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IGLOO2 FPGA and SmartFusion2 SoC FPGA

23121
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23123

2.3.1.3

Table 9 Package Thermal Resistance of SmartFusion2 and IGLOO2 Devices (continued)
Still Air 1.0m/s 25m/s
Device Ta Ts Tc Unit
150
FC1152 9.08 6.81 5.87 2.56 0.38 °C/W
FCS536 15.01 12.06 10.76 3.69 1.55 °C/W
FCV484 16.21 13.11 11.84 6.73 0.10 °C/W
Theta-JA

Junction-to-ambient thermal resistance ( Tjp) is determined under standard conditions specified by
JEDEC (JESD-51), but it has little relevance in the actual performance of the product. It must be used
with caution, but it is useful for comparing the thermal performance of one package with another.

The maximum power dissipation allowed is calculated using EQ4.

T T
Maximum power allowed = JMAX T AMAX
JA

EQ4
The absolute maximum junction temperature is 100 °C. EQ5 shows a sample calculation of the absolute

maximum power dissipation allowed for the M2GL050T-FG896 package at commercial temperature and
in still air, where:

Ta = 14.7 °C/W (taken from Table 9, page 10).
Tpn = 85°C
. _100°C 85°C _
Maximum power allowed = 470w 1.088 W

EQ5
The power consumption of a device can be calculated using the Microsemi SoC Products Group power

calculator. The device's power consumption must be lower than the calculated maximum power
dissipation by the package.

If the power consumption is higher than the device's maximum allowable power dissipation, a heat sink
may be attached to the top of the case, or the airflow inside the system must be increased.

Theta-JB

Junction-to-board thermal resistance ( Tjg) measures the ability of the package to dissipate heat from the
surface of the chip to the PCB. As defined by the JEDEC (JESD-51) standard, the thermal resistance
from the junction to the board uses an isothermal ring cold plate zone concept. The ring cold plate is
simply a means to generate an isothermal boundary condition at the perimeter. The cold plate is
mounted on a JEDEC standard board with a minimum distance of 5.0 mm away from the package edge.

Theta-JC

Junction-to-case thermal resistance ( Tjc) measures the ability of a device to dissipate heat from the
surface of the chip to the top or bottom surface of the package. It is applicable to packages used with
external heat sinks. Constant temperature is applied to the surface, which acts as a boundary condition.

This only applies to situations where all or nearly all of the heat is dissipated through the surface in
consideration.

ESD Performance
See RT0001: Microsemi Corporation - SoC Products Reliability Report for information about ESD.
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2.3.2 Power Consumption

The following sections describe the power consumptions of the devices.

2.3.2.1 Quiescent Supply Current

Table 10 Quiescent Supply Current Characteristics

Modes and Configurations

Power Supplies/Blocks Non-Flash*Freeze Flash*Freeze
FPGA Core On Off
Vpp/SERDES_[01]_VDD' On On
Vep/VepNvm On On
HPMS_MDDR_PLL_VDDA/FDDR_PLL_VDDA/ ov ov
CCC_XX[01]_PLL_VDDA/PLLO_PLL1_HPMS_MDDR_VDD

A

SERDES_[01]_PLL_VDDA? oV oV
SERDES_[01]_L[0123]_VDDAPLL/VDD_2V52 On On
SERDES_[01]_L[0123]_VDDAIIO? On On

Voo 4 On On

VREFx On On
MSSDDR CLK 32 kHz 32 kHz
RAM On Sleep state
System controller 50 MHz 50 MHz

50 MHz oscillator (enable/disable) Enable Disabled

1 MHz oscillator (enable/disable) Disabled Disabled
Crystal oscillator (enable/disable) Disabled Disabled

1.  SERDES_[01]_VDD Power Supply is shorted to Vpp.

2. SerDes and DDR blocks to be unused.

3. Vppix has been set to ON for test conditions as described. Banks on the east side should always be powered with
the appropriate Vpp, bank supplies. For details on bank power supplies, see “Recommendation for Unused Bank
Supplies” table in the AC393: SmartFusion2 and IGLOO2 Board Design Guidelines Application Note.

4. No Differential (that is to say, LVDS) I/Os or ODT attributes to be used.

Table 11 SmartFusion2 and IGLOO2 Quiescent Supply Current (Vpp = 1.2 V) — Typical Process

Symbol Modes 005 010 025 050 060 090 150 Unit  Conditions
IDC1 Non- 6.2 6.9 8.9 13.1 15.3 15.4 27.5 mA Typical
Flash*Freeze (T;=25°C)
24.0 28.4 40.6 67.8 80.6 81.4 1447 mA Commercial
(T, =85°C)
35.2 41.9 60.5 1021 1214 1226 2191 mA Industrial
(T, =100 °C)
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2.3.5

2.35.1

Figure 3

User I/O Characteristics

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 1/0Os 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 22 Maximum Frequency Summary Table for Voltage-Referenced 1/0 in Worst-
Case Industrial Conditions

1/0 MSIO  MSIOD DDRIO Unit

LPDDR 200 MHz

HSTL1.5V 200 MHz

SSTL25V 255 350 200 MHz

SSTL1.8V 334 MHz

SSTL1.5V 334 MHz

Table 23 Maximum Frequency Summary Table for Differential /0O in Worst-Case
Industrial Conditions

I/0 MSIO MSIOD Unit

LVPECL (input only) 450 MHz

LVDS 3.3V 267.5 MHz

LvDS 2.5V 267.5 350 MHz

RSDS 260 350 MHz

BLVDS 250 MHz

MLVDS 250 MHz

Mini-LVDS 260 350 MHz

DS0128 Datasheet Revision 11.0
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2.3.5.7 2.5V LVCMOS
LVCMOS 2.5V is a general standard for 2.5 V applications and is supported in IGLOO2 FPGA and
SmartFusion2 SoC FPGAs that are in compliance with the JEDEC specification JESD8-5A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 38 LVCMOS 2.5V DC Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 2.375 25 2.625 \Y

Table 39 LVCMOS 2.5 V DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high (for MSIOD V|4 (DC) 1.7 2.625 \Y,
and DDRIO 1/O banks)

DC input logic high (for MSIO I/O V| (DC) 1.7 3.45 \%
bank)

DC input logic low Vi (DC) -0.3 0.7 \%
Input current high' Iy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.

Table 40 LVCMOS 2.5 V DC Output Voltage Specification

Parameter Symbol Min Max Unit
DC output logic high Vou' Vppi — 0.4 - %
DC output logic low Vor? 0.4 v

1.  The VOH/VOL test points selected ensure compliance with LVCMOS 2.5 V JEDEC8-5A requirements.

Table 41 LVCMOS 2.5V AC Minimum and Maximum Switching Speed

Parameter Symbol  Max Unit Conditions

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

Maximum data rate (for MSIO 1/O bank) Dmax 410 Mbps  AC loading: 17 pF load,
maximum drive/slew

Maximum data rate (for MSIOD I/O bank) Dmax 420 Mbps  AC loading: 17 pF load,
maximum drive/slew

Table 42 LVCMOS 2.5V AC Calibrated Impedance Option

Parameter Symbol Typ Unit
Supported output driver calibrated impedance (for Rodt_cal 75, 60, 50, 33,
DDRIO I/O bank) 25,20
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Table 46 LVCMOS 2.5 V Transmitter Characteristics for DDRIO Bank (Output and Tristate Buffers)
(continued)

1 1

Output Top Ta Tzn Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

4 mA Slow 3.095 3.641 2705 3.182 3.088 3.633 4.738 5575 4.348 5.116 ns
Medium 2825 3324 2488 2927 2823 3.321 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 3.165 2377 2796 2687 3.161 4359 5129 394 4.636 ns

6 mA Slow 2919 3434 2491 293 2902 3414 5085 5983 4674 55 ns
Medium 2.65 3.118 2279 2681 2642 3.108 4.845 5701 4.375 5148 ns
Medium fast 2.529 2.975 2.176 2.56 2521 2965 4.724 5558 4259 5011 ns
Fast 2516 296 2168 2.551 2508 295 4717 555 4251 5.002 ns

8 mA Slow 2.863 3.368 2427 2855 2844 3346 5196 6.114 4769 5612 ns
Medium 2599 3.058 2217 2.608 2.59 3.047 4952 5827 4471 5261 ns
Medium fast 2.483 2.921 2.114 2487 2473 291 4832 5685 4364 5134 ns
Fast 2467 2902 2106 2478 2457 2.89 4826 5.678 4.348 5116 ns

12 mA Slow 2747 3232 2296 2701 2724 3204 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 5067 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 3116 5575 6.56 5.08 5977 ns
Medium 2432 2862 2028 2386 2421 2848 5372 6.32 4801 5649 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)

Output Top Ta Tzn Thz" Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

2 mA Slow 348 4095 3.855 4534 3785 4453 212 2494 345 4059 ns

4 mA Slow 2583 3.039 3.042 3579 3.138 3.691 4.143 4874 4.687 5513 ns

6 mA Slow 2392 2815 2669 3.139 2.82 3.317 4909 5775 5.083 598 ns

8 mA Slow 2309 2717 2565 3.017 274 3.223 5.812 6.837 5523 6.497 ns

12 mA Slow 2333 2745 2437 2867 2626 3.089 6.131 7213 5712 6.72 ns

16 mA Slow 2412 2838 2335 2747 2533 2979 6.54 7694 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.

DS0128 Datasheet Revision 11.0
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Table 70 LVCMOS 1.5 V Transmitter Characteristics for DDRIO I/0O Bank (Output and Tristate Buffers)
(continued)
Output Tpp Tz Tzn Thz' T
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 7.518 b5.736 6.748 ns
Medium 3.774 444 3.05 3587 3.762 4426 6.114 7193 5397 635 ns
Medium 3.544 417 2839 3.339 3529 4152 5978 7.033 5.27 6.2 ns
fast
Fast 3.519 414 282 3317 3.504 4122 5965 7.017 5.259 6.187 ns
8 mA Slow 4099 4823 3311 3894 4.087 4807 6584 7.746 5854 6.888 ns
Medium 3.656 4301 2927 3443 3.642 4284 6.311 7.425 5553 6.533 ns
Medium 3.437 4.044 2731 3.213 3.42 4.023 6.182 7.273 5435 6.394 ns
fast
Fast 3.41 4012 2715 3193 3.393 3991 6.178 7.269 5425 6.383 ns
10 mA Slow 4.029 474 3.238 3.809 4.015 4723 6.732 7.921 5965 7.018 ns
Medium 3.601 4237 2867 3372 3586 4.218 6473 7.615 5669 6.669 ns
Medium 3.384 3981 2672 3143 3.365 3.958 6.351 7.471 555 6.529 ns
fast
Fast 3.357 3949 2655 3.123 3.338 3.927 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 2827 3.326 3.534 4157 6.584 7.746 5.751 6.766 ns
Medium 3.345 3935 2638 3103 3.325 3911 6488 7.633 5.641 6.637 ns
fast
Fast 3.316 3.902 2621 3.083 3297 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 1.5 V Transmitter Characteristics for MSIO I/0O Bank (Output and Tristate Buffers)
Output Top T Tzn Thz' T
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 5.609 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 4081 4801 4259 5.012 4699 5528 7.659 9.011 6.709 7.893 ns
8 mA Slow 4234 498 4068 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 100 HSTL AC Test Parameter Specification

Parameter Symbol Typ Unit
Measuring/trip point for data path V1riP 0.75 \
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K

Capacitive loading for enable path (Tzy, Tz, Thz, TLz) Cent 5 pF
Reference resistance for data test path for HSTL15 RTT_TEST 50

Class | (Tpp)

Reference resistance for data test path for HSTL15 RTT_TEST 25

Class Il (Tpp)

Capacitive loading for data path (Tpp) CLoaD 5 pF

AC Switching Characteristics

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

Table 101 HSTL Receiver Characteristics for DDRIO I/O Bank with Fixed Code (Input Buffers)

Tpy
On-Die Termination (ODT) -1 -Std Unit
Pseudo differential None 1.605 1.888 ns
47.8 1.614 1.898 ns
True differential None 1.622 1.909 ns
47.8 1.628 1.916 ns

Table 102  HSTL Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers)

Top Ta Tzn Thz Tz
-1 —-Std -1 —-Std -1 —-Std -1 —-Std -1 —-Std Unit
HSTL Class |
Single-ended 2.6 3.059 2514 2.958 2514 2958 2.431 2.86 2431 2.86 ns
Differential 2.621 3.083 2.648 3.115 2647 3.113 2925 3442 2923 344 ns
HSTL Class Il

Single-ended 2.511 2.954 2488  2.927 249 293 2409 2833 2411 2.836 ns
Differential 2.528 2974 2552  3.003 2551 3.001 2897 3.409 2.896 3.408 ns

2.3.6.2 Stub-Series Terminated Logic
Stub-Series Terminated Logic (SSTL) for 2.5V (SSTL2), 1.8 V (SSTL18), and 1.5V (SSTL15) is
supported in IGLOO2 and SmartFusion2 SoC FPGAs. SSTL2 is defined by JEDEC standard JESD8-9B
and SSTL18 is defined by JEDEC standard JESD8-15. IGLOO2 SSTL I/O configurations are designed to
meet double data rate standards DDR/2/3 for general purpose memory buses. Double data rate
standards are designed to meet their JEDEC specifications as defined by JEDEC standard JESD79F for
DDR, JEDEC standard JESD79-2F for DDR, JEDEC standard JESD79-3D for DDR3, and JEDEC
standard JESD209A for LPDDR.
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Table 112  SSTL2 Receiver Characteristics for MSIO 1/0O Bank (Input Buffers)

On-Die Tey

Termination (ODT) -1 -Std Unit
Pseudo differential None 2.798 3.293 ns
True differential None 2.733 3.215 ns

Table 113 DDR1/SSTL2 Receiver Characteristics for MSIOD 1/O Bank (Input Buffers)

On-Die Tey

Termination (ODT) -1 —Std Unit
Pseudo differential None 2.476 2.913 ns
True differential None 2.475 2.911 ns

Table 114  SSTL2 Class | Transmitter Characteristics for DDRIO 1/O Bank (Output and Tristate Buffers)

Top Tz Tzu Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
Single-ended 2.26 2.66 1.99 2341 1985 2335 2135 2512 213 2505 ns
Differential 2.26 2658 2202 2591 2.201 2589 2393 2815 2392 2814 ns

Table 115 DDR1/SSTL2 Class | Transmitter Characteristics for MSIO 1/0O Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz
-1 —Std -1 -Std -1 —Std -1 -Std -1 —-Std Unit
Single-ended 2055 2417 2.037 2396 2.03 2.388 2.068 2433 2.061 2425 ns
Differential 2192 2.58 2434 2864 2425 2.852 2164 2545 2156 2536 ns

Table 116 DDR1/SSTL2 Class | 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
Single-ended 1.512 1.779 1462 1.72 1.462 1.72 1.676 1972 1676 1.971 ns
Differential 1.676 1.971 1.774 2.087 1.766 2.077 1854 2181 1.845 2171 ns

Table 117 DDR1/SSTL2 Class Il Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate

Buffers)
Top Tz Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 —Std -1 -Std Unit
Single-ended 2.122 2497 1906 2.243 1.902 2.237 2.061 2424 2056 2.418 ns
Differential 2.127 2.501 2.042 2402 2.043 2403 2.363 2.78 2.365 2.781 ns
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Table 221  Input DDR Propagation Delays (continued)

Measuring Nodes

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

TopRIWAL Asynchronous load minimum pulse width for input F F 0.304 0.357 ns
DDR

ToprickmpwH  Clock minimum pulse width high for input DDR B, B 0.075 0.088 ns

ToorickmpwL  Clock minimum pulse width low for input DDR B,B 0.159 0.187 ns

DS0128 Datasheet Revision 11.0
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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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Table 237 pSRAM (RAM64x18) in 64 x 18 Mode (continued)
-1 -Std

Parameter Symbol Min Max  Min Max  Unit
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 64 x 16 mode in worst commercial-case conditions when

T,=85°C,Vpp=1.14 V.
Table 238 USRAM (RAM64x16) in 64 x 16 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 TpLcy 4 4 ns
Read pipeline clock minimum pulse width high TeLcikmpwH 1.8 1.8 ns
Read pipeline clock minimum pulse width low Tpicikmpwe 1.8 1.8 ns
Read access time with pipeline register TeLkon 0.266 0.313 ns
Read access time without pipeline register 1.677 1.973 ns
Read address setup time in synchronous mode TAODRSU 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
Read address hold time in synchronous mode TAORUD 0.091 0.107 ns
Read address hold time in asynchronous mode -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 TeLKksU 1.839 2.163 ns
Read block select hold time TBLKHD —-0.65 —-0.765 ns
Read block select to out disable time (when pipelined TeLk2a 2.036 2.396 ns
register is disabled)
Read asynchronous reset removal time (pipelined clock) -0.023 -0.027 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 (with Troq 0.835 0.983 ns
pipelined register enabled)
Read synchronous reset setup time TsrsTSU 0.271 0.319 ns
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Table 240 uSRAM (RAM128x8) in 128 x 8 Mode (continued)

-1 -Std
Parameter Symbol Min Max  Min Max  Unit
Read address hold time in synchronous mode TAOORUD 0.091 0.107 ns
Read address hold time in asynchronous mode -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 TsLKkHD —0.65 —0.765 ns
Read block select to out disable time (when pipelined TsLk20Q 2.036 2396 ns
register is disabled)
Read asynchronous reset removal time (pipelined clock) -0.023 —0.027 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 (with Troq 0.835 0.982 ns
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 Tecoukmpwe 1.8 1.8 ns
Write clock minimum pulse width low Tecekmpwe 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
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Table 259 2 Step IAP Programming (Fabric Only)

Image size
M2S/M2GL Device Bytes Authenticate Program Verify Unit
005 302672 4 39 6 Sec
010 568784 7 45 12 Sec
025 1223504 14 55 23 Sec
050 2424832 29 74 40 Sec
060 2418896 39 83 50 Sec
090 3645968 60 106 73 Sec
150 6139184 100 154 120 Sec

Table 260 2 Step IAP Programming (eNVM Only)

Image size
M2S/M2GL Device Bytes Authenticate Program Verify Unit
005 137536 2 59 5 Sec
010 274816 4 98 11 Sec
025 274816 4 100 10 Sec
050 2,78,528 3 107 9 Sec
060 268480 5 98 22 Sec
090 544496 10 174 43 Sec
150 544496 10 175 44 Sec

Table 261 2 Step IAP Programming (Fabric and eNVM)

Image size
M2S/M2GL Device Bytes Authenticate Program Verify Unit
005 439296 6 78 1 Sec
010 842688 11 122 21 Sec
025 1497408 19 135 32 Sec
050 2695168 32 158 48 Sec
060 2686464 43 159 70 Sec
090 4190208 68 258 115  Sec
150 6682768 109 308 162  Sec
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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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2.3.24 Power-up to Functional Times

The following table lists the SmartFusion2 power-up to functional times in worst-case industrial
conditions when T; =100 °C, Vpp = 1.14 V.

Table 288  Power-up to Functional Times for SmartFusion2

Maximum Power-up to Functional Time for
SmartFusion2 (uS)

Symbol From To Description 005 010 025 050 060 090 150
Tror20UT POWER_ON Output Fabric to 647 500 531 483 474 524 647
_RESET_N available at output
I/0
Teror2mssrst POWER_ON MSS_RESE Fabric to 644 497 528 480 468 518 641
_RESET_N T_N_M2F MSS
TMSSRST2OUT MSS_RESET Output MSS to 3.6 3.6 3.6 3.4 4.9 4.8 4.8
_N_M2F available at output
I/0
Tvbb20ouT Vop Output Vpp at its 3096 2975 3012 2959 2869 2992 3225
available at  minimum
I/0 threshold
level to
output
TvDD2POR Vop POWER_O Vpp atits 2476 2487 2496 2486 2406 2563 2602

N_RESET_ minimum

N

threshold
level to
fabric

TvbpamssrsT  Vob

MSS_RESE Vpp at its

3093 2972 3008 2956 2864 2987 3220

T_N_M2F  minimum
threshold
level to MSS
TvpbpawpPu DEVRST_N DDRIO DEVRST_N 2500 2487 2509 2475 2507 2519 2617
Inbuf weak to Inbuf weak
pull pull
DEVRST_N MSIO Inbuf DEVRST_N 2504 2491 2510 2478 2517 2525 2620
weak pull to Inbuf weak
pull
DEVRST_N MSIOD DEVRST_N 2479 2468 2493 2458 2486 2499 2595
Inbuf weak to Inbuf weak
pull pull

Note: For more information about power-up times, see UG0331: SmartFusion2 Microcontroller Subsystem

User Guide.
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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
/0
Tvopozoutr  Vob Output Vpp at its 2587 2600 2607 2558 2591 2600 2699
available at minimum
/0 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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Figure 20 DEVRST_N to Functional Timing Diagram for IGLOO2
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2.3.27 Flash*Freeze Timing Characteristics

The following table lists the Flash*Freeze entry and exit times in worst-case industrial conditions when
TJ =100 oC, VDD =1.14 V.

Table 293  Flash*Freeze Entry and Exit Times

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
Entry time TFF_ENTRY 160 150 320 s eNVM and MSS/HPMS PLL =
H ON
215 200 430 eNVM and MSS/HPMS PLL=
us
OFF
Exit time with  TFF_EXIT 100 100 140 s eNVM and MSS/HPMS PLL =
respect to the H ON during F*F
MSS PLL Lock 136 120 190 eNVM = ON and MSS/HPMS
s PLL = OFF during F*F and
M MSS/HPMS PLL turned back
on at exit
200 200 285 eNVM and MSS/HPMS PLL =
us OFF during F*F and both are
turned back on at exit
200 200 285 eNVM = OFF and MSS/HPMS

V] PLL = ON during F*F and
eNVM turned back on at exit
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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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