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IGLOO2 FPGA and SmartFusion2 SoC FPGA
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Power Matters.”

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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Table 48+ LVCMOS 2.5V Transmitter Characteristics for MSIOD Bank (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 2206 2596 2678 3.15 2.64 3.106 4.935 5.805 4.74 5,576 ns
4 mA Slow 1.835 2.159 2242 2637 2256 2.654 5413 6.368 5.15 6.059 ns
6 mA Slow 1.709 2.01 2132 2508 2167 2549 5813 6.838 5499 6.469 ns
8 mA Slow 1.63 1.918 1958 2303 2.012 2367 6.226 7.324 5.816 6.842 ns
12 mA Slow 1648 1.939 1.86 2.187 1.921 2259 6.519 7.669 6.027 7.09 ns

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

2.3.5.8 1.8 VLVCMOS

LVCMOS 1.8 is a general standard for 1.8 V applications and is supported in IGLOO2 FPGAs and
SmartFusion2 SoC FPGAs in compliance to the JEDEC specification JESD8-7A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 49+ LVCMOS 1.8V DC Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
LVCMOS 1.8 V DC Recommended Operating Conditions
Supply voltage Vppi 1.710 1.8 1.89 \%

Table 50+ LVCMOS 1.8V DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high (for MSIOD V|4 (DC) 0.65xVpp, 1.89 \Y
and DDRIO I/O banks)

DC input logic high (for MSIO V| (DC) 0.65xVpp, 3.45 \%
1/0 bank)

DC input logic low Vi (DC) —0.3 0.35xVpp V
Input current high' ;4 (DC) -
Input current low’ l,L (DC) -

1. See Table 24, page 22.

Table51+ LVCMOS 1.8V 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 52+ LVCMOS 1.8 V Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit Conditions

Maximum data rate (for DDRIO 1/O bank)1 Dmax 400 Mbps AC loading: 17 pF load, maximum drive/slew
Maximum data rate (for MSIO /O bank) Dmax 295 Mbps AC loading: 17 pF load, maximum drive/slew
Maximum data rate (for MSIOD I/O bank)1 Dmax 400 Mbps AC loading: 17 pF load, maximum drive/slew

1. Maximum Data Rate applies for Drive Strength 8 mA and above, All Slews.

DS0128 Datasheet Revision 11.0 29
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Table 77« LVCMOS 1.2 V AC Calibrated Impedance Option

Parameter Symbol Typ Unit

Supported output driver calibrated RODT_CAL 75, 60, 50, 40 Q
impedance (for DDRIO I/O bank)

Table 78« LVCMOS 1.2 V AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point ViRriP 0.6 \Y
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 5 pF

Table 79« LVCMOS 1.2 V Transmitter Drive Strength Specifications

Output Drive Selection Von (V) VoL (V) IOH (at Vo) IOL (at Vo)
MSIO I/O Bank MSIOD I/O Bank DDRIO I/O Bank  Min Max mA mA
2mA 2 mA 2mA Vpp1 X 0.75 Vpp x0.25 2 2
4 mA 4 mA 4 mA Vpp; X 0.75 Vpp; x0.25 4 4
6 mA Vpp; X 0.75 Vpp x025 6 6

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,=1.14 V

Table 80+ LVCMOS 1.2 V Receiver Characteristics for DDRIO I/0 Bank with Fixed Code (Input
Buffers)

Tpy Tpys
On-Die Termination (ODT) -1 -Std -1 -Std Unit
None 2.448 2.88 2.466 2.901 ns

Table 81+ LVCMOS 1.2 V Receiver Characteristics for MSIO I/0 Bank (Input Buffers)

Tpy Tpeys
On-Die Termination ODT) -1 -Std -1 —Std Unit
None 4.714 5.545 4.675 55 ns
50 6.668 7.845 6.579 7.74 ns
75 5.832 6.862 5.76 6.777 ns
150 5.162 6.073 5.111 6.014 ns
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IGLOO2 FPGA and SmartFusion2 SoC FPGA

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 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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2.3.6.6 Low Power Double Data Rate (LPDDR)
LPDDR reduced and full drive low power double data rate standards are supported in IGLOO2 FPGA
and SmartFusion2 SoC FPGA 1/Os. 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 139 « LPDDR DC Recommended DC Operating Conditions

Parameter Symbol Min Typ Max
Supply voltage Vool 1.71 1.8 1.89
Termination voltage Vi 0.838 0.900 0.964
Input reference voltage VREF 0.838 0.900 0.964

Table 140 « LPDDR DC Input Voltage Specification

Parameter Symbol Min Max

DC input logic high Vi (DC) 0.7 xVpp,  1.89

DC input logic low V,_(DC) -0.3 0.3 x Vppy
Input current high1 i (DC)

Input current low’ l,L (DC)

1. See Table 24, page 22.

Table 141 « LPDDR DC Output Voltage Specification Reduced Drive

Parameter Symbol Min Max
DC output logic high VoH 0.9 x Vpp,
DC output logic low VoL 0.1 x Vpp,

Output minimum source DC  lpy atVgoy 0.1
current

Output minimum sink current lg atVgo. —0.1

Table 142 « LPDDR DC Output Voltage Specification Full Drivel

Parameter Symbol Min Max
DC output logic high VoH 0.9 x Vpp,
DC output logic low VoL 0.1 x Vpp

Output minimum source DC current  lgy at Vop 0.1

Output minimum sink current loL at VoL —0.1

1.  To meet JEDEC Electrical Compliance, use LPDDR Full Drive Transmitter.

Table 143 « LPDDR DC Differential Voltage Specification

Parameter Symbol Min
DC input differential voltage Vp (DC) 0.4 x Vpp,
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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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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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2.3.7.5 RSDS

Reduced Swing Differential Signaling (RSDS) is similar to an LVDS high-speed interface using
differential signaling. RSDS has a similar implementation to LVDS devices and is only intended for
point-to-point applications.

Minimum and Maximum Input and Output Levels

Table 203« RSDS Recommended DC Operating Conditions

Parameter Symbol  Min Typ Max Unit
Supply voltage Vppi 2375 25 2625 V

Table 204 « RSDS DC Input Voltage Specification

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

Table 205« RSDS DC Output Voltage Specification

Parameter Symbol Min Typ Max Unit
DC output logic high  Vgy 1.25 1425 1.6 \Y,
DC output logic low VoL 0.9 1.075 1.26 \Y

Table 206 « RSDS Differential Voltage Specification

Parameter Symbol Min Max  Unit
Differential output voltage swing Vgop 100 600 mV
Output common mode voltage Vocm 0.5 1.5 \Y
Input common mode voltage Viem 0.3 1.5 \Y,
Input differential voltage Vip 100 600 mV

Table 207 « RSDS Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO I/0 bank)  Dpax 520 Mbps AC loading: 2 pF / 100 Q differential load
Maximum data rate (for MSIOD I/O bank) Dyax 700 Mbps  AC loading: 2 pF / 100 Q differential load

Table 208 « RSDS AC Impedance Specifications

Parameter Symbol Typ Unit

Termination resistance RT 100 Q

Table 209 « RSDS AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point for data path V1riP Cross point \
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cent 5 pF
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Table 222 « Output DDR Propagation Delays (continued)

Measuring Nodes

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

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

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

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

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

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

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

IGLOO2 Macro Library Guide.
Figure 14+ LUT-4
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Table 231« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 1K x 18 (continued)

-1 —-Std
Parameter Symbol Min Max Min Max Unit
Block select hold time TBLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined registeris Tg| koq 1.529 1.799 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, TRDPLESU 0.248 0.291 ns
B_DOUT_EN)
Pipelined read enable hold time (A_DOUT_EN, TRDPLEHD 0.102 0.12 ns
B_DOUT_EN)
Asynchronous reset to output propagation delay TroqQ - 1506 - 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 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 Tpirstvpw ~ 0.282 0.332 ns
width
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 TwEHD 0.242 0.285 ns
Maximum frequency Fmax 400 340 MHz

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 2K x 9 in worst
commercial-case conditions when T; =85 °C, Vpp = 1.14 V.

Table 232 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2K x 9

-1 —-Std
Parameter Symbol Min Max  Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TeLKkMPWH 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 TpicikmpwHn  1.125 1.323 ns
Pipelined clock minimum pulse width low Teickmewr 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
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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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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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SRAM PUF

For more details on static random-access memory (SRAM) physical unclonable functions (PUF)
services, see AC434: Using SRAM PUF System Service in SmartFusion2 Application Note.

Table 274« SRAM PUF

& Microsemi

PUF Off PUF On
Service Typ Max Typ Max Unit
Create activation code 709.1 746.4 754.4 762.5 ms
Delete activation code 1329.3 1399.3 14141 14293 ms
Create intrinsic keycode 656.6 691.1 698.5 706.0 ms
Create extrinsic keycode 656.6 691.1 698.5 706.0 ms
Get number of keys 1.3 1.4 1.4 1.4 ms
Export (Kc0, Kc1) 998.0 1050.5 1061.7 1073.1 ms
Export 2 keycodes 2020.2 21265 21492 21723 ms
Export 4 keycodes 3065.7 3227.0 32613 32964 ms
Export 8 keycodes 5101.0 5369.5 5426.6 54850 ms
Export 16 keycodes 92121 9697.0 9800.1 99055 ms
Import (Kc0, Kc1) 39.7 41.8 42.2 42.7 ms
Import 2 keycodes 50.1 52.7 53.3 53.9 ms
Import 4 keycodes 60.6 63.8 64.5 65.2 ms
Import 8 keycodes 80.9 85.1 86.1 87.0 ms
Import 16 keycodes 123.8 130.4 131.7 133.2 ms
Delete keycode 552.5 581.6 587.8 594.1 ms
Fetch key 31.4 33.0 334 33.7 ms
Fetch ecc key 20.0 211 21.3 21.5 ms
Get seed 2.0 21 2.2 2.2 ms

DS0128 Datasheet Revision 11.0

Power Matters.

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

105


http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=134545

IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

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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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
Exit time with  TFF_EXIT 1.5 15 1.5 ms eNVM and MSS/HPMS PLL =
respect to the ; ON during F*F
fabric PLL lock 15 15 15 eNVM and MSS/HPMS PLL =

ms OFF during F*F and both are
turned back on at exit

Exit time with  TFF_EXIT 21 15 21 s eNVM and MSS/HPMS PLL =
respect to the M ON during F*F
fat;r'ctb“ffer 65 55 65 eNVM and MSS/HPMS PLL =
outpu V& OFF during F*F and both are

turned back on at exit

1. PLL Lock Delay set to 1024 cycles (default).

2.3.28 DDR Memory Interface Characteristics

The following table lists the DDR memory interface characteristics in worst-case industrial conditions

when T = 100 °C, Vpp = 1.14 V.

Table 294 « DDR Memory Interface Characteristics

Supported Data Rate

Standard Min Max Unit

DDR3 667 667 Mbps
DDR2 667 667 Mbps
LPDDR 50 400 Mbps

2.3.29 SFP Transceiver Characteristics

IGLOO2 and SmartFusion2 SerDes complies with small form-factor pluggable (SFP) requirements as
specified in SFP INF-80741. The following table provides the electrical characteristics.

The following table lists the SFP transceiver electrical characteristics in worst-case industrial conditions

when T = 100 °C, Vpp = 1.14 V.

Table 295 ¢« SFP Transceiver Electrical Characteristics

Differential Peak-Peak Voltage
Pin Direction Min Max Unit
RD+/-1 Output 1600 2400 mvV
TD+/-2 Input 350 2400 mvV

1. Based on default SerDes transmitter settings for PCle Gen1. Lower amplitudes are
available through programming changes to TX_AMP setting.
2. Based on Input Voltage Common-Mode (VICM) = 0 V. Requires AC Coupling.

DS0128 Datasheet Revision 11.0

120



IGLOO2 FPGA and SmartFusion2 SoC FPGA

Table 310 « SPI Characteristics for All Devices (continued)

& Microsemi

Power Matters.

Symbol Description Min Typ Max Unit  Conditions
sp2 SPI_[0]1]_CLK minimum pulse width high
SPI_[0]1]_CLK = PCLK/2 6 ns
SPI_[0]1]_CLK = PCLK/4 12.05 ns
SPI_[0]1]_CLK = PCLK/8 241 ns
SPI_[0]1]_CLK = PCLK/16  0.05 us
SPI_[0]1]_CLK = PCLK/32  0.095 us
SPI_[0]1]_CLK =PCLK/64  0.195 us
SPI_[0]1]_CLK = PCLK/128 0.385 Js
sp3 SPI_[0]1]_CLK minimum pulse width low
SPI_[0]1]_CLK = PCLK/2 6 ns
SPI_[0]1]_CLK = PCLK/4 12.05 ns
SPI_[0]1]_CLK = PCLK/8 241 ns
SPI_[0]1]_CLK =PCLK/16  0.05 us
SPI_[0]1]_CLK = PCLK/32  0.095 us
SPI_[0|1]_CLK = PCLK/64  0.195 us
SPI_[0]1]_CLK =PCLK/128 0.385 us
sp4 SPI_[0]1]_CLK, 277 ns I/O Configuration:
SPI_[0]1]_DO, SPI_[0|1]_SS LVCMOS 2.5V -
rise time (10%—90%)’ 8 mA
AC loading: 35 pF
test conditions:
Typical voltage,
25°C
sp5 SPI_[0]1]_CLK, 2.906 ns 1/O Configuration:
SPI_[0]|1]_DO, SPI_[0|1]_SS LVCMOS 2.5V -
fall time (10%-90%)’ 8 mA
AC loading: 35 pF
test conditions:
Typical voltage,
25°C
SPI master configuration (applicable for 005, 010, 025, and 050 devices)
sp6m SPI_[0]1]_DO setup time? (SPI_x_CLK_period/2) — 8.0 ns
sp7m SPI_[0]|1]_DO hold time?2 (SPI_x_CLK_period/2) — 2.5 ns
sp8m SPI_[0]1]_DI setup time? 12 ns
sp9m SPI_[0|1]_DlI hold time?2 2.5 ns
SPI slave configuration (applicable for 005, 010, 025, and 050 devices)
spbs SPI_[0|1]_DO setup time? (SPI_x_CLK_period/2) —17.0 ns
sp7s SPI_[0]|1]_DO hold time? (SPI_x_CLK_period/2) + 3.0 ns
sp8s SPI_[0|1]_DI setup time? 2 ns
sp9s SPI_[0|1]_DlI hold time? 7 ns
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