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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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Table 10« SmartFusion2 and IGLOO2 Quiescent Supply Current — Worst-Case Process
010 025 050 090 150
Parameter Modes Conditions |VDD=1.26 V|VDD=1.26 V|VDD=1.26 V| VDD=1.26 V |VDD=1.26 V| Units
Non- Military
IDC1 Flash*Freeze |(T, = 125°C) 151.5 227.4 358.9 4431 660.4 mA
N Military
IDC2 Flash*Freeze (T, = 125°C) 127.2 144.2 174.6 195.0 236.3 mA

5.2 Programming Currents
The tables below represent programming, verify and Inrush currents for SmartFusion2 SoC and IGLOO2 FPGA

devices.
Table 11+ Currents During Program Cycle, 0°C < =T; <= 85°C, Typical Process
Power Supplies | Voltage (V) 010 025 050 090 150 Units Notes
VDD 1.26 53 55 58 42 52 mA -
VPP 3.46 11 6 10 12 12 mA -
VPPNVM 3.46 2 2 3 3 - mA *
vDDI 2.62 16 17 1 12 81 mA *
3.46 31 36 1 17 84 mA **
Number of banks 8 8 10 9 19 - -
Notes:
* VPP and VPPNVM are internally shorted.
** The current for 050 represents JTAG I/O Bank only.
Table 12 « Currents During Verify Cycle, 0°C <= T; <= 85°C, Typical Process
Power Supplies Voltage (V) 010 025 050 090 150 Units Notes
VDD 1.26 53 55 58 41 51 mA -
VPP 3.46 5 3 15 1 12 mA -
VPPNVM 3.46 0 0 1 1 - mA *
VDDI 2.62 16 17 1 1 81 mA *
3.46 32 36 1 17 84 mA **
Number of banks 8 8 10 9 19 - -
Notes:
* VPP and VPPNVM are internally shorted.
** The current for 050 represents JTAG I/O Bank only.
Table 13 « Inrush Currents at Power up, -55°C <= T; <=125°C, Typical Process
Power Supplies Voltage (V) 010 025 050 090 150 Units
VDD 1.26 53 78 57 98 140 mA
VPP 3.46 57 50 180 36 51 mA
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Table 32+ LVCMOS 2.5V AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Military conditions: T; = 125°C, VDD = 1.14 V, VDDI = 2.375 V (continued)

Speed Grade
Output Drive -1
Selection Slew Control top tzL tzn thz t z Units
slow 3.189 | 2.716 3.169 556 | 5.092 ns
medium 2.886 | 2.473 2.876 5.273 | 4.752 ns
o mA medium_fast 2749 | 2.355 2.738 5.127 | 4.167 ns
fast 2731 | 2345 272 5.115 4.6 ns
slow 3.132 | 2.646 3.109 5.686 | 5.207 ns
medium 2.832 | 2.407 2.82 5.402 | 4.864 ns
o mA medium_fast 2,698 [ 2.292 2.685 5.262 | 4.732 ns
fast 2.684 | 2.282 2.671 5.252 | 4.724 ns
slow 3.013 | 2.504 2.984 5.918 | 5416 ns
medium 272 2.284 2.707 5.657 | 5.074 ns
12 mA
medium_fast 2592 2176 2.578 5.537 | 4.949 ns
fast 258 | 2.166 2.566 5.529 | 4.946 ns
slow 2,936 | 2.415 2.902 6.136 | 5.577 ns
medium 266 | 2.206 2.645 5.901 | 5.261 ns
16 mA
medium_fast 2536 | 2.102 2,519 5.815 | 5.142 ns
fast 2523 | 2.093 2.506 5.81 5.137 ns
LVCMOS 2.5V (for MSIO 1/0O Bank)
2mA slow 3.933 | 4.352 4.22 2.358 | 3.838 ns
4 mA slow 2,905 | 3.423 3.508 4.681 | 5.262 ns
6 mA slow 2.687 | 2.995 3.155 5.561 5.73 ns
8 mA slow 2594 | 2877 3.07 6.602 | 6.248 ns
12 mA slow 2623 | 2.732 2.944 6.974 | 6.478 ns
16 mA slow 2717 | 2.617 2.84 7.455 | 6.824 ns
LVCMOS 2.5V (for MSIOD I/O Bank)
2mA slow 2403 [ 2922 2.89 5.397 | 5.202 ns
4 mA slow 1.998 | 2.446 2.468 5.936 | 5.665 ns
6 mA slow 1.861 [ 2.329 2.375 6.391 | 6.068 ns
8 mA slow 1.781 [ 2.145 2.208 6.884 | 6.44 ns
12 mA slow 1.804 [ 2.039 2.108 7.23 | 6.685 ns
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Output Drive

Selection VOH (V) VOL (V)

DDRIO Bank* Min Max IOH (at VOH) mA | IOL (at VOL) mA Notes
2mA VDDI - 0.45 0.45 2 2 -

4 mA VDDI - 0.45 0.45 4 4 -

6 mA VDDI - 0.45 0.45 6 6 *

8 mA VDDI - 0.45 0.45 6 6 *
10 mA VDDI - 0.45 0.45 8 8 -
12 mA VDDI - 0.45 0.45 10 10 -
16 mA VDDI - 0.45 0.45 12 12 -
Notes:

* Software Configurator GUI will display the Commercial/Industrial numeric values. The actual drive capability at
temperature is defined by Table 36.
** DDRIO has two 6mA drive strength settings. The setting that corresponds to Output Drive Selection value of 8mA
has a shorter propagation delay.

Table 37« LVCMOS 1.8 V AC Test Parameters and Driver Impedance Specifications

LVCMOS 1.8 V AC Calibrated Impedance Option

Symbols Parameters Min Typ Max Units

Rodt_cal Supported output driver calibrated impedance B 75, 60, 50, B o
(for DDRIO I/0 Bank) 33, 25, 20

LVCMOS 1.8 V AC Test Parameters Specifications

Vtrip Measuring/trip point for data path - 0.9 - \Y,

Rent Resistance for enable path ({74, t7, thz, tL.2) - 2k -

Cent Capacitive loading for enable path (tzy, t71, thz, tL2) - 5 - pF

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 B B 140 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIOD 1/O Bank) maximum drive/slew B B 190 Mbps
Table 42+ LVCMOS 1.5V AC Test Parameters and Driver Impedance Specifications
Symbols | Parameters | Conditions Min | Typ | Max Units
LVCMOS 1.5 V AC Calibrated Impedance Option
Supported output driver calibrated impedance _ 75, 60, _
Rodt_cal | ¢, DDRIO 1/0 Bank) 50, 40 Q
LVCMOS 1.5V AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 0.75 - \%
Rent Resistance for enable path ({74, t7, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzn, tz|, thz, t.2) - 5 - pF
Cload Capacitive loading for data path (tpp) - - pF
Table 43+ LVCMOS 1.5V Transmitter Drive Strength Specifications
Output Drive Selection VOH (V) VOL (V)
DDRIO I/O Bank IOH (at VOH) | IOL (at VOL)
MSIO I/O 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 Military 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 I/O Bank)
2mA slow 3.085 3.795 4.086 6.838 6.477 ns
4 mA slow 2731 3.365 3.631 7.663 7.165 ns
6 mA slow 2.742 3.162 3.417 8.126 7.52 ns

8.6.6 1.2V LVCMOS

LVCMOS 1.2 is a general standard for 1.2 V applications and is supported in IGLOO2 FPGAs and SmartFusion2 SoC
FPGAs in compliance to the JEDEC specification JESD8-12A.

8.6.6.1 Minimum and Maximum Input and Output Levels Specification

Table 46+ LVCMOS 1.2 V Minimum and Maximum DC Input and Output Levels

Symbols | Parameters Conditions | Min | Typ | Max | Units
LVCMOS 1.2 V Recommended DC Operating Conditions

VDDI |Supp|y voltage | 1.140 | 1.2 | 1.26 | v
LVCMOS 1.2 V DC Input Voltage Specification

VIH (DC) [DC input logic High (for MSIOD and DDRIO 1/O Banks) 0.65 x VDDI - 1.26 \Y
VIH (DC) [DC input logic High (for MSIO 1/O Bank) 0.65 x VDDI - 2.75 \Y,
VIL (DC) [DC input logic Low -0.3 - 0.35 x VDDI \Y
IIH (DC) |Input current High - - 10 uA
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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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8.7.3.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)

Table 62« DDR1/SSTL2 AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Military Conditions: T;=125°C, VDD =1.14 V, VDDI= 2.375 V

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

SSTL2 (DDRIO 1/O Bank)

Pseudo-Differential None 1.613 ns
True-Differential None 1.647 ns
SSTL2 (MSIO I/O Bank)

Pseudo-Differential None 3.083 ns
True-Differential None 3.028 ns
SSTL2 (MSIOD 1I/O Bank)

Pseudo-Differential None 2721 ns
True-Differential None 2.71 ns

Table 63+ DDR1/SSTL2 AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Military Conditions: T; = 125°C, VDD =1.14 V, VDDI= 2.375 V

Speed Grade
-1
tpp tz tz4 thz tz Units
SSTL2 Class |
DDRIO I/0 Bank
Single Ended 2.457 2.145 2137 2.302 2.293 ns
Differential 2.454 2.38 2.375 2.589 2.584 ns
MSIO I/0 Bank
Single Ended 2.283 2.255 2.243 2.286 2.273 ns
Differential 2.434 2.702 2.691 2.39 2.381 ns
MSIOD 1/O Bank
Single Ended 1.646 1.59 1.589 1.82 1.818 ns
Differential 1.774 1.93 1.926 2.012 2.007 ns
SSTL2 Class |l
DDRIO I/0 Bank
Single Ended 2.317 2.06 2.053 2.229 2.221 ns
Differential 2.32 2.213 2.21 2.57 2.565 ns
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Table 63+ DDR1/SSTL2 AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Military Conditions: T;=125°C, VDD = 1.14 V, VDDI= 2.375 V (continued)

Speed Grade
-1
top tz1 tzn thz tz Units
MSIO 1/O Bank
Single Ended 2.563 2.208 2.19 2.205 2.187 ns
Differential 2.703 2.566 2.555 2.363 2.353 ns

8.7.4 Stub-Series Terminated Logic 1.8V (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 buffer and a push-pull output buffer.

8.7.4.1 Minimum and Maximum Input and Output Levels Specification

Table 64« DDR2/SSTL18 AC/DC Minimum and Maximum Input and Output Levels Specification

Symbols Parameters Conditions Min Typ Max Units |Notes

Recommended DC Operating Conditions

VDDI Supply voltage 1.71 1.8 1.89 \Y, -
VTT Termination voltage 0.838 0.900 0.964 \% -
VREF Input reference voltage 0.838 0.900 0.964 \Y -
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| V -
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 - - \Y, -

VOL DC output logic Low - - VTT-0.603 \% -

IOH at VOH Output minimum source DC current (DDRIO 1/0O 6.0 _ _ mA _
Bank only)

IOL at VOL Output minimum sink current (DDRIO 1/O Bank 6.0 _ _ mA _
only)

SSTL18 Class Il (DDR2 Full Drive) *
VOH DC output logic High VTT + 0.603 - - \% -
VOL DC output logic Low - - VTT-0.603 \% -
IOH at VOH Output minimum source DC current (DDRIO 1/O 120 B _ mA _

Bank only)

Note: *To meet JEDEC Electrical Compliance, use DDR2 Full Drive Transmitter.
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8.8.1.2 LVDS25 AC Switching Characteristics

AC Switching Characteristics for Receiver (Input Buffers)

Table 85« LVDS25 Receiver Characteristics
Worst-Case Military Conditions: T;=125°C, VDD = 1.14 V, VDDI = 2.375 V

Speed Grade
-1
On-Die Termination (ODT) tpy Units
None 3.061 ns
LVDS (for MSIO I/O Bank) 100 3.057 ns
None 2.792 ns
LVDS (for MSIOD I/0O Bank) 100 2.787 ns
AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Table 86« LVDS25 Transmitter Characteristics
Worst-Case Military Conditions: T;=125°C, VDD =1.14 V, VDDI = 2.375 V
Speed Grade
-1
top tzL tzn thz tz Units
LVDS (for MSIO I/O Bank) 2.299 2.602 2.589 2.305 2.32 ns
LVDS (for MSIOD 1/0 Bank)
No pre-emphasis 1.656 1.845 1.838 1.992 1.969 ns
Min pre-emphasis 1.583 1.868 1.866 2.018 1.998 ns
Med pre-emphasis 1.559 1.893 1.886 2.045 2.021 ns

8.8.1.3 LVDS33 AC Switching Characteristics

AC Switching Characteristics for Receiver (Input Buffers)

Table 87 « LVDS33 Receiver Characteristics
Worst-Case Military Conditions: T;=125°C, VDD =1.14 V, VDDI =3.15V

Speed Grade
-1
On Die Termination (ODT) tpy Units
None 2.763 ns
LVDS33 (for MSIO 1/0 Bank) 100 2.76 ns
AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Table 88 « LVDS33 Transmitter Characteristics
Worst-Case Military Conditions: T;=125°C, VDD =1.14 V, VDDI =3.15V
Speed Grade
-1
top tzL tzn thz tz Units
LVDS33 (for MSIO I/O Bank) 2.069 2.112 2.106 2.078 2.09 ns
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Table 93+ M-LVDS DC Voltage Specification (continued)

Symbols Parameters Conditions Min Typ Max Units | Notes

VID Input differential voltage 50 - 2400 mV -

Note: *Only M-LVDS TYPE | is supported

Table 94+ M-LVDS AC Specifications

Symbols Parameters Conditions | Min | Typ | Max |Units

M-LVDS Maximum AC Switching Speeds

Maximum data rate AC loading: 2 pF /100 Q
Dmax (for MSIO 1/O 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 - erss - \%
point

Rent Resistance for enable path ({74, t7, thz, t 2) - 2k - Q

Cent Capacitive loading for enable path (tzy, tz|, thz, t2) - 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 Military conditions: T; = 125°C, VDD = 1.14 V, VDDI= 2.375 V

Speed Grade
-1
On-Die Termination (ODT) 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 I/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 Military conditions: Ty = 125°C, VDD = 1.14 V, VDDI= 2.375 V

Speed Grade
-1
top tz1 tzn thz tz Units
M-LVDS (for MSIO 1/O Bank) 2.78 2.632 2.616 2.447 2.436 ns
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8.8.4.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)

Table 99« Mini-LVDS AC Switching Characteristics for Receiver (Input Buffers)
Worst-case Military Conditions: T; = 125°C, VDD = 1.14 V, VDDI= 2.375 V

Speed Grade
-1
On-Die Termination (ODT) tpy Units
None 3.112 ns
Mini-LVDS (for MSIO I/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 Military Conditions: Ty =125°C, VDD =1.14 V, VDDI= 2.375V

Speed Grade
-1
tpp tz1 tz4 thz t z Units

Mini-LVDS (for MSIO I/O Bank) 23 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
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Figure 6 « I/0 Register Input Timing Diagram

Table 108 « Input 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

tisyP Bypass Delay of the Input Register F.G 0.364 ns
ticLka Clock-to-Q of the Input Register E.G 0.165 ns
tisup Data Setup Time for the Input Register AE 0.369 ns
tiHD Data Hold Time for the Input Register AE 0 ns
tisue Enable Setup Time for the Input Register B.E 0.475 ns
tiHE Enable Hold Time for the Input Register B.E 0 ns
tisusL Synchronous Load Setup Time for the Input Register D,E 0.475 ns
tiHsL Synchronous Load Hold Time for the Input Register D,E 0 ns
Asynchronous Clear-to-Q of the Input Register (ADn=1) C.G 0.648 ns
fiaLnz0 Asynchronous Preset-to-Q of the Input Register (ADn=0) C.G 0.606 ns
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Table 109 « Output/Enable Data Register Propagation Delays
Worst-Case Military Conditions: T, = 125°C, VDD = 1.14 V (continued)

Measuring Speed
Nodes Grade
Parameter Description (from, to)* -1 Units
{tORECALN Asypchronous Load Recovery Time for the Output/Enable CE 0035 ns
Register
{tOWALN Asyr)chronous Load Minimum Pulse Width for the Output/Enable c.C 0.266 ns
Register
tOCKMPWH [ Clock Minimum Pulse Width High for the Output/Enable Register E.E 0.065 ns
tOCKMPWL [ Clock Minimum Pulse Width Low for the Output/Enable Register E.E 0.139 ns
8.10 DDR Module Specification
8.10.1 Input DDR Module
A
D P¢ D C
N
EN >E< | EN Q > QR
ALn 3¢ A ) ALn
ADn Y — y - ADn
G SLE
SLn ¢ A N, N SLn
SD y Y N SN P——] SD
LAT y N, N N y N N . LAT
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CLK X NN W, W, W, W, W, CLK
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Q Yo — W, ) W—) W— — ) W— - D D
ADn
Latch L PP ALnN
e N—P—n—1— ADn
SLE
S W—) W— ) -
CLK Stn
B, W, - SD
— CLK
DDR_IN

Figure 9 « Input DDR Module
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Figure 12 « Output DDR Timing Diagram
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9. Logic Element Specifications

9.1 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, refer to the SmartFusion2 and IGLOO2 Macro Library

Guide.

l<
PAD ®_>¥
B AND4 OR
PAD [ >—F—| N
I Combinational PAD
PAD ®—>—\_ Logic
D/S (where
PAD ®_>le
VDD top = Max(top(RR), top(RF), top(FF), top(FR))
where edges are applicable for the particular
A B,CD,S 50% 50% \combmatonal cell
GND
VDD
50%
ouT
GND top
VDD (FF)
ouTt
Figure 13« LUT-4
Timing Characteristics
Table 112 « Combinatorial Cell Propagation Delays
Worst-Case Military Conditions: T; = 125°C, VDD = 1.14 V
Speed
Grade
Combinatorial Cell Equation Parameter -1 Units
INV Y=IA tpD 0.106 ns
AND2 Y=A-B tep 0.17 ns
NAND2 Y=I(A-B) tep 0.157 ns
OR2 Y=A+B tpD 0.17 ns
NOR2 Y =I/(A+B) tep 0.157 ns
XOR2 Y=A®B tpp 0.17 ns
XOR3 Y=A@®B®DC tpp 0.236 ns
AND3 Y=A-B-C tep 0.217 ns
AND4 Y=A-B-C-D tep 0.384 ns
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Table 123 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 16Kx1
Worst-Case Military Conditions: T; = 125°C, VDD = 1.14 V (continued)

Speed Grade
-1

Parameter Description Min Max Units
tplclkmpwil Pipelined Clock Minimum pulse Width Low 1.5 - ns

Read Access Time with Pipeline Register - 0.332 ns
tclk2q Read Access Time without Pipeline Register - 2.342 ns

Access Time with Feed-Through Write Timing - 1.559 ns
taddrsu Address Setup Time 0.646 - ns
taddrhd Address Hold Time 0.282 - ns
tdsu Data Setup Time 0.332 - ns
tdhd Data Hold Time 0.084 - ns
tblksu Block Select Setup Time 0.214 - ns
tblkhd Block Select Hold Time 0.223 - ns
tblk2q glizglglzg)lect to Out Disable Time (when Pipe-Lined Registered is _ 1559 ns
tblkmpw Block Select Minimum Pulse Width 0.218 - ns
trdesu Read Enable Setup Time 0.547 - ns
trdehd Read Enable Hold Time 0.073 - ns
trdplesu Pipelined Read Enable Setup Time (A_DOUT_EN, B_DOUT_EN) | 0.256 - ns
trdplehd Pipelined Read Enable Hold Time (A_DOUT_EN, B_DOUT_EN) 0.106 - ns
tr2q Asynchronous Reset to Output Propagation Delay 1.603 ns
trstrem Asynchronous Reset Removal Time 0.522 - ns
trstrec Asynchronous Reset Recovery Time 0.005 - ns
trstmpw Asynchronous Reset Minimum Pulse Width 0.352 - ns
tplrstrem Pipelined Register Asynchronous Reset Removal Time -0.288 - ns
tplrstrec Pipelined Register Asynchronous Reset Recovery Time 0.338 - ns
tplrstmpw Pipelined Register Asynchronous Reset Minimum Pulse Width 0.33 - ns
tsrstsu Synchronous Reset Setup Time 0.233 - ns
tsrsthd Synchronous Reset Hold Time 0.037 - ns
twesu Write Enable Setup Time 0.468 - ns
twehd Write Enable Hold Time 0.05 - ns
Fmax Maximum Frequency - 300 MHz
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18. System Controller SPI Characteristics

Table 143 « System Controller SPI Characteristics
Worst-Case Military Conditions: T, = 125°C, VDD = 1.14 V

All Devices/Speed Grades
Symbol Description Conditions Min Typ Max | Units | Notes
sp1 SC_SPI_SCK minimum period - 20 - - ns -
SC_SPI_SCK minimum pulse
sp2 width high - 10 - - s -
SC_SPI_SCK minimum pulse
P3| width low - 10 - - e
I/O Configuration: LVTTL
SC_SPI_SCK, SC_SPI_SDO, | 3-3V-20mA
sp4 SC_SPI_SS rise time AC Loading: 35pF - 1.239 - ns *
(10%-90%) 1 Test Conditions: Typical
Voltage, 25C
I/O Configuration: LVTTL
SC_SPI_SCK, SC_SPI_SDO, | 3-3V-20mA
sp5 SC_SPI_SS fall time AC Loading: 35pF - 1.245 - ns *
(10%-90%) 1 Test Conditions: Typical
Voltage, 25C
Sp6 Data frpm master (SC_SPI_SDO)| 160 B B ns B
setup time
sp7 Data from master (SC_SPI_SDO) | 160 B B ns B
hold time
sp8 SC_SPI_SDI setup time - 20 - - ns -
sp9 SC_SPI_SDI hold time - 20 - - ns -
Note: *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. Use the supported 1/0O Configurations
for the System Controller SPI in Table 144.
Table 144 « Supported 1/0O Configurations for System Controller SPI (for MSIO Bank Only)
Voltage Supply I/O Drive Configuration Units
33V 20 mA
2.5V 16 mA
1.8V 12 mA
15V 8 mA
1.2V 4 mA
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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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