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Table 7« Package Thermal Resistance

05a

Product M2GL/M2S Still Air 1.0m/s 2.5m/s 0,8 0;c Units
005

FGG484 19.36 15.81 14.63 9.74 5.27 °C/wW
VFG256 41.30 38.16 35.30 28.41 3.94 °C/W
VFG400 20.19 16.94 15.41 8.86 4.95 °C/wW
010

FGG484 18.22 14.83 13.62 8.83 4.92 °C/wW
VFG256 37.36 34.26 31.45 24.84 7.89 °C/W
VFG400 19.40 15.75 14.22 8.1 4.22 °C/IwW
025

FGG484 17.03 13.66 12.45 7.66 4.18 °C/W
VFG256 33.85 30.59 27.85 21.63 6.13 °C/W
VFG400 18.36 14.89 13.36 7.12 3.41 °C/wW
060

FGG484 15.40 12.06 10.85 6.14 3.15 °C/wW
VFG400 17.45 14.01 12.47 6.22 2.69 °C/W
FGG676 15.49 12.21 11.06 7.07 3.87 °C/wW
090

FGG484 14.64 11.37 10.16 5.43 2.77 °C/wW
FGG676 14.52 11.19 10.37 6.17 3.24 °C/W

4.3.2 Theta-JA

Junction-to-ambient thermal resistance (6,,) is determined under standard conditions specified by JEDEC (JESD-51),
but it has little relevance in actual performance of the product. It should be used with caution, but it is useful for
comparing the thermal performance of one package to another.

The maximum power dissipation allowed is calculated using EQ 4.

T -T
Maximum Power Allowed = —XMAX)__AMAX)
6.a
EQ4
The absolute maximum junction temperature is 125°C. EQ 5 shows a sample calculation of the absolute maximum

power dissipation allowed for the M2GL0O60TS-1FGG484 package at Automotive Grade 2 temperature and in still air,
where:

6ja = 15.4°C/W (taken from Table 7 on page 6).
Tpn = 105°C
Maximum Power Allowed = 122°C-105°C _ 4 5y

15.4°C/W

EQS5
The power consumption of a device can be calculated using the Microsemi SoC Products Group power calculator. The
device's power consumption must be lower than the calculated maximum power dissipation by the package.
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Table 30« LVCMOS 2.5V Transmitter Drive Strength Specifications

Output Drive Selection
DDRIO I/0 Bank

MSIO MSIOD (With Software Default VOH (V) VOL (V) | IOH (at VOH) | IOL (at VOL)
I/O Bank [I/O Bank Fixed Code) Min Max mA mA
2mA 2mA 2mA 1.7 0.7 2 2
4 mA 4 mA 4 mA 1.7 0.7 4 4
6 mA 6 mA 6 mA 1.7 0.7 6 6
8 mA 8 mA 8 mA 1.7 0.7 8 8
12 mA 12 mA 12 mA 1.7 0.7 12 12
16 mA N/A 16 mA 1.7 0.7 16 16
Note: For board design considerations, output slew rates extraction, detailed output buffer resistances and I/V Curve

use the corresponding IBIS models located at:

http://www.microsemi.com/products/fpga-soc/design-resources/ibis-models.

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

Table 31« LVCMOS 2.5V AC Switching Characteristics for Receiver (Input Buffers)
Worst-case Automotive Grade 2 Conditions: Ty = 125°C, VDD =1.14 V, VDDI = 2.375 V

Speed Grade
On-Die Termination -1
(ODT) in Q tpy tpys Units
LVCMOS 2.5V (for DDRIO I/O Bank) None 1.903 2.021 ns
LVCMOS 2.5 V (for MSIO I/0 Bank) None 2.689 2.698 ns
LVCMOS 2.5 V (for MSIOD I/O Bank) None 2.447 2.46 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 32+ LVCMOS 2.5V AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Automotive Grade 2 Conditions: T; = 125°C, VDD =1.14 V, VDDI = 2.375 V

Speed Grade
Output Drive -1
Selection Slew Control top | tzL | tzn | thz | t z Units
LVCMOS 2.5V (for DDRIO I/0O Bank with Fixed Code)
slow 3.967 | 3.664 3.986 4172 | 3.811 ns
medium 3.625 3.38 3.647 3.882 | 3.458 ns
2mA medium_fast 3.485 | 3.259 3.507 3.747 | 3.327 ns
fast 3.458 | 3.253 3.48 3.74 3.31 ns
slow 3.371 | 2.942 3.362 5.148 | 4.71 ns
medium 3.063 | 2.701 3.059 4.874 | 4.381 ns
4 mA medium_fast 2925 | 2.566 2.92 4686 | 4.248 ns
fast 2.91 2.559 2.905 4.683 | 4.238 ns
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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 53 « PCI/PCI-X AC Specifications (Applicable to MSIO Bank Only)

Symbols Parameters Conditions Min Typ Max | Units
PCI/PCI-X AC Specifications

Dmax Maximum data rate (MSIO I/O[AC Il_gad.lng: per JEDEC _ B 560 Mbps
Bank) specifications

PCI/PCI-X AC Test Parameters Specifications

Vtrip Measuring/trip point for data path (falling edge) - 0.615 x VDDI - V
Vtrip Measuring/trip point for data path (rising edge) - 0.285 x VDDI - \Y,
Rtt_test Resistance for data test path - 25 - Q
Rent Resistance for enable path ({74, tz, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, tz, thz, t.2) - 5 - pF
Cload Capacitive loading for data path (tpp) - 10 - pF

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

Table 54 « PCI/PCIX AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V, VDDI = 3.15V

oDT Spee(ilGrade
(On Die Termination)
inQ tpy tpys Units
PCI/PCIX
(for MSIO 1/O Bank) None 2.379 2.387 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 55« PCI/PCIX AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD =1.14 V, VDDI=3.15 V

Speed Grade
-1
top tzL tz thz t z Units
PCI/PCIX (for MSIO I/O Bank) 2.394 2.274 2.316 6.876 6.242 ns
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8.7. Memory Interface and Voltage Referenced 1/0O Standards

8.7.1 High-Speed Transceiver Logic (HSTL)

The High-Speed Transceiver Logic (HSTL) standard is a general purpose high-speed bus standard sponsored by IBM
(EIA/JESDS8-6). IGLOO2 FPGA and SmartFusion2 SoC FPGA devices support two classes of the 1.5 V HSTL. These
differential versions of the standard require a differential amplifier input buffer and a push-pull output buffer.

8.7.1.1 Minimum and Maximum Input and Output Levels Specification

Table 56 « HSTL DC Voltage Specification (Applicable to DDRIO I/O Bank Only)

Symbols Parameters | Conditions | Min | Typ | Max Units
HSTL Recommended DC Operating Conditions
VDDI Supply voltage 1.425 1.5 1.575 Vv
VTT Termination voltage 0.698 0.750 0.803 \%
VREF Input reference voltage 0.698 0.750 0.803 \Y,
HSTL DC Input Voltage Specification
VIH (DC) DC input logic High VREF +0.1| - 1.575 \Y,
VIL (DC) DC input logic Low -0.3 - |VREF-0.1| V
IIH (DC) Input current High - - 10 MA
IIL (DC) Input current Low - - 10 MA
HSTL DC Output Voltage Specification
HSTL Class |
VOH DC output logic High VDDI-04| - - \Y,
VOL DC output logic Low - - 0.4 \%
IOH at VOH [Output minimum source DC current -7.0 - - mA
IOL at VOL |Output minimum sink current 7.0 - - mA
HSTL Class Il
VOH DC output logic High vDDI-04 | - - \%
VOL DC output logic Low - - 0.4 \%
IOH at VOH |Output minimum source DC current -15.0 - - mA
IOL at VOL [Output minimum sink current 15.0 - - mA
HSTL DC Differential Voltage Specifications
VID (DC) |DC input differential voltage 0.2 | - | - v
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8.7.4 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 I/Os support both
standards for single-ended signaling and differential signaling for SSTL18. This standard requires a differential

amplifier input bu

8.7.4.1 Minimum and Maximum Input and Output Levels Specification

ffer and a push-pull output buffer.
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Table 64« DDR2/SSTL18 AC/DC Minimum and Maximum Input and Output Levels Specification
Symbols Parameters Min | Typ | Max | Units | Notes
Recommended DC Operating Conditions
VDDI Supply voltage 1.71 1.8 1.89 V -
VTT Termination voltage 0.838 0.900 0.964 \Y, -
VREF Input reference voltage 0.838 0.900 0.964 \% -
SSTL18 DC Input Voltage Specification
VIH (DC) DC input logic High VREF + 0.125 - 1.89 \ -
VIL (DC) DC input logic Low -0.3 - VREF - 0.125 \Y -
IIH (DC) Input current High - - 10 MA -
IIL (DC) Input current Low - - 10 MA -
SSTL18 DC Output Voltage Specification

SSTL18 Class | (DDR2 Reduced Drive)
VOH DC output logic High VTT + 0.603 - - \% -
VOL DC output logic Low - - VTT-0.603 \% -
onavon [t e s s e | - ] - [ m | -
IOL at VOL %”Et)%to %”:Brg‘:;o :‘li;‘)k current -6.0 - - mA | -

SSTL18 Class Il (DDR2 Full Drive) *
VOH DC output logic High VTT + 0.603 - - \% -
VOL DC output logic Low - - VTT-0.603 \Y -
onatvon [Qunt e sowce 20 | - | - [ m | -
IOL at VOL %”[t)ﬁg‘lto %”:32‘::0 rf‘li;)k current ~12.0 - - mA -
SSTL18 DC Differential Voltage Specification
VID (DC) DC input differential voltage 0.3 | - | - | Vv | -
Note: *To meet JEDEC Electrical Compliance, use DDR2 Full Drive Transmitter.
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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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8.8.4 Mini-LVDS

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

8.8.4.1 Mini-LVDS Minimum and Maximum Input and Output Levels

Table 97 «

Mini-LVDS DC Voltage Specification

& Microsemi
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Symbols

Parameters Conditions

Min

Typ

Max

Units

Recommended DC Operating Conditions

VDDI |Supp|y voltage | 2.375 | 2.5 | 2.625 | Vv
Mini-LVDS DC Input Voltage Specification

Vi | DC Input voltage | 0 | - | 2.925 | Vv
Mini-LVDS DC Output Voltage Specification

VOH DC output logic High 125 | 1425 1.6 \Y,
VOL DC output logic Low 0.9 1.075 | 1.25 \%
Mini-LVDS Differential Voltage Specification

VOD Differential output voltage swing 300 - 600 mV
VOCM Output common mode voltage 1 - 1.4 \%
VICM Input common mode voltage 0.3 - 1.2 V
VID Input differential voltage 100 - 600 mV
Table 98+ Mini-LVDS AC Specifications

Symbols Parameters Conditions | Min Typ | Max | Units
Mini-LVDS Maximum AC Switching Speed

Dmax Maximum data rate (MSIO 1/O Bank) A.C Iogdlng: 2pF /1000 - - 460 | Mbps

differential load
Maximum data rate (MSIOD I/O|AC loading: 10pF /100 Q B B

Dmax Bank) differential load 480 Mbps
Mini-LVDS Impedance Specification

Rt Termination resistance | - 100 | - | Q
Mini-LVDS AC Test Parameters Specifications

VTrip Measuring/trip point for data path - C;):)c:zts - \%
Rent Resistance for enable path (tzy, t7, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, tz., thz, t.2) - 5 - pF
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8.8.4.2. AC Switching Characteristics

AC Switching Characteristics for Receiver (Input Buffers)

Table 99 «

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

Speed Grade
-1
On-Die Termination (ODT) in Q tpy Units
None 3.112 ns
Mini-LVDS (for MSIO 1/O Bank) 100 2.995 ns
None 2.612 ns
Mini-LVDS (for MSIOD I/O Bank) 100 2.612 ns
AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Table 100 « Mini-LVDS AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V, VDDI= 2.375 V
Speed Grade
-1
top tz1 tzn thz tz Units

Mini-LVDS (for MSIO 1/O Bank) 2.3 2.602 2.59 2.306 2.32 ns
Mini-LVDS (for MSIOD I/O Bank)

No pre-emphasis 1.652 1.84 1.833 1.988 1.965 ns
Min pre-emphasis 1.652 1.84 1.833 1.988 1.965 ns
Med pre-emphasis 1.577 1.868 1.86 2.02 1.994 ns
Max pre-emphasis 1.555 1.894 1.883 2.048 2.019 ns
8.8.5 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.

8.8.5.1 Minimum and Maximum Input and Output Levels

Table 101 « RSDS DC Voltage Specification

Symbols Parameters Conditions | Min | Typ | Max | Units

Recommended DC Operating Conditions

VDDI Supply voltage 2.375 25 2.625 \%

RSDS DC Input Voltage Specification

VI DC input voltage | 0 | - | 2.925 Vv

RSDS DC Output Voltage Specification

VOH DC output logic High 1.25 1.425 1.6 Vv

VOL DC output logic Low 0.9 1.075 1.25 \%

RSDS Differential Voltage Specification

VOD Differential output voltage swing 100 - 600 mV

VOCM Output common mode voltage 0.5 - 15 \%
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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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Table 126 « uSRAM (RAM128x9) in 128x9 Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade
-1
Parameter Description Min Max [ Units
taLksU Read Block Select Setup Time 1.898 - ns
tBLKHD Read Block Select Hold Time -0.671 - ns
tBLk2q Eeaq Bloclf Sglect to Out Disable Time (when Pipe-Lined B 214 ns
egistered is Disabled)

Read Asynchronous Reset Removal Time (Pipelined Clock) -0.15 - ns
tRSTREM Read Asynchronous Reset Removal Time (Non-Pipelined

Clock) 0.047 - ns

Read Asynchronous Reset Recovery Time (Pipelined Clock) 0.524 - ns
tRsTREC Read Asynchronous Reset Recovery Time (Non-Pipelined

Clock) 0.244 - ns
troq II§.ead Asynchr_onous Reset to Output Propagation Delay (with _ 0.865 ns

ipe-Line Register Enabled)

tsrsTsU Read Synchronous Reset Setup Time 0.279 - ns
tsrRSTHD Read Synchronous Reset Hold Time 0.062 - ns
tcey Write Clock Period 4 - ns
tccLKMPWH 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
teLKCHD 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 0.24 - ns
twecsu Write Enable Setup Time 0.41 - ns
twecHD Write Enable Hold Time -0.027 - ns
Fmax Maximum Frequency - 250 | MHz
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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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Table 130 « uSRAM (RAM1024x1) in 1024x1 Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade

-1 Units

Parameter Description Min Max

Read Access Time with Pipeline Register - 0.274 ns
forkza Read Access Time without Pipeline Register - 1.839 ns

Read Address Setup Time in Synchronous Mode 0.31 - ns
aDDRSU Read Address Setup Time in Asynchronous Mode 2.041 - ns

Read Address Hold Time in Synchronous Mode 0.141 - ns
*ADDRKD Read Address Hold Time in Asynchronous Mode -0.623 - ns
tRDENSU Read Enable Setup Time 0.287 - ns
tRDENHD Read Enable Hold Time 0.059 - ns
tsLKsU Read Block Select Setup Time 1.898 - ns
tBLKHD Read Block Select Hold Time -0.671 - ns

¢ Read Block Select to Out Disable Time (when Pipe-Lined _ 2236 ns
BLK2Q Registered is Disabled) '

Read Asynchronous Reset Removal Time (Pipelined Clock) -0.15 - ns
tRSTREM Read Asynchronous Reset Removal Time (Non-Pipelined

Clock) 0.047 - ns

Read Asynchronous Reset Recovery Time (Pipelined Clock) 0.524 - ns
trsTREC Read Asynchronous Reset Recovery Time (Non-Pipelined

Clock) 0.244 - ns

¢ Read Asynchronous Reset to Output Propagation Delay (With B 0.862 ns
R2Q Pipe-Line Register Enabled) '

tsrsTSU Read Synchronous Reset Setup Time 0.279 - ns
tSRSTHD 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
taLkcsu Write Block Setup Time 0.417 - ns
tBLKCHD Write Block Hold Time 0.007 - ns
tDINCSU Write Input Data setup Time 0.003 - ns
tpiINCHD Write Input Data hold Time 0.142 - ns
tADDRCSU Write Address Setup Time 0.091 - ns
tADDRCHD Write Address Hold Time 0.255 - ns
twecsu Write Enable Setup Time 0.41 - ns
twECHD Write Enable Hold Time -0.027 - ns
Fmax Maximum Frequency - 250 MHz
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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 163 « SPI Characteristics

Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)
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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 -

3 SPI_[0]1]_CLK = PCLK/8 241 - - ns -

sp
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 - - VES -
SPI_[0]1]_CLK, SPI_[0|1]_DO,

sp4 SPI_[0]1]_SS rise time (10%- - 277 - ns 1
90%)
SPI_[0|1]_CLK, SPI_[0|1]_DO,

sp5 SPI_[0]1]_SS fall time (10%- - 2.906 - ns 1
90%)

SPI| Master Configuration

spém 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 25 - - ns 2

SPI Slave Configuration

spbs 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]_DI 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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Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in Table 1 on page 1 is designated as either "Product Brief," "Advance," "Preliminary," or
"Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production.

This label only applies to the DC and Switching Characteristics chapter of the datasheet and will only be
used when the data has not been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Production

This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Revision 2 107



Microsemi.

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2015 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi  Corporation. All  other
trademarks and service marks are the
property of their respective owners.

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world’s standard for time; voice
processing devices; RF solutions; discrete components; security technologies and scalable
anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as
custom design capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and
has approximately 3,600 employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the entire
risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or
implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
document or to any products and services at any time without notice.

51700134-2/09.15


mailto:sales.support@microsemi.com
www.microsemi.com

