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Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

Revision 11.0

The following is a summary of the changes in revision 11.0 of this document.

Updated Table 24, page 22 with minimum and maximum values for input current low and high (SAR
73114 and 80314).

Added Non-Deterministic Random Bit Generator (NRBG) Characteristics, page 106 (SAR 73114
and 79517).

Added 060 device in Table 282, page 110 (SAR 79860).

Added DEVRST_N to Functional Times, page 116 (SAR 73114).

Added Cryptographic Block Characteristics, page 106 (SAR 73114 and 79516).

Update Table 296, page 121 with VTX-AMP details (SAR 81756).

Update note in Table 297, page 122 (SAR 74570 and 80677).

Update Table 298, page 122 with generic EPCS details (SAR 75307).

Added Table 308, page 129 (SAR 50424).

Revision 10.0

The following is a summary of the changes in revision 10.0 of this document.

The Surge Current on VDD during DEVRST_B Assertion and Surge Current on VDD during Digest
Check using System Services tables were deleted and added reference to AC393: Board Design
Guidelines for SmartFusion2 SoC and IGLOO2 FPGAs Application Note. (SAR 76865 and 76623).
Added 060 device in Table 4, page 6 (SAR 76383).

Updated Table 24, page 22 for ramp time input (SAR 72103).

Added 060 device details in Table 284, page 112 (SAR 74927).

Updated Table 290, page 116 for name change (SAR 74925).

Updated Table 283, page 111 for 060 FG676 Package details (SAR 78849).

Updated Table 305, page 126 for SmartFusion2 and Table 310, page 129 for IGLOO2 for SPI timing
and Fmax (SAR 56645, 75331).

Updated Table 293, page 119 for Flash*Freeze entry and exit times (SAR 75329, 75330).

Updated Table 297, page 122 for RX-CID information (SAR 78271).

Added Table 8, page 8 and Figure 1, page 9 (SAR 78932).

Updated Table 223, page 76 for timing characteristics and Table 224, page 77(SAR 75998).

Added SRAM PUF, page 105 (SAR 64406).

Added a footnote on digest cycle in Table 5, page 7 (SAR 79812).

Revision 9.0

The following is a summary of the changes in revision 9.0 of this document.

Added a note in Table 5, page 7 (SAR 71506).

Added a note in Table 6, page 8 (SAR 74616).

Added a note in Figure 3, page 17 (SAR 71506).

Updated Quiescent Supply Current for 060 in Table 11, page 12 and Table 12, page 13 (SAR
74483).

Updated programming currents for 060 in Table 13, page 13, Table 14, page 13, and Table 15,
page 14.

Added DEVRST_B assertion tables (SAR 74708).

Updated I/O speeds for LVDS 3.3 V in Table 18, page 19 and Table 21, page 20 (SAR 69829).
Updated Table 24, page 22 (SAR 69418).

Updated Table 25, page 22, Table 26, page 23, Table 27, page 23 (SAR 74570).

Updated all AC/DC table to link to the Input Capacitance, Leakage Current, and Ramp Time,
page 22 for reference (SAR 69418).
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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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High Temperature Data Retention (HTR)

High Temperature Data Retention (HTR)
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23.1.1

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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There are three types of 1/0Os supported in the IGLOO2 FPGA and SmartFusion2 SoC FPGA families:
MSIO, MSIOD, and DDRIO I/O banks. The I/0 standards supported by the different I/O banks is
described in the 1/0s section of the UG0445: IGLOO2 FPGA and SmartFusion2 SoC FPGA Fabric User

Guide.

Input Buffer and AC Loading
The following figure shows the input buffer and AC loading.

Input Buffer AC Loading

TPY

Tevs »| Note: Tpyg = Schmitt Trigger Input

A

PAD

Ty = MAX(Tpy(R), Tpy(F))

Tpys = MAX(Tpys(R), Tpys(F))

50% 50%
Y / \

GND | Tpy Tpy
(R) G
Tpy Tpys
(R) F
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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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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 231« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 1K x 18 (continued)

-1 —-Std
Parameter Symbol Min Max Min Max Unit
Block select hold time TBLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined registeris Tg| koq 1.529 1.799 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TrDESU 0.449 0.528 ns
Read enable hold time TRDEHD 0.167 0.197 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 TroqQ - 1506 - 1.772 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 Tpirstvpw ~ 0.282 0.332 ns
width
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 0.39 0.458 ns
Write enable hold time TwEHD 0.242 0.285 ns
Maximum frequency Fmax 400 340 MHz

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 2K x 9 in worst
commercial-case conditions when T; =85 °C, Vpp = 1.14 V.

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

-1 —-Std
Parameter Symbol Min Max  Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TeLKkMPWH 1.125 1.323 ns
Clock minimum pulse width low TeLKMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpicikmpwHn  1.125 1.323 ns
Pipelined clock minimum pulse width low Teickmewr 1.125 1.323 ns
Read access time with pipeline register 0.334 0.393 ns
Read access time without pipeline register Telkea 2.273 2.674 ns
Access time with feed-through write timing 1.529 1.799 ns
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The following table lists the RAM1K18 — dual-port mode for depth x width configuration 8K x 2 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 234 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 8K x 2

-1 —-Std
Parameter Symbol Min Max Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TeLkMPWH 1.125 1.323 ns
Clock minimum pulse width low TeLkMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high Tpickmpwn  1.125 1.323 ns
Pipelined clock minimum pulse width low ThLcLKMPWL 1.125 1.323 ns
Read access time with pipeline register 0.32 0.377 ns
Read access time without pipeline register TeLkea 2.272 2.673 ns
Access time with feed-through write timing 1.511 1.778 ns
Address setup time TADDRSU 0.612 0.72 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.33 0.388 ns
Data hold time ToHD 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 1.511 1.778 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.529 0.622 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, B_DOUT_EN) TrppLeHD 0.102 0.12 ns
Asynchronous reset to output propagation delay TroqQ 1.528 1.797 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| rgTMPW 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 0.488 0.574 ns
Write enable hold time TwEHD 0.048 0.057 ns
Maximum frequency Fumax 400 340 MHz
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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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The following table lists the programming times in worst-case conditions when T ;=100 °C, Vpp = 1.14 V.
External SPI flash part# AT25DF641-s3H is used during this measurement.

Table 256 « JTAG Programming (Fabric Only)

Image size
M2S/M2GL Device Bytes Program Verify Unit
005 302672 44 10 Sec
010 568784 50 18 Sec
025 1223504 73 26 Sec
050 2424832 88 54 Sec
060 2418896 99 54 Sec
090 3645968 135 126 Sec
150 6139184 177 193 Sec
Table 257 « JTAG Programming (eNVM Only)
Image size
M2S/M2GL Device Bytes Program Verify Unit
005 137536 61 4 Sec
010 274816 100 9 Sec
025 274816 100 9 Sec
050 2,78,528 106 8 Sec
060 268480 98 8 Sec
090 544496 176 15 Sec
150 544496 177 15 Sec
Table 258 « JTAG Programming (Fabric and eNVM)
Image size

M2S/M2GL Device Bytes Program Verify Unit
005 439296 71 1 Sec
010 842688 129 20 Sec
025 1497408 142 35 Sec
050 2695168 184 59 Sec
060 2686464 180 70 Sec
090 4190208 288 147 Sec

150 6682768 338 231 Sec

DS0128 Datasheet Revision 11.0
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The following table lists the math blocks with input register used and output in bypass mode in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 270 « Math Block with Input Register Used and Output in Bypass Mode

-1 -Std
Parameter Symbol Min Max  Min Max  Unit
Input register setup time Twisu 0.149 0.176 ns
Input register hold time TwmiHD 0.185 0.218 ns
Synchronous reset/enable setup time Ty srstensuy 0.08 0.094 ns
Synchronous reset/enable hold time  Tysrstennp —0.012 -0.014 ns
Asynchronous reset removal time TmarsTREM —0.005 —0.005 ns
Asynchronous reset recovery time TmarsTREC 0.088 0.104 ns
Input register clock to output delay  Tycq 2.52 2964 ns
CDIN to output delay TumcepiNzQ 1.951 2295 ns

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

Table 271 « Math Block with Input and Output in Bypass Mode

-1 —Std
Parameter Symbol Max Max Unit
Input to output delay Twmia 2.568 3.022 ns
CDIN to output delay Tymcepinza 1.951 2.295 ns

2.3.15 Embedded NVM (eNVM) Characteristics

The following table lists the eNVM read performance in worst-case conditions when Vpp = 1.14 V,
VPPNVM = Vpp =2375V.

Table 272 « eNVM Read Performance

Operating Temperature Range

Symbol Description -1 —Std -1 —Std -1 -Std  Unit
T, Junction temperature range -55°Cto125°C —-40°Cto 100 °C 0°Cto85°C °C
FMAXREAD eNVM maximum read 25 25 25 25 25 25 MHz

frequency

The following table lists the eNVM page programming in worst-case conditions when Vpp = 1.14 V,
VPPNVM = Vpp =2.375V.

Table 273 « eNVM Page Programming

Operating Temperature Range

Symbol Description -1 -Std -1 -Std -1 -Std  Unit

T, Junction temperature range -55°Ct0125°C —-40°Cto100°C 0°Cto85°C °C

TpPAGEPGM eNVM page programming time 40 40 40 40 40 40 ms
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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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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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The following table lists the system controller characteristics in worst-case industrial conditions when
T,=100°C, Vpp = 1.14 V.

Table 286 « System Controller SPI Characteristics for All Devices

Symbol  Description Conditions Min Typ Unit
sp1 SC_SPI_SCK minimum period 20 ns
sp2 SC_SPI_SCK minimum pulse width high 10 ns
sp3 SC_SPI_SCK minimum pulse width low 10 ns
sp41 SC_SPI_SCK, SC_SPI_SDO, I/O configuration: LVTTL 3.3 V- 1.239 ns
SC_SPI_SS rise time 20 mA
(10%-90%) 1 AC loading: 35 pF
Test conditions: Typical voltage,
25°C
sp51 SC_SPI_SCK, SC_SPI_SDO, I/O configuration: LVTTL 3.3 V- 1.245 ns
SC_SPI_SS fall time 20 mA
(10%-90%) 1 AC loading: 35 pF
Test conditions: Typical voltage,
25°C
sp6 Data from master (SC_SPI_SDO) setup 160 ns
time
sp7 Data from master (SC_SPI_SDO) hold 160 ns
time
sp8 SC_SPI_SDI setup time 20 ns
sp9 SC_SPI_SDI hold time 20 ns

1. 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/soc/download/ibis/default.aspx. Use
the supported 1/0 Configurations for the System Controller SPI in the following table.

Table 287 « Supported I/0O Configurations for System Controller SPI (for MSIO Bank

Only)
Voltage Supply I/O Drive Configuration Unit
3.3V 20 mA
25V 16 mA
1.8V 12 mA
15V 8 mA
12V 4 mA
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Figure 17« Power-up to Functional Timing Diagram for SmartFusion2
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The following table lists the IGLOO2 power-up to functional times in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 289 « Power-up 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
TPOR2OUT POWER_ON OUtpUt Fabric to 114 114 114 113 114 114 114
_RESET_N available at output
110
Tvopozoutr  Vob Output Vpp at its 2587 2600 2607 2558 2591 2600 2699
available at minimum
110 threshold level
to output
Tvobpozror VDD POWER_ON_ Vpp atits 2474 2486 2493 2445 2477 2486 2585
RESET_N minimum
threshold level
to fabric
Tvopowpu DEVRST_N DDRIO Inbuf DEVRST_Nto 2500 2487 2509 2475 2507 2519 2617
weak pull Inbuf weak pull
DEVRST_N MSIO Inbuf DEVRST Nto 2504 2491 2510 2478 2517 2525 2620
weak pull Inbuf weak pull
DEVRST_N MSIOD Inbuf DEVRST_Nto 2479 2468 2493 2458 2486 2499 2595
weak pull Inbuf weak pull

Note: For more information about power-up times, see UG0448: IGLOO2 FPGA High Performance Memory
Subsystem User Guide.
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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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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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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)

Symbol  Description Min Typ Max Unit  Conditions
SPI master configuration (applicable for 060, 090, and 150 devices)

sp6m SPI_[0]|1]_DO setup time? (SPI_x_CLK_period/2) — 7.0 ns
sp7m SPI_[0]1]_DO hold time? (SPI_x_CLK_period/2) - 9.5 ns
sp8m SPI_[0|1]_DlI setup time? 15 ns
sp9m SPI_[0]1]_DlI hold time? —2.5 ns
SPI slave configuration (applicable for 060, 090, and 150 devices)

spbs SPI_[0|1]_DO setup time? (SPI_x_CLK_period/2) — 16.0 ns
sp7s SPI_[0]|1]_DO hold time? (SPI_x_CLK_period/2) - 3.5 ns
sp8s SPI_[0|1]_DI setup time? 3 ns
sp9s SPI_[0]1]_DI hold time? 25 ns

1. 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/soc/download/ibis/default.aspx.

2. For allowable pclk configurations, see the Serial Peripheral Interface Controller section in the UG0331: SmartFusion2
Microcontroller Subsystem User Guide.

Figure 23+ SPI Timing for a Single Frame Transfer in Motorola Mode (SPH = 1)
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