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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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Table 85« LVCMOS 1.2 V Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate Buffers)

Output Top Tz Tzn Thz' Tzt

Drive Slew

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

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

2.3.5.11 3.3 V PCI/PCIX

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

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

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

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

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

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

Input current low’ 1,L(DC)

1. See Table 24, page 22.

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

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

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

Parameter Symbol Max Unit  Conditions

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

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

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

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

Table 96 «+ HSTL DC Differential Voltage Specification

Parameter Symbol Min Unit

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

Table 97« HSTL AC Differential Voltage Specifications

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

Table 98 « HSTL Minimum and Maximum AC Switching Speed

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

Table 99« HSTL Impedance Specification

Parameter Symbol Typ Unit Conditions

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

Effective impedance value (ODT for Ryt 47.8 Q Reference resistance =
DDRIO I/0 bank only) 191 Q
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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 107 « SSTL2 AC Differential Voltage Specifications

Parameter Symbol Min Max Unit
AC input differential voltage ~ Vpep (AC) 0.7 \
AC differential cross point Vy (AC) 0.5xVpp —02 05xVpp+02 V
voltage

Table 108 « SSTL2 Minimum and Maximum AC Switching Speeds

Parameter Symbol Max Unit Conditions

Maximum data rate (for Dmax 400 Mbps AC loading: per JEDEC
DDRIO I/O bank) specifications
Maximum data rate (for Dmax 575 Mbps AC loading: 17pF load
MSIO 1/0O bank)

Maximum data rate (for Dmax 700 Mbps AC loading: 3 pF /50 Q
MSIOD 1/O bank) load

510 Mbps AC loading: 17pF load

Table 109 « SSTL2 AC Impedance Specifications

Parameter Typ Unit Conditions

Supported output driver calibrated 20, 42 Q Reference resistor = 150 Q
impedance (for DDRIO 1/O bank)

Table 110« DDR1/SSTL2 AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP 125 V
Resistance for enable path (Tzy, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, Tiz) Cent 5 pF
Reference resistance for data test path for SSTL2 Class| RTT_TEST 50 Q
(Top)

Reference resistance for data test path for SSTL2 Class I  RTT_TEST 25 Q
(Top)

Capacitive loading for data path (Tpp) CLoaD 5 pF

AC Switching Characteristics

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

Table 111« SSTL2 Receiver Characteristics for DDRIO 1/0O Bank (Input Buffers)

On-Die Tey

Termination (ODT) -1 -Std Unit
Pseudo differential None 1.549 1.821 ns
True differential None 1.589 1.87 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 150 « LPDDR Full Drive for DDRIO I/O Bank (Output and Tristate Buffers)

Top TenzL TenzH TENHZ TenLz
-1 —Std -1 —Std -1 -Std -1 -Std -1 —Std Unit

Single-ended 2.281 2.683 2196 2584 2195 2.583 2.171 2,555 217 2.554 ns

Differential ~ 2.298 2.703 2288 2692 2288 2692 2.593 3.051 2593 3.051 ns

Minimum and Maximum DC/AC Input and Output Levels Specification using LPDDR-LVCMOS 1.8
V Mode

Table 151« LPDDR-LVCMOS 1.8 V Mode Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vpp) 1.710 1.8 1.89 \Y,

Table 152 « LPDDR-LVCMOS 1.8 V Mode DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high (for MSIOD and DDRIO V4 (DC)  0.65 x Vpp, 1.89 \
I/O banks)

DC input logic high (for MSIO I/O bank) Vi (DC) 0.65xVpp 3.45 \Y
DC input logic low V. (bC) 03 0.35xVpp V
Input current high1 iy (DC)

Input current low” IiL (DC)

1. See Table 24, page 22.

Table 153« LPDDR-LVCMOS 1.8 V Mode DC Output Voltage Specification

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

Table 154 « LPDDR-LVCMOS 1.8 V Minimum and Maximum AC Switching Speeds

Parameter Symbol Max Unit Conditions

Maximum data rate (for DDRIO 1/O bank) Dpax 400 Mbps AC loading: 17pf load, 8 ma
drive and above/all slew

Table 155+« LPDDR-LVCMOS 1.8 V Calibrated Impedance Option

Parameter Symbol Typ Unit

Supported output driver calibrated RODT_CAL 75, 60, 50, 33,25,20 Q
impedance (for DDRIO 1/O bank)
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Table 159 « LPDDR-LVCMOS 1.8 V AC Switching Characteristics for Transmitter for DDRIO 1/0 Bank (Output
and Tristate Buffers) (continued)
medium 3.246 3.819 2.686 3.16 3.236 3.807 5542 6.52 4936 5.807 ns
medium_fast 3.066 3.607 2.525 2971 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 2.878 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 5782 6.803 5129 6.034 ns
medium_fast 2.966 3.489 2414 2841 2951 3472 5.666 6.665 5.013 5.897 ns
fast 2945 3.464 2401 2.826 293 3.448 5659 6.658 5.003 5.886 ns
12 mA slow 3417 4.02 2.807 3.303 3.401 4.002 6.083 7.156 5.464 6.428 ns
medium 3.076 3.618 2.519 2964 3.063 3.604 5828 6.856 5.176 6.089 ns
medium_fast 2.913 3.427 2376 2795 2898 341 5725 6.736 5.072 5.966 ns
fast 2.894 3405 2362 2.78 2.879 3.388 5715 6.724 5.064 5.957 ns
16 mA slow 3.366 3.96 2.751 3.237 3.348 3939 6.226 7.324 5576 6.56 ns
medium 3.03 3.565 2.47 2906 3.017 355 5981 7.036 5282 6.214 ns
medium_fast 2.87 3.377 2328 2739 2.854 3.358 5.895 6.935 518 6.094 ns
fast 2.853 3.357 2.314 2.723 2.837 3.338 5.889 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).

2.3.7 Differential 1/0O Standards

Configuration of the I1/0 modules as a differential pair is handled by Microsemi SoC Products Group
Libero software when the user instantiates a differential I/O macro in the design. Differential I/Os can also
be used in conjunction with the embedded Input register (InReg), Output register (OutReg), Enable

register (EnReg), and Double Data Rate registers (DDR).
2.3.7.1LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential /0O standard.

Minimum and Maximum Input and Output Levels

Table 160+ LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ  Max Unit Conditions
Supply voltage  Vpp, 2375 25 2625 V 2.5V range
Supply voltage  Vpp, 315 33 345 V 3.3 Vrange
Table 161« LVDS DC Input Voltage Specification
Parameter Symbol Min Max Unit  Conditions
DC Input voltage V, 0 2925 V 2.5V range
DC input voltage V, 0 3.45 \Y, 3.3 Vrange
Input current high' Iiy (DC)
Input current low’ IiL (DC)

1. See Table 24, page 22.
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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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2.3.8.2 Output/Enable Register
Figure 8« Timing Model for Output/Enable Register
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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
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2.3.9.5 Timing Characteristics

The following table lists the output DDR propagation delays in worst commercial-case conditions when
TJ =85 °C, VDD =1.14 V.

Table 222 « Output DDR Propagation Delays

Measuring Nodes

Symbol Description (from, to) -1 —Std Unit
TobrocLkQ Clock-to-out of DDR for output DDR E,G 0.263 0.309 ns
TbpRrROSUDF Data_F data setup for output DDR F, E 0.143 0.168 ns
TbbROSUDR Data_R data setup for output DDR AE 0.19 0.223 ns
TDDROHDE Data_F data hold for output DDR F, E 0 0 ns
TDDROHDR Data_R data hold for output DDR A E 0 0 ns
TbbROSUE Enable setup for input DDR B, E 0419 0493 ns
ToDROHE Enable hold for input DDR B, E 0 0 ns
TopbrOSUSLN Synchronous load setup for input DDR D, E 0.196 0.231 ns
TDDROHSLN Synchronous load hold for input DDR D, E 0 0 ns
TpoproAL2Q Asynchronous load-to-out for output DDR C,G 0.528 0.621 ns
TDDROREMAL Asynchronous load removal time for output DDR C E 0 0 ns
TDDRORECAL Asynchronous load recovery time for output DDR  C, E 0.034 0.04 ns
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Global Resource Characteristics

The IGLOO2 and SmartFusion2 SoC FPGA devices offer a powerful, low skew global routing network

& Microsemi
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which provides an effective clock distribution throughout the FPGA fabric. See UG0445: IGLOO2 FPGA

and SmartFusion2 SoC FPGA Fabric User Guide for the positions of various global routing resources.

The following table lists the 150 device global resources in worst commercial-case conditions when

TJ=85 °C, VDD= 1.14 V.

Table 225« 150 Device Global Resource

-1 -Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock TrekL 0.83 0911 0.831 0913 ns
Input high delay for global clock  Trckn 1457 1588 1.715 1.869 ns
Maximum skew for global clock  Trcksw 0.131 0.154 ns

The following table lists the 090 device global resources in worst commercial-case conditions when

T,=85°C, Vpp = 1.14 V.

Table 226 « 090 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock TReKL 0.835 0.888 0.833 0.886 ns
Input high delay for global clock  TrckH 1405 1489 1654 1752 ns
Maximum skew for global clock  Trcksw 0.084 0.098 ns

The following table lists the 050 device global resources in worst commercial-case conditions when

T,=85°C, Vpp = 1.14 V.

Table 227 « 050 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock ~ TrekL 0.827 0.897 0.826 0.896 ns
Input high delay for global clock  TrckH 1419 1.53 1671 1.8 ns
Maximum skew for global clock  Trcksw 0.111 0.129 ns

The following table lists the 025 device global resources in worst commercial-case conditions when

T,=85°C, Vpp = 1.14 V.

Table 228 « 025 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max  Unit
Input low delay for global clock TReKL 0.747 0.799 0.745 0.797 ns
Input high delay for global clock TRCKH 1294 1378 1522 1.621 ns
Maximum skew for global clock Trcksw 0.084 0.099 ns
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The following table lists the RAM1K18 — dual-port mode for depth x width configuration 8K x 2 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 234 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 8K x 2

-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 TeLkMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high Tpickmpwn  1.125 1.323 ns
Pipelined clock minimum pulse width low ThLcLKMPWL 1.125 1.323 ns
Read access time with pipeline register 0.32 0.377 ns
Read access time without pipeline register TeLkea 2.272 2.673 ns
Access time with feed-through write timing 1.511 1.778 ns
Address setup time TADDRSU 0.612 0.72 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.33 0.388 ns
Data hold time ToHD 0.082 0.096 ns
Block select setup time TeLKsU 0.207 0.244 ns
Block select hold time TBLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined register is TeLk2Q 1.511 1.778 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.529 0.622 ns
Read enable hold time TRDEHD 0.071 0.083 ns
Pipelined read enable setup time (A_DOUT_EN, TrDPLESU 0.248 0.291 ns
B_DOUT_EN)
Pipelined read enable hold time (A_DOUT_EN, B_DOUT_EN) TrppLeHD 0.102 0.12 ns
Asynchronous reset to output propagation delay TroqQ 1.528 1.797 ns
Asynchronous reset removal time TRSTREM 0.506 0.595 ns
Asynchronous reset recovery time TRsTREC 0.004 0.005 ns
Asynchronous reset minimum pulse width TrsTMPW 0.301 0.354 ns
Pipelined register asynchronous reset removal time TPLRSTREM -0.279 -0.328 ns
Pipelined register asynchronous reset recovery time TpLRSTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width  Tp| rgTMPW 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 0.488 0.574 ns
Write enable hold time TwEHD 0.048 0.057 ns
Maximum frequency Fumax 400 340 MHz
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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
Read synchronous reset hold time TSRSTHD 0.061 0.071 ns
Write clock period Tcey 4 4 ns
Write clock minimum pulse width high Tecokmpwy 1.8 1.8 ns
Write clock minimum pulse width low Tecokmpwe 1.8 1.8 ns
Write block setup time TeLKCSU 0.404 0.476 ns
Write block hold time TeLKCHD 0.007 0.008 ns
Write input data setup time Toincsu 0.115 0.135 ns
Write input data hold time TDINCHD 0.15 0.177 ns
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.128 0.15 ns
Write enable setup time TwEcsu 0.397 0.467 ns
Write enable hold time TwecHD —0.026 -0.03 ns
Maximum frequency Fmax 250 250 MHz
The following table lists the uSRAM in 128 x 9 mode in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.
Table 239 « YuSRAM (RAM128x9) in 128 x 9 Mode
-1 —Std

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

register is disabled)
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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
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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