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CAN controler

Atmel

ESA greece

COTS

Tl

Microsemi/
Xilinx

Type Voltage |TID (krad) Price
AT7908E (CPU interface)
ETM ASIC (only inputs)

TMS570 Hercules Under NDA
PA3 + IP in fabric
SF2 + internal ECC CAN periperal
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CAN interfa

transceiver type Voltage |TID(krad) Price
Intersil ISL72026/7/8SEH S836
Cobham/

UT64CAN333x
aeroflex
TI SN55HVD233-SP Prelim
COTS

Tl SN65HVD233M-EP
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XCKUO060-1FFVA1156C FPGA
A3Px FPGA 1 NA
LMZ31503RUQ DC/DC 5/4 30 [1] 1T
LMZ31506RUQ 2 ?
MIC29501 Lin. reg. 0/1 20 [1] NA
SN65HVD233MDREP Can-trans 1 NA
SN74CB3T16210DGG Fet switch 2 NA
DS90LVO047ATM LVDS driver 1 70 [3] NA
DS90LVO48ATM LVDS receiver 1 70 [3] NA
Analog dev. ADG626AR Diffamp 7 45 [1] NA
SN74CB3T16210DGG Flash 2 70 [2] NA
GBTXx SERDES 3 Oke NA
SCA 1O 1 Oke NA
VTRXx E/O convers. 2 Oke NA
VTTx E/O convers. 1 Oke NA
Tl CDCLVD1212 2:12 LVDS buf 1 1130 [4] NA
On-semi NB7L14 1:4 LVPECL buf >20 [5]
CFPS-73 (tr/tf=6ns) Crystal 1 50 [6] NA

Jitter cleaner
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CAN interface

CAN controler

Atmel

ESA greece

COTS

Tl

Microsemi/
Actel

.
\

Type Voltage |TID (krad) Price
AT7908E (CPU interface)
ETM ASIC (only inputs)
TMS570 Hercules Under NDA
PA3 + IP in fabric

SF2 + internal ECC CAN periperal

transceiver

Intersil

Cobham/
aeroflex

Tl

COTS

Tl

type Voltage |TID(krad) Price
ISL72026/7/8SEH S836

UT64CAN333x

Prelim

SN55HVD233-SP

SN65HVD233M-EP
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General remarks on Flash memories

« Charge pump sensitive part, fail from 10krad.
* Erase/write only in absense beam/radiation.

« Smaller Feature sizes & thinner oxide layers improves radiation sensitivity.
* Although optimum around 51n (25 nm worse again)

 SLC preferred above MLC above TLC

* Cross section COTS NAND flash order couple orders smaller than SRAM
 likely still ECC needed!

« Other technologies (not Flash) seem promising: e.g. phase change proms

https.//escies.org/download/webDocumentFile?1d=63654
https.//escies.org/download/webDocumentFile?1d=49254

Samsung (o_norm = 9.15E-13, KOWBGO08U1M, datecode: 3708) order better than micron
(0_norm = 8.64E-12, MT29F8GO8AAA-WP, datecode: 4208)
https.//escies.org/download/webDocumentFile?id=63077

sheet 30: 51 nm Samsung better than 25nm Micron
http://radecs.ies.univ-montp?2.fr/fichiers/abstract 13 Irom_ 2010-07-

06 07 32 45 RADECSLATENEWSI1.pdf

51 nm performs better than 72, 90 & 120 nm
https://nepp.nasa.gov/workshops/etw2012/talks/Tuesday/T13 Irom_NVM Radiation.pdf
51 nm performs better than 25, 72, 90 & 120 nm



https://escies.org/download/webDocumentFile?id=63654
https://escies.org/download/webDocumentFile?id=49254
https://escies.org/download/webDocumentFile?id=63077
http://radecs.ies.univ-montp2.fr/fichiers/abstract_13_Irom_2010-07-06_07_32_45_RADECSLATENEWS1.pdf
https://nepp.nasa.gov/workshops/etw2012/talks/Tuesday/T13_Irom_NVM_Radiation.pdf

Brand type Volt TID o/ | clock Bandwidth
age krad |bit |MHz Mbit/s
3,3 4 20 15 15

AT69170F 1
m AT28C010 5 1 10 8 8 66
AT17LV010 3,3 1 20 10 1 10
DT xQRr17V16 16 50 33 8 264
3DP032 32
m 3DP064 3,3 64 50 33 8 264
3DP128 128
DTN w28c0108 3,3 1 300 4 8 32
UT8MR2M3 16 22 8 177
3,3 1000
S5 UTBMR8MS 64 20 8
I uTsanFaMg 3,3 64 10 16 16 266
I
Rad-package
I
2.5-
m ATASDB161B ' 16 14[1] 20 1 20
1,8- 72 250
MT29FAGOBAAC ' 4000 . E958 8 640
MT29F8GOSAAA 51 8000 E-10
EELETE K9WBGO8U1M 51 70 E-11
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Alpice/ ISy

\ => TBD
\ => [BD

233.00mm 240.00mm

Rear Transition Module support according to the VITA 46.10 specification (Rear Transition
Module on VPX)
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PU interface

CAN controler |type Voltage |TID (krad) Price
Atmel AT7908E

ESA greece ETM ASIC

COTS

Tl No data

CAN type Voltage |TID Price
transceiver Vv krad

Intersil 7202xSEH

Cobham/

2eroflex UT64CAN333x

Tl SN55HVD233-SP Prelim
COTS

Tl SN65HVD233M-EP
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RU crate

=> Maybe
=> Maybe
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USB interfa

=> TBD
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| Device | Lccrwmmin + Tecnt_tommn | Tecco | Tecauxmin + Iccaux_tomin | Tccarammin_| Units

Kintex UltraScale Device-Package Combinations and Maximum I/Os
Table 4: Kintex UltraScale Device-Package Combinations and Maximum Ifﬂs

Package m mm
ST | | o | o | ool
o [ [ [ B TR R
| [ T
T T S O
N N N S O I 3 I
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A3P250
A3P400
A3P600
A3P1000

ProAsic3 opti

I/Os Per Package

Eﬁﬂfa A3P0152 | A3P030 | A3POG0 | AIP125 A3P250° A3P400° A3P600 A3P1000
Cortex-M1
Devices M1A3P250 %5 | M1A3P400% | M1A3P600 | M1A3P1000
/O Type
£ £ £ £
o | ¢ g o | 8 g = "; 2 "; = ";
NS R REAEEE E
2 @ @ @ 2 E 2 :E 2 :E 2 :E
g g g g £ g g g
Package w ® ® » ® a » |68 |®» |8 | » | &
QN48 - 34 - - - - - - - - -
QNGS 49 49 - - - - - - - - -
aN132’ - a a0 84 a7 19 - - - - -
Ccs121 - - 96 - - - - - - - - -
VQ100 - 77 71 71 68 13 - - - - -
TQ144 - - a1 100 - - - - - - - -
PQ208 - - - 133 151 34 151 | 34 | 154 | 35 [ 154 | a5
FG144 - - 96 97 a7 24 g7 25 97 25 g7 25
FG256>° - - - - 157 a8 178 | 38 | 177 | 43 | 177 | 44
FG4845 - - - - - - 194 | 38 | 235 | 60 | 300 | 74
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3 FPGA Fabric User Guide to

ensure complying with design
A3P015 is not recommended for new designs.
For A3P250 and A3P400 devices, the maximum number of LVPECL pairs in east and west banks cannot exceed 15. Refer to
the ProASIC3 FPGA Fabric Users Guide for position
Each used differential IO pair reduces the number of single-ended IOs available by two.
The M1A3P250 device does not support FG256 package.

FG256 and FG484 are footprint-compatible packages.

SNk b

Package not available.

and board migration requirements.

s of the 15 LVPECL pairs.
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ALICE

RU must accomodate DCS CAN slave to control PowerBoard:
=Ll eontroler
 FPGA CAN controler with external transceiver chip

 Commercial CAN (fabric) IP available for e.g. PAS3.

* SF2 has integrated CAN pheripheral (SECDED in buffers)

Preliminary: Latest radiation test indicate PA3 as sensitive as SF2
Replacing PA3 with SF2 provides following advantages:

 More modern device, better support and availability

* Lower power consumption

* True native LVDS support (no external resistors needed)
 Integrated CAN pheripheral
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bank | device |Voltage |BLVDS_

HP Hig
HR Hig
HD Hig

N Performance Fast US/US+ ...1,8V No
n Range Voltage US ...3,3V  Yes
n Density range  ys+ ...3,3V  No No diff out, max 250 MHz
Kintex UltraScale Device-Package Combinations and Maximum 1/Os
Table 4: Kintex UltraScale Device-Package Combinations and Maximum I/0Os
?ﬁﬁgw m':,.,":::,’;,, :I.ll.'lIES KU035 KU040 KU0&0 KUOBS KUD95 KU1l1l5s
(mm) e’ | "o "Grh | "GrH "GrH  |eTH GTv(® | TGtH
FEVAL156 36535 1I'.'I-4{12EIE 1041:;15 lﬂiﬂfl,ﬂtilﬁ 104, 416 5%;]:455
FFVA1517 40x40 104, 520
FLVA1517 40x40 104, 520 104, 520
FFVC1517 |  40x40 5
FLVD1517 |  40x40 104, 234
Kintex UltraScale+ Device-Package Combinations and Maximum 1/0Os

Table 6: Kintex UltraScale+ Device-Package Combinations and Maximum I/0s

backa Package KU3P KUSP KUgp KU11P KU13p KU15P

ac e « E

(1)(2)(3) |Dimensions HD, HP HD, HP HD, HP HD, HP HD, HP HD, HP

(mm) GTH, GTY GTH, GTY GTH, GTY GTH, GTY GTH, GTY GTH, GTY
48, 416 48, 468
3 i #

FFVA1156(3) 35x35 20, 8 20, 8
96, 416 96, 416

FFVE1517 40%40 32, 20 32, 24




Speed usio Speed |US+ 10 HP/ Speed
> standard Veeo Mbps |Standard HD Veeo Mbps

320

Inputs

Outputs

Output

Bidir

Input

SLVS
diff

LVDS

LVDS

BLVDS
BLVDS

LVDS

lvemos

lvcemos

Lvcmos
1,5-3,3
lvemos
1,7-3,6
Lvcmos
1,2-3,6

Lvcmos
1,5

30

5
28

4*7

5

40

40

48

5

SLVS_400_18
SLVS_400_25

LVDS
LVDS_25
LVDS
LVDS_25

BLVDS_ 25

LVDS

LVDS 25
Bank O
1,5-3,3V
Bank O & 65
1,5-3,3V

Lvcmos

LVCMOS
1,8-3,3
LVCMOS
1,5/1,8

LVCMOS
1,5

HR
HP
HR
HP
HR

HR

HP
HR

HR

HP
HR
HP
HR
HP
HR

HP
HR

2 5
1,8
2,5
1,8
2,5

2,5

1,8
2,5

..1,8
..3,3
1,8

..3,3

..1,8

1,5

625
500
625
500

625
500

SLVS_400_18
SLVS_400_25

LVDS
LVDS_25
LVDS

LVDS

LVDS 25
BankO
1,5-1,8V
Bank 0 & 65
1,5-1,8V

lvemos

lvemos

LVCMOS
1,5/1,8

LVCMOS
1,5

HD
HP
HD
HP

HP
HD

HP

HP
HD
HP
HD
HP
HD

HP
HD

2 5
1,8
2,5
1,8

1,8
2,5

..1,8
..3,3
..1,8
..3,3

..1,8

1,5

625

625



Signal  |Speed IDir ___

edink  [ERN
elink R
400/600
40

40

100

100

100

100
[T 100

#____pins
28 56

60
56
10

182
15
40
40
50
20

165
347

SLVS_400_18

P/HR
HP 1,8

Lvcmos=>BLVDS
LVCMOS
LVCMOQOS
LVCMOS
LVCMOS15

Bank65

1,5-3,3
1,50r 1.8
1,8-3,3
1,8-3,3
1,5
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Kintex UltraScale Device-Package Combinations and Maximum 1/Os
Table 4: Kintex UltraScale Device-Package Combinations and Maximum I/0s

back Package KU025 KUOD35 KU040 KUO60 KUOBS KUD95 KU115
(D)i2)(3) |Dimensions | Lo pp HR, HP HR, HP HR, HP HR, HP HR, HP HR, HP
(mm) Gn'n-l GTH E'I'H GTH g'l'H GTH, GTY(4) GR'rH

104, 208 104, 416 104, 416 104, 416 52 468

FFVA1156 35x35 {1 iﬁ iD éE Eb,E

FFVA1517 40x40 104, 320

104, 520 104, 520
FLVA1517 40x40 4’3 4'3

52, 468
FFVC1517 40x40 ld, 20

FLVD1517 40x40 15464134

Kintex UltraScale+ Device-Package Combinations and Maximum 1/Os

Table 6: Kintex UltraScale+ Device-Package Combinations and Maximum I/0s

backa package KU3P KUSP KU9P KU11P KU13P KU15P

ac e » 3

(1){2)(a) |Dimensions HD, HP HD, HP HD, HP HD, HP HD, HP HD, HP
(mm) GTH, GTY GTH, GTY GTH, GTY GTH, GTY GTH, GTY GTH, GTY

48, 416 ,
20, B 20, 8

96, 416
32, 20 32, 24

FFvA1156(3) 35x35

FFVE1517 40x40
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JTAG configu

Master devices Voltage Comment
SCA-JTAG

Xilinx cable USB li
FlashPro cable

Slave devices
GBTX
Us
US+
FX3 JTAG bank shared with 12C prom.
Min. EEPROM voltage is 1,7V !l
On FireFlyFMCv3 JTAG bank is 3,3V

PA3




S L N B L e L

GBTx Xx320 VDD

GB Tx+2*Xx

VDD (core)
AVDD

vee

VTTx+2*VTRx

ProAsic3

1IGLOO2

2
2

4LC1025
4FC1025

VCC (core)
VCCPLL

VITAG
Vpump
LVDS diff

<

CCCINT
ultrascale+
VCCO_HR
VCCO_HP
VCCAUX
VCCADC
VREFP
VMGTAVCC
Utrascale+

Vv MGTAVTT

VMGTVCCAUX
VMGTAVTTRCA

Vers (JTAG/SPI)

VSeIectMap US+
(A)Vpp (core)
DIO/UART
JTAG/12C
Bus/bat

1,2

1,17

1,5
1,15
1,7
1,15
3,2
2,5
1,8

1,5

1,5
1,5
2,5

2,5

1,5
1,5

1,8
1,8
1,25

0,9
1,2

1,8
1,2

1,2

3,3

1,65

3,3

2,75

1,575

1,25

667
1000
2500

36
1
7

200

300

700

333

795
1125
3046

63
1
8

250

400

900

30

404

14
10000

20000

1581
19

2300

2400

200

60

1000
1500
4000
54

1

18
500
750
1750

500

1193
1688
4569
95
1
21 Likely on 1,5...1,8V to support US+ selectmap
625
1000
2250
45 static
607 SelectMap 100 MHz, 40in+40out @ 1,8V
Little
35 4*out, 2*In
Optional, needed when ADC in use
Use internal Reference
Estimate for 32 SERDES Rx
Estimate for 32 SERDES Rx
240
200
13
9
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Vi |Vi [Vo |Vo
Test , ! Accuracy |S |Comment
(krad) min |max |min |max
5

MIC29501 _ 6
Linear Oke ,
MIC29710 15 7,5 10 Obsolete?
TPS5430 leo 20 ? 3 , 2
0\ rax 18 Switched ? 3 ,5 0,8 55 1% Ref 8
LMZ31710 : ? 10 , 0,6 5,5 1% Ref 12
FEASTMP _ : 0,9 5 35
Switched 200k
Cern
FEAST2.1 0,6 15
LHC4913 Linear 300k , 14

MCP1824ST §Risl=F]s Tullio 100k , 1
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