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HFH—/SPI 0O, B SCLK, CSB, SDI (MOSI) ,SDO (MISO),

3 BRIR RN % L AR E R -

three devices
A cormected in a daisy
chain configuration
MOSI  MOsI DEVICE 1 MISO MOSI DEVICE 2 MISO MOSI DEVICE 3 MISO
CcsB CsB CsB
MCU
CsB
MISO
char are latched al
a8 _I S8 low [SPI aciive] tor duration of 3x 24 b masaags lengih G5 tising sdge |_

SCLK clooks in 24 b messag for DEVICE 3 SCLK clocks in 24 b message for DEVICE 2 SELK clocks in 24 b message far DEVICE 1

S0LK
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csB | CSB low (SPI active) for 24b message length | All commands in
chain are latched at
* CSB rising sdge
SCLK clocks In 24b message (shown as 3x bytes for readability) JI
|
SCLK |

Breakdown (per byte) of 24-bit command sent

|

~

-
Determinas next reply

|_

All responses determined
from previous command

RAW[O] + ADDR[4:0] + i .
. MOSI —l DATAS:8] DATA[7:0] CRC{7:0]
sent MOSI is always read in on SCLK rising edge
Breakdown (per byte) of 24-bit response received
RAW [0] + ADDR[4:0] + -
MISO DATAS 8] DATA[7:0] CRC7:0]
received ; MISO is always updated in on SCLK falling edge
L

24-bit message breakdown:
[23]): Read/Write (1b)
[22:18]: Address (5b)
[17:8]: Data (10b)
[7:0: CRC (8b)

SPI £% CRC #%, 24Bit B 8 fiih CRC &H%#, HLZIMR A (100101111, Ox2F),

8D 0x42,

W|§ﬁ$3

SPI COMMANDS RbW ;[_’:l'“ DATA3 DATAS DATAT DATAB DATAS DATA4 DATA3 DATAZ DATA1 DATAD g'_‘;;
Name Description | [23]  [222  [17] [16] 5] [141 n3 12 (1 o] 9] ] 0
18]

MODE1 | Oparating o1 Ox00  AOUT SEGDRV AMC TEMPSNS | SSD 70 ACTCLMP DESAT SCSNS OCSNS =
Mode 1

MODEZ | Operating o 01— = = FSISOEN 2 = BIsT CONFIG_EN | RESET " —
Moda 2

CONFIG1 |Configuraion | O/f  0x02  UV_DIS UV_TH[2] UVTH[]  |UVTH[@] | OCTHZ] OCTH[1] OCTH 0] OCFILT[2] | OCFILT[{] |OCFLT[]  —
1

CONFIGZ | Configuration |01 0x03 — 2LTOV [2] 2LTov 1] 2LTOV [0] SCTH[2] SCTH[1] SCTH [0] SCFILT[2]  |SCFLT[] |SCFLTO  —
2

CONFIG3 |Configuration |Of1  OnO4  — SEGDRVDL  SEGDRVDL |SEGDRVDL | SSD_CUR[2] SSD _CUR[1] |SSD_CURID] | SSDT[2] SSDT[1] SS0T (0] —
3 Y2 U] ¥I0]

CONFIG4 |Configuration |Off  (xD5 DESAT_LEB |DESAT_LEB | AOUT_SEL |AOUT_SEL |AOUT_SEL  IDESAT[1] |IDESAT[0] |DESAT.TH |DESAT_TH |DESAT.TH  —
4 11 [0} ] 1 o] 1 ]

CONFIGS | Configuration |0/t %06 DEADT[3] | DEADT [2] DEADT[1] DEADT[0] | AOUTCONF AOUTCONF |AOUTCONF | COMERRCONF COMERRGONF COMERRGONF —
5 2 11 o1 @ 1

CONFIGE | Configuraion | 0ff  0x07  INTBFS = =53 — WDTO [1] WDTO [0] VGEMONDLY | VGEMONDLY |VGEMOMDLY | VGEMONDLY —
[ 3 W]

OT_TH Config OT O Ox0B  OT_TH[E OT_TH 8] OT_TH[7] |OT_TH[E] | OT_TH[g| OT_TH [4] OT_TH[3] OT_TH[Z] OT_TH[1] | OT_TH[O i
Threshald |

OTW_TH | Config OT 011 Ox09 OTW_TH[S] |OTW_TH[E] OTW_TH[7] |[OTW_TH[6] |OTW_TH[S] OTW_TH[4] |OTW_TH[3] |OTW_TH[2] |OTW_TH[1] |OTW_TH[O] —
Warn Thrash

STATUS1 | Status 1 011 Dx0A  VCCOV VCCREGUV  VSUPOV 0TSD_IC QTSD oTw CLAMP DESAT sC ac —

MSK1 StatusMask1 0 Ox0B  VCCOVM VGCREGU | VSUPOVM | — OTSDM oTWM CLAMPM = = = =

VM
STATUSZ | Status 2 01  Ox0C BIST_FAIL  |VDD_UVOV | DTFLT SPIERR CONFCRG  VGE_FLT WDOG_FLT | COMERR VREF_UV VEE —
ERR
MsK2 Stats Mask2 |01 00D  — = DTFLTM | sPiERRM CONFCRCE  VGE FLTM | WDOG_ COMERRM  VREF_UVM | VEEM —
RRM FLTM

STATUS3 | Statis 3 01 D0E — == o |Fsiso PWM PWMALT FSSTATE FSENB INTE VGE &

E Mot Used o1 OF — = . — = = — = = = =

REQADC |REQUEST 0 o0 0 0 a 0 0 ] 0 AMUX_SEL | AMUX_SEL | AMUX_SEL  —
ADC 12 m [}
(command)

= REQUEST 0 0x10  ADCVAL[S] |ADCVAL[B] | ADCVAL[7] |ADCVAL[S] |ADCVAL[S] ADCVAL[4] |ADCVAL[3] |ADCVAL[Z] |ADCVAL[1] |ADCVAL[D] —
ADC
(response)

REQHIST |REQUEST |0 it 0 0 a 0 ] [] 0 a 0 0 —
BIST
(command)

— REQUEST |0 Ox11  REQBIST[9] |REQBIST[B] | REQBIST[7] REQBIST[S| REQBIST[4] |REQBIST[3] |REQBIST[Z] |REQBIST[1] |REQBISTID] —
BIST
(response)

SPI 3263 :
1.

3B 6 & statusl Z{FeE:

&% 16 HEHIET Ox 2800A6 2800A6 2800A6 2800A6 2800A6 2800A6
%] 16 HE&HI%L Ox 2800A6 2800A6 2800A6 2800A6 2800A6 2800A6
oK statusl JRESESE, HBEWE.
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ML = - &8 .
2. REFT/S DESAT RIFTNEE:
KI%X 16 #HIEL Ox 840407 840407 840407 840407 840407 840407 FFJ2 config &R
IS R — &4
%1% 16 #HI%L 0x 80B79D 80B79D 80B79D 80B79D 80B79D 80B79D FF /3 DESAT IifE
&% 16 %L Ox 8400BB 8400BB 8400BB 8400BB 8400BB 8400BB ><[f] config &I
N
HHEFREER (B35 NXP GD3100 it F datasheet) :
Mode1 register
RBW | ADDR | DATAS I DATAS DATAT DATAB DATAS DATA4 DATA3 DATA2 DATA1 DATAD CRC
[4:0] |
\ | |
Bit# | [23] | [22:18] 17 | (18] | [15] | [14] | (13 2 | [11] | (10 | &) | L] | [7:0]
Name/Value an Ox00 ACUT SEGDRV AMC TEMPSNS S50 2LTO ACTCLMP  DESAT SCSNS DCSNS _—
Default = = 0 [ 0 1 0 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. AOUT pin is | as well as IGBT temperature. AOUT
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
80 % = 3FFhex). | ADUT alternatively 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 Segl i drive feature enabled

AMC Active Miller Clamp enable/disable bit Active Miller Clamp feature disabled. IAcrive 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 I IGBT overternperature shutdown and
warning fault management enable/ warning fault management disabled. |5y | waming fault management enabled. lor
disable bit disabled | enabled

88D Soft shutdown enable/disable bit Soft Shutdown disabled | Soft shutdown enabled

2LTO Two Level Turm Off enable/disable bit .Twu Level Tum Off disabled | Two Level Turn Off enabled

ACTCLMP Vee Active Clamping enable/disable bit Vg Active Clamping disabled IVCE Active Clamping enabled

DESAT Ve DESAT fault management enabl Ve DESAT fault management disabled | Ve DI fault management enabled
disable bit

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

OCSNS 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 DATAS |DATAB |DATA7 |DATAE |DATAS |DATA4 DATA3 DATAZ  DATA1  DATAD  CRC
[4:0) |
Bits (23] [22:18] 17 [16] 115] [14] ' nay | 2 m g | ® | B | [
NomelValin. | 5y ox01 = = —  |FosoEn | — = st | CONUIG. | meser = =
Default - - - —_ —_ 1 —_ —_ 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/ Config! of SPI regi: is Enables configuration of the SP|
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
i 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.
i Configuration is disabled. IGBT Is OFF.
|INTB=0
CONFIG1 register
Rb/wW ADDR ‘ DATA9 ‘ DATAS  DATA7 | DATAS | DATAS  DATA4  DATA3  DATAZ | DATA1 DATA0  CRC
[4:0]
Bit# B3| 122:18) | mm | pel | o8 | ope | opy | opA | opm o pg @ @ 7o)
[Mamsanakun o ‘ 0x02 | UV.DIS |UV_TH[2] UV_TH[1] UV_TH[0] OCTH[2] |©OCTH[1] OCTH o] oc{;;u oc[flm & ocl:;uF =
et | — | — | » | @ | % | 4 | @ | & | & [ =0 | ¥ | & | —
" _ CONFIG1 register description i S 7N N
|Bit Bit description
'U\f'_D{B The UV_D]IS 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 [210] Overcurrent fault filter time
|Value [2:0] UV_TH OCTH |ocFiLT
10x00 100V 025V 05 ps
0x01 105V 050V 1.0 ps
|ox02 110V 075V 15ps
| Ox03 115V 1.00V 20ps
|0x04 120V 125V 25ps
| Ox05 125V 150V 3.0us
|0x06 130V 175V 35ps
| 0x07 135V 200V 4.0 ps
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CONFIG2 register
Rb/W | ADDR DATAS i DATAB DATAT DATAS [ DATAS DATA4 DATA3 DATAZ | DATA1 DATAD CRC
[4:0]
Bit# 23 | 12218 nn | e 115) ma | pa 12 11 10] E] 8 [7:0]
Name/Value ot | 003 | — |2TOV(2] |2LTOV[1] 2LTOV(0) | SCTH[2] SCTH[1] | SCTH[0] SCFILT[2] | SCFILT[1] SCFLT[)| —
Dafantt = | = =3 ¥ | 4. | & [ 4 | & T | © i | =
CONFIG2 register description
Bit Bit description
2LTOV [2:0] 2 Level Turn-off voltage
SCTH [2:0] Short-circuil threshold voltage
SCFILT [2:0) Short-circuit filter time. Duration of 2LTO interval.
Value [2:0] 2LTOV SCTH SCFILT
|0x00 891V 0.50V 400 ns
0x01 923V 0.75V 500 ns
0x02 958 V 1.00V 800 ns
Value [2:0] 2LTOV SCTH |SCFILT '
|0x03 998V 125V 1700 ns |
|0x04 1039V 150V 1800 ns B
0x05 10.84 V 200V 900 ns |
0x06 1135V 250V 1000 s |
[ox07 11.89V 300V 1100 ns I
CONFIG3 register ;
RbW ADDR DATAS DATASB DATAT | DATAB | DATAS DATA4 DATA3 DATAZ | DATAY DATAD CRC
[4:0]
\Bite Lo | ez | 7 18] [15] 4] 13 112) (1) o9l el [7:0)
, . . . | .
Name/Value | SEGDR SEGDR SEGDR 550_ 550 _ 5s50_
o | e VOLY[Zl | VOLY[1] | vOLY[] | CUR@] CUR[] @ curfg SSOTI | SSDTH] | SSDT(0] =
Detault - | - - | o 0 0 1 0 0 1 0 0 = il
CONFIG3 register description il
Bit | Bit description
SEGDRVDLY[2:0] ' Sagmented drive activation delay
SSD_CUR [2:0] Soft shutdown current
SSDT [2:0] Soft shutdown time
Value [2:0] |SEGDRVDLY " |sspcUR 3 [ssoT
0x00 20ns 0.094 A 2000 ns
0x01 40ns 0.186 A 3000 ns
0x02 80 ns 0277 A 14000 ns
0x03 80ns 10.367 A 15000 ns
0x04 100 ns 0541 A 16000 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 Iaﬂﬂ?ﬂ | DATAS : DATAS DATAT DATAB | DATAS DATA4 ‘DATRS ‘ DATA2 DATA1 ‘anM I CRC
Be @y | @w | e | ps | e | 0y | | om0 @ | @ w9
p o oms | SN O MWL A (M oewrn oesm O OGN  CEN| -
| Detault - = 1 0 0 [ o o | 1 o 1 | -
g 'CONFIG4 register description
| Bit Bit description
\DESAT_LEB [1:0] D ion leading edge blanking time
(AOUT_SEL[20] ~  AOUT_SEL is used for dual AOUT reporting mode (to select the second signal to send out in addition to IGET temp)
: IDESAT [1:0] [ Charging current for desaturation detection circuitry
|DESAT_TH [2:0] Vee desaturation threshold
[value [2:0] | DESAT_LEB AouT_seL [IDESAT | DESAT_TH i
|0x00 1400 ns |IGBT Temp 1250 pA 1300V
[ox01 500 ns AMUXIN 500 pA 400V
|ox02 600 ns vee 750 pA 500V
|0x03 700 ns |GH Temp 1000 pA l6.00v
|0x04 = = = 7.00V
|0x05 = = — 800V
[ox08 -~ — — 900V
lox07 — - = 1000V
CONFIGS5 register
i RbW r“:;n DATAS DATAB DATAE DATAS DATAL I DATA3 DATAZ DATAY | DATAD CRC
Bite Py | @ | M ve | el e 12 e m | om o)
Hemef¥alus on 008 | DEADT[] | DEADT[Z | OEADTI[H] : DEADT [0) mug]:mﬁ "'0“;"?“" I mm;low musrl?m m mru?m‘ -
Detault - - | 1 1 1 0 0 | o 1 1 | @ -
CONFIGS 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 d ges is tod the error
Value [3:0] DEADT AOUTCONF [2:0] COMERRCONF [2:1] COMERRCONF [0]
0x00 05ys 1" 1 _ 1
0x01 0.75 s 1" 4 | 4
0x02 1.00 ps 114 8 | =
0x03 125 s 118 16 I =
0x04 1.50 s 18 = | =
0x05 ~ 175ps N 7 = —
0x06 ) 2oops |7 . i = —
0x07 225ps 118 = —
0x08 250 ps — — —
0x09 275 s - = | —
0x0A - 3.00 ps o = 1l =
0x08 A, 325ps N = =
0x0C 3.50 s = = | =
0x0D 3.75ps = = | =
0x0E 4.00 ps = = =
0xOF 4.25 s = = =
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CONFIG6 register )
Rb/W | ADDR DATAS | DATAB | DATAT DATAG DATAS DATA4 DATA3 DATA2 DATA1 DATAD CRC
14:0)
Bit# (23 | (2218 7] e | sl opa o pa | n2g M| pg @ |
Name/Value an w07 INTBFS - — — WDTO [1] WDTO[0] |VGEMONDLY VGEMOMNDLY VGEMONDLY VGEMONDLY — —
e 5] @ m ol
Default -— -— U] — -— _— 1 1 1 1 1 1 —

CONFIG6 register description

Bit i Bit description
INTBFS [0] , This bit controls the behavior of the INTE 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. Vge monitor delay
Value [3:0] | wDTO ' VGEMONDLY
0x00 260 ps 400 ns
0x01 | -y 500 ps ~ - 600 ns
' 0x02 1000 ps ' 800 ns
i 0x03 2000 ps 1000 ns
0x04 1200 ns
x05 1400 ns
0x08 [ ' ¥a 1600 ns
0x07 ' 1800 ns
0x08 [ ' 2000 s
i 0x09 [ ' 2400 ns
i 0x0A o = LY ' 2800 ns
| 0x0B 3200 ns
i 0x0C [ ' 3600 ns
i 0x0D [ ' 4000 ns
| 0x0E 4400 ns
| Ox0F 4800 ns

'OT_TH (IGBT overtemperature threshold register)

RBW ADDR  |DATAS |DATA8 |DATA7  DATAS innms DATA4 |DATA3 |DATAZ |DATA1 |DATAD |CRC
[4:0) |
Bit# 23] [22:18] [17] nep | (18 n4p | 113 [12] i mo | M | L} o |
NameNalue O/ 0x08  OT_TH[9) OT_TH[8] |OT_TH[7] OT_TH[8) OT_TH[S) OT_TH[4) OT_TH[3] |OT_TH[2 OT_TH(1] |OTTHIO]| — |
Dofault = = 1 1 1 T | 4 1 1 1 £ | =N

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]* 5.0V / 1024 |
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OTW_TH (IGBT overtemperature warning threshold register) ) )
RbW ADDR DATAS |DATAS  DATAT DATAB  DATAS  DATA4 ‘ DATA3  |DATA2 ‘mmu |DATAD | CRC
[4:0]
1 i i 1 i i i 4 { 1 s
Bit# 23 218 (17 (18] i1s) 141 13| v | o0 | o | ) {7:0)
Name/Value . dika OTW_ OTW_ oTW_ oTW_ OTW_ OTW_ OTW_ oTW_ | OTW_ OTW_
| | | ™H THI8] TH[7] THIE] | THE TH [4] | TH 3] ‘ THI2] ‘ THIT] TH 0]
Default —_ - 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 | N
OTW_TH [9:0) OTW_TH [9:0] * 5.0 V/ 1024
STATUS1 register
REW | aDDR ‘ DATAS |DATAB |DATA7 | DATAS |DATAS |DATA4 |DATA3 |DATA2 | DATA1  DATAD  CRC
| [4:0]
} 1 1 L - 1 - 1 — 1 —— - . 1 -
Bit# [23] [22:18] | " 18] [15] [14] [13] 12 1] [10] 191 (81 [7:0]
Name/Value o 0x0A VCCOV | VCCR | VSUPOV  OTSDIC | OTSD oTW CLAMP | DESAT sC oc -
EGUV
Defat | — | — 0 % e | AD Y| O a0 e | B 0 0 =
STATUS1 register description
Bit Logic 1 indicates: | Fault latched PWMing disabled IGBT turn off method
vCCcov VCC overvoltage yes yes, GL=1, AMC =1if normal
enabled
veereauy VCCREG undervoltage yes yes, GL = 1, AMC = 1 if normal
enabled
VSUPOV VSUP overvoltage yes yes, GL =1, AMC =1 if normal
enabled
‘oTsD_iC | Overtemperature shutdown of | ves d  |yes.GL=1.AMC=1if | normal
LV domain or HY domain enabled
oTsD Overtemperature shutdown of | yes |yes, GL =1, AMC = 1if | normal
IGBT enabled
aTW Overtemperature warning of | yes no not tumed off
IGBT
cLAMP @ Vee clamp event | yes .yss. GL=1,AMC =1if Issp defaults to lowest setting
enabled
DESAT Ve desaturation event yes yes, GL =1, AMC = 1if 55D, 2LTO if enabled
enabled
sC IGBT short-circuit yes yes, GL =1, AMC = 1 if | SSD, 2LTO if enabled

enabled

oc IGBT overcurrent . yes no

|SSD, if enabled
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MSK1 register
Rb/W |ADDR DATAS DATAB DATAT DATAG DATAS DATA4 DATA3 DATA2 DATA1 DATAD CRC
| [4:0]
Bit# (23] [22:18) 117 [16] [15] [14] 13| 112 1] [10] &} 18] [7:0]
Wankdvabie] || o 008 | vocovm | YSCRE vsupowm | — OTSOM | OTWM | CLAMPM = — = - -
Default =1 = [ 3 | = | = | = | 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 lalched or reported | PWM disabled. GL = 1, AMC = 1 if enabled
otsp_lcm?! 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.
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
OocMm no mask PWM enabled
STATUSZ register ) N )
Rb/W ADDR DATAS | DATAS | DATA7  DATA6 DATA5  DATA4 | DATA3 | DATA2 DATA1  DATAD  CRC
[4:0] | | |
Bit# 123 [22:18] 117 | [16] [15] [14] 13 1z 11 [10] 9 8l [7:0]
MinmalVakos | o | 0x0C | BIST_FAIL | voos | otT | seerm | CONEC vee mr | WDOS-  comemm vReruv  vee —
Default o | — | o | 0 0 0 0 9 | o | & 0 0 =
STATUS2 register description
Bit Logic 1 indicates: Fault latched PWMing disabled IGBT turn OFF method
gisT_FaIL!" BIST failure yes yes, GL=1, AMC =1 if normal
enabled
voD_uvovi 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 = 1if normal
detected a CRC change in its enabled
CONFIG registers
VGE_FLT LV domain detected that Vge 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 =1 if normal
detects a loss of LV/HV domain enabled
communication
Bit Logie 1 indicates: Fault latched | PWMing disabled IGBT turn OFF method
COMERR LV/HV domain communications | yes yes, GL=1, AMC = 1 if normal
CRC error or framing error enabled
\«"REF_U\:"m VREF out of range yes yes, GL=1, AMC=1if normal
enabled
VEE VEE out of range yes yes, GL =1, AMC =1 if normal
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MSK2 register
RbW ADDR ‘ DATAI |DATAE  DATA7 | DATAS DATAS DATA4  DATA3 | DATA2 DATA1 DATA0  CRC
[4:0)
| | |
Bit# [23] 2218 | D7 [18] 115 4] 113 12 [ 0] [&]] (8] 7:0]
Name/Value | CONFCR | VGE_ WDOG_ GOM VREF_
on 0x0D | - - DTFLTM | SPIERRM | Copony LT FLTM ERRM UVM VEEM -
 Default - . - | 0 | o | 1 [ 4 | =al | 2 1 | 1 | @ -
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, faultnot | 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 monitor error mask | PWMing remains enabled, fault not PWM disabled. GL =1, AMC =1 if
latched or reported enabled
WDOG_FLTMI'! 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™@ 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
STATUSIvegleter -~ = C .\t = . e SR
Rb/MW ADDR DATAS  |DATAE | DATA7 | DATAE DATAS DATA4 |DATA3 DATA2  DATA1 DATAD | CRC
| (4:0
Bit # 23] [22:18] 171 [18] [15] 114] 13 12 11 [10] 191 (8] [7:0
Name/Value on 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
FSISO
PWM
PWMALT
FSSTATE
FSENS
INTB
VGE

Logic 1 indicates:
|FSISO = Logic 1
PWM = Logic 1
| PWMALT = Logic 1
| FSSTATE = Logic 1
FSENB = Lagic 1
INTB = Logic 1
|VGE = Logic 1
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Request ADC Register (REQADC)
| Rb/W | ADDR | DATA9 |DATAS |DATAT |DATA6 |DATA5S  DATA4 DATA3 DATAZ DATA1  DATA0  CRC
| [4:01 |

| | 1 | - | | i | | |
| Bit# 23] | [218) | 7] | e | nsp |4 113 112] (1] [1a] 1= 18] [7:0]
Command | | AMUX_ | AMUX_  AMUX_

il 0x10 . 0 0 . 0 ! 0 0 0 0 SEL@E | seLm | seLl
| Response Y oxto | ADCVAL | ADCVAL | ADCVAL | ADCVAL | ADCVAL | ADCVAL ADCVAL ADCVAL ADCVAL ADCVAL _

| @ m | m | @ |\ @ B’ | @& | m o

Request ADC Register (REQADC) description

|Bit Bit description

| AMUX_SEL [2:0) | Selects which AMUX signal is sent o the ADC when the SPI requests an ADC conversion
IADCVAL [2:0] .ADC value of the temp sense or AMUX reading

| AMUX_SEL [2:0) AMUX_SEL

IGxOO IGBT Temp _ ) i

[ox01 | AMUXIN - e T T

|ox02 vee

. 0x03 . HV domain Temp

| ADCVAL [9:0] ADCVAL value

| ADCVAL [3:0] | ADCVAL [9:0] * 5.0V / 1024

REQBIST (Request BIST Message)

RbwW ADDR  |DATAS |DATAS \jihmu DATAG |DATAS |DATA4 |DATA3 |DATAZ |DATA1 |DATAD |CRC

[4:0]

Bit# [23) [2z18) | [17] [16] i [15] | 41 3] (i) 11} [10) 81 21} 70
e | | | | ! |

BIST 0 odr | o 0 0 0 0 0 0 0 0 0 —

(command) |

et i G | REQBIST | REQBIST | REQBIST | REQBIST | REQBIST | REQBIST | REQBIST  REQBIST REQBIST  REQBIST

= 9 # m il 5l 4l @l @ i1 0]

REQBIST (Request BIST Message) description

Bit Logic 1 indicates BIST failure in:
REQBIST [9] |DATA _IN, DATA_OUT communications link
REQBIST [8] LBISTLY domain, logic state machine, timers and combinational logic
REQBIST [7] LBIST HV domain, logic state machine, timers and combinational logic
REQBIST [6] | Osclllator fallure (LV or HV domains)
|REQBIST [5] | DESAT comparator
|REQBIST [4] |ISENSE short-circuit and overcurrent comparators
|REQBIST 3] Is p protection (LV or HV domains) S &
REQBIST [2] |ADC
REQBIST [1] 'LV domain power management diagnostics, OV/UV manitors

|REQBIST [0] HV domain power iagnostics, OV/UV monitors
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