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The following table lists the embedded operating flash limits.

Table 6 « Embedded Operating Flash Limits

Maximum
Product Programming Operating Programming Retention
Grade Element Temperature Temperature Cycles (Biased/Unbiased)

Commercial Embedded flash Min T;=0 °C MinT;=0°C <1000 cycles per page, 20 years
MaxT;=85°C MaxT;=85°C up totwo million cycles
per eNVM array

MinT;=0°C < 10000 cycles per page, 10 years
Max T; =85 °C up to 20 million cycles per
eNVM array

Industrial Embedded flash Min T;=-40°C MinT;=-40°C <1000 cycles per page, 20 years
Max T; =100 °C Max T, =100 °C up to two million cycles
per eNVM array

Min T; =—-40 °C < 10000 cycles per page, 10 years
Max T; =100 °C up to 20 million cycles per
eNVM array

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.

Table 7 « Device Storage Temperature and Retention

Product Grade Storage Temperature (Tstg) Retention

Commercial MinT;=0°C 20 years
Max T;=85°C
Industrial Min T; =—-40 °C 20 years

Max T; =100 °C

Table 8 « High Temperature Data Retention (HTR) Lifetime

T;(C) HTR Lifetime? (yrs)
90 20.5
95 20.5
100 20.5
105 17.0
110 15.0
115 13.0
120 1.5
125 10.0
130 8.0
135 6.0
140 45
145 3.0
150 1.5

1. HTR Lifetime is the period during which a verify failure is not expected due
to flash leakage.
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2.3.4  Timing Model
This section describes timing model and timing parameters.
Figure 2+ Timing Model
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The following table lists the timing model parameters in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.
Table 17« Timing Model Parameters
Index Symbol Description -1 Unit For More Information
A Tpy Propagation delay of DDR3 receiver 1.605 ns See Table 137, page 50
B TicLka Clock-to-Q of the input data register 0.16 ns See Table 221, page 71
Tisub Setup time of the input data register 0.357 ns See Table 221, page 71
Cc TrcKkH Input high delay for global clock 1.53 ns See Table 227, page 78
TrekL Input low delay for global clock 0.897 ns See Table 227, page 78
D Tpy Input propagation delay of LVDS 2.774 ns See Table 167, page 56
receiver
E Tpop Propagation delay of a three-input AND 0.198 ns See Table 223, page 76

gate
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2.3.5.3 Tristate Buffer and AC Loading

The tristate path for enable path loadings is described in the respective specifications. The following
figure shows the methodology of characterization illustrated by the enable path test point.

Figure 5« Tristate Buffer for Enable Path Test Point

Tz Tz THz Tz
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oAD i Rentt0 Vpp) for Tz, Tz

D ouT
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10% Vpp; 7~ 10% Vpp,

2.3.5.4 1/0O Speeds

This section describes the maximum data rate summary of I/O in worst-case industrial conditions. See
the individual 1/0O standards for operating conditions.

Table 18« Maximum Data Rate Summary Table for Single-Ended I/O in Worst-Case
Industrial Conditions

110 MSIO MSIOD DDRIO  Unit
PCI 3.3V 630 Mbps
LVTTL 3.3V 600 Mbps
LVCMOS 3.3V 600 Mbps
LVCMOS 2.5V 410 420 400 Mbps
LVCMOS 1.8 V 295 400 400 Mbps
LVCMOS 1.5V 160 220 235 Mbps
LVCMOS 1.2V 120 160 200 Mbps
LPDDR-LVCMOS 1.8 V mode 400 Mbps

DS0128 Datasheet Revision 11.0 19
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Table 58« LVCMOS 1.8V Transmitter Characteristics for MSIO |/O Bank

1 1

Output Drive  Slew Top Tz Tz Thz Tz

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

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

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

Output Drive Slew Top Tz Tz Thz' Tz

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

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

2.3.5.915VLVCMOS

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

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 60« LVCMOS 1.5V DC Recommended Operating Conditions

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

Table 61+ LVCMOS 1.5V DC Input Voltage Specification

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

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

1. See Table 24, page 22.
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Table 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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Table 100« HSTL AC Test Parameter Specification

Parameter Symbol Typ Unit
Measuring/trip point for data path V1riP 0.75 \
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz) Cent 5 pF
Reference resistance for data test path for HSTL15 RTT_TEST 50 Q
Class | (Tpp)

Reference resistance for data test path for HSTL15 RTT_TEST 25 Q
Class Il (Tpp)

Capacitive loading for data path (Tpp) CLoaD 5 pF

AC Switching Characteristics

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

Table 101« HSTL Receiver Characteristics for DDRIO I/O Bank with Fixed Code (Input Buffers)
Tpy
On-Die Termination (ODT) -1 -Std Unit
Pseudo differential None 1.605 1.888 ns
47.8 1.614 1.898 ns
True differential None 1.622 1.909 ns
47.8 1.628 1.916 ns
Table 102 « HSTL Transmitter Characteristics for DDRIO I/0O Bank (Output and Tristate Buffers)
Top Ta Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
HSTL Class |
Single-ended 2.6 3.059 2514 2958 2514 2958 2431 286 2431 286 ns
Differential 2.621 3.083 2.648 3.115 2647 3.113 2925 3442 2923 3.44 ns
HSTL Class I
Single-ended 2.511 2954 2488 2927 249 293 2409 2833 2411 2.836 ns
Differential 2.528 2974 2552  3.003 2551 3.001 2897 3409 2.896 3.408 ns

2.3.6.2 Stub-Series Terminated Logic

Stub-Series Terminated Logic (SSTL) for 2.5V (SSTL2), 1.8 V (SSTL18), and 1.5V (SSTL15) is
supported in IGLOO2 and SmartFusion2 SoC FPGAs. SSTL2 is defined by JEDEC standard JESD8-9B
and SSTL18 is defined by JEDEC standard JESD8-15. IGLOO2 SSTL I/O configurations are designed to
meet double data rate standards DDR/2/3 for general purpose memory buses. Double data rate
standards are designed to meet their JEDEC specifications as defined by JEDEC standard JESD79F for
DDR, JEDEC standard JESD79-2F for DDR, JEDEC standard JESD79-3D for DDR3, and JEDEC
standard JESD209A for LPDDR.
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Table 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 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.
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Table 131« SSTL15 DC Output Voltage Specification (for DDRIO 1/0O Bank Only)

Parameter Symbol Min Max Unit
DDR3/SSTL15 Class | (DDR3 Reduced Drive)

DC output logic high Vou 0.8 x Vpp \Y

DC output logic low VoL 0.2 x Vpp \Y

Output minimum source DC  IgyatVpoy 6.5 mA

current

Output minimum sink current 15, atVgo. — -6.5 mA

DDR3/SSTL15 Class Il (DDRS3 Full Drive)

DC output logic high VoH 0.8 x Vpp \

DC output logic low VoL 0.2 x Vpp, \Y

Output minimum source DC  IgyatVpoy 7.6 mA

current

Output minimum sink current  Ig_ atVo, 7.6 mA

Table 132« SSTL15 DC Differential Voltage Specification (for DDRIO I/O Bank Only)

Parameter Symbol Min Unit
DC input differential voltage Vip 0.2 \

Note: To meet JEDEC electrical compliance, use DDR3 full drive transmitter.

Table 133« SSTL15 AC SSTL15 Minimum and Maximum AC Switching Speed (for DDRIO I/O Bank Only)

Parameter Symbol Min Max Unit
AC input differential voltage Vpire (AC) 0.3 \Y
AC differential cross point voltage  V, (AC) 0.5 x Vpp, —0.150 0.5 x Vpp, + 0.150 \Y

Table 134 « SSTL15 Minimum and Maximum AC Switching Speed (for DDRIO I/0 Bank Only)

Parameter Symbol Max Unit Conditions

Maximum data rate Dpax 667 Mbps  AC loading: per JEDEC specifications

Table 135+ SSTL15 AC Calibrated Impedance Option (for DDRIO I/O Bank Only)

Parameter Symbol  Typ Unit Conditions
Supported output driver calibrated impedance  Rrgg 34, 40 Q Reference resistor = 240 Q
Effective impedance value (ODT) Rt 20, 30, 40, 60, 120 Q Reference resistor = 240 Q
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Table 144 « LPDDR AC Differential Voltage Specifications (for DDRIO I/O Bank Only)

Parameter Symbol Min Max Unit
AC input differential voltage VD|FF 0.6 x VDD| V
AC differential cross point Vy 04 xVpp 0.6xVpp V
voltage

Table 145 « LPDDR AC Specifications (for DDRIO 1/O Bank Only)

Parameter Symbol Max Unit  Conditions

Maximum data rate Dpmax 400 Mbps AC loading: per JEDEC specifications

Table 146 « LPDDR AC Calibrated Impedance Option (for DDRIO I/O Bank Only)

Parameter Symbol Typ Unit  Conditions
Supported output driver calibrated impedance  Rrgr 20, 42 Q Reference resistor = 150 Q
Effective impedance value (ODT) Rt 50,70,150 Q Reference resistor = 150 Q

Table 147 « LPDDR AC Test Parameter Specifications (for DDRIO I/O Bank Only)

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP 0.9 \Y
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Tz, TL2) CenT 5 pF
Reference resistance for data test path for LPDDR (Tpp) RTT_TEST 50 Q
Capacitive loading for data path (Tpp) CLoaD 5 Q

AC Switching Characteristics

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

Table 148 « LPDDR Receiver Characteristics for DDRIO I/O Bank with Fixed Codes

v
On-Die Termination (ODT) -1 —Std Unit
Pseudo differential None 1.568 1.845 ns
True differential None 1588 1.869 ns

Table 149 « LPDDR Reduced 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 2.383 2.804 223 2623 2229 2622 2.202 2.501 2201 259 ns

Differential 2.396 2.819 2764 3.252 2764 3.252 2.255 2.653 2255 2.653 ns
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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 222 « Output DDR Propagation Delays (continued)

Measuring Nodes

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

ToprROWAL Asynchronous load minimum pulse width for output C, C 0.304 0.357 ns
DDR

ToporockmpwH ~ Clock minimum pulse width high for the output DDR E, E 0.075 0.088 ns

Toporockmpwe  Clock minimum pulse width low for the output DDR  E, E 0.159 0.187 ns

2.3.10 Logic Element Specifications
2.3.10.1 4-input LUT (LUT-4)

The IGLOO2 and SmartFusion2 SoC FPGAs offer a fully permutable 4-input LUT. In this section, timing

characteristics are presented for a sample of the library. For more details, see SmartFusion2 and

IGLOO2 Macro Library Guide.
Figure 14+ LUT-4
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The following table lists the RAM1K18 — dual-port mode for depth x width configuration 16K x 1 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 235+ RAM1K18 — Dual-Port Mode for Depth x Width Configuration 16K x 1

-1 —-Std

Parameter Symbol Min Max Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high ToikmpwH  1.125 1.323 ns
Clock minimum pulse width low Tokmpewe  1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpLcikmpwH 1.125 1.323 ns
Pipelined clock minimum pulse width low TeLcLkmewe 1.125 1.323 ns
Read access time with pipeline register 0.32 0.377 ns
Read access time without pipeline register Tolkea 2.269 2.669 ns
Access time with feed-through write timing 1.51 1.777 ns
Address setup time TADDRSU 0.626 0.737 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.322 0.378 ns
Data hold time ToHp 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 1.51 1.777 ns
disabled)

Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.53 0.624 ns
Read enable hold time TRDEHD 0.071 0.083 ns
Pipelined read enable setup time (A_DOUT_EN, B_DOUT_EN) Trppigsy  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 Tr2qQ 1.547 1.82 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 TpirsTREM —0.279 —-0.328 ns
Pipelined register asynchronous reset recovery time TpLrsTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width TpLrsTMPW 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 0.454 0.534 ns
Write enable hold time TweHD 0.048 0.057 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 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 262 « SmartFusion2 Cortex-M3 ISP Programming (Fabric Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 302672 6 41 8 Sec
010 568784 10 48 14 Sec
025 1223504 21 61 29 Sec
050 2424832 39 82 50 Sec
060 2418896 44 87 54 Sec
090 3645968 66 112 79 Sec
150 6139184 108 162 128 Sec

Table 263 « SmartFusion2 Cortex-M3 ISP Programming (eNVM Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 137536 3 64 4 Sec
010 274816 4 104 7 Sec
025 274816 4 104 8 Sec
050 2,78,528 4 102 8 Sec
060 268480 6 102 8 Sec
090 544496 10 179 15 Sec
150 544496 10 180 15 Sec

Table 264 « SmartFusion2 Cortex-M3 ISP Programming (Fabric and eNVM)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 439296 9 83 1 Sec
010 842688 15 129 21 Sec
025 1497408 26 143 35 Sec
050 2695168 43 163 55 Sec
060 2686464 48 165 60 Sec
090 4190208 75 266 91 Sec
150 6682768 117 318 141 Sec
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