Power Switching



Power Supply Sequencing

Protecting 1/0's
Powering Circuits
RT545X16/32

— Perhaps RT545X 32S
— UTMC buffers

EEPROM s/write protection
SMEX/WIRE




Power Supply Sequencing
| SSues: Protecting 1/0's

* Parasitic/ESD diodes
* PCI clamp diodes
e Cold-sparing capable |/O's



Power-On Reset (POR)

ESD Protection

No current limiting diodeto V,
I’eSI stor.
R315
L+5 g A\.‘W — @ PE_RESET SOURCE
AT B J Id'-_-?d-H-C.'I.-I.Al.‘a-
+ c304
S 1A o °Y | The series resistor is necessary with
soT-23 ¥ CMOS to prevent damage when
ctiat L power is removed from the circuit,
since otherwise the electrolytic
capacitor will try to power the
system viathe CMOS input(date
_ protection diode.
Regular Diode
The Art of Electronics, Horowitz
and Hill, 2" Edition, p. 551.




Power Supply Sequencing
RT54SX16/32

Power-Up Sequencing

RT545X16, A545X16, RT545X32, A545X32

Veea Veen Vee Power-Up Sequence Comments
5.0V First _ _
3.3V Second No possible damage to devica,

o o = 3.3V Fi

. irst _
& 0V Second Possible damage to device.

Power-Down Sequencing
RT545X16, A545X16, RT545X32, A545X32

Veea Veen Veed Power-Down Sequence Comments
5.0V First ] _
3.3V Second Possible damage to device,
o o 3 3.3V First
. {31 ) .
5.0V Second No possible damage to device.

54SX Family FPGAs, RadTolerant and HiRel, v 2.0, March 2001



Power Supply Sequencing
RT545X32S

 To date, our lab work has shown, on some

parts, that when V -, Is applies before V -,,
significant currents, > 10 mA, can be seen
flowing into the V -, pin.

* Power supply sequencing may also affect
reliability of the safe power on/off feature.

* These are under investigation.



Power Supply Sequencing

EEPROMSs. Hardware Write Protection

3.11. 5 Power supply sequence of EEPROMs. In order to
reduce the probability of inadvertant wites, the
foll om ng power supply sequences shall be observed.

a. For device types 1-18, a logic high state shall be
applied to WE and/or CE at the sane tine or before the
application of V.. For device types 16-18, an

addi tional precaution is available, a logic low state
shall be applied to RES at the sane tine or before the
application of V.

b. For device types 1-18, a logic high state shall be
applied to WE and/or CE at the sane tine or before the
renoval of V.. For device types 16-18, an additi onal
precaution is available, a logic Iow state shall be
applied to RES at the sane tine or before the renoval
of V.

Microcircuit, Memory, Digital, CMOS, 128K x 8-Bit EEPROM, Monalithic Silicon,
SMD 5962- 38267, Revision: F, Dated: 6 October 1999



Power Supply Sequencing
EEPROMSs:. Software Write Protection

To protect against unintentional programming caused by noise
generated by external circuits, AS58C1001 has a Softwar e data
protection function. To initate Software data protection mode, 3
bytes of data must be input, followed by a dummy write cycle of
any address and any data byte. This exact sequence switches the
device into protection mode. This 4th cycle during writeis
required to initiate the SDP and physically writes the address and
data. While in SDP the entire array is protected in which writes
can only occur if the exact SDP sequence is re-executed or the
unprotect sequence is executed.

The Software data protection mode can be cancelled by inputting
the following 6 Bytes. This changes the AS58C1001 to the Non-
Protection mode, for normal operation.

AS58C1001: 128K x 8 EEPROM, Austin Semiconductor, Inc.



Power Supply Sequencing

EEPROMSs. Software Write Protection

Enabl e Protection D sabl e Protection

Address Data Address Data
5555 AA 5555 AA
2AAA 55 2 AAA 55
5555 A0 5555 80
5555 AA

2AAA 55

5555 20

AS58C1001: 128K x 8 EEPROM, Austin Semiconductor, Inc.



Power Supply Sequencing
SMEX/WIRE

System applied power simultaneously to the
FPGA, drive circuitry, and relay.

Control FPGA generated both ARM and
FIRE signals based on spacecraft opto-
Isolated 1nputs.

Transient analysis not performed.
Saved 1relay.



Power Supply Sequencing
SMEX/WIRE
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