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B, BWABK
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three devices
4= connected in a daisy
chain configuration
MOSI  MOsI DEVICE 1 MISO MOSI DEVICE 2 MISO MOSI DEVICE 3 MISO
CSB csB CSB
MCuU
CSB
MISO
chain are latched at
css T CSB low (SP1 active) for duration of 3x 24 b message length S8 rising edge

'SCLK clocks in 24 b message for DEVICE 3 SCLK clocks in 24 b message for DEVICE 2 SCLK clocks in 24 b message for DEVICE 1

SCLK

1% message: New command for DEVICE 3 2 message: New command for DEVICE 2 39 message: Mew command for DEVICE 1
. "'Si First command i clocked in and passes through o the last | _ Secand command is clocked in and passed through first . Third command is clocked in and only saen by first devica,
o device in the daisy chain until CSB rising edge. device, armiving to second device before CSB rising edge. before CSB rising edge.
1% raply: DEVICE 3 response to previous command 2" raply: DEVICE 2 response to previous command 3 reply: DEVICE 1 respanse to previous command
Res ":"55;: Respanse from last device in daisy-chain i delivered - Response from second device s passed through _ [ Responsa fram first devica is passed through DEVICE 2 and
st to MCU first DEVICE 3 and arrives to MCU DEVICE 3 before arriving o MCL

REBEXMNROIARL 6 H15S, thaEEEE 6 ARFNAVRTS. HIFE W L->W H->V L ->
V.H->UL->UH,

SPI £#Ehi 2y 24Bit, SPI RE&HHIL, BIEBAEMT:
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150(en) — e
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SPI MOSI #3E# SCLK EFHAEEER
SPI MISO ##E7 SCLK TR AL
SPI Bifl2 MSB L5t

SPI ZtEMiE 24Bit



o
amns R RRR= S FHRA
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csB | CSB low (SPI active) for 24b message length | All commands in
chain are latched at
* CSB rising edge
|
SCLK clocks in 24b message (shown as 3x bytes for readability) |
I
SCLK |
i
!
Breakdown (per byte) of 24-bit command sent /
R/W[O] + ADDR[4:0] + ] .
mosI DATAISS) DATA[7:0] CRC[7:0)
GCommands
sent MOSI is always read in on SCLK rising edge N
~~
Breakdown (per byte) of 24-bit response received Determines next reply
| Rw (0] + ADDR(4:0] + ] ‘
_ miso Datae-a) DATA[T:0] CRC[7:0]
received b MISO is always updated in on SCLK falling edge
e - 24-bit message breakdown:
All responses determined [23]: Read/Write (1b)
from previous command [22:18]: Address (5b)
[17:8]: Data (10b)
[7:01: CRC (8b)

SPI FEZE CRC K, 24Bit BfYfF 8 ik CRC &&HL, ELIWi=t» (100101111,

85 0x42,

SPl F1z8%:

Ox2F), #f

SPI COMMANDS RbW :fg“ DATAS DATAB DATAT DATAB DATAS DATA4 DATA3 DATAZ DATA1 DATAD f’?’ftﬁ
Name Description | [23] (22  [17] [16] [15] N4 k] Nz 11 )] 19 ] [0
18]

MODE1 | Oparating o1 000 AOUT SEGDRV AMC TEMPSNS | SSD nto ACTCLMP | DESAT SCSNS ocsns —
Mode 1

MODEZ | Operating o oot — - — FSISOEN — — BIST CONFIG_EN | RESET — —
Mode 2

CONFIG1 |Configuration O w02  UV_DIS UV_TH 2] UV_TH[1] UV_TH[O]  |OCTHZ] OCTH [1] OCTH 0] OCFILT[2Z] | OCFILT[1] |OCFILT] —
1

CONFIG2 |Configuration 01 (uD3  — 2LTOV (2] TOV (1] 2LTOV (0] SCTH[Z] SCTH[1] SCTH [0] SCFLT[Z]  SCFLT(] |SCALT@ & —
2

CONFIG3 |Configuration O/ (uD4 — SEGDRVDL  SEGDRVDL |SEGDARVDL | SSD_CUR([Z] SSO_CUR[1] |SSD_CUR[0] | SSDT[2] SSDT[1] SSDT [0 -
3 Y2 Y[ ¥I0]

CONFIG4 |Configuration O  OxD5 DESAT_LEB |DESAT_LEE AOUT_SEL |ADUT_SEL | AOUT_SEL  IDESAT[1] |[IDESAT[0] | DESAT.TH |DESAT_TH | DESAT.TH —
4 11 [0 [z 1 o] 2 1 W]

CONFIGE |Configuration | Of1  (wDE DEADT[3] |DEADT(2]  DEADT[1] | DEADT[0]  AQUTCONF  ADUTCOMF |AQUTCONF | COMERRCONF COMERRCONF COMERRCONF —
5 121 [ o] [2] 1

CONFIGE |Configuration  Of1  (uO7  INTBFS - - — WOTO [1] wDTO (0] VGEMONDLY | VGEMONDLY |VGEMONDLY |VGEMONDLY —
[ 3 W]

OT_TH | Config OT 01 0x0B  OT_TH[3) OT_TH[B]  OT_TH[] OT_TH[E] | OT_TH[5] OT_TH 4] OT_TH[3 | OT_TH[Z] OT_TH[1] |OT_TH[O]  —
Threshold

OTW_TH | Config OT 01 009 OTW_TH[9] |OTW_TH[8] OTW_TH[7] |OTW_TH[§] |OTW_TH[5] OTW_TH[4] |OTW_TH[3] | OTW_TH[Z] OTW_TH[1] |OTW_TH[@ —
Warn Thresh

STATUS1 | Status 1 01 Ox0A  VCCOV VCCREGUV  VSUFOV OTSD_IC oTsD atw CLAMP DESAT sc oc —

MSK1 Stalus Mask1 |01 x0B  VCCOWM VCCREGU  VSUFOVM  |— OTSDM oTWM CLAMPM - — — -

vM
STATUSZ | Status 2 01 O0C BIST_FAL  |VDO_UVOV | DTFLT SPIERR CONFCRC  VGE_FLT WDDG_FLT | COMERR VREF_UV VEE -
ERR
MSK2 Stalus Mask2 |01 00D — — DTFLTM SPIERRM CONFCRCE  VGE_FLTM | WDOG_ COMERRM | VREF_UVM | VEEM —
RRM FLTM

STATUS3 | Status 3 o1 O0E — — — FSISO PN FWMALT FSSTATE FSENB INTB VGE —

- Mot Used o bOF — — — — = — — — — — —

REQADC |REQUEST 0O 10 0 0 o o o 0 0 AMUX_SEL  AMUX_SEL |AMUX_SEL  —
ADC 12] m m
(command)

- REQUEST O 0x10 ADCVAL([9] |ADCVAL[E] ADCVAL[7] |ADCVAL[S] |ADCVAL[S] ADCVAL[4] |ADCVAL[3] |ADCVAL[Z] | ADCVAL(1] |ADCVAL[D] —
ADC
(response)

REQBIST |REQUEST O i1 0 0 o 0 o 0 0 o 0 0 -
BIST
(command)

- REQUEST |0 Ox11 REQBIST[3] |REQBIST[B] REQBIST[7] |REQBIST[S] |REQBIST[S| REQBIST[4] |REQBIST[3] |REQEIST[?] REQBIST[] |REQBISTIO] —
BIST
(response)

SPI 5431

1. iEBN 6 g statusl Z1FeE:

k1% 16 3 HI%E 0x 2800A6 2800A6 2800A6 2800A6 2800A6 2800A6
JFEZ 16 FHI%L Ox 2800A6 2800A6 2800A6 2800A6 2800A6 2800A6

=~ statusl RESIES, HEWE,
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LLE R BRR= B T ARAD V10
L =~ - &6 .
2. EEFT/S DESAT {RIFTNEE:
[NEEN N & ~ . YRR
&% 16 HEHIEL 0x 840407 840407 840407 840407 840407 840407 FF /2 config 1,
INEEN . & s Al
& 3% 16 # % 0x 80B79D 80B79D 80B79D 80B79D 80B79D 80B79D FF /5 DESAT IRk
ASENY . Az, S AY . - >
& 3% 16 %% 0x 8400BB 8400BB 8400BB 8400BB 8400BB 8400BB 3 [4] config &k
S S
HMEFREER (5% NXP GD3100 it/ datasheet) :
Mode1 register
Rb/W ADDR DATA9 DATAS DATA7 DATAB DATAS5 DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit# [23] [22:18] 17 [16] [15] [14] [13] [12] [11] [10] )] [8] [7:0]
Name/Value on 0x00 AOUT SEGDRV AMC TEMPSNS ssD 2LTO ACTCLMP  DESAT SCSNS OCSNS —
Default — — 0 0 1 1 1 0 0 1 1 —
Mode1 register description
Bit Bit description Logic 0 Logic 1
AOUT Logic 0 is normal operation. Logic 1 The HV domain reports IGBT The HV domain reports AMUX value
enables dual signal monitoring temperature only. AQUT pin is as well as IGBT temperature. AOQUT
continuously running at 4.0 kHz, with encodes Temp sense followed by
its duty cycle a function of the Temp whatever is selected in the AMUX
Sensor ADC result (10 % = 000hex, configuration bits. Signals appear at
90 % = 3FFhex). AOUT altematively at 4.0 kHz and 6.0
kHz periods.

Bit Bit description Logic 0 Logic 1

SEGDRV Segmented drive enable/disable bit Segmented drive feature disabled Segmented drive feature enabled

AMC Active Miller Clamp enable/disable bit | Active Miller Clamp feature disabled. Active Miller Clamp feature enabled

AMC transistor will be deactivated
but the AMC_th comparator is still
operational.

TEMPSNS IGBT overtemperature shutdown and IGBT overtemperature shutdown and IGBT overtemperature shutdown and
warning fault management enable/ warning fault management disabled. Io7 | warning fault management enabled. Iot
disable bit disabled enabled

SsD Soft shutdown enable/disable bit Soft Shutdown disabled Soft shutdown enabled

2LTO Two Level Turn Off enable/disable bit Two Level Turn Off disabled Two Level Turn Off enabled

ACTCLMP Ve Active Clamping enable/disable bit | Vg Active Clamping disabled V¢ Active Clamping enabled

DESAT Ve DESAT fault management enable/ | Vg DESAT fault management disabled | Vcg DESAT fault management enabled
disable bit

SCSNS IGBT short current fault management IGBT short current fault management IGBT short current fault management
enable/disable bit disabled enabled

QOCSNS IGBT overcurrent fault management IGBT overcurrent fault management IGBT Overcurrent fault management
enable/disable bit disabled enabled
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Mode2 register
Rb/W ADDR DATA9 DATAS DATAT7 DATAG DATAS5 DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit # [23] [22:18] M7 [16] [15] [14] 131 121 11 [10] 91 [81 [7:0]
Name/Value on 0x01 _ _ - FSISOEN = _ BIST COE'TG_ RESET _ —
Default — — — — — 1 st — 0 0 0 — —
Mode2 register description
Bit Bit description Logic 0 Logic 1
FSISOEN FSISO enable/disable FSISO pin is not active; pin state is FSISO pin is active. FSISO pin controls
ignored tri-state condition of gate drive.
BIST BIST enable/disable BIST feature is not active Requests BIST of LV and HV domains.
PWMing is disabled until BIST is
complete and BIST is reset to Logic 0.
IGBT is OFF during BIST.
CONFIG_EN SPI register configuration enable/ Configuration of SPI registers is Enables configuration of the SPI
disable disabled. Normal operation. registers. IGBT gate is OFF during
configuration. CRC value of configured
registers is calculated and stored
on CSB rising edge when exiting
CONFIGN_EN. PWMing is allowed after
CONFIG_EN bit = 0. INTB pin reports
faults normally.
RESET Reset enable/disable MC33GD3100 not in Reset. Normal MC33GD3100 in Reset. All
operating mode. configuration registers are set to
default values. PWMing is disabled.
Configuration is disabled. IGBT Is OFF.
INTB=0
CONFIG1 register
Rb/wW ADDR DATAS DATAS DATAT DATAS DATAS5 DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit# [23] [22:18] 17 [16] [15] [14] [13] [12] [11] [10] €1 [8] [7:0]
Name/Value on 0x02 UV_DIS |UV_TH[2] |UV_TH[1] |UV_TH[O] | OCTH[2] | OCTH[1] A OCTH[Q] OC[;]I LT OC”F]ILT Oﬁgll L —
Default - - 0 0 1 1 0 1 1 0 1 1 —_
CONFIG1 register description
Bit Bit description
uv_DIS The UV_DIS bit provides flexibility in how the high voltage domain responds when it recovers from a VCCREG undervoltage
condition
UV_TH [2:0] VCCREG undervoltage threshold
OCTH [2:0] Overcurrent threshold
OCFILT [2:0] Overcurrent fault filter time
Value [2:0] UV_TH OCTH OCFILT
0x00 100V 025V 0.5ps
0x01 105V 0.50 vV 1.0 ps
0x02 110V 0.75V 15 ps
0x03 115V 1.00V 20ps
0x04 120V 125V 25us
0x05 125V 150V 3.0 ps
0x06 130V 175V 3.5ps
0x07 135V 2.00V 4.0 ps
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CONFIG2 register
Rb/W ADDR DATAS DATAS DATA7 DATA6 DATAS DATA4 DATA3 DATA2 DATA1 DATAD CRC
[4:0]
Bit# (23] [22:18] M7 [16] [15) [14] [13] [12) (1] (0] 9] 18] [7:0)
Name/Value oM 0x03 - 2LTOV[2] | 2LTOV[1] | 2LTOV[0] K SCTH[2] | SCTH[1] | SCTH[0] SCFILT[2] SCFILT[1] SCFILT[0] -
Default — — — 0 1 1 0 1 0 1 0 0 —
CONFIG2 register description
Bit Bit description
Il
2LTOV [2:0] 2 Level Turn-off voltage
SCTH [2:0] Short-circuit threshold voltage
SCFILT [2:0] Short-circuit filter time. Duration of 2LTO interval.
Value [2:0] 2LTOV o SCTH SCFILT
0x00 891V 0.50V 400 ns
0x01 9.23V 0.75V 500 ns
0x02 9.58 V 1.00V 600 ns
Value [2:0] 2LTOV SCTH SCFILT
0x03 9.96 V 1.25V 700 ns
0x04 10.39 v 1.50 vV 800 ns
0x05 10.84 V 2.00V 900 ns
0x06 11.35V 250V 1000 ns
0x07 11.89 Vv 3.00V 1100 ns
CONFIG3 register
Rb/W ADDR DATA9 DATAS DATAT DATA6 DATAS DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit # [23] [22:18] 17 [18] [15] [14] [13] [12] [11] [10] [9] 81 [7:0]
Name/Value SEGDR | SEGDR | SEGDR SSD_ SSD_ SSD_
o 0x4 - VDLY[2] | VDLY[1] | VDLY[) = CUR@] = CUR[] | curjfg | SSPTI2l | SSDT{1] | SSDT(0] -
Default — — — 0 0 0 1 ] 0 1 0 0 —
CONFIG3 register description
Bit Bit description
SEGDRVDLY[2:0] Segmented drive activation delay
SSD_CUR [2:0] Soft shutdown current
SSDT [2:0] Soft shutdown time
Value [2:0] SEGDRVDLY SSD_CUR SSDT
0x00 20 ns 0.094 A 2000 ns
0x01 40 ns 0.186 A 3000 ns
0x02 60 ns 0.277 A 4000 ns
0x03 80 ns 0.367 A 5000 ns
0x04 100 ns 0.541 A 6000 ns
0x05 120 ns 0.704 A 7000 ns
0x06 140 ns 0.858 A 8000 ns
0x07 160 ns 0.996 A 9000 ns
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CONFIG4 register
Rb/W a[:’:; L DATA9 DATAS DATAT DATAE DATAS DATA4 DATA3 DATA2 DATA1 DATAO CRC
Bit# [23] | [22:18] 17 : [16] ‘ [15] [14] [13] [12] [11] [10] [9] [8] [7:0]
e on | oos | U T MO | S0 R eeswooesrm RN RN -
Default - ~ 0 o 0 0 0 1 0 1 1 -
CONFIG4 register description
Bit Bit description
DESAT_LEB [1:0] Desaturation leading edge blanking time
AOQUT_SEL [2:0] AOUT_SEL is used for dual AOUT reporting mode (to select the second signal to send out in addition to IGBT temp)
IDESAT [1:0] Charging current for desaturation detection circuitry
DESAT_TH [2:0] Ve desaturation threshold
Value [2:0] DESAT_LEB AOUT_SEL IDESAT DESAT_TH
0x00 400 ns IGBT Temp 250 pA 3.00V
0x01 500 ns AMUXIN 500 pA 4.00V
0x02 600 ns vCC 750 pA 5.00V
0x03 700 ns GH Temp 1000 pA 6.00V
0x04 — — — 7.00V
0x05 — — — 8.00V
0x06 — — — 9.00V
ox07 - - - B 1000V
CONFIGS5 register
Rb/W ﬁ?nan DATA9 DATA8 DATA7 DATA6 DATAS DATA4 DATA3 DATA2 DATA1 DATAD CRC
Bit# [23) [22:18) [7 [16) [15] 14] 5 2] [11] [10] 19] 18] [7:0]
Name/Value o 0x06 DEADT[S] | DEADT[2 | DEADT[] | DEADT(] AOU'[I'zl';‘ONF AOU'E"l]:ONF ; Aougu:]:oru; COMEEF]{CONF cc%rﬁm COMEEI;{CONF _
Default — — 1 1 1 1 0 0 | 0 1 1 0 —
CONFIG5 register description
Bit Bit description
DEADT [3:0] Mandatory PWM deadtime
AOUTCONF [2:0] Number of TEMPSENSE ADC readings vs. AOUT_SEL readings
COMERRCONF [2:1] Number of LV/HV domain communications errors needed to latch a COMERR fault
COMERRCONF [0] Number of valid LV/HV domain messages is needed to decrement the error counter
Value [3:0] DEADT AOUTCONF [2:0] COMERRCONF [2:1] COMERRCONF [0]
0x00 0.5 s mn 1 1
0x01 0.75 us 1/2 4 4
0x02 1.00 ps 1/4 8 —
0x03 1.25 ps 1/8 16 —
0x04 150ps s — —
0x05  175ps s — —
0x06 2.00 us 118 — —
0x07 2.25ps 1/8 — —
0x08 2.50 ps — — —
0x09 2.75ps — — —
0x0A 3.00 ps — — —
0x0B ' ?:25 us . . Yy _ — —
0x0C 3.50 ps — — —
0x0D 3.75 us — — —
0x0E 4.00 ps — — —
0x0F 425ps — — —
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CONFIGS6 register
Rb/W ‘EAD:[;;‘ DATA9 | DATAB | DATA7 | DATAG DATAS DATA4 DATA3 DATA2 DATA1 DATAO CRC
Bit# [23] [22:18] 171 [16] [15] [14] [13] [12] [11] [10] @1 [81 [7:0]
Name/Value on 0x07 INTBFS — — — WDTO [1] WDTO [0] VGEN;SOJNDLY VGENE2O]NDLY VGEN:?]NDLY VGEN;[L;)]NDLY —
Default — — 0 — — — 1 1 1 1 1 1 —
CONFIG6 register description
Bit Bit description
INTBFS [0] This bit controls the behavior of the INTB pin in fail-safe mode.
= When INTBFS = 0, then the state of FSENB does not affect INTB
* When INTBFS = 1, then INTB = 0 when FSENB = 0
WDTO [1:0] Watchdog timeout
VGEMONDLY [3:0] PWM vs. Vg monitor delay
Value [3:0] WDTO VGEMONDLY
0x00 260 ps 400 ns
0x01 500 ps 600 ns
0x02 1000 ps 800 ns
0x03 2000 ps 1000 ns
0x04 1200 ns
0x05 C Y B ~N ) 1400 ns
0x06 N -l o i 1600 ns
0x07 1800 ns
0x08 2000 ns
0x09 2400 ns
0x0A 2800 ns
0x0B 3200 ns
0x0C L T O i 3600 ns
0x0D 4000 ns
0x0E 4400 ns
OxO0F 4800 ns
OT_TH (IGBT overtemperature threshold register)
RbW [A;:J‘ER DATAS | DATA8 DATA7 DATA6 DATA5 DATA4 DATA3 DATA2 DATA1 DATAO CRC
Bit# 23] [22:18] U (el ‘ [15) [14] [13] [12] 1] 0] [9] 18] [7:0]
Name/Value 01 0x08  OT_TH[9] OT_TH[8] ‘ OT_TH[7] | OT_TH[6] | OT_TH[5] | OT_TH[4] OT_TH[3] | OT_TH[2] | OT_TH[1] | OT_TH[0] -
Default — — 1 1 ‘ 1 1 1 1 1 1 1 1 —
OT_TH (IGBT overtemperature threshold register) description
Bits Bit description
OT_TH [9:0] Overtemperature shutdown threshold
Value [9:0] OT_TH value
OT_TH [9:0] OT_TH[9:0] * 5.0 V/ 1024
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OTW_TH (IGBT overtemperature warning threshold register)
Rb/W ADDR DATA9 DATA8 DATAT DATA6 DATAS DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit # [23] [22:18] 17 [16] [15] 141 [13] [12] 11 [10] 91 [8] [7:0]
Name/Value on 0x09 oTW_ OTW_ oTW_ oTW_ OTW_ oTW_ OTW_ OTW_ oTW_ OTW_
TH [9] TH [8] TH [7] TH [6] TH [5] TH [4] TH [3] TH[2] TH[1] TH [0] -
Default — — 1 1 1 1 1 1 1 1 1 1 —
OTW_TH (IGBT overtemperature warning threshold register) description
Bits Bit description
OTW_TH [9:0] Overtemperature warning threshold
Value [9:0] OTW_TH value
OTW_TH [9:0] OTW_TH [9:0] * 5.0 V/ 1024
STATUS1 register
Rb/W ADDR DATA9 DATAS8 DATA7 DATA6 DATAS DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit # 23] 22:18] 17 [16] [15] 4] 13] 2] [11] 0] 1] 8] 7:0]
Name/Value o/ 0x0A vCccov VCCR VSUPQV | OTSD_IC OTSD oW CLAMP DESAT SC oc —
EGUV
Default - —_ 0 0 0 0 0 0 0 0 0 —_
STATUS1 register description
Bit Logic 1 indicates: Fault latched PWMing disabled IGBT turn off method
Vvccov VCC overvoltage yes yes, GL=1, AMC =1 if normal
enabled
VCCREGUY 1 VCCREG undervoltage ves ves, GL =1, AMC = 1 if normal
enabled
VSUPOV VSUP overvoltage yes yes, GL=1, AMC = 1if normal
enabled
OTsD_IC QOvertemperature shutdown of yes yes, GL=1, AMC =1 if normal
LV domain or HV domain enabled
OTSD Overtemperature shutdown of yes yes, GL =1, AMC = 1if normal
IGBT enabled
OoTW Overtemperature warning of  yes no not turned off
IGBT
cLAMP P Vg clamp event yes yes, GL =1, AMC = 1if Issp defaults to lowest setting
enabled
DESAT Vce desaturation event yes yes, GL=1, AMC = 1if SS8D, 2LTO if enabled
enabled
SC IGBT short-circuit yes yes, GL=1, AMC =1 if SSD, 2LTO if enabled
enabled
ocC IGBT overcurrent yes no 88D, if enabled
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MSK1 register
Rb/W ADDR DATA9 DATA8 DATA7 DATAG DATAS DATA4 DATA3 DATA2 DATA1 DATAQ CRC
[4:0]
Bit# 23] [22:18] [7] [16] [15] [14] [13] [12] [11] [10] €] [8] [7:0]
NamelValue |, 008 | vocovm | SR lvsupowm | — OTSDM | OTWM | CLAMPM - - - -
Default — — 1 1 0 — 1 1 1 — - — —
MSK1 register description
Bit Logic 0 = masked Logic 1 = not masked
VCCOVM PWMing remains enabled, fault not latched or reported | PWM disabled. GL = 1, AMC = 1 if enabled
VCCREGUVM 1] PWMing remains enabled, fault not latched or reported | PWM disabled. GL = 1, AMC = 1 if enabled
VSUPOVM PWMing remains enabled, fault not latched or reported | PWM disabled. GL = 1, AMC = 1 if enabled
OTSD_ICMm no mask no mask
OTSDM PWMing remains enabled, OTSD fault not latched or PWM disabled. GL = 1, AMC = 1 if enabled
reported. Temp reported in ADCVAL and AOUT.
OTWM PWMing remains enabled, OTW fault not latched or PWM enabled
reported. Temp reported in ADCVAL
CLAMPM PWMing remains enabled, fault not latched or reported | PWM disabled. GL = 1, AMC = 1 if enabled
DESATM no mask no mask
SCM no mask no mask
ocMm no mask PWM enabled
STATUS2 register
Rb/W ADDR DATA9 DATAS DATA7 DATA6 DATAS5 ‘ DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit# 23] [22:18] 17 [16] [15] [14] [13] ‘ [12) [11] [10] €1 [8] [7:0]
Name/Value VDD_ CONFC WDOG_
01 0x0C BIST_FAIL UVOV DTFLT SPIERR RCERR ‘ VGE_FLT FLT COMERR ' VREF_UV VEE —
Default | ) ‘ - 0 o 0 | 0 L 0 ‘ 0 0 o 0 0 -
STATUS2 register description
Bit Logic 1 indicates: Fault latched PWMing disabled IGBT turn OFF method
BisT_FaIL" BIST failure yes yes, GL=1, AMC = 1 if normal
enabled
vDD_uvoviZ VDD out of range yes yes, GL=1, AMC = 1 if normal
enabled
DTFLT PWM deadtime violation yes no —
SPIERR SPI framing or CRC error yes no —
CONFCRCERR LV domain or HV domain yes yes, GL =1, AMC = 1 if normal
detected a CRC change in its enabled
CONFIG registers
VGE_FLT LV domain detected that Vgg is  yes yes, GL =1, AMC = 1 if normal
not tracking commanded state. enabled
WDOG_FLT LV domain or HV domain yes yes, GL =1, AMC = 1if normal
detects a loss of LV/HV domain enabled
communication
Bit Logic 1 indicates: Fault latched PWMing disabled IGBT turn OFF method
COMERR LV/HV domain communications  yes yes, GL=1, AMC = 1if normal
CRC error or framing error enabled
VREF_Uv® VREF out of range yes yes, GL=1,AMC = 1 if normal
enabled
VEE VEE out of range yes yes, GL=1, AMC =1 if normal

enabled
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MSK2 register
Rb/W ADDR DATA9 DATAS8 DATAT DATA6 DATAS DATA4 DATA3 DATA2 DATA1 DATAOQ CRC
[4:0]
Bit # [23] [22:18] "7 [16] [15] [14] 1 12 1] [10] ] 8] [7:01
Name/Value CONFCR VGE_ WDOG_ COM VREF_
on 0x0D - - DTFLTM | SPIERRM | eooy FLTM FLTM ERRM v VEEM -
Default — — 0 0 1 1 1 0 1 1 1 0 —
MSK2 register description
Bit Description ‘ Logic 0 = masked Logic 1 = not masked
DTFLTM Deadtime fault mask PWMing remains enabled, fault not PWM enabled
latched or reported, programmed PWM
deadtime is enforced
SPIERRM SPI CRC or framing error fault mask PWMing remains enabled, fault not PWM enabled
latched or reported
CONFCRCERRM LV or HV domain CONF register CRC | PWMing remains enabled, fault not PWM disabled. GL = 1, AMC =1 if
error mask latched or reported enabled
VGE_FLTM VGE moanitor error mask PWMing remains enabled, fault not PWM disabled. GL = 1, AMC =1 if
latched or reported enabled
WDOG_FLTM! Watchdog fault mask PWMing remains enabled, fault not PWM disabled. GL = 1, AMC = 1 if
latched or reported, periodic REQADC | enabled
continues
COMERRM Internal communications fault mask PWMing remains enabled, fault not PWM disabled. GL = 1, AMC =1, if
latched or reported enabled
VREF_UvM?Z VREF out of range mask PWMing remains enabled, fault not PWM disabled. GL = 1, AMC = 1 if
latched or reported enabled
VEEM VEE out of range mask PWMing remains enabled, fault not PWM disabled. GL = 1, AMC =1 if
latched or reported enabled
STATUS3 register
‘ Rb/W ADDR DATA9 DATA8 DATA7 DATA6 ‘ DATAS DATA4 DATA3 DATA2 DATA1 DATAO CRC
[4:0]
Bit # ‘ [23] 22:18] M7 [16] [15] [14] ‘ 131 121 (111 101 [9] 81 [7:0]
|NameiValue O/ 0X0E - - - FSISO | PWM | PWMALT FSSTATE FSENB  INTB VGE - |
‘ Default ‘ - ‘ - - — — — ‘ — — — — — — -

STATUS3 register description

Bits FSISO, PWM, PWMALT, FSSTATE, FSENB, INTB and VGE merely report the high/low state of that pin. The MCU can

monitor these bits to check circuit integrity, if desired.

Bit Logic 1 indicates:

FSISO FSISO = Logic 1

PWM PWM = Logic 1

PWMALT PWMALT = Lagic 1

FSSTATE FSSTATE = Logic 1

FSENB FSENB = Logic 1 Y )
INTB INTB = Logic 1

VGE VGE = Logic 1
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Request ADC Register (REQADC)
Rb/W ADDR  |DATA9 |DATA8 |DATA7 |DATA6 |DATA5S |DATA4 |DATA3 | DATA2 |DATA1 | DATA0 | CRC
[4:01
Bit# 23] [22:18] (17 (161 (151 [14] [13) [12] (1] (10] @ 3] [7:0]
Command 0 0xi0 0 0 0 0 0 0 AMUX_  AMUX_ | AMUX

SEL[2]  SEL[1] = SEL[0]
ADCVAL | ADCVAL | ADCVAL | ADCVAL & ADCVAL & ADCVAL ADCVAL = ADCVAL ADCVAL = ADCVAL

Response

0 ot ] 8] m ] & o Bl @ 1 0]
Request ADC Register (REQADC) description
Bit Bit description
AMUX_SEL [2:0] Selects which AMUX signal is sent to the ADC when the SPI requests an ADC conversion
ADCVAL [9:0] ADC value of the temp sense or AMUX reading
AMUX_SEL [2:0] AMUX_SEL
0x00 IGBT Temp
0x01 AMUXIN
0x02 VCC
0x03 HV domain Temp
ADCVAL [9:0] ADCVAL v;lu; . J
ADCVAL [9:0] ADCVAL [9:0] * 5.0 V/ 1024
REQBIST (Request BIST Message) -
Rb/W aDuI?R DATA9 DATA8 DATA7 DATAS6 DATAS5 DATA4 DATA3 DATA2 DATA1 DATAO CRC
Bit # 23] [22:18] M7 [16] [15] 141 [13] [12] [11] [10] 91 81 [7:0]
REQUEST
BIST 0 0x11 0 0 0 0 0 0 ] 0 0 0 —
(command)
REQUEST 0 oxi1 | REGBIST REQBIST REQBIST REQBIST | REGBIST REQBIST REQBIST REQBIST REQBIST | REQBIST
(response) [9] [8] g [6] [6] [4] [3] [2] (1 [0]
REQBIST (Request BIST Message) description
Bit Logic 1 indicates BIST failure in:
REQBIST [9] DATA _IN, DATA_OUT communications link
REQBIST [8] LBIST LV domain, logic state machine, timers and combinational logic
REQBIST [7] LBIST HV domain, logic state machine, timers and combinational logic
REQBIST [6] Oscillator failure (LV or HV domains)
REQBIST [5] DESAT comparator
REQBIST [4] ISENSE short-circuit and overcurrent comparators
REQBIST [3] Overtemperature protection (LV or HV domains)
REQBIST [2] ADC
REQBIST [1] LV domain power management diagnostics, OV/UV monitors
REQBIST [0] HV domain power management diagnostics, OV/UV monitors
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