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Simulyzer Simulyzer
PSI5

MMAS52xxKW NXP

PSI5-P10P-500-3L

PSI5 Inertial Sensor

The MMAS52xxKW family, a SafeAssure solution, includes the AKLV27 and PSI5
Version 1.3 compatible overdamped X-axis satellite accelerometers

Features

160g to +480g Full-Scale Range

Selectable 400 Hz, 3 Pole, or 4 pole Low-Pass Filter
Single Pole High Pass Filter with Fast Startup and Output Rate Limiting
PSIS Version 1.3 Compatible

—| PSI5-P10P-500/3L Compatible

— Programmable Time Slots with 0.5 us Resolution

— Selectable Baud Rate: 125 kBaud or 190.5 kBaud

— Selectable Data Length: 8 or 10 bits

— Selectable Error Detection: Even Parity, or 3-bit CRC
— Optional Daisy Chain with External Low Side Switch
— Two-Wire Programming Mode
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Figure 32. Initialization Timing
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1,FC 7 ECU
Table 17. Programming Mode Via PSI5 Commands and Responses
Regis- Response (OK) Response (Error)
# | £MO | sadr | Fe Command tor | pata
ype Address | Fé! RC RD1 RDO RC RD1 RDO
S0 | Short 100 | Execute Programming of NVM N/A N/A QK | 0x2AA NiA Error | EnN N/A
S1 | Short 101 Invalid Command N/A N/A No Response No Response
S2 | Short 110 Invalid Command N/A N/A No Response No Response
S3 | Short 111 Enter Programming Mode N/A NIA OK 0x0CA N/A No Respense
001
LR | Long o010 Read nibble localed at address Varies | Varies | OK RData [RData+1| Error ErmmN 0x000
RA5:RAD
LW | Leng 011 | Write nibble to register RAS:RAQ | Varies | Varies | OK | WData |RA5:RAQ| Error | EnN 0x000
XLR |XLong 000 Invalid Command Any Any No Response No Response
XLW | XLong 001 Invalid Command Any | Any No Response No Response
Note: When reading the last address in the data array. RData+1 will always return 0x00
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58
16.000
4MHz=0.00025 ms , so the Internal Delay = 17"15 = 4 ms.
/0,00025 ms
62
2.6 Dynamic Electrical Characteristics - PSI5
VL < (Voo - Vss) < VR, TL = Ta < Ty, AT < 25 K/min, unless otherwise specified
# Characteristic Symbol Min Typ Max Units
Synchronization Pulse (Figure 5, Figure 28 and Figure 32)
104 Reset to first sync pulse (Program Mode Entry) trRs_PM I 58 I — — ms
2.7 Dynamic Electrical Characteristics - Signal Chain
ML < (Vce - Vag) £V, T < Ta < Ty, AT < 25 Kimin, unless otherwise specified
# Characteristic Symbol Min Typ Max Units
138 | Internal Oscillator Frequency * fosc 3.80 I 4 I 420 MHz
2.8  Dynamic Electrical Characteristics - Supply and SPI
VL < (Voe - Vag) SV, T < Ta < Ty, AT < 25 K/min, unless otherwise specified
# Characteristic Symbol Min Typ Max | Units
177 | Reset Recovery Intemnal Delay (After internal POR) UNT_INT — 16000 / fosc — s
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~ Bus Parameter
Baudrate 125
BaudrateNegDeviatic 5
BaudratePosDeviatic 5
DaisyChainiiode  False
DataTriggerLevel 25
DataTriggerL evelOft 10
FrameLostDetect  False
WisCurrentTracking Faise

InftPhase [
LineCapacty off

WaxMTWTDeviation &
lessageToliessage 500
QuiescentCurrentse 5000
SupplyVottage 6000
syncronklode True
SyncTriggerLevel 6500

| g .

Fisermmes
i msene e

AT

\oltage []
s
2
N

- |- y—
11,78V Sensor Data & O
Time [usec] Ch Data Slot  Error Parity/C... dataRegA dataRegB fotrl <
2362968 1} Sync
&89V ] 2362468 0 Sync
2361968 0 Sync
2351630 0 Oxca 0x0  0x0 o Oxca
820V 2361630 0 Sig1 Oxca
2361468 0 Sync
2361129 0 Oxlel 0x0  Ox0 1 Oxtlel
3417 23560968 0 Sync
2360463 0 Ox2cfy 0xf  Ox0
2350458 0 Sync
2358963 0 Sync
e 2358468 0 Sync
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Timestamplis]  ECUpattem  Type ROl RO RD2M] RCH] RO
2360468 (%2 short Blel Gea G0 00 00 oo
< >
CMD FC
5.3.6 Programming Mode Via PSI5 Command and Response Summary
Table 17. Programming Mode Via PSI5 Commands and Responses
Regis- Response (OK) Response (Error)
# .‘I?ME; SAdr | FC Command ter EI:tI:I
P Address RC | RD1 RDO | RC | RD1 RDO
SO0 | Short 100 Execute Programming of NVM N/A N/A oK 0x2AA N/A Error ErrN N/A
S1 | Short 101 Invalid Command N/A N/A No Response No Response
52 | Short 110 Invalid Command N/A N/A No Response No Response
S3 | Short 111 Enter Programming Mode N/A N/A oK 0x0CA N/A No Response
001
LR | Long 01| Readnibble located ataddress | /. ;oo | varies | OK | RData |RData+1| Error | EnN | 0x000
RA5:RAQ
LW | Long 011 | Write nibble to register RA5:RAQ | Varies | Varies | OK WData |RAS5:RAO0| Error ErrN 0x000
XLR [XLong 000 Invalid Command Any Any No Response No Response
XLW [XLong 001 Invalid Command Any Any No Response No Response

Note: When reading the last address in the data array, RData+1 will always return 0x00.
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5.3.2.1 Short Frame Command and Response Format

Short frames are the simplest type of command message. No data is transmitted in a short frame command. Only specific
instructions are performed in response to short frame commands. The Short Frame format is shown in Figure 43. Short Frame
commands and responses are defined in Section 5.3.6, Table 18.

Start Bits ::ﬂ";‘;’s Function Code cRC Response
52| 51 50 [ sy [sao[sat]saz| sy [Fco[Fe1]Fea| sy | ca[ct[co RG | ROt
o[ 1o [r]oJo]aofo] 1]t e]o]o $1E2 | S3FF

Figure 43, Programming Mode Via PSI5 Short Command and Response Format

5.3.2.2 Long Frame Command and Response Format

Long frames allow for the transmission of data nibbles for register writes. The device can provide register data in response to
a read or write request. The Long Frame format is shown in Figure 44. Long Frame commands and responses are defined in

Section 5.3.6.
Start Bits mg Function Code Register Address Data CRC Response
sz]sw|so Sy SAOISA1|8A2 Sy Fco{FmJFcz Sy RAOlRMIRAZISleAEJP.MlP.AS Sy DOID1|DZISy|D3 cz|c1{5y|co RC | RD1 ‘ ROO
of e oo e Jea]oefoJofr[aJo]ofa]i]a]1]1]t]ofe]1]0 $1E2 | S3FF | S3FF
Figure 44. Programming Mode Via PSI5 Long Command and Response Format
Nibble Addryo Type .

3 Functional Description
3.1 User Accessible Data Array

A user accessible data array allows for each device to be customized. The array consists of an OTP factory programmable
block, an OTP user programmable block, and read only registers for device status. The OTP blocks incorporate independent
CRC circuitry for fault detection (reference Section 3.2). Portions of the factory programmable array are reserved for factory-pro-
grammed trim values. The user accessible data is shown in Table 2.

Table 2, User Accessible Data

Byte Nibble Bit Function Nibble Bit Function
| g | A e A |,
Msg) Msg) Msg)

500 SNO $01 SN[7] SN[E] SN[E] SN[4] $00 SN[3] SN[2) SN[1] SN[0]

501 SN1 $03 SN[15] SN[14] SN[13] SN[12] $02 SN[11] SN[10] SN[9) SN[8]

$02 SN2 $05 SN[23] SN[22] SN[21] SN[20] $04 SN[18] SN[18] SN[17] SN[1€] F.R
503 SN3 s07 SN[31] SN[30] SN[28] SN[28] 506 SN[27] SN[28] SN[25] SN[24]

504 DEVCFG1 $09 0 0 1 0 $08 o RNG[2] RNG[1] RNG[(]

505 DEVCFG2 $0B LOCK_U PCM SYNC_PD LATENCY $0A DATi“SIZE BLANKTIME P_CRC BAUD

506 | DEVCFG3 | $0D || TRANS_MD[1] | TRANS_MD[O] LPF[1] LPF[0] $0C | TIMESLOTEI®] | TIMESLOTBI8] | TIMESLOTA[g] | TIMESLOTA(8]

$07 DEVCFG4 | SO

o

TIMESLOTA[7] | TIMESLOTA[6] | TIMESLOTA([S] | TIMESLOTA[4]| S$0E | TIMESLOTA[3] | TIMESLOTA[2] | TIMESLOTA[1] | TIMESLOTA[0]

508 DEVCFGS $1

TIMESLOTE([7] | TIMESLOTB(E] | TIMESLOTE[S] | TIMESLOTB[4]| $10 | TIMESLOTB[3] | TIMESLOTE[2] | TIMESLOTE(1] | TMESLOTB[O]} U.R

s0s | DEveres | $13 | NT2_EXT ASYNC U_DIR[1] U_DIR[0] s12 U_REV[3] U_REV[2] U_REV[1] U_REVI0]

s0A | DEVCFG7 | $15 || MONTH[B] | MONTH[Z] | MONTH[1] | MONTH[O] 514 YEAR[3] YEAR[2) YEAR[) YEAR[0]

sos | pevcree | $17 CRC_U[2) CRC_U[1] CRE_UD) DAY[4] 516 DAY[3] DAY[2] DAY[1] DAY[0]

$0C sc $19 0 ™_B RESERVED IDEN_B s18 | oc_NT_B IDEF_B OFF_8 TEMPF_B R

Type codes
F: Freescale programmed OTP location
U: User programmable OTP location via PSI5
R: Readable register via PSIS
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Save
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gno: Mode[0]
90ing | | Memery | Corfiguration
Timestamplps]  ECUpattem  Type RC0] RD1[0] RDZ2[0] RC]  RD1[)
513730 0x2cfS shot Belel a0 00 OcD Cleeg
15651146 (0223222 long blel X 00 00 D il
15682646 (b2ab22e  long Ilel B0 00 00 (D -
15714116 b3ab¥7  long Oelel O Ba 0 D Read 1
15745646 (ib2ab22e  long il O o0 00 D Read 2
98229231 xb2a3222  long Oelel O O 0 0 sl d
98260731 xb2ab22%2  long Oeclel O 0 0 0 =
98292201 xb3ab 7 long Oelel O xa 0 0
98323731 b2ab22e  long Oxlel  Od 060 0D D
< >
Syncron Mode False Syncron
: PSI5 Bus Configuration nOo 3
! Sensor Data 2 o
Channel 0 | channel 1 | Common i
Time [psec] Ch Data Slot  Error Party/C... dataRegA dataRegB fcirl <
sl|= iss3e22 [0 Joxis oo loo [ Joas | ]
~ Bus Parameter Es koo D Shal (5
Baudrate 125 19883322 0 Oxa2 0x0 0x0 1 xa2
BaudrateNegDeviatic 5 18883322 o Sigl 0xa2
BaudratePosDeviatic 5 18882822 o Dx1el 0x0  0x0 1 0x1el
DaisyChainMode  False ‘ 19882191 0  Oxb2as225 0. Ox0
DataTriggerLevel 25 16958037 0 Ox0 0x0 0x0 0 0x0
DataTriggerLevel0ff 13 18958037 0 Sigl 0x0
e S = 16957537 0 Oxf 0x0 0x0 0 Oxf
IdleCurrentTracking False 16957537 0 sig oxf
(Tines =) 16957036 0 Oxlel o0 0x0 1 oxtel
LineCapacity off 4 0 0 0x0
MaxMTMTDeviation 5
MessageTollessage 500 16926537 0 Oxa 0x0  0x0 0 Oxa
QuiescentCurrentSe 5000 16926537 0 Sig1 Oxa
SupplyVoltage 6000 16926037 0 Oxf 0x0  0x0 0 Oxf
False 16926037 ] sig 0xf
SyncTriggerLevel 6500 k 16925536 0 oxlel 0x0 0x0 1 oxilel




