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Value Value
“ON* “OFF”
Auto Zero

AVG
CURRENT READ ] [ ] Posx

MIN Current
CURRENT READ % Readout [ Average '«—] AD «

MAX -
CURRENT READ || NEox

DUTY
CYCLE
> PWM % OUTx
Block
DITHER STEP SIZE—®| Dither > >
DITHER STEPS—®| Generation > KL 1‘
DIRECT PWM ©-¢
Underlined
Italics = CAN BE MONITORED VIA SPI

| 3 EH IR - EE

R LR T JUNEHIT TSR 2RV,

®R1 BHI IR S BRI

Condition Action to Integrator
Reset Active Cleared

V5D undervoltage Cleared

V5Ax undervoltage Cleared

ENABLE pin low (SPI message #10 bit EN =0) Cleared

ENABLE pin low (SPI message #10 bit EN =1)

Remains Operational

VBAT overvoltage

Held at current value

Short to BAT

Cleared

Phase_Sync Transition

Remains Operational
Integrator value for first PWM cycle = value from end of last
complete PWM cycle.

Average Current setto 0

Cleared

Control Mode set to Direct PWM

Cleared

Main Period Set (N, M) Changed

Remains Operational

KP, Kl settings Changed

Remains Operational
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Parameter
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GNDA3 | NEG1
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scK S
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d
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o D e < o
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i ) A/D Convert
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1A 1
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G e
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58,559 258 Bgg
2URC3 35280082 YER
64 49
HAHHHHHHHHHHHEHAE
1 4 Y, 48
NEGO [ Q T NC
POSO [T T cS_B
NC [T T scK
V5A1 ] T S|
sco2 1] 11 s0
SCO3 ] T V_SIGNAL
GNDA1 | T FAULT
GNDSA T TLE8242L T GNDSD
GNDA2 [T ADLER2 T3 GND_D
AMUX ] 11 CLK
TEST ] T RESET_B
V5A2 [T T PHASE_SYNC
NC [ 11 V5D
BAT [T T3 NC
POS4 [T 11 ENABLE
NEG4 [ T NC
16 ™ ¢ 33
wOHHHJEHEHHEHEHHH Ha2
QOBBOT L QRO LPEOR B B
z =z Z0Z z
§8255253235%8453
= 6 5| MERCE
3.2 SIEIE XM ThaE
Pin Symbol Function
1 NEGO Channel #0 Negative sense pin; Connect to the “FET” side of the external sense
resistor
2 POSO Channel #0 Positive sense pin; Connect to the “load” side of the external sense
resistor
NC Not Connected; do not connect to external supply, ground, or signal
V5A1 Supply Voltage; 5V input for analog circuits. An external capacitor is to be
connected between this pin and GND_A near this pin
5 (T) SCO2 Test Pin; Used for IC test. Must be connected to GND_D for specified
operation of the IC
6 (T) Sco3 Test Pin; Used for IC test. Must be connected to GND_D for specified
operation of the IC
7 GND_A1 Ground; ground pin for analog circuits
8 GNDSA Ground; ground pin for substrate connection near analog circuits
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Pin Symbol Function

9 GND_A2 Ground; ground pin for analog circuits

10 (T) AMUX Test Pin; Used for IC test. Must be connected to GND_D for specified
operation of the IC

11 (T) TEST Test Pin; Used for IC test. Must be connected to GND_D for specified
operation of the IC

12 V5A2 Supply Voltage; 5V input for analog. An external capacitor is to be connected
between this pin and GND_A near this pin

13 NC Not Connected; do not connect to external supply, ground, or signal

14 BAT Battery Sense Input; for over-voltage detection. Connect through a series
resistor (e.g. 1 Kohm) to the solenoid supply voltage. A large electrolytic
capacitor (e.g. 47uF) should be placed between the BAT supply and ground

15 POS4 Channel #4 Positive sense pin; Connect to the “load” side of the external
sense resistor

16 NEG4 Channel #4 Negative sense pin; Connect to the “FET” side of the external
sense resistor

17 NC Not Connected; do not connect to external supply, ground, or signal

18 NEG5 Channel #5 Negative sense pin; Connect to the “FET” side of the external sense
resistor

19 POS5 Channel #5 Positive sense pin; Connect to the “load” side of the external sense
resistor

20 NC Not Connected; do not connect to external supply, ground, or signal

21 OUT4 Gate driver output for channel #4; Connect to the gate of the external
MOSFET

22 OouUT5 Gate driver output for channel #5; Connect to the gate of the external
MOSFET

23 NC Not Connected; do not connect to external supply, ground, or signal

24 (T) scI3 Test Pin; Used for IC test. Must be connected to GND_D for specified
operation of the IC

25 NC Not Connected; do not connect to external supply, ground, or signal

26 OUT6 Gate driver output for channel #6; Connect to the gate of the external MOSFET

27 OouT7 Gate driver output for channel #7; Connect to the gate of the external MOSFET

28 NC Not Connected; do not connect to external supply, ground, or signal

29 POS6 Channel #6 Positive sense pin; Connect to the “load” side of the external sense
resistor

30 NEG6 Channel #6 Negative sense pin; Connect to the “FET” side of the external sense
resistor

31 NEG7 Channel #7 Negative sense pin; Connect to the “FET” side of the external sense
resistor

32 POS7 Channel #7 Positive sense pin; Connect to the “load” side of the external sense
resistor

33 NC Not Connected; do not connect to external supply, ground, or signal
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Pin Symbol Function

34 ENABLE ENABLE logic input; When this input pin is low all channels are turned off (zero
current) or remain in their last state, depending on how the channel is
programmed to respond

35 NC Not Connected; do not connect to external supply, ground, or signal

36 V5D Supply Voltage; 5V input for digital circuits. An external capacitor is to be
connected between this pin and GND_D near this pin

37 PHASE_SYNC Phase Synchronization Input: Used to synchronize the rising edges of the PWM
signal on the OUTXx pins for each channel

38 RESET_B Reset Input; When this input pin is low all channels are turned off and all internal
registers are reset to the default state. The part must be held in reset by an
external source until all supplies are stable and within tolerance

39 CLK CLOCK; Main clock input for the chip. A clock input of 20 MHz to 40 MHz is
required

40 GND_D Ground; ground pin for digital circuits

41 GNDSD Ground; ground pin for substrate connection near digital circuits

42 FAULT Fault Output Pin; Open drain output pin is pulled low when a fault condition
is detected. Certain faults can be masked via SPI

43 V_SIGNAL Supply Voltage; Supply pin for the SPI SO output and the pull-up current sources
of the digital inputs CS_B and RESET_B. An external capacitor must be connected
between this pin and GND_D near this pin

44 SO SPI Serial Data Out

45 S| SPI Serial Data In

46 SCK SPI Serial Clock Input

47 CS_B SPI Chip Select Bar; active low signal

48 NC Not Connected; do not connect to external supply, ground, or signal

49 POS3 Channel #3 Positive sense pin; Connect to the “load” side of the external sense
resistor

50 NEG3 Channel #3 Negative sense pin; Connect to the “FET” side of the external sense
resistor

51 NEG2 Channel #2 Negative sense pin; Connect to the “FET” side of the external sense
resistor

52 POS2 Channel #2 Positive sense pin; Connect to the “load” side of the external sense
resistor

53 NC Not Connected; do not connect to external supply, ground, or signal

54 ouT3 Gate driver output for channel #3; Connect to the gate of the external MOSFET

55 0ouT2 Gate driver output for channel #2; Connect to the gate of the external MOSFET

56 V5A3 Supply Voltage;5V input for analog. An external capacitor is to be connected
between this pin and GND_A near this pin.

57 NC Not Connected; do not connect to external supply, ground, or signal

58 GND_A3 Ground; ground pin for analog circuits

59 OuUT1 Gate driver output for channel #1; Connect to the gate of the external MOSFET
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Pin Symbol Function
60 ouTo Gate driver output for channel #0; Connect to the gate of the external MOSFET
61 NC Not Connected; do not connect to external supply, ground, or signal
62 POS1 Channel #1 Positive sense pin; Connect to the “load” side of the external
sense resistor
63 NEG1 Channel #1 Negative sense pin; Connect to the “FET” side of the external
sense resistor
64 NC Not Connected; do not connect to external supply, ground, or signal
Data Sheet 14 Rev. 1.0,2010-02-09
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a— Y
[ |
4 P m— R
4.1 RATEE
RALNTESE Y
Tj=-40°C £ +150 °C; FREEBEWEN T, EBRBANSIH GRIESEME) -
Pos. Parameter Symbol Limit Values Unit | Conditions
Min. ‘ Max.
Voltages
4.1.1 Battery Input (VBAT) Vear -13 50 v -
412 Supply Voltage (logic) Vio Vo, |-0.3 6.0 v -
V5A2,V5A3
Vsignal
413 POSx, NEGX Voos, Vg |03 50 v -
4.1.4 POSX-NEGx Vios Voeg | 0.2 13 v -
415 OoUTx Vot 0.3 min(Veo+ |V -
0.3;6)
4.1.6 RESET_B, S, SCK, CS_B, CLK, TEST, Ve -0.3 min(Vsp+ vV -
PHASE_SYNC, ENABLE 0.3;6)
417 SO, FAULT Ve -0.3 Min(Vgoa |V -
+0.3;6)
4.1.8 Maximum difference between V5D and -500 500 mvV -
V5AX pins
Currents
419 Input Clamp Current ENABLE, Teamp 5 -5 mA |2
PHASE_SYNC, RESET_B, S, SCK, CS_B, CLK
Temperatures
4.1.10 Storage Temperature TStg -65 150 °C -
4.1.11 Junction Temperature T, -40 150 °C -
ESD Susceptibility
4112 HBM -2 2 kv 3
4.1.13 CDM all pins -500 500 Vv 9
4.1.14 CDM corner pins -750 750 % 4

1
2
3
4

) REIEFMR, BIITHEE.

) RYBEERABENAZERFIER

) ESD 5% HBM RI & EIA/JESD 22-A 114B ¥R

) ESD #5214 CDM #F& EIA/JESD22-C101 FRfE

GERE: UL BT FRIED) ATGES T E B R X (175 £CHTE] BB TFEXT RA BT EF 1 T A 5E= 51 HY
B 5EM,

TR BERHIRIFIIEE S TELE IC TEEIEZRATRMIER A FAEHT. HIEIG WA NE L T IEE TIEEE. "%

BETBN T IELEEE HIIR ML T H Yo

Data Sheet 15 Rev. 1.0,2010-02-09
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4.2 TFEE
Tj=-40°C £ +150°C; FREBEIEX T, EBFANSIE (FEZHEME) -
Pos. Parameter Symbol Limit Values Unit Conditions
Min. Max.

421 Supply Voltage Range for Normal Vear 5.5 42 % -

Operation - VBAT
422 Supply Voltage Range for Normal Viep Visars | 4.75 5.25 v -

Operation - V5D, V5AL, V5A2, V5A3 | Vusaor Visas
423 Supply Voltage Range for Normal Vi siona |30 5.25 \ -

Operation -V_SIGNAL
424 Clock Frequency Sewx 20 40 MHz
4.2.5 PWM Frequency for Normal fowm 10 4000 Hz

Operation
426 Extended PWM Frequency Range fowm 10 8000 Hz Parameter

deviations possible

427 Common Mode Voltage Range for Voos Vieg |0 30 v -

Normal Operation - POSx, NEGX pins.
4238 Extended Common Mode Voltage Voos Vieg |0 42 v Parameter

Range for Operation - POSx, NEGx deviations possible

pins.

ARE. BELIEEER, IC KEREBEHEAIERE TR, BRFIEEElxETIFlE XA L7 FIEEH .

4.3

Tj=-40°C £ +150°C; FrERBESMEX T, ERFANSIE FRESEME) -

AR

Pos. Parameter Symbol Limit Values Unit Conditions
Min. Typ. Max.
431 Junction to Rya - 38 - Kw |2
Ambient?

1) REIEFNR, BIRITEE.
2) 18REMI Ry BT S Jedec JESD51-2,-7, 7E FR42s2p IR ERIB AR TG, @ (BH+33%) T 76.2x1143x15 2K
RYERBRAR L TIEIN, ZEBERIRE 2 NAEE (2x70 um,2x35 um Cu) o

Data Sheet
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IHRERIRT SR
5 ThEEH AR B S

AR P I T B A LB R AT 17 2 R if o
HINFIEIEE T L EEABI TR LB WTFH s, B IFEEETF T,=25C 8 EHHRBEE,

5.1 tB55E

ZREEE— N EBEEMBRK, % V5AL. V5A2. V5A3 #/3¢ vsD I EMBERFEZBMNEMLSER, IS
BSHBEEA, TEBABFESEMNEMRINME

V5D 5 |BIF0 GND_D 5| B 2 3k = BB B3R AV e RAD 3t 5 | B, 18 X LES | MR B S S 7. N7 RS RIFAIEBEE;
RAMEE, EEFERMEAEBARSEBMNFANPCBHER,.

V5A1. V5A2. V5A3 5| @IRINEBERIRBVERIRS |, GND_A SIHIE X R A5 R,

V_SIGNAL 3|f9 SPI f&H 5 1R (SO) f£FE, F /9 CS_B#0 RESET_B 5|HIMY L HI IR HUREIE, V_SIGNAL R iEHEE!
HALEESSRY 1/0 BBIR (3.3VEL5.0V) o

BAT SRl TN EMERNG I, Z5IHARRIFRRN. %5 H5BRAEHBBEEZ BN HE—EMHE,
IASCERBR SR

S
V5D =4.75V & 5.25V, Vbat=5.5V E 42V, 1;=-40°C E+150°C, FREBESEN T, EMBFRASIH (FRIES
BUA)

Pos. Parameter Symbol Limit Values Unit Conditions
Min. Typ. Max.
5.1.1 Undervoltage reset (internally Visars 35 - 4.5 v Internal reset
generated) V5AL1, V5A2, and V5A3 Viepos occurs if V5A1
V. V5A2, or V5A3 is
V5A3 below the

undervoltage limit

5.1.2 Undervoltage reset (internally Viso 1.0 - 45 v Internal reset
generated) V5D occurs if V5D is
under the

undervoltage limit

5.1.3 V5D supply current Lysp - - 75 mA fek=40MHz

40 mA fCLK=2OM Hz
5.14 V5A1 supply current . - - 20 mA
5.1.5 V5A2 supply current I - - 20 mA
5.1.6 V5A3 supply current Lcps - - 5 mA
5.1.7 V_SIGNAL supply current L v |- - 300 pA Vsigna=5.25V

SO = Hi-Z state

5.1.8 VBAT current Liygar - - 80 HA full operating range
5.1.9 VBAT current - unpowered Lgar - - 5 LA V5D=V5AX=0V, BAT=14V

Data Sheet 17 Rev. 1.0,2010-02-09
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ThREmAR MBS
5.2 L IDNL L

FRIEBMFRNIYRS 3.3V M 5VvI/0 IBIBEF, SPI it SO FIHEEIER V_SIGNAL 3|fiiRfH. HHFRMARERE
B, PRERASIMESIESSNERMRSERRBSBHECHNNRS. B, RMEANEFRNSIBRRIERRRL
BE, BT IMERIEIE T FB P AR I ERIE IR R V_SIGNAL, FRAEIMANSIRIPNERSS B IR V_SIGNAL 5| flHe i,
RESET B 5|HIBREFEEMIMNG . HiZ5IMAKBFHN, FAEEENYXHA, MERSFERHEMERIAR
Bo BEFMIBIIEPRFREMRS, BEFFERIFRENL. ZICEBE— 1 NELEBMIESMUNG, H
V5D, V5AL. V5A2 % VSA3 R FREEMEIER, ZEMUTEAER.

ENABLE 5|HIR S B FEMMAS I, “ARESEFEAERMERSTIE, S IFERFEBTN, REEEE
LKA, BEARKERERES, EFRRTIED SPIERE #10 3B EEEETHNRIZIRE. FIAFZMHET, ENABLE
S AR BT FR A @IE X .

CLK 5|2 23R ER RN, MANFEES 3.3V 5.0V BEBEBFERS. EZE3 CLK 5|HIE#H{E S SPI BT #HE
S (SCK) ZIEIARFRERFP, TLES242 MIFTENEIHES (PWMES. A/D K. 12BSE) IIRZEBEANTE,
tesh, BHREZINHRIZZHML SPIES.

11,

VIH o \

CLK  Vim , \

= 7 CLK NFHE

PHASE_SYNC SIS}, rRTETRES S MEERN PWM FHIES, S IEER PHASE_SYNC SIRIM{ES £FH
AEMNMEERN PWM 55 EFSE 2 El MR EARAIZER B LUEE SPIJH B #6 4R, ITERBNAERN:

_ PhaseSynchOffset
offset — 3 2 = FPWM
RTE PHASE_SYNC 5| _ L3R EI—NKoAEY, IC B BIE—M, Z(D@EXT SPIE S #19 WMELE#TTIRS (8
S SPHEOBLUT RO/ EEME) . HHEWIRENEY, LWBiFESswER.
ZEFE: H7F PHASE_SYNC 5/ILETNE EFE8T, PWM BIEEERTE 50, U 5/HILRIEETIE R /75 =T BT
HHo

SRR BHEKA)E, FEHEPHASE_SYNC 5B LAk H, LUEEEEHTPWM BHE,

Data Sheet 18 Rev. 1.0,2010-02-09
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normal gate turns off
turn off on-time cut
time short

@) UTXT ’7

U
_‘E’I Programmed delay =

8/32 PWM periods

PHASE_SYNC

E s HARSE
IC BBEM[KBTS ARSI TEST. SCI3. SCO2. SCO3. AMUX Mifii, AT 8MEIERITIT, XL | MR HiEiEt,

FAULT 5|2 FFiRtat 51 B, S NIRRT, %5 RS EME T, HEHIEET SPIHR #1 3

1T4RIZ.

S
V5D =4.75V E 5.25V, Vbat=5.5V E 42V, T;=-40°C E+150°C, FiEBENMENFH, EMBFRASIMH (RiES
BUA)

Pos. Parameter Symbol Limit Values Unit Conditions
Min. Typ. Max.
521 Logic input low voltage Vimax - - 0.8 Y
522 Logic input high voltage Vimin 2.0 - - v
523 Logic output low voltage VoLuax - - 0.2 v 1,=200pA
5.2.4 Logic output high voltage Voumin 0.8*V_ |- - % 1,=-200pA
SIGNAL
52.5  |Pull down digital input (Sl, CLK, g 10 - 50 LA V,=V_SIGNAL
SCK, PHASE_SYNC, ENABLE)
5.2.6 Pull up digital input (CS_B, RESET_B) | 1, -50 - -10 HA Vin=0V (Current
drain from
V_SIGNAL)
5.2.7 Fault pin voltage Viuttiow | = - 0.4 v Active state;
T =2mA
5.2.8 Fault pin current Lpyimax 2.0 - mA Active state;
Viaue=0-4V
5.2.9 CLK high time (rise 2.0V to fall 4 8 - - ns
2.0V)
5.2.10 |CLK low time (fall 0.8V to rise 0.8V) Iis 8 - - ns

Data Sheet 19 Rev. 1.0,2010-02-09
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ThREHR T B S A
5.3 2L
TLES242 EIIESBRABM A ETIRAISMT, Y OUTx SIMIIREN NS B TET, BEAISEFTRE; X4 oUTx 3IRIIRENARER

RS, XEPRESIZETFE. NEIAEEERT A FBCE IC _EBIFFR FAULT SRl A MEIREERT, Z5(e AT+
HrfIEEIeR. BIITE SPUER #1 IR EMIERIKRET 728, A LB LR LR H0E FAULT 510,

—BRNEHE, EMaWEFEIIENINSIESFEP. MITHISSaTLUEE SPIER #4. #5 M #19 IHRIBESRE
23

WIR RESET BAMBBFLENREF, M RB_LAFEBIFEBEAIREN (Generic Flag Bits) F1FesH. LtEHESS
M SPHRENE=#IARR, HARB_LANEARASEXRE L, HEIRESET B3I L&A E T —AHE R,

WN5R ENABLE 5|HIEBEAEET, W EN_L (IHBIEEBRINSUS 7R, HfFEE sP RESEFEREHEBER
IS FEHE SPIEE #19 i5R1BY, ENL (I#ERR.

SB XMTIRZ I M ThRERV I ¥ B )R E B 23 R fE A T 4R IZTN 2 SMESHEANEIS B CLK MU ERBES =%, T4
2301381d SPIJE B #1 HRY DIAG_TMR (i T4R1E.

%2 LIRILEY:
DIAG_TMR1 DIAG_TMRO Pre-divider nfault Tested Timer and Fault Detection
min ... max Timer Period.
fr1=20 MHz f-1=40 MHz
0 0 128 10...11 64 psec 32 psec
0 1 192 10...11 96 psec 48 usec
1 0 128 2..3 12.8 psec 6.4 usec
1 1 256 10...11 128 psec 64 psec
aun Fpredivider
tDIA(]_PERl()D = F
CLK
fEF 4 DAREIRYEUE (LR A M =TI 4F RIS PR B,
SR EIERFE, MIGHFEIE M1
R3 IR [ (U
Fault Type Abr. Gate is ON Gate is OFF
Short to Ground Fault SG OL-ON-F reported (=0 in Bit SG-F
ON/OFF mode)
Short to Battery Fault SB Bit SB-F
Open Load Fault oL BIT OL-ON-F Bit OL-OFF-F
(=0 in ON/OFF mode)

AR N T X EHIE KR ST E, STX /T EE (REE=0ma) -

M2 e i

Data Sheet
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ThRemAR M B
M AL A AR 53 B FARAQ N B B T S B R ALK B AL B RN B F R i2 ilid i SRS EA R E M E .
B, HEHEEFHKFRR, AT BRI,

EXT M EE ML
HBFENIRRINTERE, MIAIERLR L

x4 TR [ RE

Tested Type OUTX High OUTX Low
Short to Ground and Open load OFF Bit OFF-T
tested

Short to Battery tested Bit SB-T

FMHFESRE ] ISR . FAULT #1 TESTED,

&5 PR S 0 o KB P A AR R
FAULT TESTED Interpretation by microcontroller
0 0 This fault type has not been tested
0 1 No Fault - The fault type has been tested and no fault is present
1 0 This combination cannot occur
1 1 Fault - This particular fault type has occurred

Data Sheet 21 Rev. 1.0,2010-02-09
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al
ThRER R B
Divider Select
(SPI register) read SPI fault
l l register
Predivider Tested timer
Masterclock 1128 110 > > SG-F (Short to Ground Fault
asterclocl 1192 (shared) -F (Short to Ground Fault)
1:256 |
— LOGIC
A QOFF-T (Short to Ground and Open
y Load Off Tested)
fault filter timer
(1..10) (shared)
— SB-F (Short to Battery Fault)
clear clear clear
) y OL-OFF-FD
¢——» digital filter SG-FD —» SB-T (Short to Battery Tested)
Vposi\ OL-FA open load OFF >
(only while OFF) SB-FD
\' —/ > —» OL-OFF-F (Open Load Off Fault)
OL-ON-F
digital filter >
Voos \ SGFA short to ground — OL-ON-F (Open Load On Fault)
(only while OFF)
Vse / 1
digital filter
VPosi\ SB-FA short to battery
/ (only while ON)

VS B

PWM mode enabled———p»}
PWM Start—_ o] Gate ?nﬁ(jounter
Gate is ON > -
B o BURIER

5.3.1 SEBBREIHR

Y OUTx SIMIFRIR AR BB AT, MIEITET2SMIERRA 0, WINITBYE8/Z5h. INRIQMITETEREBRT, i SB-T (¥£ SPI
Eires #4 M #55) BN 1. MR OUTx SIRIFEIRAEKET, WNITESFHWES, AFHATRETKEIZH,
NSRS SB PRI S SB-FAT N 1, MIMPEEKITI 2S5, MNRKFETERITIIESEE, RFIEKER SB &S
S SB-FD K EIH 1, AR SB-FATEH0, M SB-FD LB 0, BISKITEIER4ERRA 0,

SB-FD=1 1 SB-T=1 =X OUTx 55, H FAULT ZF1F23FH SB-F G E (L. OUTx 5IEMRIFXARE, BEIWE
i PwM FIHAITER 2R BT

SNERIEENT SPITHE #380 #4, MIZEF1E2SHY SB-F iLF SB-FT EHIERR. RIS IQNITA B tBHiES,

RRMEEEE (SB) HNEERE PWM FIEEBMER FIEM. H oUTx 51 ASEFE, SG-FD #1 OL-OFF-FD {5
REEN 00

Y9NSR TLES242 IC &b FEH#E PWM R, MISAEFFER ON HMKEEA (OL-ON-F=0) o

£ TLES242 IC R FHiEPWM R, H oUTx BIHNE4LE 64 > PWM BEIHE RS ETE, MIASNIE] £ 85 FF IR ik FE ON 1=
B, LUEF8HAY OL-ON-F LB, IREX SPISHE #3 5 #4 BY, Z(DEHER. MR ouTx SIHISERIZSH
RS, MET—1 641 PWM BHARERICNE] 2 3 FFB& ON BIEFR M,

Data Sheet 22 Rev. 1.0,2010-02-09
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PWM_Start | |
OUTx
<+— Fault Retry Time
Tested Tested
limer, | Timer ‘
SB-T ~ ™
short
LOAD
] -
‘I“ f
|
vPos VP ]
Fault Eﬁg}
SB-F SFiter, halling
[ f
Load “' ﬂ " l\
Current B \ .‘ \
Diagnostic
Read via SPI

Short to Vbat

& 10 SEREIZUIFE - FER E Vbat

Data Sheet
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o i HENENEEEEEEEEEEEN

OUTx

VPOS

<« 64* PWM period ——»]

OL-ON-F

=

SPI
DIAGNOSTIC
READ

= 11 A FFE& ON

5.3.2 KUTRAIZHR

XK ISMITIREE A FIEE B FME A B % PwM iR,

%Y OUTx 5| MIFE IR AR A TR, HETETESHIERN 0, WNITEISSFAE Eit . MBRNITIZEBIT, NSk

BHFERNM OFF-T REL, WMRKE SPIISMIFFIRE, WINITAIEEHRERT 0, HEMHFHITE. R

OUTx 3| AEEE, NRNITREEES, RAERTERSISH.

NREM OLMIEES (OL-FA) TH 1, MEKREEEITET BT, MR SR, NRFEREEN

OL #F&15S (OL-ON-FD) B A 1o

YNR OL-FAZEJ9 0, M OL-FD IZEPE N 0, BEEIEKITEISEHWIBERA 0o

INRIEIN SC MFEES (SG-FA) T 1, NMIEPEIRKITEEERRA 0, HFFEM EitEk, NRHFESK TR,

ML= I8 SG RIS S (SG-FD) B 1o WIS SG-FA LA 0, M SG-FD IZBNZE R 0, FHEMFEIRIKITEI BRI

0o

YNR SG-FD = 1 B MITES BT, N FAULT HFZ28MY SG-F (UK E U, H B FAULT FF23H B OL-OFF-F {U{R¥F
25 (J43ZF OL-OFF-FD) o

YN5R SG-FD =0 B OL-OFF-FD =1, M FAULT F7F28HRY OL-F (U N E (L,

MR AL SPItRFEIEEL, N SPI ZFTEEHAY OFF-T {iL. SG-F fl OL-F i EE (FHITHEEERN0) -

Data Sheet 24 Rev. 1.0,2010-02-09
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IheEE R B
VSUPPLY
a N\ T
il
e
[0
3
(Vol+Vsg)/2
(2.5V)
POSx[] I b
Cpos
SG/OL-OFF ___ Tested Timer I § x
TESTED \atch (OFF) =
NEGX[]I
OL-OFF- —
oL-oFF-FD | Digital | oL-FA + Vol (3V) Cneg
FAULT | o N Filgter CMP-': I
- !
SG- OUTx[]_,"‘
PAULT | Jateh sG-FD [ Digital | S6-FA_~-
g CMP
- Filter + Vsg (1.7V)
\ / S —
& 12 KBTREIZ T
OUTx _,—‘ | |
Tested Tested |
OFF-T ~ Timer™] Timer |
open
LOAD
ok
VPOS Q;‘g'g u | 7
Fault Fault_ |
OL-OFF-F Filter Filter
SPI
Diagnostic
Read
& 13 KBTS TR P B - FFE&
Data Sheet 25 Rev. 1.0,2010-02-09
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ThREmAR MBS

OUTx

OFF-T

Tested
““I‘lmer*{

Short to
ground

LOAD ok

Vol u
VPOS Vsg

SG-F

| Fault__|

Filter

SPI Diagnostic
Read

Fault
Filter |

& 14

KETRS SIS R B - 5EEE B3t

o [ KRBT 2 B
902R BAT 3R ERYEBIES T VBAT,,, MAIHIKENRRFTE OUTx SIFNEMIAMRET, HEIZEUANEL (SPIER
#19 {iI OV) o I[EHAIE, REBRITHEHNRDBELE (FERESTHNERERNE) . PIEHEMINGEHER
121F (BUg0 ADC. EifR. BEN)AE. IEKBEF) o

BSE:
V5D =4.75V & 5.25V, Vbat=5.5V E 42V, T;=-40°C E+150°C, FiEBENMENFH, EMBFRASIH (RiES
A o
Pos. Parameter Symbol Limit Values Unit Conditions
Min. Typ. Max.
5.3.1 Over voltage shutdown Vearov 42 - - v Rising voltage on BAT
5.3.2 Open load detection voltage Voosou) V5A-2.5 |- V5A-15 |V
5.3.3 POS pin OL pull down current Lol 90 150 225 pA V5A=5V,
Vpos=Vnec=V5A
5.3.4 Short to GND detection voltage Veosisie) | V5A-3.8 |- V5A-2.8 |V
53.5 POS pin SG pull-up current Loyshc) -280 -150 -90 HA V5A=5V,
Voos=Vnec=0V
5.3.6 NEG bias current - Low common I -40 - 10 pA V5A=5VY,
mode Vpos=Vnec=0V
Data Sheet 26 Rev. 1.0,2010-02-09
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ThRE AR M B SIS
V5D =4.75V E 5.25V, Vbat=5.5V E 42V, T;=-40°C E+150°C, FrEBENMENFH, EMBFRASIH FRIES
B o

Pos. Parameter Symbol Limit Values Unit | Conditions
Min. Typ. Max.
53.8 POS Fault Threshold Voltage Ver 0.6 0.7 0.8 v POS voltage

required to trigger a
short to battery
fault: config bits = 00

5.3.9 POS Fault Threshold Voltage Ver 0.8 0.9 1.0 v POS voltage
required to trigger a
short to battery
fault: config bits =01

5.3.10 |POS Fault Threshold Voltage Ver 1.0 11 1.2 v POS voltage
required to trigger a
short to battery
fault: config bits = 10

5.3.11 | POS Fault Threshold Voltage Ver 1.2 13 14 v POS voltage
required to trigger a
short to battery
fault: config bits = 11

5.3.12 | FaultFilter Timer Neauit 10 1 clock |DIAG_TMR =00,
cycles |0land 11

5.3.13 |Fault Filter Timer Neaute 2 3 clock |DIAG_TMR=10
cycles

5.3.14 | FaultFilter Time T Clock Divider (SPI

n, . - predivider Message 7) o
¢ 00, 10- Predivider
CLK 128

01 - Predivider 192
11 - Predivider 256

5.3.15 |Tested Timer Time T, Clock Divider (SPI
n, . - predivider Message 7) o
e 00, 10 - Predivider
f‘C‘LK 128

01 - Predivider 192
11 - Predivider 256

Data Sheet 27 Rev. 1.0,2010-02-09
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ThEe iR M B SR
5.4 T tH IX =) 8%
ZERMFRY OUTX 51 RIEIERI MR MOSFET @IAERIMIR. OUTx 5|RIIRTH2S BB BRI 1B 7E BB 7t IR AN & BB SR XS MOSFET
R AT NI, BAIRE VoD SIRIMEE, OouTx 3|1 LB MEREMEE, Xi¥Y M FRBEMMINE,
5MER MOSFET{RFTE KETIATS.
WETE OUTx 3| RIF1SMER MOSFET RUMR 2 Bl E —MSMEBREFE, LURE MOSFET @M KERET(E], #F0%E B
{8, f$75 MOSFET W BFXHFABYEREKTF 1/(Fpwm*32)o

ST
V5D =4.75V £ 5.25V, Vbat=5.5V E 42V, T;=-40°C E+150°C, FREBEIENFH, EMBERRASIMH RIS
BUEA)

Pos. Parameter Symbol Limit Values Unit Conditions

Min. Typ. Max.
5.4.1 Passive Gate Pull Down Resistance | Rpp 50 - 200 kQ Internal pull down
resistor present at
each OUTx pin

5.4.2 OUTx source current I spc -30 - -15 mA Vour = V5D-2V
5.4.3 OUTXx sink current Iy snk 15 - 30 mA Vour=2V

5.5 izl
BB S

V5D =4.75V E 5.25V, Vbat=55VE 42V, T;=-40°CE+150°C, FrEBEIEN T, ERBRBANGIM (RIE5S
B o

Pos. Parameter Symbol Limit Values Unit | Conditions
Min. Typ. Max.
5.5.1 Offset Error 0 - 120 counts |Autozero
Output from Average block in disabled.Vpos-
Figure 3. Vneg=0mV
1 count=320/Rsense * 21 mA Vpos, Vneg < 30V
Dither disabled
5.5.2 Gain Error -2 - 2 % Autozero
Enabled.Vpos-
Vneg=300mV Vpos,
Vneg < 30V

Data Sheet 28 Rev. 1.0,2010-02-09
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5.6 BRRIRFES

MEE PWM BEIRNFIYER, B 13 &, @58 SPIEE #13 AT LURENEREEBRFTE PWM FEERAY 13 {iI
EREHM, Ih, aTLGE AR SPISEE #12 KiERGIREFENN S/ NIRK 13 AEMN 11 MREEMNAL (MSb)

B A HA R T EE R

HIRENE B\ SPIUER #13 B, MEWRKZERBIZRAE, STHIRAERE pwM EHARY 13 (I BREFSA
KMo SRR 20 (HERKRTENBURBIANTIIRTR, MAEIFR:

Avg Dither Current . 320 [mV]

Dither Current Feedback [mA]z = :
27 % Dither Steps  Rsense [Ohm]

MRBATEIR (RS =0 HEIRIEE =0) , WFEHERRIREZESD PWM BAHREH, HES PIHTHIZEH
fEFM 13 BRI R IREMEE,

SPIHRE #13 B &— 1 VALID fiI, BT E LAFERHRLREIERNESEETH. ZHihREF20T, VALID
5k HRMTMHABMBIBESFENTFRM, VALID IERE(L

KNS RERERENEE LELETT. AL, MRESIXFF—EE, NWiFn SP FESREN—PEIREHA
SEERIS IR,

WMRFMERES Z e FEBEERRE, WRMIEER T EIRABFIEA Fia. HAltt, EIHRNEIRET
RzZfE, MEEA A,

THRRR E B @B R EFE NS N R/ &K B RV ENRE B R EOEIFEIE,

TiRBA AN R/ N RABR

LiEENE AN SPIES #12 BY, NEUIREF EMEESRFE, SRERRS pwM BHIR 13 A9 BREFE
WiEiT, FiER N RATIBRENES 11 1.

MRBATOIR (BURTSH =0 REFURIBE=0) , VRNMENRKESEE PWM EAHRERH, KKl PIITHISEHE
AR 13 B RRREN RS 11 i,

SPISHE #12 G3F—™ VALID fiI, i% VALID {iiE~EH ELXFERIFLREEELTR T — 1M EIREH. HiAREF
778303, VALID fi#iAkR. HEIREEALER, FNBIEEEEARIMESTESRNRAESTFSH, VALD (IBRE
filo
RMEMSABERNEEEREEEN@E LELET. BEit, MRESEFF—BE, MiAE SPl HEREH
— ML sh B R RIR L B] LIRS EUR.

WMRFMEBIES Z aEFEEERRE, WNEEERE T ERABFIEA Fia. FAit, IR EIREIT
RzZfE, MEEA A,

iR B HA AR &R/ NI SR K BRI AV BB R R 0 3 Bk FR U R 5% BR R 48
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ThEE AR B S

5.7 B pwMm iH

FHEE PwWM ITHIEBERT, P ISHIFREZA, HiZ PwM ERT, [EEBEBISEZEPNTNS S ESHFIEE
0. OUTx 5|HMS SHYSREM HTLLBIEETD SPIHEITH,

5.7.1 e Iy
PWM BIEHALL CLK B NV ERERBY Fh 1T 4w (SIEEBMERER) 20T
TPWM = TCLK *M*N

fCLK

foon =
PWM T Ve N

N 2T SPI ZEORIZRI IR E, 1IC K BERNREI N BITIREN 79, MRRZENERT 79, IC MIFZEER N FIA
7979, FTE SPIMEN FRE] 79 E. NBIRAEN2-1, EANZET SPIRIZA 14 (U Fo

WRIEIREHRRRIZE T HBONE, WFHHIN EBET— SPEEARIRE], HEFMNNESEET— PwM BEEFF
EBTER. N BIERIAER 6250

M BYEZE— PWM BHERHY A/D K, M BT SPISHERIZNME 32, 64. 128 3% 512, M FIERIAER 32, PWM
ESIERFRLM EENAIRIN F ISR ER, ZEERFRE AT 128 KHz,

5.7.2 EE LT
PWM B9 5 35 LU EIRE L CLK BNV EE ST SO T A2, AR T

Tow =Tk *PWM duty cycle * ?1:4—2

PWM duty cycle @— 19 {il{&, 7E SPI B #15"PWM duty cycle" F4RIZ,
7

PWM duty cycle

Duty Cycle [%] = 37e N
3

*100%

A 5 = EERERHI 79 100%

Data Sheet 30 Rev. 1.0,2010-02-09



@fineon rEs2022

/

ThREHR N B S A1
5.8 ER 37 36 B A T

TLE8242 350N R T FREALL IR ¥ T /X H15 Y FE IR R (LT = AL RO FRIRAC R IRTZ R BB/ 4N B 15 71 & 16
PRRo EBAAC BRSNS R B SR AZ - 5140 B 17 A0 B 18 7R

OUTx Voltage |

o
Nig

Zone3

Measured Current
(Differential Voltage)

Zone1

Zore 2

. . Timeout for Failure .
Time Out Timer Lot

A/D Samples )| L >

Detect Interrupt

Time Out

PASS

A 15 A ERE - RRBITERhHIRAL

OUTx Voltage

Measured Current
(Differential Voltage )

Zone2

Zone 1 Zone 3

Timeout for Failure Y ]
|t |

Time Out Timer

A/D Samples ||| | T L

-

Detect Interrupt

Time Out

PASS I

16 RS ERE - R RRIEmaRE (K82 RAESHE)
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Qﬁn@ TLES2422

Theei R BRIt

OUTx Voltage

Measured Current

(Differential Voltage )

Zone 1 Zone2
: . Timeout for Failure .
Time Out Timer Lt

A/D Samples
Detect Interrupt
Time Out
PASS

& 17 ERACERE - AR

OUTx Voltage

Measured Current
(Differential Voltage )

Zone2

Zone 1

Timeout for Failure

. . .
Time Out Timer Lt
A/D Samples ||| L
Detect Interrupt |
Time Out
PASS

18 B30 BRE - #7 h Mr s PR

R ERMIBIhAE(NTE EHE PWM B FBUE, LIHRERAMNAGERTE 3 MNP I HERN=FFEERR",
XA 5 35— AT F/ X< if. @118/ X EH 28 TR FAER PWM B ERFH @S SPIIEE N 0% 3§ 100% =
EESRSEIAY, B, MNRICEEMRXFZBI5EMm, MWIME UTE = VT 100% B9 WM FF BB 8] R# 1T,

PWwMEHS (NFIME) EXEE, RAXEERETBRICELNPFERR A/D RER, A/D FIRB[HTTE 10 I
ZLRRAT CPD IhRE, A 200 mOhm #2UEBRE, FISEIR 1.56 mA BID R,
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ThEEERT B S

5.8.1 Xig 1

L oUTx SIFIMIEEBF T AR BT, #ENEBXIH 1, TLES242 LLIRIELR A/D A ]IV E R H 115 ADDIFF (B,
Z{ES Thresholdl #{THLIRIA T :

— ADDIFF=A/D,..,-A/D,,

— IF (ADDIFF > Threshold1) THEN count = count +1
UNER ADDIFF > Threshold1 FRERTEIELL ELARAY Countl + 1 RHIAE Countl 2R, MPIAAEE 7XIE 1, #HANXIE 20
AR, WREP—MIXEY, WERNMRKZEN T —MERFITHERFNIRXZE

— ADDIFF=A/D,,,;- A/Dys
— IF (ADDIFF >2 * Threshold1) THEN count = count +1

HIERZIERR A/D M EFEY R MR SRk,

5.8.2 Xig 2

TEXI 2 FR, TLES242 LUIRIELE A/D #¥ A Z BIINEF H 1T H ADDIFF {B. 1%fES Threshold2 H#ATLLIRINT :

— ADDIFF=A/D,,,;- A/D,,

— IF (ADDIFF <Threshold2) THEN count = count +1
Y05 ADDIFF < Threshold2 BURETEIELEEL IR Count2 + 1R HIXE Count2 2R, MIIAFIED T X35 2, #HAKI 3,
Y thresold2 I&E X 0 BY, HAUGME A/D HEAFWHE (AREK) , FE, NREP—NURKK, WEENK
Wz Exd T — M EZA#HTRISE PRI 2

— ADDIFF=A/D,,;- A/Dp 4

— IF (ADDIFF <2 * Threshold2) THEN count = count +1

HIERARISER A/D ME PRI MER KRRk,

5.8.3 Xig 3

7EXHE 3 #, CPD INAERY TLES242 HIERTI L SXIF 1 MK 2 FRAMNMEERRE, 5Xif 1 IXiE 2 —#%,
TLES242 LLEF N A/D ¥ 2 [B]fYE B H 1T 5 ADDIFF, AJLATEX IS 3 REMGEEER, LUFERIEAR 5 FinitH ADDIFF,
XERLIREEFNMEEES, HEERTLENREEMBENREIZ, 0K ADDIFF > Threshold3 BIREKTE Count3
+ 1 RIEL AR AR Count3 /R, NI 3 M@, HXE 3BT, BAREBQIMED,

&6 Xi% 3 REFRERE

SPI Bit Values Samples Used ADDIFF

00 successive A/D samples A/D;,-A/Dpy
01 every 2nd A/D sample A/D,,- A/Dp
10 every 3rd A/D sample A/D,-A/Dp 5
11 every 4th A/D sample A/D.,- A/Dpy

AR, MREF—NMHAKK, WERENKRMZEYT—MFRBRTHLRNIAZE

— ADDIFF=A/D,,-A/D,, -, (a=1,2,3,4, BURTF K 6 FRNIEE)
— IF (ADDIFF >2 * Threshold3) THEN count = count +1

HIERZIERR A/D M E AR MR SRk,
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ThEe iR M B SR
5.8.4 FE 7% % R i B A 442 00 o B
INRTEMIATE R 2 FHAE] S 5 BRI ERERE, MERRLEMIRR K, NRZEMIRE, N sPIJHEHRH BT
ERHBRY (i A B i,
B EENER P REN, HEMIEEN/NTF PwM BHANE,
NRENIRFEAZBIR A OUTX 5180, 40 B 18 FiiR, HMIARET SPIUNEL EE, OUTx 5| E B TF4%iR
FREBFA REE MM PR FE (L, MRS FENL >= 100%, NNFEREEME PWM BRI S B (L

NREA crp i@ (BRZAIFTE =N KEER @) , W SPIES # 18 R "Passed Since Last Read" IR &
il

Adler 2 B9 MBIEY ] RIRECE A T B BRI AR o

RN FFIEIREN, FEBEISPIERS MIEVEEMITER, SNAIEIAEHRREN,
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AR R S R
5.9 RITIMEIEO (sPI)

TLES242 IC WY SPISEHBE 2 32 i, D HNUTFER.

fI31: 3%/Bf1 -0=3%E 1=FB\
iI 30-24: JHEARIARF

{iI 23-0: EHEEIE

HEMEBEFEZERESENN, BSMRRTRE 2425 IRREE S, EHWMT

fiI31: /BN -0=3%/1=F
i 30-27: HEFRRR
{i126-24: BES

{iI 23-0: EHEEIE

REWEHBHEEBTAEEREEFT/ERERM. RB SO 5IMNBEEELERFH/&REAE ML,
TLE8242 37E SCK BV EFO M SI SIBNEFE3E, HIE SCK BRI EFHRISEIEM SO 31RIFE .

PR SPUHBBIRKESIIEML 32, BN SPUERSRWREF. WNEMHBHMN (FET—1SPUEEFIRE) 2
FRIRFFA 00000 (HiERS ID) AUER

X ENABLE 5|HIAMREB RS, FRE SPI BH5SIERRIESHIT.

% RESET_B 5|FIAMREE RS, SPIRORER. MMEWERSPIER, BREEXEMBEL, SO 5|MRIFSERS,
SR HENMNEE—FESHNEER (B, HS NWREIEEHES N+ HREIRE)

B/ BRELL SPI EHAEE . TLES2421C BMIRHE-

WAI31=08Y, FRRITICHITIREURME, RiFEHBHML 23-0 PHRIESEIBRKWZES, BREESMEESFHNE R
1o

FREMAREIE (BiCRRERIRMEERTIZIE) BRI UNABFEFRNEERNS, MARH— SPUEEFE
KR BURRIES,

EIFE— SPUEERMMLNZHEE #0 (IChRZS / HIER) o
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Thee A B SIS
5.9.1 SPI {55t EE

SIS
V5D =4.75V E 5.25V, Vbat=5.5V E 42V, T;=-40°C E+150°C, FrEBEMMEN T, ERBRBANSIM (RIE5S
BiHRA) o SO 5| ERRATE AR =200 pFo

Pos. Parameter Symbol Limit Values Unit | Conditions
Min. Typ. Max.
5.9.1 Lead Time 4 140 - - ns CS_B falling (0.8V) to
SCKrising (0.8V)
5.9.2 Lag Time t, 50 - - ns SCK falling (0.8V) to

CS_Brising (0.8V)

5.9.3 Dead time L3 450 - - ns CS_Brise (2.0V) to
CS_Bfall (2.0V)

5.9.4 1/F¢c Period of SCK I 100 - - ns SCKrise to rise

5.9.5 SCK to CSB set up time t 10 - - ns SCK falling (0.8V)
to CS_Bfall (2.0V)

5.9.6 SCK high time I 40 - - ns SCK high time (rise
2.0V to fall 2.0V)

5.9.7 SCK low time t; 40 - - ns SCK low time (fall
0.8V to rise 0.8V)

5.9.8 CSB to SCK hold time tg 10 - - ns CS_Brise (2.0V) to
SCKrise (0.8V)

5.9.9 Sl setup time ty 20 - - ns Sl setup time to
SCK rise (0.8V)

5.9.10 |[Slholdtime o 20 - - ns Sl hold time after
SCK rise (2.0V)

5.9.11 SO enable t, - - 110 ns CS_Bfall (2.0V) to
SO Bit0 valid

5.9.12 |SOvalid time t, - - 80 ns SO data valid after
SCKrise (2.0V)

5.9.13 |SOdisabletime s - - 110 ns SO tristate after
CS_Brise (2.0V)

5.9.14 | Number of clock pulses while CS_B 32 - 32 cycles

low

59.15 |[SOrisetime Tso pse |- - 50 ns (20% to 80%)

5.9.16 |SOfalltime Tsoemr |- - 50 ns (80% to 20%)

5.9.17 |Input pin capacitance. CS_B, SI, C, - - 20 pF

and SCK
5.9.18 |SO pin capacitance Co - - 25 pF Tristate
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ThRemAR M B

b b i
CS_B \ | |\ .-
t4
5 E b ty
. ’ clock‘ cloc! cloc clocl clock .,
SCK don'tcare ‘ ‘ 1 . 5 3 31 3 \ don'tcare | e
ty o
S | don'tcare B:éé Bit30 X Bit29 eesssssssss Bit1 X E‘é{é don’tcare i
/ x me
tﬂ t12 t13
high impedance Bit31 Bit0 ’ high impedance
S O —( VSB Rit30 Bit?) eeesssseses Bit 1 L5B don‘tcare e

= 19 SPI N FE
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5.9.2

TLES242-2
/
DhEE R M BS54
SPIHE4H

59.2.1 SPIHE #0-IChRZ [ FIiER

BRIEMNIE:
IC hix 2 / HlIiE ™S
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID not used
0 0 0 o 0 0 0 ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
not used
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:24 ADDR Message Identifier
000 0000 = IC Version / Manufacturer
R :
IC hikZs / HlIiE ™
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID IC Manuf ID
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Version Number 0 0 0 0 0 0 0 0
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:24 ADDR Message Identifier
000 0000 = IC Version / Manufacturer
IC ManufID 23:16 DATA IC Manufacturer ID Number
1100 0001= Infineon Technologies
Version 15:8 DATA Version Number
Number 0000 0010 = B21
Data Sheet 38 Rev. 1.0,2010-02-09
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ThREHR N B S A1
5.9.2.2 SPIHE #1- I8 AEMKERIKIZE

BARZENE:
B A ENS R R K E

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R/W MSG_ID CMO CcM1 CcM2 CM3 CM4 CM5 CM6 CM7
0 0 0 0 0 0 T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FMO FM1 FM2 FM3 FM4 FM5 FM6 FM7 FMR FME DIAG_TMR unused
msb I lsb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:24 ADDR Message Identifier
000 0001 = Control Method and Fault Mask Configuration
CMx 23:16 DATA Control Mode for Channel #x
0 = Current Control (RESET value)
1=Direct PWM
FMx 15:8 DATA Fault Mask for Channel #x

0 =faults don’t trigger FAULT pin (RESET value)
1 =fault triggers FAULT pin

FMR 7 DATA Fault Mask for RESET_B pin
0=RESET_B=Low doesn’t trigger FAULT pin (RESET value) 1=
RESET_B=Low does trigger FAULT pin

FME 6 DATA Fault Mast for ENABLE pin
0 = ENABLE=Low doesn’t trigger FAULT pin (RESET value)
1=ENABLE=Low does trigger FAULT pin

DIAG_TMR 5:4 DATA Diagnostic Timer

00 =divide by 128, nfault=10... 11 (RESET value)
01 =divide by 192, nfault=10... 11

10 = divide by 128, nfault =2... 3

11 =divide by 256, nfault=10... 11
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Y TLE8242-2
TheeA M B SRE
RI&:
BH S AN ERKECE
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CMO | CM1 | CM2 | CM3 | CM4 | CM5 | CM6 | CM7
0 0 0 0 0 0 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FMO | FM1 | FM2 | FM3 | FM4 | FM5 | FM6 | FM7 | FMR | FME | DIAG_TMR 0 0 0 0
msb 1sb
Field Bits Type Description
MSG_ID 30:24 ADDR Message Identifier
000 0001 = Control Method and Fault Mask Configuration
CMx 23:16 DATA Control Mode of Channel #x
0= Current Control (RESET value)
1=direct PWM
FMx 15:8 DATA Fault Mask of Channel #x
0 = faults don’t trigger FAULT pin (RESET value)
1 =fault triggers FAULT pin
FMR 7 DATA Fault Mask for RESET_B pin
0 = RESET_B=Low doesn’t trigger FAULT pin (RESET value)
1=RESET_B=Low does trigger FAULT pin
FME 6 DATA Fault Mast for ENABLE pin
0 = ENABLE=Low doesn’t trigger FAULT pin (RESET value)
1=ENABLE=Low does trigger FAULT pin
DIAG_TMR 5:4 DATA Diagnostic Timer
00 =divide by 128, nfault =10 ... 11 (RESET value)
01 =divide by 192, nfault=10... 11
10 = divide by 128, nfault=2... 3
11 = divide by 256, nfault =10... 11
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IhaefARMEBSIFME
5.9.2.3 SPISHE #2- 2B (E3E 0-3)
BARZENE:
PHEEE (EE 0-3)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID SBO SB_RETRYO SB1
0 0 0 0 0 1 0 msb Isb msb Isb msb Isb
15 14 13 12 1 10 9 8 7T 6 5 4 3 2 1 0
SB_RETRY1 SB2 SB_RETRY2 SB3 SB_RETRY3
msb ‘ I Isb msb ‘ Isb msb ‘ I lsb msb ‘ lsb msb ‘ lsb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:24 ADDR Message Identifier
000 0010 = Diagnostic Configuration (channel 0-3)
SBx 23:22, DATA Short To Battery Threshold
17:16, 00=0.7V
11:10, 01=0.9vV
54 10=1.1V
11=1.3V (RESET value)
SB_RETRYx 21:18, DATA Short to Battery Retry Time
15:12, Retry after 16* xxxx periods (RESET Value = 1111b or 240 PWM
9:6, periods)
3:0
RE1E:
ZHECE (EE 0-3)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID SBO SB_RETRYO SB1
0 I 0 0 0 0 1 0 msb Isb msb Isb msb Isb
15 14 13 12 110 9 8 7T _ 6 5 4 3 2 1 0
SB_RETRY1 SB2 SB_RETRY2 SB3 SB_RETRY3
msb I Isb msb Isb msb I lsb msb lsb msb lsb
Field Bits Type Description
MSG_ID 30:24 ADDR Message Identifier
000 0010 = Diagnostic Configuration (channel 0-3)
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e R MBS
Field Bits Type Description
SBx 23:22, DATA Short To Battery Threshold
17:16, 00=0.7V
11:10, 01=0.9vV
5:4 10=1.1V
11=1.3V (RESET value)
SB_RETRYx 21:18, DATA Short to Battery Retry Time
15:12, Retry after 16* xxxx periods (RESET Value = 1111b or 240 PWM
9:6, periods)
3:0
: 16%SB_Ret
Retry Period = —h
fPWM
712 FEERE it E IR E A (1)
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5.9.24

BRZENE:
PHEREE (GEE 4-7)

SPUUHE #3-1ZMEcE (GEiE 4-7)

ThREmAR MBS

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID SB4 SB_RETRY4 SB5
. | | | |
0 0 0 0 0 1 1 msb lsb msb lsb msb lsb
15 14 13 12 11 : 10 9 8 7 : 6 5 : 4 3 2 : 1 : 0
SB_RETRY5 SB6 SB_RETRY6 SB7 SB_RETRY7
msb ‘ I I lsb msb ‘ lsb msb ‘ I lsb msb ‘ lsb msb ‘ lsb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:24 ADDR Message Identifier
000 0011 = Diagnostic Configuration (channel 4-7)
SBx 23:22, DATA Short To Battery Threshold
17:16, 00=0.7V
11:10, 01=0.9v
5:4 10=1.1V
11=1.3V (RESET value)
SB_RETRYx 21:18, DATA Short to Battery Retry Time
15:12, Retry after 16 * xxxx periods (RESET Value = 1111b or 240 PWM
9:6, periods)
3:0
REE:
LHRE (BE4-7)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T T T T
0 MSG_ID SB4 SB_RETRY4 SB5
0 I 0 0 0 0 1 1 msb lsb msb lsb msb lsb
15 14 13 12 11 10 9 8 76 5 4 3 2 1 0
SB_RETRY5 SB6 SB_RETRY6 SB7 SB_RETRY7
| | | | | | | |
msb lsb msb lsb msb lsb msb lsb msb lsb
Field Bits Type Description
MSG_ID 30:24 ADDR Message Identifier
000 0011 = Diagnostic Configuration (channel 4-7)
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TLE8242-2
e R MBS
Field Bits Type Description
SBx 23:22, DATA Short To Battery Threshold
17:16, 00=0.7V
11:10, 01=0.9vV
5:4 10=1.1V
11=1.3V (RESET value)
SB_RETRYx 21:18, DATA Short to Battery Retry Time
15:12, Retry after 16* xxxx periods (RESET Value = 1111b or 240 PWM
9:6, periods)
3:0
: 16=*SB_Ret
Retry Period = Oy

A2 FERIEMEIXEL

Data Sheet

PWM
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IhaefARMEBSIFME
5.9.2.5 SPISHE #4-iZBiREY (GE3E 0-3)
BARZENE:
PHTIREX (GEiE 0-3)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID unused
0 0 0 0o 1 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1= Write (interpreted as a read)
MSG_ID 30:24 ADDR Message Identifier
000 0100 = Diagnostic Read (channel 0-3)
RE1E:
CHTIREY (3Ei# 0-3)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OFF- SB- | OL- | OL- OFF-
0 MSG_ID SG0 | 1510 | SBO | rsT0 | OFF0 | ono | SG! | TsT1
0 0 0 0 1 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SB- OL- OL- OFF- SB- OL- OL- OFF- SB- OL- OL-
SB1 |rst1 |oFF1 | ON1 | 62 |1sT2 | SB2 | 1s72 |oFF2 | oN2 | 5@ [t1st3 | SB3 | 1st3 | OFF3 | ON3
Field Bits Type Description
MSG_ID 30:24 ADDR Message Identifier
000 0100 = Diagnostic Read (channel 0-3)
SGx 23,17,11,5 |DATA Short to Ground - Fault (RESET value =0)
OFF-TSTx 22,16,10,4 |DATA Short to Ground & Open Ld (Gate Off) - Tested (RESET value =0)
SBx 21,15,9,3 DATA Short to Battery - Fault (RESET value = 0)
SB-TSTx 20,14,8,2 DATA Short to Battery - Tested (RESET value = 0)
OL-OFFx 19,13,7,1 |DATA Open Load (Gate Off) - Fault (RESET value = 0)
OL-ONXx 18,12,6,0 DATA Open Load (Gate On) - Fault (RESET value =0)
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5.9.2.6

BARZENE:

PHHRE (GEE 4-7)

SPIHE #5 - IZHTIREY (GEiE 4-7)

ThREmAR MBS

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID unused
0 0 0 0 1 0 1 '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1 = Write (interpreted as a read)
MSG_ID 30:24 ADDR Message Identifier
000 0101 = Diagnostic Read (channel 4-7)
RE1E:
CHTIREY (GEiE 4-7)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OFF- SB- | OL- | OL- OFF-
0 MSG_ID SG4 | 1sta | SB* |rst4 |oFFa | ONa | SC5 | TsT5
0 0 0 0 1 0 1
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SB- OL- OL- OFF- SB- OL- OL- OFF- SB- OL- OL-
SB5 | tst5 |oFFs | ons | 66 | 1s16 | SB® | 1sTe |oFFe | oNe | SC7 |Tst7 | SB? | Tst7 | oFF7 | ON7
Field Bits Type Description
MSG_ID 30:24 ADDR Message Identifier
000 0101 = Diagnostic Read (channel 4-7)
SGx 23,17,11,5 |DATA Short to Ground - Fault (RESET value =0)
OFF-TSTx 22,16,10,4 |DATA Short to Ground & Open Load (Gate Off) - Tested (RESET value
= 0)
SBx 21,15,9,3 DATA Short to Battery - Fault (RESET value =0)
SB-TSTx 20,14,8,2 DATA Short to Battery - Tested (RESET value =0)
OL-OFFx 19,13,7,1 DATA Open Load (Gate Off) - Fault (RESET value =0)
OL-ONx 18,12,6,0 |DATA Open Load (Gate On) - Fault (RESET value = 0)
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5.9.2.7 SPI;HE #6-PwWM R (iEiE 0-3)
BRIENIE:
PWM R# (GEiE 0-3)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID unused OFFSETO
0 0 0o o0 1 1 0 ' ' msb '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OFFS OFFSET1 OFFSET2 OFFSET3
ETO
lsb msb ‘ ' “sb msb ‘ ' “sb msb ‘ ' Isb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:24 ADDR Message Identifier
000 0110 = PWM Offset (channel 0-3)
OFFSETxX 19:15, DATA Channelx Pulse Offset
14:10, 1/32 of PWM period set by N and M values (RESET Value = 0) note:
9:5, after exiting reset, a pulse on the PHASE_SYNC pin is needed
4:0 to synchronize the channels
MEfE:
PWM R# (GEiE 0-3)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID 0 0 0 0 OFFSETO
0 0 0o 0 1 1 0 msb '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OFFS OFFSET1 OFFSET2 OFFSET3
ETO
lsb  msb ' lsb  msb ' “Tsb msb ' Isb
Field Bits Type Description
MSG_ID 30:24 ADDR Message Identifier
000 0110 = PWM Offset (channel 0-3)
OFFSETxX 19:15, DATA Channelx Pulse Offset
14:10, 1/32 of period set by N value (RESET Value = 0)
9:5,
4.0

Data Sheet
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OFFSET

PWM

PhaseSynchOffset=

12 BURY R (3)
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59.2.8 SPIHE #7-PWMRE (&FiH 4-7)

BARZENE:

PWM fR#& (EiE 4-7)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID unused OFFSET4
0 0 0 o0 1 1 1 ' ' ' msb ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OFFS
OFFSET5 OFFSET6 OFFSET7
ET4
b msb ' lsb msb ' b msb ' s
Field Bits Type Description
R/W 31 Read / Write Bit
0 =Read
1=Write
MSG_ID 30:24 ADDR Message Identifier
000 0111 = PWM Offset (channel 4-7)
OFFSETx 19:15, DATA Channelx Pulse Offset
14:10, 1/32 of period set by N value (RESET Value = 0)
9:5, note: after exiting reset, a pulse on the PHASE_SYNC pin is needed to
4:0 synchronize the channels
REE:
PWM R#% (EE 4-7)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID 0 0 0 0 OFFSET4
0 0 0o 0 1 1 1 msb ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OFFS
OFFSET5 OFFSET6 OFFSET7
ET4
b msb ' b msb ' " b msb ' b
Field Bits Type Description
MSG_ID 30:24 ADDR Message Identifier
000 0111 = PWM Offset (channel 4-7)
OFFSETx 19:15, DATA Channelx Pulse Offset
14:10, 1/32 of period set by N value (RESET Value = 0)
9:5,
4:0

Data Sheet
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PhaseSynchOffset= OFFSET

PWM

Hiz: BURS RS (4)
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59.29 SPUHE#8-TERMISE
BAENE:
FTEAMELE
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN unused SAM
0 0 0 1 msb lsb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Divider M Divider N
msb Isb msb Isb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
0001 = Main Period Set
CHAN 26:24 ADDR Channel Number
SAM 16 DATA Sample Summation Method
0 = Use all values of samples (RESET Value)
1=throw out first ADC samples after an OUTx pin transition and use
previous sample twice in the average calculation
Divider M 15:14 DATA Divider M (Number of A/D samples per PWM period)
00 =32 (RESET Value)
01=64
10=128
11=512 (Direct PWM) = 128 (Current Control)
Divider N 13:.0 DATA Divider N (Number of main CLK periods between A/D samples)
(RESET Value =271, 0r 625p)
Toum = N*M* T & Tapc = N* T«
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Rz :
FTERLE
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 0 0 0 0 0 0 SAM
0 0 0 1 msb lsb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Divider M Divider N
msb lsb msb I I I I lsb
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
0001 = Main Period Set
CHAN 26:24 ADDR Channel Number
SAM 16 DATA Sample Summation Method
0= Use all values of samples (RESET Value)
1=throw out first ADC samples after an OUTx pin transition and use
previous sample twice in the average calculation
Divider M 15:14 DATA Divider M (Number of A/D samples per PWM period)
00 =32 (RESET value)
01=64
10=128
11 =512 (Direct PWM) = 128 (Current Control)
Divider N 13:0 DATA Divider N (Number of main CLK periods between A/D samples)
(RESET Value =271, 0r 625;)
Toum = N*M*Te & Tapc = N* T«

PWM Period = N*M [seconds]

g XERHKRE

Data Sheet
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5.9.210 SPIHE #9-1ITHITEIGE (K,andK))

BARZENE:
EHEEIGE

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R/W MSG_ID CHAN Ky
0 0 1 I 0 msb lsb msb I I I I I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
K (cont) K,
lsb  msb ' ' ' ' b
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
0010 =Control Variable Set
CHAN 26:24 ADDR Channel Number
Kp 23:12 Control Loop Proportional Coefficient (RESET Value =0)
K, 11:0 Control Loop Integral Coefficient (RESET Value = 0)
RE:
EHTEISE

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

0 MSG_ID CHAN Kp
0 0 1 0 ms b msb ' ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Ks (cont) K
b msb ' ' ' ' b
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
0010 =Control Variable Set
CHAN 26:24 ADDR Channel Number
Kp 23:12 DATA Control Loop Proportional Coefficient (RESET Value =0)
K 11:0 DATA Control Loop Integral Coefficient (RESET Value = 0)
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5.9.2.11 SPIJHE #10 - BB RIRIEIRE
BAIERE:
BARME siRIg g E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
unuse . .
R/W MSG_ID CHAN EN d Dither Step Size
0~ 0 1 T msb "~ T1sb msb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Dither Step size (cont) Current Setpoint
lsb msb lsb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
0011 =Current and Dither Amplitude Set
CHAN 26:24 ADDR Channel Number
EN 23 DATA Operation during ENABLE deactivation
0 =disable (RESET Value)
1 =remain in operation at last setpoint including dither
Dither Step 21:11 DATA Dither Step Size (LSb’s value is 2-2of the current setpoint LSbh)
Size (RESET Value =0)
Note: A value of 0 will disable the dither function
Current 10:0 DATA Current Set Point
Setpoint (RESET Value =0)
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BRI EhRIEIEE

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

0 MSG_ID CHAN EN 0 Dither Step Size
0 0 1 1 msb lsb msh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Dither Step Size (cont) Current Setpoint
lsb msb lsb
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
0011 =Current and Dither Amplitude set

CHAN 26:24 ADDR Channel Number
EN 23 DATA Operation during ENABLE deactivation

0 =disable (RESET Value)
1 =remain in operation at last setpoint including dither

Dither Step 21:11 DATA Dither Step Size (LSb’s value is 22 of the current setpoint LSbh)
Size (RESET Value=0)
Note: A value of 0 will disable the dither function
Current 10:0 DATA Current Set Point
Setpoint (RESET Value=0)

2 * Dither Stepsize * Dither Steps . 320[mV]
2" Rsense [Ohm]

Dither Amplitude [mA pp]=

Az #HepikigicE (6)

Current Setpoint . 320[mV]

Average Current Setting [mA] = o1 R [Ohm]
sense[Ohm

HiE: PHHERKRE (7)
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5.9.2.12 SPIHE #11-Hx1ARRIgE
BRIENE:
Ez AR E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN unused
0 1 0 0 msb Isb ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused Number of Steps
1 1 1 1 1 1 1 me 1 1 1 1 le
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
0100 =Dither Period Set
CHAN 26:24 ADDR Channel Number
Number of 4:0 DATA Number of Dither Steps in 1/4 waveform
Steps (RESET Value = 0)
Note: A value of 0 will disable the dither function
Rz :
Ez AR E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 0 0 0 0 0 0 0
o1 0 0 msh ISb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 Number of Steps
msb ‘ I Isb
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
0100 =Dither Period Set
CHAN 26:24 ADDR Channel Number
Number of 4:0 DATA Number of Dither Steps in 1/4 waveform
Steps (RESET Value =0)
Note: A value of 0 will disable the dither function
Data Sheet 56 Rev. 1.0,2010-02-09
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Dither Period = 4 = Number of Steps
fPV\’M
A2 HoERRE .
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5.9.2.13 SPIHE #12 - | A/BR/VEBRIEREY

BARIEHE:
A/ /)N EBIFRIRER
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN unused
0 1 0 1 ms Isb ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused
Field Bits Type Description
R/W 31 Read [ Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
0101 =Max / Min Current Read
CHAN 26:24 ADDR Channel Number
Note: the channel selection for this message will also be the channel
selected for the Average Current Read over Dither Period.
R :
A/ /)N EBIFRIRER
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 |VALID MAX
0 1 l 0 1 msb lsb msb J l l I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MAX (cont) MIN
b msb ' ' b
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
0101 =Current Read
CHAN 26:24 ADDR Channel Number
VALID 22 DATA VALID
Reset when the register is read or when the channel number is changed
(RESET Value=0)
Set when a new data set is available.
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Field Bits Type Description
MAX 21:11 DATA The largest summation of “M” A/D samples (within one PWM period)
during the previous dither cycle. The 11 most significant bits are
reported.

Note: return value will be 0 until the first dither cycle is completed -
(RESET Value =0)

MIN 10:0 DATA The smallest summation of “M” A/D samples (within one PWM
period) during the previous dither cycle. The 11 most significant bits
are reported.

Note: return value will be 2047until the first dither cycle is completed

- (RESET Value = 2047)

MAX ~— 320[mV]
2! Rsense[Ohm]

AiE: RAHEBEERRIR 9)

Max Current F eedback[mA]

MIN  320[mV]
2" Rsense[Ohm]

Min Current Feedback [mA]=

Hig: s EERR&R 5 (10)

AR SFmEEESZAFTEEE (LRGEERN) FRE, MRNMENSEKEREFERSHENEEE
HEFTA. SEENEESZANEENEEERN, FNsIVMENRREREFSEABI— M HaEBERTA.

AR HEEPWMERNA T M=5128, EAMUTAI. MARGVIRRESFLE HEo

MIN or MAX . 320[mV]

Min / Max Current Feedback [mA]: 5
2" Rsense [Ohm]

Az &V ERREEERR B M=512 (11)
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5.9.2.14 SPIHE #13 - Bl 5h B AR I B IREL

BARZENE:
54 B AR IRER

31 30 29 28 27 26 25 24 23

ThREmAR MBS

22 21 20 19 18 17 16

R/W MSG_ID CHAN unused
0 1 1 0  msb sb ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
unused
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
0110 =Dither Current Read
CHAN 26:24 ADDR Channel Number
RE:
5% =h B A IREY
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 0 0 Valid Average Dither Current
0 1 1 0 msb lsb msb I
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1
Average Dither Current (cont)
1 1 1 1 1 1 1 1 le
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
0110 =Dither Current Read
CHAN 26:24 ADDR Channel Number
Note: the channel selection for this message will also be the channel
selected for the Max / Min Current Read Command.
VALID 20 DATA VALID BIT
Reset when register is read or when channel number is changed. Set
when new data is available.
(RESET Value=0)
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Field Bits Type Description
Average 19:0 DATA 20 bit summation of the total current over a dither period.
Dither (RESET Value =0)
Current

Avg Dither Current N 320[mV]
2" * Dither Steps  Rsense[Ohm]

712 HEEHERERR TSR s R R ik (12)

Dither Current Feedback [mA]:

Avg Dither Current . 320[mV]
28 Rsense [Ohm]

712 HEEXR AR TSR s R R R (13)

Dither Current Feedback [mA]z

AR YFmEEESZAFMEEE (DRMEZEER) TR, M THEsERSERERSH M A
[ERTA. SHiEFpEES ZakErEEaRN, HN PR EREERS AT H I ARRNIAR.

AR UEEPWMIRR T M=512 5, FAMUTAN. MBARENIRRETFes&a HH.

Avg Dither Current » 320[mV]
2'" % Dither Steps  Rsense[Ohm]

Dither Current Feedback [mA]:

A2 HM=512H BRI ENERERT B R s R R IRt (14)

Avg Dither Current . 320[mV]
2P Rsense [Ohm]

Dither Current Feedback [mA] =

A2 HM=512H7 BEEIXHR B TR s R R IR (15)
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BRIENE:
Bzh)3T i & IR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN unused
0 1 1 1 msb Isb ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
0111 =Autozero Trigger / Read
CHAN 26:24 ADDR Channel Number
Rz :
EFRIPEES: ! 354}
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 0 0 0 0 0 AZon | AZoff
0 T 1 T msb Isb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AZon value AZoff value
msb I I Isb msb ‘ I I I Isb
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
0111 =Autozero Trigger / Read
CHAN 26:24 ADDR Channel Number
AZon 17 DATA Autozero - Gate on has occurred since last read
0 =not occurred (RESET Value)
1 ="has occurred
AZoff 16 DATA Autozero - Gate off has occurred since last read
0=not occurred (RESET Value)
1 =has occurred
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Field Bits Type Description
AZ on value 15:8 DATA Autozero value - Gate On
AZ offvalue |7:0 DATA Autozero value - Gate Off

HEFFHEEEANN, FoEEr@EEEm 83T FY, HE AZon M AZoff (UKEfL. BHAZFYIEMRE,

AZon F AZoff (L B fil,
RENZEFEE0, B AZFIARKE6, {8 AZon Fl AZoff (IR E i,
AR HBEEMITHETAXAN, TERTABEARTESTRAE 0 mA 281, AMEBhZEEM B AZTFY, TN,

HEEFTRERN, TEHNEHESERFAFER, MMSEERETRER.

AZ_value* 320[mV]
2" Rsense[Ohm]

Atz BARME (16)

Autozero offset [mA] =
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BAIERE:
PWM 5 =EL
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN unused PWM duty cycle
T 0 0 0 msb sb msb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PWM duty cycle (cont)
lsb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
1000 =PWM Duty Cycle
CHAN 26:24 ADDR Channel Number
PWM duty 18:0 DATA PWM duty cycle
cycle This is used when Control Mode is set to “direct PWM”. See the “Control
Method and Fault Mask Configuration” message. If this message is
written when the Control Mode is set to “Current Control” the PWM data
will be stored but not used until the control mode is switched to “Direct
PWM?”,
(RESET Value =0)
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Rz
PWM =SLE
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 0 0 PWM duty cycle
1 0 0 0 msb lsb msb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PWM duty cycle (cont)
Isb
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
1000 =PWM Duty Cycle
CHAN 26:24 ADDR Channel Number
PWM duty 20:0 DATA PWM duty cycle
cycle This will report the duty cycle bits in the register. If the channel is set to
“Current Control” the feedback will represent the value calculated by the
PI controller. If the channel is set to “direct PWM” the feedback will
represent the value in the register programmed by a SPI write with bits
11 and 12 always read as 0. See the “Control Method and Fault Mask
Configuration” message.
(RESET Value =0)
PWM duty cycle
Duty Cycle [%]= by eyCe, 100%
N=*M

ARE G ETLOXE100%. EA LRI T ATAESH LT LEEATF 100%, 185 LM HARHIE100%.

HiE: PWM HZLLIEEEFIERE

Duty Cycle [%]=

FERARTUIR I (17)

PWM duty cycle
N=*32

*100%

FHiE: B PwM RV (ER PWM = EEIREX (18)

AFE G ETLOXE100%. EA LRI T ATAESH LT EEATF 100%, 185G HARHIE100%.
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ThRemAR M B

BAENE:
R NEE 1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN Threshold 3 Threshold 2
1 0 0 1 msb " Isb  msb lsb msb ‘ )
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Threshold 1 Count3 Count 2 Count1
msb Isb msb Isb msb Isb msb Isb
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
1001 =Current Profile Setup 1
CHAN 26:24 ADDR Channel Number
Threshold 3 |23:20 DATA Threshold 3 (Zone 3)
(RESET Value =0)
Threshold2 |19:16 DATA Threshold 2 (Zone 2)
(RESET Value=0)
Threshold1 |15:12 DATA Threshold 1 (Zone 1)
(RESET Value=0)
Count 3 11:8 DATA Count 3 (Zone 3)
(RESET Value =0)
Count 2 7:4 DATA Count 2 (Zone 2
(RESET Value =0)
Count1 3:0 DATA Count 1 (Zonel)
(RESET Value=0)
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RE:
B ERNIEE 1
31 30 29 28 27 25 24 23 19 18 17 16
0 MSG_ID CHAN Threshold 2
T 0 0 T b msb msb ' ~T1sh
15 14 13 12 11 9 8 7 3 2 1 0
Threshold 1 Count3 Count1
msb lsb msb lsb msb msb lsb
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
1001 =Current Profile Setup 1
CHAN 26:24 ADDR Channel Number
Threshold 3 |23:20 DATA Threshold 3 (Zone 3)
(RESET Value =0)
Threshold 2 19:16 DATA Threshold 2 (Zone 2)
(RESET Value =0)
Threshold1 |15:12 DATA Threshold 1 (Zone 1)
(RESET Value =0)
Count3 11:8 DATA Count 3 (Zone 3)
(RESET Value=0)
Count 2 7:4 DATA Count 2 (Zone 2)
(RESET Value=0)
Count1 3:0 DATA Count 1 (Zone1l)
(RESET Value =0)
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5.9.2.18 SPISHE #17- BRLEHRNIGE 2
BARZENE:
EAC BRI IR & 2
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN unused
1 0 1 0 msb sb ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused Time out unused ZONE 3 SET
1 1 me 1 1 1 1 1 le 1 1
Field Bits Type Description
R/W 31 Read / Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
1010 =Current Profile Setup 2
CHAN 26:24 ADDR Channel Number
Time out 9:4 DATA Current Profile Time out
1Isb =16 ADC sample periods (RESET Value = 0)
Zone 3 Set 1:0 DATA Zone 3 A/D setup
00: ADDIFF=A/D,,- A/D,,, ,
01: ADDIFF=A/D,,- A/D,, ,
10: ADDIFF=A/D,,- A/Dy
11: ADDIFF=A/D,,- A/Dp.4
R :
EAC BRI IR & 2
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 0 0 0 0 0 0 0
0 1 0 msb —Tsb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 Time out 0 0 ZONE3 SET
msb I I " Tsb I
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
1010 =Current Profile Setup 2
CHAN 26:24 ADDR Channel Number
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Field Bits Type Description
Time out 9:4 DATA Current Profile Time out
11sb =16 ADC sample periods (RESET Value = 0)
Zone 3 Set 1:0 DATA Zone 3 A/D setup
00: ADDIFF=A/D,,- A/D,,,
01: ADDIFF=A/D,- A/Dy,»
10: ADDIFF=A/D,,- A/D, 5
11: ADDIFF=A/D,,- A/D,,.4
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BARIXNE:
E A R AG T = 43%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID CHAN unused
1 0 1 1  msb sb ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused
Field Bits Type Description
R/W 31 Read [/ Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
1011 =Current Profile Detection Feedback
CHAN 26:24 ADDR Channel Number
Rr&:
R 7R 40 BR A I = 5%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID CHAN 0 0 0 0 0 0 0 0
1 0 1 1T  msb_ —Tsb
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o o] ol oo oo o] o] o o] o o [PeeyTimess
Intrpt | out
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
1011 =Current Profile Detection Feedback
CHAN 26:24 ADDR Channel Number
Detection 2 DATA Detect Interrupt Bit (RESET Value = 0) Reset
Interrupted when this register is read.
Set when the gate of the external FET is commanded off before the
current profile detection sequence has completed.
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Field Bits Type Description
Time out 1 DATA Current Profile Timeout (RESET Value = 0) Reset
when this register is read.
Set when the programmable time-out timer expires before the Current
Profile Detection sequence has completed.
PASS 0 DATA Passed Since Last Read (RESET Value = 0) Reset
when this register is read.
Set when the Current Profile Detection sequence has completed before
the programmed time-out timer expired and before the gate is turned
off.
R il 2 E o IR
Detect Interrupt Bit Current Profile Timeout Passed Since Last Read | Meaning
0 0 A current profile sequence
has not completed since the
last read of this register
X 1 At least one current profile
sequence has completed
successfully since the last
read of this register
X X At least one time out failure
has occurred since the last
read of this register
1 X At least one detect interrupt
failure has occurred since
the last
read of this register.
Data Sheet 71 Rev. 1.0,2010-02-09



eon

Y TLE8242-2
AR M BSFHE
5.9.2.20 SPIJHE #19 - EBUBARE
BRIZENE:
BRENE AR &AL
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R/W MSG_ID unused
1 1 1 1 ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
unused
Field Bits Type Description
R/W 31 Read [ Write Bit
0=Read
1=Write
MSG_ID 30:27 ADDR Message Identifier
1111 = Read Generic Flag Bits
RE:
BEBYE A AR & A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 MSG_ID 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 oV PS |EN_L|RB_L
Field Bits Type Description
MSG_ID 30:27 ADDR Message Identifier
1111 = Read Generic Flag Bits
ov 3 DATA Overvoltage has occurred since last read
0=not occurred (RESET Value)
1=has occurred
PS 2 DATA Phase Synch has occurred since last read
0=not occurred (RESET Value)
1=has occurred
EN_L 1 DATA Enable Latch bit (RESET Value =1)
Set to 0 when this register is read and ENABLE pin is High Set to 1
when the ENABLE pin is Low
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Field Bits Type Description
RB_L 0 DATA RESET_B Latch bit (RESET Value=1) Setto 0

when this register is read.

Set to 1 when the a High to Low transition occurs on the RESET_B

pin
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Revision Date Changes
1.0 2009-02-24 Page 6, Figures 1 and 2 : improved figure quality
Page 7, improved description of SAM bit functionality
Pages 24 to 26, Figures 10, 11, 13, and 14: improved figure quality
Pages 51 and 52: improved description of SAM bit functionality
Pages 72: corrected the name of the register in the MSG_ID descriptions
Page 74, Figure 21 : updated the package outline drawing
1.0 2009-12-09 Changes from TLE8242L Rev 1.0 datasheet
1.0 2009-12-09 Section 1.3.2, equation for duty-cycle: revised equation to include the M variable. M is
the # of ADC samples per PWM period. revised equation for calculating the duration of
the autozero procedure
1.0 2009-12-09 Section 5.3, added new filter times to table 2
1.0 2009-12-09 Section 5.3.2, electrical table, parameters 5.3.12 through 5.3.15 revised with new filter
times
1.0 2009-12-09 Section 5.9.2.1, revised IC version number
1.0 2009-12-09 Section 5.9.2.2, added new filter times.
1.0 2009-12-09 Section 5.9.2.14, added equations for current feedback value when dither is disabled
1.0 2009-12-09 Section 5.9.2.14, added equation for autozero offset value
1.0 2009-12-09 Section 5.9.2.7 and 5.9.2.8, added note that a pulse is needed on the phase_sync
pin to synchronize the channels after exiting the reset state.
1.0 2009-12-09 Section 5.7.1, added maximum value of analog to digital converter sample rate
1.0 2009-12-09 Section 5.2, added note that a pulse is needed on the PHASE_SYNC pinin order
to synchronize the PWM periods of the channels after exiting the reset state
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