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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.

Revision 11.0

The following is a summary of the changes in revision 11.0 of this document.

Updated Table 24, page 22 with minimum and maximum values for input current low and high (SAR
73114 and 80314).

Added Non-Deterministic Random Bit Generator (NRBG) Characteristics, page 106 (SAR 73114
and 79517).

Added 060 device in Table 282, page 110 (SAR 79860).

Added DEVRST_N to Functional Times, page 116 (SAR 73114).

Added Cryptographic Block Characteristics, page 106 (SAR 73114 and 79516).

Update Table 296, page 121 with VTX-AMP details (SAR 81756).

Update note in Table 297, page 122 (SAR 74570 and 80677).

Update Table 298, page 122 with generic EPCS details (SAR 75307).

Added Table 308, page 129 (SAR 50424).

Revision 10.0

The following is a summary of the changes in revision 10.0 of this document.

The Surge Current on VDD during DEVRST_B Assertion and Surge Current on VDD during Digest
Check using System Services tables were deleted and added reference to AC393: Board Design
Guidelines for SmartFusion2 SoC and IGLOO2 FPGAs Application Note. (SAR 76865 and 76623).
Added 060 device in Table 4, page 6 (SAR 76383).

Updated Table 24, page 22 for ramp time input (SAR 72103).

Added 060 device details in Table 284, page 112 (SAR 74927).

Updated Table 290, page 116 for name change (SAR 74925).

Updated Table 283, page 111 for 060 FG676 Package details (SAR 78849).

Updated Table 305, page 126 for SmartFusion2 and Table 310, page 129 for IGLOO2 for SPI timing
and Fmax (SAR 56645, 75331).

Updated Table 293, page 119 for Flash*Freeze entry and exit times (SAR 75329, 75330).

Updated Table 297, page 122 for RX-CID information (SAR 78271).

Added Table 8, page 8 and Figure 1, page 9 (SAR 78932).

Updated Table 223, page 76 for timing characteristics and Table 224, page 77(SAR 75998).

Added SRAM PUF, page 105 (SAR 64406).

Added a footnote on digest cycle in Table 5, page 7 (SAR 79812).

Revision 9.0

The following is a summary of the changes in revision 9.0 of this document.

Added a note in Table 5, page 7 (SAR 71506).

Added a note in Table 6, page 8 (SAR 74616).

Added a note in Figure 3, page 17 (SAR 71506).

Updated Quiescent Supply Current for 060 in Table 11, page 12 and Table 12, page 13 (SAR
74483).

Updated programming currents for 060 in Table 13, page 13, Table 14, page 13, and Table 15,
page 14.

Added DEVRST_B assertion tables (SAR 74708).

Updated I/O speeds for LVDS 3.3 V in Table 18, page 19 and Table 21, page 20 (SAR 69829).
Updated Table 24, page 22 (SAR 69418).

Updated Table 25, page 22, Table 26, page 23, Table 27, page 23 (SAR 74570).

Updated all AC/DC table to link to the Input Capacitance, Leakage Current, and Ramp Time,
page 22 for reference (SAR 69418).
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1.  For flash programming and retention maximum limits, see Table 5, page 7. For recommended operating conditions, see Table 4,

page 6.

Table 4 « Recommended Operating Conditions

Parameter Symbol Min Typ Max  Unit  Conditions

Operating junction temperature T, 0 25 85 °C Commercial
—40 25 100 °C Industrial

Programming junction temperatures1 T, 0 25 85 °C Commercial
—40 25 100 °C Industrial

DC core supply voltage. Vbp 1.14 1.2 126 V

Must always power this pin.

Power supply for charge pumps Vpp 2375 2.5 2.625 V 2.5V range

e e o1, w5 95 e v a3V

025, 050, 060 devices

Power supply for charge pumps (for  Vpp 3.15 3.3 345 V 3.3 Vrange

normal operation and programming)

for the 090 and 150 devices

Analog power pad for MDDR PLL MSS_MDDR_PLL_VDDA 2375 25 2625 V 2.5Vrange
3.15 33 345 V 3.3 Vrange

Analog power pad for MDDR PLL HPMS MDDR PLL VDDA 2375 2.5 2.625 V 2.5V range
3.15 3.3 345 V 3.3 Vrange

Analog power pad for FDDR PLL FDDR_PLL_VDDA 2375 25 2625 V 2.5Vrange
3.15 3.3 345 V 3.3 Vrange

Analog power pad for MDDR PLL PLLO_PLL1_MSS_MDDR_V 2.375 2.5 2625 V 2.5V range

DDA 3.15 3.3 345 V 3.3 Vrange
Analog power pad for MDDR PLL PLLO PLL1 HPMS MDDR_ 2.375 2.5 2.625 V 2.5V range
VDDA 315 33 345 V 33 Vrange

Analog power pad for PLLO to PLL5 CCC_XX[01]_PLL_VDDA 2375 2.5 2625 V 2.5V range
3.15 3.3 345 V 3.3 Vrange

High supply voltage for PLL SERDES_[01]_PLL_VDDA 2375 2.5 2625 V 2.5V range

SerDes[01] 315 33 345 V  33Vrange

Analog power for SerDes[01] PLL SERDES_[01]_L[0123]_VD 2.375 25 2625 V

Lane O to Lane 3. Thisisa2.5V DAPLL

SerDes internal PLL supply.

TX/RX analog /O voltage. Low SERDES _[01]_L[0123]_ VD 1.14 1.2 126 V

voltage power for the lanes of DAIO

SerDesIFO0. This is a 1.2 V SerDes

PMA supply.

PCle/PCS power supply SERDES_[01]_VDD 114 1.2 126 V

1.2 V DC supply voltage VDpDix 1.14 1.2 126 V

1.5V DC supply voltage VoDpix 1425 1.5 1575 V

1.8 V DC supply voltage VbDIx 1.71 1.8 189 V

2.5V DC supply voltage Vppix 2375 25 2625 V
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Parameter Symbol Min Typ Max  Unit Conditions
3.3 V DC supply voltage Vppix 3.15 33 345 V
LVDS differential 1/0 VbDix 2375 25 345 V
B-LVDS, M-LVDS, Mini-LVDS, VoDpix 2375 25 2625 V
RSDS differential 1/0
LVPECL differential 1/0 VbDix 315 33 345 V
Reference voltage supply for FDDR  VRrggy 049x 05x 051x V
(BankO) and MDDR (Bank5) VDDIX VDDIX VDDIX
Analog sense circuit supply of VppNvM 2375 25 2625 V 2.5V range
embedded nonvolatile memory
(eNVM). Must be shorted to Vpp, 315 33 345 V. 33Vrange
1. Programming at Industrial temperature range is available only with Vpp = 3.3 V.
Note: Power supply ramps must all be strictly monotonic, without plateaus.
Table 5« FPGA Operating Limits
Retention
Product Programming Operating Programming Digest Digest (Biased/
Grade Element Temperature Temperature Cycles Temperature  Cycles Unbiased)
Commercial FPGA  MinT;=0°C MinT;=0°C 500 MinT;=0°C 2000 20 years
MaxT;=85°C MaxT;=85°C Max T; =85 °C
Industrial® FPGA MinT;=-40°C MinT;=-40°C 500 Min T; =—40 °C 2000 20 years

Max T; =100 °C Max T; =100 °C

Max T; =100 °C

1. Programming at Industrial temperature range is available only with VPP = 3.3 V.

Note: The retention specification is defined as the total number of programing and digest cycles. For example,

20 years of retention after 500 programming cycles.

Note: The digest cycle specification is 2000 digest cycles for every program cycle with a maximum of 500

programming cycles.

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.
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The following table lists the embedded operating flash limits.

Table 6 « Embedded Operating Flash Limits

Maximum
Product Programming Operating Programming Retention
Grade Element Temperature Temperature Cycles (Biased/Unbiased)

Commercial Embedded flash Min T;=0 °C MinT;=0°C <1000 cycles per page, 20 years
MaxT;=85°C MaxT;=85°C up totwo million cycles
per eNVM array

MinT;=0°C < 10000 cycles per page, 10 years
Max T; =85 °C up to 20 million cycles per
eNVM array

Industrial Embedded flash Min T;=-40°C MinT;=-40°C <1000 cycles per page, 20 years
Max T; =100 °C Max T, =100 °C up to two million cycles
per eNVM array

Min T; =—-40 °C < 10000 cycles per page, 10 years
Max T; =100 °C up to 20 million cycles per
eNVM array

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.

Table 7 « Device Storage Temperature and Retention

Product Grade Storage Temperature (Tstg) Retention

Commercial MinT;=0°C 20 years
Max T;=85°C
Industrial Min T; =—-40 °C 20 years

Max T; =100 °C

Table 8 « High Temperature Data Retention (HTR) Lifetime

T;(C) HTR Lifetime? (yrs)
90 20.5
95 20.5
100 20.5
105 17.0
110 15.0
115 13.0
120 1.5
125 10.0
130 8.0
135 6.0
140 45
145 3.0
150 1.5

1. HTR Lifetime is the period during which a verify failure is not expected due
to flash leakage.
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2.3.5.2 Output Buffer and AC Loading
The following figure shows the output buffer and AC loading.

Figure 4« Output Buffer AC Loading

Single-Ended 1/0 Test Setup HSTL/PCI Test Setup
| Tor >| | Top > Vr/Vopi
| | \ |
PAD PAD
D ouT D ouT & % Rtt_test
i CLOAD J— CLOAD
Top = MAX(Tpp(R), Tpp(F)) Top = MAX(Tpp(R), Tpp(F))

Voltage-Referenced, Singled-Ended 1/0 Test Setup

< Tor - VTT
D ouT PAD % Rtt_test
L CLOAD
Tpp = MAX(Tpp(R), Tpp(F))  —
Differential 1/0 Test Setup
|< Tor > _ Tey N
| | [« ~
PAD_P PAD_P
ouT IXI
L‘ > &
& PAD_N

PAD_N
Top = MAX(Tpp(R), Tpp(F))

Toy = MAX(Tpy(R), Tpy(F))
Tpys = MAX(Tpys(R), Tpys(F))
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Table 19 Maximum Data Rate Summary Table for Voltage-Referenced I/O in Worst-Case
Industrial Conditions

110 MSIO  MSIOD DDRIO Unit

LPDDR 400 Mbps
HSTL1.5V 400 Mbps
SSTL25V 510 700 400 Mbps
SSTL1.8V 667 Mbps
SSTL1.5V 667 Mbps

Table 20 Maximum Data Rate Summary Table for Differential I/O in Worst-Case
Industrial Conditions

110 MSIO MSIOD Unit

LVPECL (input only) 900 Mbps
LVDS 3.3V 535 Mbps
LvDS 2.5V 535 700 Mbps
RSDS 520 700 Mbps
BLVDS 500 Mbps
MLVDS 500 Mbps
Mini-LVDS 520 700 Mbps

Table 21« Maximum Frequency Summary Table for Single-Ended I/O in Worst-Case
Industrial Conditions

110 MSIO MSIOD DDRIO  Unit
PCI3.3V 315 MHz
LVTTL 3.3V 300 MHz
LVCMOS 3.3V 300 MHz
LVCMOS 2.5V 205 210 200 MHz
LVCMOS 1.8 V 147.5 200 200 MHz
LVCMOS 1.5V 80 110 118 MHz
LVCMOS 1.2V 60 80 100 MHz
LPDDR- LVCMOS 1.8 V mode 200 MHz

DS0128 Datasheet Revision 11.0
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Table 48+ LVCMOS 2.5V Transmitter Characteristics for MSIOD Bank (Output and Tristate Buffers)

Output Top Tz Tzn Thz" T

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2 mA Slow 2206 2596 2678 3.15 2.64 3.106 4.935 5.805 4.74 5,576 ns
4 mA Slow 1.835 2.159 2242 2637 2256 2.654 5413 6.368 5.15 6.059 ns
6 mA Slow 1.709 2.01 2132 2508 2167 2549 5813 6.838 5499 6.469 ns
8 mA Slow 1.63 1.918 1958 2303 2.012 2367 6.226 7.324 5.816 6.842 ns
12 mA Slow 1648 1.939 1.86 2.187 1.921 2259 6.519 7.669 6.027 7.09 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.

2.3.5.8 1.8 VLVCMOS

LVCMOS 1.8 is a general standard for 1.8 V applications and is supported in IGLOO2 FPGAs and
SmartFusion2 SoC FPGAs in compliance to the JEDEC specification JESD8-7A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 49+ LVCMOS 1.8V DC Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
LVCMOS 1.8 V DC Recommended Operating Conditions
Supply voltage Vppi 1.710 1.8 1.89 \%

Table 50+ LVCMOS 1.8V DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high (for MSIOD V|4 (DC) 0.65xVpp, 1.89 \Y
and DDRIO I/O banks)

DC input logic high (for MSIO V| (DC) 0.65xVpp, 3.45 \%
1/0 bank)

DC input logic low Vi (DC) —0.3 0.35xVpp V
Input current high' ;4 (DC) -
Input current low’ l,L (DC) -

1. See Table 24, page 22.

Table51+ LVCMOS 1.8V DC Output Voltage Specification

Parameter Symbol Min Max Unit
DC output logic high VoH Vpp; — 0.45 \Y
DC output logic low VoL 0.45 \Y

Table 52+ LVCMOS 1.8 V Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit Conditions

Maximum data rate (for DDRIO 1/O bank)1 Dmax 400 Mbps AC loading: 17 pF load, maximum drive/slew
Maximum data rate (for MSIO /O bank) Dmax 295 Mbps AC loading: 17 pF load, maximum drive/slew
Maximum data rate (for MSIOD I/O bank)1 Dmax 400 Mbps AC loading: 17 pF load, maximum drive/slew

1. Maximum Data Rate applies for Drive Strength 8 mA and above, All Slews.
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Table 70 LVCMOS 1.5V Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers)
(continued)

1 1

Output Top Tz TznH Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 —-Std -1 -Std -1 -Std  Unit
6 mA Slow 4244 4993 3465 4.076 4.233 4979 6.39 7518 5.736 6.748 ns

Medium 3.774 444 3.05 3587 3762 4426 6114 7193 5397 635 ns
Medium 3544 417 2839 3.339 3529 4152 5978 7.083 527 6.2 ns

fast
Fast 3.519 414 282 3317 3504 4122 5965 7.017 5.259 6.187 ns
8 mA Slow 4,099 4.823 3.311 3.894 4087 4807 6.584 7.746 5.854 6.888 ns

Medium 3.656 4.301 2927 3443 3.642 4.284 6311 7.425 5553 6.533 ns
Medium 3437 4.044 2731 3.213 3.42 4.023 6.182 7.273 5435 6.394 ns

fast
Fast 3.41 4012 2715 3.193 3.393 3991 6.178 7.269 5425 6.383 ns
10 mA Slow 4,029 4.74 3.238 3.809 4.015 4723 6.732 7.921 5965 7.018 ns

Medium 3.601 4237 2867 3372 3586 4218 6.473 7.615 5669 6.669 ns
Medium 3.384 3981 2672 3.143 3365 3.958 6.351 7.471 555 6.529 ns

fast
Fast 3.357 3.949 2655 3.123 3.338 3927 6.345 7.464 554 6.518 ns
12 mA Slow 3974 4675 3196 3.759 3.958 4656 6.842 8.049 6.068 7.139 ns

Medium 3.55 4176 2.827 3.326 3.534 4.157 ©6.584 7.746 5.751 6.766 ns

Medium 3.345 3935 2638 3103 3.325 3911 6.488 7.633 5.641 6.637 ns
fast

Fast 3316 3.902 2621 3.083 3.297 3878 6486 7.63 5626 6.619 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.

Table 71« LVCMOS 1.5V Transmitter Characteristics for MSIO I/O Bank (Output and Tristate Buffers)

1 1

Output Tpp Tz TzH Thz Tz

Drive Slew

Selection Control -1 —Std -1 -Std -1 —Std -1 -Std -1 -Std  Unit
2 mA Slow 4423 5203 5397 6.35 5686 6.69 5609 6.599 5561 6.542 ns
4 mA Slow 4.05 4765 4503 5.298 4.92 5788 7.358 8.657 6.525 7.677 ns
6 mA Slow 4,081 4.801 4.259 5012 4699 5528 7.659 9.011 6.709 7.893 ns
8 mA Slow 4234 4,98 4.068 4.786 4.521 5319 8.218 9.668 7.05 8.294 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.
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Table 85« LVCMOS 1.2 V Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate Buffers)

Output Top Tz Tzn Thz' Tzt

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2mA Slow 3.883 4568 4.868 5.726 5.329 6.269 7.994 9.404 7527 8.855 ns
4 mA Slow 3774 444 4188 4926 4613 5426 8.972 10555 8.315 9.782 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.

2.3.5.11 3.3 V PCI/PCIX

Peripheral Component Interface (PCI) for 3.3 V standards specify support for 33 MHz and 66 MHz PCI
bus applications.

Minimum and Maximum DC/AC Input and Output Levels Specification (Applicable to MSIO Bank
Only)

Table 86 « PCI/PCI-X DC Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vpp) 3.15 3.3 3.45 V

Table 87« PCI/PCI-X DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V| 0 3.45 \Y,
Input current high1 |H(DC)

Input current low’ 1,L(DC)

1. See Table 24, page 22.

Table 88« PCI/PCI-X DC Output Voltage Specification

Parameter Symbol Min Typ Max Unit
DC output logic high  Vou Per PCI specification \Y,
DC output logic low VoL Per PCI specification \Y,

Table 89+ PCI/PCI-X Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit  Conditions

Maximum data rate (MSIO I/O bank) Dpax 630 Mbps AC Loading: per JEDEC specifications

Table 90« PCI/PCI-X AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point for data path (falling edge) Virip 0.615 x Vpp, \Y,
Measuring/trip point for data path (rising edge) V1riP 0.285 x Vpp, \Y,
Resistance for data test path RTT_TEST 25 Q
Resistance for enable path (Tzy, Tz, Thz, Tiz) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, THz, TLz) CenT 5 pF
Capacitive loading for data path (Tpp) CLoAD 10 pF
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Table 95+ HSTL DC Output Voltage Specification Applicable to DDRIO I/O Bank Only

Parameter Symbol Min Max Unit
HSTL Class |
DC output logic high Vou Vpp,— 0.4 V
DC output logic low VoL 0.4 V
Output minimum source DC  IgyatVgy 8.0 mA
current (MSIO and DDRIO I/O
banks)
Output minimum sink current I atVo. 8.0 mA
(MSIO and DDRIO I/O banks)
HSTL Class Il
DC output logic high VoH Vpp;— 0.4 \Y
DC output logic low VoL 0.4 V
Output minimum source DC  Igy atVgoy —16.0 mA
current
Output minimum sink current  Ig_ atVo.  16.0 mA

Table 96 «+ HSTL DC Differential Voltage Specification

Parameter Symbol Min Unit

DC input differential voltage Vp (DC) 0.2 \Y,

Table 97« HSTL AC Differential Voltage Specifications

Parameter Symbol Min Max  Unit
AC input differential voltage VDIFF 0.4 \
AC differential cross point voltage Vy 0.68 0.9 \Y

Table 98 « HSTL Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit Conditions
Maximum data rate Dmax 400 Mbps AC loading: per JEDEC
specifications

Table 99« HSTL Impedance Specification

Parameter Symbol Typ Unit Conditions

Supported output driver calibrated RRer 255,478 Q Reference resistance =
impedance (for DDRIO 1/O bank) 191 Q

Effective impedance value (ODT for Ryt 47.8 Q Reference resistance =
DDRIO I/0 bank only) 191 Q

DS0128 Datasheet Revision 11.0 41



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

Table 168 « LVDS25 Receiver Characteristics for MSIOD I/O Bank (Input Buffers)
Tpy

On-Die Termination (ODT) -1 —Std Unit

None 2.554 3.004 ns

100 2.549 2.999 ns
Table 169 « LVDS25 Transmitter Characteristics for MSIO I/0 Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz

-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

2136 2513 2416 2842 2402 2825 2423 285 2409 2833 ns

Table 170« LVDS25 Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz

-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
No pre-emphasis 1.61 1.893 1.749 2.058 1.735 2.041 1.897 2.231 1.866 2.195 ns
Min pre-emphasis 1.527 1.796 1.757 2.067 1.744 2.052 1905 2241 1.876 2.207 ns

Med pre-emphasis 1496 1.76 1.765 2.077 1.751 2.06 1.914 2252 1.884 2216 ns

LVDS33 AC Switching Characteristics

Table 171 « LVDS33 Receiver Characteristics for MSIO I/0 Bank (Input Buffers)

Tpy
On Die Termination (ODT) -1 —-Std Unit
None 2572 3.025 ns
100 2569 3.023 ns
Table 172 « LVDS33 Transmitter Characteristics for MSIO 1/O Bank (Output and Tristate
Buffers)
Top Ta Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

1942 2284 198 233 1.97 2318 1.953 2298 1.96 2.307 ns
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Table 222 « Output DDR Propagation Delays (continued)

Measuring Nodes

Symbol Description (from, to) -1 —Std Unit

ToprROWAL Asynchronous load minimum pulse width for output C, C 0.304 0.357 ns
DDR

ToporockmpwH ~ Clock minimum pulse width high for the output DDR E, E 0.075 0.088 ns

Toporockmpwe  Clock minimum pulse width low for the output DDR  E, E 0.159 0.187 ns

2.3.10 Logic Element Specifications
2.3.10.1 4-input LUT (LUT-4)

The IGLOO2 and SmartFusion2 SoC FPGAs offer a fully permutable 4-input LUT. In this section, timing

characteristics are presented for a sample of the library. For more details, see SmartFusion2 and

IGLOO2 Macro Library Guide.
Figure 14+ LUT-4
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A, B, ( ). S q \ combinatorial cell
T 50% 50%

50% S50%

PAD

Trp TpD
(RR) (FF)
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The following table lists the programming times in worst-case conditions when T ;=100 °C, Vpp = 1.14 V.
External SPI flash part# AT25DF641-s3H is used during this measurement.

Table 256 « JTAG Programming (Fabric Only)

Image size
M2S/M2GL Device Bytes Program Verify Unit
005 302672 44 10 Sec
010 568784 50 18 Sec
025 1223504 73 26 Sec
050 2424832 88 54 Sec
060 2418896 99 54 Sec
090 3645968 135 126 Sec
150 6139184 177 193 Sec
Table 257 « JTAG Programming (eNVM Only)
Image size
M2S/M2GL Device Bytes Program Verify Unit
005 137536 61 4 Sec
010 274816 100 9 Sec
025 274816 100 9 Sec
050 2,78,528 106 8 Sec
060 268480 98 8 Sec
090 544496 176 15 Sec
150 544496 177 15 Sec
Table 258 « JTAG Programming (Fabric and eNVM)
Image size

M2S/M2GL Device Bytes Program Verify Unit
005 439296 71 1 Sec
010 842688 129 20 Sec
025 1497408 142 35 Sec
050 2695168 184 59 Sec
060 2686464 180 70 Sec
090 4190208 288 147 Sec

150 6682768 338 231 Sec
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Table 262 « SmartFusion2 Cortex-M3 ISP Programming (Fabric Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 302672 6 41 8 Sec
010 568784 10 48 14 Sec
025 1223504 21 61 29 Sec
050 2424832 39 82 50 Sec
060 2418896 44 87 54 Sec
090 3645968 66 112 79 Sec
150 6139184 108 162 128 Sec

Table 263 « SmartFusion2 Cortex-M3 ISP Programming (eNVM Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 137536 3 64 4 Sec
010 274816 4 104 7 Sec
025 274816 4 104 8 Sec
050 2,78,528 4 102 8 Sec
060 268480 6 102 8 Sec
090 544496 10 179 15 Sec
150 544496 10 180 15 Sec

Table 264 « SmartFusion2 Cortex-M3 ISP Programming (Fabric and eNVM)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 439296 9 83 1 Sec
010 842688 15 129 21 Sec
025 1497408 26 143 35 Sec
050 2695168 43 163 55 Sec
060 2686464 48 165 60 Sec
090 4190208 75 266 91 Sec
150 6682768 117 318 141 Sec
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2.3.14 Math Block Timing Characteristics

The fundamental building block in any digital signal processing algorithm is the multiply-accumulate
function. Each IGLOO2 and SmartFusion2 SoC math block supports 18%x18 signed multiplication, dot
product, and built-in addition, subtraction, and accumulation units to combine multiplication results
efficiently. The following table lists the math blocks with all registers used in worst commercial-case
conditions when T; =85 °C, Vpp = 1.14 V.

Table 268 « Math Blocks with all Registers Used

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Input, control register setup time Twisu 0.149 0.176 ns
Input, control register hold time TMIHD 1.68 1.976 ns
CDIN input setup time Tmocpinsuy  0.185 0.218 ns
CDIN input hold time Tmocoinwp  0.08 0.094 ns
Synchronous reset/enable setup time Tysrstensy —0-419 —0.493 ns
Synchronous reset/enable hold time  Tysrstennp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time TwarsTREc 0.088 0.104 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMCLKMP 2.245 2.641 ns

The following table lists the math blocks with input bypassed and output registers used in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 269 « Math Block with Input Bypassed and Output Registers Used

-1 -Std
Parameter Symbol Min Max Min Max Unit
Output register setup time Twmosu 2.294 2.699 ns
Output register hold time TmoHD 1.68 1.976 ns
CDIN input setup time Tmocpinsy 0.115 0.136 ns
CDIN input hold time Tymocpinip —0.444 —0.522 ns
Synchronous reset/enable setup time Tysrstensy —0.419 —0.493 ns
Synchronous reset/enable hold time Ty srstenHp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time ~ Tyarstrec 0.014 0.017 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMmeLKMP 2179 2.563 ns
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The following table lists the math blocks with input register used and output in bypass mode in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 270 « Math Block with Input Register Used and Output in Bypass Mode

-1 -Std
Parameter Symbol Min Max  Min Max  Unit
Input register setup time Twisu 0.149 0.176 ns
Input register hold time TwmiHD 0.185 0.218 ns
Synchronous reset/enable setup time Ty srstensuy 0.08 0.094 ns
Synchronous reset/enable hold time  Tysrstennp —0.012 -0.014 ns
Asynchronous reset removal time TmarsTREM —0.005 —0.005 ns
Asynchronous reset recovery time TmarsTREC 0.088 0.104 ns
Input register clock to output delay  Tycq 2.52 2964 ns
CDIN to output delay TumcepiNzQ 1.951 2295 ns

The following table lists the math blocks with input and output in bypass mode in worst commercial-case
conditions when T; =85 °C, Vpp = 1.14 V.

Table 271 « Math Block with Input and Output in Bypass Mode

-1 —Std
Parameter Symbol Max Max Unit
Input to output delay Twmia 2.568 3.022 ns
CDIN to output delay Tymcepinza 1.951 2.295 ns

2.3.15 Embedded NVM (eNVM) Characteristics

The following table lists the eNVM read performance in worst-case conditions when Vpp = 1.14 V,
VPPNVM = Vpp =2375V.

Table 272 « eNVM Read Performance

Operating Temperature Range

Symbol Description -1 —Std -1 —Std -1 -Std  Unit
T, Junction temperature range -55°Cto125°C —-40°Cto 100 °C 0°Cto85°C °C
FMAXREAD eNVM maximum read 25 25 25 25 25 25 MHz

frequency

The following table lists the eNVM page programming in worst-case conditions when Vpp = 1.14 V,
VPPNVM = Vpp =2.375V.

Table 273 « eNVM Page Programming

Operating Temperature Range

Symbol Description -1 -Std -1 -Std -1 -Std  Unit

T, Junction temperature range -55°Ct0125°C —-40°Cto100°C 0°Cto85°C °C

TpPAGEPGM eNVM page programming time 40 40 40 40 40 40 ms
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Figure 17« Power-up to Functional Timing Diagram for SmartFusion2
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The following table lists the IGLOO2 power-up to functional times in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 289 « Power-up to Functional Times for IGLOO2

Maximum Power-up to Functional Time for IGLOO2

(us)
Symbol From To Description 005 010 025 050 060 090 150
TPOR2OUT POWER_ON OUtpUt Fabric to 114 114 114 113 114 114 114
_RESET_N available at output
110
Tvopozoutr  Vob Output Vpp at its 2587 2600 2607 2558 2591 2600 2699
available at minimum
110 threshold level
to output
Tvobpozror VDD POWER_ON_ Vpp atits 2474 2486 2493 2445 2477 2486 2585
RESET_N minimum
threshold level
to fabric
Tvopowpu DEVRST_N DDRIO Inbuf DEVRST_Nto 2500 2487 2509 2475 2507 2519 2617
weak pull Inbuf weak pull
DEVRST_N MSIO Inbuf DEVRST Nto 2504 2491 2510 2478 2517 2525 2620
weak pull Inbuf weak pull
DEVRST_N MSIOD Inbuf DEVRST_Nto 2479 2468 2493 2458 2486 2499 2595
weak pull Inbuf weak pull

Note: For more information about power-up times, see UG0448: IGLOO2 FPGA High Performance Memory
Subsystem User Guide.
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Symbol Description Min Typ Max Unit
VRX-IN-PP-CC Differential input peak-to-peak sensitivity 0.238 1.2 \Y
(2.5 Gbps)
Differential input peak-to-peak sensitivity 0.219 1.2 \Y
(2.5 Gbps, de-emphasized)
Differential input peak-to-peak sensitivity 0.300 1.2 \%
(5.0 Gbps)
Differential input peak-to-peak sensitivity 0.300 1.2 \%
(5.0 Gbps, de-emphasized)
VRX-CM-AC-P Input common mode range (AC coupled) 150 mV
ZRX-DIFF-DC Differential input termination 80 100 120 Q
REXT External calibration resistor 1,188 1,200 1,212 Q
CDR-LOCK-RST CDR relock time from reset 15 V&
RLRX-DIFF Return loss differential mode (2.5 Gbps) -10 dB
Return loss differential mode (5.0 Gbps)
0.05 GHz to 1.25 GHz -10 dB
1.25 GHz to 2.5 GHz -8 dB
RLRX-CM Return loss common mode (2.5 Gbps, -6 dB
5.0 Gbps)
RX-CID' CID limit PCle Gen1/2 200 ul
VRX-IDLE-DET-DIFF-PP Signal detect limit 65 175 mV
1. AC-coupled, BER = e'2, using synchronous clock.
Table 298 « SerDes Protocol Compliance
Protocol Maximum Data Rate (Gbps) -1 —Std
PCle Gen 1 25 Yes Yes
PCle Gen 2 5.0 Yes
XAUI 3.125 Yes
Generic EPCS 3.2 Yes
Generic EPCS 25 Yes Yes
DS0128 Datasheet Revision 11.0 122



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

The following table lists the SerDes reference clock AC specifications in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 299 « SerDes Reference Clock AC Specifications

Parameter Symbol Min Max Unit
Reference clock frequency FrEFCLK 100 160 MHz
Reference clock rise time TrisE 0.6 4 Vins
Reference clock fall time TeaLL 0.6 4 Vins
Reference clock duty cycle Teyve 40 60 %

Reference clock mismatch MMREFCLK -300 300 ppm
Reference spread spectrum clock SSCref 0 5000 ppm

Table 300« HCSL Minimum and Maximum DC Input Levels (Applicable to SerDes REFCLK Only)

Parameter Symbol Min Typ Max  Unit
Recommended DC Operating Conditions
Supply voltage Vpp) 2375 25 2625 V
HCSL DC Input Voltage Specification
DC Input voltage V, 0 2625 V
HCSL Differential Voltage Specification
Input common mode voltage Viem 0.05 24 \Y
Input differential voltage ViDIFF 100 1100 mV
Table 301« HCSL Minimum and Maximum AC Switching Speeds (Applicable to SerDes REFCLK
Only)
Parameter Symbol Min Typ Max Unit
HCSL AC Specifications
Maximum data rate (for MSIO I/O bank) Fmax 350 Mbps
HCSL Impedance Specifications
Termination resistance Rt 100 Q

2.3.31 SmartFusion2 Specifications
2.3.31.1 MSS Clock Frequency

The following table lists the maximum frequency for MSS main clock in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 302 « Maximum Frequency for MSS Main Clock

Symbol Description -1 —Std Unit

M3 _CLK Maximum frequency for the MSS main clock 166 142 MHz
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