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The following table lists the embedded operating flash limits.

Table 6 « Embedded Operating Flash Limits

Maximum
Product Programming Operating Programming Retention
Grade Element Temperature Temperature Cycles (Biased/Unbiased)

Commercial Embedded flash Min T;=0 °C MinT;=0°C <1000 cycles per page, 20 years
MaxT;=85°C MaxT;=85°C up totwo million cycles
per eNVM array

MinT;=0°C < 10000 cycles per page, 10 years
Max T; =85 °C up to 20 million cycles per
eNVM array

Industrial Embedded flash Min T;=-40°C MinT;=-40°C <1000 cycles per page, 20 years
Max T; =100 °C Max T, =100 °C up to two million cycles
per eNVM array

Min T; =—-40 °C < 10000 cycles per page, 10 years
Max T; =100 °C up to 20 million cycles per
eNVM array

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.

Table 7 « Device Storage Temperature and Retention

Product Grade Storage Temperature (Tstg) Retention

Commercial MinT;=0°C 20 years
Max T;=85°C
Industrial Min T; =—-40 °C 20 years

Max T; =100 °C

Table 8 « High Temperature Data Retention (HTR) Lifetime

T;(C) HTR Lifetime? (yrs)
90 20.5
95 20.5
100 20.5
105 17.0
110 15.0
115 13.0
120 1.5
125 10.0
130 8.0
135 6.0
140 45
145 3.0
150 1.5

1. HTR Lifetime is the period during which a verify failure is not expected due
to flash leakage.

DS0128 Datasheet Revision 11.0 8
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where

0ja = Junction-to-air thermal resistance

6,8 T Junction-to-board thermal resistance

6)c T Junction-to-case thermal resistance

T, = Junction temperature

Ta = Ambient temperature

Tg = Board temperature (measured 1.0 mm away from the package edge)
Tc = Case temperature

P = Total power dissipated by the device
Table 9« Package Thermal Resistance of SmartFusion2 and IGLOO2 Devices

Still Air 1.0m/s 25m/s

Device 0;3a 038 03¢ Unit
005

FG484 19.36 15.81 14.63 9.74 5.27 °C/W
VF256 41.30 38.16 35.30 28.41 3.94 °C/W
VF400 20.19 16.94 15.41 8.86 4.95 °C/W
TQ144 42.80 36.80 34.50 37.20 10.80 °C/W
010

FG484 18.22 14.83 13.62 8.83 4.92 °C/W
VF256 37.36 34.26 31.45 24.84 7.89 °C/W
VF400 19.40 15.75 14.22 8.1 4.22 °C/W
TQ144 38.60 32.60 30.30 31.80 8.60 °C/W
025

FG484 17.03 13.66 12.45 7.66 4.18 °C/W
VF256 33.85 30.59 27.85 21.63 6.13 °C/W
VF400 18.36 14.89 13.36 7.12 3.41 °C/W
FCS325  29.17 24.87 23.12 14.44 2.31 °C/W
050

FG484 15.29 12.19 10.99 6.27 3.24 °C/W
FG896 14.70 12.50 10.90 7.20 4.90 °C/W
VF400 17.53 1417 12.63 6.32 2.81 °C/W
FCS325 27.38 23.18 21.41 12.47 1.59 °C/W
060

FG484 15.40 12.06 10.85 6.14 3.15 °C/W
FG676 15.49 12.21 11.06 7.07 3.87 °C/W
VF400 17.45 14.01 12.47 6.22 2.69 °C/W
FCS325  27.03 22.91 21.25 12.33 1.54 °C/W
090

FG484 14.64 11.37 10.16 5.43 2.77 °C/W
FG676 14.52 11.19 10.37 6.17 3.24 °C/W
FCS325  26.63 22.26 20.13 14.24 2.50 °C/W
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2.3.55

Detailed I1/0O Characteristics

Table 24 «

& Microsemi

Input Capacitance, Leakage Current, and Ramp Time

Symbol  Description

Maximum Unit  Conditions

CiN Input capacitance 10 pF
I (dc) Input current low 400 MA Vpp =25V
(Applicable to HSTL/SSTL inputs only) 500 uA Vpp = 1.8V
600 WA Vpp =15V
Input current low 10 MA
(Applicable to all other digital inputs)
Iy (dc) Input current high 400 HA Vppi =25V
(Applicable to HSTL/SSTL inputs only) 500 uA Vop = 1.8V
600 MA  Vpp =15V
Input current high 10 MA
(Applicable to all other digital inputs)
TRAMP|N2 Input ramp time 50 ns

(Applicable to all digital inputs)

1.

2.

Applicable when 1/O pair is programmed with an HSTL/SSTL 1/O type on IOP and an un-
terminated 1/0 type (LVCMOS, for example) on ION pad.
Voltage ramp must be monotonic.

Power Matters.

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
DDRIO 1/O bank at Vou/VoL Level.

Table 25 «

I/O Weak Pull-up/Pull-down Resistances for DDRIO I/O Bank

R(WEAK PULL-UP) at Vg (Q)

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

Vpp Domain  Min Max Min Max
25Vh?2 10K 17.8K 9.98K 18K
1.8V"2 10.3K 19.1K 10.3K 19.5K
15V 2 10.6K 20.2K 10.6K 21.1K
1.2Vvh2 11.1K 22.7K 11.2K 24.6K

1.
2.

R(WEAK PULL-DOWN) = (VOLspec)/I((WEAK PULL-DOWN MAX).

R(WEAK PULL-UP) = (VDDImax — VOHspec)/((WEAK PULL-UP MIN).

DS0128 Datasheet Revision 11.0
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2.3.5.6  Single-Ended I/O Standards

2.3.5.6.1 Low Voltage Complementary Metal Oxide Semiconductor (LVCMOQOS)
LVCMOS is a widely used switching standard implemented in CMOS transistors. This standard is defined
by JEDEC (JESD 8-5). The LVCMOS standards supported in IGLOO2 FPGAs and SmartFusion2 SoC
FPGAs are: LVCMOS12, LVCMOS15, LVCMOS18, LVCMOS25, and LVCMOS33.

2.3.5.6.2 3.3VLVCMOS/LVTTL

LVCMOS 3.3 V or Low-Voltage Transistor-Transistor Logic (LVTTL) is a general standard for 3.3 V
applications.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table29+ LVTTL/LVCMOS 3.3V DC Recommended DC Operating Conditions
(Applicable to MSIO I/O Bank Only)
Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 3.15 3.3 345 \%
Table 30« LVTTL/LVCMOS 3.3V Input Voltage Specification (Applicable to MSIO I/O
Bank Only)
Parameter Symbol Min Max Unit
DC input logic high V|4 (DC) 2.0 3.45 \Y
DC input logic low V,_(DC) -0.3 0.8 \Y,
Input current high1 Iy (DC)
Input current low’ IiL (DC)

1. See Table 24, page 22.

Table 31+ LVCMOS 3.3V DC Output Voltage Specification (Applicable to MSIO I/O Bank
Only)

Parameter Symbol Min Max Unit

DC output logic high' Vou Vpp) — 0.4 %

DC output logic low" VoL 0.4 %

1. The Vou/VoL test points selected ensure compliance with LVCMOS 3.3 V JESD8-B
requirements.

Table 32« LVTTL 3.3V DC Output Voltage Specification (Applicable to MSIO I/O Bank Only)
Parameter Symbol Min Max Unit

DC output logic high VoH 24 \Y,

DC output logic low VoL 0.4 \Y

Table 33+« LVTTL/LVCMOS 3.3V AC Maximum Switching Speed (Applicable to MSIO I/O Bank
Only)

Parameter Symbol Max Unit Conditions

Maximum data rate ~ Dyax 600 Mbps AC loading: 17 pF load, maximum

(for MSIO I/0 bank) drive/slew

DS0128 Datasheet Revision 11.0
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Table 53+ LVCMOS 1.8V AC Calibrated Impedance Option

Parameter Symbol Typ Unit
Supported output driver calibrated Rodt_cal 75,60,50, Q
impedance (for DDRIO /O bank) 33, 25, 20

Table 54« LVCMOS 1.8 V AC Test Parameter Specifications

Parameter Symbol Typ  Unit
Measuring/trip point for data path ViriP 09 V
Resistance for enable path (Tzp, Tz, Thz, TLz)  Rent 2k Q
Capacitive loading for enable path (Tzy, Tz, Thz, Cent 5 pF
Tiz)

Capacitive loading for data path (Tpp) CLoap 5 pF

Table 55+ LVCMOS 1.8 V Transmitter Drive Strength Specifications

Output Drive Selection Von (V) VoL (V) IOH (at Vo) 10L (at Vo)
MSIO I/O Bank  MSIOD I/O Bank  DDRIO I/O Bank  Min Max mA mA
2 mA 2 mA 2mA Vppi— 045 045 2 2
4 mA 4 mA 4 mA Vpp — 045 045 4 4
6 mA 6 mA 6 mA Vpp—045 045 6 6
8 mA 8 mA 8 mA Vppi— 045 045 8 8
10 mA 10 mA 10 mA Vpp —0.45 045 10 10
12 mA 12 mA Vpp—045 045 12 12
16 mA’ Vppi— 045 045 16 16

1. 16 mA drive strengths, all slews, meets LPDDR JEDEC electrical compliance.

AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14V, Vpp, = 1.71V

Table 56+ LVCMOS 1.8 V Receiver Characteristics (Input Buffers)

On-Die Termination Ty Tevs

(ODT) -1 -std -1 -Std  Unit
LVCMOS 1.8 V None 1.968 2.315 2.099 2.47 ns
(for DDRIO /O bank
with Fixed Codes)

None 2.898 3.411 2.883 3.393 ns

50 3.05 3.59 3.044 3.583 ns
LVCMOS 1.8 V 75 2.999 3.53 2.987 3.516 ns
(for MSIO I/O bank) 150 2.947 3.469 2.933 3.452 ns

None 2.611 3.071 2.598 3.057 ns

50 2.775 3.264 2.775 3.265 ns
LVCMOS 1.8 V 75 2.72 3.2 2.712 3.19 ns
(for MSIOD 1/O bank) 150 2.666 3.137 2.655 3.123 ns
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Table 82« LVCMOS 1.2 V Receiver Characteristics for MSIOD 1/0 Bank (Input Buffers)

Tpy Tpys
On-Die Termination (ODT) -1 —-Std -1 —Std Unit
None 4.154 4.887 4114 4.84 ns
50 6.918 8.139 6.806 8.008 ns
75 5.613 6.603 5.533 6.509 ns
150 4.716 5.549 4.657 5.479 ns

Table 83« LVCMOS 1.2 V Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers)

1 1

Output Top Tz Tzn Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2 mA Slow 6.713 7.897 5.362 6.308 6.723 7.909 7.233 8.51 6.375 7499 ns

Medium 5912 6.955 4616 543 5915 6.959 6.887 8.102 6.009 7.069 ns
Medium 5.5 6.469 4.231 4978 55 6.471 6.672 7.849 5835 6.865 ns

fast
Fast 5462 6.426 4.194 4935 5463 6.427 6.646 7.819 5.828 6.857 ns
4 mA Slow 6.109 7.186 4.708 5539 6.098 7.174 8.005 9.418 7.033 8.274 ns

Medium 5355 6.299 4.034 4746 5338 6.28 7.637 8985 6.672 7.849 ns
Medium 4953 5826 3.685 4.336 4.932 5.802 7.44 8752 6.499 7.646 ns

fast
Fast 4911 5777 3.658 4.303 4.89 5754 7.427 8.737 6.488 7632 ns
6 mA Slow 5.89 6.929 4506 5.301 5874 6911 8.337 9.808 7.315 8.605 ns

Medium 5176 6.089 3.862 4.543 5.155 6.065 7.986 9.394 6.943 8.168 ns

Medium 4792 5637 3523 4145 4765 5606 7.808 9.186 6.775 7.97 ns
fast

Fast 4754 5593 3.486 4.101 4.728 5563 7.777 9.149 6.769 7.963 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.

Table 84+ LVCMOS 1.2 V Transmitter Characteristics for MSIO I/0O Bank (Output and Tristate Buffers)

1 1

Output Top Tz Tzn Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2 mA Slow 6.746 7937 7.458 8.774 8.172 9.614 9.867 11.608 8.393 9.874 ns
4 mA Slow 7.068 8.315 6.678 7.857 7.474 8.793 10.986 12.924 9.043 10.638 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.
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Table 118 « DDR1/SSTL2 Class Il Transmitter Characteristics for MSIO I/0O Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
Single-ended 2.29 2.693 1988 2338 1978 2326 1989 234 1.979 2328 ns
Differential 2418 2846 2304 2711 2297 2702 2131 2506 2124 2499 ns

2.3.6.4 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 1/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.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 119« SSTL18 DC Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 1.71 1.8 1.89 \%
Termination voltage Vi 0.838 0900 0964 V
Input reference voltage  VRrgp 0.838 0.900 0964 V

Table 120« SSTL18 DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high V4 (DC) VRrer + 0.125 1.89 \Y
DC input logic low V) (DC) -0.3 Vgep—0.125 V
Input current high1 liy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.

Table 121 « SSTL18 DC Output Voltage Specification

Parameter Symbol Min Max Unit
SSTL18 Class | (DDR2 Reduced Drive)

DC output logic high Vou Vi1 +0.603 \Y

DC output logic low VoL V—0.603 V

Output minimum source DC current (DDRIO I/O bank  lgyatVoy 6.5 mA

only)

Output minimum sink current (DDRIO 1/O bank only) loatVo. 6.5 mA

SSTL18 Class Il (DDR2 Full Drive)t

DC output logic high Vou V17 +0.603 \

DC output logic low VoL V—0.603 V

Output minimum source DC current (DDRIO I/0 bank  lpyatVpoy 13.4 mA

only)

Output minimum sink current (DDRIO I/O bank only) loratVo. 134 mA

1.  To meet JEDEC Electrical Compliance, use DDR2 Full Drive Transmitter.
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Table 198 « Mini-LVDS AC Impedance Specifications

Power Matters.

Parameter Symbol Typ Unit

Termination resistance Rt 100 Q
Table 199 « Mini-LVDS AC Test Parameter Specifications
Parameter Symbol Typ Unit
Measuring/trip point for data path Virip Cross point  V
Resistance for enable path (Tzy, Tz, Thz T 2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Tyz, TL2) Cent 5 pF

AC Switching Characteristics

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

Table 200 « Mini-LVDS AC Switching Characteristics for Receiver (for MSIO 1/O
Bank - Input Buffers)

Tey
On-Die Termination (ODT) -1 —Std Unit
None 2.855 3.359 ns
100 2.85 3.353 ns
None 2.602 3.061 ns
100 2597  3.055 ns
Table 201« Mini-LVDS AC Switching Characteristics for Transmitter for MSIO I/O Bank (Output
and Tristate Buffers)
Top Tz Tzn Thz Tz Unit
-1 -Std -1 -Std -1 -Std -1 -Std -1 —-Std
2.097 2467 2308 2.715 2296 2.701 1964 231 1949 2293 ns

Table 202 « Mini-LVDS AC Switching Characteristics for Transmitter (for MSIOD 1/O Bank - Output and

Tristate Buffers)

Top Tz Tzn Thz Unit
-1 -Std -1 -Std -1 -Std -1 -Std -1 —Std
No pre-emphasis 1614 1.899 1562 1.837 1553 1.826 1.593 1.874 1578 1.856 ns
Min pre-emphasis 1.604 1.887 1.745 2.053 1.731 2.036 1.892 2.225 1.861 2.189 ns
Med pre-emphasis 1.521 1.79 1.753 2.062 1.737 2.043 1.9 2.235 1.868 2.197 ns
Max pre-emphasis 1492 1.754 1762 2.073 1.745 2.052 1.91 2.247 1.876 2.206 ns

DS0128 Datasheet Revision 11.0
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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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AC Switching Characteristics

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

Table 210« RSDS AC Switching Characteristics for Receiver (for MSIO 1/0O Bank -
Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2.855 3.359 ns
100 2.85 3.353 ns

Table 211 « RSDS AC Switching Characteristics for Receiver (for MSIOD 1/O Bank -
Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2.602 3.061 ns
100 2.597 3.055 ns

Table 212 « RSDS 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
2.097 2.467 2.303 2.709 2.291 2.695 1.961 2.307 1947 229 ns

Table 213« RSDS AC Switching Characteristics for Transmitter (for MSIOD I/O Bank - Output and Tristate
Buffers)

Top Ta Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
No pre-emphasis 1.614 1.899 1559 1.834 1.55 1.823 1.59 1.87 1575 1852 ns
Min pre-emphasis 1.604 1887 1.742 205 1.728 2.032 1.889 2222 1.858 2185 ns
Med pre-emphasis 1.521 1.79 1753 2062 1.737 2043 1.9 2235 1868 2197 ns
Max pre-emphasis 1.492 1.754 1.762 2.073 1.745 2.052 1.91 2247 1876 2206 ns

2.3.7.6 LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires
that one data bit be carried through two signal lines. Similar to LVDS, two pins are needed. It also
requires external resistor termination. IGLOO2 and SmartFusion2 SoC FPGAs support only LVPECL
receivers and do not support LVPECL transmitters.

Minimum and Maximum Input and Output Levels (Applicable to MSIO I/O Bank Only)

Table 214 « LVPECL Recommended DC Operating Conditions

Parameter Symbol  Min Typ Max Unit
Supply voltage Vppi 315 33 3.45 \%
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2.3.9.2 Input DDR Timing Diagram

Figure 11 «
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The following table lists the input DDR propagation delays in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Table 221 « Input DDR Propagation Delays

Measuring Nodes
Symbol Description (from, to) -1 -Std  Unit
TobRrICLKQ1 Clock-to-Out Out_QR for input DDR B,C 0.16 0.188 ns
TopRrRICLKQ2 Clock-to-Out Out_QF for input DDR B, D 0.166 0.195 ns
TobDpRISUD Data setup for input DDR A B 0.357 0421 ns
TDbpRIHD Data hold for input DDR A B 0 0 ns
TpopRISUE Enable setup for input DDR E,B 0.46 0.542 ns
TDDRIHE Enable hold for input DDR E, B 0 0 ns
TDDRISUSLN Synchronous load setup for input DDR G B 0.46 0.542 ns
TDDRIHSLN Synchronous load hold for input DDR G B 0 0 ns
TDDRIAL2Q1 Asynchronous load-to-out QR for input DDR F,C 0.587 0.69 ns
TpbpRIAL2Q2 Asynchronous load-to-out QF for input DDR F,D 0.541 0.636 ns
TDDRIREMAL Asynchronous load removal time for input DDR F, B 0 0 ns
TDDRIRECAL Asynchronous load recovery time for input DDR F, B 0.074 0.087 ns
DS0128 Datasheet Revision 11.0 71



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

Table 232« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2K x 9 (continued)

-1 -Std
Parameter Symbol Min Max Min Max  Unit
Address setup time TADDRSU 0.475 0.559 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tpsu 0.336 0.395 ns
Data hold time Toup 0.082 0.096 ns
Block select setup time TeLKSU 0.207 0.244 ns
Block select hold time TeLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined register is TsLk2Q 1.529 1.799 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.485 0.57 ns
Read enable hold time TRDEHD 0.071 0.083 ns
Pipelined read enable setup time (A_DOUT_EN, TRDPLESU 0.248 0.291 ns
B_DOUT_EN)
Pipelined read enable hold time (A_DOUT_EN, TRDPLEHD 0.102 0.12 ns
B_DOUT_EN)
Asynchronous reset to output propagation delay Tr2Q 1.514 1.781 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 TrsTMPW 0.301 0.354 ns
Pipelined register asynchronous reset removal time TPLRSTREM -0.279 —0.328 ns
Pipelined register asynchronous reset recovery time TpLRSTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width  Tp rsTvpw  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 0.415 0.488 ns
Write enable hold time TwEHD 0.048 0.057 ns
Maximum frequency Fmax 400 340 MHz

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 4K x 4 in worst
commercial-case conditions when T; =85 °C, Vpp =1.14 V.

Table 233« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 4K x 4

-1 —Std
Parameter Symbol Min Max Min Max Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TCLKMPWH 1.125 1.323 ns
Clock minimum pulse width low TeLkmPwL 1.125 1.323 ns
Pipelined clock period TpLcy 2.5 2.941 ns
Pipelined clock minimum pulse width high TeLcikmpwH  1.125 1.323 ns
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Table 237 « pSRAM (RAM64x18) in 64 x 18 Mode (continued)
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-1 -Std

Parameter Symbol Min Max  Min Max  Unit
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.128 0.15 ns
Write enable setup time Twecsu 0.397 0.467 ns
Write enable hold time TwecHD —0.026 —-0.03 ns
Maximum frequency Fmax 250 250 MHz

The following table lists the uSRAM in 64 x 16 mode in worst commercial-case conditions when

T,=85°C,Vpp=1.14 V.
Table 238 «+ USRAM (RAM64x16) in 64 x 16 Mode

-1 —Std

Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TeLKMPWH 1.8 1.8 ns
Read clock minimum pulse width low TeLkmPwL 1.8 1.8 ns
Read pipeline clock period TpLcy 4 4 ns
Read pipeline clock minimum pulse width high TeLcikmpwH 1.8 1.8 ns
Read pipeline clock minimum pulse width low Tpicikmpwe 1.8 1.8 ns
Read access time with pipeline register TeLkon 0.266 0.313 ns
Read access time without pipeline register 1.677 1.973 ns
Read address setup time in synchronous mode TAODRSU 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
Read address hold time in synchronous mode TAORUD 0.091 0.107 ns
Read address hold time in asynchronous mode -0.778 -0.915 ns
Read enable setup time TRDENSU 0.278 0.327 ns
Read enable hold time TRDENHD 0.057 0.067 ns
Read block select setup time TeLKksU 1.839 2.163 ns
Read block select hold time TBLKHD —-0.65 —-0.765 ns
Read block select to out disable time (when pipelined TeLk2a 2.036 2.396 ns
register is disabled)
Read asynchronous reset removal time (pipelined clock) -0.023 -0.027 ns
Read asynchronous reset removal time (non-pipelined TRSTREM 0.046 0.054 ns
clock)
Read asynchronous reset recovery time (pipelined clock) 0.507 0.597 ns
Read asynchronous reset recovery time (non-pipelined TRSTREC 0.236 0.278 ns
clock)
Read asynchronous reset to output propagation delay (with Troq 0.835 0.983 ns
pipelined register enabled)
Read synchronous reset setup time TsrsTSU 0.271 0.319 ns

DS0128 Datasheet Revision 11.0

87



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

Table 262 « SmartFusion2 Cortex-M3 ISP Programming (Fabric Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 302672 6 41 8 Sec
010 568784 10 48 14 Sec
025 1223504 21 61 29 Sec
050 2424832 39 82 50 Sec
060 2418896 44 87 54 Sec
090 3645968 66 112 79 Sec
150 6139184 108 162 128 Sec

Table 263 « SmartFusion2 Cortex-M3 ISP Programming (eNVM Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 137536 3 64 4 Sec
010 274816 4 104 7 Sec
025 274816 4 104 8 Sec
050 2,78,528 4 102 8 Sec
060 268480 6 102 8 Sec
090 544496 10 179 15 Sec
150 544496 10 180 15 Sec

Table 264 « SmartFusion2 Cortex-M3 ISP Programming (Fabric and eNVM)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 439296 9 83 1 Sec
010 842688 15 129 21 Sec
025 1497408 26 143 35 Sec
050 2695168 43 163 55 Sec
060 2686464 48 165 60 Sec
090 4190208 75 266 91 Sec
150 6682768 117 318 141 Sec

DS0128 Datasheet Revision 11.0 101



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

Table 277 » Electrical Characteristics of the Crystal Oscillator — High Gain Mode (20 MHz) (continued)

Parameter Symbol Min Typ Max Unit  Condition
Startup time (with regard to SUXTAL 0.8 ms 005, 010, 025, and 050
stable oscillator output) devices

1.0 ms 090 and 150 devices

Table 278 « Electrical Characteristics of the Crystal Oscillator — Medium Gain Mode (2 MHz)

Parameter Symbol Min Typ Max Unit  Condition
Operating frequency FXTAL 2 MHz
Accuracy ACCXTAL 0.00105 % 050 devices
0.003 % 005, 010, 025, 090, and
150 devices
0.004 % 060 devices
Output duty cycle CYCXTAL 49-51 47-53 %
Output period jitter (peak to JITPERXTAL 1 5 ns
peak)
Output cycle to cycle jitter (peak JITCYCXTAL 1 5 ns
to peak)
Operating current IDYNXTAL 0.3 mA
Input logic level high VIHXTAL 0.9 Vpp V
Input logic level low VILXTAL 0.1 Vpp Vv
Startup time (with regard to SUXTAL 45 ms 010 and 050 devices
stable oscillator output) 5 ms 005 and 025 devices
7 ms 090 and 150 devices

Table 279 « Electrical Characteristics of the Crystal Oscillator — Low Gain Mode (32 kHz)

Parameter Symbol Min Typ Max Unit  Condition
Operating frequency FXTAL 32 kHz
Accuracy ACCXTAL 0.004 % 005, 010, 025, 050, 060,
and 090 devices
0.005 % 150 devices
Output duty cycle CYCXTAL 49-51 47-53 %
Output period jitter (peak to peak) JITPERXTAL 150 300 ns
Output cycle to cycle jitter (peak to JITCYCXTAL 150 300 ns
peak)
Operating current IDYNXTAL 0.044 mA 010 and 050 devices
0.060 mA 005, 025, 060, 090, and
150 devices
Input logic level high VIHXTAL 0.9 Vpp \%
Input logic level low VILXTAL 0.1 Vpp V
Startup time (with regard to stable SUXTAL 115 ms 005, 025, 050, 090, and
oscillator output) 150 devices
126 ms 010 devices
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1. The minimum output clock frequency is limited by the PLL. For more information, see UG0449: SmartFusion2 and IGLOO2
Clocking Resources User Guide.
2.  The PLL is used in conjunction with the Clock Conditioning Circuitry. Performance is limited by the CCC output frequency.

The following table lists the CCC/PLL jitter specifications in worst-case industrial conditions when
T,=100°C, Vpp = 1.14 V.

Table 283« IGLOO2 and SmartFusion2 SoC FPGAs CCC/PLL Jitter Specifications

CCC Output Maximum Peak-to-Peak Period Jitter Foyt ccc

Parameter Conditions/Package Combinations Unit
10 FG484, 050 SSO=0 0<SSO<=2 SSO<=4 SSO<=8 SSO<=16
FG896/FG484/FCS325

Packages?

20 MHz to 100 MHz Max(110, £ 1% x
(1/Fout_cce))

100 MHz to 400 MHz ~ Max(120, £ 1% x

Max(150, + 1% x (1/Fout_coc)) ps

Max(150, + 1% x (1/Fout_ccc)) Max(170, £ 1% x ps

(1/Fout_cce))

(1/Fout_cce))

025 FG484/FCS325 0 <SSO <=16
Package?
20 MHz to 74 MHz £ 1% x (1/Fout _ccc)) ps
74 MHz to 400 MHz 210 ps
005 FG484 Package! 0 <SSO <=16
20 MHz to 53 MHz £ 1% x (1/Fout _ccc)) ps
53 MHz to 400 MHz 270 ps
090 FG676 and FC325 0 <SSO <=16
Package?
20 MHz to 100 MHz + 1% x (1/Fout _ccc)) ps
100 MHz to 400 MHz 150 ps
060 FG676 Package! 0 <SSO <=16
20 MHz to 100 MHz £ 1% x (1/Fout ccc) ps
100 MHz to 400 MHz 150
150 FC1152 Package! 0 <SSO <=16
20 MHz to 100 MHz + 1% x (1/Fout _ccc)) ps
100 MHz to 400 MHz 120 ps
1. SSO data is based on LVCMOS 2.5 V MSIO and/or MSIOD bank I/Os.
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Power-up to Functional Timing Diagram for IGLOO2
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2.3.25 DEVRST N Characteristics
Table 290 «+ DEVRST_N Characteristics for All Devices
Parameter Symbol Max Unit
DEVRST_N ramp rate TRAMPDEVRSTN 1 us
DEVRST_N cycling rate FMAXPDEVRSTN 100 kHz
2.3.26 DEVRST_N to Functional Times
The following table lists the SmartFusion2 DEVRST _N to functional times in worst-case industrial
conditions when T; =100 °C, Vpp = 1.14 V.
Table 291« DEVRST_N 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 518 501 527 521 422 419 694
_RESET_N available at output
I/0

TroroMssksT ~ POWER_ON MSS_RESE Fabricto 515 497 524 518 417 414 689

_RESET_N T_N_M2F MSS

TMSSRSTZOUT MSS_RESET OUtpUt MSS to 3.5 3.5 3.5 3.3 4.8 4.8 4.8
_N_M2F available at output
110
TpeEVRST20UT DEVRST_N Output Vpp at its 706 768 715 691 641 635 871
available at minimum
110 threshold
level to
output
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Entry/Exit

Entry/Exit Timing Timing

FCLK = 100MHz FCLK =3 MHz

005, 010, 025,

060, 090, and
Parameter Symbol 150 050 All Devices Unit  Conditions
Exit time with  TFF_EXIT 1.5 15 1.5 ms eNVM and MSS/HPMS PLL =
respect to the ; ON during F*F
fabric PLL lock 15 15 15 eNVM and MSS/HPMS PLL =

ms OFF during F*F and both are
turned back on at exit

Exit time with  TFF_EXIT 21 15 21 s eNVM and MSS/HPMS PLL =
respect to the M ON during F*F
fat;r'ctb“ffer 65 55 65 eNVM and MSS/HPMS PLL =
outpu V& OFF during F*F and both are

turned back on at exit

1. PLL Lock Delay set to 1024 cycles (default).

2.3.28 DDR Memory Interface Characteristics

The following table lists the DDR memory interface characteristics in worst-case industrial conditions

when T = 100 °C, Vpp = 1.14 V.

Table 294 « DDR Memory Interface Characteristics

Supported Data Rate

Standard Min Max Unit

DDR3 667 667 Mbps
DDR2 667 667 Mbps
LPDDR 50 400 Mbps

2.3.29 SFP Transceiver Characteristics

IGLOO2 and SmartFusion2 SerDes complies with small form-factor pluggable (SFP) requirements as
specified in SFP INF-80741. The following table provides the electrical characteristics.

The following table lists the SFP transceiver electrical characteristics in worst-case industrial conditions

when T = 100 °C, Vpp = 1.14 V.

Table 295 ¢« SFP Transceiver Electrical Characteristics

Differential Peak-Peak Voltage
Pin Direction Min Max Unit
RD+/-1 Output 1600 2400 mvV
TD+/-2 Input 350 2400 mvV

1. Based on default SerDes transmitter settings for PCle Gen1. Lower amplitudes are
available through programming changes to TX_AMP setting.
2. Based on Input Voltage Common-Mode (VICM) = 0 V. Requires AC Coupling.
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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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