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VAN E L2 |

ZRAREN R L SERRIR 7 REE, FATRES CHSKERRN BT,

10R | R25,R27, R55,R58, R134,R136, R158,R160, R215,217, R239,R241,
R28,R30 R61,R63 R137,R139 R161,R163 R218,R220 R242,R244

Ry | 1OR | R34,R35, R67,R68, R143, R144, R167,R168, R224,R225, R248,R249,
R36,R38 R69,R73 R145,R147 R169,R171 R226,R228 R250,R252

Cs | 10nF | C10 C30 C82 C101 C143 C162

Ju. SPI =N

R ARETHE ¥ S BRI EN B BEARIR At SPI U, TTIBIY SPI K B TR
FSUHRENERHRO—LRPNENSHETEE, B, TR 5P| OB WHRAE
FESEMABHBRRORTE—LRNRRE, 0 VDC, BES. % SCLKHE
500kHz-600kHz,

TR ENR ESARERIRFNE BRIRE 6 BRIRFNE S, 6 RIS BT RIEE,
HAH—4>SPI#0O, B SCLK, CSB, SDI (MOSI) ,SDO (MISO),

— . —
3 BEIR =N %5 L HEAE % R -
three devices
s cormected in a daisy
chain configuration
MOSI  MOSI DEVICE 1 MISO MOSI DEVICE 2 MISO MOSI DEVICE 3 MISO
CsB CsB csB
MCU
CsB
MISO
cham are latched al
cse _] CSB low [SP1 active] tor duration of 3x 24 b masssgs length ©58 iising adge |_

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

T# massaga: New command lor DEVICE 3 7 massage: New command for DEVICE 2 7 masaga; New command lor DEVICE 1
First command i docked i and passes Fiugh © e Ll o aconet command i docked i ard pessed through frst . Thine] commared is clocked i and orly seen by Gl cevice.
device. srmang to sacond device before CSE risng sdge befom CS8 rising sdge.

device in the deimy chain urtd CS8 rming sdge.
1% ruply: DEVICE 3 respons & praviout command. 2 ragily: DEVICE 7 respoiniss ko peavicis cammand 3" taply: DEVICE 1 rewponiss 10 previous commend

mmm.-ﬁ Fiemporme from lest derace m daiwy-cham i delvered i Resgamse from second device m pessed Frough 2 FResgonse from frsl devios o passed #wough DEVICE 7 and
pureteiasd 0 MCA st DEVICE 3 ard artivees to WCL DEVICE 3 befors amving to MCU.
J
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REXNTHIRL 6 BI5<, MELSIET 6 ARFHRS. HIRFZE W_L->W.H->V L ->

VH->UL->UH,

SPI #3&mi 4 24Bit, SPI 4N, HIBEMERINT:

: N B
0.7°VDD A - .
css \l y
0.3*vDD u" safines v
| 070D o,
e SO N LN AN, VR (W Y O, )
: lsu|: th
. g EONECIIETEC FAIuet: ¥ ANGEIDY (Et W i, T et
mog| %7VOD Bitn'23 Y Bitm22 | VDbt Gare
EBVEID e e iy imniiiid \ ........ !‘\ ‘S‘ R, S
| tvalid | t5o(dis)
IS04an) je—s! 5
) T ,.f LT W \
‘ (i b R i RRNRRRRNRS SR R 4 "..\ ............... f' gisionencioris A IR J,u""-'\' MR
® SPIMOSI ##E# SCLK EFHABEEEL
® SPIMISO ##E# SCLK TREAZL
® SPI &Il MSB Lk
® SPI HIREMZE 24Bit
csB _| CSB low (SPI active) for 24b message length I_AII commands in
chain are latched at

* CSB rising edge
|
SCLK clocks in 24b message (shown as 3x bytes for readability) |

|
SCLK |

!

Breakdown (per byte) of 24-bit command sent !
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 ki
ey
Breakdown (per byte) of 24-bit response received Determings next reply
RAW [0] + ADDR[4:0] + 8
MISO DATAS 8] DATA[7:0] CRC7:0]
received . MISO is always updated in on SCLK falling edge
=T 24-bit message breakdewn:

All responses determined [23]: ReadWrite (1b)

from previous command [22:18]: Address (5b)
[17:8]: Data (10b)
[7:0: CRC (8b)

SPI X CRC &%, 24Bit BMY/5 8 firh CRC %D, HELW=RA (100101111,
FhT8E 0x42,

SPl F1F8%:

0x2F),
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ADDR | CRC
SPI COMMANDS RW | o | DATAS DATAB DATAT DATAB DATAS DATA4 DATA3 DATAZ DATA1 DATAQ {r:0)
Name Description | [23] [22  [17] [16] [15] [14] 13 [z 111 110] 19 ] 0]
18]
MODE1 | Oparating [ T SEGDRV AMC TEMPSNS | SSD n10 ACTCLMP | DESAT SCSNS oCsNS =
Moda 1
MODEZ | Operating ot oo — == 2 FSISOEN E = | misT CONFIG_EN | RESET — —i
Moda 2 |
CONFIG! | Configuration |01 002 UV_DIS UV_TH 2] UV_TH[] |UV_TH[] | OCTH[Z] OCTH[1]  |OCTH[O] OCFILT[2] |OCFILT[] |OCFILT[]  —
| 1 |
CONFIGZ |Configuration | Off (D3 — ATOV(Z | ZLTOV(] ATOV] | SCTH[Z SCTH[1] SCTH [0 SCFLT[Z] |SCFLTQ] |SCALT@  —
2
CONFIG3 |Configuration | Off  (uD4  — SEGDRVDL  SEGDRVDL |SEGDAVDL | SSD CUR([Z] SSD_CUR[1] |SSD_CUR(0] | SSDT (2] SSDT[1] SSOT (0] —
3 Y2 Y0 ¥I0]
CONFIGA | Configuration | 0f1 (<05  DESAT_LEB |DESAT_LEB | AOUT SEL |ADUT_SEL | AOUT SEL  IDESAT|1] |IDESAT[D] |DESAT TH | DESATTH |DESATTH  —
4 11 [0} 12 1 ] 2] 1 ]
CONFIGS |Configuration | O/t (w06 DEADT[3] |DEADT[2]  DEADT[1] |DEADT[0] | ACUTGONF AODUTCONF |AQUTGONF | COMERRCONF COMERRGONF COMERRCONF —
5 121 11 o] 1
CONFIGE |Configuration O/l (w7  INTBFS == = — WoTO [T woTO (0] VGEMONDLY | VGEMONDLY |VGEMONDLY |VGEMONDLY —
[ | [31 W]
OTTH |ConigDT 0N  Ox0B  OT_TH[S) OT_TH|B] | OT_THF] |OT_TH[E] |OTTH[S  OT_TH[4] OT_TH[3 | OT_TH[Z] |OT_TH[1] |OT_TH[] —
Threshald |
OTW_TH |[ConfigOT | Off (w08 OTW_TH[9] |OTW_TH[B] OTW_TH[7] |OTW_TH[E] |OTW_TH[S] OTW_TH[4] |OTW_TH[3] |OTW_TH[2] |OTW_TH[1] |OTW_TH[@] —
Warn Thresh |
STATUS1 | Status 1 O O0A  VCCOV VCCREGUV  VSUPOV OTSDIC | OTSD atw | cLame DESAT sc oc —
MSK1 | StatusMask1 OF  (hOB  WGCOVM VCCREGU  VSUFOVM  |— | oTsDM aTwM | cLamemM = — 5 =
VM |
STATUSZ | Status 2 01 OOC EIST_FAL  |VDD_UVOV | DTFLT SPIERR CONFCRC  VGE_FLT WDDG_FLT | COMERR VREF WV |VEE -
ERR
MSKZ | StalusMask2 O 0x0D — == DTFLTM | sPiErRM | conFcree  veE FLTM | wDDG_ COMERRM | VREF_UVM | VEEM —
RRM FLTM
STATUS3 | Status 3 ot O0E — = = FSISO PN FWMALT FSSTATE FSENB INTB VGE A
| Mot Used o OF | — = = - |- = = = = = =
REQADC |REQUEST O ™10 0 0 a o o 0 0 AMUX_SEL | AMUX_SEL |AMUX_SEL  —
ADC | 2 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 0O it 0 0 o o o 0 0 a o o —
BIST
(command)
- |REQUEST |0 Ux11 REQBIST[3] |REQBIST[E] REQBIST[7] |REQBIST[S] |REQBIST[S| REQBIST[4] |REQBIST[3] |REQBIST[?] REQBIST[] |REQBISTI] —
BIST
| (response)

SP| 52451 :
1. EEN 6 B% statusl B 1788

&% 16 #HI%L 0x 2800A6 2800A6 2800A6 2800A6 2800A6 2800A6
EE 16 #HI%L 0x 2800A6 2800A6 2800A6 2800A6 2800A6 2800A6

oK statusl JRESESE, RBEWE.

2. REFT DESAT {RIFIIEE:
Ki% 16 5% 0x 840407 840407 840407 840407 840407 840407 FFJ3 config #&T

& i% 16 ##I% 0x 80B79D 80B79D 80B79D 80B79D 80B79D 80B79D FF/& DESAT IhaE
&% 16 ¥ 4HI% Ox 8400BB 8400BB 8400BB 8400BB 8400BB 8400BB 3[f] config =T

HEHSEFREER (5% NXP GD3100 5 F datasheet) :
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Mode1 register
‘ RbW ‘ ADDR DATAS | DATAB | DATA7 = DATAE | DATAS | DATA4  DATA3 = DATA2 | DATA1 DATAD CRC
[4:0]
Bit# (23] [22:18] 17 [16] [15] [14] 13 12} (11 (10} &) (8 [7:0]
Name/Value o 0x00 AQUT | SEGDRV AMC  TEMPSNS | SSD 2LTO  ACTCLMP DESAT = SCSNS | OCSNS -
Default = 0 0 1 0 1 1 o 0 ¥ | 1 =
Mode1 register description
| Bit Bit description | Logic 0 Logic 1
AQUT 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
180 % = 3FFhex). AOQUT alternatively at 4.0 kHz and 6.0
kHz periods.

Bit | Bit description |Logic 0 Logic 1 |

SEGDRV S d drive bie/disable bit Segmented drive feature disabled Segl d 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 overternperature shutdown and
waming fault management enable/ warning fault management disabled. lg7 |waming fault management enabled. Igr
disable bit disabled enabled

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

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

ACTCLMP Vg Active Clamping enable/disable bit Ve Active Clamping disabled Vg Active Clamping enabled

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

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

OCSNS IGBT o fault mar it IGBT overcurrent fault management IGBT Overcurrent fault management
enable/disable bit disabled enabled

Mode2 register
RbW ADDR DATAS DATAB DATA7 DATAE | DATAS DATA4 DATA3  DATAZ  DATA1 DATAD  |CRC
[4:0)

Bit# (23] [22:18] 17 [18] [15] neg | n3 12 (L] nop M@ 18] [7:0]
NomelValin. | 5y ox01 = = —  |FosoEn | — = st | CONUIG. | meser = =
Default — — — — = 1 = 3 = o 0 o = =

Mode2 register description
Bit Bit description Logic 0 [ Logic 1
FSISOEN FSISO enable/disable FSISO pin is not active; pin state is I 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 reg 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
| 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

| configuration registers are set to

| default values. PWMing is disabled.

| Configuration is disabled. IGBT Is OFF.
[INTB=0
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CONFIG1 register
‘ Rb/W ADDR DATAS ‘ DATAB DATAT DATABE | DATAS  DATA4 DATA3 DATAZ DATA1 DATAD CRC
| [4:0]
Bit# | 3y | p2me | pe | oS | pe | py | A oM pg | @ @ | )
[Memmariakm | iy 0:02 | UV.OIS |W.THRI WVTH{] WTHEL ocTHi |octHp  octii | O OFYT OG-

Default = | = |l ™ | & 1] 3 1 ¢ | 1 | 1 | o | 1 Al | —

~ CONFIG1 register description

(it Bit description
uv_pDis I::dlrx;?'l}s bit provides flexibility in how the high voltage domain responds when it recovers from a VCCREG undervoltage
|UV_TH [2:0] | VCCREG undervoltage threshold
|0CTH [2:0] | Overcurrent threshold
|OCFILT [2:0] | Overcumrent fault filter time
|Value [2:0] UV_TH OCTH |ocFiLT
ox00 100V 025V 05 s
:.0101 ."10.5 v iy 05{?\_’ 5 H | 1.0ps
lox02 10V lo7sv 15ps
[0x03 sV .00V [20ps
[0x04 120V 25V [25ps
|ox05 25V 150V [30ps
|0x06 130V 75V [35ps
|ox07 135V 200V |a0ps
CONFIG2 register
RbW | ;?GD]R DATAS DATAB DATAT DATAS DATAS DATA4 DATA3 DATAZ DATA1 DATAD CRC
Bit# RY | e2® | 07 | pel | ps | pme | pa A pm po | @ @ {9
Name/Value o1 | m0s | — [2TOV[z [2TOV[ 2TOV[0) | SCTH[2| | SCTH[] | SCTH[O] SCFLT[2] SCFLT[1] SCFLT[0]  —
Default e | =5 | 0 1 1 | o 1 0 1 0 (1] —

CONFIG2 register description

Bit Bit description

[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 SCTH SCFILT

|0x00 891V 050V 400 ns

0x01 l923V 075V /500 ns

0x02 958V 1.00V 1600 ns
Value [2:0] 2LTOV SCTH SCFILT '
|0x03 996V 125V 1700 ns |
|0x04 1039V 150V 800 ns |
0x05 1084V 200V 900 ns |
Euma 1135V 250V 1000 ns |

| 0x07 1189V 3.00v I110CI ns |
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CONFIG3 register g
RbW ‘ ;?‘?1“ DATAS DATASB ‘DATRT | DATAB | DATAS DATA4 DATA3 DATAZ | DATAY DATAD CRC
Bit# BY P2 | M | pe | ps | o 13 11z f11) v @ | 0]
o w oo | - | S e gen e | v SR sorm s sorm | -
Default - | - — | o [ e | o 1 0 0 1 0 0 =1 ]|
CONFIG3 register description B
Bit [ Bit description
SEGDRVDLY[2:0] ' Segmented drive activation delay 3 iy
SSD_CUR [2:0] Soft shutdown current
SSDT [2:0] Soft shutdown time
Value [2:0] [SEGDRVDLY " [ssD.curR by 3 [ssoT
0x00 20ns 10.094 A 12000 ns
0x01 40ns 0186 A 3000 ns
0x02 60 ns 0277 A 4000 ns
0x03 80ns 10367 A 15000 ns
0x04 100 ns 0541 A 16000 ns
0x05 120ns 0704 A 17000 ns
0x06 1408  0858A 18000 ns
0x07 160 ns 10,996 A 9000 ns
CONFIG4 register A 2 _ . .
Rb/W auan DATAS : DATAS DATAT DATABE | DATAS DATA4 DATA3 | DATA2 DATA1 !DITAQ CRC
Bit# e | @ze | 1| (e 18] (141 v M | @ | @ o
e || [ | | 2 | 2 [ S | | | -
Dthull — —_ 1 o (1] 0 (4] o 1 Li] 1 1 —_
; CONFIG4 register description
| Bit Bit description
| DESAT_LEB [1:0] D fing edge blanking time
:a\C‘.HJT_SEL [2:0] -AGJT_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 ircultry
;DESAT_TH [2:0] Ve desaturation threshold
| Value [2:0] DESAT_LEB | AoUT_SEL IDESAT |DESAT_TH
|ox00 400 ns 'IGBT Temp 250 pA 300V
|0x01 500 ns | AMUXIN 500 pA 400V
[ox02 600 s vee |750 pA 500V
[0x03 700 ns |GH Temp 11000 pA 16.00V
|0x04 = |— = 700V
0x05 = = = 8.00V
0x06 = = = 19.00V
lox07 = = = 11000V
CONFIGS5 register
jﬂ;l;- -_-'i..]?g“_ i -D_ATR-! DATAB DATAT DATAE DATAS DATAL ;A:M_- T DATA2 DATAY DATAD | CRC
B | @m | ez | nm e | e | e o pA | nop @ | @ | ro
Homafistay an 006 | DEADT[ | DEADT[Zl | OEADT(1) | DEADT(O] mug]:om “0“;"?““ mu‘rmiom f o i %m | =
Default - - 1 1 1 1 0 o 0 1 1 ] —
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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 domai ges is tod the error
Value [3:0] DEADT [ AOUTCONF [2:0] COMERRCONF [2:] |  COMERRCONF [0]
0x00 05ps 11 1 _ 1
0x01 0.75 s ' 172 ' 4 | 4
0x02 1.00 ps - 114 8 | =
0x03 125 ps 118 18 I =
0x04 1,50 ps ' 18 = i =
os Timme— [ (7 s~ [ = I
0x06 200ps 18 — —
0x07 225ps 118 —_ | —_
0x08 250 ps = = | —
0x09 275 s - = | —
0x0A e 300 s = - | -
0x08 .y 32sps N = ' =
0x0C 3.50 ps — - [ -
0x0D 375us = = | =
0x0E 4.00 ps = = _ =
OxOF 425ps ' = = ’ —
CONFIGS register - . o . —
Rb/W l[fgr DATAS | DATAR | DATAT | DATAG DATAS DATA4 DATAJ DATAZ DATA1 DATAD CRC
S U N 0 B
Name/Value o 0x07 INTBFS - — — WDTO [1] WOTO [0] VGEN:?]NDLY VGEMEO]NDLY VGE!.:E;NDLY UGEM[;)INDLY —
Default = || = 0 = = | 1 1 1 1 1 1 =
CONFIGE register description
Bit 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. Ve monitor delay )
Value (3:0) [ wDTO VGEMONDLY
0x00 260 ps 400 ns
0x01 i ~ s00ps S 600 ns
0x02 1000 ps ' 800 ns
0x03 2000 ps | 1000 ns
0x04 [ 1200 ns
x05 1400 ns
0x06 [ e el ¥a | 1600 ns
0x07 ' ' 1800 ns
0x08 [ ' 2000 ns
0x09 [ ' 2400 ns
0x0A o Y SR ' 2800 ns
0x0B 3200 ns
0x0C b e : [ 3600 ns
0x0D | [ ' 4000 ns
0x0E 4400 ns
0xOF [ ' 4800 ns
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'OT_TH (IGBT overtemperature threshold register) i i i p—— i
RbW ADDR DATAS | DATAB | DATAT DATAE ' DATAS DATA4 DATA3 DATAZ DATA1 DATAD CRC I
[4:0] |
Bit# | B3 | s | 07 | el | ps | pe | pa | opA | po | @\ | ® o |
NameiValue oM 0x08  OT_TH[9] OT_TH[8] OT_TH[7] OT_TH(§ |OT_TH[S] OT_TH[4] OT_TH[3] |OT_TH[Z] OT_TH(1] | OT_TH0] — |
Default _— [ _— 1 [ 1 [ 1 1 | 1 [ 1 | 1 : | [ 1 i 1 — |
OT_TH (IGBT overtemperature threshold register) description
Bits Bit description
OT_TH [2:0] Overtemperature shutdown threshold
Value [9:0] OT_TH value
OT_TH [9:0] OT_TH [9:0] * 5.0 V/ 1024

OTW_TH (IGBT overtemperature warning threshold register)

REW ADDR  DATAS | DATAB |DATA7 |DATAS | DATAS | DATA4 ‘ DATA3 | DATA2 ‘mmu |DATAD  |cRC
[4:0]
1 i i 1 i i i 4 { 1 s
Bit# 23] | [z (17 (161 i1s] (41 [13) b2 | on | pa | w ] i7:0]
Name/Value i didia OTW_ | OTW_ | OTW_ OTW_ oTW_ | OTW_ | OTW_ | OTW_ | OTW_ | OTW_
| | | ™H TH 8] TH7I THIE] | THE TH4] | TH[3] ‘ THI2 ‘ TH[1 THD)
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
RBW | ADDR ‘ DATAS [DATAB |DATA7 | DATAS |DATAS | DATA4  DATA3 |DATA2 |DATA1 |DATA0 | 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 0 0 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 lyes.GL=1.AMC=11f | 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 ves, GL =1, AMC =1f 58D, 2LTO if enabled
enabled
sC IGBT short-circuit yes yes, GL =1, AMC = 1if 185D, 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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