIREBEFA BT, 58 FHIThEE
Ao
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3.5 HEBRS
ZISRHMNT SAHNERRSE, 81

o GERNEBRAXNRELFEEEIRSE

o DVDD M EBERAT A IRIZHRILH 5V E 3.3V
o {EMMRIXENZHERR (EWE33E)

o EMMRIREIZZEBRER (FIE33E)

MOTIX™ 6EDL7141 B9 T BHire LM RN YIFLEER (BOM), AT BREERRBIAITE_RE. DESTEER
RBFINBAY, FEHTFEEER NMOS KB ZIRE, FEItA] URREMESIRFE,

RSN ESABETENBRASGNEREOIRMES . EEISMNREKEE (L0) , EXN (BMFAEM)
%ﬁ RAEEMAY DVDD BEIFT a3, SINRALIE AT SRSAALL, XMEMAKIES TIKEHN
, FARFRETIEEREZNARRBREG R, I, EXARTESHEREEIMEE (PVDD) FIE.

g5k DVDD £ BBEFTIZR, A AEHMIMIHAGERM 3.3V E 5 VGRS ERE. NE 33T, BR T TR
HIThRL IR ESERMM EERNTREE,

VCCLS
Sync. Buck (programmable) Low side gate
PVDD[}— Converter ] driver supply
Charge Pump Charge Pump
...... VDDB | Low Side High Side
HE 5 3 VCCHS High side gate
. : BUCKL : ] driver supply
| |
— |
I Cguck : =
I I Linear Regulator
e - |
1 1

MCU, Hall
ouT DVDD ;
T z IN % ] sensors, etc
External
GND
=
e | Extra LDO,
llj LED, others

components
QERBIMEERRSE (SEBARMNLIERES) NERRE, it AGQMALUER vDDB 511
SMERABMEHEE, REWLL, FREIEHREBZIM LM ERESL 7R RIP (ocP) , LARSLE vDDB 5B
TSI IS EIE R AR, ST EMINGTRRIP (0TS A oTw) LARSfRIZ & RERT L T IEFRYHA
FHT

= 33 RIS R iEE

3.5.1 [AFREFRB[ER

REENER—HESR, ATEERRENZTHATSRITERMRIKENEBR. XESHEBRGES
HEMR R IR 2SR =, BIdD,
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BNEtRIXEhER SR 0 R LR FE, FRERRSMLMRESRDAESIT/E (Blg, vccLsuvio) , R
A=l 83 A0 Lt B P [EAL #2888 LDO SRRk B RV BB ER [E Hi5 1T,

Frk ARVIZHI G AR BIENIERE “FF/a 78T (8] (ACOT)e S4RIERE S@EYElfEHIF AL, ACOT A ITFHLIR
HAle| @AY B R £, LUBRIMRAEBER. SRR, FERESERULFRRIFXIMRIEIT,

A]3@d SPI - BK_FREQ il AP AL R B E R AR FFRIAZH (500 kHz M 1 MHz) » EBFEERNHEFBR
EMEBAEESE 9.1 ERL .
RS M R A SRRV EIR 22 Fimo

2 BB OTP 1EKIETFE s HTE

[B)20 PR RS IR A AL AR E 28 FB R BV IF A0 B 34 P70

rf
I SynChronOUS Current sense :
PVDD

| Buck Converter and OCP_~ —

I ! | P = I

| |

: (=~ |
. Sync. Buck P E} | VDDB | |

| Digital Core Controller BH I

| < —

[ DRV I I I

, — i 1 L1 |

/ |
I ovVLO
| | _ - VDDB :

Internal ref O
(analog-VSENSE- or ! e | Mcu
digitally programmed) A DVDD
L VDD

Linear
Regulator

A 34 SHRAY BRERRELEFRNELMRERNAT

3.5.1.1 PREEIEIZH HEBEKFPVCC_SETPT

PR EFZEISEN— N EEF R EEBRIRIEA @Y sPI s SEER PvcC (BATMIRIEEHEEE) B EhIA%E vDDB
BirE. XHEMEN T MUSIEFNINERDRFE, Fi0, WRIKEhEE PVCC A7V, MIFEEZIREZHNBEIRBEE
SBMIREN 6.5V, EXMIERT, BEAREEEEE TNHE BBTIELAS] PVCC=7V, VDDBFI PVCC
ZIEIRX R0 R14 Fimo
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®14 PR EF 2R HL BAREBES PVCC_SETPTIREHN X R
PVCC_SETPT bitfield PVCC target voltage (V) VDDB (V)

b’11 7 6.5

b’10 10

b’00 12

b’01 15

AP EEERSREEBIBEEFEEEENS —INEERZER PVDD S EIREBE, 1R 6EDL7141 KAHE
STERERIHEBEBE, NIEF VDDBuwov wEIEE (BRBSRMR) . EXMERT, BERIRSERIF
FTE, GBI BAD o et (BIRBSFHER) . NREXMIE R FIEEFEIRIFHEIY

INEXPVDDEEE#H —F P&, VDDBEEEM= TFE. 7E/RMI, vDDB UVLO TPEFI{ERIBALEBBEEKE E TR,

&k, #R#E PVDD EBIE, VDDB BRIRETL/AAEIBFREIE, MMPEHEISEFRAY PvCC BBIE, BMETEZEIAEF
WEJREARTE A, (EZILaShoE PR AERYITM PVCC BBIE (= VCCLS) HIA T ARAH

PVCCmax=~ min(PVCC Target Voltage, 2 * VDDB — 1V) (1)
f5la0, SR PVDD=7.5V, VDDB=6.5V (K PVDD EBIERHI) , ¥R PVCC_SETPT BAr A 15V, NMIBHER L

(1L 2R REE AR IR AREL 2*VDDB-1V =12V, IR PVDD EAZE 12V, M VCCLS BEBBIRATE 15V, AN
ZERTF/ZEF%E=2*VvDDB (8V) -1V=15V,

S0E 2.6 ETHRBE X VCCLS. VCCHS #1 PVDD Z B X RN EZFHMAEE,

3.5.1.2 [RTFEEZIRIBEF

SR LA S RIP HETE LA (R R4 iR 88 IEFRIETT .

o HMHXRESE (UVLO), SN BEIFM RURFREE.

o WMHEEME (0VLO) . &I BEFFE RUREHEE. WRAZHETEE, BFEEIRSEEXHA,
=AM MOSFET 1§ Fh i fE el — & A4t inF HBVBE =,

o REIP (OCP), FFHMIT, RIKBREFMIEAKEEIAT oCcP HE (BRBSIFUERT IS ,
PRIEIRIRZSTHI I E TSN FETH PWM ES, BEIT—1 PwM BEIFE. EAZEXEEE, 1§
M FET 3§48 R 348 3K 5,
—B R EERRIF (OCP) 4, B ESFEITATIRERRNES MESFHRHITITE. 16 ™E
HAE, FREZY OCP HPEMfitA, nFAULT SIR (B0 17) EWEM, LUBFI MCU B LUK EEHIT
RIEIRE, MBERERIZMEETEMRIEGITiETT, AR MCUREMEB, R ocPEELE =1
PWM EIHARRAR L, NIt EE, HEFAMAREER OCP #iE, MNRFMEER OCP HIEHHIE,
MZF 7528 FAULT_ST AIEY BK_OCP_FLT i3g G4 B {1l

3.5.2 DVDD&MIAESS

=4 DVDD MY LR M E 2L vl LB T IMEREBPE Reense IRB AR 3.3V E 5V, WK 7 Firn, & @1l
15 DVDD_SETPT #1TI&E. PILUET SPI TEZ 7728 FUNCT_ST #A91irisk DVDD_ST HiEYFriZERY DVDD {Eo
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DVDD& 413 [E a3t AJ B T AEMBI R NB A S RMMRE, MMKLIMAERNE, SNE 3.64F
TRRBEZIFR.

WME 53 Fimn, M RRES[ESHHEIEFRRBINED. EEEZRZAEIREBELEF (Vvoos uvo r)
H CS_GAIN/AZ 0 VSENSE/nBRAKE FIIEINRIZSEAfE, 213 ZER BT E] tovoo_ton oivs DVDD FFIE EF
DVDD BY_EFBYE) AT LGB SPI 1O, FIF{iis DVDD_SFTSTRT #H{THEZE,

DVDD £ 1413 [E 28 M H S E S E B E AR EENE 34 Firo

DVDD BB [ER A F AMITHIES (MCU) S EBERPRIMIIN Tl (NERERSS. LEDFEH) HH, 2T —
Focp Ml

3.5.2.1 DVDDZ £ FRE2Z0CP

1813 5 \Z 728 DVDD_OCP_CFG, ®JLL¥ DVDD OCP BL & 4 N ARV, 30RIAF DVDD BY OCP fE,

NMIATES B nFAULT E3RE#FE, DVDD OCP TEER PN ARREIAIBNER :

1. FmER AP (0CP) BB AR 66% ESHNTAE T nFAULT 5IBIMR THI, miTdlssxtEeRE"d
THRIP (OCP) BEME S, MNREREIXRT 100% ZHIFRK, NARSIBHSEIETIRIE, BN
nFAULT 5|fil, FRZAREIC AT HISSTRM T SN/ B R R E 0T 23T A BE & 4 B9 AR (OCP)
E0N

2. i oCcP BB 79 100% EYRIPRFRMRTN . dNRBIMEBIACER OCP BB, DVDD iR ES G IAIRBIER
o XEFHDVDD BE T, RAEEE DVDD UVLO SER S 2 DVDD UVLO #FE, BT ILFES!,
DVDD EBJEH LRl £ ASEMAZHNE RIS, MMAFREMAGNR S,

DVDD OCP Current Limiting
Programmed Fault Event Event
OCP level

66% of OCP

IDVDD

»
_DVDD H : ¥ § DVDD UVLO
nFAULT Fault Event
“%D UVLO
N
& 35 DVDD OCP 1T/, HIETMEMMRERMIE
N TEIR B MIEEHGIE], DVDD HHI0CP ZEIHIE], LI##F DVDD ZiEEER (REANA BEZE)
BI#T45 75 BB fit % OCP 3Kf%E,

SHREEE (0TS OTW) R TEIMIRIFPES). WRIREFREIS, 51490 DVDD L1412 E2RE
fEERmES I RN AR ER, XEBERMBR.
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3.6 A TR A 28

ZaatFEM=NERMNM A, TRFEIS RBEENEERBFYETIIPHER. SFE. W=
MEEFEME, 0B 36FfTo

CS_EN (iR ERE BRI ALE. MRS ERE~EH BRI,

PHASE A _Ial} PHASEB E} PHASEC -IE} PHASE A al} PHASES ,.I} PHASEC {%@
1%} 15} 1 LI ﬁ}
i

CSOA CSOA csoB

PHASE A —Iﬁ} PHASEB ‘Ia} PHASEC —I':I}
)
LI
L 0 A

& 36 ZHFE (A), W (B) M= (C) P REBHRKRMAEE

FER IR A SRR EE U FFEIR, AR HEBETIFRA:

o EBMAMBARE: EHFFIINED MEBPE M ERIEIEER SHx F SLx 51, BT Rosond@MEZE. ZiE
RS TREBERRM Vos BERAEIFEEHITHIZF ADC WEBERF, HRETIMMER, BIEA
LUHEBRS PWM BZRIREIS HIE S,

o HWHEHE. ATFERNBASHEIHANTTREEE. RSB HEIEAIBEREFIK
£ VREF IS | BIFEINSMEBEBIESRIRE 9 4 DN AEMIE. FIBILIHEE, vILUNE R AP ef
Bie Lboh, EAFIRIBERASZMHMILITHIZS ADC NRISSEE,

o IEEFLbE:EE: AT RMBHSATE RS REBEENTRE R, &R AT ESIRSER R
[75 R NAPWMERT, BV ERESIEEENOCPEIEN,

o TUETLLEER: TN SEE 51 9 MR RAYE RIE 5o

o OCP¥EFH2E (DAC) : AT IRENRILRBNHE. —MHTFEBRFE, S—TMHEFHBEFE, DAC
BEIEISEH="E OCP tbikasHE,

BRNBAR=B B8535, XEETREREHRFRIGEERSFGHENRENERFE,
tE5h, 6EDL7141 X EE—NERCNMBASZIAFRPRERR, ZEXNTHRFEECH S REBRNEZE
(g0, FAEEE PWM EHEEI MOSFET) 1B ERREE,
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=i E
iz hIZRE 4 PT UM RSBV E P RIBRX MNMIGEHRE, RS HERE,

37 ERXERNE T E,

Fault Handler Ouer GUrTent
Gate Driver Protection
Module
Positive | /
ocP | \ﬂ—
I::I nFAULT
Negative | /
ocP [ \ﬂ
From supply
system Current Sense
? Amplifier x
Output buffer Vofteor/
and offset \c} © Blanking
REF / & _0\)_
CSOx
[} Q== el e
X=AB,C
& 37 B S AG T TR A SRAE
P BB EF I B T A £

3.6.1 Roson K2 AR LA HTE 0 i 2= T

MOTIX™ 6EDL7141 FRBYEE SR A M A 28 0] LAEC B S BV ES 73 728 3K Rosont@ |, ELAR MOSFET By« SRiB”EBETE“TS
BME TS AR RBED TEs.

7E Roson BRIV T, 6EDL7141 3FRAMN MOSFET RURARERL R BRI NN AR IE N IR, M NIRIZERE
FIRM, G0FE 38FR. X5E 39 RFTRIIIMNER D TRECE R AT L, EL AR BB AG A A 28 B9 IE S\ Uk i
ZERM MOSFET BUIREIR. ABRREXEEIEBBTEBRARZAIEMRAIGERIRE, RIEERMBRIRILIT,
7E SLx # CSNx 5l Z [B] BREX— /NI B B AT AT BN L EEIRE S

2 Roson #ETUIX7E 3 77 mAst (E36 FRVER C) TalF

P 7E RosonZ 0, CSAMP #EIE#IIEE 7 CS_TMODE = 0, XEBFE B 71 A 5K NS
8 (GLON #&xt) HIF EZ, WIRUMITIHTNBIETED'0, TS EIEIG RIS,

2 MRFE, Roson MERVREMBHITE MCU _£3#1To
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Gain Current Sense

CS_GAIN Amplifier x CS_MODE

CS_GAIN_ANA

CS_EN

r 3

Blanking
—0\)—

-~
N

CS_BLANK

M
L

E 38 5K F 52 AR BB A A T A 23 RUMEE T Roson BRI NACE RS E
P
:
|
Gain CurrentSense | 77777 ':
CS_GAIN Amplifier x RELMODE. :
CS_GAIN_ANA l § :
CS_EN :
Blanking l |
A e
\\\; S VW
i
CS_BLANK
B 39 KSR ERENHRASIINE S RBRENEERSEH
3.6.2 EBROMBMAIRNFIER

RNV AT, BEREEEIXERDMEEETRF. EXMERT, NHRMMOSFETSER, 727
BRFEBRANBEASHI. FEHMERT, ESERBESHRSIER, 6EDL7141 STHHEFIRNIK
RBBAIOFAREHREETIC, BEBUR T 51 Csox A iE B RS R. XIOMHIEILZ
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o WRAXH: MMM ARBEER, XE®EIEH728 CSAMP_CFG FREYIE CS_EN 22 FAMAZE
SRIZIMAYo
e GLON: 7EIIEXT, RYUB—FHEREIE GLx ESHKBT, CSOx 3IHIZA EIZRM A E8
DFET, CSOXRIEBFAIERINE=1 GLx ESH " EHERE,
WRBATHRIH=THEAKREE, WHAFEA CSOxMESTATIZGLXES.
WNSRIEFE Roson A0, MIBRBICERALCAET , LU SRR BE BT A8 IR AYE 53R,
ERAME, %IEd CSAMP_CFG H 728 HY CS_EN {illsl /3 FAAMASS, Hi@idm SENSOR_CFG H
B9 CS_TMODE fiifi 5 N $iE LRI AR o
e GHOFF: 5 GLON M, IIRIVE GL ON HRiE)ERE CSOx filh, BRI ZEEEME EFAHITE
BHSEXAEYEl, X5 GH OFF iRNAMEEl, EFELBERAT, FIMN-REBEIFEMEAE, ZiRkER
RERAHBERNER, LHEEPWMBEKHAIEEENERT. 5 GLONMEE, HE53M2RERT GLx
AEESHITEENZE, =R TERASMRIERE BN L ESEE. ERALER,
WAUEIE CSAMP_CFG & 728 CS_EN /B M ASS, FHiB:IE ASENSOR_CFGH 728 FHY
CS_TMODE {il3#if B F 1% 3o
o WBAFR: MEXNSRBERINASE CSOx ESHFEUERTIMASR, TRPWMESE, ESALL
1E30, HIUEIE CSAMP_CFG E 12888 CS_EN i /E AR ASS, FHi@idE N SENSOR_CFG 1728
FRHY CS_TMODE il 3RiIEZFE o

40 (=B 1F02) BRTEBKNASETE GLON 1 GH OFF AFiE, TR TEIE R EL I,
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e.g. Half Bridge
Configuration GHA ‘“\Aut:r-iizro
3-Shunts g —
GLA
i | Low side diode
Phase A GRS ncuaion |
current ly ~__ . N . - .
0 Y V_
0 ......... - esbassssss os sdsnsssscss
—
/ {_—
Vshunt | —
( 3
Case 1:
GLONNODE = =l i e e e e
(signal present in Hgg’; Pf_e’\;iouf‘:- |
CSOA only when i ;;lp egnzd | /
GL is high) —
Blanking Ops
% J
( \
Case 2: RO e Y T
GH OFF MODE | Hgg‘g 5;‘:;';’25
(signal present in A A poxicd e
CSOA only when L—
GHis fOW)y Extra info at CSOA Extra info at CSOA
: thanks to GH OFF thanks to GH OFF
Blanking Ops 0 = mote
% J
( N
Case 3: Moteat
GHOFFMODE =~ 1 1 TITYF
(signal present in /— —
CSOA only when CSOA - |~ | ¢80 switching spike |~
GH is low) . blanked: CSO = Voffset
Blanking # Ous 0
~ J
40 B M A SR EBARR R, AREERE TR GL ON AT GL OFF R TIERTS,

RAHGESRERCNEE, 823 1 MFREKR. A-REBIFEMET, GHOFFA
BERABERER. GHx EFAEENBRASTES.

3.6.3 =205 519 a2 = | LR

RN AP AT UECE el RIS ERs A, & INJEF2EY B8y B RSB % 1E MOSFET AR FEHHAENG R B

S SEERFHITHIES ADCo BT AT s EBE SHx # SLx 51 Bl (CSNy) #BS R FF KB~ EIREE, FIEHE
FEIR RS TE R AR B VBT [BIA BT FF 4RI\ (CS_BLANK)o iZBN{ESIKEHSMER MOSFET BY GHx 55 (EFAEFMT
R RPRE,
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TEHERHAE], SIHP CSOX R BIR Vo BBIE, HENIKEBVHERBIBIER, NGB IERE BRI
Rz B4 BRTEHENRG 76 A) RI—MEFIRESR, &8 1 MEMUTF B e2hiysnis, I
MiERT, —18 (BHE) HSMLTFAXRE, Mm—1 (AMB) BEMNKBAESE, MmaFeiRnd
RN, BTFAERMMOSFETIE R S 120 AEI 18, BANBARSBSFTFRRARDAREE, EHER
HARITEIFEARRSD. XEHIREA N FSMB EAGMTES (SFAERMBAHITHIEE) . XM
BRT, DREBMIENEENIE.

B) FRYRAINN N F—MERANFIHFEE (PINRDMHEEREREE) . AXMBERT, HA5NSEN, B
ARV ERRIEI; EEAARR, N XFABERMETLXNEGESERN, BRRIEMAFIGR
Ne TERMSEHRE], BRQNBARTES D RERImBEMLAINGEL, EXMBERT, ZBE
Ao

A) Block Commutation '
1- Shunt ews [ | |
GLB | | | |
high
GLA
SHC .
GHA ‘l% !
GLA —|E
Blanking CS_BLANK
signal —| — > _I _l
CSOA_ATTh*
<2@7 Vshunt CSOA /
= _yoffset e e e raat s sepmasiel >
0
B) Half Bridge
Configuration GHA
3- Shunts GLA —| —| —
Blanking CS_BLANKT[T]
signal |_| » < —l |—L
T — [ SE— —
CSOA ///J L//
0 —
B 41 7% FBiH RS B B4 D ] MOSFET AR SR B RRIENBRNERFE. A)HF1
Mo mBEENER MR, B) BRAFHEE.
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3.6.4 HRENMBARRIEER: WISBHINEE (VREFS|H)

MOTIX™ 6EDL7141 & T — PN AIBFLL EF2/E28 (DVDD), Rl FEREERE R NMARSTNRBER. =
4 89DvDD BIER LU 4a/ NEI AR AT RIE(E, LRI ENmIBERENKT, (il CS_REF_CFG 1=HiZLbHIH
i

— i hI2R S F A IR B EE N A E R EEADCRVE ERBE, XiF, FUTHIZsmiae L LbBIZUiEtiNE s
TN SENREL, NMREHRED. B 42 BR7 ARESLIEE,

A MR A 2SR B BRI 12 BT LU@ IS VREF 5|1 _EAYSMNEREE[EIR M, {15 VREF_INSEL &R 48R DVDD
(REBERL) BX VREF S NS IBIERFEINZIFRE 3 MR AIINRE BER.

VDDB
F
DVDD Linear .
Regulator Microcontroller
o pvbD L L, VDD
- L P
VREF_INSEL
Y
CS_REF_CFG—| Scaling oo o~o— ] VREF ¥
(ext. offset) I:}
CS Amplifier g
\ > —
P | Current sense
/ = buffer

& 42 A MR A 2 R iE ™ E1EE

3.6.5 FHTFHARMNMKASSEALLE28M DAC

SR NE R RES, BFRIFERMARER, HEBM ZHNeHEY. E43 BRT USSR
BEE. mNERESIENRE 2 MEBINER. MMEABTSD RSN ASBIERIRELX, EXAD
mesMmiInHYEBE, tbiREsEBIRMHINGE FBEE /I Voc_hvst) » AR E N T1E,

EL AR 88 A IE f7 fih & BB 2 ER RN 17 RO SRR AL H2.88 (DAC) 18 B, XL DAC @i i35 CS_OCP_PTHR i#1T
I2, BFIEMAEREP; @ I{% CS_OCP_NTHR H{THRIZ, AFHAMAEMNFEIF. XA
BB, F2HE s ERMF1FEER,

EEAHPERIBIZERE 2 Fl, AILUBIEIXTZ 7788 CS_OCP_DEGLTICH #1T/RIZRILIM LIk mt B EER,
EHERIEEFPOERE (BRE6T) , HRAHIR nFAULT 51/, mAITH 2SSt tBRIRS
L=

&, LbiResimtEmE PWM IER, BILUEIE {13 CS_TRUNK_DIS ;B2 PWM & T, 05R PwWM & liIh
BEMDRUE, PWM HRIRE BN HT PWM 55,
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TFEFHHITH BRI MR (0CP) KA BHRHIRR, BIRJHIRYT OCP SR RIRAIMMN, B
BRI AE RIFS I EE 3.6.5.4 &

PWM 0 GLx/
Module LJd GHx
5
CS_TRUNC_DIS Over Cur.rent
CS_OCP_PTHR Protection
\: DAC
Positive < Deglitch Positive OCP
OCP filter
T Current shunt ) rSkx
nPAULT hzﬁg:ter CFS\__'I'OCC]::FC'-E_ CS_OCP_ <-l voltage Samst)lmg T = Current
DEGLITCH . = shunt
l Blanking . CSNX<
Negative Deglitch = LJ ]
ega eglitc =
ocP 4_0/ filter COME DAC
% Negative OCP
CS_NEG_OCP_DIS
CS_OCP_LATCH
CS_OCP_NTHR

A 43 B A MR A 2R IP R EBAEE

3.6.5.1 OCP Al
1 OCP B AR M AlET SPI #TRIR. U TS RRANNREFER:

o TEOCPEMGIIEIN A PwWM &l , H1E OCP EH/S7E nFAULT S LIRS - (IR B T &k, N
EREEFRTIEE, XEBEEHARFPRERER,

o ERRSEHEEPWMENT, XTEAFEAHITHSIREDENEGPIEEERH. XEBFEE
w5 EHPEEA.

o TEARY OCP EEf R AIEEERVHIRIIRE. WRARFEE PwWM Eill, mILUEHIzhEHECE HBI0
B 5GP B M MOSFET REIGHEEN. B EREERITIEE, ATLUSKEIMES P EIgEFEN
I$FS, BEte OCPiRBEE, £ TFTHREM, WEEXNTF Foc MIFEMEEH) HRIEEEH. F
3.2.6 E Ml 55 6 &= R EIFMMARRESIHIR1E,

o {EH OCP{RIF, nFAULT IREFM PWM EiltT, EXMIERT, OCP AR, XX FiLERESHIF
2RI REtIR B Ao

XLEEFRE o] IEIREEIRS T 1TIAZE, @RI LU (i35 CS_OCP_LATCH i%&$¥ OCP R RTER S

HIEREZNEH LR 2 EBIE,

3.6.5.2 OCPH#fEIRES

OCP P& R] LB nFAULT 5| IR 548 MCU, XIEFH nFAULT THI, M@ MCU &4 T HE,

1728 CSAMP_CFG APHY CS_OCPFLT_CFG A FA IS EfLA OCP BB ELEHNBERHE (BR
=F ocp HER PWM BHR) » XEKERFAURNEEERENEFRF/LD PwM BHIEEBEREE,
IWWEIRST. B=F0lgE: THFE. B % (BITEFRESMH LAtA) SIRitEHURER (8TX 16) fi
Ko THEIERIZIEWT:

Datasheet 67 <Revision 1.20>
<2024-03-22>



o _.
MOTIX ™ 6EDL7141 Qflneon
Datasheet ____—

FromiEE

1. BRERE OCP EHEY, IHHESEMEIE, FMBE=1MEHEZRITHE.

2. WNREMAITELEE (ORing) iAZF| CS_OCPFLT_CFG FECERBIME, NIEKPEH L FH B nFAULT 5B
HWHI{Eo

3. MNRTEAENEMEZH, EL=1PWMBHREEE LKL OCP £, MBI EEEN0E, HE X
K4 ocP B EMFIA,

3.6.5.3 OCPH#[&ESiTF
OCPHIE AT LR B N BE IS, XEN TIfEE SEREARERKE, NRERENE:

o FEEHBIRIU (88016) T: HEIEA PwM AHILEHIE, 7 aEAMRHIE,

o HERVYRASFEFEHRIT: REEHEREREZT BEBRRIE,

MEEEDF, HEALFENER. MRBREFHDAEFE, WEREHERBRISERE,
TieHiFSREENM, REFFRBIBETEERE,

3.6.5.4 PWMESHT
PWM B 2 —Fhi@IZ7E OCP KNS IIENSET PWM fE SR MR _E RSN BN BRI TS 5. XHE,

HIXFEENEERRKTE, GHx1ES (FIE=1) #EBoh L RMFRERZEMm, EFPWM
11, BYERERIEM. XAEEPWM ZEHARES, E 4FHARTT PWM BETHIRG,

E BREXEFBBIFEI1PWM RS}, BBTEE@L LN, RPE it lEEHAELE
N, T RIF BRI L TEE Mo

9NER PWM EBTINEER TRUEIRZS, NIPwM EBTISTEFREMERRY OCP EM A ER A%, HlaN, WRHE
BRI MR A28 A AL (RIP, WA B CHEHFH PWM ESRMERT. XERREIRALKERTH
(=R EIE MY Rl

JHBRN AT &M _EFAEF TR ARBRTESE, WE 41F1R, WEHFSS CS_BLANK HBREYEl, FREHMEAIAY
HEREEE 58, UMLIETER P EFHEIRIYEIRA S PWM BETHYEE IR R

NRBAEBITNEE, WEERIEBKBSENER. XEKE, WRERATEMINE, nFAULTSIIIRSX
tH PWM Bl & ERIE S

2E: WRIEFTRABHIPWM 1BF5 26, PWM EHTETGE % tE BRI R, TEIE%ISVM FOC
(/e X E GG EIIERF]) FE#HTRH, R EFEEIT—RTIEE 21 BYIR
B, BIVEZEENGHNEOCP HiE,
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Positive OCP and SIERHE
period

PWM Truncation N .~
e.g. High side modulated TE B Laee
block commutation

IM with
truncation

e.g. GHB |

[ |

t

&g.GLB—]

e.g.GLA

T
I
|
1
\
|
I

high

Vshunt proportional to IM.

OCP Comparator

\ T
!

\

\ I

Shunt sees current while GLx
is high (CS_TMODE = GL ON)

Output

7 T
No truncatlon Truncation
detection at the applied to all*
end of PWM GHx signals

*: Truncation signal is OR’ed to all GHx signals if only one shunt amplifier is enabled, otherwise,
applied fo the corresponding GHx signal. GLx signals remain unaffected during truncation

Truncation
applied to all*
GHx signals

& 44

3.6.6 FE AL T B A B8 1 25 b 1%

T3 AR IR SRRV o AJ LUBT (i1 CS_GAIN #H1TEFiZ, HIERNE

IEA ocP PWM BT TS, 1w ISEBHLER

D40 8. 120 16. 20. 24. 32#64,

g, el LUBTRFIMEBERPE Res can IEFEZEIS | B CS_GAIN FIMISRIEFIE 5. J0 T BREISMERERPEXY

BRI AR 25 3

TIEINRIZ, AP S TRFEERISEAIH CS_GAIN_ANA. R, FIETEISEBhEAIE

18 (BR%3.102%) , & 15 REEIMMBFER M SEENBEENTFRIEE,

& 15 BRI R S8 m M s ig s 5 BRI X &
Digital programming Analog programming
Gain Value
CS_GAIN (hex) Res_cain (kQ)
4 0x0 0
0x1 15
12 0x2 3.0
16 0x3 4.7
20 0x4 6.2
24 0x5 7.5
32 0x6 9.1
64 0x7 11
JE X F RN e, BN BIERTAEN 1% BLE M,
B] LUBI I35, CS_GAIN_ST 7£ FUNCT_ST & 7728 IR EX FE JFAS MK 2318 2 Y SE PR B
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3.6.7 B R A 28 EL TR

MOTIX™ 6EDL7141 EBE BRI ARSBINRIET £, Fla0, XEMTFERBIENIBITZaLERIEER
ABaHPNEARSKRENRE,

1Bid 27728 CS_EN_DCCAL RIZEEEMMRERETY (IXTE ACTIVE IRE T, EPEN_DRV ASAY) , 552
RRESEYEIN. —E /3 DC KU, CSOx 5| _EAYEIHFE AT LUEE MCU FRAY SR ADC @IEHITNE, LU
IEFRBAEFE AT EENRZ. BILAM MCU BIRFNE IR ZECSOx 5| BIl_EF B H VREF BBEMIEBIE,
FlamE S IR E A BINFE PWM BEIZ aiHITERRE, B RasFIERAS,
—B#REIMRIEE, MCUMNEXIE CS_EN_DCCAL % B A 0" AR A IR H T B AR EIEED
BN, IS PWM S S8 LUBEH.

2 TIEIRIUT, HREHEZITELIFE, TEZ100us AIT—X, MTEEF200us H1T—Ko

3.6.8  HEMAMEASRBEABIME

BN AR ERSEITIRE, EETIEREZRERRE. XAERHT EENENRRLEMD. B
MR AR B 50T INEER] B ihAMEM AR SR FERI AT BBV RIS, MARSBABIERRMNIGG, LU
tauto_zeroBY Bl ERARIEE R AT RERS E RIS, TEEENAZHAE, CSox 3| RIFEENIAZBRIRIEE.

A LUBIE & 1788 CSAMP_CFG RV F 728118 AZ_DIS A B&1IIZThEE.

3.6.8.1 AZEZNTAE

MNREEBARNSRELEL (BEE NS1FE0IH CS_AZ_CFG) , NMBEEAZSEHAEES L XB5hE
ZREHAE /D 100psec G, H GHx 55 LFAAFIR (x BURTFEUERIEBRMINMASZE AL BELC) - #E#F
RAZ EshBiAZAIRE N T RAIgERDIT 2R BRI TFiL. ES1TARFIRIFHAERIESLE
40 K& 45,

Internally sync. - CSAMP_CFG2.CS_AZ_CFG = b00

o I N ] ] B

100ps, 100us
timer / ----------

Auto-Z
intclecr)na?;?gnal _| .......... |_|
—»| e tauTo_zero
B 45 BrlARTEEN. RAE5S GHx S HAF. EBFERAE 100ps 5, £ T—1 GHx
ERBRERREE.
Datasheet 70 <Revision 1.20>

<2024-03-22>



o _.
MOTIX ™ 6EDL7141 @IHEOH
Datasheet ____—

=i
EENIER, BIZTHEExEIEUE, URFRBRARSIEHF NGRS ZIEEIRL. XEEES
AR EchHRE], EDM EN_DRV FEEEIBHER UVLO B

WMNRIELAER B (tauto_zero_cveie ) EERYE GHx EFHE, BIe0TE 6 FREPERMKE B2 E, MR
WA H=EFHRITENIZME. FHIIREST, B3I INEERFKEINTT,

2 HE T EREERET, CSOx EFTERFIMALS, Hit=HIWEMBIBE R P14, TEF1E
SHEHLTADC ZFT, ATLIFREIS 25 o

3.6.8.2 Eid CS_GAIN/AZ 5|HIScMSMNEECHERS

RARLUBE S NFFS1E CS_AZ_CFG RERBHAZTIRENINIRY, EXMIERT, 5GHXES
BAEEZ FRER, 5180 CS_GAIN/AZ BY FFEEHIF RN BEhAZRIEFMNMAE S, WE 46 Fiko

NRZEIMNERAR A, RGFRBIIEHIZE T LUARIES E R BRI 75 SR R E RIBSIT B 13T RIE. H
FubIhae, RAILOEBhHAZMRBF, Flil, TERHITHIZEHE ADC R, XHEALUMBIMREER
EPZw, BIHARBERARBNASIETIMRER THITRE,

Externally sync. - CSAMP_CFG2.CS_AZ _CFG =b10

CS_GAIN/AZ |

Auto-Zero r_| 1

internal signal

—»  «— tauto zERO

& 46 HINBRZ K BEhIASINEE. CS_GAIN/AZ 5| FRA 6% B ahiASRIERAE.

3.6.8.3 ECEFHEERINAEN CS_GAIN/AZ 5 |HSSMIMNBEEHAZBRES

MOTIX™ 6EDL7141 S VFIRHE CS_GAIN/AZ 5 |HIRS(Z L BRI RIEIRAVES #h  (BIEh)IT) - WRB AL
BB, MIEBTEIIRBTERIM CS_GAIN/AZ SIHIBY EFATFAI IR, BRIB AT AMRLER, HENHER—
SIMBTRAZ ERBE. B JIEHNMRE RV AIERSEIBUR PCBES (40 CSOx SR EM ADCNERE
[£) FNRS MCU SRE Mt KAF B RV FF R IRAS,

2E: BT # TIERGE], BiaRFLLETE, R, VCCLS FIVCCHS BIRHFLLIGT, BT
HBEOJEES THE, HEAZEIS AT, VCCLS RIVCCHS BB I1F444FE BB [E LI5S
RCIXZIMOSFET, JH BT BHEZ T (EF1F FIE SIF ML FFEFE, veCLS T
VCCHS EIR B R EFE (UVLO) tRIPEE, LUITEZLNE, Mty T,

R AR SR B e IR TR TR R I U0 47Ff 7o
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Externally sync. + high precision sampling - CSAMP_CFG2.CS_AZ CFG =b11

1/ faz_cp_cik_orr

&
<% L

taz_ext_pw

. 3

CS_GAIN/AZ —

Auto-Zero
internal signal =

+— tauto_zero

Charge pump clock
gating signal -

charge pumo LAY U

gated clock

Recommended ADC
sampling petriod

47 XASMNBRY BRIATIIRENIEEBEFREXNNESE, BERNBHELNENE,
LR BEERFARITHZNE (F20 Mcu B ADC) HABIMNHAXEERS.

3.7 TR 2%

MOTIX™ 6EDL7141 FRIE/RERIBFBWNEBSEF A REENHRFE RERESEE, ZIREXF=""ER
FEE, SNERERBMEEIESP—) IN EFSI#, EREBESHGTETFHE RGN 1PWM &
& (FEWNE324FE) , UKATE3.83ZT R EFIEENIHEE,

ERBMANEIRNFEERNIE, XEREXLEHMASE—EROEE R Z I AENINYE RERIE,
X27E{I8 HALL_DEGLITCH HiEiRRY, oI LUEE SPIen<ifial. ©al LUBALE PWM IZE B S BIE/RIGA
F, MImEE ISR fE IR A,

EIRE RSN T RERY B MCU TE&5 7288 FUNCT_ST BYfiIis} HALLIN_ST Hi5EY,

S RXEY DVDD 4214 1S E2R P IRIBRIZ N E/RIEREEM 3.3V E 5V EBE, WIRE/RIEXSSAH DVDD
{HeERfnfteR (BNEARAEMEJRHE) , B DvDD BIREA IDLE 3% OFF 23 (CE<CEr) MfER, MERME
AR EHIMEBEBEIRTD, Itoh, RIEBSIENFIAERBALER, SUTHHERRSTESSHE
MIETTHBE

3.8 B HERE

MOTIX™6EDL71415E T =N eBE SPIECE I B )W EN 23, XA THRMHEIREARINAREIER
[EEETHERIPTHEE, G0, BIEIRE T BR76EDLT141E | MR IR I 4I281T N IE M, E7F 6EDLT141
FEEBEEI VOENNEE, ATLERRNESTEE8: WD_CFG M1 WD_CFG2, = MhiIMEI IHERSES:
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o [EERMRSEEH

- BAENH

 BRFHERNE
BNENAENSZORTHES M HFENS (B AERS) . RESERIZENSE, &
LESREVIRHN, ENSRMEN. BN, ERBHEITE. MRTEEEMRMANBELTE
FENHERSNRE, WEEZERE, HRIER 17 ITHENAVRME,
SWEIVRIEN R N AT RIZN LU TR (E:

o NEREFEB[IRE

o IRERTFEZIM nFAULT 510,

o RRATIECEMFIZIEMS.

o EBREBINHRERESHIF.

B 48 B R T B TIRIEN—DRF] . ERGIR, BAGES "WD_Input"SEHAEE TS (190, B
BE 7l LUE Y AISRZEY)HE EN_DRV BY) . WIRBANESELTR, WETRENBISEE IRELR
FEIHA, MMSHEI HRE,

I |
WD Input L :
I
WD Counter Reset | h |
I [
WD Counter Expiration ' l
|
WD Fault : |
| I
I t |
:‘ WD_TIMER_T )I

=] 48 i 1 RER

3.8.1 [REERRBE N

K& RBshHAE, LB M= IEIT VDDBUVLO 55, H VDDBHY UVLO ES &I, B JASHERR.
REE AR (two_suc ) A VDDB BY UVLO KRB, RFIGEIE CIRESHIHE STOPIRETESE 5 Shi
R) , #REZERES, BEIEREFLAE, B MHTRTReEAR. EEHILLINEE WD_CFG2,
FEiHiR)i3% WD_BK_DIS,

3.8.2 JEBRAEH
ZEI THENSET S WD_INSEL RBNEREFRAGEREA (ENREMES) . TENEANE:

o EN_DRV-EN_DRV#EEZH, — PN EIEMESS ol BIERI IWEN SN HEAN. BIASNEZE
SHEIEM ST R E1EH. [ERBMERAERAE 1B, B8R $£39.158, FEEL
WD_EN BREEI 1, FHiEd WD_INSELIEFERN. REHBIER, HEMNEH (500 Hz) [EERE
[, &I JHEHBTE WD_TIMER_T 4RIz,
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« DVDD BEh: Bnhffial, sNRERILE N, NIEDVDDUVLO EE&EMI/E, &I JHEWEMR. WR DVDD 7
B WAz eIRATIERE, DVOD REBBFEIXEE. BarkME, DVDD BESRERMNEIRREAIE
WD_DVDD_RSTRT_ATT L&, LtIh, EE=IXAVIEIFREET BRI £ il WD_DVDD_RSTRT_DLY HRi% &,

o BfRIBEN: B, BERNEBEIAE () AIU#EEIE, VCCHS Ml vCCLS B UVLO 5 S 2ERE
1%, BNSIRERE, ZEFUIBN, HOAERMIZE WD_INSEL BRI,

o REFEE SPIERURIE: HLEET, 8 XEE SPI i< IRE FAULT_ST RS H 17280, BI'H
HoEN, BEBIXMAR, BElIHSKNE MCU BBRTENRES UK SPHBEERTEE T1E

BRENENSIERET WD_EN IHER. B WAEARREHRIZN din WD_TIMER_T,

EAR R rESIED

BRAE EER S B E ATELL RS R B il & B shSE 4. tLTHBETE(IE, WD_BRAKE FRECE, HEANE
BNEFEEN_DRV I “KRESFFEEU eI H, HIzhE 4 IECE @i 2 E =M MOSFET. FRE1R
I MOSFET. REFIIRTRIFTE MOSFET I BENEPESRKREITIEBH. ELFIFEFESNE 326 ENFE 6 &,
XEBTE PWM_CFG & 728091135 BRAKE_CFG HFEEE Y.

3.83 HEREFENHERS

MOTIX™ 6EDL714 @I AT AT A E R SaiR (B E BRI EL FIRIFTNEE. R FHIES VWE 255
AZBENEREZZERES (NLAC INLBFINLC) o FHitb, REEERETFERERBHIEHIS RN
1PWM IRTCRY, A B AT RESRILX MR,

EEEEIER, MNRAXENWBESS AN EHANE, SHENEILEEE, el REZFHIE
iR, B LUBIE IS5 WD_RLOCK_EN i& &/ b'01 X2 BiE ¥ FIhEE,

WMRE/RFTITE tiockeo BYBIERAFRIFAE, MAMEFE FBIE. tiockeo BYIEIEET SPI (i35 WD_RLOCK_T)
ficE,

ATIRSREN, KT —MFHRNEFRERNER. EREERT, BINSEEERERSIEE
IRHBEAREESTRNMUE, EREEERT, BVNIRDIEHSSEXMm, FEMERT, &
RIEERBRERITHL A 5 HER, 6EDLT141 BB RN AR FBIE. IREMENEREZRSSHA
RGBT :

100, 101. 100, 101. 100. 101. ......

—BRNEEFIER R, EFMEIE FAULT_ST F1F22RIAE WD_FLT 1 RLOCK_FLTi&&E I b'01,
—BRENEZEFBEER, IEEMSFNSEITVRES (EES) o kI, nFAULT SIBENEMRHIME.
MCU B] LUEEUZ(E S HiERIGE RS EF T E ML [EHEhE.

ERERBHNE

INREREBRBEAERE, BRFIUERIPAUBPENHENLERS. 2183 MNERERSFBRENE
ST 6EDLT141 HIRFHERE, ERENERERENEETEZRQNANKRE, BASMLHKE,
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=i E
A LUBE I EN_DRV (RIFAIFBEXRITH) KREERFHENRS.

PWM {55 fR¥F TRE/RIEEREE

MREBAEFEEFRIPHERT, 1THI2SE/RN PWM BIAESELLETIR, 6EDL7141 SRFULIRRIAEK
fE, HTE toceoAHARARA K FIERRIF, MRAHFZELHIAXMER, WATEEHBEFIE L PwWM IR
PR ZAI&R X< (SPI) LUE R FHERE&RIF.

3.9 ZIhEES| R

3.9.1 EN_DRV3 |
S|f EN_DRV E & eI [ TERAREIIHEE:

1. BERHMBAERIET, FAEHENRKRERMIRIREH2:F A NAAZE: EN_DRV> Ven vyt (B
BBSRHER)

2. EREITRABHEN, ZBNHESTRAFPIRITHIZZER, FMOTIX™6EDL7141 BEFILMHRIT
HIBRBREEMR T ERNES, MMMQNIEHIZSRESTERTIE (BIIMRELTEE) , REENRANE
B, MRNHESREE, B ZNHARRESFTAAEET 10% (BRBS5MER) , 6EDLT14L
HEITEHRITIARENRE (EZFEHEEESIE3683E) o

MR FERERAXAENINEE, HIEHISSa] LUERME D GPIo, —MNETF EN_DRV (GPIO) , —MNEFREhER
(5130 GPIO B, PWM 55) - XM= SHIEIKRFITE 6EDL7141 NEFHITHRID, B 49 A XFEIE M
EEMBES,

MCU

— EN_DRV
EN EN_DRV | Decoder Bions)
1 ¢ Watchdog Frequency Digital Logic

e EN_DRV

Y

UL CLK

>
WD Clock

o

EN_DRV

VEN_DRV_WD_THH === frmemmmmmmmmmcfecee e J ..........................................

[T/ 15 V2 £ U S RS SRR SN S S S R

VEN_DRVWD_THL --esmsemfensnnmmmsmnmedemanehmmnens e PSS A0 I RN SRR [ N—

Decoded
WD Clock L.

Decoded
EN_DRV

& 49 EN_DRV 5| F B RREheSAMEBE IR ES
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3.9.2 VSENSE/nBRAKES |

5| VSENSE/nBRAKE 235 F AR [EIRITHEE :

1. J2EhHAIE], 6EDL7141 REVZEREZRIS|IMI VSENSE/nBRAKE HYEEFE(E, 1B#EI%ER, 6EDL7141 3% DVDD
WERNIIVE 5V, EENXERE, &€& LLBEFR DVDD I&E KRB 5 DVDD,

2. FIERRERRE (UvLo DVDD BHE) , ESIMIR— PRI (R1EZ21E) , ATLUEE MCU FHEKIE
(fIgn) LEshHlohES, URENARERYIEILEER, R5IEIEENSBEFE, Ul PWM 55
IE B LR His,.

3.9.3 CS_GAIN/AZ5 |
CS_GAIN/AZ 3| ISEIN FFh R B THAE :

1. BohEY, REUEEEZS|IMBVEBEE, MMECER QMR ASSIILEE, XESE 3.6.6 EFRFIFHMIHA,
2. AR, FEEEEITHE, ZSIBATREERN, USRS 3.6.8 EFREARNIMNEBENTZIEE,

7977 &G FNER BB BE S0 EE SR A MK 281 s HUARIMARTE, BINAE MCU 5 CS_GAIN 5|l z 8] SREE—1—
WE, X#, 3 DVDD MFRAREZRZEINMERN, MCURIHEBERMASINE CS_GAIN 5|, MMTSEHK
AL HRIZTE 1R X FBERUNE 50 Fimo

NREFEEXTBERCNBARSHEHH I THFRIZ, WAFEE Res o, BEIUMBERPEIEZIRE,

mMCu DVDD
r < DVDD r:l Rcs_gain
T h : b read circuit
R -internal .== Alternatively
=<2 ext. pull up
. AZ logic:
]—'N_ < | | A -Charge Pump Clock
CS_GAIN/ Disable
AZ - AZ phase
50 CS_GAIN/AZ ZIHRES | IERATRGI: —R1F) B abHAE:E S PR RN E cSAMP 1

m, —EFAIMEREEIATINEE, HA Mcu REME BEI)IF CSAMP,

2 MCU I5B9AIE8 L H FBEEER R FRIKBTHERgs. R F a8 ATFE R B BHI LHIFET), A
FEFBAIE P EFSIf 0L i A
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i
3.10 ADCIEIR- R BEE 1 2R

MOTIX™6EDL7141 £2p T — 1N ETF SAR ZEMHY 7 L 9 ##3 ADCo, 1% ADC BT FHF 33 MCU FRATHY I =33
IRRNEN EMRIREH2EEXEBE, MCU B]LUEID SPIEEXADC_STE 725K iE KX L ER M EAY
Z8, ADC AIATESECHET FNZE LU TN

o BEGh#HNADCEIEFS!:

o hHLEREZZKSE (BI%¥3.1025)

o PVDD: HBREE

o VvccLs: SR IERLES BT

o VCCHS: =tk IREHES BIR
o JEIT{iIF ADC_OD_INSEL EIFHIEM (IRFT) RN

o loema : IREEFERD BITERE

o DVDD: ZMiR[ERMmHEBE

o VDDB: PEEFiResmLEE
XL ADC BINIRIRFES SRR, BRRIRTERE, FHiIRERNBIEMITFIRREHITAIE, XL
BT AR EN AN ENE I TIYIEKES. PVDD FR%EAISK2S (ADC_FILT_CFG_PVDD), HRHANHEHA
S5 NISR 28 (ADC_FILT_CFG)o ADC HEIRHISEEEZRMYNE] 51 Fiimo

ADC_FILT_CFG_PVDD [ - i
¢ . -|Result Registers| - -

Ten perT —>| PVDD filter |——>{ PVDD_VAL | ;

PVDD ——| - bits > »| vccLs vaL |
VCCLS O— ADC — —p{ VCCHS_VAL
VCCHS (&— > »| TEMP_VAL

5 —| ADC_OD_VAL |
Ipigital T

DVDD ADC_FILT_CFG
ADC_EN_FILT 4

SPI module

VDDB TADC_OD_REQ

ADC_OD_INSEL ‘ ‘
g
| SPI unit ’

MCU

51 ADC HEIREE]

&R16 SEADCHINGFIE, BIELLHIEF. MCURIUUERXELLFIRFIHEURYE. RIBNRBRENE
IR SERREHAME,
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xR16 ADC U EHER
Measurement On demand Bitfield Filter - register Scaling factor
conversion
ADC_FILT_CF _
PVDD N PVDD_VAL G_PYDD = (0.581 * PVDDy,;, + 5.52) V
Temperature N TEMP_VAL gDC_FILT_CF = (2+*TEMP_VAL —94)°C
16
VCCLS N VCCLS_VAL ADC_FILT_CF = VCCLS_VAL * |4
G 127
VCCHS N VCCHS_VAL ADC_FILT_CF =VCCHS VAL 16 1%
G 127
Device current | ADC_OD VAL | ADC-FILT_CF — (0.24 % ADC_OD_VALYmA
(lPVDD) G
DVDD Y ADC_OD_VAL | ADCFILT_CF _ ADC_0D VAL » 2YPPrarcer
G - 127
VDDB % ADC_OD_VAL gDC—F”‘T—CF = ADC_OD_VAL = %

5130, WNEFFERSEE DVDD BIE, M MCU Fi@id SPI 7728 ADC_OD_VAL iEIZE%, 0, &R
1% DVDD I &E /v 3.3V, FHHIFEEI 0x78=120 +i#FI{E, MCUTHARF (Fa0i@d Gul iREXEEE) ATLL
HEBEUTHEA:

DVDD = ADC_OD VAL * 3%," =120 * % =3.118V (7)

3.10.1 ADCNEHIFMIRFEIR

HERSPRE T, ADC REBLUT/NNERFS IR EREHF R
1. PVDD

mEfL AR

PVDD

VCCLS

PVDD
VCCHS

NE 52 FiR , XERMPEREMELTRERFFET, MCUAJLUET sPiENXEFHFE, PVDD

LERTFAETE SUPPLY_ST & 1F28H, VCCLS #1 VCCHS &R 1FMETE CP_ST &HiFss, EENELRFME
TEMP_ST &H1F28H,

BRT MERSIZIN, PRI LLUERIBIEEERMEMES, EAXMH4eE BN LURRINER
FIFEN—R, XB@BITEII ADC_OD_INSEL RiEFRERRMES, HEIEKAIIH ADC_OD_REQIEEN ‘1’
LI,

oukwnN

2 ADC_CFG (U BHI G ALSTTE—RSPI GA BT o XTETMIHIIGN IR =
HUE, BUELTTEERGNFE BT R 152 TN 7 I R BT 2 ar f7as 1Ho

NRIGERIGFZIE, ADCHEFFM (FBRER) TREMEHITHEE, ARFFIERRITIIERIIRER
., WEEMSTERKIG, (8 ADC_OD_RDY F#E I MCU B] LUSiAL {1,
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URER ST FEHRE 8 REBIENRNE, REHENSERMA TS ADC_OD_VALH, FFIERSE
AR EOC Z e lrabaxss, 4NE 52Ff7o

P
Standard sequence PVDD | Temp | PVDD |VCCLS| PVDD jYel®zEsl PVDD | Temp

- r=
R .. | PVDD | Temp | PvDD |VECLS| PVDD Welo | PVDD | Temp
with extended conversion "
Ext.
conversion
request
time -
»
& 52 VDDB {5 5 ¥ B RIER S BBY ADC HEF A+ My

3.10.2 SHEREERSE

ADC F9— 518 BRI EIEnE S A BE, MOTIX™6EDL7141 SR T — MBEERES, X(EEIBHE
FREY ADC #1T3KAE, BILUE SPI 31418 TEMP_ST 1728 HAYIIE TEMP_VAL SRIREXSSFBE, %2
EENNESHER 2IBRE, b, ZBREELI T ERESMBFENINGE, TS LS
SENSOR_CFG (OTS_DIS) R R X MfRIF. BIENZR 7, AILUBSRENIK OTW_FLT 1 OTS_FLT 3Ri&
M LR &%, RIB R 16, 190, IREX Ox4A =74 AIHEIRAY:

Temperature = TEMP_VAL * 2°C — 94°C = 74 * 2°C — 94°C = 54°C (8)
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e
4 KERTh

REBHAI D AR EEMER:

« HBRBEI: HCE >, <VCE7TH7REEjJ , SEvDDB 1 DVDD i EFHs
o MHRIEKENESH] CSAMP [BED: M EN_DRV _EFFFIE, SEERERE _EAHMERRN RS EE,

4.1 BIRE5h

EERMHEEEBEE (PvDD) BREMBERT, WMACESIHIEHIRFERFANBD. 53 E/R T CE B[R
Vee e [BGFEERIRSSBEN IR, NRIMNPSEBEET K, EAHBERgESEBER 7 PIRMEN
(tvoos_ser_starr) Ho A RAERE 1R KIZFMIEIRVDDB. DVDDEEERE 6.

PREIRIREIRVI B ohIhaE @it 52 A DAC BahSeil, BTFEMBirE EBE, —B VDDBIAEIH uVLo BB[E,
BEINRIEE S, XIEEThAN_TEHED, LbEF CS_GAIN/AZ 1 VSENSE/nBRAKE 3Bl _E AR R PR S P26
B, FAPALUEE OTP RiIZEAX M N IIEERIRINRTE, MM4a%E /3 EheYia).

TEXEARINRIZ A HALE RS, EDVDDEBEHIG EAZAI, SIEASZ—POTPRIRIZLEIR
(DVDD_TON_DELAY, tovoo tonoy) o IRISHIIER AT LALL PR EFS 1083 BB ETEDVDDFHIATE BB Z R E F Ko
NRFEFRNEENETE], BTLURIERE EH K EBEMPAERRIIMNBTH (Loucks Ceuk) REEFTIER,
DVDD B 7ERIECERIAEIA/ESN (DVDD_SFTSTART) o A ERBIFHRIFER B,

4.2 Wit X =h 35 CSAMP 25D

DVDDEENHIRES, MizHI2ENal /= AMRIREH2S. BEIFEN_DRVSIIZEBE RS T Verow w BIET EE
BRI, FEkZal, FEEPWMESEHEIMOSFETHIMIIR. —BEN_DRVIZE ST Ven orv. 1 >
RMASMEEREBIZT N EAZIBEARMEPVCC, WHEEURTFAEMNEE (BE2E. BERIME. PVCCHE
E) , W% 3.4 ZFTiR,

LIRMEBERPEILIEBHEES, SMBERFRERMSE6. AeMFAEMEBERERSASE uvLo A,
PWM BRIZ#ECE, FEMRIREhEs = LARIIHER MOSFET itH{E S,

PN WRIEPWM L X EFN G907/ R Bl R B A E, WEPWM ESTEEE, TR 4 5]
BESTEBIFRA T EREE b BB ERT LS EIMOSFET, YRFE, 7 aJLIEELPWM 15
SIS, BEIBHRTE RS,
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V A
PVDD (battery voltage)
PVCC = VCCLS (programmable)
PVCC

'VCCHS-PVDD
. =PVCC

VCCLS UVLO/
VCCHS UVLO

DVDD target

VDDBE UVLO : F
; : : : tce_starT depends on charge
DVDD UVLO _ ....... / pumps external capacitors
: DVDD_TON_DE: : : loading and clock frequency
e -

JCE >CEm | e
k--r--1 Optional CS_GAIN and/or :
' i VSENSE analog sensing :
v 1— < : :
AN_T—P  — I EN_DRV > EP;J_DRVTH .....

PWM input signals (INHx, INLx) ||| || || || || || || || || .....
MOSFET Gate signals (GHx, GLx) | ” ” || ” ” || ” ” || .....

.................................. . S—

§ PWM does not propagate to outputs until '
i UVLO of VCCLS and VCCHS is achieved }

53 #2%E PVDD IR FEBIREBER BB, EN_DRV # CE_EN EYIh&E,

DVDD_SFTSTRT @—1* SPI Al wIZEE ¥,

NS CE B PVDD &K, FI@E 9D ERE, WME 62 Fin, BETHAABUEME B 54 PRTRSEINME T,
EXMERT, EEITENZE, BEFBD, BN, BRERRBAIFHRAX, HE PVDD UVLO #
B, FH CE LFAEBEEE (Ve ) BT, WE 55 B RIZEEFIT. CEF PVDD MIRFRI LU EH, £ER
o
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54 0=kl
A
Vv
VvVDDB targ@t ...................................................................
PVDD UVLO - ;'.
VeE_THR - ! DVDD (target Ievel
VDDB UVLO ! depending on VSENSE result)
DELAY
- > t
AN_T  LDO start
tAN_T
Optional VSENSE/
CS_GAIN reading
= 54 PVDD_EFBY, CEEHPVDDZEZREFENHBIIITHAT. [HFNEFHFIN2RER
B, HEohbEEREHEEIFITEH S,
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IREFINRERS

5 IREINRERTS

ZIRE BN RSTIE S ZARSHRRIZEIMNE 55 Fiko

From any
reset

l»lew start cycle
Start

™  pev oFF /*

1

|

|

|

N 4 1
|

CE>Veemr |

|
|

Y OFF

r--------'---------------‘

\ 4

POWER START UP OTP read error
OTP_READ

OTP ok
PVDD > Vpypp uvio r

|

|

|

|

|

|

I BUCK_START

I VDDB ok? N - Buck error
I Y -VDDB >

| . y VvbDB UVLO R
|

|

|

|

|

|

|

|

|

| VSENSE_READ
| CS_GAIN_READ

... Optional

A

b4

I - Counter limit
I reached

DVDD_START
DVDD ok?

DVDD_RESTART
Counter reached?

- DVDD >

SPI read
y Vovob_uvio r START UP I
e e ey =y LR
»
r-=- ——= ~masmaen) e e
" ” L 4 |
N |
| EN_DRV >
T |
| VEN_DRV_TH |
I v | DVDD_STOP |
_b—
I v |
| N I A
| CHARGE_PUM 1
| _START |
|
| Y - VCCLS > Vis yvo r :
I VCCHS > VHSfUVLOiR STANDBY 1
A [T - -
A |
I TEN DRV < I
DVDD < Vpvop uvio F
: VENORVTH | ppy AGTIVE = :
| ACTIVE
TSI S —— o
CE<Vee m r
55 REHERESHRIZE
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IREFINRERS

6EDL7141 BMOFEERT: OFF_STATE. START_UP. STANDBY ] ACTIVE, IRSIERWT:

DEV_OFF- LRSS B EERHEIMNRE,

o POWER_START_UP. OTP_READ- 7EIltIRE T, PvDD BEZFH EFH, HEIZEHITHRE, &
TiRfE, BiREX OTP 17fiE8s. UIREERBRAEMEMBERZ FISER, URREEEEE M. R
OTP IR & HEFEE S, MIEFH N STOP KRS

o BUCK_START - [FERSSFUIRES TEH, BHIVIKZEHET VDDB BEMINRIFIESR, W0RE vDDB
FE—ENERKRAXEIBREBE, NEEEESSIEXF, SR HN STOP RS,

VSENSE_READ/CS_GAIN_READ - i &35 ik#F 4t (FT4RF2) M VSENSE #1 CS_GAIN ZF5 (R, LI
EIFRIZENSH, NRFFES CS_GAIN_ANAIEE N 0, NI CSIBEEHAETIFSE CS_GAINIRE., &
M, 305 CS_GAIN_ANAIZE N ‘1’, MEAEINEE,

o DVDD_START - lbB, —B[EEEBMHIATE, DVDD Mt E R ESIRIER RN B ohiRiEE
A E. FEURESLEREY, DVDDARIBFEBEHIEE. Eit, BRENBIEETRE, HEANFFRS,
BIRE M2 %18E M EN_DRV (52238, XEBIFNEZD,

o CHARGE_PUMP_START - B REREH. MRXZIBIEBEE, IKEIEH N DEV_ACTIVE Ko

e DEV_ACTIVE (ZZACTIVERTE) -EURET, KohIEERME, JHEHR, PWwM BEERBRE,
WNER EN_DRV SSTEBUERAEIZ AEEBETF, MIGESXFARNBREER, HFEFNFNRESUER
PWM E&12,

o DVDD_STOP-DVDD Ei&FE H DVDD BRMAEBIES, KERFFNIRS, &FFELEIT, FECEY]
Wk R EIA A BEE B0, PEERIRESH ADC REFEIIIRTS

o STOP - IR H NIRRT, MIRRFEEEHSSE, DVDD BohHIMTEHE, BEBLETE, HEER
JRIEIFEE EN_DRV UM R, EUIRES T E(ER SPIs
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R AL
6 FIFNBELE

MOTIX™ 6EDL7141 & KERIFIEI. D7E:

o RMFP (OCP) ERATF:
o DVDDZI4#2IE2S
o MRE¥iRzs
o EBHIFTEDMES OCP
o RIEPIE (UVLO) fRIFIER T :
o EMFNMEMIBREH2SBIMRIRTH2S BB IR EBE
o EBJREB[EPVDD
o DVDDL& MR EssmLBE
o PEEFIRISMLBE
o DVDD ZM4RESHIEDIE (OVLO) fRIF
o ETERERIBFBMANNETBIERN
o AREEMEI N
o JEXHMR (OTS) FTBES (0TW)
o OTP fFiEi28 &
PRURBSTIZBCR B EHREEIRINFI BRI, HESNERNLZGE (F—N¥ER) B,
REM M PEFEMANIE, —BRIAGEE, RFARKEEER 17 FARBSERE. AREFEEE,
BRI HRR 7 L,

RSO AR EERVIRILPFRERD

o HJR#FE (BOEB4) » BONREMER.

o HMMFE (FOEF7) o FAENBPEMAINIE, HMKIEEHZAE, EEZBEEMR. MNRRFER
REZNREE, NILLBIBRARESIRE, Fo NESNITR.

FNEB 9 HY 45 RIS VETE nFAULT 5| B _E #1755 E,

SN, MNREEME, UBEREMRRN, WEERESERE, BB EL,

BRT X PWM S SERTRERVIRIEZ SN, ESEFRSALLUERN MCU E &5/ E AL, TieMkk

e, LHRVEIRISERE, HERFFRIGETHIZZATLUEE SPI f S iRBUX LIRS Lo

PN PN BT A B B 17 e K THEBERA], HEMEL LS ALELRAE, LUIFEHE
RATE A XEET SPI OGN\ & 7755 FAULTS_CLR RSCHIHY,
UTHFESSRHEXIREBERESHER:

o FAULT_ST: BIERZHMINEEXNAE. MEARREELXESREESZMHES A, K
SHILEMEREMHER.

e TEMP_ST: REEEZEEMEEIEMAEEHRE.
e SUPPLY_ST: #RE&FFEHR UVLO/OVLO #1 OCP BYIRTS.
e FUNC_ST: 17BN ASS. EREXES. BIZE/RERND oCP MEEKRE.
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RPN PR E

o OTP_ST: ZRIZNIIREXOTPAEXIKLFE,
AT EREEE, BPYEIUEE SPI A FAULTS_CLR FF885 NIE CLR_FAULTS, A, EEMRBIFHRE,
FEE N\ CLR_LATCH H7E2%.
INRBHITE 73728 OCP B RIZ N BIE, NIZHIET EENR, B
o YNRTEOCP IR (8. 161MEAHA) T, B—17EM PWMARIRERE ocP HH, HEHNF

o MRLTFIEMBAIET, AR HKEER.
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*17 HENGRIPR - LR FHE, AELES
Name Description Prog.r :i\mma Latched nFAULT Active State Prio Action(s)
bility report
Charge pump F1&2 | Gate signals (GHx, GLx) pulled down according to configured
VCCLS - DEV_ - . .
UVLO low side UVLO | - N Y ACTIVE (shar | gate driver slew rate. After that, gate signals are pulling down
fault ed) according to Res_po_weak @nd Res_po_strong @s shown in Figure 65.
VCCHS Charge pump DEV F1&2 | Gate signals (GHx, GLx) pulled down according to configured
high side UVLO | - N Y N (shar | gate driver slew rate. After that, gate signals are pulling down
UVLO ACTIVE - P
fault ed) according to Res_po_weak @nd Rgs_po_strong as shown in Figure 65.
DVDD DVDD OVLO ; ;
OVLO fault - N Y DEV_ACTIVE Bl No action. MCU to perform action
Threshold
DVDDOCP | DVDD OCP fault lev'r:ls RN Y Y DEV_ACTIVE  |B3 | No action. MCU to perform action
e Gate signals (GHx, GLx) pulled down according to configured
gate driver slew rate. Note: the behavior can be interrupted
Y depending on DVDD as logic is supplied by it. After that, gate
] (howeve signals are pulling down according to Res_po_weakand
VDD VDD UVLO N(require ris All states after | BO Res_po_strone @s shown in Figure 65. These are always active.
- > power nFAULT | BUCK_ and |e Waits for power cycle (CE pin low and high)
UVLO fault cycle-CE . ) ]
toggle) supplied | START FO e Buck converter continues operation
by e When DVDD UVLO happens the functional state machine
DVDD) changes from DEV_ACTIVE to DVDD_STOP. Please refer to
section 5 for details. From the application perspective, this
fault is highest priority. Requires a power cycle (CE toggle)
All states after
Buck Converter DVDD ok (after
BUCK OCP | Over Current i N v Standby)-Fa-ult B No action. MCU to perform action. Protection is blanked during
. blanked during start-up of charge pumps
Protection
charge
pump start
Datasheet o7 <Revision 1.20>
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Name Description Prog-r ?mma Latched nFAULT Active State Prio Action(s)
bility report
Motorleg | Currentsense | Threshold |Program |Y DEV_ F4 e PWM truncation if configured.
shunt OCP | amplifier Over | level, mable- ACTIVE e Iffaultis configured as “Latched” then: gate signals (GHXx,
[2:0] Current counton Latched GLx) pulled down according to configured gate driver slew
Protection for | numberof | if brake rate. After that, gate signals are pulling down according to
each phase trips, on OCPis Ros_po_weak @Nd Res_pp_strong@s shown in Figure 65.
reaction, active e Brake as defined in PWM_CFG register when CS_OCP_BRAKE
PWM ) register enabled. Fault latched if braking active
truncation
e Gate signals (GHx, GLx) pulled down according to configured
Locked rotor - . -
Locked . DEV_ gate driver slew rate. After that, gate signals are pulling down
watchdog Timing Y Y F5 . -
rotor overflow ACTIVE according to Res_po_weak@nd Res_po_strongas shown in Figure 65.
e Requires toggle of EN_DRV to re-start normal operation again
If input selection is:
Program ' e EN_DRV - gate signals (GHx, GLx) pulled down according to
' o mable- Y (with ) configured gate driver slew rate. After that, gate signals are
Watchdog timer | Timing, Latched if input Depending on pulling down according to Res_po_weak and Res _po_stronG @S
Watch dog | overflow. reaction. EN_DRV |input, either PR
: : . brake on F6 shown in Figure 65.
timers Severalinputs | Depending only, START UP or . . . .
. watchdog . e Buckinput- No action required from user or device.
programmable | oninput . otherwis | DEV_ACTIVE ] )
faultis e not) e If charge pump input - nFAULT reported. Driver won’t start-up.
enabled e Others: brake as defined in PWM_CFG register when WD_BRAKE
register enabled. Always latched if braked enabled
OTS Over - Y Y DEV_ F3 Gate signals (GHx, GLx) pulled down according to configured gate
Temperature ACTIVE driver slew rate. After that, gate signals are pulling down
Shutdown according to Res_pp_weak @and Rgs_po_strong @s shown in Figure 65.
oTW Over - N N (only DEV_ F8
Temperature sta’Fus ACTIVE No action. MCU to perform action
Warning register
report)
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Name Description Prog-r ?mma Latched nFAULT Active State Prio
bility report
C(?;I'OPTrgauci(f:;ult Gate signals (GHx, GLx) pulled down according to configured gate
OTP Fault . - All states F7 driver slew rate. After that, gate signals are pulling down according
programming T
to Res_po_weak @Nd Res_pp_strong @s shown in Figure 65.

error
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B ERIE—OTPHISPIEN

7 SERE—OTPHISPIEO

MOTIX™6EDL7141 B & — L rHAFRIZNEEEINRE, XLETHRENACE (BIEMK[IgmE. MRIK
EhEsMIRCHEE [ EERHPE R ) 1EIEF AT EehRSHEEESFaE P, XEIhEEMERE v LI7TiziThY
BT SPIMmSHITER,. XEFEFREZELMEFMEET, ALtt, 8XESHBENEEEMESER,

[Ett, 6EDL7141 ££58T OTP NVM (—RMEI4RIZIEZ KIETFMESR) , EMETEMTEE bR FAEEE NN E.
&), SRHERE 8 ERRMUNMINTERREHAITRIZ. ERHBIMNER (BUE 55 FRPREHRIE
E) , oTP FHEEREHNREREZKRIETFET. XEFFHRERERENELIRTN. WNE 56 Fir.

Hardware modules
(gate driver, buck converter,
charge pumps, etc)

Report

status
Configure

features

Reglst.ers Copy default values G Nu
Road status (volatile (at start-up) memory
_ memory)
Transmit and SPI
MCuU g
receive data module .
Configure / Registers
features Registers OTP program (once) hard-copy

=] 56 RIEBER

AR OTP HREFMENSHEINIAKRE (‘L EEE”) HIFEBEE, it ARATUNENAEFEAMEE,
FHRETIRAAMIFAETE OTP Fifssh (BEIEN) . BEH%E .11 ETHFARIED R, RENAR
T—Re TEBREAN OTPo A, W EFMA, BrifErILUES sPl s BEHRMEFFas LRECE.

B LUBIE (i F OTP_PROG FH1Z2s BV ID i35 -USER_ID- RIREFFA P B &,
b I INXT6EDLT14]1 R E 7 as AT TR TGNIEIEIS 5B TTHIAN R, UIRE Fas T
AFIZEERRIEHAEILET, M ITTH A S RE IE 7o

7.1.1 OTPHFEREMRE: MBBENXERIAE

MOTIX™ 6EDL7141 OTP B FAFEEF#. OTP BIRTERIEASSLIMNEIZRIE, IMNI—REIMNYEE IR,

Datasheet 0 <Revision 1.20>
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OTP 4RI INIE ZITIMR P #H1T, XEKAFWIRRIZE EFRREIREE T#1T, Bl PvDD >
PVDDore_pros o LHEN, TRELTYETF Tore rrose XM MBHMENTZE T, XEKE, IREHAEXLES
M2 IMHITHRIZE, HRIZEHRPALE. WMRAEXMER, WS OTP_PROG_BLOCKIZE AN ‘1’, LUIERHEA
— N SHEBHTERERE, EXMERT, BERERRIAME (0% 8.2 EFHEMEFT) o BILU#HIT
#H—FHRIES TR, OTP_PROG_BLOCK RTEFRIEHINTEHMTEEEESE,

BEAREEES N OTP, MITUTRIET R

1. BBREBEHEFHAZT (EN_DRV < Ven_orv_mH)
2. B SPI E NG R FERE NFIEREIAE,
3. {$F OTP_PROG il iF X LEHMIZE] OTP A,

a. SNFRBEFT Tore_rroc X PVDD < PVDDore_pros , NIZRIZER =B, B OTP_PROG_BLOCK &/
Vo FMHRILUMER, ABRRIUEREREE. NRBERWHER, B[IEGEBUE, BESH
OTP_USED =b’1#1 OTP_PASS =b’0,

b. WRBEEM PvDD ETEEEA, NREEFR, BHFERSHEFR OTP FiE2EH, XREEM—
Ro

4. (EFF) @BIAIIE OTP_USED #1 OTP_PASS B OTP_PROG_FAIL 2% OTP {RIZ2 B AIN:

a. IR OTP4RIZERM, MNEHFWBIE, BRHFHTHRIEREF (CESIMTRMLERD . H
OTP_USED =b’1 #1 OTP_PASS = b’0 & HHJ OTP_PROG_FAIL=b’1 A H{ES. FTEXT OTP
HITH—TRIE. AFEARABTWIANETRIR, BALNEFIZED .

b. WREIEMTI, MIIEFEINAELRLEE, XEH OTP_USED =b’01 1 OTP_PASS =b’01 T {E Y
OTP_PROG_FAIL=b’0 TR, BINTERINRIZEHITRIERIF (CESIMEmTME LERD U

fEREE.
SR EANEREZENOTPR AR, OTPREZLCETFER 18 H,
+18 oTP &mIENRZ
Device status OTP_ | OTP_ | OTP_PROG | OTP_PROG_FA Status Description
USED | PASS _BLOCK IL
Non-programmed device |0 0 0 0 Default values used

User programming was successful.
Upon start-up, the newly

1 1 X X programmed default values will be
loaded into registers for custom
configuration

Successful programming
of OTP

Programming blocked
due to PVDD or 0 0 1 0
temperature conditions

Part can be reprogrammed once
condition are within limits

Programming started but
failed during operation

1 0 1 1 Part must be discarded
due to PVDD or
temperature conditions
Programming started but .
failed due to OTP issue 1 0 0 1 Part must be discarded
Datasheet 91 <Revision 1.20>
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OTP RIZEKW (BHFEFJ/EIZMEFIE OTP FiEEP) [/EFISFEEHIEFHENFELLRES (WE 55) o

EXMERT, BESTE nFAULT 5| LIRS, HUTHIZSs—EIREHFE, BIel@idiRENiis OTP_USED.
OTP_PASS 8% OTP_PROG_FAIL LA X OTP_PROG_BLOCK ¥ i&3K 6EDL7141 IRHTZE2 KT,

SNR A PR E T IZR B HERIEIXY OTP H1THRIZE, MBRRIZZRIENICE OTP_USED=b01,
BN AT ez B I IR RIZ.

7.1.2 SPIHE(S

6EDL7141 55MERITHI2S 2 BIRVFTEBEERET LR SPI FO#HTT, ZIERATFHWEREFTFRHITHE,
Mg, Hlw, EREEHRIE OTP N1,

SPIEIRET 4 5|HIECE . FUBRELLETE SPI NHESH TR, FIE@EEELETE 24 I KEMNBAL
HiFaEH,

o T {ihit

o 16 fIHUIEFT

o 1{Udp%

R LAMSBIRL SR A BN

EX TR

o 1-HFHREA

o 0-FTF23IREN

57 #0& 58 95 B/ EA SPIHEONTS NFIEEUEE,

Falling edge sampling
/" nscs A : {
0o 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
()]
c@_] >l plet »
o 5, Command Address ! : Data l
7 A\
SD| X o] XAG lAS XA4IA31A2XA1 IAO ‘D15XD14]313XD121D11KD1G]DS x DBX DT[DG ID5 x D4l D3I D2 XD1 I DOX
! |
\_ SDO e ; i
| I
Valid X |
% address ] valid address :x
= i
2 v
hs Valid data | |
; )
% Enaple \ézg{::lia\}varite register
= Write l_\

57 sPI GiR{E
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Falling edge _sampling
/ nSCS _\ }
:01234567859 10 11 12 13 14 15 16 17 18 19 20 21 22 23
g  lsle et 5l
D ] Pk T ol
] yCommand Address 1 Data
I —1 !
- SDI I XCIASXA51A4XA3XA2HA1IAO i
_* H
%0 ) e e e e e e e e e o e
i
» Valid address II Valid address ]
2 i
2 Y
% Read enable l l
=
52
= Read data X Valid data x
& 58 SPI IR

7.1.2.1 SPHES I

Fla0, FAFPA8EFRETDRIVEL=50ns (0x01) . TDRIVE2=2540ns (OxFE) B NZTZEETDRIVE_SRC_CFG
(#utibox19) , NMIFEEBLEEIBTDRIVE2FITDRIVELIRIE, [EFF2RMANB NOKFE0l, X nSCS{ESH#HI
KE, HIEHIZBREE[SPI 2% (SDIES) BAUL TS

Z#t%l: b1001100111111110 00000001
+758t%l: 0x99 FE 01

MRENGEEIRE, NRIEHISSBIHRITUTIRE, BIE XN SDI {55 Ki%EX TDRIVE_SRC_CFG &F1723:
—#%: b00011001 ---- ---- —oom -

+7H#H . 0x19 - -
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3+ 1951 T MOTIX™ 6EDL7141 HR A& SPIEIA IR FIE FFes. AT BIFAAREXLEEFFE5

(infineon

+&19 HF SRR
Short Name Long Name Offset Address Page Link

FAULT_ST Fault and warning status 00H 98

TEMP_ST Temperature status 01n 29

SUPPLY_ST Power supply status 02H 100
FUNC_ST Functional status 03H 101
OTP_ST OTP status 04H 102
ADC_ST ADC status 05H 103
CP_ST Charge pumps status 06 103
DEVICE_ID Device ID 07H 104
FAULTS_CLR Fault clear 10H 104
SUPPLY_CFG Power supply configuration 11H 105
ADC_CFG ADC configuration 12H 107
PWM_CFG PWM configuration 13H 108
SENSOR_CFG Sensor configuration 144 109
WD_CFG Watchdog configuration 15H 110
WD_CFG2 Watchdog configuration 2 16H 111
IDRIVE_CFG Gate driver current configuration 174 112
IDRIVE_PRE_CFG Pre-charge gate driver current configuration 18H 113
TDRIVE_SRC_CFG Gate driver sourcing timing configuration 194 114
TDRIVE_SINK_CFG Gate driver sinking timing configuration 1AH 115
DT_CFG Dead time configuration 1BH 117
CP_CFG Charge pump configuration 1CH 117
CSAMP_CFG Current sense amplifier configuration 1DH 118
CSAMP_CFG2 Current sense amplifier configuration 2 1EH 120
OTP_PROG OTP program 1F 122

81  IREEREN

6EDL7141 AI4RIZHF 728 A LUTE SPI ERUEEREMIE#HTHIE, BR, KEMHERERESFMHLXE

ZRARSFERR, XZNTHEBRITHRERRERLIMKE, EXT =135:

1. ZBLROTIE. TEasHBIEITRE T, XX LA TRIEA S L ATER EREIEAT, BURAT

5 PWM ZEFIZIFE A2

2. FFHlATHEE. (X EN_DRV BB FINTET, XIXLE(r# i THwies Bk HIRTE EN_DRV K9EHT A Tz

A TS E e, 1EEZ/EN_DRV #HIR/EART LXK,
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BN THIER G E B, ZIXTEEEEN_DRV ZFIXT XL 7 25 A T o
3. UROTP : L(IHIMERENEOTP PR EIRE LA LA (PVOD) EHELH, HLRBERNIGE
B, Pt HHBEEL DD FHETIEZAIAMELELLN, FULSTAEN OTP FHE FH LA
FF4RL,
BI, HISRFEACTVE RS TSN RAE, WRESHEA, HEENSERREA5\NE, B2, 8
FBRPRTHHEN STANDBY IR, ZEAE (BF) FRIIEMMEUNEFR.

R 20 MIRENSMEERMHEDE (wEEMIE)

20 RS REN
Register Name Bitfield Name Programmability

SUPPLY_CFG PVCC_SETPT Standby
CS_REF_CFG Standby
DVDD_OCP_CFG Always
DVDD_SFTSTRT OTP only
DVDD_SETPT OTP only
BK_FREQ Standby
DVDD_TON_DELAY OTP only
CP_PRE_CHARGE_EN | Standby

ADC_CFG ADC_OD_REQ Always - no OTP field, just register
ADC_OD_INSEL Always - no OTP field, just register
ADC_EN_FILT Always - no OTP field, just register
ADC_FILT_CFG Always
ADC_FILT_CFG_PVDD | Always

PWM_CFG PWM_MODE Standby
PWM_FREEW_CFG Always
BRAKE_CFG Always
PWM_RECIRC Standby

SENSOR_CFG HALL_DEGLITCH Always
OTS_DIS Always
CS_TMODE Always

WD_CFG WD_EN Standby
WD_INSEL Standby
WD_FLTCFG Standby
WD_TIMER_T Standby

WD_CFG2 WD_BRAKE Standby
WD_EN_LATCH Standby
WD_DVDD_RSTRT_ATT | Standby
WD_DVDD_RSTRT_DLY | Standby
WD_RLOCK_EN Always
WD_RLOCK_T Always

Datasheet 95 <Revision 1.20>
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Register Name Bitfield Name Programmability
WD_BK_DIS OTP only
IDRIVE_CFG IHS_SRC Always
IHS_SNK Always
ILS_SRC Always
ILS_SNK Always
IDRIVE_PRE_CFG | |_PRE_SRC Always
|_PRE_SNK Always
|_PRE_EN Always
TDRIVE_SRC_CFG | TDRIVE1 Always
TDRIVE2 Always
TDRIVE_SINK_CFG | TDRIVE3 Always
TDRIVE4 Always
DT_CFG DT_RISE Always
DT_FALL Always
CP_CFG CP_CLK_CFG Always
CP_CLK_SS_DIS Standby
CSAMP_CFG CS_GAIN Always - recommended to stop PWM first
CS_GAIN_ANA Standby (change to digital mode)- change
to analog mode only possible if written in
OTP followed by power cycle
CS_EN Always
CS_BLANK Always - recommended to stop PWM first
CS_EN_DCCAL Standby
CS_OCP_DEGLITCH Standby
CS_OCPFLT_CFG Standby
CSAMP_CFG2 CS_OCP_PTHR Always
CS_OCP_NTHR Always
CS_OCP_LATCH Standby
CS_MODE Standby
CS_OCP_BRAKE Standby
CS_TRUNC_DIS Always
VREF_INSEL Standby
CS_AZ_CFG Always
CS_NEG_OCP_DIS Always
OTP_PROG OTP_PROG Standby (programming of OTP only
in Standby)
USER_ID Always
Datasheet 9 <Revision 1.20>
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+®21 FER RS RS ER
Code Access type Description
res No access Reserved
r Read Read only. A write produces no action
rw Read/Write Read or write by user
w Write Write only. A read returns 0
Datasheet 97 <Revision 1.20>
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WERSETFH
WMREA—MIBKRETHRAE DL, WEAEMNIRIE/ LS, EEMRHIE, HFERH FAULTS_CLR &F1FsS
FREY R BRI PR
FAULT_ST ik 004
SE: 0000y
15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
DVDD_|DVDD
OTP WD_ [RLOC OTW_ | OTS_ |BK_OCP DVDD - -
0 - N - - - —| UV_ | OCP_ CP_ CS_OCP_FLT
FLT FLT |[K_FLT FLT FLT _FLT |OV_FLT ELT |FLT IFLT
res r r r r r r r r r r
Field Bits Type Description
CS_OCP_FL | 2:0 r Current sense amplifier OCP fault status
T OCP (shunt amplifier OCP) fault status
bXX0: No fault on phase A
bXX1: Fault on phase A
bX0X: No Fault on phase B
bX1X: Fault on phase B
bOXX: No Fault on phase C
b1XX: Fault on phase C
CP_FLT 3 r Charge pumps fault status
Charge pump low side and high side combined fault status
b0: No fault has occurred
b1: Afault has occurred
DVDD_OCP_ | 4 r DVDD OCP (Over-Current Protection) fault status
FLT DVDD linear voltage regulator Over-Current-Protection fault status
b0: No fault has occurred
b1: Afault has occurred
DVDD_UV_F | 5 r DVDD UVLO (Under-Voltage Lock-Out) fault status
LT DVDD UVLO fault status b0:
No fault has occurred
b1: Afault has occurred
DVDD OV F | 6 r DVDD OVLO (Over-Voltage Lock-Out)fault status
LT DVDD OVLO fault status bO0:
No fault has occurred
b1: Afault has occurred
BK_OCP_FL | 7 r Buck OCP fault status
T Buck Over-Current-Protection fault status
b0: No fault has occurred
b1: Afault has occurred
Datasheet 98 <Revision 1.20>
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OTS_FLT 8 r Over-temperature shutdown fault status
Over temperature shutdown event status
b0: No fault has occurred
b1: Afault has occurred
OTW_FLT 9 r Over-temperature warning status

Over temperature warning signal status
b0: No warning signal has occurred

b1: Awarning signal has occurred
RLOCK_FLT | 10 r Locked rotor fault status

Locked Rotor fault status using hall sensors
b0: No fault has occurred

b1: Afault has occurred

WD_FLT 11 r Watchdog fault status
Watchdog status

b0: No fault has occurred
b1: Afault has occurred

OTP_FLT 12 r OTP status
OTP (One Time Programmable) memory fault status

b0: No fault has occurred
b1: Afault has occurred
(] 15:13 res Reserved

Aread always returns 0

mERSEFEFSR

ZEHFREAMCUIREREEE,

TEMP_ST oAk 01y
F=RITAI=E 0000y
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
0 TEMP_VAL
res r
Field Bits Type Description
TEMP_VAL | 6.0 r Temperature reading

Temperature value in step of 2 degrees
b000000: -94 degrees Celsius

......every 2 degrees Celsius

b1111111: 160 degrees Celsius

(] 15:7 res Reserved
Aread always returns 0
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BRRESFFE
ZEFa 8 BREXRIRS
SUPPLY_ST ik 024
BERARES E1ifE: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VDDB_| VDDB_ DVDD_|DVDD_VCCHS_UVCCLS
0 PVDD_VAL OVST | UVST | OVST | UVST VST |_UVST
res r r r r r r r
Field Bits Type Description
VCCLS_UVS | 0 r Charge Pump low side UVLO status
T b0: Below threshold b1:
Above threshold
VCCHS_UVS | 1 r Charge Pump high side UVLO status
T b0: Below threshold b1:
Above threshold
DVDD_UVST | 2 r DVDD UVLO status b0:

Below threshold b1:
Above threshold

DVDD_OVST | 3 r DVDD OVLO (Over-Voltage Lock-Out) status
b0: Below threshold b1:
Above threshold

VDDB_UVST | 4 r VDDB UVLO status b0:
Below threshold b1:
Above threshold

VDDB_OVST | 5 r VDDB OVLO status b0:

Below threshold b1:

Above threshold

PVDD_VAL 12:6 r PVDD ADC result reading value

This bitfields holds the analog to digital conversions value for PYDD
input voltage

0 15:13 r Reserved
Aread always returns 0
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RER ST 7
BMINEE SR
FUNCT_ST Hodk: 034
EufE: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DVDD_ | HALLP
0 CS_GAIN_ST ST OL_ST HALLIN_ST
res r r r r
Field Bits Type Description
HALLIN_ST | 2:0 r Hall sensor inputs status
HALL sensor input status for each phase.
b0: signalis low
bl:signalis high
bit 0: Phase A
bit 1: Phase B
bit 2: Phase C
HALLPOL_ | 3 r Hall sensor polarity equal indicator
ST Status bit that indicate if all phases of the hall sensors have the same
polarity at the same time.
b0: Hall sensors have different polarity
b1: Hall sensors have the same polarity
DVDD_ST 4 r DVDD set point status
DVDD set point read value. The reading is independent of whether
DVDD is analog or digitally programmed
b0:3.3V
bl:5V
CS_GAIN_ST| 75 r Status of the current sense amplifiers gain
Shows the value of the current sense amplifier gain independently of
whether programmed digitally or via external resistor
b000: 4 V/V
b001: 8 V/V
b010: 12V/V
b011: 16 V/V
b100:20V/V
b101:24V/V
b110: 32 V/V
b111:64 V/V
0 15:8 r Reserved
Aread always returns 0
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OTP R&F s
OTP FEZ RIS BRI TRt HFF 2P E,
OTP_ST ik 04y
EufE: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 OTP_PR :;ga OTP_| OTP_
OG_FAIL _BLOCK PASS | USED
res r r r r
Field Bits Type Description
OTP used
This bitfield shows if OTP memory has been written by user or still
OTP_USED | 0 r holds factory defaults:

b0: OTP memory is not used: factory defaults
b1: OTP memory is used: new custom values loaded

OTP_PASS | 1 r User OTP programming status

Is set if user OTP programming has passed without error.
b0: Not programmed or not passed.

b1: Programming passed without error.

OTP_PROG_ | 2 r User OTP programming blocked
BLOCK Signals if OTP programming has been attempted when voltage or
temperature outside range.

b0: Programming was not blocked
b1l: Programming blocked

OTP_PROG_ | 3 r OTP Programming fail
FAIL If set, indicates that the programming of the OTP has failed.
b0: No failure.

b1: Programming failed

(] 15:4 res Reserved

Aread always returns 0
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ADCREF 7%
ADCRESF 7%,
ADC_ST Hhst - 05
E1ia: 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC_OD
0 ADC_OD_VAL _RDY
res r r
Field Bits Type Description
ADC_OD_RD | 0 r ADC on demand conversion result ready
Y This bitfields indicates if ADC result for one of the extended
conversions is ready to be read
b0: Not ready
bl: Ready
ADC_OD_VA | 71 r ADC on demand result value
L ADC result value for on demand conversions
(] 15:8 res Reserved
Aread always returns 0
BEARRSTFHE
EBAR RS ET 785
CP_ST Hodt: 06+
SE: 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 VCCLS_VAL VCCHS_VAL
res r r
Field Bits Type Description
VCCHS_VAL | 6.0 r VCCHS ADC result reading value
This bitfields holds the analog to digital conversions value for VCCHS
voltage
VCCLS_VAL | 13:7 r VCCLS ADC result reading value
This bitfields holds the analog to digital conversions value for VCCLS
voltage
(] 15:14 res Reserved
Aread always returns 0
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251 ID FF88
84D
DEVICE_ID Hhdt: 07w
221D S{ifE: 0006
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 DEV_ID
res r
Field Bits Type Description
DEV_ID 3:0 r Device ID
Device identifier for user version control
0 15:4 r Reserved
Aread always returns 0
R B RETEES
BRRIS & B,
FAULTS_CLR Hhk 104
E1ifE: 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 CLR_ | CLR_
LATCH| FLTS
res w w
Field Bits Type Description
CLR_FLTS 0 w Clear all faults
Setting this bitfield will clear all faults in the device excluding
latched faults. A reading always returns 0.
b0: No action.
b1: Clear all fault status bits except latched ones
CLR_LATCH | 1 w Clear all latched faults
Setting this bitfield will clear all (and only) latched faults in the device.
A reading always returns 0.
b0: No action.
b1: Clear latched fault status bits
(] 15:2 res Reserved
Aread always returns 0
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BREEFFH
ZH 708 A TREMTHIZERIRENAIH,
SUPPLY_CFG Hbik: 114
BfiE: 60004
15 14 13 12 11 10 9 8 7 6 5 4 3 p 1 0
CP_PRE
- DVDD_TON | BK_ DVDD_OCP_
CHI;I;GE _DELAY FREQ DVDD_ SETPT DVDD_SFTSTRT CFG CS_REF_CFG |PVCC_SETPT
'w w w 'w 'w 'w 'w w
Field Bits Type Description
PVCC_SETP | 1.0 rw PVCC set point
T Configures the target PVCC (gate driving voltage) voltage level
b00: 12V
b01: 15V
b10: 10V
b11:7V
CS_REF_CF | 3:2 rw Current sense reference configuration (internal VREF voltage)
G Selects the VREF voltage that is applied as offset in all 3 current shunt
amplifiers:
b00: 2 DVDD
b01:5/12 DVDD
b10:1/3 DVDD
b11: s DVDD
DVDD_OCP_ | 54 rw DVDD OCP threshold configuration
CFG DVDD OCP threshold selection
b00: 450mA
b01: 300mA
b10: 150mA
b11:50mA
DVDD_SFTS | 96 rw DVDD soft-start configuration
TRT DVDD linear regulator soft start programming 100us stepping 100us up
to l.ems
b0000: 100 us
b0001: 200 us
100 us steps
b1111:1.6ms
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DVDD_SETP | 11:10 rw DVDD set point configuration

T This bitfield configures DVDD output voltage:
bOx use VSENSE pin for analog programming
b10 DVDD = 3.3V - digitally programmed
b11 DVDD =5V - digitally programmed

BK_FREQ 12 rw Buck converter switching frequency selection
This bitfield configures the switching frequency of the buck converter
b0- Low frequency (500kHz)
b1: High frequency (1MHz)

DVDD_TON_ | 14:13 rw DVDD turn on delay configuration

DELAY The device will wait for the configured time before turning on the
DVDD starting counting from VDDB UVLO during start-up of the
device b00 - 200us
b01 - 400us
b10 - 600us
b1l - 800us

CP_PRECHA | 15 rw Charge pump pre-charge configuration

RGE_EN Enables during start-up the pre-charge of the charge pump
1'b0 : pre-charge disabled
1'b1: pre-charge enabled
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ADCECE T 775
E TSI EEABET— XM (R T) » —AEN—TMIBESIGIER MR
B2 1,
ADC tBXINEEAC B,
ADC_CFG it 124
S 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 ADC_FILT_ | ADC_FILT_ |ADC_EN| ADC_OD_ | ADC_
CFG_PVDD CFG _FILT INSEL OD_REQ
res rw r'w w r'w W
Field Bits Type Description
ADC_OD_RE | 0 w ADC on demand conversion request
Q Setting this bitfield will inject an additional measurement in the
standard sequence. This additional measurement is selected in
ADC_IN_SEL bitfield. A read always return 0.
b0: No action.
b1: Request the conversion of the signal selected in ADC_IN_SEL
ADC_OD_IN | 2:1 rw ADC input selection for on demand conversions
SEL This bitfield configures the input to the ADC:
b00: Iniairac: device digital area current consumption
b01: DVDD
b10:VDDB
b11: Reserved
ADC_EN_FIL | 3 w Enable filtering for on demand ADC measurement
T Enables moving averaging filter for on demand ADC measurements. A
read always return 0
b0: No action.
bl: Enable filtering
ADC_FILT_C | 54 rw ADC generic filtering configuration
FG Selects the moving averaging filter characteristic for the ADC
measurements except PVDD measurements:
b00: 8 samples averaging filter
b01: 16 samples averaging filter
b10: 32 samples averaging filter
b11: 64 Samples averaging filter
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ADC_FILT_C | 76 rw PVDD ADC measurement result filtering configuration
FG_PVDD This bitfield selects the moving averaging filter characteristic for PYDD
measurement:
b00: 32 samples
b01: 16 samples
b10: 8 samples
b11:1sample
0 15:8 res Reserved
Aread always returns 0
PWMECE & 1723
PWMAEXECERECE.
PWM_CFG Hidik: 134
SE: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PWM
PWM BRAKE -
0 - FREEW_ PWM_MODE
RECIRC _CFG CFG
res 'w 'w 'w w
Field Bits Type Description
PWM_MODE | 2:0 rw PWM commutation mode selection
PWM Mode selection:
b000: 6PWM mode
b001: 3PWM mode
b010: 1PWM mode
b011: 1PWM with Hall sensors
b100: b111: Reserved
PWM_FREE | 3 rw PWM freewheeling configuration
W_CFG This bitfield selects which rectification or freewheeling is desired (only

for 1 PWM input modes)
b0: Active freewheeling
b1: Diode freewheeling

BRAKE_CFG | 54 rw Brake configuration

Brake scheme configuration.

b00: Low Side

b01: High Side

b10: High Z (no power)

b11: Brake toggle-alternates between low and high side braking on
every braking event
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PWM_RECIR | 6 rw PWM recirculation selection (only if PWM_MODE = b011:)
c Setting this bitfield will activate the alternating recirculation feature of
the 1PWM with Hall Sensors and Alternating Recirculation PWM mode.
Only functional if PWM_MODE=b011.
b0: Disable alternating recirculation mode
b1: Enable alternating recirculation mode
(] 15:7 res Reserved
Aread always returns 0

ERBEEFTH
&AL E,

SENSOR_CFG

15 14 13 12 11

10

14y

00014

2 1 0

CS_TMODE

OTS_DIS

HALL_DEGLITCH

res

rw

rw

rw

Field Bits Type

Description

HALL_DEGLI | 3:0 rw
TCH

Hall Sensor deglitch

Deglitch time configuration for Hall sensor inputs in steps of 640ns

b0000: Ons

b0001: 640 ns
...in steps of 640
ns b1111- 9600 ns

OTS_DIS 4 rw

Over-temperature shutdown disable
This bitfield allows to disable the shutdown feature due to over

temperature in the device:

b0: Enable shutdown protection

b1: Disable shutdown protection

CS_TMODE | 65 rw

Current sense amplifier timing mode
This bitfield configures how the current sense amplifier operates

regarding the timing related to the PWM signals:

b00: CS amplifier outputs are active when GLx signal is high
b01: CS amplifier outputs are active when GHx signal is low
b1x: CS amplifier outputs are always active

0 15:7 res

Reserved
Aread always returns 0
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B IWiCEFFSE

Al 1z,

WD_CFG

15 14

13 12

11

it 154

00004

WD_TIMER_T

WD_INSEL WD_EN

res

rw w w rw

Field

Bits

Type

Description

WD_EN

Watchdog enable

Watchdog timer enable

b0: Watchdog timer is disabled
b1: Watchdog timer is enabled

WD_INSEL

31

Watchdog input selection

This bitfield selects the input to the watchdog timer among following
options:

b000: EN_DRV pin (measure input signal frequency)
b001: Reserved

b010: DVDD (linear regulator)

b011: VCCLS and VCCHS, (charge pumps)

b100: Status register read

b101: Reserved

b110: Reserved

b111: Reserved

WD_FLTCFG

Watchdog fault configuration

This bitfield controls the reaction to a watchdog fault event:
b00: Status register only

b01: Status register and pull down of nFAULT pin

WD_
TIMER_T

14:5

Watchdog timer period value

This bitfields configures the period of the watchdog timer. After this
time is elapsed with no re-start of the timer by the watchdog input, a
watchdog fault is triggered. In 100us steps. Not applicable for VYDDB
(buck) watchdog input.

b0000000000: 100 us

b0000000001: 200 us

b1111111111:102.4ms

0

15

res

Reserved
Aread always returns 0
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B EFTES2
B NREFEFSRY R
WD_CFG2 Hit: 164
E1ufE: 0000y
15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
WD WD
WD oy WD_DVDD - | WD
0 . WD_RLOCK_T |RLOCK WD_DVDD_RSTRT_DLY ~ — | EN_ -
BK_DIS _EN RSTRT_ATT LATCH BRAKE
res 'w 'w 'w 'w w w
Field Bits Type Description
Brake on watchdog timer overflow
This bitfields provides the option to configure a braking event when
the watchdog overflow occurs
WD_BRAKE 0 rw b0: Normal reaction to fault
b1: Brake on watchdog fault (Automatically latched). The braking
mode is configured in PWM_CFG register. Status register is updated
accordingly
Enable latching of watchdog fault
WD_EN_LAT 1 Enable latching of watch dog fault
CH w b0: Fault not latched
b1: Fault latched
Restart delay for DVDD
Number of restart attempts for DVDD WD
WD_DVDD_ 39 w b00: 0 attempts
RSTRT_ATT . b01: 1 attempt
b10: 2 attempts
b11: 3 attempts
DVDD restart delay
Time after WD trigger signal until restart is attempted again for DVDD.
In steps of 0.5ms
WD DVDD b0000: 0.5 ms
~ N 74 rw
RSTRT_DLY b0001: 1 ms
b1110: 7.5ms
b1111:8 ms
Enable rotor locked detection
WD_RLOCK_ 8 Enable rotor lock dedicated watchdog timer input
EN w bO: Disabled
bl: Enabled
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Rotor locked watchdog timeout
Watchdog timer period value (overflow value). In steps of 1s
WD_RLOCK b000: 1 second
- — | 11:9 rw
T b001:2s
b111:8s
Buck watchdog disable
Buck watchdog (start-up) disable
WD_BK_DIS | 12 rw
b0: Buck watchdog enabled
b1: Buck watchdog disabled
Reserved
0 15:13 res
Aread always returns 0
Witk IR Bh 28 BB R E H F 728
TR EE MR IR 88 B IRIR B
IDRIVE_CFG Hhk: 17w
Bia: BBBBH
15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
ILS_SINK ILS_SRC IHS_SINK IHS_SRC
'w 'w 'w w
Field Bits Type Description
IHS_SRC 3:0 rw High-side source current

High side gate driver rise or pull-up gate current applied during period

Torve2

b0000 - 10mA
b0001 - 20mA
b0010 - 30mA
b0011 - 40mA
b0100 - 50mA
b0101 - 60mA
b0110-80mA
b0111-100mA
b1000 - 125mA
b1001 - 150mA
b1010-175mA
b1011-200mA
b1100-250mA
b1101 -300mA
b1110-400mA
b1111 - 500mA
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IHS_SINK 7:4 rw High-side sink current
High-side gate driver fall or pull-down gate current applied during
period Torives

Same coding as IHS_SRC

ILS_SRC 11:8 rw Low-side source current
Low side gate driver rise or pull-up gate current applied during period

Torive2

Same coding as IHS_SRC

ILS_SINK 15:12 rw Low-side sink current
Low side gate driver fall or pull-down gate current applied during
period Torives

Same coding as IHS_SRC

AR X = 28 TR 7E B B AT I T 77 28
EMHRIREh 2SI S 45

IDRIVE_PRE_CFG it 184
EE: 00BBy,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 I_PRE I_PRE_SINK I_PRE_SRC
_EN
res 'w w 'w
Field Bits Type Description
I_PRE_SRC | 3:0 rw Pre-charge source current setting (Torive1)
Rise or pull-up gate current applied during pre-charge phase (Torive1)
b0000 - 10mA
b0001 - 20mA
b0010 - 30mA
b0011 - 40mA
b0100 - 50mA
b0101 - 60mA
b0110 - 80mA

b0111-100mA
b1000 - 125mA
b1001 - 150mA
b1010- 175mA
b1011-200mA
b1100 - 250mA
b1101 - 300mA
b1110 - 400mA
b1111-500mA
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I_PRE_SINK | 7:4 w Pre-charge sink current setting (Torues)
Fall or pull-down current during pre-charge phase (Torues)
Same coding as |_PRE_SRC
I|_PRE_EN 8 w Gate driver pre-charge mode enable
Enables extra pre-charge current configurations. In case of disabled,
1.5A are applied during Tariver and Tarives periods
b0: Pre-charge current enabled. Values |_PRE_SINK and |_PRE_SRC
are applied during Torwve: and Torves respectively
b1: Pre-charge mode disabled. 1.5A applied during Torwe: and Torues
0 15:9 res Reserved
Aread always returns 0
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TDRIVEJRIZHI & 1728
FAF AR IR Bh a8 B FRARTURY Torver M Torve: BC B B 1725
TDRIVE_SRC_CFG Hdk: 19
EE: FFOO
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
TDRIVE2 TDRIVE1
w w
Field Bits Type Description
TDRIVE1 7:0 rw Torive: timing

b00000000 - Ons

10ns steps
b11111111-2590ns

Torver Value for high and low side. First turn on or pre-charge period

b00000001 - 50ns (values between Ons and 50ns not allowed)

TDRIVE2 15:8 rw Torvez timing
Torve2 Value for high and low side.

b00000000 - Ons
b00000001 - 10ns
10ns steps
b11111111-2550ns

TDRIVE EBBRIZHIF 72
BT MR IX sh 288 BB iR LAY TDRIVEL A TDRIVE2 EC B & 1728

TDRIVE_SINK_CFG Hhik: 1A,
J=RiTAI=E FFOO4
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
TDRIVE4 TDRIVE3
r'w w
Field Bits Type Description
TDRIVE3 7:0 rw Torives timing

b00000000 - Ons

10ns steps
b11111111-2590ns

Torves Value for high and low side. First turn off or pre-discharge period

b00000001 - 50ns (values between Ons and 50ns not allowed)
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TDRIVE4 15:8 'w TDR|VE4timing
Torves value for high and low side.
b00000000 - Ons
b00000001 - 10ns
10ns steps
b11111111-2550ns
SEX B E| FFEs
X EYEECE,
DT_CFG Hudt: 1By
B1iE: 31314
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DT_FALL DT_RISE
w w
Field Bits Type Description
DT_RISE 7:0 rw Dead time rise (of phase node voltage)

Dead time rise (low to high) value
b00000000: 120 ns
b00000001: 200 ns

In steps of 80ns

b00110001: 4040ns

b10010101: 12040 ns
b10010110: b11111111: Unused (defaults to 120ns)

DT_FALL 15:8 rw Dead time fall (of phase node voltage)
Dead time fall (high to low) value
b00000000: 120 ns

b00000001: 200 ns

In steps of 80ns

b00110001: 4040ns

b10010101: 12040 ns
b10010110: b11111111: Unused (defaults to 120ns)

Datasheet 116 <Revision 1.20>
<2024-03-22>



o .
MOTIX ™ 6EDL7141 Infineon
Datasheet
B1FasMsy
BERICETESS
BB AT SRAR R
CP_CFG Hhk: 1Cy
EE: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CP_CLK_
0 $S_DIS CP_CLK_CFG
res rw rw
Field Bits Type Description
CP_CLK 1:.0 rw Charge pump clock frequency configuration
_CFG This bitfield configures the charge pump clock switching frequency.
b00: 781.25 kHz
b01:390.625 kHz
b10: 195.3125 kHz
b11:1.5625 MHz
CP_CLK_SS_| 2 rw Charge pump clock spread spectrum
DIS disable b0: Spread spectrum is enabled
b1: Spread spectrum disabled
(] 15:3 res Reserved
Aread always returns 0
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CSAMP_CFG Hittik: 1Dy
E1ia: 0028y
15 14 13 12 11 10 9 8 5 4 3 2 1 0
CS_OCPFLT CS_OCP_ |CS_EN Cs_
- CFG - DE(;LITCI_-I DECAL_ CS_BLANK CS_EN G:':I:_ CS_GAIN
r'w r'w r'w r'w r'w r'w w
Field Bits Type Description

CS_GAIN 2:0 rw Gain of current sense amplifiers
Selects gain of current sense amplifier when digitally programmed
b000: 4V/V
b001: 8V/V
b010: 12 V/V
b011: 16 V/V
b100: 20 V/V
b101: 24 V/V
b110: 32 V/V
b111:64V/V

CS_GAIN_AN | 3 rw CS Gain analogue programming enable

A CS Gain analogue programming enable
b0: Gain is selected via register configuration (CS_GAIN bitfield)
b1: Gain is defined by CS_GAIN pin resistor as per Table 15

CS_EN 6:4 rw Enable of each current shunt
amplifier Enable of each current shunt
amplifier bit 0: phase A
bit 1: phase B
bit 2: phase C
b0: Amplifier disabled
b1: Amplifier enabled
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CS_BLANK

10:7

Current shunt amplifier blanking time
Current shunt amplifier blanking time
b0000: 0 ns

b0001: 50 ns

b0010: 100 ns

b0011:200 ns

b0100: 300 ns

b0101: 400 ns

b0110: 500 ns

b0111: 600 ns

b1000: 700 ns

b1001: 800 ns

b1010: 900 ns

b1011:1us

b1100: 2 us

b1101:4 us

b1110: 6 us

b1111:8us

CS_EN_DCC
AL

11

Enable DC Calibration of CS amplifier
DC calibration of CS amplifier
b0: No calibration is executed

b1: DC calibration mode executed: all power stages in high Z: powered
but not driving

CS_OCP_DE
GLITCH

13:12

Current sense amplifier OCP deglitch

OCP deglitch timing configuration of the OCP on current sense
amplifiers-deglitch disabled (bypassed) if CS_TRUNC_DIS = b0
(register CSAMP_CFG2)

b00: O us
b01:2 us
b10:4 us
b11:8 us

CS_OCPFLT
_CFG

15:14

Current sense amplifier OCP fault trigger configuration
OCP fault trigger configuration

b00: Count 8 OCP events

b01: Count 16 OCP events

b10: Trigger on all OCP events

b11: No fault trigger (PWM Truncation continues as defined in bitfield
CS_TRUNC_DIS in register CSAMP_CFG2)
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BRI AR E F 7452

BRI ASREEYT BREFH.

CSAMP_CFG2 Hhk 1E4
J=R VA=K 0833y
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
CS_NEG Cs
- VREF_|CS_TRU|CS_OCP| CS -
CS_AZ_CFG| _OCP . - —_| OCP_ CS_OCP_NTHR CS_OCP_PTHR
DIS INSEL|{NC_DIS | _BRAKE| MODE LATCH
rw r'w rw r'w r'w r'w r'w rw r'w
Field Bits Type Description
CS_OCP_PT | 3:0 rw Current sense amplifier OCP positive thresholds

HR

This bitfield configures the threshold level for the positive OCP
4'b0000: 300mV
4'b0001: 250mV
4'b0010: 225mV
4'b0011: 200mV
4'b0100: 175mV
:150mV
4'b0110: 125mV
:100mV

4'b0101

4'b0111
4'b1000
4'b1001
4'b1010
4'b1011
4'b1100
4'b1101
4'b1110
4'b1111

:90mv
:80mV
:70mV
:60mV
:50mVv
:40mV
:30mV
:20mv
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CS_OCP_NT | 74 rw Current sense amplifier OCP negative thresholds
HR This bitfield configures the threshold level for the negative OCP
4'b0000: -300mV

4'h0001: -250mV
4'h0010: -225mV
4'b0011: -200mV
4'b0100: -175mV
4'b0101: -150mV
4'h0110: -125mV
4'h0111:-100mV
4'b1000: -90mV
4'h1001: -80mV
4'h1010: -70mV
4'h1011: -60mV
4'h1100: -50mV
4'b1101: -40mV
4'b1110:-30mV
4'p1111:-20mV
CS_OCP_LA | 8 rw OCP latch choice
TCH OCP fault can be selected with this bitfield to be a latched:
b0: Unlatched
b1l: Latched

CS_MODE 9 rw Current sense amplifier sensing mode

Select between shunt resistor and Rpson Sensing modes
b0: Shunt resistor

b1: RpsonSensing-CS_TMODE forced to be GL ON only

CS_OCP_BR | 10 rw Current sense amplifier brake on OCP configuration
AKE Brake on OCP
b0: No braking upon OCP fault.

b1: Brake on OCP fault (fault set to latched). The braking mode is
configured in PWM_CFG register

CS_TRUNC_ | 11 rw PWM truncation disable

DIS Disables the truncation of PWM when an OCP occurs. This does not
affect fault triggering.

b00: PWM truncation enabled
b01: PWM truncation disabled

VREF_INSEL| 12 rw VREF source selection

This bitfield controls whether the current sense amplifier buffer offset
(reference) is generated internally or is applied externally through the
device pin VREF

b0: Use internal

b1l: Use external
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CS_NEG_OC | 13 rw Current sense negative OCP disable

P_DIS This bitfield disables the negative Over Current Protection in the
current shunt amplifiers including both the PWM truncation and fault
reporting
b0: Negative OCP fault is enabled
b1: Negative OCP fault is disabled

CS_AZ_CFG | 15:14 rw Current sense Auto-Zero configuration

This bitfield configures the Auto-Zero feature

b00: Auto-Zero enabled with internal synchronization
b01: Auto-Zero disabled

b10: Auto-Zero enabled with external synchronization

b11: Auto-Zero enabled with external synchronization and charge
pump clock gating

OTPIEEFFFes

OTP 4mizen < FFF 1D,

OTP_PROG ik 1Fy
SfE: 00004

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OTP_
0 USER_ID PROG

res rw w

Field Bits Type Description
OTP_PROG 0 w Program OTP

Setting this bitfield will start programming of OTP

USER_ID 4:1 rw UserID
Space for user to enter an ID into OTP for version control

0 15:5 res Reserved
Aread always returns 0
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9 I R R

LU XY 6EDLT141 BISR{E M RERR K BYR FB IR 1Yo

9.1 WERIMNEB T
6EDL7141 FE—LEINBITH A BEIERE TIF. HEFRITTAHMETITR 229,
+:22 HERIIMNER T
Element Pinl Pin2 Recommended value Rating Notes
Cevop PVDD PGND 4.7uF According to PVDD
Covoo DVDD DGND 10uF +0.1uF 16V According to MCU or other ICs
specs
Cuvcchs VCCHS PVDD 1UF < Cycens< 2.2uF 25V if connected Depending on VCCHS ripple
to PVDD or and start-up requirements
according to
(PVDD+PVCC) if
connected to
PGND
Cvects VCCLS PGND 1uF < Cycas<4.7TuF 25V Depending on VCCLS ripple
and start-up requirements
Cerr CP1H CP1L 220nF<C<1pF 16V or 25V 0.47uF recommended
Cer2 CP2H CP2L 220nF<C<1puF According to PVDD | 0.47uF recommended
Lsuck PH VDDB 22pH Accordingto max | 500kHz configuration
expected peak - -
10pH current - (device 1MHz configuration
limit lzuck_peak_Lim)
Cauck VDDB PGND 47 uF 16V 500kHz configuration
47 puF 1MHz configuration
Rsense VSENSE/nB DGND R=3.3kQ=»DVDD=3.3V - Selects DVDD 3.3V or 5V
RAKE R=10kQ=»DVDD=5.0V respectively. Tolerance 5% or
Diode for nBRAKE (see better
section 3.9.2)
Res_cain CS_GAIN/AZ | DGND See Table 15 for gain - 1% tolerance is recommended
Raz CS_GAIN/AZ | DVDD 1kQ-10kQ - Pull up to DVDD. Diode might be
required (see section 3.9.3)
Rurault nFAULT DVDD 1kQ-10kQ -
9.2 PCB /R EIN
mRANTHESRENESHEREXEE, ATRETAENEN, URERENBS. AHMEM &
R
N4t

PGND 2 6EDL7141 LU T EF 92 E ARV :
o [RIEFIRZE
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AR pos

o HETAR

o RMIFNZMIMIRIXEHES

DGND B F:

o ¥FIBIE,

o EEMALMITRAZS

e DVDD

J21F PGND SHAEEES PGND B E404, A DGND SLAEEZSS DGND BE A M, TEHR PGND
THEHM DGND FHZEEBEES, UBERXXHEE.

{82, PGND #1 DGND @A75E#ERIEEIN B, FHFEXINTE PCB HE—UEMEEE, MaBURTZ
MEEK, BNELERIEMIAR (BE) rIUFEERERER,

BRS|H (PvDD) BIKARFEANRFIRESEILSIMI 15 (PvDD) M5 17 (PGND) o FRAN—-1\EY
0.1 uF BRI A BN THIHIZER

—iERKIR, BRBMRESUKERESEHFESIEFFEE, UHERERSIKE EtigsXIgHgs
F No

MR M EBEERRIA TR EEIT PVDD Y UVLO BB, BINEA R X SR e 45 BIRBERN X
AL, =&, ZIkE (fla0, BREZRE) A5 PvDD R, HETERESZHI, XHERILUETR Y
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DVDD
LDO

DGND
DVDD Linear Regulator Low-Side Charge Pump High-Side Charge Pump Main Supply Buck Converter
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gate driver El GHx gate driver E’ GLx
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Page or Reference Description of change

v1.00 First public version
v1.02 Datasheet update
e Editorial changes including Absolute Maximum Ratings table notes.
e Simplified ESD diagram for nFAULT, nSCS pins.
e Minor editorial changes in Product Features section.

e New graphs added in Electrical Characteristic Graphs section. Added additional test
conditions.
e Improvements in Figure 18, Figure 27, Figure 28, Figure 29 and Figure 37.

e Correction in description of Standby type of register programmability in section 8.1:
EN_DRV level low condition versus edge.
e Added Figure 74 (package footprint dimensions figure)
e Changesin Electrical Characteristics table
o PVDD active, standby and OFF consumption
o tcp starradded new value on PVDD< 10V
o Test coverage correction in terop_match_ch, tor_match_cn @and Vas_cem_tH
o AVDDBoap correction
0 Ves reraccimproved to 1.5%
v1.04 Datasheet update
e ESD diagram modification - VDDB PMOS was inverse.
e Added details in Figure 41 and improved description of this figure

e Figure 46 corrected.
e CVDDB value updated in Figure 62 and Figure 63
e Absolute Maximum Ratings table:
o Added more details on CPxy pins
o Modified ‘Vepin- Vepr” and Vepan- Vepal'
o Increased max value for VCCHS.
v1.06 Datasheet update
e Register updates:

o Bitfield CS_OCP_DEGLITCH description had inverted value for
truncation description (b0, was b1).

o Maxvalue shown in register TEMP_ST description updated to 160C
e Electrical Characteristics and other tables updates.
o Ves_cem thValue updated to 250mV
Added new parameters Vcs_comand Ves_pirr
Open drain pin corrections on SDO and nSCS. nFAULT pin is push pull
Thermal data table conditions added

ESD table editorial changes and update of CDM reference to standard in
note 3

o O O O

e Figure improvements:
o ESDfiguresimproved
o Removed device name from figures
o Remove Rsense in Figure 17
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BITIER
Page or Reference Description of change
o Correction (pin GL was name wrongly) in Figure 37
e Correctionin Table 13 state 001 Dir= 1 GHB/GLB polarity
e Editorial changes and improvements. Including (MOTIX™) branding. Charge pump pre
charge only takes place after a power cycle
v1.08
Datasheet updates
e Correctionin Figure 62 on RBRAKE, RSENSE values to avoid always low signal
e Several editorial changes and typos
e Added ‘Thermal design’ section in PCB layout recommendations
e Changed SPI min clock period to 77ns in Table 7Table 7
e Changed DVDD OCP limit accuracy (lovoo_i_acc) and added different specification for
different OCP limit settings.
e Revision history v1.06 mistake on nFAULT and SDO. nFAULT is open drain, SDO is
output push pull, nSCS is input digital.
e Separated ESD figure for nFAULT and nSCS pin
v1.20
Datasheet updates
e Absolute Maximum Ratings table updated for following parameters: VCCLS, VCCHS,
VCCHS-Vstx, VCCHS-Vehx, Vepin, Verat, Vepan.
e Changesin Electrical Characteristics table:
e lgp accuracyand fauck swparameter condition modified
e tprop_ts, trrop_sand Ves rer_acc min and max values modified and added condition
° VDD Bnowm_Lv, Vvoos_ovio_F, Eac_caIN_ERR, lovbp_i_acc and Ves_os SPECiﬁcatiOI’\S modified
e  Following parameters are removed due to redundancy: faoc_cik, Voo_1v
e Following parameters have a newly added 1) note: fpwm_cp, fauck_sw,
tVDDB_SFT_START’ tAN_T, tDVDD_TON_DLY, tDVDD_SFT_ START), tCS_BL/—\NK, VCS_REF_ACC, t/-\UTO_ZERO, tAUTO_ZERO _CYCLE,
tes_ocp_pecuitch, toce_sLank, PVDDortp_pros, Tote_proc, two_en_brv_rreq, trock
e OTP programming test description in section 7: PVDD < PVDDorp_proc Was wrongly >’
e Figure 3: added extra information - diagram is only valid for active mode
e Faults table update in DVDD OVLO and OCP activation state.
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