E')( Fl_ Microchip Technology - MPF100TS-1FCSG3251 Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

bttt L EE L LT

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

P EPERRRRRR BB PR NN RN

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details
Product Status Active

Number of LABs/CLBs -

Number of Logic Elements/Cells 109000
Total RAM Bits 7782400
Number of 1/0 170

Number of Gates -

Voltage - Supply 0.97V ~ 1.08V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (T))

Package / Case 325-LFBGA, FCBGA

Supplier Device Package 325-FCBGA (11x11)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/mpf100ts-1fcsg325i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mpf100ts-1fcsg325i-4486322
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

Polarfire & Microsemi
a AS\MicrocHip company

7.3.2 SRAM BIOCKS ..ttt a e bbb e bt et e b st sat e she e bt e be e b e e b e e beeabesatesaeesaeenne 41
7.4 Transceiver SWitching CharaCteriStiCs ......iiiviiiiiiiiiiee e e e e e e rr e e e ae e e e e 42
7.4.1  Transceiver PErfOrMAaNnCE .......cccooiiiiiiiiiiiiie ettt ettt s sne s e e e et 42
7.4.2  Transceiver Reference Clock PerformMance .......cooiioiiiiiiieiieieee ettt s 42
7.4.3  Transceiver Reference ClOCK I/O STaNdards .....cocccveeieeiiiiieiiieiieeeeeieesiireeeeeeeseseisreeeresesessssseseeeessssssssnnees 43
7.4.4  Transceiver Interface Performance ..ot 44
7.4.5  Transmitter PErfOrManCe ..ottt sttt s s s s saee et 44
7.4.6  RECEIVEI PEIfOIMANCE .....oiiiiiiiiieiieeet ettt sttt e sne s saeesaee e 47

7.5 Transceiver Protocol CharaCteriStiCs ........ieiieeiiiieiiieeiiee ettt ettt e et e s e s e e sabee e 48
8 T8 R o O I v o =T PP 48
7.5.2 INTEIIAKEN e e e et s e st reer e 49
7.5.3  10GDbE (10GBASE-R, and L1OGBASE-KR) ....ccctiruieitietieieniteniientteste et este et st saeesbeesbeesbeesbe e beebesbesaeesaeenae 49
7.5.4  1GDBE (T000BASE-T) ..eeotietieiieieneenieenieese ettt ettt ettt e s e bt e bt e bt e sbe st e sae e sme e b e e b e e r e e reeanesanesanesaeesneenne 50
S T T €11V, 1T o T 1@ K € 1Y 1 SRS 50
T.5.8  SDI ittt ettt h bt b e bt bt a b e s a et Rt e SRt e eh e e bt et e ea b e e et e sabesheesbeenbee bt ebeenes 50
T.5.7  CPRI et e s s st h e Rt e r et ene s e sreenne e r e 51
7.5.8  JESD204B ..ottt ettt ettt ettt ettt h e bbbt bt e a b et eae e she e ehe e bt e be e beeabeeabeeatesheesheesheebeenee 51

7.6 NON-Volatile CharaCteriStiCs .....cceeriiiieriieeeiee ettt sttt st sar e e b e 51
7.6.1  FPGA Programming Cycle and REENTION ........cociiiiriirierieiieeee e e 52
7.6.2  FPGA Programming TiME ..iiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeee et ee et e ettt et et e e et et e e et et e e e ea e s e e e e e e e s e e e e e e s e s e s e s s sesesasasenssesasnnnne 52
7.6.3  FPGA BitSTream SiZeS .....cccciviiiiiiiiiiiiiiiiiiii s 53
T.6.4  DIGEST CYCIES oottt ettt ettt e et e st eeab e s b e e ea bt e s bt e ettt e bt e s b et e nee e beeeeneeebeeenaneeas 53
ST T D11 - (-1 N o o = PP PPPRPPPPPPPPPPPIRN 54
7.6.6  Zeroization TIME ..ccccuiiiiiiiiii ittt s aa e e saa s 55
T.6.7  VEITY TIME ottt e e e e et e e e ettt e e e e e aba e e e eeaaeeeeeabaee e e sbeeeeassaesesssaeaeantseaeessaeeeanseeens 57
7.6.8  AULheNTICAtioN TIME .ooiiiiieiieeeeeeeee ettt st st r e b e b e e sanesaeesmeesmee et 58
7.6.9  Secure NVM PerfOrManCe .......coouiiiiiiiiiiiiee ittt sttt sttt sttt e st e s saeesbe e e st e e baeesneeesnbeennneens 58
7.6.10  Secure NVM Programming CYCIES ......c.ueeieiiiiiieiiieeecieeeeette e e e ette e s tte e e e te e e e eate e e seataeaeebteeesensaeeesaneneas 59

7.7 SYSTEIM SEIVICES oiiiiiiiiiiiiiiiiiiiiieieteee e s s s s s s s s sssassseesasasasassaaeeeeaeaeeeeeeeeeeeeeeeeeeasenens 59
7.7.1  System Services Throughput CharaCteriStiCs .........ceiveerieeriieniii ettt 59

7.8 FADIIC IMIACIOS ...eeiiiiieiiiie ettt ettt ettt e st e e sb e e s ab e e s bt e e s bt e e sabeeesmbeeesabeeenneesaneeesaneeenns 60
7.8.1  UIJTAG SWiItching CharaCteriStiCS ......cciiciieeiiiiiiieiiee e ciiee e et e et e e s tee e e e tte e e setae e e sbteeeesatseeeessaeasnnsanens 60
7.8.2  UJTAG_SEC SWitChing CharacCteriStiCS .......cccciiiiieiiieeeiiiieeeeiee e ecites st e s e e e e e e sseae e e e st e e essaae e e sneeeas 61
7.8.3  USPI SWItChing CharaCteriStiCS .....ccuveiiiiiieeeiiiieeeiiee e eetee e eectte e e eetee e e ette e e e abeeeeeateeeeeasaeaeentbeeesensaeaeasseeas 62

VA R - 0] o 1= T g D= {=Tot (o | OO PP P PPPPPPPPPPPPPPPIRN 62
7.8.5 System Controller Suspend Switching CharacteristiCs .........ccocvviiieriiiiiiieiiiieeee e 64
7.8.6  Dynamic Reconfiguration INTEITACE ......c.eeieiiiii ittt e e e e e e et e e e e tae e e eanaeeas 64

7.9 Power-Up to FUNCIONAI TIMING ..uvviiiiiiiiieiciieee ettt e et e e s e bre e e e earr e e e e s abaeeeesnstaeeeennsenas 64
7.9.1 Power-On (Cold) Reset Initialization SEQUENCE ........ceeecueiiiiieeiiie e s eree e e esiae e ee e e sae e snreeeaaee s 64
7.9.2  Warm Reset Initialization SEQUENCE .......ooecuiiiiiciee ettt e aae e e st e e e et e e e e ntaeeeeananeas 65
7.9.3  POWEIN-0ON RESEE VOIAZES ..oiceviiiiiiiee ettt eetes sttt e e ettt e et e e st e e e e te e e saate e e sbeeeeesnbeeeeesteeesannenens 66

DS0141 Datasheet Revision 1.3



PolarFire c Microsemi

a AS\MicrocHip company

1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 1.3

Revision 1.3 was published in June 2018. The following is a summary of changes.

® The System Services section was updated. For more information, see

System Services (see page 59).

The Non-Volatile Characteristics section was updated. For more information, see Non-Volatile

Characteristics (see page 51).

The Fabric Macros section was updated. For more information, see Fabric Macros (see page 60).

® The Transceiver Switching Characteristics section was updated. For more information, see
Transceiver Switching Characteristics (see page 42).

1.2 Revision 1.2

Revision 1.2 was published in June 2018. The following is a summary of changes.

® The datasheet has moved to preliminary status. Every table has been updated.

1.3 Revision 1.1

Revision 1.1 was published in August 2017. The following is a summary of changes.

® LVDS specifications changed to 1.25G. For more information, see HSIO Maximum Input Buffer Speed
and HSIO Maximum Output Buffer Speed.

® | VDS18, LVDS25/LVDS33, and LVDS25 specifications changed to 800 Mbps. For more information,

see /0 Standards Specifications.

A note was added indicting a zeroization cycle counts as a programming cycle. For more

information, see Non-Volatile Characteristics.

A note was added defining power down conditions for programming recovery conditions. For more

information, see Power-Supply Ramp Times.

1.4 Revision 1.0

Revision 1.0 was the first publication of this document.
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2 Overview

This datasheet describes PolarFire® FPGA device characteristics with industrial temperature range

(40 °Cto 100 °C T)) and extended commercial temperature range (0 °C to 100 °C T:). The devices are
provided with a standard speed grade (STD) and a —1 speed grade with higher performance. The FPGA
core supply Voo can operate at 1.0 V for lower-power or 1.05 V for higher performance. Similarly, the
transceiver core supply Vooa can also operate at 1.0 V or 1.05 V. Users select the core operating voltage
while creating the Libero project.
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References

The following documents are recommended references. For more information about PolarFire static and
dynamic power data, see the PolarFire Power Estimator Spreadsheet.

PO0137: PolarFire FPGA Product Overview

ER0217: PolarFire FPGA Pre-Production Device Errata

UGO0722: PolarFire FPGA Packaging and Pin Descriptions Users Guide
UGO0726: PolarFire FPGA Board Design User Guide

UGO0686: PolarFire FPGA User I/O User Guide

UGO0680: PolarFire FPGA Fabric User Guide

UGO0714: PolarFire FPGA Programming User Guide

UGO0684: PolarFire FPGA Clocking Resources User Guide

UGO0687: PolarFire FPGA 1G Ethernet Solutions User Guide
UGO0727: PolarFire FPGA 10G Ethernet Solutions User Guide
UGO0748: PolarFire FPGA Low Power User Guide

UGO0676: PolarFire FPGA DDR Memory Controller User Guide
UGO0743: PolarFire FPGA Debugging User Guide

UGO0725: PolarFire FPGA Device Power-Up and Resets User Guide
UGO0677: PolarFire FPGA Transceiver User Guide

UGO0685: PolarFire FPGA PCl Express User Guide

UGO0753: PolarFire FPGA Security User Guide

UGO0752: PolarFire FPGA Power Estimator User Guide

DS0141 Datasheet Revision 1.3


http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136554
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136518
https://www.microsemi.com/document-portal/doc_download/1243433-er0217-polarfire-fpga-pre-production-devices-errata
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136521
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136520
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136535
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136522
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136523
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136524
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136525
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136526
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136527
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136528
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136529
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136530
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136531
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136532
https://www.microsemi.com/document-portal/doc_download/136534-ug0753-polarfire-fpga-security-user-guide
http://www.microsemi.com/index.php?option=com_docman&amp;task=doc_download&amp;gid=136536

PolarFire

& Microsemi

a AS\MicrocHip company

Device Offering

The following table lists the PolarFire FPGA device options using the MPF300T as an example. The
MPF100T, MPF200T, and MPF500T device densities have identical offerings.

Table 1 e PolarFire FPGA Device Options

Device Extended Industrial STD -1 Transceivers Lower Data

Options Commercial =40 °C-100 °C T Static Power Security
0°C-100°C L S

MPF300T Yes Yes Yes Yes Yes

MPF300TL Yes Yes Yes Yes Yes

MPF300TS Yes Yes Yes Yes Yes

MPF300TLS Yes Yes Yes Yes Yes
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Silicon Status

There are three silicon status levels:

® Advanced—initial estimated information based on simulations
® Preliminary—information based on simulation and/or initial characterization
®  Production—final production silicon data

The following table shows the status of the PolarFire FPGA device.

Table 2 » PolarFire FPGA Silicon Status

Device

Silicon Status

MPF100T, TL, TS, TLS

Preliminary

MPF200T, TL, TS, TLS

Preliminary

MPF300T, TL, TS, TLS

Preliminary

MPF500T, TL, TS, TLS

Preliminary
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PolarFire
Note: The following dedicated pins do not support hot socketing: TMS, TDI, TRSTB, DEVRST_N, and
FF_EXIT_N. Weak pull-up (as specified in GPIO) is always enabled.
6.3 Input and Output
The following section describes:
® DCI/O levels
® Differential and complementary differential DC I/O levels
® HSIO and GPIO on-die termination specifications
® VDS specifications
6.3.1 DC Input and Output Levels
The following tables list the DC I/O levels.
Table 12  DC Input Levels
1/0 Vool Voo Vool Vi Vi ViH V!
Standard Min (V) Typ (V) Max (V) Min (V) Max (V) Min (V) Max (V)
PCl 3.15 3.3 3.45 -0.3 0.3 0.5 3.45
X X
Vool Vooi
LVTTL 3.15 3.3 3.45 -0.3 0.8 2 3.45
LVCMOS33 3.15 3.3 3.45 -0.3 0.8 2 3.45
LVCMOS25 2.375 2.5 2.625 -0.3 0.7 1.7 2.625
LVCMOS18 1.71 1.8 1.89 -0.3 0.35 0.65 1.89
X X
Vool Vooi
LVCMOS15 1.425 15 1.575 -0.3 0.35 0.65 1.575
X X
Vool Vooi
LVCMOS12 1.14 1.2 1.26 -0.3 0.35 0.65 1.26
X X
Vool Vobi
SSTL2512 2.375 2.5 2.625 -0.3 Veer Vrer 2.625
- +
0.15 0.15
SSTL25112 2.375 2.5 2.625 -0.3 Veer Vrer 2.625
- +
0.15 0.15
SSTL18I? 1.71 1.8 1.89 -0.3 Vrer Vrer 1.89
- +
0.125 0.125
SSTL18II 1.71 1.8 1.89 -0.3 Virer Vrer 1.89
- +
0.125 0.125
SSTL15I 1.425 15 1.575 -0.3 Vrer Vrer 1.575
- +
0.1 0.1
SSTL1SII 1.425 1.5 1.575 -0.3 Vrer Vrer 1.575
- +
0.1 0.1
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1/0 Voo Voo Vooi Vo VoL Vou Vou lo2® lon26
Standard Min (V) Typ (V) Max (V) Min (V) Max (V) Min (V) Max (V) mA mA
HSTL13514 1.283 1.35 1.418 0.2 0.8 Vol/50 (Voor — Von)
x X /50
Vobi Vooi
HSTL135114 1.283 1.35 1.418 0.2 0.8 Voi/25 (Vooi — Vor)
X X /25
Vool Vooi
HSTL1214 1.14 1.2 1.26 0.1 0.9 Vol/50 (Voor — Von)
X X /50
Vool Vool
HSTL12114 1.14 1.2 1.26 0.1 0.9 Vo/25 (Vooi — Von)
x x /25
Vooi Vooi
HSuL18I* 1.71 1.8 1.89 0.1 0.9 VoL/55 (Voor — Von)
x x /55
Vooi Vooi
HSUL18II4 1.71 1.8 1.89 0.1 0.9 Vol/25 (Voor — Vor)
x x /25
Vobi Vooi
HSUL121* 1.14 1.2 1.26 0.1 0.9 VoL/40 (Voor — Von)
x x /40
Vobi Vooi
POD12|4° 1.14 1.2 1.26 0.5 Voi/48 (Voor — Vor)
x /48
Vool
POD12I145 1.14 1.2 1.26 0.5 Voi/34 (Voor — Von)
x /34
Vobi
1. Drive strengths per PCl specification V/I curves.
2. Refer to UG0686: PolarFire FPGA User I/O User Guide for details on supported drive strengths.
3. For external stub-series resistance. This resistance is on-die for GPIO.
4. loi/low units for impedance standards in amps (not mA).
5. VOH_MAX based on external pull-up termination (pseudo-open drain).
6. The total DC sink/source current of all IOs within a lane is limited as follows:

a. HSIO lane: 120 mA per 12 10 buffers.
b. GPIO lane: 160 mA per 12 10 buffers.

Note: 3.3V and 2.5V are only supported in GPIO banks.

6.3.2 Differential DC Input and Output Levels
The follow tables list the differential DC I/O levels.

Table 14 o Differential DC Input Levels

1/0 Bank VICM_RANGE Viemt3 Viem!3 Viem+3 Vip? Vi Vi
Standard Type Libero Setting Min (V) Typ (V) Max (V) Min (V) Typ (V) Max (V)
LVDS33 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.35 0.6
Low 0.05 0.4 0.8 0.1 0.35 0.6
LVDS25 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.35 0.6
Low 0.05 0.4 0.8 0.1 0.35 0.6
LVDS18* GPIO Mid (default) 0.6 1.25 1.65 0.1 0.35 0.6
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1/0 Bank VICM_RANGE Viem®? Viecm3 Viem®® Vip? Vio Vio
Standard Type Libero Setting Min (V) Typ (V) Max (V) Min (V) Typ (V) Max (V)
Low 0.05 0.4 0.8 0.1 0.35 0.6
LVDS18 HSIO Mid (default) 0.6 1.25 1.65 0.1 0.35 0.6
Low 0.05 0.4 0.8 0.1 0.35 0.6
LCMDS33 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.35 0.6
Low 0.05 0.4 0.8 0.1 0.35 0.6
LCMDS18 HSIO Mid (default) 0.6 1.25 1.65 0.1 0.35 0.6
Low 0.05 0.4 0.8 0.1 0.35 0.6
LCMDS25 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.35 0.6
Low 0.05 0.4 0.8 0.1 0.35 0.6
RSDS33 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.2 0.6
Low 0.05 0.4 0.8 0.1 0.2 0.6
RSDS25 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.2 0.6
Low 0.05 0.4 0.8 0.1 0.2 0.6
RSDS18° HSIO Mid (default) 0.6 1.25 1.65 0.1 0.2 0.6
Low 0.05 0.4 0.8 0.1 0.2 0.6
MINILVDS33 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.3 0.6
Low 0.05 0.4 0.8 0.1 0.3 0.6
MINILVDS25 GPIO Mid (default) 0.6 1.25 2.35 0.1 0.3 0.6
Low 0.05 0.4 0.8 0.1 0.3 0.6
MINILVDS18° HSIO Mid (default) 0.6 1.25 1.65 0.1 0.3 0.6
Low 0.05 0.4 0.8 0.1 0.3 0.6
SUBLVDS33 GPIO Mid (default) 0.6 0.9 2.35 0.1 0.15 0.3
Low 0.05 0.4 0.8 0.1 0.15 0.3
SUBLVDS25 GPIO Mid (default) 0.6 0.9 2.35 0.1 0.15 0.3
Low 0.05 0.4 0.8 0.1 0.15 0.3
SUBLVDS18° HSIO Mid (default) 0.6 0.9 1.65 0.1 0.15 0.3
Low 0.05 0.4 0.8 0.1 0.15 0.3
PPDS33 GPIO Mid (default) 0.6 0.8 2.35 0.1 0.2 0.6
Low 0.05 0.4 0.8 0.1 0.2 0.6
PPDS25 GPIO Mid (default) 0.6 0.8 2.35 0.1 0.2 0.6
Low 0.05 0.4 0.8 0.1 0.2 0.6
PPDS18° HSIO Mid (default) 0.6 0.8 1.65 0.1 0.2 0.6
Low 0.05 0.4 0.8 0.1 0.2 0.6
SLVS33¢ GPIO Mid (default) 0.6 1.25 2.35 0.1 0.2 0.3
Low 0.05 0.2 0.8 0.1 0.2 0.3
SLVS25¢ GPIO Mid (default) 0.6 1.25 2.35 0.1 0.2 0.3
Low 0.05 0.2 0.8 0.1 0.2 0.3
SLVS18° HSIO Mid (default) 0.6 1.00 1.65 0.1 0.2 0.3
Low 0.05 0.4 0.8 0.1 0.2 0.3
HCSL33¢ GPIO Mid (default) 0.6 1.25 2.35 0.1 0.55 1.1
Low 0.05 0.35 0.8 0.1 0.55 11
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Table 17 ¢ Complementary Differential DC Output Levels

1/0 Voo Voo Voo Vou VoL Vonls loi2 lon?
Standard Min (V) Typ (V) Max (V) Min (V) Max (V) Min (V) Min (mA) Min (mA)
SSTL25I 2.375 2.5 2.625 V- Vi + 8.1 8.1

0.608 0.608
SSTL25II 2.375 2.5 2.625 Vi — Vrr + 16.2 16.2

0.810 0.810
SSTL18I 1.71 1.8 1.89 Vi — Vi + 6.7 6.7

0.603 0.603
SsTLisll 1.71 1.8 1.89 V- Vi + 13.4 134

0.603 0.603
SSTL1514 1.425 1.5 1.575 0.2 x Vooi 0.8 x Vooi Voi/40 (Voo — Von)/40
SSTL15114 1.425 1.5 1.575 0.2 x Vooi 0.8 x Vooi Voi/34 (Vooi — Von)/34
SSTL13514 1.283 1.35 1.418 0.2 x Vooi 0.8 x Voo Voi/40 (Voor — Von)/40
SSTL135114 1.283 1.35 1.418 0.2 x Vooi 0.8 x Vooi Voi/34 (Vooi — Von)/34
HSTL15I 1.425 1.5 1.575 0.4 Voo — 0.4 8 8
HSTL1511 1.425 1.5 1.575 0.4 Voo — 0.4 16 16
HSTL13514 1.283 1.35 1.418 0.2 x Vooi 0.8 x Vooi Voi/50 (Vooi — Von)/50
HSTL13511# 1.283 1.35 1.418 0.2 x Vooi 0.8 x Vooi Voi/25 (Voo — Von)/25
HSTL12/4 1.14 1.2 1.26 0.1 x Vooi 0.9 x Vooi Voi/50 (Vooi — Von)/50
HSUL18I* 1.71 1.8 1.89 0.1 x Voo 0.9 x Vooi Vor/55 (Voo — Vow)/55
HSUL18II* 1.71 1.8 1.89 0.1 x Voo 0.9 x Vooi Voi/25 (Voo — Von)/25
HSUL1214 1.14 1.2 1.26 0.1 x Voo 0.9 x Vooi Voi/40 (Vooi — Von)/40
POD1234 1.14 1.2 1.26 0.5 x Voo Voi/48 (Voo — Von)/48
POD12[134 1.14 1.2 1.26 0.5 x Vooi Voi/34 (Vooi — Von)/34

1. Vou is the single-ended high-output voltage.
2. The total DC sink/source current of all IOs within a lane is limited as follows:

a. HSIO lane: 120 mA per 12 10 buffers.
b. GPIO lane: 160 mA per 12 |10 buffers

3. Von_max based on external pull-up termination (pseudo-open drain).
4. lot/low units for impedance standards in amps (not mA).

6.3.4 HSIO On-Die Termination

The following tables lists the on-die termination calibration accuracy specifications for HSIO bank.

Table 18 e Single-Ended Thevenin Termination (Internal Parallel Thevenin Termination)

Min (%) Typ Max (%) Unit Condition

-40 50 20 Q Voo = 1.8 V/1.5V/1.35V/1.2V
-40 75 20 Q Vooi = 1.8V

-40 150 20 Q Voo = 1.8V

=20 20 20 Q Voo =1.5V/1.35V

=20 30 20 Q Voo =1.5V/1.35V

=20 40 20 Q Voo =1.5V/1.35V

=20 60 20 Q Voo = 1.5 V/1.35V

=20 120 20 Q Voo =1.5V/1.35V
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Parameter Description Min (%) Typ Max (%) Unit Condition
Single-ended Internal -20 120 20 Q Voo =2.5V/1.8V/1.5V/1.2V
H H 4,5

termination to Vs parallel -20 240 20 Q Voo = 2.5 V/1.8 V/1.5V/1.2V
termination
to Vss

. Measured across P to N with 400 mV bias.
. Thevenin impedance is calculated based on independent P and N as measured at 50% of Vool

For 50 Q/75 Q/150 Q cases, nearest supported values of 40 /60 Q/120 Q are used.

. Measured at 50% of Vool
. Supported terminations vary with the 10 type regardless of Voo nominal voltage. Refer to Libero for

available combinations.
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Standard STD -1 Unit

HSTL15I 900 1100 Mbps
HSTL151I 900 1100 Mbps
HSTL135I 1066 1066 Mbps
HSTL13511 1066 1066 Mbps
HSUL18I 400 400 Mbps
HSuUL18lII 400 400 Mbps
HSUL12 1066 1333 Mbps
HSTL12 1066 1266 Mbps
POD12I 1333 1600 Mbps
POD12II 1333 1600 Mbps
LVCMOS18 (12 mA) 500 500 Mbps
LVCMOS15 (10 mA) 500 500 Mbps
LVCMOS12 (8 mA) 300 300 Mbps

1. Performance is achieved with Vio 2200 mV.

Table 25 ¢ GPIO Maximum Input Buffer Speed

Standard STD -1 Unit

LVDS25/LVDS33/LCMDS25/LCMDS33 1250 1600 Mbps
RSDS25/RSDS33 800 800 Mbps
MINILVDS25/MINILVDS33 800 800 Mbps
SUBLVDS25/SUBLVDS33 800 800 Mbps
PPDS25/PPDS33 800 800 Mbps
SLVS25/SLVS33 800 800 Mbps
SLVSE15 800 800 Mbps
HCSL25/HCSL33 800 800 Mbps
BUSLVDSE25 800 800 Mbps
MLVDSE25 800 800 Mbps
LVPECL33 800 800 Mbps
SSTL25I 800 800 Mbps
SSTL25II 800 800 Mbps
SSTL18I 800 800 Mbps
SSTL18Il 800 800 Mbps
SSTL15I 800 1066 Mbps
SSTL15II 800 1066 Mbps
HSTL15I 800 900 Mbps
HSTL151I 800 900 Mbps
HSUL18I 400 400 Mbps
HSUL18II 400 400 Mbps
PCl 500 500 Mbps
LVTTL33 (20 mA) 500 500 Mbps
LVCMOS33 (20 mA) 500 500 Mbps
LVCMOS25 (16 mA) 500 500 Mbps
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Standard STD -1 Unit

LVCMOS12 (8 mA) 250 300 Mbps

Table 27 e GPIO Maximum Output Buffer Speed

Standard STD -1 Unit

LVDS25/LCMDS25 1250 1250 Mbps
LVDS33/LCMDS33 1250 1600 Mbps
RSDS25 800 800 Mbps
MINILVDS25 800 800 Mbps
SUBLVDS25 800 800 Mbps
PPDS25 800 800 Mbps
SLVSE15 500 500 Mbps
BUSLVDSE25 500 500 Mbps
MLVDSE25 500 500 Mbps
LVPECLE33 500 500 Mbps
SSTL251 800 800 Mbps
SSTL25II 800 800 Mbps
SSTL25I (differential) 800 800 Mbps
SSTL25II (differential) 800 800 Mbps
SSTL18I 800 800 Mbps
SSTL18II 800 800 Mbps
SSTL18lI (differential) 800 800 Mbps
SSTL18lII (differential) 800 800 Mbps
SSTL15I 800 1066 Mbps
SSTL15II 800 1066 Mbps
SSTL15I (differential) 800 1066 Mbps
SSTL15II (differential) 800 1066 Mbps
HSTL15I 900 900 Mbps
HSTL151I 900 900 Mbps
HSTL15I (differential) 900 900 Mbps
HSTL151I (differential) 900 900 Mbps
HSUL18I 400 400 Mbps
HSuUL18II 400 400 Mbps
HSUL18I (differential) 400 400 Mbps
HSUL18II (differential) 400 400 Mbps
PCl 500 500 Mbps
LVTTL33 (20 mA) 500 500 Mbps
LVCMOS33 (20 mA) 500 500 Mbps
LVCMOS25 (16 mA) 500 500 Mbps
LVCMOS18 (12 mA) 500 500 Mbps
LVCMOS15 (10 mA) 500 500 Mbps
LVCMOS12 (8 mA) 250 300 Mbps
MIPIE25 500 500 Mbps
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User I/O Switching Characteristics

The following section describes characteristics for user I/O switching.

For more information about user I/0 timing, see the PolarFire I/0 Timing Spreadsheet (to be released).

1/0 Digital

The following tables provide information about I/0O digital.

Table 30 ¢ 1/0 Digital Receive Single-Data Rate Switching Characteristics

Parameter

Interface
Name

STD
Min

STD
Typ

STD -1 -1 -1
Max Min Typ Max

Topology

Unit

Clock-to-Data
Condition

Fmax

RX_SDR_G_A

Rx SDR

MHz

From a global
clock source,
aligned

Frmax

RX_SDR_L_A

Rx SDR

MHz

From a lane
clock source,
aligned

Fmax

RX_SDR_G_C

Rx SDR

MHz

From a global
clock source,
centered

Frmax

RX_SDR_L_C

Rx SDR

MHz

From a lane
clock source,
centered

Table 31 ¢ 1/0 Digital Receive Double-Data Rate Switching Characteristics

Parameter

Interface Name

STD
Min

STD
Typ

STD -1 -1 -1
Min Typ Max

Topology

Unit

Clock-to-
Data
Condition

Fmax

RX_DDR_G_A

Rx DDR 335 335 MHz

MHz

From a
global
clock
source,
aligned

Fmax

RX_DDR_L_A

Rx DDR 250 250

MHz

From a
lane clock
source,
aligned

Fmax

RX_DDR_G_C

Rx DDR 335 335

MHz

From a
global
clock
source,
centered

Frmax

RX_DDR_L C

Rx DDR 250 250

MHz

From a
lane clock
source,
centered

Fmax 2:1

RX_DDRX_B_A

Rx DDR
digital
mode

MHz

From a
HS_10_CLK
clock
source,
aligned
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Parameter Symbol Vop= Voo= Voo = Vop= Unit Condition
1.0V-STD 1.0vV-1 1.05V-STD 1.05v-1

Operating Fmax 400 415 450 480 MHz Write-port
frequency
Read access Tac 2 2 ns Read-port
time

Table 45 ¢ uPROM Performance
Parameter Symbol Vop= Vop= Vop= Vop= Unit

1.0V-STD 1.0vV-1 1.05V-STD 105v-1
Read access time Tac 10 10 10 10 ns
7.4 Transceiver Switching Characteristics
This section describes transceiver switching characteristics.
74.1 Transceiver Performance

The following table describes transceiver performance.

Table 46 ¢ PolarFire Transceiver and TXPLL Performance
Parameter Symbol STD STD STD -1 -1 -1 Unit

Min Typ Max Min Typ Max
Tx data rate!? FrxRate 0.25 10.3125 0.25 12.7 Gbps
Tx OOB (serializer bypass) data rate FrxRatecoB DC 1.5 DC 1.5 Gbps
Rx data rate when AC coupled? Frurateac 0.25 10.3125 0.25 12.7 Gbps
Rx data rate when DC coupled FrRratenc 0.25 3.2 0.25 3.2 Gbps
Rx OOB (deserializer bypass) data rate FrxRateoos DC 1.25 DC 1.25 Gbps
TXPLL output frequency? Frxeu 1.6 6.35 1.6 6.35 GHz
Rx CDR mode Frxcor 0.25 10.3125 0.25 10.3125 Gbps
Rx DFE mode? Frxore 3.0 10.3125 3.0 12.7 Gbps
Rx Eye Monitor mode 2 Frxeyemon 3.0 10.3125 3.0 12.7 Gbps
1. The reference clock is required to be a minimum of 75 MHz for data rates of 10 Gbps and above.

2. For data rates greater than 10.3125 Gbps, VDDA must be set to 1.05 V mode. See supply tolerance

in the section Recommended Operating Conditions (see page 6).

3. The Tx PLL rate is between 0.5x to 5.5x the Tx data rate. The Tx data rate depends on per XCVR lane

Tx post-divider settings.

7.4.2 Transceiver Reference Clock Performance
The following table describes performance of the transceiver reference clock.

Table 47 ¢ PolarFire Transceiver Reference Clock AC Requirements

Parameter Symbol STD STD STD -1 -1 -1 Unit
Min Typ Max Min Typ Max

Reference clock input Frxrercik 20 800 20 800 MHz

rate’?
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Parameter Symbol Min Typ Max Unit Condition
0.41 ul >3.2-8.5 Gbps®
0.41 Ul >1.6 to 3.2 Gbps®
0.41 ul >0.8 to 1.6 Gbps ®
0.41 ul 250 to 800 Mpbs
Total jitter tolerance with Trrouse 0.65 Ul 3.125 Gbps®
stressed eye 0.65 ul 6.25 Gbps®
0.7 ul 10.3125 Gbps®
ul 12.7 Gbpss 10
Sinusoidal jitter tolerance with Tsimose 0.1 ul 3.125 Gbps®
stressed eye 0.05 ul 6.25 Gbpss
0.05 ul 10.3125 Gbps®
ul 12.7 Gbps® 10
CTLE DC gain (all stages, max 10 dB
settings)
CTLE AC gain (all stages, max 16 dB
settings)
DFE AC gain (per 5 stages, max 7.5 dB
settings)
1. Valid at 3.2 Gbps and below.
2. Data vs. Rx reference clock frequency.
3. Achieves compliance with PCle electrical idle detection.
4. Achieves compliance with SATA OOB specification.
5. Rx jitter values based on bit error ratio (BER) of 10-12, AC coupled input with 400 mV Vo, all stages

of Rx CTLE enabled, DFE disabled, 80 MHz sinusoidal jitter injected to Rx data.

. Rx jitter values based on bit error ratio (BER) of 10-12, AC coupled input with 400 mV Vo, all stages
of Rx CTLE enabled, DFE enabled, 80 MHz sinusoidal jitter injected to Rx data.

7. For PCle: Low Threshold Setting = 1, High Threshold Setting = 2.

. For SATA: Low Threshold Setting = 2, High Threshold Setting = 3.

. Loss of signal detection is valid for input signals that transition at a density 21 Gbps for PRBS7 data
or 6 Gbps for PRBS31 data.

10. For data rates greater than 10.3125 Gbps, VDDA must be set to 1.05 V mode. See supply tolerance

in the section Recommended Operating Conditions (see page 6).

()]

O

Transceiver Protocol Characteristics
The following section describes transceiver protocol characteristics.

PCI Express

The following tables describe the PCl express.

Table 54 ¢ PCl Express Genl

Parameter Data Rate Min Max Unit
Total transmit jitter 2.5 Gbps 0.25 ul
Receiver jitter tolerance 2.5 Gbps 0.4 Ul

Note: With add-in card, as specified in PCl Express CEM Rev 2.0.
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Table 55 ¢ PCI Express Gen2

Parameter Data Rate Min Max Unit
Total transmit jitter 5.0 Gbps 0.35 ul
Receiver jitter tolerance 5.0 Gbps 0.4 Ul

Note: With add-in card as specified in PCl Express CEM Rev 2.0.

7.5.2 Interlaken
The following table describes Interlaken.

Table 56 ¢ Interlaken

Parameter Data Rate Min Max Unit

Total transmit jitter 6.375 Gbps 0.3 ul
10.3125 Gbps 0.3 ul
12.7 Gbps? Ul

Receiver jitter tolerance 6.375 Gbps 0.6 ul
10.3125 Gbps 0.65 ul
12.7 Gbpst ul

1. For data rates greater than 10.3125 Gbps, VDDA must be set to 1.05 V mode. See supply tolerance
in the section Recommended Operating Conditions (see page 6).

7.5.3 10GbE (10GBASE-R, and 10GBASE-KR)
The following table describes 10GbE (10GBASE-R).

Table 57 ¢ 10GbE (10GBASE-R)

Parameter Data Rate Min Max Unit
Total transmit jitter 10.3125 Gbps 0.28 Ul
Receiver jitter tolerance 10.3125 Gbps 0.7 Ul

The following table describes 10GbE (10GBASE-KR).

Table 58 ¢ 10GbE (10GBASE-KR)

Parameter Data Rate Min Max Unit
Total transmit jitter 10.3125 Gbps ul
Receiver jitter tolerance 10.3125 Gbps ul

The following table describes 10GbE (XAUI).

Table 59 ¢ 10GbE (XAUI)

Parameter Data Rate Min Max Unit
Total transmit jitter (near end) 3.125 Gbps 0.35 ul
Total transmit jitter (far end) 0.55 ul
Receiver jitter tolerance 3.125 Gbps 0.65 ul

The following table describes 10GbE (RXAUI).
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Parameter Typ Max Unit Conditions

Time to destroy data in non-volatile memory (recoverable)® 3 ms One iteration of
scrubbing

Time to destroy data in non-volatile memory (non-recoverable)® ms One iteration of

scrubbing

Time to scrub the fabric data®

Full scrubbing

Time to scrub the pNVM data (like new)®2

Full scrubbing

Time to scrub the pNVM data (recoverable)® 3

Full scrubbing

Time to scrub the fabric data PNVM data (non-recoverable)®*

Full scrubbing

Time to verify®

. Total completion time after interning zeroization.

A WN P

data required for programming.
5. Time to verify after scrubbing completes.

Table 79 e Zeroization Times for MPF300T, TL, TS, and TLS Devices

. Like new mode—zeroizes user design security setting and sSNVM content.
. Recoverable mode—zeroizes user design security setting, SNVM and factory keys.
. Non-recoverable mode—zeroizes user design security setting, SNVM and factory keys, and factory

Parameter Typ Max Unit Conditions

Time to enter zeroization ms Zip flag set

Time to destroy the fabric data* ms Data erased

Time to destroy data in non-volatile memory (like new)%? ms One iteration of
scrubbing

Time to destroy data in non-volatile memory (recoverable)® 3 ms One iteration of
scrubbing

Time to destroy data in non-volatile memory (non- recoverable)® 4 ms One iteration of

scrubbing

Time to scrub the fabric data®

Full scrubbing

Time to scrub the pNVM data (like new)® 2

Full scrubbing

Time to scrub the pNVM data (recoverable)®3

Full scrubbing

Time to scrub the fabric data pNVM data (non-recoverable)® 4

Full scrubbing

Time to verify®

. Total completion time after interning zeroization.

A WN PR

data required for programming.
5. Time to verify after scrubbing completes.

Table 80 ¢ Zeroization Times for MPF500T, TL, TS, and TLS Devices

. Like new mode—zeroizes user design security setting and sNVM content.
. Recoverable mode—zeroizes user design security setting, SNVM and factory keys.
. Non-recoverable mode—zeroizes user design security setting, SNVM and factory keys, and factory

Parameter Typ Max Unit Conditions

Time to enter zeroization ms Zip flag set

Time to destroy the fabric data® ms Data erased

Time to destroy data in non-volatile memory (like new)* 2 ms One iteration of
scrubbing

Time to destroy data in non-volatile memory (recoverable)® 3 ms One iteration of

scrubbing

DS0141 Datasheet Revision 1.3



PolarFire

7.9.2

& Microsemi

a AS\MicrocHip company

Figure 5 e Cold Reset Timing

FPGAI0s  Fabric Supplies

Serial Transceivers

Fabric SRAMs

\ \
VDDNVDD18/VDD25 ‘ Vi Vi
VDDIVDDAUX % : Vi Vi
FPGA fabric State Off \ \ On // Operational //
FPGA_POR_N LA Jj J
FPGA 10s (Bank(i)) State % J/d Operational (low speed) J/k X Operational [high speed)
BANK_i_VDDI_STATUS Vi Vi
BANK_i_CALIB_STATUS
PCle Controller State Auto-init ) J/i Operational J/k ‘L
PCle 10s State ———fFlen rxterm J/A Operational (user config) J/k ‘l‘
PCIE_INIT_DONE 1«-9:\5»" Vi Vi |
SERDES XCVRs State Auto-init Y Ik Operational J/k ‘,\
XCVRs |Os State f—————F or enable Rx terminate) J/i Operational (user config) |/ I
XCVR_INIT_DONE I P ! Vi Vi \‘.
Fabric LSRANs State 2 J Auto-init ) [ J/ Operational \
SRAM_INIT_DONE ; wsRa . Vi \
Fabric uSRAMSs State Auto-init J/k C)Qerallonal
USRAM_INIT_DONE I S e 7 \
DEVICE_INIT_DONE /i : I .\
AUTOCALIB_DONE i \\{/\,, ] ST
AVM_ACTIVE /I e e N

Notes:_

® The previous diagram showsthe case where VDDI/VDDAUX of /O banks are powered either before

or sufficiently soon after VDD/VDD18/VDD25 that the I/O bank enable time is measured from the
assertion time of VDD/VDD18/VDD25 (that is, the PUFT specification). If VDDI/VDDAUX of I/O banks
are powered sufficiently after VDD/VDD18/VDD25, then the I/0O bank enable time is measured from
the assertion of VDDI/VDDAUX and is not specified by the PUFT specification. In this case, I/0
operation is indicated by the assertion of BANK_i_VDDI_STATUS, rather than being measured
relative to FABRIC_POR_N negation.

AUTOCALIB_DONE assertion indicates the completion of calibration for any I/O banks specified by
the user for auto-calibration. AUTOCALIB_DONE asserts independently of DEVICE_INIT_DONE. It
may assert before or after DEVICE_INIT_DONE and is determined by the following:

® How long after VDD/VDD18/VDD25 that VDDI/VDDAUX are powered on. Note that if any of the
user-specified 1/0 banks are not powered on within the auto-calibration timeout window, then
AUTOCALIB_DONE doesn't assert until after this timeout.

® The specified ramp times of VDDI of each 1/0 bank designated for auto-calibration.

® How much auto-initialization is to be performed for the PCle, SERDES transceivers, and fabric
LSRAMs.

If any of the I/O banks specified for auto-calibration do not have their VDDI/VDDAUX powered on
within the auto-calibration timeout window, then it will be approximately auto-calibrated whenever
VDDI/VDDAUX is subsequently powered on. To obtain an accurate calibration however, on such 10
banks, it is necessary to initiate a re-calibration (using CALIB_START from fabric).

AVM_ACTIVE only asserts if avionics mode is being used. It is asserted when the later of
DEVICE_INIT_DONE or AUTOCALIB_DONE assert.

Warm Reset Initialization Sequence

The following warm reset timing diagram shows the initialization sequencing of the device when either
DEVRST_N or TAMPER_RESET_DEVICE signals are asserted.
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7.11 User Crypto

The following section describes user crypto.

7.11.1 TeraFire 5200B Switching Characteristics

The following table describes TeraFire 5200B switching characteristics.

Table 112 e TeraFire F5200B Switching Characteristics

Parameter Symbol VDD = VDD = VDD = VDD = Unit Condition
1.0VSTD 10v-1 1.05VSTD 1.05v-1

Operating Fmax 189 189 MHz —40 °C to 100 °C

frequency

7.11.2 TeraFire 5200B Throughput Characteristics

The following tables for each algorithm describe the TeraFire 5200B throughput characteristics.

Note: Throughput cycle count collected with Athena TeraFire Core and RISCV running at 100 MHz.

Table 113 e AES

Modes Message Size Athena TeraFire Crypto Core Clock-Cycles CAL Delay In CPU

(bits) Clock-Cycles
AES-ECB-128 encrypt? 128 515 1095

64K 50157 933
AES-ECB-128 decrypt* 128 557 1760

64K 48385 1524
AES-ECB-256 encrypt! 128 531 1203

64K 58349 1203
AES-ECB-256 decrypt! 128 589 1676

64K 56673 1671
AES-CBC-256 encrypt! 128 576 1169

64K 52547 1169
AES-CBC-256 decrypt! 128 585 1744

64K 48565 1652
AES-GCM-128 encrypt?, 128 1925 2740
128-bit tag, (full message 64K 60070 2158
encrypted/authenticated)
AES-GCM-256 encrypt?, 128 1973 2268
128-bit tag, (full message 64K 60102 2151

encrypted/authenticated)

1. With DPA counter measures.

Table 114 ¢ GMAC

Modes Message Size Athena TeraFire Crypto Core Clock- CAL Delay In CPU Clock-
(bits) Cycles Cycles
AES-GCM-2561, 128-bit tag, 128 1863 2211

(message is only
authenticated)

64K 49707 2128
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