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3. Product Briefs and Pin Descriptions

The product brief and pin descriptions are published separately:
+ PBO0121: IGLOO2 Product Brief
+ DS0124: IGLOO2 Pin Descriptions
« PBO0115: SmartFusion2 SoC FPGA Product Brief
*  DS0115: SmartFusion2 Pin Descriptions

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 FI?.S core supply voltage. Must always power this 03| 132 Vv _
Power supply for charge pumps (for normal
VPP operation and programming). Must always power| -0.3 | 3.63 \% -
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 Vv -
FDDR_PLL_VDDA Analog power pad for FDDR PLL -0.3 ] 3.63 V -
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(363| 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

VDDIx DC FPGA 1/O buff I It f

uffer supply voltage for

MSIOD/DDRIO 1/O Banks 0312751V B

Vi I/O Input voltage for MSIO 1/0O Bank -0.3 | 3.63 \Y, -
I/O Input voltage for MSIOD/DDRIO 1/O Bank -03|275| V -
Analog sense circuit supply of embedded

VPPNVM nonvolatile memory (eNVM). Must be shorted to| -0.3 | 3.63 \% -
VPP.
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Table 3« Recommended Operating Conditions (continued)

Symbol Parameter Conditions | Min Typ Max | Units | Notes
Rzéﬁg\; 2375 25 | 2625 | V -
PLLO_PLL1_HPMS_MDDR_VDDA |Analog power pad for
- - - - MDDR PLL 33V
i 315 | 33 3.45 \ -
Range
R’Zéﬁg;/e 2375 25 | 2625 | V -
CCC_XX[01]_PLL_VDDA Analog power pad for
PLLO-5 33V
X 315 [ 3.3 3.45 \ -
Range
; Rzaﬁg;; 2375 25 | 2625 | V 2
High supply voltage for
SERDES_[01]_PLL_VDDA PLL SERDES[01] v
' 315 | 33 3.45 \% 2
Range

Analog power for
SERDES[01] PLL lanes

SERDES [01]_L[0123]_VDDAPLL |0-3. It is a +25 V - 2375 | 25 2.625 \% -
SERDES internal PLL
supply.

TX/RX  analog I/0
voltage. Low voltage
power for the lanes of B B
SERDES_[01]_L[0123] VDDAIO SERDESIFO. Itis a 1.14 1.2 1.26 \Y

+1.2 V SERDES PMA

supply.

SERDES_[01]_VDD PCle/PCS Power supply - 1.14 1.2 1.26 \Y -
1.2 V DC supply voltage - 1.14 1.2 1.26 \% -
1.5V DC supply voltage - 1.425 1.5 1.575 \% -
1.8 V DC supply voltage - 1.71 1.8 1.89 \% -
2.5V DC supply voltage - 2375 | 25 | 2.625 \Y -

VDDIx 3.3V DC supply voltage - 3.156 3.3 3.45 \ -
LVDS differential 1/0 - 2375 | 25 3.45 \Y -
BLVDS, MLVDS, Mini-

LVDS, RSDS differential - 2375 | 25 | 2625 \ -
110

LVPECL differential 1/0 - 3.15 3.3 3.45 \ -
Reference Voltage

e I - K 7 I O
MDDR(Bank5)
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5. Power Consumption

5.1 Quiescent Supply Current

Table 8« Quiescent Supply Current Characteristics

Modes and Configurations
Power Supplies/Blocks Non-Flash*Freeze Mode | Flash*Freeze Mode | Notes
FPGA Core On Off -
VDD / SERDES_[01]_VDD On On 1
VPP / VPPNVM On On -
MDDR_PLL_VDDA
CCC_XX[01]_PLL_VDDA oV oV :
PLLO_PLL1_MDDR_VDDA
FDDR_PLL_VDDA
SERDES_[01]_PLL_VDDA oV oV 3
SERDES_[01]_L[0123] VDDAPLL /VDD_2V5 On On 3
SERDES_[01]_L[0123]_VDDAIIO On On 3
\VDDIx On On 2,4
VREFx On On -
MSSDDR CLK 32 kHz 32 kHz -
RAM On Sleep state -
HPMS Controller 50 MHz 50 MHz -
50 MHz Oscillator (enable/disable) Enabled Disabled -
1 MHz Oscillator (enable/disable) Disabled Disabled -
Crystal Oscillator (enable/disable) Disabled Disabled -

Notes:

1. SERDES_[01]_VDD Power Supply is shorted to VDD.

2. VDDIx has been set to ON for test conditions as described. Banks on the east side should always be powered with the
appropriate VDDI Bank supplies. For details on bank power supplies, refer to the “Recommendation for Unused Bank
Supplies” table in the AC393: SmartFusion2 and IGLOO2 Board Design Guidelines Application Note.

3. SERDES and DDR blocks to be unused.
4. No Differential (that is to say, LVDS) I/O’s or ODT attributes to be used.

Table 9« SmartFusion2 and IGLOO2 Quiescent Supply Current — Typical Process

010 025 050 090 150
Parameter Modes Conditions (VDD=1.2V|VDD=1.2V|VDD=1.2 V|VvDD=1.2 V|VDD=1.2 V|Units
Typical 6.9 8.9 13.1 15.4 275 | mA
IDCA Non- (Ty=25°C)
Flash’Freeze I Miltary 73.0 106.4 180.9 217.5 390.5 A
(T, = 125°C) ' ' ' ' S
Typical
(T, = 25°C) 2.6 3.7 5.1 5.1 8.9 mA
IDC2 Flash*Freeze I
ilitary
(T, = 125°C) 55.6 74.2 98.5 99.5 161.0 mA
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7. Timing Model
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Figure 1 « Timing Model
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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

& Microsemi
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Table 27« LVCMOS 2.5V DC Voltage Specification

Symbol | Parameters Conditions | 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) |DC input logic High (for MSIOD and DDRIO I/O Bank) 1.7 - 2.625 \% -
VIH (DC) |DC input logic High (for MSIO 1/O Bank) 1.7 - 2.75 \Y -
VIL (DC) [DC input logic Low -0.3 - 0.7 \Y, -
IIH (DC) Input current High - - 10 MA -
lIL (DC) Input current Low - - 10 MA -
LVCMOS 2.5 V DC Output Voltage Specification

VOH DC output logic High 1.7 - \% *
VOL DC output logic Low - - 0.7 \% *
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/O Bank) maximum drive/slew 360 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIO 1/O Bank) maximum drive/slew - - 360 | Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIOD 1/0O Bank) maximum drive/slew 370 Mbps
Table 29« LVCMOS 2.5V AC Test Parameters and Driver Impedance Specifications
Symbols Parameters Conditions Min Typ Max Units
LVCMOS 2.5 V Calibrated Impedance Option
Supported output driver 75, 60,
Rodt_cal calibrated impedance - - 50, 33, - Q
(for DDRIO 1/O Bank) 25,20
LVCMOS 2.5 V AC Test Parameters Specifications
Vtrip Measuring/trip point for data B B 12 B Vv
path
Rent Resistance for enable path _ _ oK _ o
(tzr: tz0 thz tz)
Capacitive loading for enable
Cent - - 5 - F
path (tzy, tzi, thz. tL2) P
Capacitive loading for data
Cload - - 5 - F
path (tpp) P
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Table 46« LVCMOS 1.2 V Minimum and Maximum DC Input and Output Levels
IIL (DC) |Input current Low - | - | 10 MA
LVCMOS 1.2 V DC Output Voltage Specification
VOH DC output logic High - VDDI % 0.75 - - \%
VOL DC output logic Low - - - VDDI x 0.25 \Y,
Table 47+ LVCMOS 1.2 V Maximum AC Switching Speeds
Symbols Parameters Conditions Min | Typ | Max Units
LVCMOS 1.2 V Maximum AC Switching Speed
Maximum data rate AC loading: 17 pF load,
Dmax | tor DDRIO 1/0 Bank) maximum drive/slew - - 180 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIO 1/0 Bank) maximum drive/slew B B 100 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax | ¢or MSIOD 1/0 Bank) maximum drive/slew - - 140 Mbps
Table 48« LVCMOS 1.2 V AC Calibrated Impedance and Test Parameters Specifications
Symbols Parameters Conditions Min | Typ | Max Units
LVCMOS 1.2 V AC Calibrated Impedance Option
Supported output driver calibrated impedance _ 75, 60, _
Rodt_cal | - DDRIO 1/0 Bank) 50, 40 Q
LVCMOS 1.2 V AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 0.6 - \%
Rent Resistance for enable path (tzy, t7|, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzp, tz,, thz, t.2) - 5 - pF
Cload Capacitive loading for data path (tpp) - 5 - pF
Table 49+ LVCMOS 1.2 V Transmitter Drive Strength Specifications
Output Drive Selection VOH (V) VOL (V)
DDRIO 1/O Bank IOH (at VOH) | IOL (at VOL)
MSIO I/0 Bank | MSIOD /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
N/A N/A 6 mA VDDI x 0.75 | VDDI x 0.25 6 6
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8.6.6.2. AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)

Table 50« LVCMOS 1.2 V AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Military Conditions: T;=125°C, VDD=1.14 V, VDDI= 1.14 V

Speed Grade
-1
ODT (On Die Termination) tpy tpys Units

I\I_V\I/tﬁl\g(zesd 1éid\és()for DDRIO 1/0 Bank none 2539 2 556 ns
none 4.888 4.845 ns

50 6.683 6.605 ns

75 5.923 5.847 ns

LVCMOS 1.2 V (for MSIO 1/0O Bank) 150 5.29 5.235 ns
none 4.281 4.235 ns

50 6.806 6.721 ns

75 5.643 5.564 ns

LVCMOS 1.2 V (for MSIOD 1I/0O Bank) 150 4813 4.753 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 51 «

Worst-Case Military Conditions: T;=125°C, VDD=1.14 V, VDDI= 1.14 V

LVCMOS 1.2 V AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Speed Grade
Output Drive L
Selection Slew Control top | tzL | tzn | thz | tLz Units
LVCMOS 1.2 V (for DDRIO I/O Bank with Fixed Code)
slow 6.938 | 5.599 6.948 7.568 | 6.612 ns
medium 6.1 4.814 6.114 7.201 6.234 ns
2mA medium_fast 5.675 | 4.409 5.676 6.971 | 6.048 ns
fast 5.633 | 4.379 5.634 6.958 | 6.037 ns
slow 6.328 | 4.892 6.316 8.339 | 7.306 ns
medium 5538 | 4.192 5.521 7.961 | 6.923 ns
4 mA medium_fast 5119 | 3.832 5.097 7.76 | 6.741 ns
fast 5.072 | 3.085 5.051 7.752 | 6.725 ns
slow 6.092 | 4.681 6.075 8.685 | 7.589 ns
medium 5.342 | 4.016 5.32 8.33 7.19 ns
o mA medium_fast 4.949 3.66 4.922 8.139 | 7.022 ns
fast 4903 | 3.622 4.876 8.107 | 7.006 ns
LVCMOS 1.2 V (for MSIO I/O Bank)
2mA slow 7.051 | 7.856 8.541 |10.387 | g8.768 ns
4 mA slow 7.385 | 7.027 7.815 |11.547 | 9.444 ns
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AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 59 « HSTL 15 AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Military Conditions: T; = 125°C, VDD = 1.14 V, VDDI = 1.425 V

Speed Grade
-1
top tz1 tzn thz tz Units
HSTL Class | (for DDRIO I/O Bank)
Single Ended 2.922 2.91 2.904 3.225 3.218 ns
Differential 2.907 2.757 2.755 2.662 2.66 ns
HSTL Class Il (for DDRIO I/O Bank)
Single Ended 2.817 2.735 2,735 2.644 2.644 ns
Differential 2.827 2.81 2.803 3.205 3.197 ns

8.7.2 Stub-Series Terminated Logic

Stub-Series Terminated Logic (SSTL) for 2.5 V (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.

8.7.3 Stub-Series Terminated Logic 2.5V (SSTL2)

SSTL2 Class | and Class |l 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 [/Os 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.

8.7.3.1 Minimum and Maximum DC Input and Output Levels Specification

Table 60+ DDR1/SSTL2 Minimum and Maximum DC Input and Output Levels

Symbols Parameters Conditions Min | Typ | Max Units

Recommended DC Operating Conditions

VDDI Supply voltage 2.375 25 2.625 \%
VTT Termination voltage 1.164 1.250 1.339 \%
VREF Input reference voltage 1.164 1.250 1.339 \%
SSTL2 DC Input Voltage Specification

VIH (DC) DC input logic High VREF + 0.15 - 2.625 \Y
VIL (DC) DC input logic Low -0.3 - VREF -0.15| V
IIH (DC) Input current High - - 10 MA
lIL (DC) Input current Low - - 10 MA

SSTL2 DC Output Voltage Specification
SSTL2 Class | (DDR Reduced Drive)

VOH DC output logic High VTT + 0.608 - - V
VOL DC output logic Low - - VTT - 0.608 \Y
IOH at VOH [Output minimum source DC current 8.1 - - mA
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Table 68 « DDR3 SSTL15 DC Voltage Specification (for DDRIO 1/O Bank Only) (continued)

Symbols Parameters Conditions Min Typ Max Units
SSTL15 DC Output Voltage Specification
DDR3/SSTL15 Class | (DDR3 Reduced Drive)

VOH DC output logic High 0.8 x VDDI - - \Y
VOL DC output logic Low - - 0.2 x VDDI Vv
IOH at VOH | Output minimum source DC current 6.5 - - mA
IOL at VOL | Output minimum sink current -6.5 - - mA
SSTL15 Class Il (DDR3 Full Drive)

VOH DC output logic High 0.8 x VDDI - - \%
VOL DC output logic Low - - 0.2 x VDDI \%
IOH at VOH | Output minimum source DC current 7.6 - - mA
IOL at VOL | Output minimum sink current -7.6 - - mA
SSTL15 Differential Voltage Specification

VID DC input differential voltage 0.2 - - \Y,

Note: *To meet JEDEC Electrical Compliance, use DDR3 Full Drive Transmitter.

Table 69 « DDR3/SSTL15 AC Specifications

Symbols Parameters Conditions Min Typ Max Units
SSTL15 AC Differential Voltage Specification
VDIFF AC input differential voltage 0.3 - - \%
. . . 0.5 x VDDI 0.5xVDDI +
Vx AC differential cross point voltage Z 0150 - 0.150 \%

SSTL15 Maximum AC Switching Speed (for DDRIO I/O Banks Only)

. AC loading: per
Dmax Maximum data rate JEDEC specifications - - 600 Mbps

SSTL15 AC Calibrated Impedance Option

Supported output driver | Reference resistor

Rref calibrated impedance =240 Q B 34,40 B Q
RTT Effective impedance value | Reference resistor _ 20, 30, 40, _ 0
(ODT) =240Q 60, 120

SSTL15 AC Test Parameters Specifications

Vtrip Measuring/trip point for data path - 0.75 - \%

Rent Resistance for enable path ({74, tz, thz, t 2) - 2k - Q

Cent Capacitive loading for enable path (tz4, tz, thz, t 2) - 5 - pF

Rit test Reference resistance for data test path for SSTL15 _ 50 _ 0
- Class | (tpp)

Rit test Reference resistance for data test path for SSTL15 B o5 B o
- Class Il (tpp)

Cload Capacitive loading for data path (tpp) - 5 - pF
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8.7.6.2 AC Switching Characteristics

Table 75+ LPDDR AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Military Conditions: T;=125°C, VDD=1.14 V, VDDI=1.71 V

Speed Grade
-1
ODT (On Die Termination) tpy Units
LPDDR (for DDRIO I/O Bank with Fixed Codes)
Pseudo-Differential None 1.633 ns
True-Differential None 1.65 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 76 « LPDDR AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Military Conditions: T;=125°C, VDD=1.14 V, VDDI=1.71 V

Speed Grade
-1
top | tzL | tz | thz | tz Units

LPDDR Reduced Drive (for DDRIO I/O Bank)

Single Ended 2.645 2.431 2434 2.396 2.398 ns
Differential 2.652 3.044 3.038 2.46 2.455 ns
LPDDR Full Drive (for DDRIO I/0O Bank)

Single Ended 2.532 2.401 2.398 2.368 2.365 ns
Differential 2.546 2.509 2.503 2.852 2.845 ns

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

Table 77+ LPDDR-LVCMOS 1.8 V Mode, Minimum and Maximum DC Input and Output Levels
(Applicable to DDRIO I/0 Bank Only)

Symbols Parameters Conditions Min Typ Max Units

LPDDR-LVCMOS 1.8 V Recommended DC Operating Conditions
VDDI Supply Voltage - 1.710 1.8 1.89 \%
LPDDR-LVCMOS 1.8 V Mode DC Input Voltage Specification

DC input Logic HIGH for (MSIOD
VIH(DC) and DDRIO 1/O Banks) - 0.65 x VDDI - 1.89 \Y

DC input Logic HIGH (for MSIO

VIH(DC) /0 Bank) - 0.65 x VDDI - 3.45 \Y
VIL(DC) DC input Logic LOW - -0.3 - 1035xVvDDI| V
IIH(DC) Input current HIGH - - - 10 uA
IIL(DC) Input current LOW - - - 10 uA
LPDDR-LVCMOS 1.8 V Mode DC Output Voltage Specification

VOH DC output Logic HIGH - VDDI - 0.45 - - \Y,
VOL DC output Logic LOW - - - 0.45 \%
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8.8.2 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.

8.8.2.1 Minimum and Maximum AC/DC Input and Output Levels Specification
Table 89« B-LVDS DC Voltage Specification

Symbols Parameters Conditions Min Typ Max Units

Bus-LVDS Recommended DC Operating Conditions

VDDI Supply voltage | 2.375 | 2.5 | 2.625 Vv
Bus-LVDS DC Input Voltage Specification

VI DC input voltage 0 - 2.925 \Y
IIH (DC) Input current High - - 10 A
IIL (DC) Input current Low - - 10 uA
Bus-LVDS DC Output Voltage Specification (for MSIO I/O Bank only)

VOH DC output logic High 1.25 1.425 1.6 \%
VOL DC output logic Low 0.9 1.075 1.25 Vv
Bus-LVDS Differential Voltage Specification

VOD Differential output voltage swing (for MSIO I/O Bank only) 65 - 460 mV
VOCM Output common mode voltage (for MSIO 1/O Bank only) 1.1 - 1.5 \Y,
VICM Input common mode voltage 0.05 - 2.4

VID Input differential voltage 0.1 - VDDI \%

Table 90+ B-LVDS AC Specifications

Symbols Parameters Conditions Min Typ Max Units

Bus-LVDS Maximum AC Switching Speed

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

Bus-LVDS Impedance Specifications

Rt Termination resistance | - | 27 | - Q

Bus-LVDS AC Test Parameters Specifications

Vtrip Measuring/trip point for data path - erss - \%
point

Rent Resistance for enable path ({74, tz, thz, t 2) - 2k - Q

Cent Capacitive loading for enable path (tzy, t7, thz, t.2) - 5 - pF
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Table 106 « LVPECL Maximum AC Switching Speeds (Applicable to MSIO I/O Banks Only)

Symbols Parameters Conditions Min Typ Max Units

LVPECL AC Specifications
Fmax Maximum data rate (for MSIO I/O Bank) | - | - | 810 | Mbps

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

Table 107 « LVPECL Receiver Characteristics
Worst-case Military conditions: Ty = 125°C, VDD =1.14 V, VDDI =3.15 V

tpy
Speed Grade
On-Die Termination (ODT) -1 Units
None 2.71 ns
LVPECL (for MSIO 1/O Bank) 100 2.71 ns
8.9 1/0 Register Specifications
8.9.1 Input Register
F G
D A D a
EN %> EN Q
Input 1/O Buffer ALn c ALn
ADn ADn
SLn 0 SLn SLE
SD SD
LAT LAT
CLK ¥— CLK

Figure 5 « Timing Model for Input Register
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| tOCKMPWL | tOCKMPWH |

o PN m m
tosue tonp
tosup—+—>
D 1 2 3 4 5

ADn

SD
tosustn

torpstn

SLn

EN

tOREMALH
ALn N
tocLka
toaLn2a
Out 1 2 4

Figure 8 « 1/0 Register Output Timing Diagram

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

Measuring Speed
Nodes Grade
Parameter Description (from, to)* -1 Units
tOBYP Bypass Delay of the Output/Enable Register F,.G or H,I 0.364 ns
tOCLKQ Clock-to-Q of the Output/Enable Register E,GorE,l 0.272 ns
tOSUD Data Setup Time for the Output/Enable Register AEorJ,E 0.196 ns
tOHD Data Hold Time for the Output/Enable Register AE or J,E 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
tOHSL Synchronous Load Hold Time for the Output/Enable Register D,E 0 ns
,(A:gr;c;r;r)onous Clear-to-Q of the Output/Enable Register C.GorCll 0523 ns
tOALN2Q .
(A:E;:(;I‘(;r)onous Preset-to-Q of the Output/Enable Register C.GorCll 0545 ns
{tOREMALN QZ);?Sctt;rronous Load Removal Time for the Output/Enable CE 0 ns

Revision 4 69



& Microsemi

Military Grade IGLOO2 FPGA and SmartFusion2 SoC FPGA

9.2.1 Timing Characteristics

Table 113 « Register Delays
Worst-Case Military Conditions: T; = 125°C, VDD = 1.14 V

Speed Grade

Parameter Description -1 Units
tCLKQ Clock-to-Q of the Core Register 0.112 ns
tSUD Data Setup Time for the Core Register 0.262 ns
tHD Data Hold Time for the Core Register 0 ns
tSUE Enable Setup Time for the Core Register 0.346 ns
tHE Enable Hold Time for the Core Register 0 ns
tSUSL Synchronous Load Setup Time for the Core Register 0.346 ns
tHSL Synchronous Load Hold Time for the Core Register 0 ns

Asynchronous Clear-to-Q of the Core Register (ADn=1) 0.49 ns
tALn2Q Asynchronous Preset-to-Q of the Core Register (ADn=0) 0.466 ns
tREMALN Asynchronous Load Removal Time for the Core Register 0 ns
tRECALN Asynchronous Load Recovery Time for the Core Register 0.364 ns
tWALnN Asynchronous Load Minimum Pulse Width for the Core Register 0.266 ns
tCKMPWH Clock Minimum Pulse Width High for the Core Register 0.065 ns
tCKMPWL Clock Minimum Pulse Width Low for the Core Register 0.139 ns

10. Global Resource Characteristics

The IGLOO2 and SmartFusion2 SoC FPGA devices offer a powerful, low skew global routing network which provides
an effective clock distribution throughout the FPGA fabric. Refer to the UG0445: IGLOO2 FPGA and SmartFusion2
SoC FPGA Fabric User Guide for the positions of various global routing resources.

Table 114 « M2S150T Device Global Resource
Worst-Case Military Conditions: T; =125°C, VDD = 1.14 V

Speed Grade
-1
Parameter Description Min Max Units
tRCKL Input Low Delay for Global Clock 0.788 0.868 ns
tRCKH Input High Delay for Global Clock 1.46 1.594 ns
tRCKSW Maximum Skew for Global Clock - 0.134 ns

Table 115 « M2S090T Device Global Resource
Worst-Case Military Conditions: T; = 125°C, VDD = 1.14 V

Speed Grade
-1
Parameter Description Min Max Units
tRCKL Input Low Delay for Global Clock 0.793 0.847 ns
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Table 127 « uSRAM (RAM128x9) in 128x9 Mode
Worst-Case Military Conditions: T, = 125°C, VDD = 1.14 V (continued)

Speed Grade

-1
Parameter Description Min Max [ Units
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
Table 128 « uSRAM (RAM128x8) in 128x8 Mode
Worst-Case Military Conditions: T, = 125°C, VDD = 1.14 V
Speed Grade
-1
Parameter Description Min Max | Units
tcy Read Clock Period 4 - ns
tclkmpwh Read Clock Minimum Pulse Width High 1.8 - ns
tclkmpwl Read Clock Minimum pulse Width Low 1.8 - ns
tplcy Read Pipe-line clock period 4 - ns
tplclkmpwh Read Pipe-line clock Minimum Pulse Width High 1.8 - ns
tplclkmpwil Read Pipe-line clock Minimum Pulse Width Low 1.8 - ns
Read Access Time with Pipeline Register - 0.276 ns
tclk2q
Read Access Time without Pipeline Register - 1.776 ns
Read Address Setup Time in Synchronous Mode 0.311 - ns
taddrsu
Read Address Setup Time in Asynchronous Mode 1.959 - ns
Read Address Hold Time in Synchronous Mode 0.125 - ns
taddrhd
Read Address Hold Time in Asynchronous Mode -0.704 - ns
trdensu Read Enable Setup Time 0.287 - ns
trdenhd Read Enable Hold Time 0.059 - ns
tblksu 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
tblk2q Registered is Disabled) B 214 ns
Read Asynchronous Reset Removal Time (Pipelined Clock) -0.15 - ns
trstrem Read Asynchronous Reset Removal Time (Non-Pipelined
0.047 - ns
Clock)
Read Asynchronous Reset Recovery Time (Pipelined Clock) 0.524 - ns
trstrec Read Asynchronous Reset Recovery Time (Non-Pipelined
0.244 - ns
Clock)
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Table 131 « uSRAM (RAM1024x1) in 1024x1 Mode
Worst-Case Military Conditions: T, = 125°C, VDD = 1.14 V (continued)

Speed Grade
-1 Units
Parameter Description Min Max
r2q giﬁﬁsgr;gc:g;?gfénZiT:é)to Output Propagation Delay (With _ 0.862 ns
tsrstsu Read Synchronous Reset Setup Time 0.279 - ns
tsrsthd Read Synchronous Reset Hold Time 0.062 - ns
tcey Write Clock Period 4 - ns
tcclkmpwh Write Clock Minimum Pulse Width High 1.8 - ns
teclkmpwil Write Clock Minimum Pulse Width Low 1.8 - ns
tblkcsu Write Block Setup Time 0.417 - ns
tblkchd Write Block Hold Time 0.007 - ns
tdincsu Write Input Data setup Time 0.003 - ns
tdinchd 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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Table 155 « HCSL Minimum and Maximum DC Input Levels (Applicable to SERDES REFCLK Only)

Symbols Parameters Conditions Min Typ Max | Units

Recommended DC Operating Conditions

VDDI | Supply Voltage | - | 2.375 | 2.5 | 2.625 | Vv

HCSL DC Input Voltage Specification

Vi | DC Input voltage | - | 0 | - | 2.625 | Vv

HCSL Differential Voltage Specification

VICM Input common mode voltage - 0.05 - 2.4 Vv

VIDIFF Input differential voltage - 100 - 1100 mV

Table 156 « HCSL Maximum AC Switching Speeds (Applicable to SERDES REFCLK Only)

Symbols Parameters Conditions | Min | Typ | Max | Units
HCSL AC Specifications

Maximum Data Rate (for MSIO
Fmax 10 Bank) - - - 350 Mbps

HCSL Impedance Specifications

Rt | Termination Resistance | - | - | 100 | - | Q

24. SmartFusion2 Specifications

24.1 MSS Clock Frequency

Table 157 « Maximum Frequency for MSS Main Clock
Worst-Case Military Conditions: T, = 125°C, VDD = 1.14 V

Speed Grade
Symbol Description -1 Units

M3_CLK Maximum frequency for the MSS Main Clock (FCLK) 133 MHz

24.2 SmartFusion2 Inter-Integrated Circuit (IZC) Characteristics

This section describes the DC and switching of the 1°C interface. Unless otherwise noted, all output characteristics
given are for a 100 pF load on the pins. For timing parameter definitions, refer to Figure 16 on page 112.

Table 158 « 12C Characteristics
Worst-Case Military Conditions: T; = 125°C, VDD = 1.14 V

Parameter Definition Conditions Min | Typ [ Max [Units |Notes

Refer to the "Single-Ended 1/0 Standards'"
section on page 27 for more information. /O

viL Input low voltage standard used for illustration: 031 - 0.8 v B
MSIO bank— LVTTL 8 mA low drive.
Refer to the "Single-Ended 1/0 Standards'

VIH Input high voltage section on page 27 for more information. 1/O| ° _ 345 Vv _

standard used for illustration:
MSIO bank — LVTTL 8 mA low drive.
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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 10 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 4 122



