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Figure 1 «

Power Matters.
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Note:

2.3.1.2

Overshoot/Undershoot Limits

For AC signals, the input signal may undershoot during transitions to —1.0 V for no longer than 10% of
the period. The current during the transition must not exceed 100 mA.

For AC signals, the input signal may overshoot during transitions to V¢ + 1.0 V for no longer than 10%
of the period. The current during the transition must not exceed 100 mA.

The above specifications do not apply to the PCl standard. The IGLOO2 and SmartFusion2 PCI I/Os are
compliant with the PCI standard including the PCI overshoot/undershoot specifications.
Thermal Characteristics

The temperature variable in the Microsemi SoC Products Group Designer software refers to the junction
temperature, not the ambient, case, or board temperatures. This is an important distinction because
dynamic and static power consumption causes the chip's junction temperature to be higher than the
ambient, case, or board temperatures.

EQ1 through EQ3 give the relationship between thermal resistance, temperature gradient, and power.

TJ_TA
05 = P
EQ1
T,-T
_ J B
eJB - P
EQ2
T,-T
_ J C
eJC - P
EQ 3
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2.3.2

2321

Power Matters.

Power Consumption

The following sections describe the power consumptions of the devices.

Quiescent Supply Current

Table 10+ Quiescent Supply Current Characteristics

Modes and Configurations

Power Supplies/Blocks Non-Flash*Freeze Flash*Freeze
FPGA Core On Off
Vpp/SERDES_[01]_VDD' On On
Vep/VepNvm On On
HPMS_MDDR_PLL_VDDA/FDDR_PLL_VDDA/ oV oV
CCC_XX[01]_PLL_VDDA/PLLO_PLL1_HPMS_MDDR_VDD
A
SERDES_[01]_PLL_VDDA2 oV ov
SERDES_[O1]_L[O123]_VDDAPLLNDD_2V52 On On
SEF{DES_[O1]_L[0123]_VDDAIIO2 On On
VDD|X3‘ 4 On On
VREFX On On
MSSDDR CLK 32 kHz 32 kHz
RAM On Sleep state
System controller 50 MHz 50 MHz
50 MHz oscillator (enable/disable) Enable Disabled
1 MHz oscillator (enable/disable) Disabled Disabled
Crystal oscillator (enable/disable) Disabled Disabled
1.  SERDES_[01]_VDD Power Supply is shorted to Vpp.
2. SerDes and DDR blocks to be unused.
3. Vppix has been set to ON for test conditions as described. Banks on the east side should always be powered with
the appropriate Vpp, bank supplies. For details on bank power supplies, see “Recommendation for Unused Bank
Supplies” table in the AC393: SmartFusion2 and IGLOO2 Board Design Guidelines Application Note.
4. No Differential (that is to say, LVDS) I/Os or ODT attributes to be used.
Table 11+ SmartFusion2 and IGLOO2 Quiescent Supply Current (Vpp = 1.2 V) — Typical Process
Symbol Modes 005 010 025 050 060 090 150 Unit  Conditions
IDC1 Non- 6.2 6.9 8.9 13.1 15.3 15.4 27.5 mA Typical
Flash*Freeze (T;=25°C)
24.0 28.4 40.6 67.8 80.6 81.4 1447 mA Commercial
(T, =85°C)
35.2 41.9 60.5 1021 1214 1226 2191 mA Industrial
(T, =100 °C)
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Table 17« Timing Model Parameters (continued)
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Power Matters.

Index Symbol Description -1 Unit For More Information

F Top Propagation delay of an OR gate 0.179 ns See Table 223, page 76

G Tpp Propagation delay of an LVDS 2.136 ns See Table 169, page 57
transmitter

H Tpp Propagation delay of a three-input XOR  0.241 ns See Table 223, page 76
Gate

| Tpp Propagation delay of LVCMOS 2.5V 2.412 ns See Table 46, page 27
transmitter, drive strength of 16 mA on
the MSIO bank

J Tpp Propagation delay of a two-input NAND 0.179 ns See Table 223, page 76
gate

K Top Propagation delay of LVCMOS 2.5V 2.309 ns See Table 46, page 27
transmitter, drive strength of 8 mA on
the MSIO bank

L TcLka Clock-to-Q of the data register 0.108 ns See Table 224, page 77

Tsup Setup time of the data register 0.254 ns See Table 224, page 77

M Tpp Propagation delay of a two-input AND  0.179 ns See Table 223, page 76
gate

N Tocikq ~ Clock-to-Q of the output data register ~ 0.263 ns See Table 220, page 69

Tosubp Setup time of the output data register  0.19 ns See Table 220, page 69

0] Top Propagation delay of SSTL2, Class | 2.055 ns See Table 114, page 45
transmitter on the MSIO bank

P Top Propagation delay of LVCMOS 1.5V 3.316 ns See Table 70, page 34

transmitter, drive strength of 12 mA,
fast slew on the DDRIO bank

DS0128 Datasheet Revision 11.0
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Table 19 Maximum Data Rate Summary Table for Voltage-Referenced I/O in Worst-Case
Industrial Conditions

110 MSIO  MSIOD DDRIO Unit

LPDDR 400 Mbps
HSTL1.5V 400 Mbps
SSTL25V 510 700 400 Mbps
SSTL1.8V 667 Mbps
SSTL1.5V 667 Mbps

Table 20 Maximum Data Rate Summary Table for Differential I/O in Worst-Case
Industrial Conditions

110 MSIO MSIOD Unit

LVPECL (input only) 900 Mbps
LVDS 3.3V 535 Mbps
LvDS 2.5V 535 700 Mbps
RSDS 520 700 Mbps
BLVDS 500 Mbps
MLVDS 500 Mbps
Mini-LVDS 520 700 Mbps

Table 21« Maximum Frequency Summary Table for Single-Ended I/O in Worst-Case
Industrial Conditions

110 MSIO MSIOD DDRIO  Unit
PCI3.3V 315 MHz
LVTTL 3.3V 300 MHz
LVCMOS 3.3V 300 MHz
LVCMOS 2.5V 205 210 200 MHz
LVCMOS 1.8 V 147.5 200 200 MHz
LVCMOS 1.5V 80 110 118 MHz
LVCMOS 1.2V 60 80 100 MHz
LPDDR- LVCMOS 1.8 V mode 200 MHz

DS0128 Datasheet Revision 11.0
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The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIO I/O bank at Von/Vg, Level.

Table 26 «

I/0 Weak Pull-Up/Pull-Down Resistances for MSIO I/O Bank

R(WEAK PULL-UP) at Vo () R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain  Min Max Min Max

33V 9.9K 17.1K 9.98K 17.5K
25Vh?2 10K 17.6K 10.1K 18.4K
1.8V"2 10.4K 19.1K 10.4K 20.4K
15V12 10.7K 20.4K 10.8K 22.2K
1.2Vvh2 11.3K 23.2K 11.5K 26.7K

1. R(WEAK PULL-DOWN) = (VOLspec)/((WEAK PULL-DOWN MAX).
2. R(WEAK PULL-UP) = (VDDImax — VOHspec)/l(WEAK PULL-UP MIN).

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIOD I/O bank at Von/Vg Level.

Table 27 »

/10 Weak Pull-up/Pull-down Resistances for MSIOD 1/O Bank

R(WEAK PULL-UP) at Voy (Q) R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain Min Max Min Max

25V"?2 9.6K 16.6K 9.5K 16.4K
1.8V"2 9.7K 17.3K 9.7K 17.1K
15V 2 9.9K 18K 9.8K 17.6K
1.2Vh?2 10.3K 19.6K 10K 19.1K

1. R(WEAK PULL-DOWN) = (VOLspec)/(WEAK PULL-DOWN MAX).
2. R(WEAK PULL-UP) = (VDDImax — VOHspec)/l(WEAK PULL-UP MIN).

The following table lists the hysteresis voltage value for schmitt trigger mode input buffers.

Table 28 «  Schmitt Trigger Input Hysteresis

Input Buffer Configuration

Hysteresis Value (Typical, unless otherwise noted)

3.3 V LVTTL/LVCMOS/

0.05 x Vpp, (worst-case)

PCI/PCI-X

2.5V LVCMOS 0.05 x Vpp, (worst-case)
1.8 VLVCMOS 0.1 x Vpp, (worst-case)
1.5V LVCMOS 60 mV

1.2 VLVCMOS 20 mV

DS0128 Datasheet Revision 11.0
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2.3.6.6 Low Power Double Data Rate (LPDDR)
LPDDR reduced and full drive low power double data rate standards are supported in IGLOO2 FPGA
and SmartFusion2 SoC FPGA 1/Os. This standard requires a differential amplifier input buffer and a
push-pull output buffer.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 139 « LPDDR DC Recommended DC Operating Conditions

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

Table 140 « LPDDR DC Input Voltage Specification

Parameter Symbol Min Max

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

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

Input current low’ l,L (DC)

1. See Table 24, page 22.

Table 141 « LPDDR DC Output Voltage Specification Reduced Drive

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

Output minimum source DC  lpy atVgoy 0.1
current

Output minimum sink current lg atVgo. —0.1

Table 142 « LPDDR DC Output Voltage Specification Full Drivel

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

Output minimum source DC current  lgy at Vop 0.1

Output minimum sink current loL at VoL —0.1

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

Table 143 « LPDDR DC Differential Voltage Specification

Parameter Symbol Min
DC input differential voltage Vp (DC) 0.4 x Vpp,
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Parameter Symbol Min Typ Max Unit
DC output logic high VoH 1.25 1425 1.6 \%
DC output logic low VoL 0.9 1.075 1.25 Vv
Table 163 « LVDS DC Differential Voltage Specification
Parameter Symbol  Min Typ Max Unit
Differential output voltage swing Vop 250 350 450 mV
Output common mode voltage Vocm 1125 1.25 1.375 \
Input common mode voltage Viem 0.05 1.25 2.35 \Y,
Input differential voltage Vip 100 350 600 mV
Table 164 « LVDS Minimum and Maximum AC Switching Speed
Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO 1/O bank) Dmax 535 Mbps AC loading: 12 pF / 100 Q differential load
Maximum data rate (for MSIOD 1/O bank) no Dpyax 620 Mbps AC loading: 10 pF / 100 Q differential load
pre-emphasis 700 Mbps AC loading: 2 pF / 100 Q differential load
Table 165+ LVDS AC Impedance Specifications
Parameter Symbol Typ Max Unit
Termination resistance RT 100 Q
Table 166 « LVDS AC Test Parameter Specifications
Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP Cross point  V
Resistance for enable path (Tzy, Tz, Thz, Tiz) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cenrt 5 pF

LVDS25 AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp = 1.14 V, Vpp, = 2.375 V

Table 167 « LVDS25 Receiver Characteristics for MSIO I/O Bank (Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2774 3.263 ns
100 2.775 3.264 ns

DS0128 Datasheet Revision 11.0
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AC Switching Characteristics
Worst commercial-case conditions: T; =85 °C, Vpp = 1.14 V, Vpp, = 2.375 V.

Table 180« B-LVDS AC Switching Characteristics for Receiver for MSIO I/O
Bank (Input Buffers)

Tpy
On-Die Termination (ODT) -1 -Std Unit
None 2.738 3.221 ns
100 2735 3.218 ns

Table 181« B-LVDS AC Switching Characteristics for Receiver for MSIOD 1/O
Bank (Input Buffers)

Tpy
On-Die Termination (ODT) -1 —-Std Unit
None 2.495 2.934 ns
100 2495 2935 ns

Table 182 « B-LVDS AC Switching Characteristics for Transmitter (for MSIO I/O Bank - Output and
Tristate Buffers)

Top Tz Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2.258 2656 2.343 2.756 2.329 2.74 2.12 2494 2123 2497 ns

2.3.7.3 M-LVDS

M-LVDS specifications extend the existing LVDS standard to high-performance multipoint bus
applications. Multidrop and multipoint bus configurations may contain any combination of drivers,
receivers, and transceivers.

Minimum and Maximum Input and Output Levels

Table 183« M-LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage1 Vppi 2.375 2.5 2.625 \%

1. Only M-LVDS TYPE | is supported.

Table 184 « M-LVDS DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V, 0 2925 V
Input current high’ i (DC)

Input current low? I (DC)

1. See Table 24, page 22.
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Table 191 « M-LVDS AC Switching Characteristics for Receiver (for MSIOD 1/O Bank -
Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2.495 2.934 ns
100 2.495 2,935 ns

Table 192 « M-LVDS AC Switching Characteristics for Transmitter (for MSIO 1/O Bank - Output and
Tristate Buffers)

Top Tz TzhH Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2.258 2.656 2.348 2.762 2.334 2.746 2.123 2497 2.125 2.5 ns

2.3.7.4 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.

Mini-LVDS Minimum and Maximum Input and Output Levels

Table 193 ¢« Mini-LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vbpi 2.375 25 2625 V

Table 194 « Mini-LVDS DC Input Voltage Specification

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

Table 195« Mini-LVDS DC Output Voltage Specification

Parameter Symbol Min Typ Max Unit
DC output logic high Vo 1.25 1425 1.6 \Y,
DC output logic low VoL 0.9 1.075 1256 V

Table 196 « Mini-LVDS DC Differential Voltage Specification

Parameter Symbol Min Max Unit

Differential output voltage swing Vgop 300 600 mV

Output common mode voltage Vocm 1 1.4 Vv
Input common mode voltage Viem 0.3 1.2 V
Input differential voltage Vip 100 600 mV

Table 197 « Mini-LVDS Minimum and Maximum AC Switching Speed

Parameter Symbol Max  Unit Conditions
Maximum data rate (for MSIO I/O bank) Dmax 520 Mbps  AC loading: 2 pF / 100 Q differential load
Maximum data rate (for MSIOD 1/O bank)  Dyax 700 Mbps  AC loading: 2 pF / 100 Q differential load
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2.3.7.5 RSDS

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

Minimum and Maximum Input and Output Levels

Table 203« RSDS Recommended DC Operating Conditions

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

Table 204 « RSDS DC Input Voltage Specification

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

Table 205« RSDS DC Output Voltage Specification

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

Table 206 « RSDS Differential Voltage Specification

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

Table 207 « RSDS Minimum and Maximum AC Switching Speed

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

Table 208 « RSDS AC Impedance Specifications

Parameter Symbol Typ Unit

Termination resistance RT 100 Q

Table 209 « RSDS AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point for data path V1riP Cross point \
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cent 5 pF
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2.3.8.2 Output/Enable Register
Figure 8« Timing Model for Output/Enable Register
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2.3.9 DDR Module Specification

This section describes input and output DDR module and timing specifications.

2.3.9.1 Input DDR Module

Figure 10« Input DDR Module
A
D ¢ D C
E X
EN % EN
ALn )F( 1 ALn
ADn y, - ] ADN
G SLE
SLn x S, - V-, - \ SLn
SD N—t— VS, N - \ SD
LAT 1] y N W, - - LAT
B
CLK B¢ 1] y W, W, W, W, - \ CLK
D
Q NN P—PN—P— D D
AV4
ALn LN PPN EN [
ADn
Latch N PN—N—N—N ALN
LN NN ADN
SLE
B N - -
CLK SLn
Lt~ SD
LM LAT
— CLK
DDR_IN

DS0128 Datasheet Revision 11.0

& Microsemi

Power Matters.

QR

QF

70



IGLOO2 FPGA and SmartFusion2 SoC FPGA

2.3.10.2 Timing Characteristics

The following table lists the combinatorial cell propagation delays in worst commercial-case conditions
when TJ =85 OC, VDD =1.14 V.

2.3.10.3

Figure 15«

Table 223« Combinatorial Cell Propagation Delays

& Microsemi

Combinatorial Cell Equation Symbol -1 —Std Unit
INV Y=1A Tep 0.1 0.118 ns
AND2 Y=A'B Tep 0.164 0.193 ns
NAND2 Y=I!(A"B) Tep 0.147 0.173 ns
OR2 Y=A+B Tep 0.164 0.193 ns
NOR2 Y=I(A+B) Tep 0.147 0.173 ns
XOR2 Y=A®B Tep 0.164 0.193 ns
XOR3 Y=ADB®D®C Tpp 0.225 0.265 ns
AND3 Y=A-B-C Tep 0.209 0.246 ns
AND4 Y=A-B-C:-D Tpp 0.287 0.338 ns

Sequential Module

Power Matters.

IGLOO2 and SmartFusion2 SoC FPGAs offer a separate flip-flop which can be used independently from
the LUT. The flip-flop can be configured as a register or a latch and has a data input and optional enable,
synchronous load (clear or preset), and asynchronous load (clear or preset).

Sequential Module

— ALn
— ADn
— SLn
—SD

— LAT
—1 CLK

SLE
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The following table lists the RAM1K18 — dual-port mode for depth x width configuration 16K x 1 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 235+ RAM1K18 — Dual-Port Mode for Depth x Width Configuration 16K x 1

-1 —-Std

Parameter Symbol Min Max Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high ToikmpwH  1.125 1.323 ns
Clock minimum pulse width low Tokmpewe  1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpLcikmpwH 1.125 1.323 ns
Pipelined clock minimum pulse width low TeLcLkmewe 1.125 1.323 ns
Read access time with pipeline register 0.32 0.377 ns
Read access time without pipeline register Tolkea 2.269 2.669 ns
Access time with feed-through write timing 1.51 1.777 ns
Address setup time TADDRSU 0.626 0.737 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.322 0.378 ns
Data hold time ToHp 0.082 0.096 ns
Block select setup time TeLksu 0.207 0.244 ns
Block select hold time TBLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined register is TeLk2Q 1.51 1.777 ns
disabled)

Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.53 0.624 ns
Read enable hold time TRDEHD 0.071 0.083 ns
Pipelined read enable setup time (A_DOUT_EN, B_DOUT_EN) Trppigsy  0.248 0.291 ns
Pipelined read enable hold time (A_DOUT_EN, B_DOUT_EN) TgrppLenp  0.102 0.12 ns
Asynchronous reset to output propagation delay Tr2qQ 1.547 1.82 ns
Asynchronous reset removal time TRSTREM 0.506 0.595 ns
Asynchronous reset recovery time TRsTREC 0.004 0.005 ns
Asynchronous reset minimum pulse width TrRsTMPW 0.301 0.354 ns
Pipelined register asynchronous reset removal time TpirsTREM —0.279 —-0.328 ns
Pipelined register asynchronous reset recovery time TpLrsTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width TpLrsTMPW 0.282 0.332 ns
Synchronous reset setup time TsrsTsu 0.226 0.265 ns
Synchronous reset hold time TSRSTHD 0.036 0.043 ns
Write enable setup time Twesu 0.454 0.534 ns
Write enable hold time TweHD 0.048 0.057 ns
Maximum frequency Fmax 400 340 MHz
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2.3.14 Math Block Timing Characteristics

The fundamental building block in any digital signal processing algorithm is the multiply-accumulate
function. Each IGLOO2 and SmartFusion2 SoC math block supports 18%x18 signed multiplication, dot
product, and built-in addition, subtraction, and accumulation units to combine multiplication results
efficiently. The following table lists the math blocks with all registers used in worst commercial-case
conditions when T; =85 °C, Vpp = 1.14 V.

Table 268 « Math Blocks with all Registers Used

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Input, control register setup time Twisu 0.149 0.176 ns
Input, control register hold time TMIHD 1.68 1.976 ns
CDIN input setup time Tmocpinsuy  0.185 0.218 ns
CDIN input hold time Tmocoinwp  0.08 0.094 ns
Synchronous reset/enable setup time Tysrstensy —0-419 —0.493 ns
Synchronous reset/enable hold time  Tysrstennp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time TwarsTREc 0.088 0.104 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMCLKMP 2.245 2.641 ns

The following table lists the math blocks with input bypassed and output registers used in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 269 « Math Block with Input Bypassed and Output Registers Used

-1 -Std
Parameter Symbol Min Max Min Max Unit
Output register setup time Twmosu 2.294 2.699 ns
Output register hold time TmoHD 1.68 1.976 ns
CDIN input setup time Tmocpinsy 0.115 0.136 ns
CDIN input hold time Tymocpinip —0.444 —0.522 ns
Synchronous reset/enable setup time Tysrstensy —0.419 —0.493 ns
Synchronous reset/enable hold time Ty srstenHp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time ~ Tyarstrec 0.014 0.017 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMmeLKMP 2179 2.563 ns
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2.3.24 Power-up to Functional Times

The following table lists the SmartFusion2 power-up to functional times in worst-case industrial
conditions when T; =100 °C, Vpp = 1.14 V.

Table 288 « Power-up to Functional Times for SmartFusion2

Maximum Power-up to Functional Time for
SmartFusion2 (uS)

Symbol From To Description 005 010 025 050 060 090 150
Tror20UT POWER_ON Output Fabric to 647 500 531 483 474 524 647
_RESET_N available at output
I/0
Teror2mssrst POWER_ON MSS_RESE Fabric to 644 497 528 480 468 518 641
_RESET_N T_N_M2F MSS
TMSSRST2OUT MSS_RESET Output MSS to 3.6 3.6 3.6 3.4 4.9 4.8 4.8
_N_M2F available at output
I/0
Tvbb20ouT Vop Output Vpp at its 3096 2975 3012 2959 2869 2992 3225
available at  minimum
I/0 threshold
level to
output
TvDD2POR Vop POWER_O Vpp atits 2476 2487 2496 2486 2406 2563 2602

N_RESET_ minimum

N

threshold
level to
fabric

TvbpamssrsT  Vob

MSS_RESE Vpp at its

3093 2972 3008 2956 2864 2987 3220

T_N_M2F  minimum
threshold
level to MSS
TvpbpawpPu DEVRST_N DDRIO DEVRST_N 2500 2487 2509 2475 2507 2519 2617
Inbuf weak to Inbuf weak
pull pull
DEVRST_N MSIO Inbuf DEVRST_N 2504 2491 2510 2478 2517 2525 2620
weak pull to Inbuf weak
pull
DEVRST_N MSIOD DEVRST_N 2479 2468 2493 2458 2486 2499 2595
Inbuf weak to Inbuf weak
pull pull

Note: For more information about power-up times, see UG0331: SmartFusion2 Microcontroller Subsystem

User Guide.
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Table 291 « DEVRST_N to Functional Times for SmartFusion2 (continued)

Maximum Power-up to Functional Time for
SmartFusion2 (uS)

Symbol From To Description 005 010 025 050 060 090 150

TpEVRST2POR DEVRST_N POWER_O Vppatits 233 289 216 213 237 234 219
N_RESET_ minimum
N threshold
level to
fabric

TpevrsTamssrsT DEVRST_N  MSS_RESE Vpp at its 702 765 712 688 636 630 866
T N _M2F  minimum
threshold
level to MSS

TpEVRST2WPU DEVRST_N DDRIO DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak

pull pull
DEVRST_N MSIO Inbuf DEVRST_N 208 202 197 193 216 215 215
weak pull  to Inbuf weak
pull

DEVRST_N MSIOD DEVRST N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak

pull pull

Figure 19 DEVRST_N to Functional Timing Diagram for SmartFusion2
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The following table lists the IGLOO2 DEVRST_N to functional times in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 292 « DEVRST_N to Functional Times for IGLOO2

Maximum Power-up to Functional Time for IGLOO2

(us)
Symbol From To Description 005 010 025 050 060 090 150
Tror20UT POWER_ON Output Fabric to 114 116 113 113 115 115 114
_RESET_N available at output
I/0
TDEVRST2OUT DEVRST_N OUtpUt VDD atits 314 353 314 307 343 341 341
available at  minimum
I/0 threshold
level to
output

TpevrsT2por  DEVRST_N  POWER_O Vpp atits 200 238 201 195 230 229 227
N_RESET_ minimum
N threshold
level to
fabric

Toevrstz2wpu DEVRST_N  DDRIO DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak

pull pull
DEVRST_N MSIO Inbuf DEVRST_N 208 202 197 193 216 215 215
weak pull to Inbuf weak
pull

DEVRST_N MSIOD DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak
pull pull
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The following table lists the SerDes reference clock AC specifications in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 299 « SerDes Reference Clock AC Specifications

Parameter Symbol Min Max Unit
Reference clock frequency FrEFCLK 100 160 MHz
Reference clock rise time TrisE 0.6 4 Vins
Reference clock fall time TeaLL 0.6 4 Vins
Reference clock duty cycle Teyve 40 60 %

Reference clock mismatch MMREFCLK -300 300 ppm
Reference spread spectrum clock SSCref 0 5000 ppm

Table 300« HCSL Minimum and Maximum DC Input Levels (Applicable to SerDes REFCLK Only)

Parameter Symbol Min Typ Max  Unit
Recommended DC Operating Conditions
Supply voltage Vpp) 2375 25 2625 V
HCSL DC Input Voltage Specification
DC Input voltage V, 0 2625 V
HCSL Differential Voltage Specification
Input common mode voltage Viem 0.05 24 \Y
Input differential voltage ViDIFF 100 1100 mV
Table 301« HCSL Minimum and Maximum AC Switching Speeds (Applicable to SerDes REFCLK
Only)
Parameter Symbol Min Typ Max Unit
HCSL AC Specifications
Maximum data rate (for MSIO I/O bank) Fmax 350 Mbps
HCSL Impedance Specifications
Termination resistance Rt 100 Q

2.3.31 SmartFusion2 Specifications
2.3.31.1 MSS Clock Frequency

The following table lists the maximum frequency for MSS main clock in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 302 « Maximum Frequency for MSS Main Clock

Symbol Description -1 —Std Unit

M3 _CLK Maximum frequency for the MSS main clock 166 142 MHz
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2.3.31.2 SmartFusion2 Inter-Integrated Circuit (I2C) Characteristics

This section describes the DC and switching of the I2C interface. Unless otherwise noted, all output
characteristics given are for a 100 pF load on the pins. For timing parameter definitions, see Figure 21,

page 125.
The following table lists the 1°C characteristics in worst-case industrial conditions when T = 100 °C,
VDD =114V
Table 303 « 12C Characteristics
Parameter Symbol Min Typ Max Unit Conditions
Input low voltage Vi -0.3 0.8 \Y See Single-Ended I/0 Standards,
page 24 for more information. 1/0
standard used for illustration: MSIO
bank—-LVTTL 8 mA low drive.
Input high voltage Vi 2 345 V See Single-Ended I/O Standards,
page 24 for more information. I/O
standard used for illustration: MSIO
bank—-LVTTL 8 mA low drive.
Hysteresis of schmitt Vhys 0.05 x Vpp \Y See Table 28, page 23 for more
triggered inputs for Vpp, > information.
2V
Input current high m 10 MA See Single-Ended 1/0 Standards,
page 24 for more information.
Input current low IH 10 MA See Single-Ended I/0 Standards,
page 24 for more information.
Input rise time Ty 1000 ns Standard mode
300 ns Fast mode
Input fall time Ti 300 ns Standard mode
300 ns Fast mode
Maximum output voltage Vg 0.4 \% See Single-Ended I/0 Standards,
low (open drain) at 3 mA page 24 for more information. 1/0
sink current for Vpp, > 2 V standard used for illustration: MSIO
bank—LVTTL 8 mA low drive.
Pin capacitance Cin 10 pF ViN=0,f=1.0MHz
Output fall time from to,:1 21.04 ns ViHmin 10 ViLmax. CLOAD = 400 pF
; 1
VIFMin to ViLMax 5.556 NS Vigmin 10 Viimax CLOAD = 100 pF
Output rise time from tor | 19.887 ns V| LMax t0 ViHmin» CLOAD = 400 pF
VILM VIHMin'
ax to VIHMin 5.218 NS Vimax 0 Vikmin CLOAD = 100 pF
Output buffer maximum Rpu”_upz?’ 50 Q
pull-down resistance? 3
Output buffer maximum Rpu||_down2'4 131.25 Q

pull-up resistance® 4
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