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Change Log:
P call_AssiSumLimInit1
P/ call_SetManTqCmd SysProtnRednFac Vv1.2.0
. . i ? Y Date: 15JUL2015
Example Function Call Trigger Source
I B call_AssiSumLimPert Change Control: EA4#1123
) DRW: C. Wheatley
O »|AssiCmd Description:
(2 )——»{ricma - Englnit values changed for:
SysMotTqCmdSca
(3 D)——»|pampeemd ThermMotTqgLim
File Dependencies: €D » EotDampgCmd MotTaCmdLimdPreStal MotTgCmdLimrMin
Model_Config v1.2.0 EotActy Cmd V1.1.0
Nexteer_Utilities v4.3.1 _ Date: 15-JUN-2015
- @—P WhlimbRejctnCmd
Data_Management v2.13.0 Change Control: EA4#218
SF004B_AstLmt_DataDict.m PullCmpCmd DRW: C. Wheatley
SF999A_SysGIbPrm_DataDict.m Description:
f TqSteerMtgtnCmd cee .
AR200A_ArSuprt_DataDict.m - Initial Release in EA4
(8 )———PiEotassisca MotTqCmdPreLim - Based on Revision 7.0.0 in EA3
- Minor design change under EA4#746
PinionCentrLmEna
- - PinionCentrLmCmd
[Requirements Baseline: v3.2]
ManTqCmdEna
ManTgCmd
TqLoaCmd MotTqCmd
HwTqgLoaMtgtnEna
MotTqCmdOvrl
EotMotTqLim
StallMotTqLim
VehSpdMotTqLim MotTqCmdLimrVin
ThermMotTgLim
MotTqCmadLimDi
Sy sMotTqCmdSca
PwrLimrRednFac
ThermRednFac ManTqCmdStdRtn —P@
VehSpd
AssiSumLim
For Simulation Purposes
NTCNR_0X0C4_QlfrStatus
NtcSts
Data Store NtcQlfr NtcQlfr
Read DebStep —_—
NtcQlfr Data Store
DebStep ISO Fault Debounce Write1
Data Store
Memory Data Store NtcSts | | DebStep |
Read1 _— —
Data Store Data Store

Memory1 Memory2



call_AssiSumLimInit1

SF-04B Assist Summation and Limiting (Current)
v7.0.0 Date: 19-Feb-2015

This function sums torque commands from various functions and then limits the net command.
Before summation, it allows for application of safety overwrites of incoming signal values.
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function()

AssiSumLiminit1

D,

call_SetManTqCmd

ManTqCmdEnaln

ManTgCmdEna

MotTacmd

ManTqCmd

] VehSpd

function()

ProcdManTgCmdEna

ProcdManTqCmd

ManTgCmdSts

call_AssiSumLimPer1

AssiCmd

RtnCmd

CO—

DampgCmd

EotDampgCmd

WhlimbRejctnCmd
PullCmpCmd

- »

TqSteerMtgtnCmd

AssiCmd

LimdRtn

CombdDampg

AssiEotDampg

WhiimbRejctnCmd

PullCmpCmd

TqSteerMtgtnCmd

a2 >
EotAssiSca

PinionCentrLEna
PinionCentrLrnCmd

EotAssiS

PinionCentrLrEna

PinionCentrLrnCmd

ProcdManTgCmdEna

ProcdManTgCmdEna

VehSpd

SetManTqCmd

ProcdManTqCmd

TgLoaCmd

ProcdManTgCmd

TgLoaCmd

18 ) >

ManTqCmdStdRtn HwTgLoaMtgtnEna

MotTgCmdOvrl

EotMotTqLim

HwTqLoaMtgtnE:

OutpTqOvrl

AssiEotLim

iStallLim

21 »
StallMotTqLim

VehSpdMotTqLim
ThermMotTgLim

MotTgCmdLimDi
SysMotTqCmdSca
PwrLimrRednFac

ThermRednFac

EotActvCmd

VehSpdMotTqgLim

ThermLim

LimSrv Di

OutpRampMplr

PwrLimrRednFac

ThermRednFac

EotActvCmd

VehSpd

function()

LimPercFild

PreLimF orStall

PreLimTq

SumLimTgCmd

TqLimMin

SysProtnRednFac

—— (D

MotTqCmdLimdPreStall

MotTqCmdPreLim

MotTqCmd

>

MotTgCmdLimrMin

AssiSumLmtPer1
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function

This component monitors Learn Pinion Center signals for safety violations, and sets a
Nexteer Trouble Code when a violation persists.

This initialization runnable calls DiagMgr to set the NTC status to Pass.

NtcNr1.NTCNR_0X0C4 —P{NtcNr

0 — P NtcStinfo

NtcSts1.NTCSTS_PASSD —P{NtcSts

AssiSumLimNtcOX0C4PassStep —— P DebStep

SetNtcSts



ProcdManTqCmdEna

ProcdManTgCmdEna
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function

ManTqCmdEnaOut

ProcdManTqCmd

ProcdManTqCmd

ManTaCmdout

(68 )———————»{PulcmpCmd

PullCmpCmd

PinionCentrLrnEnaOut

PinionCentrLmCmd

PinionCentrLrnCmd

PinionCentrLrnCmdOut

(8 )————————————»{PinionCentrLmEna

PinionCentrLmEna
VehSpd
7

PullCmpCmdOut
VehSpd

TqSteerMtgtnCmdOut

TqSteerMtgtnCmd

md

aA LN

The general flow of this runnable is:

. Apply safety-related conditioning to some incoming signals.
. Sum all the various motor torque commands requested by upstream functions.

. Select a source for motor torque command... normally use the summation, but not always.

Limit the chosen torque command to protect the system from damage (overheating).

. Apply a 0-1 scale factor generally associated with system diagnostic or fault mitigation needs.

Cmd Selection

LimPercFild

Safety Check

AssiCmd
AssiCmd
EotAssiSca
EotAssiSca
LimdRtn
LimdRtn
CombdDampg
CombdDampg
AssisEotDampg
AssiEotDampg
WhiimbRejctnCmd
WhimbRejctnCmd

! PulCmpCmd

P TqSteerMigtnCmd

EotActvCmd

EotActvCmd

CmdSum

Cmd Summation

PreLimTq

PreLimForStall

TqLimMin

ManTqCmdEna
ThermRednFac max > 7}& »( 1
» ManTqCmd M
PwrLimrRednFac . Static_Limit
LimPctFitrd Upper: LIMPERCCMPLHILIM_ULS_F32
LinPaCntrEnableLocal Lower: LIMPERCCMPLLOLIM_ULS_F32
LinPnCntrTCmdLocal =z
PrelimTq > j& »(3)
(34)———»|HwTaLoaMtgtnEn I—I
- N aLoatta Static_Limit1
wTqLoaligtnEn Upper: SYSGLBPRMMOTTQCMDHILIM_MOTNWTMTR_F32
@ - Lower: SYSGLBPRMMOTTQCMDLOWRLIM_MOTNWTMTR_F32
TgLoaCmd
(5)——»outpTaovnl CmdLimiting
OutpTqovrl
pra PrelimTq
| ——>{cmsm 32
PrelimForStall > j& »(2)
(08)————————————p|VenspdMotTqLim I—I
v hST p plieria Static_Limit2
ehSpdlotTglim Upper: SYSGLBPRMMOTTQCMDHILIM_MOTNW TMTR_F32
Lower: MOTTQZERO_MOTNWTMTR_F32
(7)—————————pfassistalllim
AssiStallLim 2
TqlimMin > % »(5)
(06— p|Assiotlim I—I
A _ Static_Limit4
ssizotlim Upper: SYSGLBPRMMOTTQCMDHILIM_MOTNW TMTR_F32
Lower: MOTTQZERO_MOTNWTMTR_F32
(9 )————————»{MemLim
ThermLim
TqCmdLimd
LimSrv Di
LimSrvDi

SumLimTqCmd

OutpRampMpl Static_Limit3
Upper: SYSGLBPRMMOTTQCMDHILIM_MOTNW TMTR_F32

Lower. SYSGLBPRMMOTTQCMDLOWRLIM_MOTNWTMTR_F32
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ManTgqCmdEna

LrnPnCntrEnableLocal

HwTgLoaMtgtnEn

ul

u2

u3

if (u1)

elseif (u2)

elseif ( u3)

else

it {}

In1 out1 >
ManTqCmd
elseif {}
In1 out1 >
LrnPnCntrTCmdLocal
elseif {}
(6 ——»in out1 >
TgLoaCmd
else {}
In1 out1 >

CmdSum

Merge

>

OutpTqOwrl

PreLimTq



if{}

Action Port

In1

Out1



elseif {}

Action Port

In1

Out1



else {}

Action Port

In1

Out1



elseif {}

Action Port

In1

Out1
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T

AssiCmd X >
ScaldAssiCmd

?

EotAssiSca

8

LimdRt

5

8

CombdDampg

8

AssisEotDampg

CmdSum

@
A\ 4
+

WhllmbRejctnCmd

@
\ 4
+

TqSteerMtgtnCmd

8
v
=+

Pul

CmpCmd

@
A 4
+

EotActvCmd
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This block applies an overall limit to the previous summation while outputting intermediate calculations along the way.

SignPreLimTq
PreLimTq
lul AbsPreLimTq In1 Out1
u
if {}
Abs Ly
if (u1) J
@ P min PreLimForStall . v else
reLimFor. : h
AssiEotLim LimSrvDi
q
2 ) » : >
VehSpdMotTqLim PreLimForStall else {}
&P »| min . »in1 out
- X OveralCmdLim
AssiStallLim
& »
ThermLim
q
>
q
P
> TgLimMin

A 4

AbsLimTq

x @

TgCmdLimd

SumLimTqCmd



else {}

Action Port

In1

Out1



if{}

Action Port

In1

Out1
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This routine applies safety-related conditioning to incoming signals. These operations are performed within this software component
because it is intended to support ASIL-D. The components providing the inputs have lower ASIL ratings.

Manual Torque Command and Learn Pinion Center

(1)
VehSpd ut i
dse

it {}

VEHSPDTHD_KPH_F32 (5) onCentrLrnEna ManTqCmdEnaOut —
PinionCentrimEna
ManTqCmdEnaOut

CmdEnaout
PinionCentrlinCmd ~ ManTqCmdOut
PinionCentrLmCmd
else {} Override

()—————#|MenTaCmdEna  ManTaCmdEnaOut

ProcdManTqCmdEna
Werge
ManTqCmd ManTqCmdOut ManTaomdout
ProcdManTqCmd Cmdout
oK

Get NTC Qualifier Status to set Pinion Center Enable O ut and Pinion Center Command Out I

Fault

E=l—m @

PinionCentrLmEnaOut

[MoTTazERO_MOTNWIMTR_F32 | 2 cmd
it {}

-

else {}

|

LnPnCtrCmd] In2 Cmd M
PinionCentl.mCmdOut

NoFault

NtcNri _NTCNR_0X0C4

NtcNr NtcQifr

GetNtcQIfrSts

SigQlfr1 SIGQLFR_FAILD

NtcStsChk

Pull Compensation

[ ‘AssiSumLim PullCm pLim |—>-

in 132
PulCmpCmd wj& NGD)
wor PUICMpCmdOut
PulCmpSatn

Torque Steer Mitigation

TqSteerMiginCmd \w% —C)
TaSteerMtginCmdOut

TaSteerttgtnSatn




if{}

Action Port




else {}

Action Port




else {}

Action Port
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| When Vehicle Speed is lesser than thershold, pass on Manual Torque Command Enable and Manual Torque Command values I

i

ManTqCmdEna

ManTgCmdEnaOut

D,

ManTqCmd

ManTqCmdOut

| When vehicle Speed is lesser than thershold, NTC status is set to PREPASSED irrespective of PinionCentrLrnEna and PinionCentrLrnCmd values I

NtcNr1.NTCNR_0X0C4

NtcSts1.NTCSTS_PREPASSD

AssiSumLimNtcOx0C4PassStep

NtcNr

NtcStinfo

NtcSts

DebStep

SetNtcSts



if {}
Action Port
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When Vehicle Speed is greater than thershold, set Manual Torque Command Enable Out to False and Manual Torque Command Out to 0 .

false »( 1)

ManTgCmdEnaOut

]
MOTTQZERO_MOTNWTMTR_F32 | »( 2 )
ManTqCmdOut

When Vehicle Speed is greater than thershold, learn Pinion Center Enable and Pinion Center Command to set NTC status. .

A 4

D,

PinionCentrLrnEna

PinionCentrLrnCmd Abslt_f32_f1

OR ul

A 4

if(~ut)

else

[ CMDTHD_MOTNWTMTR_F32 |——

NtcNr1.NTCNR_0X0C4

else {}

P{ NtcNr

NtcSts1.NTCSTS_PREFAILD

AssiSumLimNtcOx0C4Fail Step

P NtcSts

P DebStep

SetNtcSts2

NtcNr1.NT CNR_0X0C4 >

| NtcSts1.NTCSTS_PREPASSD }—b
|A$iSumLimNtc0xOC4PassStep }—b

if {}
NtcNr

NtcStinfo

NtcSts

DebStep

SetNtcSts1
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This model writes to two module-level static variables visible to Periodic1 runnable. It only takes a snapshot of vehicle conditions. It may allow a reqested enable

function

CO—l

ManTqCmdEnaln

if (u1)

else

MOTTQZERO_MOTNWTMTR_F32 l—b

E_OK

and return an error code of "OK", but the periodic it feeds must continuously watch for the possiblity of vehicle rolling while enabled.

] if {}
ManTgCmd
VehsSpd
VehSpd
ManTgCmdEna
MotTqCmd
MotTqCmd RinCod
THEN
else { }
In1 Out1
In2 Out2
In3 Out3

Merge

»
>

ManTgCmd

»( 2 )

ProcdManTqCmd

Merge

ManTgCmdEna

»( 1 )

ProcdManTqCmdEna

»( 3 )

" Merge

A\ 4

ELSE

Merge

ManTqCmdSts
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else {}
Action Port
D
In1 Out1
D
In2 Out2
ED

In3 Out3
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if{}
Action Port
ut if(u1 < u2)
VehSpd
VEHSPDTHD_KPH_F32 |—> u2 else

MOTTQZERO_MOTNWTMTR_F32 |—> n1

E_NOT_OK

n2

n3

else {}
Out1

Out2

Out3

MotTgCmd

E_OK

In1

In2

In3

if {}

Out1

Merge

Out2

Out3

ManTqCmd

" Merge

A 4

ManTqCmdEna

A 4

Merge

RtnCod
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if {}
Action Port
D
In1 Out1
D
In2 Out2
ED

In3 Out3
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else {}
Action Port
D,
In1 Out1
@D,
In2 Out2
€D,

In3 Out3
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o [
Scopet
1) P NtcSts
NtcSts Qualifier —— |  Convert
(2 ) P DebStep NtcQlfr
DebStep Data Type Conversion
44— p{SvcCIr
Ground ErrAcc ————»{—]
Recov erable Terminator
DiagMgr
L ! |:| false gHe
Scope2
Note:

- "ISO Fault Debounce Design" Simulink block intent to use here for Simulation purpose only. Do not Code this block




32767

Threshold
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@

NtcSts

ca
ca
ca
ca

Sse

[Error Accumulator and Qualifier |

se

se
se

NtcSts Case

| [ErrAcc]

&

[E)é case: { FAo

»
Merge [EA02]

v
-—’E'—’ EA case: { EAo
arf

Qlfo

NTCSTS_PASSD

| SigQlfr1.SIGQLFR_PASSD

QFPassed

5 alfo

DebStep

NTCSTS_PREFAILD

EA case: {} | |
DS EAo

L 37s
L — (]

NTCSTS_PREPASSD

[Recoverable Latch Option|

Qualifier Failed

| SigQlfr1.SIGQLFR_FAILD

Recoverable

QFFailed1

Recoverable False

ut

if(ut)

:

true

SigQlfr1.SIGQLFR_FAILD In1

-—> EA case: { EAo

Qlf
| SigQlfr1.SIGQLFR_FAILD

QFFailed

Merge

v

Qlfo

NTCSTS_FAILD

Service Clear

:@

Merge
QIf Qlfo
EA if{} EAo

NTCSTS_PASSD 0)
NTCSTS_FAILD 1)
NTCSTS_PREPASSD (2)
NTCSTS_PREFAILD (3)
SIGQLFR_NORES  (0)
SIGQLFR_PASSD (1)
SIGQLFR_FAILD @)

SveClr

@

if(ul == 0)

else

i

[SigQlfr1.SIGQLFR_NORES

QFNoRes

Out1
- if {}
QFFailed2

In1

if {}

Outt|—» —

1 if((u1)) j
ut

Set Latch

z else _l

Qualifier

else {}

In1 Qut1

If

o

ErrAccRes}et—I_, Qif

H

else { JEAo

Qlfo

[ErrAcc]

Merge | 3 _
z




else {}

Action Port

QIf



if{}

Action Port

QIf



if{}

Action Port

In1

Out1



else {}

Action Port

In1

Out1



case: {}

Action Port

S

EA

8

é

EAo

QIf

Qlfo



case: {}

Action Port

S

EA

8

é

EAo

QIf

Qlfo
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C

EA

)

DS

case: {}

S

QIf

DS

QIf

if {} EAo
Qlfo

Action Port

Merge

EAo

if(u1 <= 0)
P u1
else |
If
T p Convert
A 4
DS else {}
plEA EAo
. plaf
—»{ TS "~ Qlfo

TS

Merge
>

Qlfo



if{}

Action Port

QIf
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Action Port
1) P@ plul if(ul <u2)
DS — u2 else
EA
4 EA el EA
& - — Jweel ()
TS SigQlfr1.SIGQLFR_FAILD —p|arf Qifo Ao
QFFailed

\ 4
plEA if {} EAo

@ »l Qif Qlfo > Merge 4’.




if{}

Action Port

QIf



else {}

Action Port

QIf
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case: {}

Action Port

else —

[Threshold]> -u

A 4

)

In1

In2

if {} Out1

Out2

SigQlfr1 .SIGQLFR_PASSD—|_>

A 4

P1in1 else { Put1

1) +_ P u1 if(ul <=u2)
EA —— P u2
DS
>
TS
@D,

Qif

P1n2 Out2

QIfPassd

Merge
g

EAo0

Merge

Qlfo




if{}

Action Port




else {}

Action Port




if{}

Action Port

In1

Out1



