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Power Matters.
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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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Power Matters.

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
IDC2 Flash*Freeze 14 2.6 3.7 5.1 5.0 51 8.9 mA Typical
(T;=25°C)
120  20.0 26.6 353 354 35.7 57.8 mA Commercial
(T, =85°C)
185 308 41.0 545 545 55.0 89.0 mA Industrial
(T, =100 °C)
Table 12+ SmartFusion2 and IGLOO2 Quiescent Supply Current (Vpp = 1.26 V) — Worst-Case Process
Symbol Modes 005 010 025 050 060 090 150 Unit Conditions
IDC1 Non- 43.8 57.0 84.6 132.3 1614 163.0 2425 mA Commercial
Flash*Freeze (T,=85°C)
65.3 85.7 127.8 200.9 2454 2478 369.0 mA Industrial
(Ty; =100 °C)
IDC2 Flash*Freeze 29.1 45.6 51.7 62.7 69.3 70.0 84.8 mA Commercial
(T, =85°C)
44.9 70.3 79.7 96.5 106.8 107.8 130.6 mA Industrial
(Ty; =100 °C)
2.3.2.2 Programming Currents
The following tables represent programming, verify and Inrush currents for SmartFusion2 SoC and
IGLOO2 FPGA devices.
Table 13+ Currents During Program Cycle, 0 °C <=T; <= 85 °C — Typical Process
Power Supplies  Voltage (V) 005 010 025 050 060 090 150! Unit
Vbp 1.26 46 53 55 58 30 42 52 mA
Vpp 3.46 8 1 6 10 9 12 12 mA
VepNvM 3.46 1 2 2 3 3 3 mA
Vbpi 2.62 31 16 17 1 12 12 81 mA
3.46 62 31 36 1 12 17 84 mA
Number of banks 7 8 8 10 10 9 19
1. Vpp and Vpppnyy are internally shorted.
Table 14«  Currents During Verify Cycle, 0 °C <= T; <= 85 °C — Typical Process
Power Supplies  Voltage (V) 005 010 025 050 060 090 150! Unit
Vbp 1.26 44 53 55 58 33 41 51 mA
Vpp 3.46 6 5 3 15 8 1 12 mA
VppNuM 3.46 1 0 0 1 1 1 mA
Vbpi 2.62 31 16 17 1 12 1 81 mA
3.46 61 32 36 1 12 17 84 mA
Number of banks 7 8 8 10 10 9 19

1. Vpp and Vpppnyy are internally shorted.

DS0128 Datasheet Revision 11.0
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Power Matters.

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIO I/O bank at Von/Vg, Level.

Table 26 «

I/0 Weak Pull-Up/Pull-Down Resistances for MSIO I/O Bank

R(WEAK PULL-UP) at Vo () R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain  Min Max Min Max

33V 9.9K 17.1K 9.98K 17.5K
25Vh?2 10K 17.6K 10.1K 18.4K
1.8V"2 10.4K 19.1K 10.4K 20.4K
15V12 10.7K 20.4K 10.8K 22.2K
1.2Vvh2 11.3K 23.2K 11.5K 26.7K

1. R(WEAK PULL-DOWN) = (VOLspec)/((WEAK PULL-DOWN MAX).
2. R(WEAK PULL-UP) = (VDDImax — VOHspec)/l(WEAK PULL-UP MIN).

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIOD I/O bank at Von/Vg Level.

Table 27 »

/10 Weak Pull-up/Pull-down Resistances for MSIOD 1/O Bank

R(WEAK PULL-UP) at Voy (Q) R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain Min Max Min Max

25V"?2 9.6K 16.6K 9.5K 16.4K
1.8V"2 9.7K 17.3K 9.7K 17.1K
15V 2 9.9K 18K 9.8K 17.6K
1.2Vh?2 10.3K 19.6K 10K 19.1K

1. R(WEAK PULL-DOWN) = (VOLspec)/(WEAK PULL-DOWN MAX).
2. R(WEAK PULL-UP) = (VDDImax — VOHspec)/l(WEAK PULL-UP MIN).

The following table lists the hysteresis voltage value for schmitt trigger mode input buffers.

Table 28 «  Schmitt Trigger Input Hysteresis

Input Buffer Configuration

Hysteresis Value (Typical, unless otherwise noted)

3.3 V LVTTL/LVCMOS/

0.05 x Vpp, (worst-case)

PCI/PCI-X

2.5V LVCMOS 0.05 x Vpp, (worst-case)
1.8 VLVCMOS 0.1 x Vpp, (worst-case)
1.5V LVCMOS 60 mV

1.2 VLVCMOS 20 mV

DS0128 Datasheet Revision 11.0
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Power Matters.

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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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

& Microsemi

Power Matters.

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 2.5V 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 2.5V 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 I/O bank)  Dpyax 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 /O bank)  Dpyax 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
DDRIO I/O bank)

75,60, 50,33, Q
25,20

DS0128 Datasheet Revision 11.0
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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 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 122 « SSTL18 DC Differential Voltage Specification
Parameter Symbol Min Unit
DC input differential voltage Vip (DC) 0.3 \

Table 123« SSTL18 AC Differential Voltage Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Min Max Unit
AC input differential Vpire (AC) 0.5 \Y
voltage

AC differential cross Vy (AC) 0.5xVpp —0.175 0.5 xVpp +0.175 V
point voltage

Table 124 « SSTL18 Minimum and Maximum AC Switching Speed (Applicable to DDRIO Bank
Only)

Parameter Symbol Max  Unit Conditions

Maximum data rate Dpax 667 Mbps  AC loading: per JEDEC specification
(for DDRIO 1/O bank)

Table 125+ SSTL18 AC Impedance Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Typ Unit  Conditions

Supported output driver calibrated  Rggr 20,42 Q Reference resistor = 150 Q
impedance (for DDRIO I/O bank)

Effective impedance value (ODT) Rt 50,75,150 Q Reference resistor = 150 Q

Table 126 « SSTL18 AC Test Parameter Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RIP 0.9 \
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TL2) CenT 5 pF
Reference resistance for data test path for SSTL18 Class | (Tpp) RTT_TEST 50 Q
Reference resistance for data test path for SSTL18 Class Il (Tpp) RTT_TEST 25 Q
Capacitive loading for data path (Tpp) CLoaD 5 pF

AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14 V, Vpp = 1.71V

Table 127 « DDR2/SSTL18 Receiver Characteristics for DDRIO I/O Bank with Fixed Code

T
On-Die Termination (ODT) -1 —Std Unit
Pseudo differential None 1.567 1.844 ns
True differential None 1.588 1.869 ns
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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.

DS0128 Datasheet Revision 11.0 48



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

Table 191 « M-LVDS AC Switching Characteristics for Receiver (for MSIOD 1/O Bank -
Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2.495 2.934 ns
100 2.495 2,935 ns

Table 192 « M-LVDS AC Switching Characteristics for Transmitter (for MSIO 1/O Bank - Output and
Tristate Buffers)

Top Tz TzhH Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2.258 2.656 2.348 2.762 2.334 2.746 2.123 2497 2.125 2.5 ns

2.3.7.4 Mini-LVDS
Mini-LVDS is an unidirectional interface from the timing controller to the column drivers and is designed
to the Texas Instruments Standard SLDAOO7A.

Mini-LVDS Minimum and Maximum Input and Output Levels

Table 193 ¢« Mini-LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vbpi 2.375 25 2625 V

Table 194 « Mini-LVDS DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC Input voltage V, 0 2925 V

Table 195« Mini-LVDS DC Output Voltage Specification

Parameter Symbol Min Typ Max Unit
DC output logic high Vo 1.25 1425 1.6 \Y,
DC output logic low VoL 0.9 1.075 1256 V

Table 196 « Mini-LVDS DC Differential Voltage Specification

Parameter Symbol Min Max Unit

Differential output voltage swing Vgop 300 600 mV

Output common mode voltage Vocm 1 1.4 Vv
Input common mode voltage Viem 0.3 1.2 V
Input differential voltage Vip 100 600 mV

Table 197 « Mini-LVDS Minimum and Maximum AC Switching Speed

Parameter Symbol Max  Unit Conditions
Maximum data rate (for MSIO I/O bank) Dmax 520 Mbps  AC loading: 2 pF / 100 Q differential load
Maximum data rate (for MSIOD 1/O bank)  Dyax 700 Mbps  AC loading: 2 pF / 100 Q differential load
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2.3.9.2 Input DDR Timing Diagram

Figure 11 «

CLK

Input DDR Timing Diagram

tooRICKMPWH

f w

& Microsemi

Power Matters.

N AN

toorisup tooriHD

><m

ADn

SD

toprisustn

SLn

ALn

EN

QR
QF

2.3.9.3 Timing Characteristics

topriwaAL
—» h l—
tDD‘R\HE
toorisue r

topRIHSLA

tooriRECAL

TQDDRIREMAL

topriaL2at t
DDRICLKQ1

3

Niigi)

1
tDDRALZQZﬂ

tooricLkaz

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

Table 221 « Input DDR Propagation Delays

Measuring Nodes
Symbol Description (from, to) -1 -Std  Unit
TobRrICLKQ1 Clock-to-Out Out_QR for input DDR B,C 0.16 0.188 ns
TopRrRICLKQ2 Clock-to-Out Out_QF for input DDR B, D 0.166 0.195 ns
TobDpRISUD Data setup for input DDR A B 0.357 0421 ns
TDbpRIHD Data hold for input DDR A B 0 0 ns
TpopRISUE Enable setup for input DDR E,B 0.46 0.542 ns
TDDRIHE Enable hold for input DDR E, B 0 0 ns
TDDRISUSLN Synchronous load setup for input DDR G B 0.46 0.542 ns
TDDRIHSLN Synchronous load hold for input DDR G B 0 0 ns
TDDRIAL2Q1 Asynchronous load-to-out QR for input DDR F,C 0.587 0.69 ns
TpbpRIAL2Q2 Asynchronous load-to-out QF for input DDR F,D 0.541 0.636 ns
TDDRIREMAL Asynchronous load removal time for input DDR F, B 0 0 ns
TDDRIRECAL Asynchronous load recovery time for input DDR F, B 0.074 0.087 ns
DS0128 Datasheet Revision 11.0 71



IGLOO2 FPGA and SmartFusion2 SoC FPGA

2.3.10.2 Timing Characteristics

The following table lists the combinatorial cell propagation delays in worst commercial-case conditions
when TJ =85 OC, VDD =1.14 V.

2.3.10.3

Figure 15«

Table 223« Combinatorial Cell Propagation Delays

& Microsemi

Combinatorial Cell Equation Symbol -1 —Std Unit
INV Y=1A Tep 0.1 0.118 ns
AND2 Y=A'B Tep 0.164 0.193 ns
NAND2 Y=I!(A"B) Tep 0.147 0.173 ns
OR2 Y=A+B Tep 0.164 0.193 ns
NOR2 Y=I(A+B) Tep 0.147 0.173 ns
XOR2 Y=A®B Tep 0.164 0.193 ns
XOR3 Y=ADB®D®C Tpp 0.225 0.265 ns
AND3 Y=A-B-C Tep 0.209 0.246 ns
AND4 Y=A-B-C:-D Tpp 0.287 0.338 ns

Sequential Module

Power Matters.

IGLOO2 and SmartFusion2 SoC FPGAs offer a separate flip-flop which can be used independently from
the LUT. The flip-flop can be configured as a register or a latch and has a data input and optional enable,
synchronous load (clear or preset), and asynchronous load (clear or preset).

Sequential Module

— ALn
— ADn
— SLn
—SD

— LAT
—1 CLK

SLE
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The following table lists the 010 device global resources in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Table 229 « 010 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock TreKL 0.626 0.669 0.627 0.668 ns
Input high delay for global clock TrcKH 1112 1182 1.308 1.393 ns
Maximum skew for global clock TRcksw 0.07 0.085 ns

The following table lists the 005 device global resources in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Table 230« 005 Device Global Resource

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Input low delay for global clock TrekL 0.625 0.66 0.628 0.66 ns
Input high delay for global clock TRCKH 1126 1.187 1.325 1.397 ns
Maximum skew for global clock Trcksw 0.061 0.072 ns

2.3.12 FPGA Fabric SRAM
See UG0445: IGLOO2 FPGA and SmartFusion2 SoC FPGA Fabric User Guide for more information.
2.3.12.1 FPGA Fabric Large SRAM (LSRAM)

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 1K x 18 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 231« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 1K x 18

-1 —Std
Parameter Symbol Min Max Min Max Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TeLKMPWH 1.125 1.323 ns
Clock minimum pulse width low ToLKMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TeLcikmpwe  1.125 1.323 ns
Pipelined clock minimum pulse width low TeLoikvpwe 1.125 1.323 ns
Read access time with pipeline register 0.334 0.393 ns
Read access time without pipeline register Telkea 2.273 2.674 ns
Access time with feed-through write timing 1.529 1.799 ns
Address setup time TADDRSU 0.441 0.519 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.341 0.401 ns
Data hold time TpoHD 0.107 0.126 ns
Block select setup time TeLksu 0.207 0.244 ns
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The following table lists the RAM1K18 — two-port mode for depth x width configuration 512 x 36 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 236 «+ RAM1K18 — Two-Port Mode for Depth x Width Configuration 512 x 36

-1 —-Std

Parameter Symbol Min Max Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high Tokmpwn  1.125 1.323 ns
Clock minimum pulse width low Tokwpwe  1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpLcLkmpwy 1.125 1.323 ns
Pipelined clock minimum pulse width low TeLckmpwL 1.125 1.323 ns
Read access time with pipeline register Tewn 0.334 0.393 ns
Read access time without pipeline register 2.25 2.647 ns
Address setup time TADDRSU 0.313 0.368 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tpsu 0.337 0.396 ns
Data hold time ToHD 0.111 0.13 ns
Block select setup time TeLKSU 0.207 0.244 ns
Block select hold time TBLKHD 0.201 0.237 ns
Block select to out disable time (when pipelined register is TeLk2Q 2.25 2.647 ns
disabled)

Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TrDESU 0.449 0.528 ns
Read enable hold time TRDEHD 0.167 0.197 ns
Pipelined read enable setup time (A_DOUT_EN, B_DOUT_EN) TrppLesy  0.248 0.291 ns
Pipelined read enable hold time (A_DOUT_EN, B_DOUT_EN) TgrppLenp  0.102 0.12 ns
Asynchronous reset to output propagation delay Troq 1.506 1.772 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 TrRsTMPW 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 TpLrsTmMPw  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 0.39 0.458 ns
Write enable hold time TwEeHD 0.242 0.285 ns
Maximum frequency Fmax 400 340 MHz
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-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 248 « 2 Step IAP Programming (eNVM Only)

M2S/M2GL

Device Image size Bytes Authenticate Program Verify  Unit
005 137536 2 37 5 Sec
010 274816 4 76 11 Sec
025 274816 4 78 10 Sec
050 278528 3 85 9 Sec
060 268480 5 76 22 Sec
090 544496 10 152 43 Sec
150 544496 10 153 44 Sec

Table 249 « 2 Step IAP Programming (Fabric and eNVM)

M2S/M2GL

Device Image size Bytes  Authenticate Program Verify  Unit
005 439296 6 56 1 Sec
010 842688 11 100 21 Sec
025 1497408 19 113 32 Sec
050 2695168 32 136 48 Sec
060 2686464 43 137 70 Sec
090 4190208 68 236 115 Sec
150 6682768 109 286 162 Sec

Table 250 « SmartFusion2 Cortex-M3 ISP Programming (Fabric Only)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 302672 6 19 8 Sec
010 568784 10 26 14 Sec
025 1223504 21 39 29 Sec
050 2424832 39 60 50 Sec
060 2418896 44 65 54 Sec
090 3645968 66 90 79 Sec
150 6139184 108 140 128 Sec

Table 251« SmartFusion2 Cortex-M3 ISP Programming (eNVM Only)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 137536 3 42 4 Sec
010 274816 4 82 7 Sec
025 274816 4 82 8 Sec
050 278528 4 80 8 Sec
060 268480 6 80 8 Sec
090 544496 10 157 15 Sec
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Table 251« SmartFusion2 Cortex-M3 ISP Programming (eNVM Only) (continued)

M2S/M2GL  Image size
Device Bytes Authenticate  Program Verify Unit

150 544496 10 158 15 Sec

Table 252 « SmartFusion2 Cortex-M3 ISP Programming (Fabric and eNVM)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 439296 9 61 1 Sec
010 842688 15 107 21 Sec
025 1497408 26 121 35 Sec
050 2695168 43 141 55 Sec
060 2686464 48 143 60 Sec
090 4190208 75 244 91 Sec
150 6682768 117 296 141 Sec

Table 253 « Programming Times with 100 kHz, 25 MHz, and 12.5 MHz SPI Clock Rates
(Fabric Only)

Auto Programming

M2S/M2GL Programming  Auto Update Recovery

Device 100 kHz 25 MHz 12.5 MHz Unit
005 47 27 28 Sec
010 77 35 35 Sec
025 150 42 41 Sec
050 33! Not Supported Not Supported Sec
060 291 83 82 Sec
090 427 109 108 Sec
150 708 157 160 Sec

1. Auto Programming in 050 device is done through SC_SPI, and SPI CLK is set
to 6.25 MHz.

Table 254 « Programming Times with 100 kHz, 25 MHz, and 12.5 MHz SPI Clock Rates

(eNVM Only)

Auto Programming
M2S/M2GL Programming  Auto Update Recovery
Device 100 kHz 25 MHz 12.5 MHz Unit
005 41 48 49 Sec
010 86 87 87 Sec
025 87 85 86 Sec
050 85 Not Supported Not Supported Sec
060 78 86 86 Sec
090 154 162 162 Sec
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2.3.21 Clock Conditioning Circuits (CCC)

The following table lists the CCC/PLL specifications in worst-case industrial conditions when T; =100 °C,
VDD =1.14 V.

Table 282 « IGLOO2 and SmartFusion2 SoC FPGAs CCC/PLL Specification

Parameter Min Typ Max Unit  Conditions
Clock conditioning circuitry input 1 200 MHz AllCCC
frequency Fin_ccc 0.032 200 MHz 32 kHz capable CCC
Clock conditioning circuitry output 0.078 400 MHz
frequency FOUT_CCC1
PLL VCO frequency? 500 1000 MHz
Delay increments in programmable 75 100 ps
delay blocks
Number of programmable values in 64
each programmable delay block
Acquisition time 70 100 Ms Fin>=1MHz
1 16 ms Fin =32 kHz
Input duty cycle (reference clock) Internal Feedback
10 90 % 1 MHz < F|N_CCC <25 MHz
35 65 % 100 MHz < Fiy_ccc < 150 MHz
45 55 % 150 MHz < F|N_CCC <200 MHz
External Feedback (CCC, FPGA,
Off-chip)
25 75 % 1 MHz < F|N_CCC <25 MHz
Output duty cycle 48 52 % 050 devices Foyt <400 MHz
48 52 % 005, 010, and 025 devices
FOUT < 350 MHz
46 54 % 005, 010, and 025 devices
350 MHz < F ;4 < 400 MHz
48 52 % 060 and 090 devices
Fout < 100 MHz
44 52 % 060 and 090 devices
100 MHz < Fgy1 < 400 MHz
48 52 % 150 devices
Fout = 120 MHz
45 52 % 150 devices

120 MHz < Fo7 < 400 MHz

Spread Spectrum Characteristics

Modulation frequency range 25 35 50 k
Modulation depth range 0 1.5 %
Modulation depth control 0.5 %
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The following table lists the IGLOO2 DEVRST_N to functional times in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 292 « DEVRST_N 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
Tror20UT POWER_ON Output Fabric to 114 116 113 113 115 115 114
_RESET_N available at output
I/0
TDEVRST2OUT DEVRST_N OUtpUt VDD atits 314 353 314 307 343 341 341
available at  minimum
I/0 threshold
level to
output

TpevrsT2por  DEVRST_N  POWER_O Vpp atits 200 238 201 195 230 229 227
N_RESET_ minimum
N threshold
level to
fabric

Toevrstz2wpu DEVRST_N  DDRIO DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak

pull pull
DEVRST_N MSIO Inbuf DEVRST_N 208 202 197 193 216 215 215
weak pull to Inbuf weak
pull

DEVRST_N MSIOD DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak
pull pull
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Figure 22 « SPI Timing for a Single Frame Transfer in Motorola Mode (SPH = 1)
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2.3.32 CAN Controller Characteristics

The following table lists the CAN controller characteristics in worst-case industrial conditions when T =
100 0C, VDD =114 V.

Table 306 « CAN Controller Characteristics

Parameter Description -1 —Std Unit

FCANREFCLK' Internally sourced CAN reference 160 136 MHz
clock frequency

BAUDCANMAX Maximum CAN performance baud 1 1 Mbps
rate

BAUDCANMIN Minimum CAN performance baud 0.05 0.05 Mbps
rate

1. PCLK to CAN controller must be a multiple of 8 MHz.

2.3.33 USB Characteristics

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

Table 307 « USB Characteristics

Parameter Description -1 —Std Unit

FUSBREFCLK Internally sourced USB reference clock 166 142 MHz
frequency

TUSBCLK USB clock period 16.66 16.66 ns

TUSBPD Clock to USB data propagation delay 9.0 9.0 ns

TUSBSU Setup time for USB data 6.0 6.0 ns

TUSBHD Hold time for USB data 0 0 ns
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