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& Microsemi

SmartFusion2 and IGLOO2 Automotive Grade 2 AC/DC
Electrical Characteristics

1. Introduction

Microsemi®s automotive grade SmartFusion®2 system-on-chip (SoC) field programmable gate array (FPGA) and

IGLOO®2 FPGA families offer the best-in-class security, industry leading high reliability and lowest static power in a
flash-based fabric. With a strong heritage of supplying to Military and Aviation customers, Microsemi automotive grade
devices are ideally suited to meet the demands of the automotive industry providing the lowest total-cost-of-ownership.
These next-generation devices integrate an industry standard 4-input lookup table-based (LUT) FPGA fabric with
integrated mathblocks, multiple embedded memory blocks, high-performance SERDES communications interfaces on
a single chip with extended temperature support.

Automotive grade SmartFusion2 and IGLOO2 devices offer up to 90 K Logic Elements, up to 5 MB of embedded RAM,
up to 4 SERDES lanes, up to 2 PCle endpoints and integrated hard DDR3 memory controllers with single error correct
and double error detect. IGLOO2 automotive grade devices integrate a high-performance memory subsystem (HPMS)
with on-chip flash, 32 kbyte embedded SRAM, and multiple DMA controllers. SmartFusion2 automotive grade SoC
FPGAs provide a low-power real time microcontroller subsystem (MSS) with an embedded ARM® Cortex™-M3
encapsulating the benefits of HPMS along with a rich set of industry standard peripherals including Ethernet, USB, and
CAN.

SmartFusion2 and IGLOO2 FPGAs are the best alternative to ASICs and SRAM based FPGAs with their advantages
of Zero FIT reliability, tamper-free advanced security, industry's lowest static power and supply assurance for long
product lifetime support.

2. Device Status

The following SmartFusion2 and IGLOO2 devices are available. For more information on device status, refer to the
"Datasheet Categories".

Tablele IGLOO2 FPGA and SmartFusion2 SoC FPGA Device Status

Design Security Device Densities Status

0058 Production
010TS Production
025TS Production
060TS Preliminary
090TS Production

3. Product Briefs and Pin Descriptions

The product brief and pin descriptions are published separately:
+ PBO0135: Automotive Grade IGLOO2 FPGAs Product Brief
+ DS0124: IGLOO2 Pin Descriptions
+  PB0136: Automotive Grade SmartFusion2 SoC FPGAs Product Brief
*  DS0115: SmartFusion2 Pin Descriptions
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4. General Specifications

4.1 Operating Conditions

Stresses beyond those listed in Table 2 may cause permanent damage to the device. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Absolute maximum ratings are stress ratings only; functional operation of the device at these or any other conditions
beyond those listed under the recommended operating conditions specified in Table 2 is not implied.

Table 2+ Absolute Maximum Ratings

Limits
Symbol Parameter Min | Max | Units | Notes
VDD E.S core supply voltage. Must always power this 03| 132 Vv B
Power supply for charge pumps (for normal
VPP operation and programming). Must always power| —0.3 | 3.63 V -
this pin.
MSS_MDDR_PLL_VDDA Analog power pad for MDDR PLL -0.3 | 3.63 \% -
HPMS_MDDR_PLL_VDDA Analog power pad for MDDR PLL -0.3 | 3.63 \% -
FDDR_PLL_VDDA Analog power pad for FDDR PLL -0.3 | 3.63 \% -
PLLO_PLL1_MSS_MDDR_VDDA |Analog power pad for MDDR PLL -0.3 | 3.63 \Y, -
PLLO_PLL1_HPMS_MDDR_VDDA |Analog power pad for MDDR PLL -0.3] 3.63 \Y, -
CCC_XX[01]_PLL_VDDA Analog power pad for PLLO-5 -0.3 | 3.63 \Y, -
SERDES_[01] PLL_VDDA High supply voltage for PLL SERDES[01] -03]1363 | V -
SERDES_[01]_L[0123] VDDAPLL Analog power for SERDES[01] PLL lane0 to lane3. 03| 275 Vv _

This is a +2.5 V SERDES internal PLL supply.

TX/RX analog I/O voltage. Low voltage power for
SERDES_[01]_L[0123]_VDDAIO ([the lanes of SERDESIFO. Thisisa +1.2V SERDES| -0.3 | 1.32 | V -

PMA supply.

SERDES_[01]_VDD PCIe®/PCS power supply -0.3 ] 1.32 \% -
DC FPGA 1/O buffer supply voltage for MSIO 1/0 03| 363 Vv _
Bank

VbDl DC FPGA 1/O buff | It fi

uffer supply voltage for B _

MSIOD/DDRIO /O Banks 0312751 V

Vi I/O Input voltage for MSIO I/O Bank -0.3 | 3.63 \% -
I/O Input voltage for MSIOD/DDRIO 1/O Bank -0.3 | 2.75 V -
Analog sense circuit supply of embedded

VPPNVM nonvolatile memory (eNVM). Must be shorted to -0.3 | 3.63 \% -
VPP.

Tsta Storage temperature —65| 150 | °C *

T, Junction temperature - 135 | °C -

Note: * For flash programming and retention maximum limits, refer to Table 4 on page 4. For recommended operating
conditions, refer to Table 3 on page 3.
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Table 15+ Timing Model Parameters
Speed
Grade
Index | Parameter Description -1 Units Notes
A tpy Propagation Delay of DDR3 Receiver 1.672 ns Refer to.page 42 for more
information
. Refer to page 58 for more
: ticukq | Clock-to-Q of the Input Data Register 0.165 NS |information
) . Refer to page 58 for more
tisup Setup Time of the Input Data Register 0.369 NS | formation
. Refer to page 69 - 69 for more
. tRcKH Input High Delay for Global Clock 1.55 NS i tormation
Refer to page 69 - 69 for more
trRekL Input Low Delay for Global Clock 0.861 NS | formation
D tpy Input. Propagation Delay of LVDS 3.061 ns Refer to.page 49 for more
Receiver information
Propagation Delay of a three input AND Refer to page 67 for more
E tDp 0.217 ns . .
Gate information
F top Propagation Delay of a OR Gate 0.17 ns Refer to.page 67 for more
information
G top Propagation Delay of a LVDS Transmitter| 2.299 ns Refer to.page 49 for more
information
H top Propagation Delay of a three input XOR 0236 ns Refer to.page 67 for more
Gate information
Propagation Delay of LVCMOS 2.5 V
| top Transmitter, Drive strength of 16mA on| 2.717 ns E?g?rrntaotigige 21 for more
the MSIO Bank
Propagation Delay of a two input NAND Refer to page 67 for more
J tDP 0.17 ns . .
Gate information
Propagation Delay of LVCMOS 2.5 V
K top Transmitter, Drive strength of 8mA on the | 2.594 ns Efec:?r:];otigige 21 for more
MSIO Bank
toLka Clock-to-Q of the Data Register 0.112 ns Refer to.page 58 for more
L information
tsup Setup Time of the Data Register 0.262 ns Refer to.page 58 for more
information
Propagation Delay of a two input AND Refer to page 67 for more
M tDP 0.17 ns . .
gate information
. Refer to page 60 for more
. toclkq | Clock-to-Q of the Output Data Register 0.272 NS | formation
) . Refer to page 60 for more
tosup | Setup Time of the Output Data Register 0.196 NS |information
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8.3. Tristate Buffer and AC Loading

The tristate path for enable path loadings is described in the respective specifications. The methodology of
characterization is illustrated by the enable path test point shown in Figure 4.

7 s thz tz
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TRV

Rent to GND for tz, ty7

Data \
(D)
Enable 50% / 50% \ 50%
(E) -~ / Nz
PAD \90% VDDI
90% VDDI
10% VDDI ’ £ 10% vDDI

Figure 4 « Tristate Buffer for Enable Path Test Point
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8.6.3 2.5V LVCMOS

LVCMOS 2.5V is a general standard for 2.5 V applications and is supported in IGLOO2 FPGA and SmartFusion2 SoC

FPGAs in compliance to the JEDEC specification JESD8-5A.
8.6.3.1 Minimum and Maximum AC/DC Input and Output Levels Specification

Table 27« LVCMOS 2.5V DC Voltage Specification

Symbol | Parameters | Min | Typ | Max | Units | Notes
LVCMOS 2.5 V Recommended DC Operating Conditions

VDDI |Supp|y voltage | 2.375 | 25 | 2.625 | v | -
LVCMOS 2.5 V DC Input Voltage Specification

VIH (DC) ggéﬂg”r/ggé‘;rk'?h (for MSIOD and 17 - 2625 v -
VIH (DC) gg)nli(r;put logic High (for MSIO 1/0 17 B 275 Vv B
VIL (DC) DC input logic Low -0.3 - 0.7 \Y -
IIH (DC) Input current High - - 10 pA -
IIL (DC) Input current Low - - 10 uA -
LVCMOS 2.5 V DC Output Voltage Specification

VOH DC output logic High 1.7 - - \% *
VOL DC output logic Low - - 0.7 \Y *

Note: * The VOH/VOL test points selected ensure compliance with LVCMOS 2.5 V JEDEC8-5A requirements.

Table 28« LVCMOS 2.5V Maximum AC Switching Speeds

Symbol Parameters Conditions Min Typ Max | Units
Maximum data rate AC loading: 17 pF load,
Dmax (for DDRIO 1/0 Bank) maximum drive/slew - - 360 | Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIO 1/0 Bank) maximum drive/slew 360 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIOD 1/0 Bank) maximum drive/slew - - 370 | Mbps
Table 29« LVCMOS 2.5V AC Test Parameters and Driver Impedance Specifications
Symbols Parameters | Min | Typ | Max | Units
LVCMOS 2.5V Calibrated Impedance Option
Supported output driver calibrated
Rodt_cal impedance - 2% g% 52% - Q
(for DDRIO 1/O Bank) T
LVCMOS 2.5 V AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 1.2 - \%
Rent Resistance for enable path (tzy, tz, _ oK _ o
thz, tLz)
Cent Capacitive loading for enable path (tzy, B 5 B oF
tz1, thz, tLz)
Cload Capacitive loading for data path (tpp) - 5 - pF
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Table 41+ LVCMOS 1.5V Maximum AC Switching Speeds
Symbols | Parameters | Conditions Min | Typ | Max Units
LVCMOS 1.5 V Maximum AC Switching Speed
Maximum data rate AC loading: 17 pF load,
Dmax (for DDRIO 1/0 Bank) maximum drive/slew B B 210 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIO 1/0 Bank) maximum drive/slew 140 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax | for MSIOD 1/0 Bank) maximum drive/slew - - 190 Mbps
Table 42+ LVCMOS 1.5V AC Test Parameters and Driver Impedance Specifications
Symbols | Parameters Min Typ Max Units
LVCMOS 1.5 V AC Calibrated Impedance Option
Supported output driver calibrated 75, 60, 50,
Rodt_cal impedance - 40 - Q
(for DDRIO /O Bank)
LVCMOS 1.5V AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 0.75 - \%
Rent Resistance for enable path (tz4, tz, _ 2K _ o
thz, tLz)
Cent Capacitive loading for enable path _ 5 _ oF
(tzn, tz1, thz, t2)
Cload Capacitive loading for data path (tpp) - 5 - pF
Table 43+ LVCMOS 1.5V Transmitter Drive Strength Specifications
Output Drive Selection VOH (V) VOL (V)
DDRIO I/0 Bank IOH (at VOH) | IOL (at VOL)
MSIO I/0 Bank [MSIOD I/O Bank | (with Fixed Code) Min Max mA mA
2mA 2 mA 2mA VDDI x 0.75 | VDDI x 0.25 2 2
4 mA 4 mA 4 mA VDDI x 0.75 | VDDI x 0.25 4 4
6 mA 6 mA 6 mA VDDI x 0.75 | VDDI x 0.25 6 6
8 mA N/A 8 mA VDDI x 0.75 | VDDI x 0.25 8 8
N/A N/A 10 mA VDDI x 0.75 | VDDI x 0.25 10 10
N/A N/A 12 mA VDDI x 0.75 | VDDI x 0.25 12 12
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Table 45+ LVCMOS 1.5V AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD=1.14 V, VDDI=1.425 V (continued)

Speed Grade
Output Drive -1
Selection Slew Control tpp tzL tzn thz tLz Units
slow 4.603 3.691 4.585 7.397 | 6.553 ns
medium 4.081 3.242 4.062 7.064 | 6.189 ns
8 mA medium_fast 3.827 3.015 3.804 6.912 6.051 ns
fast 3.804 2.994 3.781 6.903 | 6.051 ns
slow 4.519 3.612 4.499 7.578 | 6.676 ns
medium 4.026 3.177 4.005 7.264 | 6.335 ns
10mA medium_fast 3.775 2.948 3.75 7.1 6.198 ns
fast 3.747 2.929 3.721 7.103 6.19 ns
slow 4.456 3.562 4.433 7.704 | 6.795 ns
medium 3.965 3.13 3.943 7.388 | 6.425 ns
12 mA
medium_fast 3.731 2912 3.704 7.278 | 6.303 ns
fast 3.703 2.893 3.676 7.275 | 6.294 ns
LVCMOS 1.5V (for MSIO 1/0O Bank)
2mA slow 5.118 6.263 6.53 6.524 | 6.388 ns
4 mA slow 4.657 5.178 5.65 8.57 7.55 ns
6 mA slow 4.693 4.89 5.389 8.928 | 7.766 ns
8 mA slow 4.876 4.663 5.183 9.59 8.173 ns
LVCMOS 1.5V (for MSIOD 1I/0O Bank)
2mA slow 3.085 3.795 4.086 6.838 | 6.477 ns
4 mA slow 2.731 3.365 3.631 7.663 | 7.165 ns
6 mA slow 2.742 3.162 3.417 8.126 7.52 ns
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Table 65+ DDR2/SSTL18 AC Specifications (Applicable to DDRIO Bank Only)
Symbols Parameters Conditions Min Typ Max Units
SSTL18 AC Differential Voltage Specification
VDIFF (AC) [AC input differential voltage 0.5 - - \%
Vx (AC) AC differential cross point voltage 0.5xVDDI-0.175| - |0.5xVDDI+0.175| V
SSTL18 Maximum AC Switching Speed
OmaxX  |DORIO O Banky  |JEDEC spocifation | - 60 |Mops
SSTL18 Impedance Specifications
o e e oo st | || | g
(for DDRIO I/0 Bank)
RTT Effective impedance|Reference resistor _ 50, 75, _ )
value (ODT) =150 Q 150
SSTL18 AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 0.9 - \%
Rent Resistance for enable path ({74, tz, thz, t 2) - 2k - Q
Cent ia;f)?lfzi;ive loading for enable path (tz, tz, _ 5 _ oF
Rit_test g;?iﬁgcglar;a;ils(t;npc)e for data test path for B 50 B o
Rit_test ggﬁﬁgcce;laf:iﬁt(e:;;e for data test path for _ 5 _ o
Cload Capacitive loading for data path (tpp) - 5 - pF
8.7.4.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)
Table 66 «+ DDR2/SSTL18 AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD =1.14 V, VDDI =1.71V
Speed Grade
-1
On-Die Termination (ODT) in Q tpy Units
SSTL18 (for DDRIO I/0 Bank with Fixed Codes)
Pseudo differential None 1.633 ns
True differential None 1.65 ns
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8.8. Differential I/0 Standards

Configuration of the 1/0O modules as a differential pair is handled by Microsemi SoC Products Group Libero® System-
on-Chip (SoC) 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).

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

8.8.1.1 Minimum and Maximum Input and Output Levels

Table 83+ LVDS DC Voltage Specification

Symbols Parameters Conditions | Min | Typ | Max | Units
LVDS Recommended DC Operating Conditions

VDDI Supply voltage 2.5V range 2.375 25 2.625 \%
VDDI Supply voltage 3.3 Vrange 3.15 3.3 3.45 \Y
LVDS DC Input Voltage Specification

VI DC Input voltage 2.5V range 0 - 2.925 V
\ DC input voltage 3.3 Vrange 0 - 3.45 \Y
IIH (DC) [Input current High - - 10 MA
IIL (DC) [Input current Low - - 10 MA
LVDS DC Output Voltage Specification

VOH DC output logic High 1.25 | 1425 1.6 V
VOL DC output logic Low 0.9 1.075 | 1.25 \%
LVDS Differential Voltage Specification

VOD Differential output voltage swing 250 350 450 mV
VOCM Output common mode voltage 1125 | 1.25 | 1.375 \Y,
VICM Input common mode voltage 0.05 125 | 2.35 \Y,
VID Input differential voltage 100 350 600 mV

Table 84« LVDS AC Specifications

Symbols | Parameters Conditions | Min | Typ | Max | Units
LVDS Maximum AC Switching Speed
Maximum data rate AC loading: 12 pF /100 Q
Dmax: | or MSIO 1/0 Bank) differential load - - 480 | Mbps
Maximum data rate AC loading: 10 pF /100 Q
Dmax | tor MSIOD 1/0 Bank) differential load - - 480 | Mbps

LVDS Impedance Specification

Rt |Termination resistance |— | - | 100 | - | Q

LVDS AC Test Parameters Specifications

Vtrip Measuring/trip point for data path — | Cross point| - \%
Rent Resistance for enable path (t7y, t7|, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, t7, tyz, t, 2) - 5 - pF
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Table 94+ M-LVDS AC Specifications

Symbols Parameters Conditions Min Typ Max Units
M-LVDS Maximum AC Switching Speeds

Maximum data rate AC loading: 2pF /100 Q
Dmax 1 for MSIO 1/0 Bank) differential load - - 450 | Mbps

M-LVDS Impedance Specification

Rt Termination resistance - - 50 - Q

M-LVDS AC Test Parameters Specifications

VTrip Measuring/trip point for data path - c;'gits - \%
Rent Resistance for enable path (tz4, tz, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tz, tz,, thz, t 2) - 5 - pF

8.8.3.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)

Table 95+ M-LVDS AC Switching Characteristics for Receiver (Input Buffers)
Worst-case Automotive Grade 2 conditions: T; = 125°C, VDD = 1.14 V, VDDI= 2.375 V

Speed Grade
-1
On-Die Termination (ODT) in Q tpy Units
None 3.011 ns
M-LVDS (for MSIO 1/O Bank) 100 3.006 ns
None 2.722 ns
M-LVDS (for MSIOD 1/O Bank) 100 2.725 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 96 « M-LVDS AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Automotive Grade 2 conditions: Ty = 125°C, VDD = 1.14 V, VDDI= 2.375 V

Speed Grade
-1
top tz tzn thz tiz Units
M-LVDS (for MSIO 1/O Bank) 2.78 2.632 2.616 2.447 2.436 ns
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Figure 8 « /0 Register Output Timing Diagram

Table 109 « Output/Enable Data Register Propagation Delays
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Measuring Speed
Nodes Grade
Parameter Description (from, to)* -1 Units
toyp Bypass Delay of the Output/Enable Register F,G or H,I 0.364 ns
tocLka Clock-to-Q of the Output/Enable Register E,GorE,|l 0.272 ns
tosup Data Setup Time for the Output/Enable Register AEorJ,E 0.196 ns
toHD Data Hold Time for the Output/Enable Register AEor JE 0 ns
tosue Enable Setup Time for the Output/Enable Register B,E 0.433 ns
toHE Enable Hold Time for the Output/Enable Register B.E 0 ns
tosusL Synchronous Load Setup Time for the Output/Enable Register D,E 0.203 ns
tonsL Synchronous Load Hold Time for the Output/Enable Register D,E 0 ns
Asyncihronous Clear-to-Q of the Output/Enable Register C.GorCll 0523 ns
(ADn=1)
toaLn2a .
Asyncihronous Preset-to-Q of the Output/Enable Register C.GorC,l 0545 ns
(ADN=0)
¢ Asynchronous Load Removal Time for the Output/Enable CE 0 ns
OREMALn Register ’
{ORECALN gz)é?sc';tr;rronous Load Recovery Time for the Output/Enable CE 0.035 ns
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Figure 10 ¢ Input DDR Timing Diagram
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8.10.4 Output DDR Module
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Figure 11 « Output DDR Module
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Table 118 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 1Kx18
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade
-1
Parameter Description Min Max [ Units
tSRSTHD Synchronous Reset Hold Time 0.037 - ns
twesu Write Enable Setup Time 0.402 - ns
tWEHD Write Enable Hold Time 0.25 - ns
Fmax Maximum Frequency - 300 MHz
Table 119 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2Kx9
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
Speed Grade
-1
Parameter Description Min Max Units
toy Clock Period 3.333 - ns
teLKMPWH Clock Minimum Pulse Width High 1.5 - ns
teLkMPWL Clock Minimum pulse Width Low 1.5 - ns
tpLcy Pipelined Clock Period 3.333 - ns
tPLCLKMPWH Pipelined Clock Minimum Pulse Width High 1.5 - ns
tpLcLKMPWL Pipelined Clock Minimum pulse Width Low 1.5 - ns
Read Access Time with Pipeline Register - 0.346 ns
toLkea Read Access Time without Pipeline Register - 2.346 ns
Access Time with Feed-Through Write Timing - 1.578 ns
tADDRSU Address Setup Time 0.49 - ns
tADDRHD Address Hold Time 0.282 - ns
tbsu Data Setup Time 0.346 - ns
toHD Data Hold Time 0.084 - ns
taLksU Block Select Setup Time 0.214 - ns
tBLKHD Block Select Hold Time 0.223 - ns
tBLk2q Blogk Select to Out Disable Time (when Pipe-Lined Registered _ 1578 ns
is Disabled)
teLkmPW Block Select Minimum Pulse Width 0.218 - ns
tRDESU Read Enable Setup Time 0.5 - ns
tRDEHD Read Enable Hold Time 0.073 - ns
fROPLESU gi_pglci)njg_l:\l’z?\la)d Enable Setup Time (A_DOUT_EN, 0256 B ns
{ROPLEHD ;ipsgnjg I'\I’E?\lad Enable Hold Time (A_DOUT_EN, 0106 _ ns
_ _EN)
troq Asynchronous Reset to Output Propagation Delay - 1.569 ns
tRSTREM Asynchronous Reset Removal Time 0.522 - ns
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Table 128 « uSRAM (RAM256x4) in 256x4 Mode
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Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade
-1
Parameter Description Min Max Units
tsrsTSU Read Synchronous Reset Setup Time 0.279 - ns
tsrRsTHD Read Synchronous Reset Hold Time 0.062 - ns
tcey Write Clock Period 4 - ns
tcoLKMPWH Write Clock Minimum Pulse Width High 1.8 - ns
tcoLkMPWL Write Clock Minimum Pulse Width Low 1.8 - ns
tsLKCSU Write Block Setup Time 0.417 - ns
tBLKCHD Write Block Hold Time 0.007 - ns
toincsu Write Input Data setup Time 0.104 - ns
tDINCHD Write Input Data hold Time 0.142 - ns
tADDRCSU Write Address Setup Time 0.091 - ns
tADDRCHD Write Address Hold Time 0.253 - ns
twecsu Write Enable Setup Time 0.41 - ns
tWECHD Write Enable Hold Time -0.027 - ns
Fmax Maximum Frequency - 250 MHz
Table 129 « uSRAM (RAM512x2) in 512x2 Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
Speed Grade
-1

Parameter Description Min Max | Units
tey Read Clock Period 4 - ns
teLKMPWH Read Clock Minimum Pulse Width High 1.8 ns
teLKMPWL Read Clock Minimum pulse Width Low 1.8 - ns
teLcy Read Pipe-line clock period 4 - ns
tPLCLKMPWH Read Pipe-line clock Minimum Pulse Width High 1.8 - ns
tPLCLKMPWL Read Pipe-line clock Minimum Pulse Width Low 1.8 - ns

Read Access Time with Pipeline Register - 0.276 ns
feLkza Read Access Time without Pipeline Register - 1.824 ns

Read Address Setup Time in Synchronous Mode 0.311 - ns
aDDRsU Read Address Setup Time in Asynchronous Mode 2.023 - ns

Read Address Hold Time in Synchronous Mode 0.141 - ns
tADDRHD —

Read Address Hold Time in Asynchronous Mode -0.599 - ns
tRDENSU Read Enable Setup Time 0.287 - ns
tRDENHD Read Enable Hold Time 0.059 - ns
teLKsU Read Block Select Setup Time 1.898 - ns
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12. Embedded NVM (eNVM) Characteristics

Table 131 « eNVM Read Performance
Worst-Case Conditions: VDD = 1.14 V, VPPNVM = VPP = 2.375 V

Symbol Description Operating Temperature Range Unit
T, Junction Temperature Range -55°C to 125°C -40°C to 100°C 0°C to 85°C °C
Speed grade -1 Std -1 Std -1 Std -
FMAXREAD eNVM Maximum Read Frequency 25 25 25 25 25 25 | MHz

Table 132 « eNVM Page Programming
Worst-Case Conditions: VDD = 1.14 V, VPPNVM = VPP = 2.375 V

Symbol Description Operating Temperature Range Unit
T, Junction Temperature Range -55°C to 125°C -40°C to 100°C 0°C to 85°C °C
Speed grade -1 Std -1 Std -1 Std -

tPAGEPGM eNVM Page Programming Time 40 40 40 40 40 40 ms

13. Crystal Oscillator

Table 133 describes the electrical characteristics of the crystal oscillator in the IGLOO2 FPGA and SmartFusion2 SoC
FPGAs.

Table 133 « Electrical Characteristics of the Crystal Oscillator — High Gain Mode (20 MHz)
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V

Parameter Description Min Typ Max Units
FXTAL Operating frequency - 20 - MHz
ACCXTAL Accuracy - - 0.006 %
CYCXTAL Output duty cycle - 49-51 47-53 %
JITPERXTAL Output Period Jitter (peak to peak) - 200 300 ps
JITCYCXTAL F?eu;i;n Cycle to Cycle Jitter (peak to _ 200 550 ps
IDYNXTAL Operating current - 1.5 - mA
VIHXTAL Input logic level High 0.9 x VPP - - \%
VILXTAL Input logic level Low - - 0.1 x VPP \%

SUXTAL Startup time (with regard to stable _ _ 1 ms
oscillator output)
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Table 146 « Mathblock With Input Register Used and Output in Bypass Mode

Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
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Speed Grade
Mathblock With Input Register Used and Output in Bypass Mode -1
Parameter Description Min Max Units
tMmisu Input Register Setup time 0.149 - ns
tMIHD Input Register Hold time 0.08 - ns
tMSRSTENSU Synchronous Reset/Enable Setup time 0.185 - ns
tMSRSTENHD Synchronous Reset/Enable Hold time -0.012 - ns
tMARSTREM Asynchronous Reset Removal time -0.005 - ns
tMARSTREC Asynchronous Reset Recovery time 0.088 - ns
tmica Input Register Clock to Output delay - 2.52 ns
tMepIN2G CDIN to Output delay - 1.951 ns
Table 147 « Mathblock With Input and Output in Bypass Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
Speed Grade
Mathblock With Input and Output in Bypass Mode -1
Parameter Description Min Max | Units
tmia Input to Output delay - 2.568 ns
tMepIN2Q CDIN to Output delay - 1.951 ns
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20. Flash*Freeze Timing Characteristics

Table 148 « Flash*Freeze Entry and Exit Times
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD=1.14 V
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Entry/Exit
Symbols Parameters Conditions Timing Units | Notes
eNVM and MSS/HPMS PLL = ON 160 us 1
TFF_ENTRY | Entry time
eNVM and MSS/HPMS PLL = OFF 215 us 1
eNVM and MSS/HPMS PLL = ON during F*F 100 us 1
eNVM = ON and MSS/HPMS PLL =OFF
during F*F and MSS/HPMS PLL turned back 136 us 1
Exit Time with [ on at exit
respect to MSS
PLL Lock eNVM and MSS PLL = OFF during F*F and 200 us 1
both are turned back on at exit
eNVM = OFF and MSS PLL = ON during F*F 200 s 1
TFF_EXIT and eNVM turned back on at exit H
Exit Time with|€NVM and MSS/HPMS PLL = ON during F*F 1.5 ms 1,2
respect to Fabric | eNVM and MSS PLL = OFF during F*F and 15 s 12
PLL Lock both are turned back on at exit ' ’
Exit Time with|€NVMand MSS/HPMS PLL = ON during F*F 21 us 1,2
respect to Fabric | eNvM and MSS PLL =O FF during F*F and o5 s ]
buffer output both are turned back on at exit H
Notes:
1. F*F entry and exit times were measured with FCLK = 100 MHz
2. PLL Lock Delay set to 1024 cycles (default)
21. DDR Memory Interface Characteristics
Table 149 « DDR Memory Interface Characteristics
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V
Supported Data Rate
Standard Min ‘ Typ Max Unit
DDR3 667 Mbps
DDR2 667 Mbps
LPDDR 50 ‘ — 400 Mbps

Revision 2

95




& Microsemi

SmartFusion2 SoC and IGLOO2 FPGA Automotive Grade 2

J

- N\ \
N/ X X
TRISE TFALL

s j NN flow o 1 N
| g—

i

t, t t,

SU;STA S tioisTa HD;DAT SUIDAT

Figure 16 » I1°C Timing Parameter Definition

24.3 Serial Peripheral Interface (SPI) Characteristics

This section describes the DC and switching of the SPI interface. Unless otherwise noted, all output characteristics
given are for a 35 pF load on the pins and all sequential timing characteristics are related to SPI_x_CLK. For timing
parameter definitions, refer to Figure 17 on page 102.

Table 159 « SPI Characteristics
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

All Devices/Speed Grades
Symbol Description Min | Typ | Max | Unit | Notes
SPI_[0]1]_CLK minimum period
SPI_[0|1]_CLK = PCLK/2 12 - - ns -
SPI_[0|1]_CLK = PCLK/4 241 - - ns -
ep SPI_[0]1]_CLK = PCLK/8 48.2 - - ns -
SPI_[0]1]_CLK = PCLK/16 0.1 - - us -
SPI_[0]1]_CLK = PCLK/32 0.19 - - us -
SPI_[0|1]_CLK = PCLK/64 0.39 - - us -
SPI_[0|1]_CLK = PCLK/128 0.77 - - us -
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 -
P2 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 - - ps -
Notes:

1. For specific Rise/Fall Times board design considerations and detailed output buffer resistances, use the corresponding
IBIS models located on the Microsemi SoC Products Group website:
http://www.microsemi.com/products/fpga-soc/design-resources/ibis-models.

2. For allowable pclk configurations, refer to the Serial Peripheral Interface Controller section in the UGO0331:
SmartFusion2 Microcontroller Subsystem User Guide.
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Table 159 « SPI Characteristics (continued)
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

All Devices/Speed Grades

Symbol Description Min | Typ |Max Unit | Notes

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 -

5P 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 - - V] -
SPI_[0]1]_CLK = PCLK/128 0.385 - - us -
SPI_[0|1]_CLK,  SPI_[0]1]_DO,

sp4 SPI_[0|1]_SS rise time (10%- - 2.77 - ns 1
90%)

sp5 SPI_[0]1]_CLK,  SPI_[0]1]_DO, _ 2006| - ns 1

SPI_[0]1]_SS fall time (10%-90%)

SPI Master Configuration

spbm SPI_[0]1]_DO setup time (SPI_x_CLK_period/2) - 3.0 - - ns 2
sp7m SPI_[0|1]_DO hold time (SPI_x_CLK_period/2) — 2.5 - - ns 2
sp8m SPI_[0|1]_DI setup time 8 - - ns 2
sp9m SPI_[0|1]_DlI hold time 2.5 - - ns 2
SPI Slave Configuration

sSp6s SPI_[0]1]_DO setup time (SPI_x_CLK_period/2) — 12.0 - - ns 2
sp7s SPI_[0]|1]_DO hold time (SPI_x_CLK_period/2) + 3.0 - - ns 2
sp8s SPI_[0|1]_DI setup time 2 - - ns 2
sp9s SPI_[0|1]_DlI hold time 3 - - ns 2
Notes:

1. For specific Rise/Fall Times board design considerations and detailed output buffer resistances, use the corresponding
IBIS models located on the Microsemi SoC Products Group website:
http://www.microsemi.com/products/fpga-soc/design-resources/ibis-models.

2. For allowable pclk configurations, refer to the Serial Peripheral Interface Controller section in the UGO0331:
SmartFusion2 Microcontroller Subsystem User Guide.
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