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Figure 1 «

Power Matters.

High Temperature Data Retention (HTR)
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23.1.1

Note:

2.3.1.2

Overshoot/Undershoot Limits

For AC signals, the input signal may undershoot during transitions to —1.0 V for no longer than 10% of
the period. The current during the transition must not exceed 100 mA.

For AC signals, the input signal may overshoot during transitions to V¢ + 1.0 V for no longer than 10%
of the period. The current during the transition must not exceed 100 mA.

The above specifications do not apply to the PCl standard. The IGLOO2 and SmartFusion2 PCI I/Os are
compliant with the PCI standard including the PCI overshoot/undershoot specifications.
Thermal Characteristics

The temperature variable in the Microsemi SoC Products Group Designer software refers to the junction
temperature, not the ambient, case, or board temperatures. This is an important distinction because
dynamic and static power consumption causes the chip's junction temperature to be higher than the
ambient, case, or board temperatures.

EQ1 through EQ3 give the relationship between thermal resistance, temperature gradient, and power.

TJ_TA
05 = P
EQ1
T,-T
_ J B
eJB - P
EQ2
T,-T
_ J C
eJC - P
EQ 3
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2.3.5

2.35.1

Figure 3 «

User I/O Characteristics
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There are three types of 1/0Os supported in the IGLOO2 FPGA and SmartFusion2 SoC FPGA families:
MSIO, MSIOD, and DDRIO I/O banks. The I/0 standards supported by the different I/O banks is
described in the 1/0s section of the UG0445: IGLOO2 FPGA and SmartFusion2 SoC FPGA Fabric User

Guide.

Input Buffer and AC Loading
The following figure shows the input buffer and AC loading.

Input Buffer AC Loading

TPY

Tevs »| Note: Tpyg = Schmitt Trigger Input

A

PAD

Ty = MAX(Tpy(R), Tpy(F))

Tpys = MAX(Tpys(R), Tpys(F))

50% 50%
Y / \

GND | Tpy Tpy
(R) G
Tpy Tpys
(R) F
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Table 34+ LVTTL/LVCMOS 3.3 V AC Test Parameter Specifications (Applicable to MSIO I/O

Bank Only)
Parameter Symbol  Typ Unit
Measuring/trip point for data path Virip 14 vV
Resistance for enable path (Tzy, Tz, THz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzp, Tz, THz, TL2) Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF

Table 35« LVTTL/LVCMOS 3.3 V Transmitter Drive Strength Specifications for MSIO I/O Bank

Von VoL IOH (at Vo)  IOL (at Vo)
Output Drive Selection (V) V) mA mA

2 mA Vpp—04 04 2 2

4 mA Vppi—04 04 4 4

8 mA Vpp—04 04 8 8

12 mA Vpp—04 04 12 12

16 mA Vppi—04 04 16 16

20 mA Vpp—04 04 20 20

Note: For a detailed I/V curve, use the corresponding IBIS models:
www.microsemi.com/soc/download/ibis/default.aspx.

AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14 V, Vpp=3.0 V

Table 36« LVTTL/LVCMOS 3.3 V Receiver Characteristics for MSIO I/0O Bank (Input

Buffers)
On-Die Termination Tpy Teys
(ODT) -1 —Std -1 —Std Unit
None 2.262 2.663 2.289 2.695 ns

Table 37« LVTTL/LVCMOS 3.3V Transmitter Characteristics for MSIO I/O Bank (Output and Tristate Buffers)

Output Top Ta Tzn Thz' T

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2mA Slow 3.192 3.755 347 4083 2969 3494 1856 2183 3.337 3926 ns
4 mA Slow 2331 2742 2673 3.145 2526 2973 3.034 3569 4.451 5236 ns
8 mA Slow 2135 2511 233 2741 2297 2703 4.532 5331 4825 5676 ns
12 mA Slow 2.052 2414 2107 2479 2162 2544 575 6.764 5445 6406 ns
16 mA Slow 2.062 2425 2072 2438 2145 2525 5993 7.05 5625 6.618 ns
20 mA Slow 2148 2527 1.999 2353 2.088 2458 6.262 7.367 5876 6.913 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 46 «+ LVCMOS 2.5V Transmitter Characteristics for DDRIO Bank (Output and Tristate Buffers)
(continued)

1 1

Output Top Tz TzH Thz Tz

Drive Slew

Selection Control -1 -Std -1 —Std -1 —-Std -1 -Std -1 -Std  Unit
4 mA Slow 3.095 3641 2705 3.182 3.088 3.633 4.738 5575 4348 5116 ns

Medium 2.825 3324 2488 2927 2823 3321 4492 5285 4.063 4.781 ns
Medium fast 2.701 3.178 2.384 2.804 2.698 3.173 4.364 5135 3.945 4642 ns
Fast 2.69 3.166 2377 2796 2687 3.161 4.359 5.129 3.94 4636 ns
6 mA Slow 2919 3434 2491 293 2902 3414 5.085 5983 4.674 55 ns
Medium 2.65 3.118 2279 2681 2642 3.108 4.845 5701 4375 5148 ns
Medium fast 2.529 2975 2176 2.56 2521 2965 4.724 5558 4259 5.011 ns
Fast 2516 296 2168 2551 2508 2.95 4.717 5.55 4251 5.002 ns
8 mA Slow 2.863 3.368 2427 2.855 2844 3346 5196 6.114 4769 5612 ns
Medium 2599 3.058 2217 2.608 2.59 3.047 4952 5.827 4.471 5261 ns
Medium fast 2.483 2.921 2114 2487 2473 291 4832 5.685 4364 5134 ns
Fast 2467 2902 2106 2478 2457 2.89 4826 5.678 4348 5116 ns
12 mA Slow 2747 3232 2296 2701 2724 3.204 539 6.342 4.938 5.81 ns
Medium 2493 2934 2102 2473 2483 2921 5166 6.078 4.65 5471 ns
Medium fast 2.382 2.803 2.006 2.36 2371 2789 5.067 5962 4546 5349 ns
Fast 2369 2787 1999 2352 2357 2773 5.063 5958 4.538 5339 ns
16 mA Slow 2677 3149 2213 2604 2649 3.116 5575 6.56 5.08 5977 ns
Medium 2432 2862 2028 2386 2421 2848 5372 6.32 4801 5.649 ns
Medium fast 2.324 2.734 1.937 2278 2.311 2718 5297 6.233 4.7 5531 ns
Fast 2313 2721 1929 2269 23 2706 5296 6.231 4.699 5529 ns

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

Table 47+ LVCMOS 2.5V Transmitter Characteristics for MSIO Bank (Output and Tristate Buffers)

1 1

Output Top Ta Tzn Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2 mA Slow 3.48 4.095 3.855 4534 3.785 4453 212 2494 345 4.059 ns
4 mA Slow 2583 3.039 3.042 3579 3.138 3.691 4.143 4.874 4687 5513 ns
6 mA Slow 2392 2815 2669 3.139 2.82 3.317 4909 5.775 5.083 5.98 ns
8 mA Slow 2309 2717 2565 3.017 274 3.223 5812 6.837 5.523 6.497 ns
12 mA Slow 2333 2745 2437 2867 2626 3.089 6.131 7.213 5712 6.72 ns
16 mA Slow 2412 2.838 2335 2747 2533 2979 6.54 7.694 6.007 7.067 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 58« LVCMOS 1.8V Transmitter Characteristics for MSIO |/O Bank

1 1

Output Drive  Slew Top Tz Tz Thz Tz

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2mA Slow 3.441 4.047 4165 49 4413 5192 4891 5755 5138 6.044 ns
4 mA Slow 3.218 3.786 3.642 4.284 3941 4636 5665 6.665 5568 6.551 ns
6 mA Slow 3.141 3.694 3.501 4.118 3.823 4.498 6.587 7.75 6.032 7.096 ns
8 mA Slow 3.165 3.723 3.319 3.904 3.654 4.298 6.898 8.115 6.216 7.313 ns
10 mA Slow 3.202 3.767 3.278 3.857 3.616 4.254 725 8529 6.435 7571 ns
12 mA Slow 3.277 3.855 3.175 3.736 3.519 4.139 7.392 8697 6.538 7.692 ns

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

Table59« LVCMOS 1.8V Transmitter Characteristics for MSIOD 1/O Bank

Output Drive Slew Top Tz Tz Thz' Tz

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2 mA Slow 2725 3.206 3.316 3.901 3.484 4.099 5204 6.123 4997 588 ns
4 mA Slow 2242 2638 2777 3.267 2947 3466 5729 6.74 5448 6.41 ns
6 mA Slow 1995 2347 2466 2901 263 3.094 6.372 7.496 5.987 7.043 ns
8 mA Slow 2.001 2354 244 287 26 3.058 6.633 7.804 6.193 7.286 ns
10 mA Slow 2.025 2382 2312 2719 247 2906 6.94 8.165 6.412 7.544 ns

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

2.3.5.915VLVCMOS

LVCMOS 1.5 is a general standard for 1.5 V applications and is supported in IGLOO2 FPGAs and
SmartFusion2 SoC FPGAs in compliance to the JEDEC specification JESD8-11A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 60« LVCMOS 1.5V DC Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vpp) 1.425 1.5 1.575 \Y

Table 61+ LVCMOS 1.5V DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high for (MSIOD and DDRIO V4 (DC) 0.65x Vpp, 1.575 \
I/O banks)

DC input logic high (for MSIO I/O bank) Vi (DC) 0.65xVpp 3.45 \Y,
DC input logic low Vv (bC) 0.3 0.35xVpp V
Input current high1 i (DC) -
Input current low’ I (DC -

1. See Table 24, page 22.
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Table 82« LVCMOS 1.2 V Receiver Characteristics for MSIOD 1/0 Bank (Input Buffers)

Tpy Tpys
On-Die Termination (ODT) -1 —-Std -1 —Std Unit
None 4.154 4.887 4114 4.84 ns
50 6.918 8.139 6.806 8.008 ns
75 5.613 6.603 5.533 6.509 ns
150 4.716 5.549 4.657 5.479 ns

Table 83« LVCMOS 1.2 V Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers)

1 1

Output Top Tz Tzn Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2 mA Slow 6.713 7.897 5.362 6.308 6.723 7.909 7.233 8.51 6.375 7499 ns

Medium 5912 6.955 4616 543 5915 6.959 6.887 8.102 6.009 7.069 ns
Medium 5.5 6.469 4.231 4978 55 6.471 6.672 7.849 5835 6.865 ns

fast
Fast 5462 6.426 4.194 4935 5463 6.427 6.646 7.819 5.828 6.857 ns
4 mA Slow 6.109 7.186 4.708 5539 6.098 7.174 8.005 9.418 7.033 8.274 ns

Medium 5355 6.299 4.034 4746 5338 6.28 7.637 8985 6.672 7.849 ns
Medium 4953 5826 3.685 4.336 4.932 5.802 7.44 8752 6.499 7.646 ns

fast
Fast 4911 5777 3.658 4.303 4.89 5754 7.427 8.737 6.488 7632 ns
6 mA Slow 5.89 6.929 4506 5.301 5874 6911 8.337 9.808 7.315 8.605 ns

Medium 5176 6.089 3.862 4.543 5.155 6.065 7.986 9.394 6.943 8.168 ns

Medium 4792 5637 3523 4145 4765 5606 7.808 9.186 6.775 7.97 ns
fast

Fast 4754 5593 3.486 4.101 4.728 5563 7.777 9.149 6.769 7.963 ns

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

Table 84+ LVCMOS 1.2 V Transmitter Characteristics for MSIO I/0O Bank (Output and Tristate Buffers)

1 1

Output Top Tz Tzn Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2 mA Slow 6.746 7937 7.458 8.774 8.172 9.614 9.867 11.608 8.393 9.874 ns
4 mA Slow 7.068 8.315 6.678 7.857 7.474 8.793 10.986 12.924 9.043 10.638 ns

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

DS0128 Datasheet Revision 11.0 38



IGLOO2 FPGA and SmartFusion2 SoC FPGA

& Microsemi

Table 198 « Mini-LVDS AC Impedance Specifications

Power Matters.

Parameter Symbol Typ Unit

Termination resistance Rt 100 Q
Table 199 « Mini-LVDS AC Test Parameter Specifications
Parameter Symbol Typ Unit
Measuring/trip point for data path Virip Cross point  V
Resistance for enable path (Tzy, Tz, Thz T 2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Tyz, TL2) Cent 5 pF

AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp=1.14V, Vpp, = 2.375 V.

Table 200 « Mini-LVDS AC Switching Characteristics for Receiver (for MSIO 1/O
Bank - Input Buffers)

Tey
On-Die Termination (ODT) -1 —Std Unit
None 2.855 3.359 ns
100 2.85 3.353 ns
None 2.602 3.061 ns
100 2597  3.055 ns
Table 201« Mini-LVDS AC Switching Characteristics for Transmitter for MSIO I/O Bank (Output
and Tristate Buffers)
Top Tz Tzn Thz Tz Unit
-1 -Std -1 -Std -1 -Std -1 -Std -1 —-Std
2.097 2467 2308 2.715 2296 2.701 1964 231 1949 2293 ns

Table 202 « Mini-LVDS AC Switching Characteristics for Transmitter (for MSIOD 1/O Bank - Output and

Tristate Buffers)

Top Tz Tzn Thz Unit
-1 -Std -1 -Std -1 -Std -1 -Std -1 —Std
No pre-emphasis 1614 1.899 1562 1.837 1553 1.826 1.593 1.874 1578 1.856 ns
Min pre-emphasis 1.604 1.887 1.745 2.053 1.731 2.036 1.892 2.225 1.861 2.189 ns
Med pre-emphasis 1.521 1.79 1.753 2.062 1.737 2.043 1.9 2.235 1.868 2.197 ns
Max pre-emphasis 1492 1.754 1762 2.073 1.745 2.052 1.91 2.247 1.876 2.206 ns
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Table 220 « Output/Enable Data Register Propagation Delays

toremaLn

The following table lists the output/enable propagation delays in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Measuring

Nodes
Parameter Symbol (from, to)l -1 -Std  Unit
Bypass delay of the output/enable register Toryp F,GorH,I 0.353 0415 ns
Clock-to-Q of the output/enable register TocLka E,GorE,l 0263 0.309 ns
Data setup time for the output/enable register Tosup A EorJ,E 0.19 0.223 ns
Data hold time for the output/enable register ToHD A,EorJ,E O 0 ns
Enable setup time for the output/enable register Tosue B, E 0419 0493 ns
Enable hold time for the output/enable register TouHe B, E 0 0 ns
Synchronous load setup time for the output/enable register TosusL D, E 0.196 0.231 ns
Synchronous load hold time for the output/enable register ToHsL D, E 0 0 ns
Asynchronous clear-to-q of the output/enable register (ADn =1)  Toan2q C,GorC,l 0505 0.594 ns
Asynchronous preset-to-q of the output/enable register (ADn = 0) C,GorC,l 0528 0.621 ns
Asynchronous load removal time for the output/enable register ~ Toremaun  C. E 0 0 ns
Asynchronous load recovery time for the output/enable register  Toregcain G, E 0.034 0.04 ns
Asypchronous load minimum pulse width for the output/enable  TowaLn C,C 0.304 0.357 ns
register
Clock minimum pulse width high for the output/enable register TockmpwH E. E 0.075 0.088 ns
Clock minimum pulse width low for the output/enable register Tockmpw. E. E 0.159 0.187 ns

1.  For the derating values at specific junction temperature and voltage supply levels, see Table 16, page 14 for derating values.
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Table 232« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2K x 9 (continued)

-1 -Std
Parameter Symbol Min Max Min Max  Unit
Address setup time TADDRSU 0.475 0.559 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tpsu 0.336 0.395 ns
Data hold time Toup 0.082 0.096 ns
Block select setup time TeLKSU 0.207 0.244 ns
Block select hold time TeLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined register is TsLk2Q 1.529 1.799 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.485 0.57 ns
Read enable hold time TRDEHD 0.071 0.083 ns
Pipelined read enable setup time (A_DOUT_EN, TRDPLESU 0.248 0.291 ns
B_DOUT_EN)
Pipelined read enable hold time (A_DOUT_EN, TRDPLEHD 0.102 0.12 ns
B_DOUT_EN)
Asynchronous reset to output propagation delay Tr2Q 1.514 1.781 ns
Asynchronous reset removal time TRSTREM 0.506 0.595 ns
Asynchronous reset recovery time TRSTREC 0.004 0.005 ns
Asynchronous reset minimum pulse width TrsTMPW 0.301 0.354 ns
Pipelined register asynchronous reset removal time TPLRSTREM -0.279 —0.328 ns
Pipelined register asynchronous reset recovery time TpLRSTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width  Tp rsTvpw  0.282 0.332 ns
Synchronous reset setup time TsrsTsu 0.226 0.265 ns
Synchronous reset hold time TsrsTHD 0.036 0.043 ns
Write enable setup time TwEsu 0.415 0.488 ns
Write enable hold time TwEHD 0.048 0.057 ns
Maximum frequency Fmax 400 340 MHz

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 4K x 4 in worst
commercial-case conditions when T; =85 °C, Vpp =1.14 V.

Table 233« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 4K x 4

-1 —Std
Parameter Symbol Min Max Min Max Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TCLKMPWH 1.125 1.323 ns
Clock minimum pulse width low TeLkmPwL 1.125 1.323 ns
Pipelined clock period TpLcy 2.5 2.941 ns
Pipelined clock minimum pulse width high TeLcikmpwH  1.125 1.323 ns
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-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Read synchronous reset hold time TSRSTHD 0.061 0.071 ns
Write clock period Tcey 4 4 ns
Write clock minimum pulse width high Tecokmpwy 1.8 1.8 ns
Write clock minimum pulse width low Tecokmpwe 1.8 1.8 ns
Write block setup time TeLKCSU 0.404 0.476 ns
Write block hold time TeLKCHD 0.007 0.008 ns
Write input data setup time Toincsu 0.115 0.135 ns
Write input data hold time TDINCHD 0.15 0.177 ns
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.128 0.15 ns
Write enable setup time TwEcsu 0.397 0.467 ns
Write enable hold time TwecHD —0.026 -0.03 ns
Maximum frequency Fmax 250 250 MHz
The following table lists the uSRAM in 128 x 9 mode in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.
Table 239 « YuSRAM (RAM128x9) in 128 x 9 Mode
-1 —Std

Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TeLKMPWH 1.8 1.8 ns
Read clock minimum pulse width low TeLkmvPwL 1.8 1.8 ns
Read pipeline clock period TpLcy 4 4 ns
Read pipeline clock minimum pulse width high TeicikmewH 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmpwe 1.8 1.8 ns
Read access time with pipeline register Tewken 0.266 0.313 ns
Read access time without pipeline register 1.677 1.973 ns
Read address setup time in synchronous mode o 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
Read address hold time in synchronous mode 0.091 0.107 ns
Read address hold time in asynchronous mode TADDRHD -0.778 -0.915 ns
Read enable setup time TRDENSU 0.278 0.327 ns
Read enable hold time TRDENHD 0.057 0.067 ns
Read block select setup time TeLksu 1.839 2.163 ns
Read block select hold time TeLkHD —0.65 —-0.765 ns
Read block select to out disable time (when pipelined TeLk2q 2.036 2396 ns

register is disabled)

DS0128 Datasheet Revision 11.0

88



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

The following table lists the uSRAM in 256 x 4 mode in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Table 241« uSRAM (RAM256x4) in 256 x 4 Mode

-1 —-Std
Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TeLkMPWH 1.8 1.8 ns
Read clock minimum pulse width low TeLkmPWL 1.8 1.8 ns
Read pipeline clock period TeLcy 4 4 ns
Read pipeline clock minimum pulse width high TpicikmpwH 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcLkmpwe 1.8 1.8 ns
Read access time with pipeline register Tewkon 0.27 031 ns
Read access time without pipeline register 1.75 206 ns
Read address setup time in synchronous mode TAODRSU 0.301 0.354 ns
Read address setup time in asynchronous mode 1.931 2.272 ns
Read address hold time in synchronous mode 0.121 0.142 ns
Read address hold time in asynchronous mode TADDRHD -0.65 -0.76 ns
Read enable setup time TRDENSU 0.278 0.327 ns
Read enable hold time TRDENHD 0.057 0.067 ns
Read block select setup time TeLKSU 1.839 2.163 ns
Read block select hold time TsLKHD —0.65 -0.77 ns
Read block select to out disable time (when pipelined TeLk2a 2.09 246 ns
register is disabled)
Read asynchronous reset removal time (pipelined clock) -0.02 -0.03 ns
Read asynchronous reset removal time (non-pipelined TRSTREM 0.046 0.054 ns
clock)
Read asynchronous reset recovery time (pipelined clock) 0.507 0.597 ns
Read asynchronous reset recovery time (non-pipelined TrsTREC 0.236 0.278 ns
clock)
Read asynchronous reset to output propagation delay TroqQ 0.83 098 ns
(with pipelined register enabled)
Read synchronous reset setup time TsrsTsu 0.271 0.319 ns
Read synchronous reset hold time TSRSTHD 0.061 0.071 ns
Write clock period Tcey 4 4 ns
Write clock minimum pulse width high Tecokmpw 1.8 1.8 ns
Write clock minimum pulse width low Teeikmpwe 1.8 1.8 ns
Write block setup time TeLKCSU 0.404 0.476 ns
Write block hold time TBLKCHD 0.007 0.008 ns
Write input data setup time Tpincsu 0.101 0.118 ns
Write input data hold time TbINCHD 0.137 0.161 ns
Write address setup time TADDRCSU 0.088 0.104 ns
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M2S/M2GL

Device Image size Bytes Program Verify Unit
005 137536 39 4 Sec
010 274816 78 9 Sec
025 274816 78 9 Sec
050 278528 84 8 Sec
060 268480 76 8 Sec
090 544496 154 1 Sec
150 544496 155 1 Sec
Table 246 « JTAG Programming (Fabric and eNVM)
M2S/M2GL

Device Image size Bytes Program  Verify Unit
005 439296 59 1 Sec
010 842688 107 20 Sec
025 1497408 120 35 Sec
050 2695168 162 59 Sec
060 2686464 158 70 Sec
090 4190208 266 147 Sec
150 6682768 316 231 Sec

Table 247 « 2 Step IAP Programming (Fabric Only)

M2S/M2GL

Device Image size Bytes Authenticate Program Verify  Unit
005 302672 4 17 6 Sec
010 568784 7 23 12 Sec
025 1223504 14 33 23 Sec
050 2424832 29 52 40 Sec
060 2418896 39 61 50 Sec
090 3645968 60 84 73 Sec
150 6139184 100 132 120 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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Service Conditions Timing Unit
SHA256 512 bits 540 kbps
1024 bits 780 kbps
2048 bits 950 kbps
24 kbits 1140 kbps
HMAC 512 bytes 820 kbps
1024 bytes 890 kbps
2048 bytes 930 kbps
24 kbytes 980 kbps
KeyTree 1.8 ms
Challenge-response PUF = OFF 25 ms
PUF = ON 7 ms
ECC point multiplication 590 ms
ECC point addition 8 ms

1. Using cypher block chaining (CBC) mode.

2.3.19 Crystal Oscillator

The following table describes the electrical characteristics of the crystal oscillator in the IGLOO2 FPGA
and SmartFusion2 SoC FPGAs.

Table 277 « Electrical Characteristics of the Crystal Oscillator — High Gain Mode (20 MHz)

Parameter Symbol Min Typ Max Unit  Condition
Operating frequency FXTAL 20 MHz
Accuracy ACCXTAL 0.0047 % 005, 010, 025, 050, 060,
and 090 devices
0.0058 % 150 devices
Output duty cycle CYCXTAL 49-51 47-53 %
Output period jitter (peak to JITPERXTAL 200 300 ps
peak)
Output cycle to cycle jitter (peak JITCYCXTAL 200 300 ps 010, 025, 050, and 060
to peak) devices
250 410 ps 150 devices
250 550 ps 005 and 090 devices
Operating current IDYNXTAL 1.5 mA 010, 050, and 060
devices
1.65 mA 005, 025, 090, and 150
devices
Input logic level high VIHXTAL 0.9 Vpp Vv
Input logic level low VILXTAL 0.1 Vpp \Y,
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Entry/Exit

Entry/Exit Timing Timing

FCLK = 100MHz FCLK =3 MHz

005, 010, 025,

060, 090, and
Parameter Symbol 150 050 All Devices Unit  Conditions
Exit time with  TFF_EXIT 1.5 15 1.5 ms eNVM and MSS/HPMS PLL =
respect to the ; ON during F*F
fabric PLL lock 15 15 15 eNVM and MSS/HPMS PLL =

ms OFF during F*F and both are
turned back on at exit

Exit time with  TFF_EXIT 21 15 21 s eNVM and MSS/HPMS PLL =
respect to the M ON during F*F
fat;r'ctb“ffer 65 55 65 eNVM and MSS/HPMS PLL =
outpu V& OFF during F*F and both are

turned back on at exit

1. PLL Lock Delay set to 1024 cycles (default).

2.3.28 DDR Memory Interface Characteristics

The following table lists the DDR memory interface characteristics in worst-case industrial conditions

when T = 100 °C, Vpp = 1.14 V.

Table 294 « DDR Memory Interface Characteristics

Supported Data Rate

Standard Min Max Unit

DDR3 667 667 Mbps
DDR2 667 667 Mbps
LPDDR 50 400 Mbps

2.3.29 SFP Transceiver Characteristics

IGLOO2 and SmartFusion2 SerDes complies with small form-factor pluggable (SFP) requirements as
specified in SFP INF-80741. The following table provides the electrical characteristics.

The following table lists the SFP transceiver electrical characteristics in worst-case industrial conditions

when T = 100 °C, Vpp = 1.14 V.

Table 295 ¢« SFP Transceiver Electrical Characteristics

Differential Peak-Peak Voltage
Pin Direction Min Max Unit
RD+/-1 Output 1600 2400 mvV
TD+/-2 Input 350 2400 mvV

1. Based on default SerDes transmitter settings for PCle Gen1. Lower amplitudes are
available through programming changes to TX_AMP setting.
2. Based on Input Voltage Common-Mode (VICM) = 0 V. Requires AC Coupling.
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2.3.31.2 SmartFusion2 Inter-Integrated Circuit (I2C) Characteristics

This section describes the DC and switching of the I2C interface. Unless otherwise noted, all output
characteristics given are for a 100 pF load on the pins. For timing parameter definitions, see Figure 21,

page 125.
The following table lists the 1°C characteristics in worst-case industrial conditions when T = 100 °C,
VDD =114V
Table 303 « 12C Characteristics
Parameter Symbol Min Typ Max Unit Conditions
Input low voltage Vi -0.3 0.8 \Y See Single-Ended I/0 Standards,
page 24 for more information. 1/0
standard used for illustration: MSIO
bank—-LVTTL 8 mA low drive.
Input high voltage Vi 2 345 V See Single-Ended I/O Standards,
page 24 for more information. I/O
standard used for illustration: MSIO
bank—-LVTTL 8 mA low drive.
Hysteresis of schmitt Vhys 0.05 x Vpp \Y See Table 28, page 23 for more
triggered inputs for Vpp, > information.
2V
Input current high m 10 MA See Single-Ended 1/0 Standards,
page 24 for more information.
Input current low IH 10 MA See Single-Ended I/0 Standards,
page 24 for more information.
Input rise time Ty 1000 ns Standard mode
300 ns Fast mode
Input fall time Ti 300 ns Standard mode
300 ns Fast mode
Maximum output voltage Vg 0.4 \% See Single-Ended I/0 Standards,
low (open drain) at 3 mA page 24 for more information. 1/0
sink current for Vpp, > 2 V standard used for illustration: MSIO
bank—LVTTL 8 mA low drive.
Pin capacitance Cin 10 pF ViN=0,f=1.0MHz
Output fall time from to,:1 21.04 ns ViHmin 10 ViLmax. CLOAD = 400 pF
; 1
VIFMin to ViLMax 5.556 NS Vigmin 10 Viimax CLOAD = 100 pF
Output rise time from tor | 19.887 ns V| LMax t0 ViHmin» CLOAD = 400 pF
VILM VIHMin'
ax to VIHMin 5.218 NS Vimax 0 Vikmin CLOAD = 100 pF
Output buffer maximum Rpu”_upz?’ 50 Q
pull-down resistance? 3
Output buffer maximum Rpu||_down2'4 131.25 Q

pull-up resistance® 4
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2.3.34 MMUART Characteristics

The following table lists the MMUART characteristics in worst-case industrial conditions when
T,=100 °C, Vpp=1.14 V.

Table 308 + MMUART Characteristics

Parameter Description -1 —Std Unit

FMMUART_REF_CLK Internally sourced MMUART 166 142 MHz
reference clock frequency.

BAUDMMUARTTx Maximum transmit baud rate 10.375 8.875 Mbps

BAUDMMUARTRX Maximum receive baud rate 10.375 8.875 Mbps

2.3.35 IGLOO2 Specifications
2.3.35.1 HPMS Clock Frequency

The following table lists the maximum frequency for HPMS main clock in worst-case industrial conditions
when TJ =100 oC, VDD =1.14 V.

Table 309 « Maximum Frequency for HPMS Main Clock

Symbol Description -1 —Std Unit
HPMS_CLK Maximum frequency for the HPMS main clock 166 142 MHz

2.3.35.2 IGLOO2 Serial Peripheral Interface (SPI) Characteristics

This section describes the DC and switching of the SPI interface. Unless otherwise noted, all output
characteristics given are for a 35 pF load on the pins and all sequential timing characteristics are related
to SPI_0_CLK. For timing parameter definitions, see Figure 23, page 131.

The following table lists the SPI characteristics in worst-case industrial conditions when T; = 100 °C,
VDD =1.14 V.

Table 310 « SPI Characteristics for All Devices

Symbol  Description Min Typ Max Unit  Conditions

SPIFMAX Maximum operating 20 MHz
frequency of SPI interface

sp1 SPI_[0]1]_CLK minimum period
SPI_[0]1]_CLK = PCLK/2 12 ns
SPI_[0|1]_CLK = PCLK/4 241 ns
SPI_[0|1]_CLK = PCLK/8 48.2 ns
SPI_[0]1]_CLK =PCLK/16 0.1 us
SPI_[0]1]_CLK =PCLK/32  0.19 us
SPI_[0|1]_CLK =PCLK/64  0.39 us
SPI_[0]1]_CLK = PCLK/128 0.77 ps
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