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Power Matters.

Revision 3.0

In revision 3.0 of this document, the Theta B/C columns and FCS325 package was updated. For more
information, see Table 9, page 10 (SAR 62002).

Revision 2.0

The following is a summary of the changes in revision 2.0 of this document.

Table 1, page 4 was updated (SAR 59056).

Table 7, page 8 temperature and data retention information was updated SAR (61363).

Storage Operating Table was updated and split into three tables — Table 5, page 7, Table 7, page 8
(SAR 58725).

Updated Theta B/C columns and FCS325 package in Table 9, page 10 (SAR 62002).

Added 090-FCS325 thermal resistance to Table 9, page 10 (SAR 59384).

TQ144 package was added to Table 9, page 10 (SAR 57708).

Added PLL jitter data for the VF400 package (SAR 53162).

Added Additional Worst Case IDD to Table 11, page 12 and Table 12, page 13 (SAR 59077).
Table 13, page 13, Table 14, page 13, and Table 15, page 14 were added to verify Inrush currents
(SAR 56348).

Table 18, page 19 and Table 21, page 20 — I/O speeds were replaced.

Max speed was changed in Table 41, page 26 (SAR 57221) and in Table 52, page 29 (SAR 57113).
Minimum and Maximum DC/AC Input and Output Levels Specification, page 29 and

Table 49, page 29-Table 57, page 31 were added.

Added Cload to Table 89, page 39 (SAR 56238).

Removed "Rs" information in DDR Timing Measurement Table 123, page 47, Table 133, page 49,
and Table 144, page 52.

Updated drive programming for M/B-LVDS outputs (SAR 58154).

Added an inverter bubble to DDR_IN latch in Figure 10, page 70 (SAR 61418).

QF waveform in Figure 11, page 71 was updated (SAR 59816).

uSRAM Write Clock minimum values were updated in Table 237, page 86—Table 243, page 93 (SAR
55236).

Fixed typo in the 32 kHz Crystal (XTAL) oscillator accuracy data section (SAR 59669).

The "On-Chip Oscillator" section was split, and the Embedded NVM (eNVM) Characteristics,
page 104 was added. Table 277, page 107—Table 281, page 109 were revised.(SARs 57898 and
59669).

PLL VCP Frequency and conditions were added to Table 282, page 110 (SAR 57416).

Fixed typo for PLL jitter data in the 100-400 MHz range (SAR 60727).

Updated FCCC information in Table 282, page 110 and Table 283, page 111 (SAR 60799).
Device 025 specifications were added to Table 283, page 111 (SAR 51625).

JTAG Table 284, page 112 was replaced (SAR 51188).

Flash*Freeze Table 293, page 119 was replaced (SAR 57828).

Added support for HCSL 1/O Standard for SERDES reference clocks in Table 300, page 123 and
Table 301, page 123 (SAR 50748).

Tir and Tif parameters were added to Table 303, page 124 (SAR 52203).

Speed grade consistency was fixed in tables throughout the datasheet (SAR 50722).

Added jitter attenuation information (SAR 59405).

Revision 1.0

The following is a summary of the changes in revision 1.0 of this document.

The IGLOO2 v2 and the SmartFusion2 v5 datasheets are combined into this single product family
datasheet.
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IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
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Power Matters.

1.  For flash programming and retention maximum limits, see Table 5, page 7. For recommended operating conditions, see Table 4,

page 6.

Table 4 « Recommended Operating Conditions

Parameter Symbol Min Typ Max  Unit  Conditions

Operating junction temperature T, 0 25 85 °C Commercial
—40 25 100 °C Industrial

Programming junction temperatures1 T, 0 25 85 °C Commercial
—40 25 100 °C Industrial

DC core supply voltage. Vbp 1.14 1.2 126 V

Must always power this pin.

Power supply for charge pumps Vpp 2375 2.5 2.625 V 2.5V range

e e o1, w5 95 e v a3V

025, 050, 060 devices

Power supply for charge pumps (for  Vpp 3.15 3.3 345 V 3.3 Vrange

normal operation and programming)

for the 090 and 150 devices

Analog power pad for MDDR PLL MSS_MDDR_PLL_VDDA 2375 25 2625 V 2.5Vrange
3.15 33 345 V 3.3 Vrange

Analog power pad for MDDR PLL HPMS MDDR PLL VDDA 2375 2.5 2.625 V 2.5V range
3.15 3.3 345 V 3.3 Vrange

Analog power pad for FDDR PLL FDDR_PLL_VDDA 2375 25 2625 V 2.5Vrange
3.15 3.3 345 V 3.3 Vrange

Analog power pad for MDDR PLL PLLO_PLL1_MSS_MDDR_V 2.375 2.5 2625 V 2.5V range

DDA 3.15 3.3 345 V 3.3 Vrange
Analog power pad for MDDR PLL PLLO PLL1 HPMS MDDR_ 2.375 2.5 2.625 V 2.5V range
VDDA 315 33 345 V 33 Vrange

Analog power pad for PLLO to PLL5 CCC_XX[01]_PLL_VDDA 2375 2.5 2625 V 2.5V range
3.15 3.3 345 V 3.3 Vrange

High supply voltage for PLL SERDES_[01]_PLL_VDDA 2375 2.5 2625 V 2.5V range

SerDes[01] 315 33 345 V  33Vrange

Analog power for SerDes[01] PLL SERDES_[01]_L[0123]_VD 2.375 25 2625 V

Lane O to Lane 3. Thisisa2.5V DAPLL

SerDes internal PLL supply.

TX/RX analog /O voltage. Low SERDES _[01]_L[0123]_ VD 1.14 1.2 126 V

voltage power for the lanes of DAIO

SerDesIFO0. This is a 1.2 V SerDes

PMA supply.

PCle/PCS power supply SERDES_[01]_VDD 114 1.2 126 V

1.2 V DC supply voltage VDpDix 1.14 1.2 126 V

1.5V DC supply voltage VoDpix 1425 1.5 1575 V

1.8 V DC supply voltage VbDIx 1.71 1.8 189 V

2.5V DC supply voltage Vppix 2375 25 2625 V

DS0128 Datasheet Revision 11.0
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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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2.3.5.7 2.5V LVCMOS

LVCMOS 2.5V is a general standard for 2.5 V applications and is supported in IGLOO2 FPGA and

& Microsemi

Power Matters.

SmartFusion2 SoC FPGAs that are in compliance with the JEDEC specification JESD8-5A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 38+ LVCMOS 2.5V DC Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit

Supply voltage Vppi 2.375 25 2.625 \Y

Table 39 LVCMOS 2.5V DC Input Voltage Specification

Parameter Symbol Min Max Unit

DC input logic high (for MSIOD V|4 (DC) 1.7 2.625 \Y,

and DDRIO 1/O banks)

DC input logic high (for MSIO I/O V| (DC) 1.7 3.45 \%

bank)

DC input logic low Vi (DC) -0.3 0.7 \%

Input current high' Iy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.
Table 40+ LVCMOS 2.5V DC Output Voltage Specification
Parameter Symbol Min Max Unit
DC output logic high Vou' Vppi — 0.4 - %
DC output logic low Vor? 0.4 v

1.  The VOH/VOL test points selected ensure compliance with LVCMOS 2.5 V JEDEC8-5A requirements.

Table 41+ LVCMOS 2.5V AC Minimum and Maximum Switching Speed

Parameter Symbol  Max Unit

Conditions

Maximum data rate (for DDRIO I/O bank)  Dpyax 400 Mbps

AC loading: 17 pF load,
maximum drive/slew

Maximum data rate (for MSIO 1/O bank) Dmax 410 Mbps

AC loading: 17 pF load,
maximum drive/slew

Maximum data rate (for MSIOD /O bank)  Dpyax 420 Mbps

AC loading: 17 pF load,
maximum drive/slew

Table 42« LVCMOS 2.5V AC Calibrated Impedance Option

Parameter Symbol

Typ Unit

Supported output driver calibrated impedance (for Rodt_cal
DDRIO I/O bank)

75,60, 50,33, Q
25,20

DS0128 Datasheet Revision 11.0
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Power Matters.

Table 62+ LVCMOS 1.5V DC Output Voltage Specification

Parameter Symbol Min Max Unit
DC output logic high  VOH Vpp| * 0.75 \
DC output logic low  VOL Vpp X025 V
Table 63« LVCMOS 1.5V AC Minimum and Maximum Switching Speed
Parameter Symbol  Max Unit Conditions

Maximum data rate (for DDRIO 1/O bank) Dpax 235 Mbp

s  AC loading: 17 pF load, maximum

drive/slew

Maximum data rate (for MSIO 1/O bank) Dpax 160 Mbp

s  AC loading: 17 pF load, maximum

drive/slew

Maximum data rate (for MSIOD /O bank) Dpax 220 Mbp

s  AC loading: 17 pF load, maximum

drive/slew

Table 64+ LVCMOS 1.5V AC Calibrated Impedance Option

Parameter Symbol Typ Unit
Supported output driver calibrated RODT_CA 75,60, Q
impedance (for DDRIO I/O bank) L 50, 40
Table 65+ LVCMOS 1.5V AC Test Parameter Specifications
Parameter Symbol  Typ Unit
Measuring/trip point V1RriP 0.75 \Y
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF
Table66« LVCMOS 1.5V Transmitter Drive Strength Specifications
Output Drive Selection Von (V) VoL (V) IOH (at Vo) 1OL (at Vo)
MSIO I/O0 Bank MSIOD I/O Bank DDRIO I/O Bank Min Max mA mA
2mA 2mA 2mA Vpp1 X0.75  Vpp x025 2 2
4 mA 4 mA 4 mA VDD| x 0.75 VDD| x 0.25 4 4
6 mA 6 mA 6 mA Vpp X 0.75  Vpp; x025 6 6
8 mA 8 mA VDDI x 0.75 VDDI x 0.25 8 8
10 mA VDDl x 0.75 VDD| x 0.25 10 10
12 mA VDD| x 0.75 VDD| x 0.25 12 12
Note: For a detailed I/V curve, use the corresponding IBIS models:
www.microsemi.com/soc/download/ibis/default.aspx.
DS0128 Datasheet Revision 11.0 33
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Power Matters.”
Table 122 « SSTL18 DC Differential Voltage Specification
Parameter Symbol Min Unit
DC input differential voltage Vip (DC) 0.3 \

Table 123« SSTL18 AC Differential Voltage Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Min Max Unit
AC input differential Vpire (AC) 0.5 \Y
voltage

AC differential cross Vy (AC) 0.5xVpp —0.175 0.5 xVpp +0.175 V
point voltage

Table 124 « SSTL18 Minimum and Maximum AC Switching Speed (Applicable to DDRIO Bank
Only)

Parameter Symbol Max  Unit Conditions

Maximum data rate Dpax 667 Mbps  AC loading: per JEDEC specification
(for DDRIO 1/O bank)

Table 125+ SSTL18 AC Impedance Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Typ Unit  Conditions

Supported output driver calibrated  Rggr 20,42 Q Reference resistor = 150 Q
impedance (for DDRIO I/O bank)

Effective impedance value (ODT) Rt 50,75,150 Q Reference resistor = 150 Q

Table 126 « SSTL18 AC Test Parameter Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RIP 0.9 \
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TL2) CenT 5 pF
Reference resistance for data test path for SSTL18 Class | (Tpp) RTT_TEST 50 Q
Reference resistance for data test path for SSTL18 Class Il (Tpp) RTT_TEST 25 Q
Capacitive loading for data path (Tpp) CLoaD 5 pF

AC Switching Characteristics

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

Table 127 « DDR2/SSTL18 Receiver Characteristics for DDRIO I/O Bank with Fixed Code

T
On-Die Termination (ODT) -1 —Std Unit
Pseudo differential None 1.567 1.844 ns
True differential None 1.588 1.869 ns

DS0128 Datasheet Revision 11.0 47
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Table 159

Table 156 «+ LPDDR-LVCMOS 1.8 V AC Test Parameter Specifications

& Microsemi

Power Matters.

Parameter Symbol Typ Unit
Measuring/trip point for data path Virip 0.9 \Y
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, THz, TL2) Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF

Table 157 « LPDDR-LVCMOS 1.8 V Mode Transmitter Drive Strength Specification for DDRIO Bank

Vor (V) VoL (V)

Output Drive Selection Min Max lon (at Vo) mA loL (at Vo) mA
2mA Vpp—0.45 045 2 2

4 mA Vpp—0.45 045 4 4

6 mA Vpp— 045 045 6 6

8 mA Vpp—0.45 045 8 8

10 mA Vpp—0.45 045 10 10

12 mA Vpp— 045 045 12 12

16 mA' Vpp —0.45  0.45 16 16

1. 16 mA Drive Strengths, All Slews, meet LPDDR JEDEC electrical compliance.

Table 158 « LPDDR-LVCMOS 1.8V AC Switching Characteristics for Receiver (for DDRIO
1/0 Bank with Fixed Code - Input Buffers)

ODT (On Die
Termination) -1 —Std -1 —Std Unit
None 1.968 2.315 2.099 2.47 ns

and Tristate Buffers)

LPDDR-LVCMOS 1.8 V AC Switching Characteristics for Transmitter for DDRIO I/O Bank (Output

Output Drive Slew Top Tz Tz Thz' Tz
Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 —Std  Unit
2mA slow 4234 4981 3646 429 4245 4995 4908 5774 4434 5216 ns
medium 3.824 4498 3.282 3.861 3.834 4511 4625 5441 4116 4.843 ns
medium_fast 3.627 4.267 3.111 3.66 3.637 4.279 4481 5272 3.984 4.687 ns
fast 3.605 4.241 3.097 3.644 3.615 4.253 4472 5262 3973 4.674 ns
4 mA slow 3.923 4615 3.314 39 3918 461 5403 6.356 4.894 5757 ns
medium 3,518 4.138 2961 3.484 3515 4.135 5121 6.025 4.561 5.366 ns
medium_fast 3.321 3.907 2.783 3.275 3.317 3.903 4.966 5.843 4.426 5.206 ns
fast 3.301 3.883 2.77 3.259 3.296 3.878 4.957 5831 4.417 5.196 ns
6 mA slow 3.71 4364 3.104 3.652 3.702 4.355 562 6.612 508 5977 ns
medium 3.333 3.921 2779 327 3.325 3913 5346 6.289 4.777 562 ns
medium_fast 3.155 3.712 2.62 3.083 3.146 3.702 5.21 6.13 4.657 5479 ns
fast 3.134 3.688 2.608 3.068 3.125 3.677 5202 6.12 4.648 5468 ns
8 mA slow 3.619 4.258 3.007 3.538 3.607 4.244 5815 6.841 5249 6.175 ns
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Table 168 « LVDS25 Receiver Characteristics for MSIOD I/O Bank (Input Buffers)
Tpy

On-Die Termination (ODT) -1 —Std Unit

None 2.554 3.004 ns

100 2.549 2.999 ns
Table 169 « LVDS25 Transmitter Characteristics for MSIO I/0 Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz

-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

2136 2513 2416 2842 2402 2825 2423 285 2409 2833 ns

Table 170« LVDS25 Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz

-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
No pre-emphasis 1.61 1.893 1.749 2.058 1.735 2.041 1.897 2.231 1.866 2.195 ns
Min pre-emphasis 1.527 1.796 1.757 2.067 1.744 2.052 1905 2241 1.876 2.207 ns

Med pre-emphasis 1496 1.76 1.765 2.077 1.751 2.06 1.914 2252 1.884 2216 ns

LVDS33 AC Switching Characteristics

Table 171 « LVDS33 Receiver Characteristics for MSIO I/0 Bank (Input Buffers)

Tpy
On Die Termination (ODT) -1 —-Std Unit
None 2572 3.025 ns
100 2569 3.023 ns
Table 172 « LVDS33 Transmitter Characteristics for MSIO 1/O Bank (Output and Tristate
Buffers)
Top Ta Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

1942 2284 198 233 1.97 2318 1.953 2298 1.96 2.307 ns
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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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C
ALn dh ALn
ADn P ADn
D SLE
SLn VN W \ SLn
o T W, W - sSD
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Output/Enable Registers
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Table 243 « uSRAM (RAM1024x1) in 1024 x 1 Mode (continued)

& Microsemi

Power Matters.

-1 —Std

Parameter Symbol Min Max  Min Max  Unit
Read asynchronous reset recovery time (pipelined clock) - 0.507 0.597 ns
Read asynchronous reset recovery time (non-pipelined clock) RSTREC 0.236 0.278 ns
Read asynchronous reset to output propagation delay (with  Troq 0.83 098 ns
pipelined register enabled)

Read synchronous reset setup time TsrsTsu 0.271 0.319 ns
Read synchronous reset hold time TSRSTHD 0.061 0.071 ns
Write clock period Teey 4 4 ns
Write clock minimum pulse width high Tecoukmpwe 1.8 1.8 ns
Write clock minimum pulse width low Teceukmpwe 1.8 1.8 ns
Write block setup time TeLkcsu 0.404 0.476 ns
Write block hold time TBLKCHD 0.007 0.008 ns
Write input data setup time TpiNncsu 0.003 0.004 ns
Write input data hold time TpINCHD 0.137 0.161 ns
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.247 0.29 ns
Write enable setup time Twecsu 0.397 0.467 ns
Write enable hold time TwecHD -0.03 -0.03 ns
Maximum frequency Fmax 250 250 MHz

2.3.13 Programming Times

The following tables list the programming times in typical conditions when T; =25 °C, Vpp = 1.2 V.
External SPI flash part# AT25DF641-s3H is used during this measurement.

Table 244 « JTAG Programming (Fabric Only)

M2S/M2GL

Device Image size Bytes  Program Verify Unit
005 302672 22 10 Sec
010 568784 28 18 Sec
025 1223504 51 26 Sec
050 2424832 66 54 Sec
060 2418896 77 54 Sec
090 3645968 113 126 Sec
150 6139184 155 193 Sec
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Table 248 « 2 Step IAP Programming (eNVM Only)

M2S/M2GL

Device Image size Bytes Authenticate Program Verify  Unit
005 137536 2 37 5 Sec
010 274816 4 76 11 Sec
025 274816 4 78 10 Sec
050 278528 3 85 9 Sec
060 268480 5 76 22 Sec
090 544496 10 152 43 Sec
150 544496 10 153 44 Sec

Table 249 « 2 Step IAP Programming (Fabric and eNVM)

M2S/M2GL

Device Image size Bytes  Authenticate Program Verify  Unit
005 439296 6 56 1 Sec
010 842688 11 100 21 Sec
025 1497408 19 113 32 Sec
050 2695168 32 136 48 Sec
060 2686464 43 137 70 Sec
090 4190208 68 236 115 Sec
150 6682768 109 286 162 Sec

Table 250 « SmartFusion2 Cortex-M3 ISP Programming (Fabric Only)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 302672 6 19 8 Sec
010 568784 10 26 14 Sec
025 1223504 21 39 29 Sec
050 2424832 39 60 50 Sec
060 2418896 44 65 54 Sec
090 3645968 66 90 79 Sec
150 6139184 108 140 128 Sec

Table 251« SmartFusion2 Cortex-M3 ISP Programming (eNVM Only)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 137536 3 42 4 Sec
010 274816 4 82 7 Sec
025 274816 4 82 8 Sec
050 278528 4 80 8 Sec
060 268480 6 80 8 Sec
090 544496 10 157 15 Sec
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2.3.16

SRAM PUF

For more details on static random-access memory (SRAM) physical unclonable functions (PUF)
services, see AC434: Using SRAM PUF System Service in SmartFusion2 Application Note.

Table 274« SRAM PUF

& Microsemi

PUF Off PUF On
Service Typ Max Typ Max Unit
Create activation code 709.1 746.4 754.4 762.5 ms
Delete activation code 1329.3 1399.3 14141 14293 ms
Create intrinsic keycode 656.6 691.1 698.5 706.0 ms
Create extrinsic keycode 656.6 691.1 698.5 706.0 ms
Get number of keys 1.3 1.4 1.4 1.4 ms
Export (Kc0, Kc1) 998.0 1050.5 1061.7 1073.1 ms
Export 2 keycodes 2020.2 21265 21492 21723 ms
Export 4 keycodes 3065.7 3227.0 32613 32964 ms
Export 8 keycodes 5101.0 5369.5 5426.6 54850 ms
Export 16 keycodes 92121 9697.0 9800.1 99055 ms
Import (Kc0, Kc1) 39.7 41.8 42.2 42.7 ms
Import 2 keycodes 50.1 52.7 53.3 53.9 ms
Import 4 keycodes 60.6 63.8 64.5 65.2 ms
Import 8 keycodes 80.9 85.1 86.1 87.0 ms
Import 16 keycodes 123.8 130.4 131.7 133.2 ms
Delete keycode 552.5 581.6 587.8 594.1 ms
Fetch key 31.4 33.0 334 33.7 ms
Fetch ecc key 20.0 211 21.3 21.5 ms
Get seed 2.0 21 2.2 2.2 ms
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The following table lists the SRAM PUF in worst-case industrial conditions when T = 100 °C,
VDD =1.14 V.
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Table 293 « Flash*Freeze Entry and Exit Times (continued)

& Microsemi

Power Matters.

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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2.3.30 SerDes Electrical and Timing AC and DC Characteristics

PCle is a high-speed, packet-based, point-to-point, low-pin-count, serial interconnect bus. The IGLOO2
and SmartFusion2 SoC FPGAs has up to four hard high-speed serial interface blocks. Each SerDes
block contains a PCle system block. The PCle system is connected to the SerDes block.

The following table lists the transmitter parameters in worst-case industrial conditions when T; =100 °C,
VDD =114 V.

Table 296 « Transmitter Parameters

Symbol Description Min Max Unit
VTX-DIFF-PP Differential swing (2.5 Gbps, 5.0 Gbps) 0.8 1.2 \%
VTX-CM-AC-P  Output common mode voltage (2.5 Gbps) 20 mV
VTX-CM-AC-PP Output common mode voltage (5.0 Gbps) 100 mV
VTX-RISE-FALL Rise and fall time (20% to 80%, 2.5 Gbps) 0.125 ul
Rise and fall time (20% to 80%, 5.0 Gbps) 0.15 ul
ZTX-DIFF-DC  Output impedance—differential 80 120 Q
LTX-SKEW Lane-to-lane TX skew within a SerDes block (2.5 500 ps+2 Ul ps
Gbps)
Lane-to-lane TX skew within a SerDes block (5.0 500 ps+4 Ul ps
Gbps)
RLTX-DIFF Return loss differential mode (2.5 Gbps) -10 dB
Return loss differential mode (5.0 Gbps)
0.05 GHz to 1.25 GHz -10 dB
1.25 GHz to 2.5 GHz -8 dB
RLTX-CM Return loss common mode (2.5 Gbps, 5.0 Gbps) —6 dB
TX-LOCK-RST  Transmit PLL lock time from reset 10 us
VTX-AMP 100 mV setting 90 150 mV
400 mV setting 320 480 mV
800 mV setting 660 940 mV
1200 mV setting 950 1400 mV
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The following table lists the receiver pa in worst-case industrial conditions when T; = 100 °C,
VDD =114 V.

Table 297 « Receiver Parameters

& Microsemi

Power Matters.

Symbol Description Min Typ Max Unit
VRX-IN-PP-CC Differential input peak-to-peak sensitivity 0.238 1.2 \Y
(2.5 Gbps)
Differential input peak-to-peak sensitivity 0.219 1.2 \Y
(2.5 Gbps, de-emphasized)
Differential input peak-to-peak sensitivity 0.300 1.2 \%
(5.0 Gbps)
Differential input peak-to-peak sensitivity 0.300 1.2 \%
(5.0 Gbps, de-emphasized)
VRX-CM-AC-P Input common mode range (AC coupled) 150 mV
ZRX-DIFF-DC Differential input termination 80 100 120 Q
REXT External calibration resistor 1,188 1,200 1,212 Q
CDR-LOCK-RST CDR relock time from reset 15 V&
RLRX-DIFF Return loss differential mode (2.5 Gbps) -10 dB
Return loss differential mode (5.0 Gbps)
0.05 GHz to 1.25 GHz -10 dB
1.25 GHz to 2.5 GHz -8 dB
RLRX-CM Return loss common mode (2.5 Gbps, -6 dB
5.0 Gbps)
RX-CID' CID limit PCle Gen1/2 200 ul
VRX-IDLE-DET-DIFF-PP Signal detect limit 65 175 mV
1. AC-coupled, BER = e'2, using synchronous clock.
Table 298 « SerDes Protocol Compliance
Protocol Maximum Data Rate (Gbps) -1 —Std
PCle Gen 1 25 Yes Yes
PCle Gen 2 5.0 Yes
XAUI 3.125 Yes
Generic EPCS 3.2 Yes
Generic EPCS 25 Yes Yes
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Figure 22 « SPI Timing for a Single Frame Transfer in Motorola Mode (SPH = 1)
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2.3.32 CAN Controller Characteristics

The following table lists the CAN controller characteristics in worst-case industrial conditions when T =
100 0C, VDD =114 V.

Table 306 « CAN Controller Characteristics

Parameter Description -1 —Std Unit

FCANREFCLK' Internally sourced CAN reference 160 136 MHz
clock frequency

BAUDCANMAX Maximum CAN performance baud 1 1 Mbps
rate

BAUDCANMIN Minimum CAN performance baud 0.05 0.05 Mbps
rate

1. PCLK to CAN controller must be a multiple of 8 MHz.

2.3.33 USB Characteristics

The following table lists the USB characteristics in worst-case industrial conditions when T; = 100 °C,
VDD =1.14 V.

Table 307 « USB Characteristics

Parameter Description -1 —Std Unit

FUSBREFCLK Internally sourced USB reference clock 166 142 MHz
frequency

TUSBCLK USB clock period 16.66 16.66 ns

TUSBPD Clock to USB data propagation delay 9.0 9.0 ns

TUSBSU Setup time for USB data 6.0 6.0 ns

TUSBHD Hold time for USB data 0 0 ns
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Table 310 « SPI Characteristics for All Devices (continued)
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Symbol Description Min Typ Max Unit  Conditions
sp2 SPI_[0]1]_CLK minimum pulse width high
SPI_[0]1]_CLK = PCLK/2 6 ns
SPI_[0]1]_CLK = PCLK/4 12.05 ns
SPI_[0]1]_CLK = PCLK/8 241 ns
SPI_[0]1]_CLK = PCLK/16  0.05 us
SPI_[0]1]_CLK = PCLK/32  0.095 us
SPI_[0]1]_CLK =PCLK/64  0.195 us
SPI_[0]1]_CLK = PCLK/128 0.385 Js
sp3 SPI_[0]1]_CLK minimum pulse width low
SPI_[0]1]_CLK = PCLK/2 6 ns
SPI_[0]1]_CLK = PCLK/4 12.05 ns
SPI_[0]1]_CLK = PCLK/8 241 ns
SPI_[0]1]_CLK =PCLK/16  0.05 us
SPI_[0]1]_CLK = PCLK/32  0.095 us
SPI_[0|1]_CLK = PCLK/64  0.195 us
SPI_[0]1]_CLK =PCLK/128 0.385 us
sp4 SPI_[0]1]_CLK, 277 ns I/O Configuration:
SPI_[0]1]_DO, SPI_[0|1]_SS LVCMOS 2.5V -
rise time (10%—90%)’ 8 mA
AC loading: 35 pF
test conditions:
Typical voltage,
25°C
sp5 SPI_[0]1]_CLK, 2.906 ns 1/O Configuration:
SPI_[0]|1]_DO, SPI_[0|1]_SS LVCMOS 2.5V -
fall time (10%-90%)’ 8 mA
AC loading: 35 pF
test conditions:
Typical voltage,
25°C
SPI master configuration (applicable for 005, 010, 025, and 050 devices)
sp6m SPI_[0]1]_DO setup time? (SPI_x_CLK_period/2) — 8.0 ns
sp7m SPI_[0]|1]_DO hold time?2 (SPI_x_CLK_period/2) — 2.5 ns
sp8m SPI_[0]1]_DI setup time? 12 ns
sp9m SPI_[0|1]_DlI hold time?2 2.5 ns
SPI slave configuration (applicable for 005, 010, 025, and 050 devices)
spbs SPI_[0|1]_DO setup time? (SPI_x_CLK_period/2) —17.0 ns
sp7s SPI_[0]|1]_DO hold time? (SPI_x_CLK_period/2) + 3.0 ns
sp8s SPI_[0|1]_DI setup time? 2 ns
sp9s SPI_[0|1]_DlI hold time? 7 ns
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