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Features _
&

AEC-Q100 qualified

Energy reserve voltage power supply

— High frequency boost regulator, 1.882 MHz

— Output voltage user selectable, 23 V or
33V 5%

User configurable linear power supplies

— 5.0V and 7.2V 4% output voltages

— External pass transistor

Fully integrated 3.3 V £4% linear regulator

Battery voltage monitor and shutdown control
with wake-up control

System voltage diagnostics with integrated

ADC

Crossover switch

— Crossover performance, max 3 Q, 600 mA
max.

Squib/pyroswitch deployment drivers

— 4 channel HSD/LSD

— 25V maximum deployment voltage

- 12A@2msand 1.75A @ 0.5/0.7 ms
deployment profiles

— Integrated safing FET linear regulator,
20 V/25 V nominal

— Current monitoring

— Rmeasure, STB, STG and leakage
diagnostics

Datasheet - production data

— High and low side driver FET tests
— Safing FET test

e User customizable safing logic

o Two channel PSI-5 remote sensor interface
(asynchronous mode), [only for L9678P-S
version]

e Four channel hall-effect, resistive or switch
sensor interface

e [S0O9141 transceiver

o Dual channel configurable high-side/low-side
LED driver

¢ Watchdog timer

e Two integrated oscillators: 7.5/16 MHz
e Temperature sensor

e 32 bit SPI communications

e Minimum operating voltage = 6 V

e Operating temperature, -40 °C to 95 °C
o Packaging - 64 pin

Applications

e Low end airbag systems
o Cut-off battery systems
e Pyro Fuse/Pyroswitch management
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Description

The L9678P IC is a system chip solution targeted for emerging market applications. Base
system designs can be completed with the L9678P, SPC560Px microcontroller and an on-
board acceleration sensor or PSI5 sensor.

Energy reserve voltage is derived through a cost effective high frequency boost regulator.
High frequency operation allows the user to pick up low value and cheap inductance. The
voltage is programmable to 23 V or 33 V nominal.

Battery voltage is sensed through the VBATMON pin providing start-up and shutdown
control for the system. Once battery voltage drops below the minimum operating voltage,
the device enables the integrated crossover switch to permit orderly shutdown.

L9678P offers two linear regulators (5 V with external pass transistor and fully integrated
3.3 V). User can use one of these regulators to supply uC. Input/output pins are compatible
with both ranges by dedicated supply pin VDDQ. External pass transistor gives the flexibility
to easily address different current loads in case of different micro-controllers.

One optional 7.2 V linear regulator with external pass transistor can be used to supply
remote sensor interface.

External acceleration data is received through the PSI-5 remote sensor interface. Both
channels have independent decoders. Sensor data and diagnostics are available via SPI.

The safing logic monitors inertial sensors (remote sensors via PSI-5 or on-board sensors via
SPI) to determine if a crash event is in progress, thereby enabling deployment to occur.
Parameters for sensor configuration and thresholds are user programmable.

Squib/pyroswitch/pyroswitch deployment uses four independent high and low side drivers,
capable of deploying at 25 V max. Diagnostic data control is provided through the SPI
interface.

The Hall-effect, resistive or switch sensor interface can be used to determine the state of
external switch devices, such as buckle switches, seat track position sensors, weight
sensors, deactivation switches.

The integrated clock module provides a fixed clock signal for the microcontroller. The clock
module provides the user the option of deleting the commonly used resonator or crystal.

3
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Absolute and operative maximum ratings

2 Absolute and operative maximum ratings
2.1 Absolute maximum ratings
Warning: This part may be irreparably damaged if taken outside the
specified absolute maximum ratings. Operation above the
absolute maximum ratings may also cause a decrease in
reliability.
Table 1. Absolute maximum ratings
Pin # Pin name Pin function Min. Max. Unit
1 RESET Reset output -0.3 VDDQ+0.3 <6.5 \
2 SPI_MISO | SPI interface data out / Safing sensor data in -0.3 VDDQ+0.3 <6.5 \%
3 SPI_MOSI | SPI interface data in -0.3 VDDQ+0.3 <6.5 \Y
4 SPI_SCK SPl interface clock -0.3 VDDQ+0.3 <6.5 \Y
5 SPI_CS SPI interface chip select -0.3 VDDQ+0.3 <6.5 \
6 WDT/TM Watchdog disable (Not for application) -0.3 20 \%
7 VDD3V3 3.3 V regulator output -0.3 4.6 V
8 NC Not connected () - - -
9 CvDD Internal 3.3 V regulator output -0.3 4.6 \%
10 GNDD Digital ground -0.3 0.3 V
11 SRO Squib/pyroswitch 0 low-side pin -0.3 40 \%
12 SFO Squib/pyroswitch 0 high-side pin -1.0 40 \%
13 SGO01 Squib/pyroswitch 0 & 1 deployment ground pin -0.3 0.3 V
14 SS01 Squib/pyroswitch 0 & 1 deployment supply pin -0.3 40 \%
15 SF1 Squib/pyroswitch 1 high-side pin -1.0 40 V
16 SR1 Squib/pyroswitch 1 low-side pin -0.3 40 V
17 DCS3 Sensor switch interface channel 3 -1.0 40 \Y,
18 DCS2 Sensor switch interface channel 2 -1.0 40 \Y
19 DCS1 Sensor switch interface channel 1 -1.0 40 \Y,
20 DCSO0 Sensor switch interface channel 0 -1.0 40 \Y,
Diagnostic supply input.
21 VRESDIAG | It can be connected either to ERBOOST or VSUP | -0.3 40 \Y
or VIN
29 RSUO/NG g)S,INSCC:ﬁ (Eég;ngolzt)e sensor output (only L9678P 1.0 40 v
23 RSU1/NC g)S,INSCC:ﬁ ‘Il_sggr?nBO;e sensor output (only L9678P 10 40 v
m DS11626 Rev 6 13/211
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Table 1. Absolute maximum ratings (continued)

Pin # Pin name Pin function Min. Max. Unit
o4 VSUP/NC Egrg?toensl?gg%gower supply (only L9678P-S), 03 40 v
o5 BVSUP/NC \éiﬂl)’::tfgg%t;ansistor control (only L9678P-S), 03 40 v
26 GPODO GPO driver 1 drain output pin -1.0 40 \Y,
27 GPOSO0 GPO driver 1 source output pin -1.0 40 \%
28 GPOSH1 GPO driver 0 source output pin -1.0 40 \%
29 GPOD1 GPO driver 0 drain output pin -1.0 40 \Y,
30 NC Not connected (1) - - -
31 ISOK ISO9141 bus pin (K-LINE) -18.0 40 \
32 GNDSUB1 Substrate ground -0.3 0.3 \Y,
33 SR3 Squib/pyroswitch 3 low-side pin -0.3 40 \%
34 SF3 Squib/pyroswitch 3 high-side pin -1.0 40 \%
35 SS23 Squib/pyroswitch 2 & 3 deployment supply pin -0.3 40 Vv
36 SG23 Squib/pyroswitch 2 & 3 deployment ground pin -0.3 0.3 \%
37 SF2 Squib/pyroswitch 2 high-side pin -1.0 40 \%
38 SR2 Squib/pyroswitch 2 low-side pin -0.3 40 \%
39 GNDA Analog ground -0.3 0.3 \%
40 ISORX ISO9141 receiver pin -0.3 VDDQ+0.3 <6.5 \%
41 ISOTX ISO9141 transmit pin -0.3 VDDQ+0.3 <6.5 \Y,
42 FENL LS driver FET control input -0.3 VDDQ+0.3 <6.5 \
43 FENH HS driver FET control input -0.3 VDDQ+0.3 <6.5 \%
44 SAF_CSO0 SPI interface safing sensor chip select -0.3 VDDQ+0.3 <6.5 \%
45 SAF_C$S1 SPI interface safing sensor chip select -0.3 VDDQ+0.3 <6.5 \
46 NC Not connected () - - -
47 WAKEUP Wake-up control input -0.3 40 \
48 VBATMON Battery line voltage monitor -18 40 \%
49 VSF Safing regulator supply output -0.3 ERBOOST+0.3<40| V
50 VIN Battery connection -0.3 40 \Y,
51 VER Reserve voltage -0.3 40 \%
52 ERBOOST | Energy reserve regulator output -0.3 40 \%
53 ERBSTSW | Boost switching output -0.3 40 \%
54 NC Not connected (1) - - -
55 BSTGND Boost regulator ground -0.3 0.3 \%
56 ACL EOL disposal control input -0.3 40 \%
57 BVDD5 VDD5 external transistor control -0.3 40 V
58 NC Not connected - - -
59 VDD5 5V regulator output -0.3 6.5 \Y,
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Absolute and operative maximum ratings

Table 1. Absolute maximum ratings (continued)

Pin # Pin name Pin function Min. Max. Unit
60 NC Not connected (1) - - -
61 COVRACT | External crossover switch control -0.3 VDDQ+0.3 <6.5 \Y
62 vDDQ I/O supply -0.3 6.5 Vv
63 ARM Arming Output -0.3 VDDQ+0.3 <6.5 \%
64 GNDSUB2 | Substrate ground -0.3 0.3 \Y,

1. Not connected internally, should be connected to GND externally.

2.2 Operative maximum ratings

Within the operative ratings the part operates as specified and without parameter

deviations. Once taken beyond the operative ratings and returned back within, the part will

recover with no damage or degradation.

Additional supply-voltage and temperature conditions are given separately at the beginning

of each specification table.

Table 2. Operative maximum ratings
Pin # Pin name Pin function Min. Max. Unit
1 RESET Reset output -0.1 VDDQ+0.1 <5.5 \%
2 SPI_MISO | SPI interface data out / Safing sensor data in -0.1 VDDQ+0.1 <5.5 Y
3 SPI_MOSI SPl interface data in -0.1 VDDQ+0.1 <5.5 \%
4 SPI_SCK SPI interface clock -0.1 VDDQ+0.1 <5.5 \%
5 SPI_CS SPI interface chip select -0.1 VDDQ+0.1 <5.5 \Y
6 WDT/TM Watchdog disable -0.1 20 \Y
7 VDD3V3 3.3V regulator output -0.1 3.6 \%
8 NC Not connected(") - - -
9 CvDD Internal 3.3V regulator output -0.1 3.6 \%
10 GNDD Digital ground -0.1 0.1 \%
11 SRO Squib/pyroswitch 0 low-side pin -0.1 VER \%
12 SFO Squib/pyroswitch 0 high-side pin -1.0 VER \
13 SGO01 Squib/pyroswitch 0 & 1 deployment ground pin -0.1 0.1 \%
14 SS01 Squib/pyroswitch 0 & 1 deployment supply pin -0.1 40 Vv
15 SF1 Squib/pyroswitch 1 high-side pin -1.0 VER \
16 SR1 Squib/pyroswitch 1 low-side pin -0.1 VER \%
17 DCS3 Sensor switch interface channel 3 -1.0 Vpes L \Y
18 DCS2 Sensor switch interface channel 2 -1.0 Vpes L \
19 DCS1 Sensor switch interface channel 1 -1.0 Vpes L \Y
20 DCSO0 Sensor switch interface channel 0 -1.0 Vpes L \
m DS11626 Rev 6 15/211
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Table 2. Operative maximum ratings (continued)

Pin # Pin name Pin function Min. Max. Unit
Diagnostic supply input.
21 VRESDIAG | It can be connected either to ERBOOST or VSUP | -0.1 35 \Y
or VIN
22 RSUO/NG gleSCC:ﬁ Sggr?nso;e sensor output (only L9678P 10 VSUP Vv
23 RSU1/NC g)S,INSCC:r:. 15'29180;? sensor output (only L9678P 10 VSUP Vv
24 VSUP/NC E«(a:r(q?ganslieges%s?wer supply (only L9678P-S, 01 VIN Vv
5 BVSUP/NC \N/?:l(.il):’oenxtLegg?IStFr,?nsistor control (only L9678P-S, 01 VIN Vv
26 GPODO GPO driver 1 drain output pin -0.1 40 \%
27 GPOSO0 GPO driver 1 source output pin -1.0 VIN \%
28 GPOS1 GPO driver 0 source output pin -1.0 VIN \%
29 GPOD1 GPO driver 0 drain output pin -0.1 40 \%
30 NC Not connected () - - -
31 ISOK 1ISO9141 bus pin -1.0 40 \Y
32 GNDSUB1 Substrate ground -0.1 0.1 \%
33 SR3 Squib/pyroswitch 3 low-side pin -0.1 VER \%
34 SF3 Squib/pyroswitch 3 high-side pin -1.0 VER \%
35 SS23 Squib/pyroswitch 2 & 3 deployment supply pin -0.1 40 \
36 SG23 Squib/pyroswitch 2 & 3 deployment ground pin -0.1 0.1 \%
37 SF2 Squib/pyroswitch 2 high-side pin -1.0 VER \%
38 SR2 Squib/pyroswitch 2 low-side pin -0.1 VER \%
39 GNDA Analog ground -0.1 0.1 \%
40 ISORX 1ISO9141 receiver pin -0.1 VDDQ+0.1<5.5 \Y
41 ISOTX ISO9141 transmit pin -0.1 VDDQ+0.1<5.5 \Y
42 FENL LS driver FET control input -0.1 vVDDQ+0.1<5.5 \%
43 FENH HS driver FET control input -0.1 vVDDQ+0.1<5.5 \Y
44 SAF_CSO0 SPI interface safing sensor chip select -0.1 vVDDQ+0.1<5.5 \%
45 SAF_C$S1 SPI interface safing sensor chip select -0.1 vVDDQ+0.1<5.5 \%
46 NC Not connected () - - -
47 WAKEUP Wake-up control input -0.1 VIN \%
48 VBATMON Battery line voltage monitor -0.1 18 \%
49 VSF Safing regulator supply output -0.1 27 \%
50 VIN Battery connection -0.1 35 \%
51 VER Reserve voltage -0.1 35 \%
52 ERBOOST | Energy reserve regulator output -0.1 35 \Y,
53 ERBSTSW | Boost switching output -0.1 ERBOOST+1 \Y
16/211 DS11626 Rev 6 m
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Absolute and operative maximum ratings

Table 2. Operative maximum ratings (continued)

Pin # Pin name Pin function Min. Max. Unit
54 NC Not connected (") - - -
55 BSTGND Boost regulator ground -0.1 0.1 \%
56 ACL EOL disposal control input -0.1 40 \%
57 BVDD5 VDD5 external transistor control -0.1 VIN \Y,
58 NC Not connected (") - - -
59 VDD5 5V regulator output -0.1 55 V
60 NC Not connected (") - - -
61 COVRACT | External crossover switch control -0.1 VDDQ+0.1<5.5 \Y
62 vDDQ 1/0O supply -0.1 55 \%
63 ARM Arming Output -0.1 vVDDQ+0.1<5.5 \Y
64 GNDSUB2 | Substrate ground -0.1 0.1 \%

1. Not connected internally, should be connected to GND externally.
m DS11626 Rev 6 17/211
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2.3 Pin-out description
The L9678P-S/L9678P pin-out is shown below. The package is a LQFP 64-pin full plastic
package.
Figure 1. Pin-out description
o = = =
m
=) < 7o) % & 8
8:8%c8:8_,0°88: .
Z xo0Ooaoo >0 oxxwion
O < > 0 Z2 > zZ oD <o zZz WW>> >
I e s I s e s e s e s e s I 6 v |
/64 63 62 61 60 59 58 57 56 55 54 53 52 51 5049\

ReseT [| 1 O 48 [] VBATMON
sPi_miso [] 2 47 [] wakeup
spi_mosi [] 3 4[] NCO
spI_scki [] 4 45 [] sAF_cst

spiLcs []° 44 1] SAF_Cso
woT/T™ [] 6 43 [] FENH
vbDp3v3 [] 7 42 [] FENL

NC) [] 8 41 [] 1soTx

cvop [] 9 40 [T I1SORX

GNDD [] 10 39 [] GNDA

sro [] 38[] sr2
sFo [] 12 37[] sF2
sGo1 [] 13 36 [] sG23
sso1 [] 14 35 ] ss23
sF1 [ 15 34 ] sF3
SrR1 [] 16 33[] sRr3
\1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32/
LI I L JL I J L J L JL L JL T JL JL T JTL T 1
e -8 Ol L 28551 Xa
N N D DI GO o O Q @ ® oL 75 @
S8883zz22282888¢923
m8sS5saao O o O o g
D D P P I5)
S e 29
(*) Those pins are NC in the L9678 version. £ £ Z m
(**) Not connected internally, should be connected to GND externally. ) GAPGPS01105
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3

3

Overview and block diagram

The L9678P is a unique solution specifically targeted for entry level airbag or cut-off battery
systems while permitting the system designer significant flexibility in configuring the system
power and management block. The configurable methodology allows cost versus
performance trade-off without changing devices or circuit board designs. The L9678P
contains the base functionality required for entry level systems and can complete a system
design with a microcontroller and acceleration sensor. The high level block diagram is
shown below in Figure 2.

Basic features include a configurable power supply & management block, 4 channel
squib/pyroswitch drivers, 2 channel HS/LS GPO drivers, 4 channel sensor interface, safing
logic, watchdog timer, ISO9141 communications and temperature sensor. The L9678P-S
device is pin compatible to the L9678P and includes two PSI-5 remote sensor interface
channels and a dedicated regulator for remote sensor.
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Figure 2. Functional block diagram
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4

4.1

3

Start-up power control

Power supply overview

The L9678P IC contains a complete power management system able to provide all
necessary voltages for an entry level airbag or cut-off battery application. Moreover L9678P
power supply is user configurable allowing the design engineer to balance cost and
performance as per their particular application. The power supply block contains the
following features:

Two 3.3 V internal regulators for operating internal logic (CVDD) and analog circuits
(VINT3V3). An external CVDD pin is used to provide filtering capacitance to digital
section supply rail.

Energy reserve supply (ERBOOST) achieved through an integrated switching boost
regulator. The design of this boost regulator is intended to be a cost effective solution
with respect to traditional boost regulators because it makes use of a low value
inductor with an operative frequency of 1.882 MHz. Switching output is ERBSTSW pin,
while voltage feedback input pin is ERBOOST. The output voltage could be set to either
23 V5% or 33 V+5%.

Energy reserve capacitor connected to VER pin. To control in-rush current, a dedicated
current generator is implemented between ERBOOST pin and VER pin.

Capability to drive an external safing FET (n-ch type) by means of an internal voltage
regulator on VSF pin, where a 20 V level is given (configurable to 25V via SPI
command).

The integrated current limited ER switch requires no external components. This switch
is controlled through the integrated power control state machine and is enabled either
once a loss of battery is detected or a shutdown command is received. Under the same
conditions also the discrete digital pin COVRACT is activated allowing the control of an
external optional cross-over switch.

One linear regulator VDD5 (5 V nominal, +4% tolerance) requiring external power
transistor and capacitors. VDD5 is used as micro-controller supply (in case of 5V
family controllers) and, in any case, as supply for VDD3V3 rail.

One integrated linear regulator VDD3V3 (3.3 V nominal, +4% tolerance) requiring
external capacitors. VDD3V3 is used as micro-controller supply (in case of 3.3 V family
controllers).

VDDAQ pin to provide output voltage rail reference. VDDQ could be connected to either
VDD5 or VDD3V3 to enable 5 V or 3.3 V digital communication between device and
micro-controller.

Capability to drive an external power transistor connected to VIN to provide a 7.2 V rail
on VSUP pin. This voltage rail could be used to supply PSI-5 remote sensor.

Battery voltage sense input comparator with hysteresis connected to VBATMON pin.
Power-up and operation states are carefully handled with respect to the battery level to
provide the most effective power supply configuration.

All voltage rails (VIN, ERBOOST, VER, VRESDIAG, VDD5, VDD3V3, VSUP and VSF)
can be monitored through internal ADC diagnostics.
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4.2 Power mode control

Start-up and power down of the L9678P are controlled by the WAKEUP pin, VBATMON pin,
VIN pin device status and the SPI interface. There are four main power modes: power-off,

sleep, active and passive mode.

Each power mode is described below and represented in the state flow diagram shown in
Figure 3. The descriptions include references to conditions and sometimes nominal values.
The absolute values for each condition are listed in the electrical specifications section.

22211

Figure 3. Power control state flow diagram
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4.21

42.2

423

4.2.4

3

Power_off mode

During the Power-off mode all supplies are disabled keeping the system in a quiescent state
with very low current draw from battery. As soon as WAKEUP > WU_mon the IC will move
to Sleep mode.

Sleep mode

During the Sleep mode the VINT3V3 and CVDD internal regulators are turned on and the IC
is ready for full activation of all the other supplies. As soon as battery voltage is over a
minimum threshold, all the other supplies are turned on and the IC enters the Active mode.

Active mode

This is the normal operating mode for the system.

All power supplies are enabled and the energy reserve boost converter starts to increase
the voltage at ERBOOST. Likewise, the VDD5 regulator is turned on. Once the VDD5 has
reached a good value, the VDD3V3 regulator starts up. Once the VDD3V3 regulator is in
regulation, RESET is released allowing the system microcontroller and other components to
begin their power-on sequence. Among these, also the ER charge current generator can be
enabled by the microcontroller via a dedicated SPI command.

The active mode can be left when either WAKEUP pin or VIN voltage drop down. For the
very first 9 ms after having entered the active mode, the WAKEUP pin low would
immediately cause the IC to switch back to sleep mode. After that time, WAKEUP pin low
must be first confirmed by a MCUSPI_SLEEP command prior to causing the system to
switch to passive mode. Passive mode is also entered in case of VIN voltage low.

Passive mode

In this state, the energy reserve charge current is disabled and the ERBOOST boost
converter is disabled only if the SYS_CFG(KEEP_ERBST_ON)=0. When in passive mode
the device automatically activates both the COVRACT output pin and the integrated ER
switch to allow VIN to be connected to the ER capacitor. In this time, VIN is supposed to be
increased up to almost VER level and the system operation relies on energy from the ER
capacitor. Two scenarios are possible: high or low battery. If VIN < VINGOOD, the device
moved from RUN state in ACTIVE mode to the ER state. Here, the ER capacitor is depleted
while supplying all the regulators until the POR on internal regulator occurs. The threshold
to decide the ER switch activation is based on VIN, because VIN is the supply voltage rail
for all regulators. If the device has still a good battery level, it entered the POWERMODE
SHUTDOWN thanks to WAKEUP pin and MCU command to switch off. In this case, the
VER node will be discharged down to approximately VIN level, which then will be supplied
out of the battery line. System will continue to run up to a dedicated SPI command which will
lead the device to enter the POWEROFF state.

The wake-up pin is filtered to suppress undesired state changes resulting from transients or
glitches. Typical conditions are shown in the chart below and summarized by state.
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Figure 4. Wake-up input signal behaviour
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Condition summary:

1.  No change of sleep mode state but current consumption may exceed specification for

sleep mode.

2. The sleep mode current returns within the specified limits.

3. Power supply exits sleep mode. Switchers start operating if applicable voltages exceed
under voltage lockouts. As Tyyakeyp time-out is not elapsed, a low level at WAKEUP
instantaneously sends the system back to sleep.

4. Sleep Reset is released and the entire system starts operating. A SPl command to
enter sleep state would be ignored.

5.  No change in system status, a SPI command to enter sleep state would be ignored.

6. No change in system status, but a SPI command to turn off switchers would be
accepted and turn the system off.

With the below table, all the functionalities of the device are shown with respect to the power
states. When one function is flagged, the related circuitry cannot be activated on that state.

Table 3. Functions disabling by state

Function

Power
Off

Wake-up

. Awake
monitor

Start-up

Run

Power
mode
shutdown

ER

Wakeup detector

Internal regulator

ERBOOST regulator

X

VSUP regulator (L9678P-S only)

ER CAP charge current source

ER switch

COVRACT Output

VDDS5 regulator

VDD3V3 regulator

Deployment drivers

VSF safing FET regulator

Remote sensor interfaces
(L9678P-S only)

XXX X| X[ X| X| X|X]|X]|X]|X

XXX X X| X[ X]|X]|X]|X]|X
XXX | X| X[ X| X]| X]|X]|X
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Table 3. Functions disabling by state (continued)

Power | Wake-u Power
Function . P Awake | Start-up Run mode ER
Off monitor
shutdown

Watchdog X X X - - - -
Diagnostics X X X - - - -
DC sensor interface X X X - - - -
GPO drivers X X X - - - -
Safing logic X X X - - - -
1ISO9141 X X X - - - -
4.2.5 Power-up and power-down sequence

The behavior of the IC during normal power-up and power-down is shown from Figure 5 to
Figure 8. The following sequences represent just a subset of all possible power-up and
power-down scenarios.

In Figure 5 a normal IC power-up controlled by the state of the WAKEUP pin is shown.

Figure 5. Normal power-up sequence - WAKEUP controlled

VIN current
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ERBOOST
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Figure 6. Normal power-up sequence - VIN controlled

/
VIN current
VBAT /VINGOOD
(VIN) y
- WU_on
WAKEUP WU_mon
VINT, CVDD
POR
ERBOOST/—

VDD5 e

/ VDD3V3_U
VDD3V3 / v
RESET
RESET
SPI ER Hold Time
charge on

VER /_

Two different scenarios for power-down of the IC are shown here below. Figure 7 describes
the powering down for the case when WAKEUP pin is released. As soon as a SPI_SLEEP
command is received by the MCU the System will immediately move to the energy reserve
(PASSIVE mode). In Figure 8, VIN release begins the shutdown process.

GAPGPS02864

3

26/211 DS11626 Rev 6




L9678P, L9678P-S

Start-up power control

3

Figure 7. Normal power down sequence - WAKEUP and SPI controlled

VBAT ——— VBGOOD
(VBATMON) — VBBAD
WU_on
WAKEUP & WU_off
SPI_SLEEP SPI_OFF
SPI command command
ER Switch enable
COVRACT
VER
VDD5
«— VDD3V3 UV
VDD3V3 N\
RESET
VINT/CVDD UV
VINT, CVDD N
POR
This period of time can be hold for long
time, because battery is good. The system
waits until a dedicated frame to switch off.
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Figure 8. Normal power down sequence - VIN controlled

VBAT=WAKEUP \

VINGOOD
VIN
X VINT/CVDD UV

VINT, CVDD N

ER Switch enable \
COVRACT N\

\\
VER B

VDD5 \

VDD3V3 UV

VDD3V3 L

RESET

POR

GAPGPS02866

4.2.6 Operating states

Different states can be identified while operating the device. These states allow safe and
predictable initialization, test, operation and end of line disposal of the part (scrapping).

As soon as the RESET signal is de-asserted at the beginning of the ACTIVE mode, the
microcontroller powers up. At this stage, L9678P is in the Init state: during this state the
device must be initialized by the controller. In particular, the watchdog timer window can be
programmed during this state.

When the watchdog service begins (upon the first successful watchdog feed), the device
switches to Diag state for diagnostics purposes. The remaining configuration of the device is
allowed in this state, in particular for safing records and deployment masks. Several tests
are also enabled while in this state and all these tests are mutually exclusive to one another.
HS and LS switch tests of the squib/pyroswitch drivers can only be processed during this
diag state. Also high side safing FET can only be run during this state. When not in diag
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state, any commands for squib/pyroswitch driver switch tests will be ignored. Other checks
are also performed: on the arming output to check for non stuck-at conditions on the pin and
for the configured firing time. The SSM remains in this state until commanded to transition
into the Safing state or Scrap state via the dedicated SPI commands.

Upon reception of the SAFING_STATE command while in Diag state, the device enters
Safing state. This is the primary run-time state for normal operation, and the logic performs
the safing function, including monitoring of sensor data and setting of the ARM signal. The
only means of exiting Safing state is by the assertion of the SSM_Reset signal.

The Scrap state is entered upon reception of the SCRAP_STATE command while in Diag
state. While in Scrap state, the part allows the main microcontroller to initiate a transition to
Arming state, and monitoring of the Remote Sensor SPI interface (in L9678P-S) and the
safing logic is disabled. From Scrap state, the device can transition to Arming state only, and
the only means of moving back to Init state is through an SSM_Reset.

In order to protect from inadvertent entry into Arming state, and to prevent undesired
activation of the safing signals, a dedicated mechanism is used to control entry into, and exit
from Arming state. This mechanism is described further in Section 10.7: Additional
communication line. While in Arming state, the arming output is asserted. Exit from Arming
state occurs when the time-out is reached without a correct ACL signal or when SSM_Reset
is asserted. Upon exit, the device re-enters Scrap state, except for the case of SSM_Reset,
which results in entry into Init state.

System Operating states are shown in Figure 9.

Figure 9. System operating state diagram
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4.3

4.3.1
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Configurable system power control

The overall operating voltage requirements of the device are different considering the
L9678P device (without VSUP regulator and remote sensor interface) or the L9678P-S
device (with VSUP regulator and remote sensor interface). Performance for the L9678P-S
device is influenced by the PSI-5 remote sensor interfaces. This function requires a minimum
voltage at the channel's input (VSUP) to ensure a proper functionality for the sensor.

An integrated current generator (30 mA nominal) is used to charge the external energy
reserve capacitor connected to VER pin. Any system load (regulators, interfaces,
squib/pyroswitch driver diagnostics) operates directly from battery until battery is lost. Upon
detecting low or loss of battery, the crossover switch enables operation from energy reserve.

ERBOOST switching regulator

The L9678P IC uses an advanced energy reserve switching regulator operating at 1.882
MHz nominal. The higher switching frequency enables the user to select smaller less
expensive inductors and moves the operating frequency to permit easier compliance with
system emissions.

The energy reserve boost regulator charges the external system tank capacitor through an
integrated fixed current source significantly reducing in-rush currents typical of large energy
reserve capacitors. The boost circuit provides energy for the reserve capacitor with
assumed run time load of less than 20 mA and to the VSF regulator. Once system shutdown
is initiated or a loss of battery condition is diagnosed, the boost regulator is disabled so that
system power can be taken from the energy reserve capacitor.

The energy reserve boost regulator defaults to 23 V at power-on and can be set to 33 V
nominal by the user through an SPI command. The boost converter can also be disabled by
the user through an SPI command. Enabling, disabling and setting the boost output voltage
are done through the System Control (SYS_CTL) register. Boost converter diagnostics
include over voltage and under voltage. The under voltage condition is reported by the
ER_BST_NOK bit in the POWER_STATE register. The integrated FET featuring the boost
switch is protected against short to battery by means of a thermal shutdown circuit. When
thermal fault is detected the FET is switched off and latched in this state until the related
fault flag ERBST_OT in the FLTSR register is read. In case of loss of ground the FET is
switched off and automatically reactivated as soon as ground connection is restored. Over-
voltage protection from load dump and inductive flyback is provided via an active clamp and
an ER_Boost disable circuitry, see Figure 10.

Figure 10. ERBOOST block diagram
™~
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L1 L1

VIN ERBSTSW ERBOOST
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Normal run time power for the system is provided directly from the battery input, not from the
boost. Boost energy is available to the system through the energy reserve crossover switch
once battery is lost or a commanded system shutdown is initiated. By default, the ERBoost
regulator is switched off once entered in passive mode. To keep active the ERBoost also in
passive mode the SPI bit SYS_CFG(KEEP_ERBST_ON) must be set to 1.

Figure 11. ERBOOST control behaviour
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SYSCTL(ER_BST_EN) =0 ERBST_OT=0
OR

GNDBOOST _loss = 1
R

ERBST_DISABLE=1
ER BST ON ER BST OT

ERBST_OT=1/

AND
ERBST_OT=0
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Energy reserve capacitor charging circuit

The energy reserve capacitor connected to VER pin can be charged in an efficient way by
means of a current generator. Its capability is 30 mA nominal, so that for example a 2.2 mF
capacitor can be charged in approximately 2 s to 24 V. The current generator is activated or
deactivated by SPI command only while in ACTIVE mode. When not in ACTIVE mode, the
generator is always switched off in order to decouple ERBOOST node voltage from VER
reserve voltage.

Figure 12. ER cap charging circuit
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ER switch and COVRACT pin

L9678P has an integrated circuit that can operate as a crossover switch with Ryg(on) = 1.5 Q
nominal. The ER switch is automatically activated upon entering the PASSIVE mode.

Voltage difference between VIN and VER is monitored in order to prevent VER back-feeding
when VIN exceeds VER by 0.1V max. The ER switch is automatically deactivated upon the
above mentioned overvoltage detection. The ER control implements a thermal protection
and a current limitation guard to avoid in-rush charge current at ER switch enabling or at
fault condition for short to ground. During PASSIVE mode the discrete digital output pin
COVRACT is activated to allow for external optional cross-over switch control.

Figure 13. ER switch control behaviour
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VDDS5 linear regulator

The VDDS5 linear regulator provides 5 V system voltage derived directly from battery line
with an external power transistor to reduce integrated circuit power dissipation. This voltage
rail is used in case a 5 V micro-controller is adopted. The stability of the regulation loop is
guaranteed by use of a small external capacitor. Current limitation is provided by means of
controlling output current on BVDDS5 pin. The external pass transistor gives the flexibility to
easily address different current loads in case of different micro-controllers. The VDD5
regulator is enabled in the ACTIVE mode and continues operation in the PASSIVE mode
using power from energy reserve. VDDS5 supply is monitored for system reset (see Power
On Reset and Reset in Section 4.4); voltage monitoring is based on a second redundant
bandgap voltage reference.

Figure 14. VDDS5 control behavior
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VDD3V3 linear regulator

The fully integrated VDD3V3 linear regulator provides 3.3 V system voltage derived directly
from VDD5. This voltage rail is used in case a 3.3 V micro-controller is adopted. The stability
of the regulation loop is guaranteed by use of a small external capacitor. Current limitation is
implemented and its maximum current capability on VDD3V3 is 125 mA. The VDD3V3
regulator is enabled in the ACTIVE mode and continues operation in the PASSIVE mode
using power from energy reserve. VDD3V3 supply is monitored for system reset (see Power
On Reset and Reset in Section 4.4); voltage monitoring is based on a second redundant
bandgap voltage reference.

Note that if the VDDQ pin (digital outputs supply) is connected to the VDD3V3, and any of
the digital output pins are connected to 5 V logic, there is no internal blocking diode to
prevent from back-feeding this 3.3 V supply.

Figure 15. VDD3V3 control behaviour
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3

VSUP linear regulator (optional)

The VSUP linear regulator can be used to provide 7 V derived directly from battery line with
an external power transistor. This voltage rail can be used mainly to supply PSI-5 remote
sensor interface. The stability of the regulation loop is guaranteed by the use of a small
external capacitor. Current limitation is provided by means of controlling output current on
BVSUP pin. The external pass transistor gives the flexibility to easily address different
current loads. The VSUP regulator is enabled in the ACTIVE mode and continues operation
in the PASSIVE mode using power from energy reserve. In the case of L9678P (no remote
sensor interfaces), VSUP can be externally connected to ground.

Figure 16. VSUP control behavior
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VSF linear regulator

The fully integrated VSF linear regulator provides a 20V voltage nominal (configurable to
25V via SPI command) derived directly from ERBOOST. This voltage rail is used in case an
external n-ch safing FET has to be used. The stability of the regulation loop is guaranteed
by the use of a small external capacitor. Current limitation is implemented. A minimum drop-
out of 2V between ERBOOST and VSF is needed. VSF is enabled by the assertion of any
ARMXINT signal, or by the assertion of (FENH and not (FENL)), as shown in Figure 17
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Figure 17. VSF control logic
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Reset functions

The device provides reset logic to safely control system operation in the event of internal
ECU failures. Several internal reset signals are generated depending on the type of failure
detected. In the following figure, the voltage monitoring diagram is shown. BG_ERR reports
errors on the bandgap reference voltage, VREG_ERR reports errors on any of the internal
regulators (VINT3V3 for 3.3 V analog circuitry, CVDD for 3.3 V digital circuitry),
VDD3V3_ERR and VDD5_ERR report errors on VDD3V3 and VDD5 regulators,
respectively.

Figure 18. Internal voltage errors
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An active low pin output (RESET pin) is driven from the L9678P to allow resetting of external
devices such as the microcontroller, sensors, and other ICs within the ECU.

Three internal reset signals are generated by the device:

e POR

Power On Reset - This reset is asserted when a failure is detected in the internal
supplies or bandgap circuits. When active, all other resets are asserted.

e WSM_RESET
Watchdog State Machine Reset - This reset is generated when the POR is active.
e SSM_RESET

System State Machine Reset - This reset is asserted when the POR or the
WSM_RESET are active, or when a failure is detected in either Watchdog state
machine.

The RESET pin is the active-low signal driven on the output pin, and is an inverted form of
SSM_RESET. The cause of a RESET activation is latched and reported into the Fault Status
Register FLTSR and cleared on SPI reading.

The reset logic shall be controlled as shown in the diagram below:

Figure 19. Reset control diagram
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GND_ERR is a general fault signal with the purpose of driving the device into POR when
either GNDA or GNDD is shifted more than 300 mV nominal with respect to the reference
ground pins GNDSUB.
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5

SPI interface

The L9678P system solution device has many user selectable features controlled through
serial communications by the integrated microcontroller. The SPI interface provides
configuration, control and status functions for the device. The global SPI interface consists
of an input shift register, output shift register and four control signals. SPI_MOSI is the data
input to the input shift register. SPI_MISO is the data output from the output shift register.
SPI_SCK is the clock source input while SP1_CS is the active-low chip select input.

All SPI communications are executed in exact 32-bit increments. The general format of the
32-bit transmission is shown in Table 4.

Data to the IC (i.e. SPI_MOSI) consists of a target read register ID (RID), a target write
register ID (WID), write data parity (WPAR) and 16 bits of data (WRITE). WRITE data is the
data to be written to the target write register indicated by WID. Data returned from the IC
(i.e. SPI_MISO) consists of a global status word (GSW), read data parity (RPAR) and 20 bits
of data (READ). READ data will be the contents of the target read register as indicated by
the RID bits. The parity bits WPAR and RPAR cover all the 32 bits of the MOSI and MISO
frames, respectively. Odd parity type is used.

Table 4. SPI register RIW

SPI register RIW

3130|2928 [27 [26]25 |24 23|22 |21] 20 [19][18[17] 16
SPI_MOSI | GID RID[6:0] WID[6:0] WPAR
SPI_MISO GSW[10:0] RPAR READ[19:16]

5]14]13[122][1M][10]9|8]7][6]5] 4 [3]2]1] 0
SPI_MOSI WRITE[15:0]

SPI_MISO READ[15:0]
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The communications is controlled through SPI_CS, enabling and disabling communication.
When SPI_CS is at logic high, all SPI communication 1/O is tri-stated and no data is
accepted. When SPI_CS is low, data is latched on the rising edge of SPI_SCK and data is
shifted on the falling edge. The SPI_MOSI pin receives serial data from the master with
MSB first. Likewise for SPI_MISO, data is read MSB first, LSB last.

The L9678P IC contains a data validation method through the SPI_SCK input to keep
transmissions with not exactly 32 bits from being written to the device. The SPI_SCK input
counts the number of received clocks and should the clock counter exceed or count fewer
than 32 clocks, the received message is discarded and a SPI_FLT bit is flagged in the
Global Status Word (GSW). The SPI_FLT bit is also set in case of parity error detected on
the MOSI frame. Any attempt access to a register with a forbidden access mode (read or
write) is not leading to changes to the internal registers but the SPI_FLT bit is not set in this
case.

The SPI interface consists of several 32-bit registers to allow for configuration, control and
status of the IC as well as special manufacturing test modes. The register definition is
defined by the read register ID (RID) and the write register ID (WID) as shown in Table 5 -
Global SPI Register Table. Global ID bit (GID) is used to extend available register
addresses, but it is shared between RID and WID; only RID and WID with the same GID
value can be addressed within the same SPI word. The operating states here show in which
states the SPI write command is processed.
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The L9678P checks the validity of the received WID and RID fields in the SPI_MOSI frame.
Should a SPI write command with WID matching a writeable register be received in an
illegal operating state, the command will be discarded and the ERR_WID bit will be flagged
in the next Global Status Word GSW. The ERR_WID flag is not set in case WID is
addressing a read/only register. Should a SPI read command be received containing an
unused RID address, the command will be discarded and the ERR_RID bit will be flagged in
the current GSW.
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Table 5. Global SPI register map

Operating State(")

GID RID / WID Hex | RIW Name Description
Init | Diag | Ssafing | Scrap | Arming
0 |0|0O|O|O|O|O|O]|%00| R FLTSR Global fault status register
Power supply configuration (regulators'
0 |[0|0|0O|0O|0O|0O]|1]|%01|RW SYS_CFG output voltage selection, enable internal X
safing engine)
Register to control the power management
0 |[0|0|0|0O|0O|1|0]| %02 |RW SYS_CTL (enable for tests in diag state, enable for X X X X X
power mode control bits)
0 |0|0O|O|O|O|1[1]%03| W SPI_SLEEP Sleep Mode command X X X X X
Read register to report in which state the
0 |0|0O|0O|O|1]|0|0]|%04| R SYS_STATE power control state machine is and also in
which Operating state we are.
o lolololol1]ol1]s05]| R POWER_STATE Power state register (feedback on regulators
status and voltage thresholds)
0 |0(0O|0|0O|1]|1|0]| $06 |RW DCR_O X X X X
0 [0[0|0O|0O|1]|1|1]|%07 |RW DCR_1 X X X X
Deployment configuration register
0 |[0|0O|0|1]|0|0|O0| %08 |R/W DCR_2 X X X X
0 |[0[0|0|1]|0|0]|1]| %09 |RW DCR_3 X X X X
0 [0[0|0|1]0]|1]|0]| $0A
0 [0|0O|0O|1]|0|1]|1]|%0B
0 |[0|0|0O|1]|1]|0|0]|$%0C
0 |[0|0O|0O|1]|1|0|1]|%0D
0 [0|0|0|1]|1]|1]|0]|$0E
0 [0|0|O|1]|1]|1]1]|$0F
0 [0|0O|1]|0|0]|0]|0] $10
0 [0|0O|1]|0]|0|0O|1]| %M
0 |0(0O|1|0[|0|1|0]| %12 |RW DEPCOM Deployment command register X X

S-d8.9671 ‘d8.9671
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Table 5. Global SPI register map (continued)

Operating State()

GID RID / WID Hex | RIW Name Description
Init | Diag | Ssafing | Scrap | Arming

0 |0|0O|1]|0|0|1]|1]%13| R DSR_0
0 |0|0|1]|0|1|0|0]|%14| R DSR_1

Deployment status register
0 |0|0O|1|0|1|0|1]%15| R DSR_2
0 [0|0O|1]0|1|1|0|%16| R DSR_3
0 |0|O|1|O0|1]|1]1] %17
0 |0|0O|1[1|0|0]|0] $18
0 |0|0O|1[1|0|0]|1]%19
0 [0[0]|1]1]0]|1]|0]|%1A
0 |0|0|1][1|0|1]1]|%1B
0 |[0|0O|1]1]|1]|0|0]|8%1C
0 |0|O|1[1|1]|0]|1]%1D
0 [0|0O|1]|1]|1]|1]|0]|$1E
0 |0|O|1[1|1|1]|1]%1F| R DCMTSO01

Deployment current monitor register
0 |0|1|0[{0|0|0|0|%20| R DCMTS23
0 |0|1]|0(|0|0|0]|1]%21
0 |0|1]|0[0|0|1|0] $22
0 |0|1]|0[|0|0|1]|1]%23
0 [0[1]|0]|0|1]|0]|0]| $24
0 |0|1]|0[0[1|0]|1] %25 |RW SPIDEPEN Lock/Unlock command X X
o lol1]lolol1]1]0]s26]| R LP_GNDLOSS :fosssofground fault for squib/pyroswitch
0 |0|1]|0f0O|1|1]1]%27| R VERSION_ID Device version
0 |[0[1]|0|1]|0|0]|0| %28 |R/W| WD_RETRY_CONF |Watchdog Retry Configuration X
0 |0|1]|0[1|0|0]|1] %29
0 [0[1]|0]|1]|0|1|0]|%2A|RW WDTCR Watchdog timer configuration X

aoeIBUI |dS
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Table 5. Global SPI register map (continued)

Operating State()

GID RID / WID Hex | RIW Name Description
Init | Diag | Ssafing | Scrap | Arming

0 [0[1]|0]|1]|0|1|1]|%2B|RW WD1T Watchdog key transmission & Test mode X X X X X

0 |0f|1]|0|1]1]|0|0]|%2C| R WD_STATE Watchdog state

0 [0[1]|0]|1]|1]|0|1|%2D|RW CLK_CONF Clock Configuration X

0 [0[1]|0|1]|1]|1]|0]|$%$2E

0 |0|1]|0[1|1|1]1]%2F

0 |0|1|1|/0[0|0|0]| %30 | W SCRAP_STATE Scrap State command X

0 [0[1]|1]0]|0|0|1]|%31| W SAFING_STATE Safing State command X

0 [0[1]|1]0]|0]|1]|0]| $32

0 |0]|1]1][0|0|1]|1]$33

0 [0[1]1]0]|1]0]|0]| $34

0 [0[1]|1]0]|1|0|1|%35| W WD1_TEST Watchdog first and second level test X X X X X

0 [0[1]|1]0]|1]|1]|0]|$36 |RW SYSDIAGREQ Diagnostic command for system safing X

o lol1l1]0l1]1]1]s37| R LPDIAGSTAT :(D)?ézjsnostlc results register for deployment

o lol1]/1]1/olo]lo] 38 |RW LPDIAGREQ Diagnostic configuration command for X X X X
deployment loops

0 |0(1]|1|1]0]|0|1] %39 |RW SWCTRL DC sensor diagnostic configuration X X X X
In WID is AtoD converter control register A.

0 |0|1]|1][1]/0|1]|0]|%3A|RW DIAGCTRL_A In RID is AtoD result A request. X X X X
In WID is AtoD converter control register B.

0 [0O[1|1]1]0|1|1]|8%3B|RW DIAGCTRL_B In RID is AtoD result B request. X X X X
In WID is AtoD converter control register C.

0 [0[1]1]1]|1]0|0]|%3C|RW DIAGCTRL_C In RID is AtoD result C request. X X X X
In WID is AtoD converter control register D.

0 |0|1|1[1[1|0]|1]|8%3D|RW DIAGCTRL_D In RID is AtoD result D request. X X X X

1(1(1]1]1]0]| $3E
1(1]1(1]1|1]$3F
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Table 5. Global SPI register map (continued)

GID

RID / WID

Hex

R/W

Name

Description

Operating State()

Init

Diag

Ssafing

Scrap

Arming

$40

$41

$42

R/W

GPOCR

General Purpose Output configuration

$43

R/W

GPOCTRLO

General Purpose Output control register

x

x

$44

R/W

GPOCTRLA1

General Purpose Output control register

$45

$46

GPOFLTSR

General Purpose Output fault status register

$47

ISOFLTSR

ISO9141 fault status register

$48

$49

$4A

R/W

RSCR1

PSI5 configuration register

$4B

R/W

RSCR2

$4C

$4D

$4E

R/W

RSCTRL

Remote sensor control register

$4F

$50

RSDR1

Remote sensor data and fault flag registers

$51

RSDR2

$52

$53

$54

$55

$56

$57

o|o|lo|j|o|lo|o|lo|o|jo|o|o|o|j]o|lo|]o|o|o|lo|oo|lo|o|o|o|o| oo

AU EN =N G R U U R O S O O SN U G N IO U N I G [ (U [ U R R

BNl NolNolNolNollollNolNol NolNolNolNolNolNolNolNolNolNolNolNolNolNol Neo B Ne]

Al Al Al Al fAflA Al O|lO|lO|O|O|O|]Oj]O|O|O|O|O|O|O| O] O

~lO|lO0O|OO|OC|O|O|O|O| |||~~~ |]_Ar|~r|]O|lO|OC|OC|O|O|O| O
O| |||~ |O|lO0O|0O|O| |||~ lOl0O|0O|O| ||| ~r|O|lO|O| O

O|=|~|]O|lO|_|~r|O|lO| |~ |O|O|~|~r|O|O|~|~|O|OC|~|~|O]|O

O|=|O|=|O|=|lO|=|lO|=|O|~|O|~~O|~O|l~|O|~|O|=~|]O|~]|O

$58
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Table 5. Global SPI register map (continued)

GID

RID / WID

Hex

R/W

Name

Description

Operating State()

Init

Diag

Ssafing

Scrap

Arming

$59

$5A

$5B

$5C

$5D

$5E

$5F

$60

$61

$62

$63

$64

$65

$66

R/W

SAF_ALGO_CONF

Safing Algorithm configuration register

$67

$68

oO|o|lo|o|o|o|o|oo|o|o|j]o|o|j|o|o|]o|o| O

R N U R N U O N O R O O S O O N N RN =N

Al Al aAalaAalaAalaAalAalAalala~alOoO|lOO|lOO|lOOl Ol O] ©O

Nl NolNolNolNollNollNol Nl Ne N o Bl B B B
aAlalo|lo|lololo|lolo|lo|lalalalalalal a
O|O| ||~ lOl0O|0CO|OC| ||~ O|lO]| O

o|o|~|~|O|O|~|r|lO|OC|—~|—|]O|OC|—~|~]|O

= O | O | O | O | O] 1O OO -

$69

o

o
N
o

-

o

$6A

ARM_STATE

Status of internal arming signals FENH,

FENL, ARMx

$6B

$6C

$6D

$6E

R/W

LOOP_MATRIX_ARM1

Assignment of ARM 1 pin to which LOOPS

$6F

R/W

LOOP_MATRIX_ARM2

Assignment of ARM 2 pin to which LOOPS

=N Nl Nl NolNelNel

N EN =N O N N

Al Al alal af o~

| O|lOC|OC|OC| O
Ol Al alal al a
O | | al a|l O

O | Ol O =

O| =~ | O| =|Of =

$70
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Table 5. Global SPI register map (continued)

GID

RID / WID

Hex

R/W

Name

Description

Operating State()

Init

Diag

Ssafing

Scrap

Arming

$71

$72

$73

AEPSTS_ARM1

$74

AEPSTS_ARM2

Arming pulse stretch timer value

$75

$76

$77

$78

$79

$7A

$7B

$7C

$7D

$7E

oO|o|lo|o|lo|o|o|o|jo|o|o|o|]o|o| O

[E N BN S N (S U U B O O O SO O RN Y

Al Al alalalalalalalalalalalala

Al Al alalalalalalalalalalalala

Alalalalalalalalolololololo| o

DS A Al A~ Ol Ol OO A ] ala~alO| O O

D A O O | |l OO A a0l O |~ O

Al ol |||l ~loOf -

$7F

R/W

SAF_ENABLE

Safing record enable

aoeIBUI |dS
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L9678P, L9678P-S SPI interface

Operating State()
Diag | Ssafing | Scrap | Arming

Init

Description

Safing record request mask
Safing record request mask

SAF_REQ_MASK_2

SAF_REQ_MASK 3

Table 5. Global SPI register map (continued)
SAF_REQ_MASK_4

Name

SAF_REQ_MASK 1

R/W

Hex | RIW
$81

0| $82 | RIW

$83 | RIW
0|0 $84
$85
0| $86
$87
0|0|0| $88
$8D
0| $8E
1| $8F
0|{0|0|0]| $90
1| $91
0| $92

1

$89
0| $8A
$8B

1

1

1

1

1
0(0]$8C

1

1
1
0
1
1
1
1
0
1
1
1

1
1
1
1
0|0
0
0
1
1
1
1

0|0]0
0|0

y
y
y
y
y
y
y
y

RID / WID

1
1
1

0[{0|0[0|0|0O]|0O| $80 | R/W

ojojofofojo
o|jojo|o0|0
0jojo|o|o
0|jo0|0|0
0j0|0|0
0|jo0|0|0
0j0|0|0
0|o0]|o0
0|00
0|o0]|o0
0|00
0|o0]|o0
0|00
0|00
0|00

0

0

0

0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

5] GID
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Table 5. Global SPI register map (continued)

GID

RID / WID

Hex

R/W

Name

Description

Operating State()

Init

Diag

Ssafing

Scrap

Arming

$93

R/W

SAF_REQ_TARGET _1

$94

R/W

SAF_REQ_TARGET 2

$95

R/W

SAF_REQ_TARGET 3

$96

R/W

SAF_REQ_TARGET 4

$97

$98

$99

$9A

$9B

$9C

$9D

$9E

$OF

$A0

$A1

$A2

$A3

Safing record request target

X

X
X
X

$A4

Al Al aAalAalAalalaAalaAalalalalalalalalalalal-a

o|lo|lo|o|lo|olo|lojo|lo|o|lo|o|lo|o|jlo|o|o| oo

Al Al a2~ O O OjlO|O|OO|lOO|O|O|]O|O|O| O

Ol o|lo|lo|lo|o| Al Al Al AaAalAalAaAalAaAalaAalAalaAalaAalaf -~

oO|oo|Oo|Oo|Oo|OoO|f—_~A|~A|A|A|_2A|_2A|l_A|~rO|lO|lO|O| O

S a2l Ol Ol OOl Al Al a0l OO0 O A ] ]l ] O

OoO|Oo|~|~|lO|O|—~r||O|lOC|_2|~r|O|lOC||~r|]O|O]| -~

= O | O] | Ol | O | O] O ~|O|l O] ~|O| =

$A5

Safing record request target
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LLe/8y

Table 5. Global SPI register map (continued)

GID

RID / WID

Hex

R/W

Name

Description

Operating State()

Init

Diag

Ssafing

Scrap

Arming

$A6

R/W

SAF_RESP_MASK_1

$A7

R/W

SAF_RESP_MASK_2

$A8

R/W

SAF_RESP_MASK_3

$A9

R/W

SAF_RESP_MASK_4

$AA

$AB

$AC

$AD

$AE

$AF

$B0

$B1

$B2

$B3

$B4

$B5

$B6

$B7

$B8

Safing record response mask

X

X
X
X

$B9

R/W

SAF_RESP_TARGET 1

$BA

R/W

SAF_RESP_TARGET 2

$BB

R/W

SAF_RESP_TARGET 3

Al Al aAalAalaAalalaAalaAalalalalalalalalalalalalalalal

o|lo|lo|o|lo|o|lo|lojlo|o|]o|lo|o|lo|o|lo|o|lo|o|lo|o|o| o

Al Al aAalalalalalAalalalalalalalalalalalalalalal

Al Al Al AaAalalalalalalalalalalOoo|lOO|lOO|lOO|lOO|lOO|] O]l O] O] O

Al Al aAalalalOolOoo|lOoo|lOoo|lOo|lOO|lCO|lO| Al Al Al Al AalAalAal~alOo| O

~lOo|lOo|Oo|O| |||~ |O|O|OC|O||A|~|~|lO|OC|OC|O|—~]|~-

Ol |~ OO | alO|lO0O| | ~alO0O|lO0O| A~ OO| | OO | -

O|=|O|=|O|=_|lO|=|O|=|O|~|O|~|O|~r|O|~|O|l—~|O|~]|O

$BC

R/W

SAF_RESP_TARGET 4

Safing record response target

X | X|X]| X
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Table 5. Global SPI register map (continued)

GID

RID / WID

Hex

R/W

Name

Description

Operating State()

Init

Diag

Ssafing

Scrap

Arming

$EF

R/W

SAF_CONTROL_1

$FO

R/W

SAF_CONTROL_2

$F1

R/W

SAF_CONTROL_3

$F2

R/W

SAF_CONTROL_4

$F3

$F4

$F5

$F6

$F7

$F8

$F9

$FA

$FB

$FC

$FD

$FE

Safing record control

X

X
X
X

Al Al AaAalAaAalalalalalalaAalalalalalalal-a

N EN =N G RN O O N O O O SO B O N U I

Al Al aAalAalalalalalalalalalalalalala

Al Al aAalAalalalalalalalalalalalalAalo

1
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

DA A~ Ol Ol OO A ] Al alO|lOC|lO| O

S A O| O | OO A~ O0O| O | ~lO|OC|

= O | O | O | O | O] 1O Ol O| -

$FF

R

SAF_CC

Safing record compare complete

1.

A check mark indicates in which operating state a WRITE-command is valid.
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SPI interface

L9678P, L9678P-S

5.1

Global SPI register

A summary of all the read/write registers contained within the SPI map are shown below
and are further referenced throughout the specification as they apply. The SPI register
tables also specify the effect of the internal reset signals assertion on each bit field (the
symbol '-' is used to indicate that the register is not affected by the relevant reset signal).

Global status word

L9678P contains an 11-bit word that returns global status information. The GSW is the most
significant 11 bits of SPI_MISO data.

ID R/W/RW
- R
Register name Description
GSW Global Status Word
MISO BIT 31 30 29 28 27 26 25 24 23 22 21
(%] = o Nl
« | i - > > o )
o S| 5|2 |52 | R |83 |
MISO o o LL =) = w | S = | |
o w [0} [ (%) = T S = h'd he
7 a o a 14 3 o) ) x o
= wol g o | o |w ¢
GSW
1 7 4 2 1
BIT 0 9 8 6 5 3 0
Table 6. Global status word (GSW)
Bit Name POR | WSM | SSM Description
SPI Fault, set if previous SPI frame had wrong parity check or wrong
number of bits, cleared upon read
10 SPIFLT 0 0 0
0 No fault
1 Fault
General Deployment Successful Flag, logical OR of the corresponding
9 DEPOK 0 0 0 CHxDS bits (bit 15) in DSRx Registers
0 All the DSRx-CHDS bits are 0
1 At least one of the DSRx-CHDS bits is 1
Remote Sensor Interface Fault Present, logical OR of the corresponding
8 RSFLT 0 0 0 FLTBIT bits (bit 15) in RSDRx Registers
0 All the RSDRx-FLTBIT bits are 0
1 At least one of the RSDRx-FLTBIT bits is 1
State of WDTDIS pin
7 | WDTDIS_S| O 0 0 |[OWDTDIS=0
1 WDTDIS =1

52/211
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L9678P, L9678P-S

SPl interface

Table 6. Global status word (GSW) (continued)

Bit Name POR | WSM | SSM Description
Set when Power mode state machine is in ER state
6 ERSTATE 0 0 0 |0 Power mode state machine is not in ER state
1 Power mode state machine is in ER state
Fault present in Power State Register, logical OR between bits from 18 to
s | PowerreLT | o 0 0 9 of POWER_STATE Register
0 All the bits from 18 to 9 in the POWER_STATE Registers are Os
1 At least one of the bits from 18 to 9 in the POWER_STATE Registers is 1
Fault present in Fault Status Register (FLTSR), logical OR between all bits
4 FLT 1 1 1 of FLTSR
0 All the bits in the Fault Status Register (FLTSR) are Os
1 At least one of the bits in the Fault Status Register (FLTSR) is 1
ADC Conversion of request 3 or 4 has been completed so new results are
3 |CONVRDY2| O 0 0 available
0 No new data available
1 New data available
ADC Conversion of request 1 or 2 has been completed so new results are
2 |CONVRDY1| O 0 0 available
0 No new data available
1 New data available
Write address of previous SPI frame is not permitted in current operating
phase (INIT, DIAG, SAFING, SCRAP, ARMING)
1 ERR_WID 0 0 0
- 0 No Error
1 Error
Read address received in the actual SPI frame is unused so data in the
response is don't care
0 ERR_RID 0 0 0
- 0 No Error
1 Error
Kyy DS11626 Rev 6 53/211




SPI interface L9678P, L9678P-S

5.2 Read/write register

5.21 Fault status register (FLTSR)

19|18|17|16 15 [ 14 [ 13 12] 1] 10 7 6] 5| 4 2| 1] o
MOSI - X | X | X | X[ X | X | X | x| X | X | X | x| X X | X
@
= 14 o x
o | & o AR
Mso | 0|0 |k |E olo|o|@lojo|o|<S| S| = ]o]lE|E)0]|o0
m I~ o [a] [a] E n ) '8
|3 = 2| = = 2= | »
o
Address: 00
Type: R
Buffer: $0000
Reset: -
04 = s
n
e 2 4
EBST OT O - - ER Boost over-temperature bit
Set when over-temp condition detected, cleared on SPI read or POR=1
0 No Fault
1 Fault
CLKFRERR 0 - - Internal oscillator cross-check error bit
Set when osc error detected, cleared on SPI read or POR=1
0 No Fault
1 Fault
OTPCRC ERR 0 - - OTP CRC error bit
Set when OTP error detected (tested at release of POR), cleared by POR=1
0 No Fault
1 Fault
WwD1_LO O 0 - WD1 lockout - reflects WD1 lockout state
Set and cleared per Watchdog Timer Flow Diagram
0 WD1 Lockout inactive
1 WD1 Lockout active
WD1_TM 0 0 0 WD1 test mode - reflects WD1TM signal state
Set and cleared per Watchdog Timer Flow Diagram
0 WD1TM=0
1 WD1TM=1
54/211 DS11626 Rev 6 1S77
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SPl interface

WD1_WDR

WSMRST

SSMRST

POR

3

WD1 reset latch
Set and cleared per Watchdog Timer Flow Diagram

0 WD1_WDR signal =0
1 WD1_WDR signal = 1

Watchdog state machine reset
Set when WSM reset goes to '1', cleared upon SPI read

0 WSM reset has not occurred
1 WSM Reset has occurred

Safing state machine reset
Set when SSM reset goes to '1', cleared upon SPI read

0 SSM reset has not occurred
1 SSM Reset has occurred

Power on Reset
Set when POR goes to '1', cleared upon SPI read

0 POR reset has not occurred
1 POR Reset has occurred
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5.2.2 System configuration register (SYS_CFG)

19|18|17|16 151413 12]11]10] 9 8|7 6 | 5] 4|3 2]1]o0
[T
)
| x Zz
5|k o . «
= | ) Q ‘2 (%] ] > 8
= 8 Jis] < ] 5 ] I 2
MOSI 58| x|2|x|3 u 4 x W] ox |
o | > I > g s < | > a
E| o & =
2 5 w
<(| <
pd
w
[V
S
| x z
5% o gy z
E [ 0 o 2 %) o | > 3
B3 1o} o0 < w << 7] | =
mso | o |o|lo|o|Z |8 |o|2]|0o]|3 S | L o Jo|wly|o|R
o' > :J' >! 2 > S| =
= (2] w ;
o) a I}
<(| <
zZ
w
Address: 01
Type: RW
Buffer: $0100
Reset: $0002

© POR

© WSM
© SSM

EN_AUTO_SWITC Enable auto switch off ISRC current source and DCS regulator after
H_OFF measurement completion

0 Auto switch off disabled

1 Auto switch off enabled

DIS_VDD5_ERR 0 0 - Disable VDD5 OV/UV to generate reset
0 OV/UV generate reset
1 OV/UV don’t generate reset

KEEP_ERBST_ON 0 0 0 ER Boost behaviour during ER state
0 ER Boost is disabled
1 ER Boost stay enabled

HI_LEV_DIAG_TIM
E

o
o
o

Selection of duration of high level squib/pyroswitch diagnostics

0 Short time (see high level diag diagram)
1 Long time (see high level diag diagram)

SQMEAS 00 00 00 Sample numberin DC sensor, squib/pyroswitch measurement and
temperature conversions

Updated by SSM_RESET or SPI write

3
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L9678P, L9678P-S SPI interface

0 8samples
1 16 samples
10 4 samples
11 1 sample

VMEAS 00 00 00 Sample number in any other voltage measurement conversions

Updated by SSM_RESET or SPI write
Updated by SSM_RESET or SPI write

0 4 samples
1 16 samples
10 8 samples
11 1 sample

SAFESEL

-
N
N

Safing engine mode select
Updated by SSM_RESET or SPI write

0 Internal safing engine
1 external safing engine

VSF.V 0 0 0 VSF voltage select
Updated by SSM_RESET or SPI write

0 20V
1 25V

WD1_TOVR 0 0 - Override of initial 500ms time-out of WD1 state machine
Set and cleared per Watchdog Timer Flow Diagram

0 time-out is active
1 time-out is disabled

3
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5.2.3 System control register (SYS_CTL)

19|18|17|16 15 | 14 | 13

-
N

1"

N
o
©
(e
~
o
o
I
w
N
N
o

MOSI - X X X

SPI_OFF
x
x
>
x

VIN_TH_SEL

ER_BST_V
x
ER_CUR_EN
ER_BST_EN
VSUP_EN

MISO 0 0 0 0 - 0 0

SPI_OFF
o
o
o
o

VSUP_EN

VIN_TH_SEL

ER_BST_V
o
ER_CUR_EN
ER_BST_EN

VBATMON_TH_SEL | VBATMON_TH_SEL —

Address: 02
Type: RW
Buffer: $0200
Reset: $0004

© POR

© WSM
© SSM

VIN_TH_SEL VIN comparators threshold selector

0 5.5V
1 7.5V

VBATMON_TH_SEL 00 00 00 VBATMON comparators threshold selector

00 6V
01 6.8V
10 8V
11 8.8V

ER BST.V 0 0 0 ER Boost voltage select
Updated by SSM_RESET or SPI write

0 set 23V boost
1 set 33V boost

ER CUR_EN 0 0 0 ER charge / discharge control
Updated by SSM_RESET or SPI write

0 ER current source OFF request
1 ER current source ON request

ER_BST_EN 1 1 1 Boost enable
Updated by SSM_RESET or SPI write

3
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0 ER_BOOST OFF request
1 ER_BOOST ON request

VSUP_ EN 0 0 0 Supplemental supply for satellites
Updated by SSM_RESET or SPI write

0 VSUP commanded off
1 VSUP

SPIL.OFF 0 0 0 Go to POWER OFF state from POWERMODE SHUTDOWN state

Updated by SSM_RESET or SPI write while in POWERMODE SHUTDOWN
state

0 no effect
1 transition to POWER OFF state

5.2.4 SPI Sleep command register (SPI_SLEEP)

19|18|17|16 15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0

MOSI $3C95
MISO oloJofJo[-JofJoJo]JoJoJo]o[o|]o]of[o]o]o]o]o
Address: 03
Type: w
Buffer: -
Reset: $0006
: 23

SLEEP_MODE N/A N/A N/A Non-latched command that allows transition into
POWERMODE_SHUTDOWN state according to the Power Control State
Flow Diagram

3
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5.2.5 System status register (SYS_STATE)

19|18|17|16 15 [ 141312 11 [10] 9 7 6|5 3 | 2] 1 0
MOSI - x | x| x| x| x| x]x] x| x| x|x[x[x]x]| x| x
w
w =
< 2
@, 2'
MISO ool ool o |o]ol|lo] o E o lo|lo|lo]|o 5
|
| [h'q
il g
o) o)
© o
Address: 04
Type: R
Buffer: $0400
Reset: -
x = s
@) n 7]
a = o

OPER_CTL_STAT
E[2:0]

000 000 000 Reports Operating Control State
Updated per Power Up Phases diagram
000 = INIT
001 = DIAG
010 = SAFING
011 = SCRAP
100 = ARMING
101 unused

110 unused

111 unused

POWER_CTL_STA
TE[2:0]

000 - - Reports Power Control State
Updated per Power Control State Flow Diagram
000 = AWAKE
001 = STARTUP
010 = RUN
011 =ER
100 = POWER MODE SHUTDOWN
101 unused

110 unused

111 unused

3
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5.2.6 Power state register (POWER_STATE)

19‘18‘17‘16 5 |14 |13 |12 | 11 [10]| 9 | 8| 7 6 | 54| 3|2 1 0
MOSI - X | X | x| X | x [ x| x| x| X | xX|xX]|x|XxX]|Xx] x|Xx
S - N R - =R = I I e I I 51812 ¢g)|>
Address: 05
Type: R
Buffer: $0500
Reset: -
g =
2 23
WAKEUP - - - WAKEUP pin status
Set and cleared based on voltage
0 WAKEUP pin < WU_off
1 WAKEUP pin > WU _on
VBBAD - - - VBATMON bad pin status
Set and cleared based on voltage
1 VBATMON < VBBAD
0 VBATMON > VBBAD
NOT_VBGOOD - - - VBATMON good pin status
Set and cleared based on voltage
1 VBATMON < VBGOOD
0 VBATMON > VBGOOD
VINBAD - - - VIN bad pin status
Set and cleared based on voltage
0 VIN > VINBAD
1 VIN < VINBAD
NOT_VINGOOD - - - VIN good pin status
Set and cleared based on voltage
0 VIN > VINGOOD
1 VIN < VINGOOD
VDD3V3 UV - - - VDD3V3 bad pin status
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Set based on voltage, cleared on SPI read
0 vVDD3V3 > VDD3V3_UV
1 VDD3V3 < VDD3V3_UV

vVDD3V3_OV - - - VDD3V3 bad pin status
Set based on voltage, cleared on SPI read
0 VDD3V3 <VDD3V3 OV
1 VDD3V3 >VDD3V3_0OV

ER_BST_NOK - - - ERBOOST pin status
Set and cleared based on voltage
1 V_ERBOOST < ERBOOST_OK
0 V_ERBOOST > ERBOOST_OK

VDD5_UV - - - VDD5_UV status
Set based on voltage, cleared on SPI read
0 vVDD5 >VDD5_UV
1 VDD5 < VDD5_UV

vVDD5 OV - - - VDD5_OV status
Set based on voltage, cleared on SPI read
0 VDD5 < VDD5_0OV
1 VDD5 > VDD5_0OV

VSUP_NOK - - - VSUP status
Set and cleared based on voltage
0 VSUP > VSUP_OK
1 VSUP < VSUP_OK

ER_BST_ON O - - ERBOOST_ON state
Updated according to ER_BOOST Control Behavior diagram

0 RBOOST_OFF or ERBOOST_OT state or ER_BST_STBY state (boost
not running)

1 ERBOOST_ON state (boost running)

ER_CHRG_ON 0 0 0 ERCHARGE_ON state
Updated according to ER_CHARGE Power Mode Control diagram
0 ERCHARGE_ON =0
1 ERCHARGE_ON =1

3
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SPl interface

ER_SW_ON

VDD5_ACT

VSUP_ACT

VDD3V3_ACT

VSF_ACT

3

ER_SWITCH State

Updated according to ER Switch state diagram
0 ER_SWITCH_OFF
1 ER_SWITCH_ON

VDDS5 Active state

Updated according to VDD5 Power Mode Control state diagram
0 VDD5 supply in VDD5_OFF or VDD5_SHUTDOWN states
1 VDD5 supply in VDD5_RAMPUP or VDD5_ON states

VSUP Active state

Updated according to VSUP Power Mode Control state diagram
0 VSUP supply in VSUP_OFF or VSUP_SHUTDOWN states
1 VSUP supply in VSUP_RAMPUP or VSUP_ON states

VDD3V3 Active state

Updated according to VDD3V3 Power Mode Control state diagram
0 VDD3V3 supply in VDD3V3_OFF or VDD3V3_SHUTDOWN states
1 VDD3V3 supply in VSUP_ON state

VSF Active state

Updated according to VSF Control Logic diagram
0 VSF_EN=0
1 VSF_EN =1
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5.2.7 Deployment configuration registers (DCR_x)

Channel 0 (DCR_0)
Channel 1 (DCR_1)
Channel 2 (DCR_2)
Channel 3 (DCR_3)

19‘18‘17‘16 15 [ 14| 13 | 12 | 11 | 10 ‘6 ‘4 3| 2 0
) € £
£ [} b
S £ o
MOSI x | x| x| x| x|x z 3, g X | x
28]
[a]
® . E
£ 5} t
- 5 2
MISO ololo|o|lo|o|o|o]|o]o z 3, s o | o
AR
o
Address: 06 (DCR_0)
07 (DCR_1)
08 (DCR_2)
09 (DCR_3)
Type: RW
Buffer: $0600 (DCR_0)
$0700 (DCR_1)
$0800 (DCR_2)
$0900 (DCR_3)
Reset: $000C (DCR_0)

$000E (DCR_1)
$0010 (DCR_2)
$0012 (DCR_3)

POR

Deploy_Time[1:0] 00

Dep_Current[1:0] 00

64/211

S wWsMm

00

=
2]
(2]

00 Default deployment time select
Updated by SSM_RESET or SPI write while in DIAG state
00 Unused (no deploy, 8 us pulse output on ARM1 pin during PULSE TEST)
01 0.5ms
10 0.7 ms
11 2.0ms

00 Deployment Current limit select
Updated by SSM_RESET or SPI write while in DIAG state
00 Unused (no deploy)

3
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SPl interface

01 1.75A min
10 1.2A min
11 Unused (no deploy)

Dep_explre_tlme[gi 00 00 00 Deploy command expiration timer select

Updated by SSM_RESET or SPI write while in DIAG state
00 500ms
01 250ms
10 125ms
11 Oms

DS11626 Rev 6
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5.2.8 Deployment command (DEPCOM)

19‘18‘17‘16 15 | 1413|1211 109 |8| 7 |6 |5|4a]|3]|2]:1 0
g o o o
w 1T} w 1T}
['4 4 4 4
MOSI . x | x [ x| x| x| x| x| x| x| x|x|x|&|&|&]|
a o [a) [a)
[s2] N ~— o
I I I I
(@) () (@) ()
o o o o
w w w w
mso | o|o| ool o]o]o|o|lo|]o|lo|]o|o|o|o|lo|l8B]&]| 218
I T I T
(@) (&) (@] (&)
Address: 12
Type: RW
Buffer: $1200
Reset: $0024
1 = s

o v ow
a = o

CHxDEPREQ N/A N/A N/A Channel x Deploy Request - non-latched channel-specific deploy request
0 No change to deployment control for channel x

1 Clear and start Expiration timer if in ARMING or SAFING state and in
DEPLOY_ENABLED state

CHxDEP 0 0 0 Channel x deployment expiration timer enable

Set when SPI_DEPCOM(CHXDEPREQ=1) AND in ARMING or SAFING state
AND in DEP_ENABLED state

Cleared on SSM_RESET OR when in DEP_DISABLED state OR when
Deploy Expiration Timer x reaches time-out threshold

0 Expiration timer enabled - Deploy command still valid

1 Expiration Timer disabled - Deploy command no more valid

3
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SPl interface

5.29 Deployment configuration registers (DSR_x)
Channel 0 (DSR_0)
Channel 1 (DSR_1)
Channel 2 (DSR_2)
Channel 3 (DSR_3)
19‘18|17|16 15 |14 | 13 [ 12| 11 [ 10| 9 | 8 7 6 | 5| 4| 3| 2 1 0
MOSI X X X X X X X X X X X X X X X X
@
£
= o Q
8|15l 8]|f &
Mso | o fof o0 |0 X|Q|X|g|o0o]|]o0o|lo0o]|O0o]|oO0]|oO fl
| 5|6 Q 5,
i
o
Address: 13 (DSR_0)
14 (DSR_1)
15 (DSR_2)
16 (DSR_3)
Type: R
Buffer: $1300 (DSR_0)
$1400 (DSR_1)
$1500 (DSR_2)
$1600 (DSR_3)
Reset: -
xr = =
n
g 2 3
CHxDS O 0 0 Channel x deployment successful
Updated according to Deployment Driver Control Logic
(set when deployment terminates on ch x due to deploy timer time-out,
cleared on SSM_RESET OR when deployment starts on ch x)
0 Deployment not successful
1 Deployment successful
CHxXSTAT O 0 0 (set when deployment starts on ch x, cleared on SSM_RESET OR when
deployment terminates due to deploy timer time-out, LS Over current OR
GND Loss)
0 Deployment not in progress
1 Deployment in progress
CHxDD O 0 0 Default Deploy Flag on Channel x

3

Updated by SSM_RESET, or when the Deployment Configuration Register is
written with an incorrect configuration
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0 Correct Time/Current combination selected

1 Incorrect Time/Current combination selected (default time/current is set)

DCRxERR 0 0 0 Deployment configuration register err
0 Deploy configuration change accepted and stored in memory

1 Deploy configuration change rejected because deploy is in