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I.-. a leap ahead in analog

Datasheet

AS8223

FlexRay Active Star Device

1 G en eral D es Cri ptl on m  Automatic thermal shutdown protection

m  Supports 12V and 24V systems with low sleep current

This document is subject to change without notice.
m Integrated power management system

The AS8223 is a monolithic FlexRay compliant Active Star Device
that manages communication traffic among four FlexRay branches
of the network, expandable to more branches through an Interstar m  Local wake-up input
interface.

= Two INH pins for the external voltage regulators control

m  Remote wake-up capability via FlexRay bus
The four branches of the AS8223 operate as a FlexRay receiver and
transmitter; wherein one of the communication paths operates as a
receiver while the rest operate as a transmitter.

Additionally, the AS8223 comes with a Host Controller Interface to
achieve active control of the power modes and error diagnosis. An
autonomous mode is entered automatically, in which the device m Vcc supply voltage buffer for fail-safe conditions
operates without the need for a host controller. A Communication
Controller interface is also built into the AS8223, to provide the

standard transceiver functionality on the ECU using the AS8223.

= Supports Autonomous Power Mode and Host Controlled Power
Mode management

m Supports 2.5V, 3V, 3.3V and 5V microcontrollers; automatically
adapts to interface levels

m  Protection against damage due to short circuit conditions on the
FlexRay branches (positive and negative battery voltage)
. . _AN° (o]
The product is available in 44-pin MLF (9x9) package. m  Operating ambient temperature range -40°C to +125°C
= RoHs compliant

2 Key Features m 44-pin MLF (9x9) package

m Active Star Device with four branches

3 Applications

m  Message forwarding on six communication paths

(Communication Controller Interface, four FlexRay branches, The AS8223 FlexRay Active Star Device is tailored for automotive
Interstar Interface) gateways with embedded FlexRay Active Star functionality. Several
m Data transfer up to 10Mbps devices can be connected to the chip’s Interstar interface, thereby

enabling the extension of the FlexRay branches in order to meet

m  Compliant with FlexRay Electrical Physical Layer Specification specific application requirements.

V2.1 RevB
m  Excellent EMC performance
m  Low susceptibility to EMI

m Interface with optional bus guardian for bus supervision
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Figure 1. AS8223 FlexRay Active Star Device Block Diagram
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4 Pin Assignments
Figure 2. Pin Assignments (Top View)
g ¢ ¢ 8 8 8 88 8 8 =2
SCSN [} 3] BP_1
SCLK 2] 32 ] BM_1
SDI[ 3| 31| n.u
SDO [ | [ 30 ]BP_2
INTN BM_2
= AS8223 B
GND_IO & | 28 ] GND_DIG
VIO II FlexRay Active Star Device E BP_3
BGE [ & | [ 26 ]BM_3
TXD [ ] % |n.u
TXEN [0 | 2] BP_4
Package:
RxD [[11_| MLF (9x9) 44-Pin PB-free (25 |BM_4
JjiE§iE8z s
4.1 Pin Descriptions
Table 1. Pin Descriptions
Pin Name Pin Number Pin Type Description
SCSN 1 Digital input with pull-up | SPI chip select
SCLK 2 SPI clock
Digital input with pull-down -
SDI 3 SPl data in
SDO 4 Digital output / tristate | SPI data out
INTN 5 Digital output open drain | Interrupt output
GNDIO 6 Ground
Supply :
Vio 7 I/O supply input voltage
BGE 8 Bus guardian enable input
Digital input with pull-down - -
TxD 9 Transmit data input
TXEN 10 Digital input with pull-up | Transmitter enable input
RxD " Digital output Receive data output
TRxD_0 12 Interstar Bus line 0
Digital I/0 -
TRxD_1 13 Interstar Bus line 1
RXEN 14 Digital output Receive data enable output
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Table 1. Pin Descriptions
Pin Name Pin Number Pin Type Description
INH1 15 Inhibit output for switching external voltage regulator
Analog /0 -
WAKE 16 Local Wake input
VBAT 17 Supply Battery supply input voltage
V33 18 Analog /0 Internal voltage stabilizing output
GND 19 Supply Ground
INH2 20 Inhibit output for switching external voltage regulator
Analog I/0 —
VBUF 21 TRxD_0, TRxD_1 stabilizing output
Vce 22 Supply Supply input voltage
BM_4 23 Bus line minus branch 4
Analog I/0 -
BP_4 24 Bus line plus branch 4
n.u 25 - Not used
BM_3 26 Bus line minus branch 3
Analog I/0
BP_3 27 Bus line plus branch 3
GNDD 28 Supply Digital ground
BM_2 29 Bus line minus branch 2
Analog I/0
BP_2 30 Bus line plus branch 2
n.u 31 - Not used
BM_1 32 Bus line minus branch 1
Analog I/0
BP_1 33 Bus line plus branch 1
Vce 34 Supply Supply voltage
Reserved 35 - To be connected to GND
Reserved 36 - To be connected to GND
GND 37 Supply Ground
Reserved 38 - To be left unconnected
Reserved 39 - To be left unconnected
Reserved 40 - To be connected to GND or to be left unconnected
Reserved 41 - To be connected to GND or to be left unconnected
Reserved 42 - To be connected to GND or to be left unconnected
Reserved 43 - To be connected to GND or to be left unconnected
Reserved 44 - To be connected to GND or to be left unconnected
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5 Absolute Maximum Ratings

Stresses beyond those listed in Table 2 may cause permanent damage to the device. These are stress ratings only. Functional operation of the
device at these or any other conditions beyond those indicated in Electrical Characteristics on page 9 is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Note: All voltages are referred to pin GND.

Table 2. Absolute Maximum Ratings

Symbol Parameter ’ Min ‘ Max ‘ Units ‘ Note

Electrical Parameters

VBAT Battery Supply Voltage -0.3 +40
Vce Supolv Volt 0.3 +7.0
u oltage
Vio PPy ¢ -0.3 +7.0 v Vio <Vcc
VBUF o
Stabilizing voltage output -0.3 +5.0 \Y
V33
DC Voltage at INTN, TxD, RxD,
TxEN, BGE, RxEN, SCSN, SCLK, 0.3 Vio+0.3 \Y
SDI, SDO
VTRxDO, .
VTRAD1 DC Voltage at Interstar interface 0.3 Veur+0.3 \Y

DC Voltage on pin WAKE, INH1, INH2 0.3 VBAT + 0.3

DC voltage at GNDIO, GNDD -0.3 +0.3
DC Voltage at BP1.4 and BM14 -40 +40
Input current (latchup immunity) -100 100 mA According to AEC-Q100-004
Electrostatic Discharge
Electrostatic discharge atbus ines | 4 + kv According to AEC-Q100-002 (HBM)
Flectiostaie docheige atbusiines | +6 kv According to AEC-Q100-002 (HBM)
Electrostatic discharge at bus lines 6 +6 KV According to FlexRay Physical Layer EMC
ESD BP1.4, BM14, VBAT, WAKE Measurement Specification Version 3.0
2 +2 kv According to AEC-Q100-002 (HBM)
According to AEC-Q100-011
Electrostatic discharge on all pins =500 +500 v (Charge Device Model)
According to AEC-Q100-003
-100 +100 \ (Machine Model)
Damage Tests
100 v ISO7637-2 test pulse 1; class D
(see Figure 14)
+75 v ISO7637-2 test pulses 2a; class D
U Transient voltage on (see Figure 14)
s .
VBAT, BM and BP pins 150 v ISO7637-2 test pulses 3a; class D
(see Figure 14)
+100 v ISO7637-2 test pulses 3b; class D
(see Figure 14)
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Table 2. Absolute Maximum Ratings
Symbol Parameter Min Max ‘ Units ‘ Note
Power Dissipation
Total power dissipation
Pt (all supplies and outputs) ! W
Temperature Ranges and Storage Conditions
Tstrg Storage temperature -55 +150 °C
T3 Junction temperature -40 +150 °C
The reflow peak soldering temperature (body
temperature) specified is in accordance with
IPC/JEDEC J-STD-020 “Moisture/Reflow
TBoDY Package body temperature +260 °C Sensitivity Classification for Non-Hermetic
Solid State Surface Mount Devices”.
The lead finish for Pb-free leaded packages is
matte tin (100% Sn).
Humidity non-condensing 5 85 %
Dja Package thermal resistance 25 °C/wW
MSL Moisture Sensitivity Level Represents a maximum floor life time of 168h
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6 Electrical Characteristics

In this specification, all the defined tolerances for external components are assured over the whole operation conditions range as well as over
lifetime.

TJ=-40°C to +150°C, Vcc=+4.75V to +5.25V, VBAT=5.5V to +40V, Vi0o=+2.2 to Vcc, R =45Q2, CL= 100pF, Crxp= 15pF, Cygur=1uF, Cy33=1uF
unless otherwise specified.

6.1 Supply Voltage
Table 3. Supply Voltage

Symbol Parameter Conditions Min Typ Max Units
TAMB Ambient temperature -40 +125 °C
Vce-Vio Difference of supplies -0.1 +3.05 v
VBaT=12V; AS_SLEEP and
AS_STANDBY mode; Ti<125°C 0 150 MA
(see footnote 1)
VBaT=12V; AS_SLEEP and
AS_STANDBY; Ta<150°C 0 150 MA
(see footnote 1)
IBAT VBAT current consumption
VBAT=12V;
AS_SLEEP and AS_ STANDBY mode;
Ta<125°C, 0 100 MA
one remote wake-up branch active.
(see footnote 1)
AS_NORMAL mode 0 1 mA
AS_SLEEP and AS_STANDBY mode;
Vce =0V to +5.25V -5 50 MA
(see footnote 1)
lec Vee current consumption AS_NORMAL, all driver enabled 0 200 | mA
AS_NORMAL, all driver enabled;
Reus== Q 0 50 mA
AS_SLEEP and AS_STANDBY mode;
Vio = 0V to +5.25V 9 +9 MA
lio Vio current consumption (see footnote 1)
AS_NORMAL mode 0 1 mA
AS_NORMAL mode; I33=10mA 3 36 v
Va3 V33 voltage AS_SLEEP and AS_STANDBY mode;
- 25 36 v
[33=1mA
VBUF VguF voltage 1.2 1.3 Vv

1. SCSN, SCLK, SDI, SDO, INTN, TxD, RxD, TxEN, BGE, RxEN, WAKE, INH1, INH2, TRxD_0, TRxD_1, Pin 36, Pin 38, Pin 39, Pin 35:
Unconnected.
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6.2 State Transitions Active Star
Table 4. State Transitions Active Star
Symbol Parameter Conditions Min Typ Max Units
Delay time Host Command to INHx = “high” P
'S LPINHH | from AS_SLEEP and AS_STANDBY mode| N Tigh" = 80% VBAT S0 ks
Delay time Host Command to INHx = “low” INHX “low” = 20% VBAT,
tAS Normal_INHx L from AS_NORMAL mode 10kQ external pull-down 10 HS
Delay time Host Command to INH1 = “low” INH1 “low” = 20% VBAT
AS_Standby_INHx L from AS_STANDBY mode 10kQ external pull-down 50 Hs
Delay time wake-up event to INHx = “high” PR
thS P INHX H | from AS_SLEEP and AS_STANDBY mode| N high” = 80% VBAT 50 Hs
Delay time wake-up event to RxD = “high”
WS LPROH | from AS_SLEEP and AS_STANDBY mode Wake-up flag set 100 | bs
Delay time wake-up event to RXEN = “high”
WS LP RENH | from AS_SLEEP and AS_STANDBY mode Wake-up flag set 100 | bs
. INH1 low = 20% VBAT
tassLEEP Go-to-sleep timeout (APM mode) 10kQ external pull-down 640 6400 ms
6.3 Branch to Branch Timing
Table 5. Branch to Branch Timing
Symbol Parameter Conditions Min Typ Max Units
Frame TSS length change
tBUSXy_TSS._length_change from BUSx to BUSy 450 ns
tBUSXy_FES1_length_change PromngatlonB&fsl?(sttoblBths frame from 450 ns
tBUSXy_symbol_length_change Symbol length change -300 450 ns
Delay time from BUSx to BUSy
tBUSXyO1 positive edge 150 ns
Delay time from BUSx to BUSy
tBUSXY10 negative edge 150 ns
Delay time from BUSx to
tBUSXy_ asymmetry BU%ly data asymmetry tBusxy01 — tBUSXy10 -8 8 ns
www.austriamicrosystems.com/AS8223 Revision 1.0 10 -47
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6.4 Communication Controller to Branch Timing
Table 6. Communication Controller to Branch Timing
Symbol Parameter Conditions Min Typ Max Units
Delay time from TxD to -
trxo_susot BUS positive edge trxpot = Sns 50 ns
Delay time from TxD to -
trxo_Busto BUS negative edge trxo10 = 5ns 50 ns
Delay time from TxD to
tTxD_BUS_asymmetry B)llJ S asymmetry trxp_BUS10 — tTxD_BUSO1 -4 4 ns
tTXEN_BUS IdieActive Delay té%%f;%?VZXEN to 250 ns
tTXEN_BUS_Activeldle Delay tugagci)(roeTxEN to 250 ns
Delay time from TxEN to
tTxEN_BUS_asymmetry BUS ayctive-idle asymmetry tTXEN_BUS_IdleActive — tTXEN_BUS_Activeldie -50 50 ns
, Delay time from BGE to
tBGE_BUS_IdleActive BUS active 250 ns
tBGE_BUS_Activeldle | Delay time from BGE to BUS idle 250 ns
6.5 Branch to Communication Controller Timing
Table 7. Branch to Communication Controller Timing
Symbol Parameter Conditions Min Typ Max Units
tBUS_RxD10 Delay from BUS to RxD negative edge 80 ns
tBUS_RxD01 Delay from BUS to RxD positive edge 80 ns
thit Bit time 54 ns
tBUS_RxD_asymmetry | Delay time from BUS to RxD asymmetry tBUS_RxD10 — tBUS_RxDO1 5 5 ns
Delay time from BUS idle to
tBUS_RXENO1 RXEN positive edge 50 400 ns
Delay time from BUS active to
tBUS_RXEN10 RXEN negative edge 100 450 ns
6.6 Interstar to Branch Timing
Table 8. Interstar to Branch Timing
Symbol Parameter Conditions Min Typ Max Units
tis01_BUSO1 Delay time from ISI to BUS positive edge tiso1 = 5ns 70 ns
tiso1_BUS10 Delay time from ISI to BUS negative edge tis10 = 5ns 70 ns
tis_BUS_asymmetry | Delay time from IS| to BUS asymmetry tis10_BUS10 — tIS01_BUSO1 -5 5 ns
tis_BUS_IdleActive Delay time from ISI to BUS active 200 ns
tis_BUS_Activeldle Delay time from ISI to BUS idle 200 ns
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6.7 Branch to Interstar Timing
Table 9. Branch to Interstar Timing
Symbol Parameter Conditions Min Typ Max Units
tBUS_IS_Activeldle Delay time from BUS idle to ISI idle 50 400 ns
tsus_Is_IdleActive | Delay time from BUS active to ISI active 100 450 ns
tBUS_IS10 Delay from BUS to ISI negative edge 100 ns
tBuS_IS01 Delay from BUS to IS positive edge 100 ns
thit Bit time 54 ns
tBUS_IS_asymmetry | Delay time from BUS to IS| asymmetry tBus_1s10 — tBUS_IS01 -5 5 ns
6.8 Communication Controller to Interstar Timing
Table 10. Communication Controller to Interstar Timing
Symbol Parameter Conditions Min Typ Max Units
trxD01_1S01 Delay time from TxD to ISI positive edge trxpo1 = 5ns 50 ns
trxp10_1S10 Delay time from TxD to ISI negative edge trxpo1 = 5ns 50 ns
tTxD_IS_asymmetry Delay time from TxD to ISI asymmetry tTxD01_1S01 — tTxD10_IS10 -4 4 ns
tTXEN_IS_|dleActive Delay time from TxEN to ISI active 150 ns
tTXEN_IS_Activeldle Delay time from TXEN to IS idle 150 ns
tBGE_IS_IdleActive Delay time from BGE to ISI active 150 ns
tBGE_IS_Activeldle Delay time from BGE to IS idle 150 ns
6.9 Interstar to Communication Controller Timing
Table 11. Interstar to Communication Controller Timing
Symbol Parameter Conditions Min Typ Max Units
t1s01_RxD01 Delay time from ISI to RxD positive edge tiso1 = 5ns 50 ns
t1S01_RxD10 Delay time from ISI to RxD negative edge tis10 = 5ns 50 ns
tis_RxD_asymmetry | Delay time from ISI to RxD asymmetry tis10_RxD10 — tiS01_RxDO1 5 5 ns
tis_RxEN_01 Delay time from ISI to RXEN positive edge 150 ns
tis_RxEN_10 Delay time from ISI to RXEN negative edge 150 ns
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6.10 Active Star General Timing
Table 12. Active Star General Timing
Symbol Parameter Conditions Min Typ Max Units
tSTAR COL Active Star collision filter time Guaranteed by design 50 ns
o Idle detection time to
texi_fai exit branch fail silent 11 10 Hs
tears_shut Blanking time between two frames 1 us
tBranchNoiseTimeout Branch noise timeout Programmable Via SPI Command 15 10 ms
tceNoiseTimeout Comm#(?ilé:: ttlicr)rr:egﬁtn troller 15 10 ms
¢ Blanking time between two frames for 5 s
EansShul_ Fault faulty branches H
Delay time from TxEN rising edge to
tTxEN_RxD_Activeldle | RXD rising edge; change of bus active 250 ns
to bus idle (loopback)
6.11 Transmitter
The following parameters are applicable to all the branch transmitters.
Table 13. Transmitter
Symbol Parameter Conditions Min Typ Max Units
N Differential bus voltage low in VBPdata0 - VBMdata0; 2 06 v
BUS_DIFF_DO BRANCH_ACTIVE mode (Data_0) 40Q <R <550 '
Differential bus voltage high in VBPdatat — VBMdata1;
VBUS DIFF.DT | BRANCH_ACTIVE mode (Data_1) 400 <Ry <550 06 2 v
Matching between Data_0 and Data_1 _
AVBUS_DIFF differential bus voltage in VBUS*Z'OF;){OR \ingf)D IFF_D1 -200 200 mV
BRANCH_ACTIVE mode L
Common mode bus voltage in case of VBPdata0/2+VBMdata0/2 . .
VBUS COM.D0 | Data 0 in Branch non-low-power mode 40Q < R < 55Q 047Vee 06%vcc) V
Common mode bus voltage in case of VBpdatat/2+VBMdatat/2 . x
VBUS.COMD1 | pata 1 in Branch non-low-power mode 40Q < R < 5502 047 Vee 06%Vec) vV
Matching between Data_0 and Data_1 | VBUS_com_bo — VBUS_COM_D1
AVBUs_com common mode voltage 40Q <R <550 -200 200 mv
Absolute differential bus voltage in
VBUS_DIFF_Idle bus idle mode 30 mV
IBPBMShortMax Absolute maximum current if BP -
IBMgpShorthiax shorted to BM Ve = Vau +100 | mA
Absolute maximum current if BP is -
IBPGNDShortMax shorted to GND Vep =0V +100 mA
Absolute maximum current if BM is -
IBMGNDShortMax shorted to GND Vew =0V +100 mA
IBP_5vShorthiax Absolute msﬁéhn;lér?oc_ug\r/ent if BP is Vgp = 5V +100 mA
IBM.5yShortViax Absolute rg?])grrggr;octjé(?nt if BM is Vgy = -5V +100 mA
IBP27vShortMax Absolute r:ﬁg:tn;lér?oczlj;(?nt if BP is Vgp = 27V +100 mA
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Table 13. Transmitter
Symbol Parameter Conditions Min Typ Max Units
IBMo7vShorthlax Absolute rzﬁémtérrtlocggr\?nt if BM is Vgy = 27V +100 mA
IBP 40vShortMiax Absolute ns"lﬁé(lr;rétéToc:&/ent if BP is Vgp = 40V +100 mA
IBM4ovShortiiax Absolute n;ﬁélrtn;%n;ocz(r)r\?nt if BM is Vg = 40V +100 mA
tBUS_TX10 Fall time differential bus voltage 80% - 20% of Vus 3.75 18.75 ns
tBUS_TX01 Rise time differential bus voltage 20% - 80% of Vgys 3.75 18.75 ns
, Differential bus voltage transition time:
tBUS_IdleActive idle fo active 30 ns
, Differential bus voltage transition time:
tBUS_Activeldle active to idle 30 ns
6.12 Receiver
The following parameters are applicable to all the branch receivers.
Table 14. Receiver
Symbol Parameter Conditions Min Typ Max Units
Rep, Rem BP, BM input resistance Idle mode; Rgys=c 10 40 KQ
Rpirr BP, BM differential input resistance Idle mode; Rpys=co 20 80 KQ
2x (|| Vpatao | - | Voatat I1) /
Vem Common mode voltage at receiver | (| Vpatao | | Vpatat |) X 100%, Test -10 +15 vV
with (Vgp + Vem)/2 = Vem = 2.5V
ldle voltage in Branch | Branch non-low-power mode;
VBPidle, VBMidle €vo ?ngfdg]s orr?r[])(i:n é‘lgn-BK/lW-power V1xen = VIO 0.4*Vcc|0.5*Vee|0.6*Vece \Y
’ 40Q || 100pF
VBPidle_low, Idle voltage in Branch low-power Branch low-power modes 02 0 402 v
VBMidle_low modes on pin BP, BM 40Q) || 100pF ' '
IBPidle Absolute idle output current on pin BP -40V < Vgp < 40V 0 7.5 mA
IBMidle Absolute idle output current on pin BM -40 V < Vgy < 40V 0 7.5 mA
Absolute leakage current, Vep=Vpm=5V, Vcc=0V, VBAT=0V;
lgpleak IBMleak when not powered Vio=0V 0 20 WA
. Activity detection differential input Branch non-low-power modes
VBUSActiveHigh voltage high 10V < (Vgp, Vay) < 15V 150 225 400 mV
, Activity detection differential input Branch non-low-power modes
VBusaciiveLow voltage low -10V < (Vep, VM) < 15V 400 -225 -150 mv
Pre-condition: Activity already
Data1 detection differential input detected. Branch non-low-power
VDatat voltage modes. 150 225 300 mV
-10V < (Vgp, VBMm) < 15V
Pre-condition: Activity already
Data0 detection differential input detected. Branch non-low-power
VData0 voltage modes. -300 -225 -150 mV
-10V < (Vgp, VBm) < 15V
VDatarr Mismatch between Data0 and Data1 2 X (| Voataol - | Vatat |2|)/ 10 %
differential input voltage (I VDatao | * | VDatat ) )
thit Receiving bit time Crxp=15pF 54 100 ns
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Table 14. Receiver
Symbol Parameter Conditions Min Typ Max Units
tActivityDetection Activity detection time 100 300 ns
tidleDetection Idle detection time 50 250 ns
6.13 Bus Wake-up Detector
The following parameters are applicable to all the branch wake-up detectors.
Table 15. Bus Wake-up Detector
Symbol Parameter Conditions Min Typ Max Units
VBAT WU VBAT supply to detect wake-up 7 v
Data_0 detection time in i !
tswuo remote wake-up pattem 10V<(Vgp, VBM)<15V; VBAT>TV 1 4 us
Idle or Data_1 detection time in ) .
tBWuIdle remote wake-up pattem 10V<(Vgp, VBm)<15V; VBAT>TV 1 4 us
tBWUDetect Total remote wake-up detection time -10V<(Vgp, VBM)<15V; VBAT>TV 48 140 us
VBWUTH Wake-up detector threshold -10V<(Vgp, VBMm)<15V; VBAT>TV -300 -150 mV
6.14 Local Wake-up Detector
Table 16. Local Wake-up Detector
Symbol Parameter Conditions Min Typ Max Units
VBAT=12V;
lwuL Low level input current on WAKE pin Vwake=2V for t<tLwuFitter; -20 -5 MA
VBaT>7V
VBAT=12V;
lLwuH High level input current on WAKE pin Vwake=4V for t<tuwuriter; 5 20 MA
VBaT>7V
tLWUFilter Local wake filter time VBAT>TV 1 40 VK]
ViwuTH Local Wake-up detection threshold voltage 2 4 v
6.15 Supply Voltage Monitor
Table 17. Supply Voltage Monitor
Symbol Parameter Conditions Min Typ Max Units
VBATTHH VBAT undervoltage recovery threshold 3.5 45 \Y
VBATTHL VBAT undervoltage detection threshold 3 4 \Y
VCCTHH Vce undervoltage recovery threshold 3.5 45 \Y
VeeTh Vcc undervoltage detection threshold 3 4 \Y
VIOTHH V1o undervoltage recovery threshold 1.25 20 \Y
VIOTHL V1o undervoltage detection threshold 0.75 1.5 \Y
tuv_REACTION Undervoltage reaction time for Vcc 30 700 VK]
Undervoltage detection time for
tuv_DETECTION VBAT, Ve, Vio 100 700 ms
{UV_RECOVERY Undervoltags,/ Er;eAcToxczéyCd?/tleoctmn time for 0.7 5 ms
v DESOUNGING Undervolt\;’aBgAer%t?gn\<;|lr(1)g time for 8 64 us
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The following parameters are applicable to all the branch error detectors.

Table 18. Bus Error Detection
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Symbol Parameter Conditions Min Typ Max Units
i Absolute bus currer]t for BRANCH_'ACTIVE mode, 5 mA
low current detection Transmitter enabled
- Apsolute bus current for BRANCH_.ACTIVE mode, 40 mA
high current detection Transmitter enabled
VSHORT Differential voltage on BP and BM for BRANCH__ACTIVE mode, 295 my
detecting short circuit between bus lines Transmitter enabled
tBUS_ERROR Bus error detection time BR—ﬁgﬁ:Inﬂﬁgl\rEbﬂzde' 500 ns
6.17 Over Temperature
Table 19. Over Temperature
Symbol Parameter Conditions Min Typ Max Units
OTrH Over temperature threshold 150 180 °C
OTn Over temperature hysteresis 10 20 °C
6.18 Power Supply Interface
Table 20. Power Supply Interface
Symbol Parameter Conditions Min Typ Max Units
AVOINH High level voltage drop on INH1, INH2 lINv=0.2mA; VBAT=5.5V 0 0.8 \%
I Leakage current Sleep mode, ViNy=0V 5 pA
6.19 Communication Controller Interface
Table 21. Communication Controller Interface
Symbol Parameter Conditions Min Typ Max Units
VTxDH Threshold for detecting TxD as on logical high 0.7*Vio \Y
VTxDIL Threshold for detecting TxD as on logical low 0.3*Vio \Y
ITxDIH TxD high level input current 30 100 MA
ITxDIL TxD low level input current -5 5 MA
VTXENIH Threshold for detecting TXEN as on logical high 0.7*Vio
VTxENIL Threshold for detecting TXEN as on logical low 0.3*Vio
ITxENIH TxEN high level input current -5 5 MA
ITxENIL TXEN low level input current -100 -30 MA
VRxDOH RxD high level output voltage Irxp=-4mA, Vio=5V 0.8*Vio 1.0*Vio
VRxDOL RxD low level output voltage [Rxp=4mA, Vio=5V 0 0.2*Vio
trRxDfall Fall time RxD voltage 80% — 20% of VrxoL; Crxp=15pF 5 ns
tRxDrise Rise time RxD voltage 20% — 80% of VrxpL; CRxp=15pF 5 ns
tRxD_mismatch Mismatch of rise and fall time of RxD | trRxDrise | - | tRxDfall | 2 +2 ns
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6.20 Host Controller Interface
Table 22. Host Controller Interface
Symbol Parameter Conditions Min Typ Max Units
Threshold for detecting SDI as on *
VSDUH Iogical hlgh 0.7*Vio V
Threshold for detecting SDI as on *
Vspi L logical low 037 Vio v
IspI_H SDI high level input current 30 100 MA
Ispi_IL SDI low level input current -5 5 MA
Vspo_oH SDO high level output voltage Ispo=-4mA, Vio=5V 0.8*Vio 1.0*Vio
Vspo_oL SDO low level output voltage Ispo=4mA, Vio=5V 0 0.2*Vio
Threshold for detecting SCLK as on ¥
VSCLK_|H |Ogica| hlgh 0.7 *Vio V
Threshold for detecting SCLK as on %
VscLk L logical low 0.3*Vio v
ISCLK_IH SCLK high level input current 30 100 pA
IscLk_IL SCLK low level input current -5 5 MA
Threshold for detecting SCSN as on ¥
VsCsn logical high 07*Vio| Vv
Threshold for detecting SCSN as on %
VscsniL logical low 0.3*Vio v
ISCSN_IH SCSN high level input current 30 100 MA
IsCSN_IL SCSN low level input current 5 5 PA
VINTN_OH INTN high level output voltage INTN=-4mA, VIO=5V 0.8*Vio 1.0*Vio
VINTN_OL INTN low level output voltage IINTN=4mA, VIO=5V 0 0.2*Vio
BRspj Bit rate 10 kbps 1 Mbps
tSCLK_High Clock high time 500 ns
tSCLK_High Clock low time 500 ns
tpI_setup Data in setup time 20 ns
tDI_setup Data in hold time 10 ns
tSCSN_Hold SCSN in hold time 100 ns
tDo_Delay Data out delay 150 ns
tbos Data out setup time 130 ns
tooH Data out hold time 130 ns
L Time for the SPI to release the SDO
tbo_Hz Data out to high impedance delay bus with respect o CS rising edge 150 ns
: Setup time of SCLK with respect to
tcp_setup Clock setup time CS falling edge 100 ns
. Hold time of SCLK with respect to
tcP_Hold Clock hold time CS falling edge 100 ns
Ispo_pu SDO pull-up current 30 100 MA
[INTN_PU INTN pull-up current 30 100 MA
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6.21 Bus Guardian Interface
Table 23. Bus Guardian Interface
Symbol Parameter Conditions Min Typ Max Units
VBGEH Threshold for detecting BGE as on logical high 0.7*Vio \Y
VBGEIL Threshold for detecting BGE as on logical low 0.3*Vio \%
IBGEH BGE high level input current 30 100 HA
IBGEIL BGE low level input current -5 5 HA
VRXENOH RXEN high level output voltage IRxen=-4mA, Vio=5V 0.8*Vio 1.0*Vio \%
VRxENOL RXEN low level output voltage IrxeN=4mA, VI0=5V 0 0.2*Vio
6.22 Interstar Interface
Table 24. Interstar Interface
Symbol Parameter Conditions Min Typ Max Units
VITRXDOH TRXxD high level output voltage 1 1.25 1.5 \
VTRxDOL TRxD low level output voltage 0 0 0.3 \Y
VTR« H | Threshold for detecting TRxD as logical high 0.7*Veur| V
VTRxD_IL Threshold for detecting TRxD as logical low 0.3 *VBuF Y
RTRXD_PU TRXD Internal pull-up resistance 60 100 180 KQ
tTRxDO1 TRxD rise time 20% — 80% of Vur; CTRxD=60pF 5 ns
tTRxD10 TRxD fall time 80% — 20% of Veur; CTrxp=60pF 5 ns
tisActiveDetection Activity detection time 10 ns
tisldleDetection |dle detection time 10 ns
tisColision Collision detection time 10 ns
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7 Detailed Description

The AS8223 FlexRay Active Star Device consists of six communication paths. During normal operation one of the communication paths is
switched as receiver and the other paths as transmitter. Each of the four Branch Transceivers can be connected to different FlexRay bus lines to
provide bi-directional communication of the extended FlexRay network.

Every message stream received at one communication path is converted into a digital signal and then forwarded to the transmitting
communication paths.

The device supports different low power states which can be controlled by the host controller. Every Branch Transceiver supports several states
for controlling the communication on the respective path.

7.1 Routing Functionality of the Active Star

7.1.1 Branch Transceivers

The basic function of the Branch Transceiver (BT) is to convert the FlexRay bus signal into a digital signal and vice-versa according to the
FlexRay Specification. Each BT includes a transmitter, a receiver, a wake-up detector and a failure detector. The receiver of each branch
transceiver has got a digital interface to the central logic consisting of an RxD and a RXEN signal. Activity is detected on the FlexRay bus when
the differential voltage between the lines BP and BM is lower than VgusactiveLow OF higher than Vaysactiverigh for a time longer than
tactivityDetection. Idle is detected on the bus when the differential signal between BP and BM is higher than VeysactiveLow OF lower than
VBUSActiveHigh for a time longer than tigieDetection. The RXEN signal of the corresponding BT is active low and it gets active when activity on the
FlexRay bus is detected. The RXEN signal of the corresponding BT is at logic high when Idle is detected on the bus (Idle, Idle_LP, Idle_HZ). The
RxD signal is the translated frame from the incoming FlexRay signal to be received by the Active Star. RxD is logical low when the differential
signal between BP and BM is lower than Vpatag. RXD is logical high when the differential signal is higher than Vpata1. The transmitter of the
branch transceiver has got a digital interface to the central logic consisting of a TxD and a TXEN signal. The TxEN signal is an active low signal
used by the Active Star Device to activate the transmitter. The TxD signal is the frame signal coming from the Active Star Device to be
transmitted by the BT into the FlexRay bus. If the TXEN signal is driven low, the transmitter outputs Veusx_pirr_po in case TxD is in logical low,
and outputs Veusx_piFr_p1 in case TxD signal is in logical high. The transmitter signals Veus_piFr Idie in case TXEN is high.

7.1.2 Communication Controller Interface

The AS8223 has a Communication Controller Interface (CC) to connect a FlexRay Communication Controller directly with the central logic of the
Active Star Device (ASD). The CC interface includes one receive data signal RxD, one transmit data signal TxD and one transmit enable signal
TxEN. When sending a data stream, the central logic outputs the digital frame at the RxD signal of the CC interface. The ASD detects idle at the
CC when the voltage level at the TXEN pin is higher than VTxENIH. The ASD detects activity at the CC when the voltage level at the TXEN pin is
lower than VTXENIL. The TxD signal is the frame signal coming from the CC to be transmitted to the central logic. When the TxEN signal is driven
low, the central logic receives Data0 when TxD voltage is lower than VTxDIL; the central logic receives Data1 when TxD voltage is higher than
VTxDIH.

7.1.3 Interstar Interface

The AS8223 has also an Interstar Interface (ISI) to connect two or more of the AS8223 and build a larger FlexRay Active Star (EAS: Extended
Active Star). The signal on the ISI bus is a complementary digital signal transmitted and received by the Active Star on two bus lines TRxD_1
and TRxD_0. TRxD_1 and TRxD_0 are interpreted as logic high if the voltage at the pins is higher than Vtrxp_iH and are interpreted as logic low
if the voltage is lower than VTrxp_IL.

Table 25. Logic Table ISI Receiver

TRxD_0 TRxD_1 State
0 0 ISI Collision
0 1 Data_0
1 0 Data_1
1 1 Idle
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Activity is detected if either Data_0 or Data_1 is detected on the ISI after the activity detection time tisactiveDetection if the previous state was Idle.
Idle is detected if TRXD_1 and TRxD_0 are logic high after the idle detection time tis|gleDetection if the previous state was Activity. In case the ISI
is switched to transmit, the logic table is shown in Table 26.

Table 26. Logic Table

TRXD_0 TRxD_1 State
0 1 Data_0
1 0 Data_1
1 1 Idle

The Interstar Interface has a built-in load regulator, therefore it does not require any additional components like resistors or capacitors when
connecting several AS8223 devices.

7.1.4 Message Forwarding Function of the Active Star

The message forwarding includes all six communication paths (Branch 1 to 4, Communication Controller Interface and Interstar Interface). The
message forwarding of FlexRay data streams is only performed in AS_NORMAL mode. On detecting activity on a communication path, the data
stream is forwarded to all other communication paths. Activity on other communication paths will only be detected after the tears_shut time has
expired. This is to avoid the unwanted transmission of echoes on the bus lines. As a safety measure a longer tears_shut fis used for branches that
have detected electrical errors during the last transmission (open line, short to Vcc and GND, bus short). Collisions among the communication
paths are described in Collisions on page 22. The data stream is passed to the central logic based on the specific communication path that is
configured as the input data source. From the central logic the data stream is transmitted to all the communication paths, except for the
communication path that is configured as the receiver.

7.2 Routing Paths

There are three main routing configurations of the Active Star in AS_NORMAL mode.

7.2.1 Routing Path 1
- The incoming signal is received from one of the AS8223 bus lines (e.g. BT1).
- BT1 detects activity and indicates this on BT2, BT3, BT4, on the ISI and on the CC.
- The data stream is forwarded to BT2, BT3, BT4, to ISl and to CC.
- If BT1 detects idle on the bus, accordingly idle is indicated to BT2, BT3, BT4, to ISl and to CC.
- Now any other communication path can become the input data source.

Figure 3. Routing Path 1
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7.2.2 Routing Path 2
- The CC connected to the AS8223 is the input data stream source.
- First the Active Star detects activity on the CC and indicates activity on all BT and ISI.
- The data stream is then forwarded to all BT, to ISI and to CC.
- When idle on the CC is detected, accordingly idle is indicated to all BT, to ISI and to CC.
- Now any other communication path can become the input data source.

Figure 4. Routing Path 2
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7.2.3 Routing Path 3
- A data stream from another AS8223 using the ISI is submitted.
- First the Active Star detects activity on the ISI and indicates activity on all BT and the CC.
- The data stream is forwarded to all BT and to CC.
- When idle on the ISl is detected, accordingly idle is indicated to all BT and to CC.
- Now any other communication path can become the input data source.

Figure 5. Routing Path 3
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7.3 Collisions

7.3.1 Extended Active Star (EAS) Collision

Collision is detected on the Interstar Interface if TRxD_0 and TRxD_1 are lower than VtrypiL for a time longer than tiscoliision (ISI collision is
possible only if two AS transmit different data on ISI).

7.3.2 Active Star Device Collision

Collision is detected if two or more elements: BT, CC or IS| are receiving an activity within a time tstar_coL or if one path: BT or CC are receiving
an activity and EAS collision is detected or if only EAS collision is detected.

7.3.3 Active Star Collision Sequence

. AS collision is detected.

. DATAQ is forced on all communication paths except the colliding communication paths.

. The colliding communication paths are detecting idle or they are in BT_FAILSILENT mode.
. The CCl detects idle or timeout during collision.

. The ISl is released to idle.

. Idle or timeout is detected at the ISI.

. Not colliding CCl and BT are released to idle.

. End of AS caollision.

o N O O B~ W DN =

7.4 Operation Mode of the Active Star Device
The AS8223 provides the following operating modes:

m  AS_NORMAL: Non low power mode

m  AS_STANDBY: Low power mode

m  AS_SLEEP: Low power mode

7.4.1 APM (Autonomous Power Mode)
In Autonomous Power mode the AS8223 operates without host controller interaction. The APM flag indicates if the Autonomous Power mode is
active or deactivated.
Autonomous Power mode is exited in case of
- A host command forcing the device to change the operation mode
- The APM flag is reset through a host command

The Autonomous Power mode is active
- After Power-on
- After a Wake-up event
- During undervoltage of Vio
- The APM flag is reset via a host command

7.4.2 AS_NORMAL Mode
- The message forwarding is active (see Message Forwarding Function of the Active Star on page 20).
- If no activity is detected on the communication paths, BT is BRANCH_IDLE, ISl is idle and CCl is idle.
- If bus activity is detected at one BT, all BTs enter BRANCH_ACTIVE.
- If an undervoltage Vcc is detected, the device enters AS_STANDBY mode.
- If all communication paths stay inactive for longer than tassieep and the APM mode is set, the device enters AS_SLEEP mode.

www.austriamicrosystems.com/AS8223 Revision 1.0 22 - 47


http://www.austriamicrosystems.com/eng/Products/Interfaces/FlexRay-Transceivers/AS8223

AS8223

Datasheet - Detailed Description

@? austriamicrosystems

7.43 AS_STANDBY Mode

- All branches are forced to BRANCH_LOWPOWER mode. The current consumption is significantly reduced compared to AS_NORMAL
mode.

- Local and remote wake-up detector is active.

- If a wake-up event is detected, the device enters AS_NORMAL mode.

- If the undervoltage at Vcc recovers and the APM mode is set, the device enters AS_NORMAL mode.

- If all communication paths stay inactive for longer than tassLegp and the APM flag is set, the device enters AS_SLEEP mode.

- Ifthe undervoltage condition at Vcc persists for longer than tuy_peTecTion, the APM flag is set and power-on flag is set, the device enters
AS_SLEEP mode.

744 AS_SLEEP Mode

- All branches are forced to BRANCH_LOWPOWER mode. The current consumption is reduced compared to AS_NORMAL and
AS_STANDBY mode.

- Local and remote wake-up detector is active.

- If a wake-up event is detected, the device enters AS_NORMAL mode.

7.5 Non Operating Modes of the Active Star
The AS8223 provides the following non-operating mode:

751 AS_POWEROFF

- In this mode the device is not operable.

- INH1 and INH2 are floating.

- Branches are inidle_HZ.

- Local and remote wake-up detector is active.
- RxD and RxEN are set to high.

7.6 Mode Transitions of the Active Star

Starting from every operation mode the device enters AS_POWEROFF in case a power off event occurs regardless of wake-up events and host
commands.

Starting from the AS_POWEROFF mode the device enters AS_STANDBY only in case a power on event occurs.

Starting from the AS_STANDBY mode the device enters AS_NORMAL if a wake-up event occurs regardless of any of the undervoltage flags and
host commands.

Starting from the AS_NORMAL mode the device enters AS_STANDBY in case Vcc undervoltage reaction flag is set regardless of wake-up
events and host commands.

Starting from the AS_NORMAL mode the device will stay in AS_NORMAL even if VBAT undervoltage flag is set.
Starting from the AS_NORMAL mode the device will stay in AS_NORMAL even if Vio undervoltage flag is set.

Starting from the AS_SLEEP mode the device enters AS_NORMAL if a wake-up event occurs regardless of any of the undervoltage flags and
host commands.
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Figure 6. State Machine
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Host command “Reset APM Flag*
OR
Host command “Set APM Flag*
OR

Host command ,GO TO AS_STANDBY*

(< 1ms).

Vrec_Vear

UV_Vec detection

UV_Vaar OR Vrec_Vear

AS_POWEROFF
UV_Vio OR Vrec_Vio
UV_Vee OR Vree_Vee

Host command ,GO TO AS_SLEEP*

: o
Host command ,Reset APM Flag* Host command ,RESET"
OR OR

From any State
Host command “Set APM Flag* UV_Voo AND UV_Vear
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Table 27. Active Star Mode Transition
Initial Mode Resulting Mode Condition Priority
AS_POWEROFF Undervoltage Vcc detection (<1ms) AND undervoltage VBAT event 1
AS_STANDBY Undervoltage Vcc detection (<1ms) 2
AS_STANDBY Internal chip failure 3
AS_STANDBY Host command “go to AS_STANDBY mode” 4
AS_SLEEP Host command “go to AS_SLEEP mode” 4
AS_SLEEP Sleep timeout expired (tassLeep) AND APM flag set 5
AS_NORMAL Undervoltage VBAT event 6
AS_NORMAL AS_NORMAL Undervoltage recovery VBAT event 6
AS_NORMAL Undervoltage Vio event 6
AS_NORMAL Undervoltage recovery Vio event 6
AS_NORMAL Host command “reset APM flag” 6
AS_NORMAL Host command “set APM flag” 6
AS_NORMAL All branches, CC and IS are inactive 6
AS_NORMAL One or more branches or CC or IS are active 6
AS_NORMAL Host command “go to AS_NORMAL mode” 6
AS_POWEROFF Undervoltage Vcc reaction (<1ms) AND undervoltage VBAT event 1
AS_NORMAL Local Wake event 2
AS_NORMAL Remote Wake event from branch_1 2
AS_NORMAL Remote Wake event from branch_2 2
AS_NORMAL Remote Wake event from branch_3 2
AS_NORMAL Remote Wake event from branch_4 2
AS_NORMAL Wake on Interstar Interface detected 2
AS_NORMAL Undervoltage recovery Vcc event AND APM flag is set 3
AS_NORMAL Host command “go to AS_NORMAL mode” 4
AS_SLEEP Host command “go to AS_SLEEP mode” 4
AS_STANDBY AS_SLEEP Sleep timeout expired (tassLeep) AND APM flag set 5
AS_SLEEP Undervoltage Vcc event and APM flag is set and PWON=0 6
AS_STANDBY Undervoltage Vcc event and (APM flag is not set or PWON=1) 7
AS_STANDBY Undervoltage recovery Vcc event AND APM flag is not set 7
AS_STANDBY Undervoltage VBAT event 7
AS_STANDBY Undervoltage recovery VBAT event 7
AS_STANDBY Undervoltage Vio event 7
AS_STANDBY Undervoltage recovery Vio event 7
AS_STANDBY Host command “reset APM flag” 7
AS_STANDBY Host command “set APM flag” 7
AS_STANDBY Host command “go to AS_STANDBY mode” 7
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Table 27. Active Star Mode Transition
Initial Mode Resulting Mode Condition Priority
AS_POWEROFF Undervoltage Vcc reaction (<1ms) AND undervoltage VBAT event 1
AS_NORMAL Local Wake event 2
AS_NORMAL Remote Wake event from branch_1 2
AS_NORMAL Remote Wake event from branch_2 2
AS_NORMAL Remote Wake event from branch_3 2
AS_NORMAL Remote Wake event from branch_4 2
AS_NORMAL Wake on Interstar Interface detected 2
AS_NORMAL Host command “go to AS_NORMAL mode” 3
AS_STANDBY Host command “go to AS_STANDBY mode” 3
AS_SLEEP AS_SLEEP Undervoltage VBAT event 4
AS_SLEEP Undervoltage recovery VVBAT event 4
AS_SLEEP Undervoltage Vio event 4
AS_SLEEP Undervoltage recovery Vio event 4
AS_SLEEP Undervoltage Vcc event APM flag is not set 4
AS_SLEEP Undervoltage Vcc event APM flag is set 4
AS_SLEEP Undervoltage recovery Vcc event 4
AS_SLEEP Host command “go to AS_SLEEP mode” 4
AS_SLEEP Host command “reset APM flag” 4
AS_SLEEP Host command “set APM flag” 4
AS_STANDBY Undervoltage recovery Vcc event 1
AS_POWEROFF AS_STANDBY Undervoltage recovery VBAT event 1
AS_POWEROFF Undervoltage recovery Vio event 2
Table 28. Pin Signalling and Operating Modes
Operating Mode Shats
RxD RXEN
L L
AS_NORMAL Bus = Data_0 Bus = Active
H H
Bus = Idle or Data_1 Bus = Idle
AS_STANDBY not (Wake-up flag) not (Wake-up flag)
AS_SLEEP not (Wake-up flag) not (Wake-up flag)
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7.7 BRANCH Operating Modes

Each branch of an Active Star has the following operating modes:

BRANCH_LOWPOWER: Low power mode
BRANCH_IDLE: Non low power mode
BRANCH_ACTIVE: Non low power mode
BRANCH_DISABLED: Low power mode
BRANCH_FAILSILENT: Non low power mode

7.7.1 BRANCH_LOWPOWER Mode

- Receiver and transmitter are deactivated.

- The branch signals Idle_LP on the bus.

- The wake-up detector is activated.

- If a wake-up is detected the branch forces the Active Star into AS_NORMAL mode.

- In case the Active Star statemachine enters AS_NORMAL mode the branch enters BRANCH_IDLE.

7.7.2 BRANCH_IDLE Mode

- Receiver and transmitter are deactivated.

- Activity detection is active.

- The wake-up detector is deactivated.

- The branch signals Idle on the bus.

- The branch enters BRANCH_ACTIVE if activity is detected on this branch (and the ears_shut timer has expired), or on another branch

activity is detected.

- The branch enters BRANCH_DISABLED upon host command.
- The branch enters BRANCH_LOWPOWER if the Active Star statemachine leaves AS_NORMAL mode.

7.7.3 BRANCH_ACTIVE Mode

- Receiver and transmitter are activated.

- The wake-up detector is deactivated.

- If BRANCH_ACTIVE is entered upon detection of activity on the bus, the received data stream is passed to the central logic.

- IfBRANCH_ACTIVE is entered upon request of the Active Star statemachine, the data stream coming from the central logic is transmitted

by this branch to the bus.

- In case Idle is detected on the branch and no transmission is requested by internal logic then BRANCH_IDLE is entered.
- After receiving a data stream on a branch for longer than tgranchNoiseTimeout the branch is excluded from communication and enters

BRANCH_FAILSILENT.

- The branch enters BRANCH_DISABLED upon host command.
- The branch enters BRANCH_LOWPOWER if the Active Star statemachine leaves AS_NORMAL mode.

7.7.4 BRANCH_DISABLED Mode

- This state is only entered upon host command.

- Receiver and transmitter are deactivated.

- The wake-up detector is deactivated.

- The branch signals Idle_LP on the bus.

- Ifin BRANCH_DISABLED, the branch is forced into BRANCH_LOWPOWER if the Active Star statemachine leaves AS_NORMAL mode.
- The branch enters BRANCH_IDLE upon host command.
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7.7.5 BRANCH_FAILSILENT Mode
- Receiver and transmitter are deactivated.
- The branch signals Idle on the bus.
- The wake-up detector is deactivated.
- Incase Idle is detected at a branch for at least texit fail, then BRANCH_IDLE is entered.
- The branch enters BRANCH_DISABLED upon host command.

- The branch enters BRANCH_LOWPOWER if the Active Star statemachine leaves AS_NORMAL mode.

7.8 Non Operating Modes of BRANCH Logic
The AS8223 provides the following non-operating mode:

7.8.1 BRANCH_POWEROFF Mode

- This state is entered if the Active Star enters AS_POWEROFF.
- Activity detection and wake-up detection are deactivated in this state.
- The bus wires are not terminated to GND (bus state: Idle_HZ).

- In case the Active Star statemachine enters AS_STANDBY the branch enters BRANCH_LOWPOWER.

7.9 Branch Transitions

Figure 7. Branch State Machine
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Table 29. Branch Transition
Initial Mode Resulting Mode Condition Priority
BRANCH_POWEROFF Active Star enters AS_POWEROFF 1
BRANCH_LOWPOWER Active Star enters AS_SLEEP 2
BRANCH_LOWPOWER Active Star enters AS_STANDBY 2
BRANCH _ACTIVE BRANCH_DISABLED Host command “go to BRANCH_DISABLED mode” 3
BRANCH_FAILSILENT Noise timeout expired 4
BRANCH_FAILSILENT Bus error detected 5
BRANCH_IDLE Idle on all branches AND CC inactive AND IS inactive 6

BRANCH_POWEROFF

Active Star enters AS_POWEROFF

=N

BRANCH_LOWPOWER Active Star enters AS_SLEEP 2
BRANCH_LOWPOWER Active Star enters AS_STANDBY 2
BRANCH_ IDLE BRANCH_DISABLED Host command “go to BRANCH_DISABLED mode” 3
BRANCH_ACTIVE Bus Activity detected on this branch 4
BRANCH_ACTIVE Bus Activity detected on other branch 4
BRANCH_ACTIVE Activity detected on CC 4
BRANCH_ACTIVE Activity detected on ISI 4
BRANCH_POWEROFF Active Star enters AS_POWEROFF 1
BRANCH_ LOWPOWER BRANCH_LOWPOWER Active Star enters AS_SLEEP 2
BRANCH_LOWPOWER Active Star enters AS_STANDBY 2
BRANCH_IDLE Active Star enters AS_NORMAL 3
BRANCH_POWEROFF Active Star enters AS_POWEROFF 1
BRANCH_ DISABLED BRANCH_LOWPOWER Active Star enters AS_SLEEP 2
BRANCH_LOWPOWER Active Star enters AS_STANDBY 2
BRANCH_IDLE Host command “go to BRANCH_IDLE mode” 3
BRANCH_POWEROFF Active Star enters AS_POWEROFF 1
BRANCH_LOWPOWER Active Star enters AS_SLEEP 2
BRANCH_FAILSILENT | BRANCH_LOWPOWER Active Star enters AS_STANDBY 2
BRANCH_DISABLED Host command “go to BRANCH_DISABLED mode” 3
BRANCH_IDLE Idle detected for at least texit_fail 4
BRANCH_POWEROFF | BRANCH_LOWPOWER Active Star enters AS_STANDBY 1
7.10 Undervoltage Events
7.10.1 Undervoltage VCC Reaction Event
An undervoltage Vcc event is detected if the Vcc voltage falls below VccTHL for a time longer than tyy_ReacTION
7.10.2 Undervoltage VCC Detection Event
An undervoltage Vcc event is detected if the Vcc voltage falls below VccTHL for a time longer than tyy_peTECTION
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7.10.3 Undervoltage Recovery VCC Event
An undervoltage recovery at Vcc is detected if the Vcc voltage exceeds the voltage threshold VccTHH for a time longer than tuy_RECOVERY.

7.10.4 Undervoltage VBaT Event
An undervoltage VBAT event is detected if the VBAT voltage falls below VBATTHL for a time longer than tyy_reacTION

7.10.5 Undervoltage Recovery VBaT Event
An undervoltage recovery at VBAT is detected if VBAT exceeds the voltage threshold VBATTHH for a time longer than tyy_RECOVERY-.

7.10.6 Undervoltage VIO Event
An undervoltage Vio event is detected if the Vio voltage falls below VioTHL for a time longer than tyy_ReacTION.

7.10.7 Undervoltage Recovery VIO Event
An undervoltage recovery of Vio is detected if Vio exceeds the voltage threshold VioTHH for a time longer than tyy_RecoOVERY.

7.10.8 Power On/Off Events
m  Starting from AS_POWEROFF mode a power-on (PWON) event occurs if either VBAT or Vcc undervoltage flag is reset.

m A power off event in any operation mode is detected in case VBAT and Vcc undervoltage flags are set.

7.11 Wake-up Events

A wake-up event can be detected only in low power modes of the Active Star (AS_STANDBY and AS_SLEEP) if one of the following events
oceur:

m  Remote wake event on one or more branches
m  Local wake-up event

m S| wake-up event

7.11.1 Remote Wake-up Event

A remote wake-up event is detected after the reception of at least two consecutive wake-up symbols within tgywy in BRANCH_LOWPOWER. The
wake-up symbol is defined as Data_0 longer than tgyyg followed by Idle or Data_1 longer than tswuidie Every branch has a remote wake-up
detector with its corresponding remote wake-up flag implemented. A remote wake-up flag is set if a remote wake-up event occurs.

Itis possible to disable the remote wake-up sensitivity on selected branches by setting the corresponding bits in the Remote Wakeup Disable

register (see page 40). A disabled branch will reduce power consumption during AS_STANDBY mode. Upon wake-up, the branch transceiver
will be enabled only if Vcc is higher than VecThH for longer than tuv_pEBOUNCING.

Figure 8. Signal for Wake-up Pattern Recognition
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7.11.2 Local Wake-up Event
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In all low power modes of the Active Star, if the voltage on the WAKE pin falls below Vi wuytH for longer than tuwritter, @ local wake-up event is
detected. At the same time the biasing of the pin is switched to pull-down. If the voltage on the WAKE pin rises above VwurtH for longer than
tLwrilter, @ local wake-up event is detected. At the same time the biasing of the pin is switched to pull-up. The pull-up and down mechanism of the
local wake pin is active in all operation modes of the ASD.

Figure 9. WAKE Input Pin Behavior
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7.11.3 Interstar Wake-up Event

In all low power modes of the Active Star (AS_SLEEP, AS_STANDBY), an activity on the ISI generates an ISI wake-up event.

7.12 Host Interface Events

An host interface event is detected if one of the host commands “go to AS_NORMAL mode”, “go to AS_SLEEP mode”, “go to AS_STANDBY
mode”, “set APM flag” or “reset APM flag” is received via the SPI interface (rising edge on the CSN pin).
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7.13 Sleep Timer Events

7.13.1 Enable Condition

Starting from AS_NORMAL mode or AS_STANDBY mode the sleep timer is enabled when APM flag is set and no activity on BT, ISI and CC is
detected.

7.13.2 Reset Condition

The sleep timer is reset and it starts again whenever a host command (set/reset APM, go to command, set/reset FIN) or activity at one of the
communication elements is detected or a higher priority event causes a transition between the Active Star states.

7.13.3 Timeout Condition
Starting from AS_NORMAL mode or AS_STANDBY mode, sleep timer event occurs if the sleep timer expired after tassLEgp.

7.14 Loss of Ground

In case the ground of the device is disconnected and the host pins are open the bus lines are switched to Idle_HZ.

7.15 Error and Status Flags

The Active Star device has a general error/status register and four branch error/status registers.

7.15.1 General Active Star Error Flags

Undervoltage Veat Flag UVVBAT _det. The UVVBAT _det flag is set if an undervoltage VBAT event is detected. The flag is reset if an
undervoltage recovery VBAT event is detected and if a wake-up event is detected.

Undervoltage VIO Flag UVVIO_det. The UVVIO_det flag is set if an undervoltage Vio event is detected. The flag is reset if an
undervoltage recovery Vio event is detected, when the Active Star enters AS_POWEROFF and if a wake-up event is detected.

Undervoltage VCC Flag UVVCC_det. The UVVCC_det flag is set if an undervoltage Vcc event is detected. The flag is reset when an
undervoltage recovery Vcc event is detected and if a wake-up event is detected.

Over-temperature Flag OT. This flag can only be set/reset in the AS_NORMAL. The flag is set if the junction temperature exceeds OTTH
and it is reset if the junction temperature falls below OTTL. The bus drivers are disabled when this flag is set.

Communication Controller Timeout Flag TXEN_Timeout. If in AS_NORMAL the Communication Controller keeps the TxEN signal
asserted low and the BGE asserted high for a time longer than tactiveTimeout the CC Noise Timeout will be set, the Active Star will ignore the
signal coming from TxD at the CC Interface and behave as if TXEN would be high. The flag is reset after texit_fail Since the TXEN signal is driven
high or BGE is driven low and in AS_POWEROFF.

Interstar Noise Timeout Flag IS_TIMEOUT. When at the Interstar interface for longer than tisnoiseTimeout activity is detected, the Interstar
Noise Timeout flag will be set, the Active Star will ignore the data signal coming from the Interstar interface. The flag is reset after texit f4il Since
Idle is detected and when entering AS_POWEROFF.

7.15.2 General Active Status Flags
Power-On Flag PWON. The power-on flag is set in the AS_POWEROFF state and it is reset entering AS_NORMAL.

Undervoltage VCC Reaction Flag UVVCCREA _det. The UVVCCREA _det flag is set when an undervoltage Vcc reaction event is
detected. The flag is reset when an undervoltage recovery Vcc event is detected, when a wake-up event is detected.

Autonomous Powering Mode Flag APM. When the Active Star is in its autonomous powering mode, the APM flag is set. When the Active
Star leaves the Autonomous Powering mode the APM flag is reset.

Local Wake Flag LWAKE. The local wake-up flag is set if a local wake-up event occurs. The local wake-up flag is reset entering a low power
mode from AS_NORMAL, when an undervoltage event occurs and entering AS_POWEROFF.

Interstar Wake Flag ISWAKE. The ISI wake-up flag is set if an IS wake-up event occurs. The ISI wake-up flag is reset entering a low power
mode from AS_NORMAL, when an undervoltage event occurs and entering AS_POWEROFF.

Global Wake Flag WAKE. The flag is the logical “OR” between LWAKE, ISWAKE and the RWAKE flags of all branches.
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Communication Controller Collision Flag CC_COL. This flag is set when CC and IS or BT are receiving an activity within a time
tsTAR_coL. The flag is reset when all the paths signal no activity to the central logic and in AS_POWEROFF.

ISI Collision Flag ISI_COL. This flag is set when IS| and BT or CC are receiving an activity within a time tstar_coL. The flag is reset when all
the paths signal no activity to the central logic and in AS_POWEROFF.

EAS Collision Flag EAS_COL. This flag is set when an EAS collision is detected. The flag is reset when EAS collision is not present and in
AS_POWEROFF.

General Collision Flag COLLISION. This flag is the logical “OR” of all collision flags.

AS Operation Mode Flag AS1:AS0. The current operating mode of the Active Star is coded with two flags on the status register.
Table 30. State Coding of Active Star

AS1:AS0O Active Star State
00 AS_POWEROFF
01 AS_STANDBY
10 AS_NORMAL
11 AS_SLEEP

7.15.3 Branch Error Flags

Flags related to branch errors can be read on the branch status flag registers (at address 0x02, 0x03, 0x04, 0x05).

Bus Error. The bus error flag is set when 2 consecutive rising edges on the TxD pin without any rising edge on the RxD pin are detected or if 2
consecutive falling edges on the TxD pin without any falling edge on the RxD pin are detected.

This flag can be set only in BRANCH_ACTIVE mode of the branch operation states if the transmitter is enabled. The flag is reset after readout
and in AS_SLEEP or AS_STANDBY mode.

Low and High Current Internal Flag. These flags can be set in BRANCH_ACTIVE if the driver is enabled and during the transmission of
Data1 or Data0 for at least tgys_ERROR.

The flags are reset after readout or if the branch enters the BRANCH_LOWPOWER state.

Table 31. Low Current and High Current Internal Flags

Flag Set Condition on Data Set Condition on Pin Current
Low current BP high side driver Data1 |Igp| < ItHL for more than tsus_ERROR
Low current BP low side driver Data0 |lgp| < IHL for more than tsus_ERROR
Low current BM high side driver Data0 |lm| < ITHL for more than tsus_ERROR
Low current BM low side driver Data1 |lm| < ITHL for more than tsus_ERROR
High current BP high side driver Data1 |Igp| > ITHH for more than tgus_ERROR
High current BP low side driver Data0 |lgp| > ITHH for more than tgys_ERROR
High current BM high side driver Data0 |lm| > ITHH for more than tsys_ERROR
High current BM low side driver Data1 |lm| > ITHH for more than tsus_ERROR

Note: Detection of the fault conditions depends on the FlexRay network design.
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BP Open Line. This flag is the logical “OR” between “low current on BP high side” and “low current on BP low side”.
BM Open Line. This flag is the logical “OR” between “low current on BM high side” and “low current on BM low side”.
BP Short Circuit to VCC. This flag is set if “high current on BP low side” flag is set.

BP Short Circuit to GND. This flag is set if “high current on BP high side” flag is set.

BM Short Circuit to VCC. This flag is set if “high current on BM low side” flag is set.

BM Short Circuit to GND. This flag is set if “high current on BM high side” flag is set.

Short Circuit Between BP and BM. This flag can only be set in BRANCH_ACTIVE mode in case the driver is enabled. The bus activity
signal (RXEN) is low during transmission, otherwise the flag is set. The flag is reset after readout and if the branch enters
BRANCH_LOWPOWER.

Note: The flag is meaningful only if no other short circuit flag is set.

Branch Noise Timeout BRANCH_timeout. Starting from BRANCH_ACTIVE after receiving activity for longer than tgranchNoiseTimeout the
noise timeout flag of this branch will be set, the branch is then excluded from communication and enters BRANCH_FAILSILENT. The flag is reset
after texit_fail Since Idle is detected and if the branch enters BRANCH_LOWPOWER.

7.15.4 Branch Status Flags

Bus Activity Flag BUSACTIVE. Starting from a non low power mode if activity is detected on the bus the BUSACTIVE flag is set. The flag is
reset if the bus becomes idle or enters BRANCH_LOWPOWER.

Branch Collision Flag BT_COL. This flag is set if BT and ISI or CC are receiving an activity within a time tstar_coL. The flag is reset after
readout and in AS_SLEEP or AS_STANDBY mode.

Remote Wake Flag RWAKE. The remote wake-up flag is set if a remote wake-up event is detected. The remote wake-up flag is reset
entering a low power mode from AS_NORMAL, if an undervoltage event occurs and entering AS_POWEROFF.

Branch Operating Mode Flags BS2:BS1:BS0.
Table 32. BS2:BS1:BS0

BS2:BS1:BS0
000 BRANCH_POWEROFF
001 BRANCH_LOWPOWER
010 BRANCH_IDLE
oM BRANCH_ACTIVE
100 BRANCH_DISABLED
101 BRANCH_FAILSILENT
110 BRANCH_TXONLY

Branch Logical Idle Flag BRANCH_IDLE. This flag is reset in BRANCH_ACTIVE and it is set in all the other branch modes.
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7.16 INTN

Starting from every operating mode INTN is forced to digital low in case one error flag or a collision flag is changing its value. Starting from
AS_SLEEP or AS_STANDBY the INTN pin is forced low also in case a wake-up event is detected. INTN is released to digital high in case of SPI
reading command to address 0x00. The pin is low at AS_POWEROFF.

7.17 SPI Interface

The SPI interface is for reading operations of the status flags and for accepting commands from the host controller. The SPI access is only
possible if UVVIO flag is not set and at least one of the UVVCC or UVVBAT flags is reset. In case the SCSN is high, the SDO pin is switched to
high impedance.

The status flags of the Active Star device are organized in 6 status registers, one for the Active Star, one for the Controller/Interstar Interface and
four registers for the status and error flags for the branches. These registers are read only (every write access is ignored).

There are 8 command registers. With the command registers state transitions of the Active Star or branch transitions are initiated, as well the
APM and FIN flag is set and reset or the INTN is forced to low. The command register can be read.

7.17.1 SPI Frame

Within one SCSN cycle (SCSN on logical low) 16 clock periods (SCLK) are expected. Any deviation in the number of clock periods is recognized
as an error and the access is ignored. Any bit sampling is performed with the falling clock edge and the data is shifted with the rising clock edge
(starting from MSB).

A frame is done by a first byte for command (write or read) and address and a following byte that can be the data to write or an undefined
sequence of bits when the command is read. Command is coded on the first bit, while address is given on 7 bits.

Table 33. First SPI Frame Byte

Command
o | oA | A | oM oM | om | M| A
Table 34. Second SPI Frame Byte
Command
D7 . o | o5 | o4 | D3 | D2 | D | DO
Table 35. SPI Command Code
CMD Command <A6:A0> Description
1 WRITE ADDRESS Writes data byte on the given address
0 READ ADDRESS Reads data byte from the given address

In case of read command the value of the addressed register is loaded on the 16" SCLK falling edge, if another SCLK falling edge is received
before SCSN rising edge this data is discharged. If the read SPI frame is valid, on the 1% SCLK rising edge of the next frame (write or read

frame) the SPI starts shifting out the previous loaded value, starting with the MSB. On the 16" falling edge of SCLK the read out sequence stops,
the SPI can be released by returning the level of SCSN to High. As soon as SCSN is high the SDO output goes low. If the previous frame was
not valid or it was a write command the SDO output remains low.
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7.17.2 Write Access (no previous valid read access)

Figure 10. SPI Write Access (in case no previous valid read command is received SDO stays low)
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7.17.3 Read Access

Figure 11. SPI Read Access (second host command can be a write or a read command)
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7.17.4 Register Settings
Table 36. Register Settings
Register Address Type Reset Value
AS status flag register 0x00 read-only 0x0067
CC/ISI status flag register 0x01 read-only 0x0000
Branch 1 status flag register 0x02 read-only 0x8000
Branch 2 status flag register 0x03 read-only 0x8000
Branch 3 status flag register 0x04 read-only 0x8000
Branch 4 status flag register 0x05 read-only 0x8000
APM flag command register 0x06 read/write 0x0001
AS Host command register 0x07 read/write 0x0000
Branch 1 command register 0x08 read/write 0x0000
Branch 2 command register 0x09 read/write 0x0000
Branch 3 command register 0x0A read/write 0x0000
Branch 4 command register 0x0B read/write 0x0000
Reserved 0x0C
Reserved 0x0D
Noise Timeout register 0x0E read/write 0x00BB
Texit_fail register 0xOF read/write 0x0057
Tears_shut register 0x10 read/write 0x000A
POR register 0x11 read/write 0x0000
Tears_shut_faulty register 0x12 read/write 0x0031
Remote wake-up disable register 0x13 read/write 0x0000
VCCUV _filter register 0x14 read/write 0x000F
AS Status Flag Register (address 0x00, read-only).
Table 37. Status Register Bits of Active Star
Bit AS Status Flags Symbol
Bit 0 Undervoltage VBAT UVVBAT _det
Bit 1 Undervoltage Vio UWIO_stored’
Bit 2 Undervoltage Vcc UVVCC_det
Bit 3 Over temperature oT
Bit 4 Global Wake WAKE
Bit 5 Autonomous Power Mode active APM
Bit 6 Power on PWON
Bit 7 Local Wake LWAKE
Bit 8 Internal frequency FIN
Bit 9 Error or Wake-up in CC/ISI status ERRWAKEOQ
Bit 10 Error or Wake-up in BR1 status ERRWAKE1
Bit 11 Error or Wake-up in BR2 status ERRWAKE2
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Table 37. Status Register Bits of Active Star
Bit AS Status Flags Symbol
Bit 12 Error or Wake-up in BR3 status ERRWAKE3
Bit 13 Error or Wake-up in BR4 status ERRWAKE4
Bit [14:15] Active Star State AS1:ASO
1. UWIO_stored is set if UVVIO_det is set and it is reset after an SPI access.
CC /1Sl Status Flag Register (address 0x01, read-only).
Table 38. Status Register Bits of Controller / ISI
Bit CC /ISl Status Flags Symbol
Bit 0 TXEN Timeout TXEN_timeout
Bit 1 CC Collision CC_COL
Bit [2:7] Reserved
Bit 8 Interstar Wake flag ISWAKE
Bit9 Electrical Collision EAS_COL
Bit 10 Interstar Collision IS_COL
Bit 11 Interstar Timeout IS_TIMEOUT
Bit [12:15] Reserved
Branch Status Flag Registers (addresses 0x02, 0x03, 0x04, 0x05, read-only).
Table 39. Status Register Bits for One Branch — example for Branch_x
Bit BRANCH STATUS FLAGS to Host Controller Interface Symbol
Bit 0 Bus Error (input / output comparison) BUSERRx
Bit 1 Bus Activity flag (1 bus active / 0 bus idle) BUSACTIVEx
Bit 2 Branch Collision flag BRANCHx_COL
Bit 3 BP open line BPx_OL
Bit 4 BP short circuit to Vcc BPx_VCC
Bit 5 BP short circuit to GND BPx_GND
Bit 6 BM open line BMx_OL
Bit 7 BM short circuit to Vcc BMx_VCC
Bit 8 BM short circuit to GND BMx_GND
Bit 9 Short circuit between BP and BM BPx_BMx
Bit 10 Remote Wake flag RWAKExX
Bit 11 Branch Activity Timeout BRANCHx_TO
Bit [12:14] Branch State BRANCHx_BSx
Bit 15 Logic Idle flag BRANCHx_IDLE
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APM Flag Command Register (address 0x06, read / write).
Table 40. APM Command Register Bit
Bit[0] APM FLAGS from Host Controller Interface Symbol
0 Reset APM flag command RESET_APM
1 Set APM flag command SET_APM
AS Host Command Register (address 0x07, read / write).
Table 41. AS Host Command Register Bit
Bit1:[0] AS State from Host Controller Interface Symbol
01 Go to AS_STANDBY GOTOSTANDBY
10 Go to AS_NORMAL GOTONORM
1 Go to AS_SLEEP GOTOSLEEP
00 Reserved
BRANCH Command Registers (addresses 0x08, 0x09, 0x0A and 0x0B, read / write).
Table 42. Host Command Register Bits
Bit [1:0] BRXx State from Host Controller Interface Symbol
01 Go to BranchX_Disabled BRx_DIS
10 Go to BranchX_ldle BRx_IDLE
Others Reserved
NoiseTimeout Register (address 0xOE, read / write).
Table 43. NoiseTimeout Register
Bit Thoise_timeout Symbol
. Thoise_timeout = (SPI value*16+ 1) * Tstep
Bit[0:7] (Tstep is between 0.5us and 2us) NOISE_LSB
Note:  TgranchNoiseTimeout = 1CCNoiseTimeout = I noise_timeout
TISNoiseTimeout =2*Tnoise_timeout
Texit_fail Register (address 0xOF, read / write).
Table 44. Texit_fail Register
Bit Texit Fail Symbol
1: Exit fail silent when idle is detected on all elements.
7 0: Exit fail silent when idle is detected on the branch. EXIT_COND
. texit_fail = (SPI value+ 1) * Tstep
[6:0] (Tstep is between 12.5ns and 20ns) EXIT_FAIL
Tears_shut Register (address 0x10, read / write).
Table 45. Tears_shut Register
Bit Tears Shut Symbol
. tears_shut = SP' VaIUe*S*Tstep
[5:0] (Tstep is between 12.5ns and 20ns) EARS_SHUT
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POR Register (address 0x11, read / write).
Table 46. Reset Command Register Bit

Bit Reset from Host Controller Interface Symbol

0 Force reset (will be reset to 0 as soon as RESET is generated) RESET

Tears_shut_faulty Register (address 0x12, read / write).
Table 47. Tears_shut_faulty Register

Bit Tears Shut_f Symbol
. tears_shu_f = SP' Value*s*Tstep
[5:0] (Tstep is between 12.5ns and 20ns) EARS_SHUT_F
Remote wake-up Disable Register (address 0x13, read / write).
Table 48. Disable Remote Wake-up Register
Bit Disable Remote wake-up Receiver Symbol
0 Disable Branch 1 remote wake-up receiver WAKEO_MASK
1 Disable Branch 1 remote wake-up receiver WAKE1_MASK
2 Disable Branch 1 remote wake-up receiver WAKE2_MASK
3 Disable Branch 1 remote wake-up receiver WAKE3_MASK
VCCUV Filter Register (address 0x14, read / write).
Table 49. VCCUV Filter Register
Bit VCCUV Debouncing Time Symbol
. tvccuv_DEBOUNCING = (SPI value + 1) * Tstep
[5:0] (Tstep is between 0.5us and 2ys) VCC_UV_DEB

Note: This parameter is used only for VCCUV debouncing; tyv_pesouncinG is not affected.
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7.18 Timings

In the following paragraphs timing waveforms and parameters are exposed.

7.18.1 Write

Figure 12. Write Access Timing
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7.19 Inhibit Pins

INH1 and INH2 are output pins of the AS8223. They can be used to control an external power supply. INH1 is floating if the device is in

@? austriamicrosystems

AS_SLEEP or AS_POWEROFF and it is driven to VBAT level if the Active Star is in one of the other modes. INH2 is floating if the device is in
AS_SLEEP or AS_STANDBY or AS_POWEROFF and it is driven to VBAT level if the Active Star is in one of the other modes. A pull-down
resistor should be used to force the floating outputs to ground.

Table 50. Function Table of Inhibit Pins

AS_State INH1 INH2
AS_NORMAL Driven to VBAT Driven to VBAT
AS_STANDBY Driven to VBAT Floating
AS_SLEEP Floating Floating
AS_POWEROFF Floating Floating
7.20 Damage Tests (Class D)
Figure 14. Damage Tests
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8 Package Drawings and Markings
The product is available in a 44-pin MLF (9x9) package.

Figure 15. Drawings and Dimensions
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Revision History

Revision Date Owner Description

1.0 21 Apr, 2011 hgl Initial version

Note: Typos may not be explicitly mentioned under revision history.
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Related Documents
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FlexRay Communication System Electrical Physical Layer Specification

V2.1 Rev B / November 2006

FlexRay Communication System Physical Layer EMC Measurement Specification

V3.0

Hardware requirements for LIN, CAN and FlexRay interfaces for Automotive applications

Rev. 1.1/02.12.2009
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9 Ordering Information
Table 51. Ordering Information
Ordering Code Marking Description Delivery Form Package
AS8223-AMFP AS8223 AS8223 FlexRay Active Star Device | Tape & Reel in Dry Pack |  44-pin MLF (9x9)

Note: All products are RoHS compliant and austriamicrosystems green.
Buy our products or get free samples online at ICdirect: http://www.austriamicrosystems.com/ICdirect

Technical Support is available at http://www.austriamicrosystems.com/Technical-Support

For further information and requests, please contact us mailto: sales@austriamicrosystems.com
or find your local distributor at http://www.austriamicrosystems.com/distributor
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Copyrights

Copyright © 1997-2011, austriamicrosystems AG, Tobelbaderstrasse 30, 8141 Unterpremstaetten, Austria-Europe. Trademarks Registered ®.
All rights reserved. The material herein may not be reproduced, adapted, merged, translated, stored, or used without the prior written consent of
the copyright owner.

All products and companies mentioned are trademarks or registered trademarks of their respective companies.

Disclaimer

Devices sold by austriamicrosystems AG are covered by the warranty and patent indemnification provisions appearing in its Term of Sale.
austriamicrosystems AG makes no warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding
the freedom of the described devices from patent infringement. austriamicrosystems AG reserves the right to change specifications and prices at
any time and without notice. Therefore, prior to designing this product into a system, it is necessary to check with austriamicrosystems AG for
current information. This product is intended for use in normal commercial applications. Applications requiring extended temperature range,
unusual environmental requirements, or high reliability applications, such as military, medical life-support or life-sustaining equipment are
specifically not recommended without additional processing by austriamicrosystems AG for each application. For shipments of less than 100
parts the manufacturing flow might show deviations from the standard production flow, such as test flow or test location.

The information furnished here by austriamicrosystems AG is believed to be correct and accurate. However, austriamicrosystems AG shall not
be liable to recipient or any third party for any damages, including but not limited to personal injury, property damage, loss of profits, loss of use,
interruption of business or indirect, special, incidental or consequential damages, of any kind, in connection with or arising out of the furnishing,
performance or use of the technical data herein. No obligation or liability to recipient or any third party shall arise or flow out of
austriamicrosystems AG rendering of technical or other services.
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Contact Information

Headquarters

austriamicrosystems AG
Tobelbaderstrasse 30
A-8141 Unterpremstaetten, Austria

Tel: +43 (0) 3136 500 0
Fax: +43 (0) 3136 525 01

For Sales Offices, Distributors and Representatives, please visit:
http://www.austriamicrosystems.com/contact
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