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2.1

Power Matters.

IGLOO2 FPGA and SmartFusion2 SoC FPGA

Microsemi’s mainstream SmartFusion®2 SoC and IGLOO®2 FPGA families integrate an industry
standard 4-input lookup table-based (LUT) FPGA fabric with integrated math blocks, multiple embedded
memory blocks, and high-performance SerDes communication interfaces on a single chip. Both families
benefit from low-power flash technology and are the most secure and reliable FPGAs in the industry.
These next generation devices offer up to 150K Logic Elements, up to 5 MBs of embedded RAM, up to
16 SerDes lanes, and up to four PCI Express Gen 2 endpoints, as well as integrated hard DDR3 memory
controllers with error correction.

SmartFusion2 devices integrate an entire low-power, real-time microcontroller subsystem (MSS) with a
rich set of industry-standard peripherals including Ethernet, USB, and CAN, while IGLOO2 devices
integrate a high-performance memory subsystem with on-chip flash, 32 Kbyte embedded SRAM, and
multiple DMA controllers.

Device Status

The following table shows the design security densities and development status of the IGLOO2 FPGA
and SmartFusion2 SoC FPGA devices.

Table 1« IGLOO2 and SmartFusion2 Design Security Densities

Design Security Device Densities Status

005 Production
010, 010T Production
025, 025T Production
050, 050T Production
060, 060T Production
090, 090T Production
150, 150T Production

The following table shows the data security densities and development status of the IGLOO2 FPGA and
SmartFusion2 SoC FPGA devices.

Table 2 « IGLOO2 and SmartFusion2 Data Security Densities

Data Security Device Densities Status

005S Production
010TS Production
025TS Production
050TS Production
060TS Production
090TS Production
150TS Production
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where

0ja = Junction-to-air thermal resistance

6,8 T Junction-to-board thermal resistance

6)c T Junction-to-case thermal resistance

T, = Junction temperature

Ta = Ambient temperature

Tg = Board temperature (measured 1.0 mm away from the package edge)
Tc = Case temperature

P = Total power dissipated by the device
Table 9« Package Thermal Resistance of SmartFusion2 and IGLOO2 Devices

Still Air 1.0m/s 25m/s

Device 0;3a 038 03¢ Unit
005

FG484 19.36 15.81 14.63 9.74 5.27 °C/W
VF256 41.30 38.16 35.30 28.41 3.94 °C/W
VF400 20.19 16.94 15.41 8.86 4.95 °C/W
TQ144 42.80 36.80 34.50 37.20 10.80 °C/W
010

FG484 18.22 14.83 13.62 8.83 4.92 °C/W
VF256 37.36 34.26 31.45 24.84 7.89 °C/W
VF400 19.40 15.75 14.22 8.1 4.22 °C/W
TQ144 38.60 32.60 30.30 31.80 8.60 °C/W
025

FG484 17.03 13.66 12.45 7.66 4.18 °C/W
VF256 33.85 30.59 27.85 21.63 6.13 °C/W
VF400 18.36 14.89 13.36 7.12 3.41 °C/W
FCS325  29.17 24.87 23.12 14.44 2.31 °C/W
050

FG484 15.29 12.19 10.99 6.27 3.24 °C/W
FG896 14.70 12.50 10.90 7.20 4.90 °C/W
VF400 17.53 1417 12.63 6.32 2.81 °C/W
FCS325 27.38 23.18 21.41 12.47 1.59 °C/W
060

FG484 15.40 12.06 10.85 6.14 3.15 °C/W
FG676 15.49 12.21 11.06 7.07 3.87 °C/W
VF400 17.45 14.01 12.47 6.22 2.69 °C/W
FCS325  27.03 22.91 21.25 12.33 1.54 °C/W
090

FG484 14.64 11.37 10.16 5.43 2.77 °C/W
FG676 14.52 11.19 10.37 6.17 3.24 °C/W
FCS325  26.63 22.26 20.13 14.24 2.50 °C/W
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2.3.2

2321

Power Matters.

Power Consumption

The following sections describe the power consumptions of the devices.

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_VDDA2 oV ov
SERDES_[O1]_L[O123]_VDDAPLLNDD_2V52 On On
SEF{DES_[O1]_L[0123]_VDDAIIO2 On On
VDD|X3‘ 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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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 57+ LVCMOS 1.8V Transmitter Characteristics for DDRIO I/O Bank with Fixed Code (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 4234 4981 3.646 429 4245 4995 4908 5774 4434 5216 ns
Medium 3.824 4498 3.282 3861 3.834 4511 4.625 5441 4116 4.843 ns
Medium fast 3.627 4.267 3.111 3.66 3.637 4.279 4481 5272 3.984 4687 ns
Fast 3.605 4.241 3.097 3.644 3.615 4.253 4472 5262 3973 4674 ns

4 mA Slow 3.923 4615 3.314 3.9 3918 461 5403 6.356 4.894 5757 ns
Medium 3.518 4.138 2961 3484 3515 4.135 5.121 6.025 4.561 5.366 ns
Medium fast 3.321 3.907 2.783 3.275 3.317 3.903 4.966 5.843 4426 5206 ns
Fast 3.301 3.883 277 3259 3.296 3.878 4.957 5831 4417 5196 ns

6 mA Slow 3.71 4364 3.104 3.652 3.702 4.355 562 6.612 508 5977 ns
Medium 3.333 3.921 2779 327 3.325 3.913 5346 6.289 4777 562 ns
Medium fast 3.155 3.712 2.62 3.083 3.146 3.702 521 6.13 4.657 5479 ns
Fast 3.134 3.688 2608 3.068 3.125 3.677 5.202 6.12 4.648 5468 ns

8 mA Slow 3.619 4.258 3.007 3.538 3.607 4.244 5815 6.841 5249 6.175 ns
Medium 3.246 3.819 2686 3.16 3.236 3.807 5542 6.52 4936 5.807 ns
Medium fast 3.066 3.607 2.525 2.971 3.054 3.593 5405 6.359 4.811 566 ns
Fast 3.046 3.584 2513 2957 3.034 357 5401 6.353 4.803 5.651 ns

10 mA Slow 3498 4.115 2878 3.386 3.481 4.096 6.046 7.113 5444 6.404 ns
Medium 3.138 3.692 2569 3.023 3.126 3.678 5.782 6.803 5.129 6.034 ns
Medium fast 2.966 3.489 2414 2841 2951 3472 5666 6.665 5.013 5897 ns
Fast 2945 3464 2401 2826 293 3448 5659 6.658 5.003 5.886 ns

12 mA Slow 3417 4.02 2807 3.303 3.401 4.002 6.083 7.156 5464 6.428 ns
Medium 3.076 3.618 2519 2964 3.063 3.604 5.828 6.856 5.176 6.089 ns
Medium fast 2.913 3.427 2376 2795 2.898 341 5725 6.736 5.072 5966 ns
Fast 2.894 3405 2362 278 2879 3.388 5.715 6.724 5064 5957 ns

16 mA Slow 3.366 3.96 2751 3.237 3.348 3.939 6.226 7.324 5576 6.56 ns
Medium 3.03 3565 247 2906 3.017 355 5981 7.036 5282 6.214 ns
Medium fast 2.87 3.377 2.328 2.739 2.854 3358 5895 6935 518 6.094 ns
Fast 2.853 3.357 2314 2723 2.837 3.338 5889 6.929 5177 6.09 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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2.3.6.3 Stub-Series Terminated Logic 2.5V (SSTL2)
SSTL2 Class | and Class Il are supported in IGLOO2 and SmartFusion2 SoC FPGAs and also comply
with reduced and full drive of double data rate (DDR) standards. IGLOO2 and SmartFusion2 SoC FPGA
1/0s supports both standards for single-ended signaling and differential signaling for SSTL2. This
standard requires a differential amplifier input buffer and a push-pull output buffer.

Minimum and Maximum DC/AC Input and Output Levels Specification

& Microsemi

Power Matters.

Table 103+ DDR1/SSTL2 DC Recommended Operating Conditions

Parameter Symbol  Min Typ Max Unit

Supply voltage Vppi 2.375 25 2.625 \%

Termination voltage Vit 1.164 1.250 1.339 \Y

Input reference voltage VREF 1.164 1.250 1.339 V

Table 104 « DDR1/SSTL2 DC Input Voltage Specification

Parameter Symbol Min Max Unit

DC input logic high V|4 (DC) VRrgr+0.15  2.625 \Y

DC input logic low ViL(DC) -0.3 VREF-0.15 V

Input current high! 1,4 (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.
Table 105+« DDR1/SSTL2 DC Output Voltage Specification
Parameter Symbol Min Max Unit

SSTL2 Class | (DDR Reduced Drive)

DC output logic high VoH Vi1 +0.608 \Y
DC output logic low VoL V1 -0.608 V
Output minimum source DC current  loy atVoy 8.1 mA
Output minimum sink current locatVoL 8.1 mA

SSTL2 Class Il (DDR Full Drive) —Applicable to MSIO and DDRIO I/O Bank Only

DC output logic high Vonu V1 +0.81 \
DC output logic low VoL Vi1 -0.81 \Y
Output minimum source DC current  loy atVoy — 16.2 mA
Output minimum sink current lopatVpo,  —16.2 mA
Table 106 «+ DDR1/SSTL2 DC Differential Voltage Specification

Parameter Symbol Min Unit
DC input differential voltage Vip (DC) 0.3 \

DS0128 Datasheet Revision 11.0
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Table 118 « DDR1/SSTL2 Class Il Transmitter Characteristics for MSIO I/0O Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
Single-ended 2.29 2.693 1988 2338 1978 2326 1989 234 1.979 2328 ns
Differential 2418 2846 2304 2711 2297 2702 2131 2506 2124 2499 ns

2.3.6.4 Stub-Series Terminated Logic 1.8 V (SSTL18)

SSTL18 Class | and Class Il are supported in IGLOO2 and SmartFusion2 SoC FPGAs, and also comply
with the reduced and full drive double date rate (DDR2) standard. IGLOO2 and SmartFusion2 SoC
FPGA 1/Os support both standards for single-ended signaling and differential signaling for SSTL18. This
standard requires a differential amplifier input buffer and a push-pull output buffer.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 119« SSTL18 DC Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 1.71 1.8 1.89 \%
Termination voltage Vi 0.838 0900 0964 V
Input reference voltage  VRrgp 0.838 0.900 0964 V

Table 120« SSTL18 DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high V4 (DC) VRrer + 0.125 1.89 \Y
DC input logic low V) (DC) -0.3 Vgep—0.125 V
Input current high1 liy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.

Table 121 « SSTL18 DC Output Voltage Specification

Parameter Symbol Min Max Unit
SSTL18 Class | (DDR2 Reduced Drive)

DC output logic high Vou Vi1 +0.603 \Y

DC output logic low VoL V—0.603 V

Output minimum source DC current (DDRIO I/O bank  lgyatVoy 6.5 mA

only)

Output minimum sink current (DDRIO 1/O bank only) loatVo. 6.5 mA

SSTL18 Class Il (DDR2 Full Drive)t

DC output logic high Vou V17 +0.603 \

DC output logic low VoL V—0.603 V

Output minimum source DC current (DDRIO I/0 bank  lpyatVpoy 13.4 mA

only)

Output minimum sink current (DDRIO I/O bank only) loratVo. 134 mA

1.  To meet JEDEC Electrical Compliance, use DDR2 Full Drive Transmitter.
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Table 128 «+ DDR2/SSTL18 Transmitter Characteristics (Output and Tristate Buffers)

Top T Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 —Std Unit

SSTL18 Class | (for DDRIO I/O Bank)
Single-ended 2383 2804 223 2.623 2229 2622 2202 2591 2201 259 ns
Differential 2413 284 2797 329 2797 3.29 2282 2685 2282 2685 ns

SSTL18 Class Il (for DDRIO I/O Bank)
Single-ended 2281 2683 2196 2584 2195 2583 2171 2555 217 2554 ns
Differential 2315 2724 2698 3.173 2698 3.173 2242 2639 2242 2639 ns

2.3.6.5 Stub-Series Terminated Logic 1.5V (SSTL15)

SSTL15 Class | and Class Il are supported in IGLOO2 FPGAs and SmartFusion2 SoC FPGAs, and also
comply with the reduced and full drive double data rate (DDR3) standard. IGLOO2 FPGA and
SmartFusion2 SoC FPGA 1/Os supports both standards for single-ended signaling and differential
signaling for SSTL18. This standard requires a differential amplifier input buffer and a push-pull output
buffer.

Minimum and Maximum DC/AC Input and Output Levels Specification
The following table lists the SSTL15 DC voltage specifications for DDRIO bank.

Table 129 « SSTL15 DC Recommended DC Operating Conditions (for DDRIO I/O Bank Only)

Parameter Symbol Min Typ Max Unit
Supply voltage Vpp) 1.425 1.5 1.575 \Y
Termination voltage Vit 0.698 0.750 0.803 \Y
Input reference voltage ~ Vgrgr 0.698 0.750 0.803 \

Table 130« SSTL15 DC Input Voltage Specification (for DDRIO I/O Bank Only)

Parameter Symbol Min Max Unit
DC input logic high V|x(DC) Vgeg + 0.1 1.575 \Y
DC input logic low V,.(DC) -0.3 VRreg — 0.1 \Y
Input current high' iy (DC)

Input current low’ IiL (DC)

1. See Table 24, page 22.
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Table 159

Table 156 «+ LPDDR-LVCMOS 1.8 V AC Test Parameter Specifications
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Parameter Symbol Typ Unit
Measuring/trip point for data path Virip 0.9 \Y
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, THz, TL2) Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF

Table 157 « LPDDR-LVCMOS 1.8 V Mode Transmitter Drive Strength Specification for DDRIO Bank

Vor (V) VoL (V)

Output Drive Selection Min Max lon (at Vo) mA loL (at Vo) mA
2mA Vpp—0.45 045 2 2

4 mA Vpp—0.45 045 4 4

6 mA Vpp— 045 045 6 6

8 mA Vpp—0.45 045 8 8

10 mA Vpp—0.45 045 10 10

12 mA Vpp— 045 045 12 12

16 mA' Vpp —0.45  0.45 16 16

1. 16 mA Drive Strengths, All Slews, meet LPDDR JEDEC electrical compliance.

Table 158 « LPDDR-LVCMOS 1.8V AC Switching Characteristics for Receiver (for DDRIO
1/0 Bank with Fixed Code - Input Buffers)

ODT (On Die
Termination) -1 —Std -1 —Std Unit
None 1.968 2.315 2.099 2.47 ns

and Tristate Buffers)

LPDDR-LVCMOS 1.8 V AC Switching Characteristics for Transmitter for DDRIO I/O Bank (Output

Output Drive Slew Top Tz Tz Thz' Tz
Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 —Std  Unit
2mA slow 4234 4981 3646 429 4245 4995 4908 5774 4434 5216 ns
medium 3.824 4498 3.282 3.861 3.834 4511 4625 5441 4116 4.843 ns
medium_fast 3.627 4.267 3.111 3.66 3.637 4.279 4481 5272 3.984 4.687 ns
fast 3.605 4.241 3.097 3.644 3.615 4.253 4472 5262 3973 4.674 ns
4 mA slow 3.923 4615 3.314 39 3918 461 5403 6.356 4.894 5757 ns
medium 3,518 4.138 2961 3.484 3515 4.135 5121 6.025 4.561 5.366 ns
medium_fast 3.321 3.907 2.783 3.275 3.317 3.903 4.966 5.843 4.426 5.206 ns
fast 3.301 3.883 2.77 3.259 3.296 3.878 4.957 5831 4.417 5.196 ns
6 mA slow 3.71 4364 3.104 3.652 3.702 4.355 562 6.612 508 5977 ns
medium 3.333 3.921 2779 327 3.325 3913 5346 6.289 4.777 562 ns
medium_fast 3.155 3.712 2.62 3.083 3.146 3.702 5.21 6.13 4.657 5479 ns
fast 3.134 3.688 2.608 3.068 3.125 3.677 5202 6.12 4.648 5468 ns
8 mA slow 3.619 4.258 3.007 3.538 3.607 4.244 5815 6.841 5249 6.175 ns
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2.3.7.2 B-LVDS

Bus LVDS (B-LVDS) specifications extend the existing LVDS standard to high-performance multipoint
bus applications. Multidrop and multipoint bus configurations may contain any combination of drivers,
receivers, and transceivers.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 173« B-LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 2375 2.5 2625 V

Table 174« B-LVDS DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V, 0 2925 V
Input current high1 Iiy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.

Table 175+ B-LVDS DC Output Voltage Specification (for MSIO I/O Bank Only)

Parameter Symbol Min Typ Max Unit
DC output logic high  Vgy 1.25 1.425 1.6 Y
DC output logic low VoL 0.9 1.075 1.25 \Y

Table 176 « B-LVDS DC Differential Voltage Specification

Parameter Symbol Min Max Unit
Differential output voltage swing (for MSIO 1/O bank only) Vgp 65 460 mV
Output common mode voltage (for MSIO 1/O bank only) Vocm 1.1 1.5 \Y,
Input common mode voltage Viem 0.05 24 \Y
Input differential voltage Vip 0.1 Vbpi \

Table 177 « B-LVDS Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO I/O bank) Dyax 500 Mbps AC loading: 2 pF / 100 Q differential load

Table 178 « B-LVDS AC Impedance Specifications

Parameter Symbol Typ  Unit

Termination resistance Rt 27 Q

Table 179 « B-LVDS AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP Cross point  V
Resistance for enable path (Tzy, Tz, THz, T 2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  CenT 5 pF
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Table 185+ M-LVDS DC Voltage Specification Output Voltage Specification (for MSIO
I/O Bank Only)

Parameter Symbol  Min Typ Max  Unit
DC output logic high VoH 1.25 1425 1.6 Vv
DC output logic low VoL 0.9 1.075 125 V

Table 186 « M-LVDS Differential Voltage Specification

Parameter Symbol Min Max  Unit
Differential output voltage swing (for MSIO I/O bank only) Vop 300 650 mV
Output common mode voltage (for MSIO I/O bank only) Vocum 0.3 21 \Y,
Input common mode voltage Viem 0.3 1.2 V
Input differential voltage Vip 50 2400 mVv

Table 187 « M-LVDS Minimum and Maximum AC Switching Speed for MSIO I/O Bank

Parameter Symbol Max Unit Conditions

Maximum data rate Dmax 500 Mbps AC loading: 2 pF / 100 Q differential load

Table 188« M-LVDS AC Impedance Specifications

Parameter Symbol Typ Unit

Termination resistance Rt 50 Q

Table 189 « M-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, Tiz) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TL2) Cent 5 pF

AC Switching Characteristics

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

Table 190« M-LVDS AC Switching Characteristics for Receiver (for MSIO 1/O Bank -
Input Buffers)

Tpy
On-Die Termination (ODT) -1 -Std Unit
None 2738 3.221 ns
100 2735 3218 ns
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Table 239 « uSRAM (RAM128x9) in 128 x 9 Mode (continued)
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-1 —-Std

Parameter Symbol Min Max  Min Max  Unit
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 Teey 4 4 ns
Write clock minimum pulse width high Tceikmpwn 1.8 1.8 ns
Write clock minimum pulse width low Tecekmewe 1.8 1.8 ns
Write block setup time TgLkcsu 0.404 0.476 ns
Write block hold time TeLKCHD 0.007 0.008 ns
Write input data setup time ToiNnesu 0.115 0.135 ns
Write input data hold time TpiNcHD 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 8 mode in worst commercial-case conditions when

T,=85°C,Vpp=1.14 V.
Table 240 « PSRAM (RAM128x8) in 128 x 8 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 TeLcikmpwe 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmewe 1.8 1.8 ns
Read access time with pipeline register Teikon 0.266 0.313 ns
Read access time without pipeline register 1.677 1973 ns
Read address setup time in synchronous mode TADDRSU 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
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& Microsemi

Power Matters.

-1 -Std

Parameter Symbol Min Max  Min Max  Unit
Write address hold time TADDRCHD 0.245 0.288 ns
Write enable setup time Twecsu 0.397 0.467 ns
Write enable hold time TwecHD —-0.03 —-0.03 ns
Maximum frequency Fmax 250 250 MHz

The following table lists the uSRAM in 512 x 2 mode in worst commercial-case conditions when

T,=85°C,Vpp=1.14 V.
Table 242 « puSRAM (RAM512x2) in 512 x 2 Mode

-1 -Std

Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TCLKMPWH 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 TeLcikmpwe 1.8 1.8 ns
Read access time with pipeline register Tewkg 0.27 0.31 ns
Read access time without pipeline register 1.76 208 ns
Read address setup time in synchronous mode o 0.301 0.354 ns
Read address setup time in asynchronous mode 1.96 2.306 ns
Read address hold time in synchronous mode 0.137 0.161 ns
Read address hold time in asynchronous mode TADDRHD -0.58 -0.68 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 TBLKHD —-0.65 -0.77 ns
Read block select to out disable time (when pipelined TeLk2qQ 2.14 252 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 (with Troq 0.83 098 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
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Table 242 « uSRAM (RAM512x2) in 512 x 2 Mode (continued)

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Write clock period Teey 4 4 ns
Write clock minimum pulse width high TcekmpwH 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 TBLKCHD 0.007 0.008 ns
Write input data setup time Toincsu 0.101 0.118 ns
Write input data hold time TpINCHD 0.137 0.161 ns
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.247 0.29 ns
Write enable setup time Twecsu 0.397 0.467 ns
Write enable hold time TwWECHD —-0.03 -0.03 ns
Maximum frequency Fmax 250 250 MHz

The following table lists the yuSRAM in 1024 x 1 mode in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Table 243 « pSRAM (RAM1024x1) in 1024 x 1 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 TeLcikmpwe 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmewe 1.8 1.8 ns
Read access time with pipeline register Tewkao 0.27 0.31 ns
Read access time without pipeline register 1.78 2.1 ns
Read address setup time in synchronous mode TADDRSU 0.301 0.354 ns
Read address setup time in asynchronous mode 1.978 2.327 ns
Read address hold time in synchronous mode 0.137 0.161 ns
Read address hold time in asynchronous mode TADDRHD -0.6 -0.71 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 register Tg koq 2.16 254 ns
is disabled)

Read asynchronous reset removal time (pipelined clock) T -0.02 —0.03 ns
Read asynchronous reset removal time (non-pipelined clock) 0.046 0.054 ns
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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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2.3.17 Non-Deterministic Random Bit Generator (NRBG)

Characteristics

For more information about NRBG, see AC407: Using NRBG Services in SmartFusion2 and IGLOO2
Devices Application Note. The following table lists the NRBG in worst-case industrial conditions when

T,=100°C, Vpp = 1.14 V.

Table 275« Non-Deterministic Random Bit Generator (NRBG)

Conditions

Prediction Additional

Service Timing Unit Resistance Input

Instantiate 85 ms OFF X

Generate 4.5 ms + (6.25 us/byte x No. of Bytes) OFF 0

(after Instantiate)1 6.0 ms + (6.25 us/byte x No. of Bytes) OFF 64
7.0 ms + (6.25 us/byte x No. of Bytes) OFF 128

Generate 47 ms ON X

(after Instantiate)

Generate 0.5 ms + (6.25 us/byte x No. of Bytes) OFF 0

(subsequent)’ % 5 "5 58 sibyte x No. of Bytes) OFF 64
3.0 ms + (6.25 us/byte x No. of Bytes) OFF 128

Generate 43 ms ON X

(subsequent)

Reseed 40 ms

Uninstantiate 0.16 ms

Reset 0.10 ms

Self test 20 ms First time after power-up
6 ms Subsequent

1. If PUF_OFF, generate will incur additional PUF delay time for consecutive service calls.

2.3.18 Cryptographic Block Characteristics

For more information about cryptographic block and associated services, see AC410: Using AES System
Services in SmartFusion2 and IGLOO2 Devices Application Note and AC432: Using SHA-256 System

Services in SmartFusion2 and IGLOO2 Devices Application Note.

The following table lists the cryptographic block characteristics in worst-case industrial conditions when

T,=100°C, Vpp = 1.14 V.

Table 276 « Cryptographic Block Characteristics

Service Conditions Timing Unit
Any service First certificate check penalty at boot 11.5 ms
AES128/256 100 blocks up to 64k blocks 700 kbps

(encoding-/—decoding)1
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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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The following table lists the system controller characteristics in worst-case industrial conditions when
T,=100°C, Vpp = 1.14 V.

Table 286 « System Controller SPI Characteristics for All Devices

Symbol  Description Conditions Min Typ Unit
sp1 SC_SPI_SCK minimum period 20 ns
sp2 SC_SPI_SCK minimum pulse width high 10 ns
sp3 SC_SPI_SCK minimum pulse width low 10 ns
sp41 SC_SPI_SCK, SC_SPI_SDO, I/O configuration: LVTTL 3.3 V- 1.239 ns
SC_SPI_SS rise time 20 mA
(10%-90%) 1 AC loading: 35 pF
Test conditions: Typical voltage,
25°C
sp51 SC_SPI_SCK, SC_SPI_SDO, I/O configuration: LVTTL 3.3 V- 1.245 ns
SC_SPI_SS fall time 20 mA
(10%-90%) 1 AC loading: 35 pF
Test conditions: Typical voltage,
25°C
sp6 Data from master (SC_SPI_SDO) setup 160 ns
time
sp7 Data from master (SC_SPI_SDO) hold 160 ns
time
sp8 SC_SPI_SDI setup time 20 ns
sp9 SC_SPI_SDI hold time 20 ns

1. For specific Rise/Fall Times, board design considerations and detailed output buffer resistances, use the corresponding IBIS
models located on the Microsemi SoC Products Group website: http://www.microsemi.com/soc/download/ibis/default.aspx. Use
the supported 1/0 Configurations for the System Controller SPI in the following table.

Table 287 « Supported I/0O Configurations for System Controller SPI (for MSIO Bank

Only)
Voltage Supply I/O Drive Configuration Unit
3.3V 20 mA
25V 16 mA
1.8V 12 mA
15V 8 mA
12V 4 mA
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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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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
H 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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