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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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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
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High Temperature Data Retention (HTR)

High Temperature Data Retention (HTR)
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Juntion Temperature (T, C)

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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2.3.5.2 Output Buffer and AC Loading
The following figure shows the output buffer and AC loading.

Figure 4« Output Buffer AC Loading

Single-Ended 1/0 Test Setup HSTL/PCI Test Setup
| Tor >| | Top > Vr/Vopi
| | \ |
PAD PAD
D ouT D ouT & % Rtt_test
i CLOAD J— CLOAD
Top = MAX(Tpp(R), Tpp(F)) Top = MAX(Tpp(R), Tpp(F))

Voltage-Referenced, Singled-Ended 1/0 Test Setup

< Tor - VTT
D ouT PAD % Rtt_test
L CLOAD
Tpp = MAX(Tpp(R), Tpp(F))  —
Differential 1/0 Test Setup
|< Tor > _ Tey N
| | [« ~
PAD_P PAD_P
ouT IXI
L‘ > &
& PAD_N

PAD_N
Top = MAX(Tpp(R), Tpp(F))

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

DS0128 Datasheet Revision 11.0
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Table 95+ HSTL DC Output Voltage Specification Applicable to DDRIO I/O Bank Only

Parameter Symbol Min Max Unit
HSTL Class |
DC output logic high Vou Vpp,— 0.4 V
DC output logic low VoL 0.4 V
Output minimum source DC  IgyatVgy 8.0 mA
current (MSIO and DDRIO I/O
banks)
Output minimum sink current I atVo. 8.0 mA
(MSIO and DDRIO I/O banks)
HSTL Class Il
DC output logic high VoH Vpp;— 0.4 \Y
DC output logic low VoL 0.4 V
Output minimum source DC  Igy atVgoy —16.0 mA
current
Output minimum sink current  Ig_ atVo.  16.0 mA

Table 96 «+ HSTL DC Differential Voltage Specification

Parameter Symbol Min Unit

DC input differential voltage Vp (DC) 0.2 \Y,

Table 97« HSTL AC Differential Voltage Specifications

Parameter Symbol Min Max  Unit
AC input differential voltage VDIFF 0.4 \
AC differential cross point voltage Vy 0.68 0.9 \Y

Table 98 « HSTL Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit Conditions
Maximum data rate Dmax 400 Mbps AC loading: per JEDEC
specifications

Table 99« HSTL Impedance Specification

Parameter Symbol Typ Unit Conditions

Supported output driver calibrated RRer 255,478 Q Reference resistance =
impedance (for DDRIO 1/O bank) 191 Q

Effective impedance value (ODT for Ryt 47.8 Q Reference resistance =
DDRIO I/0 bank only) 191 Q

DS0128 Datasheet Revision 11.0 41
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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,

DS0128 Datasheet Revision 11.0 51



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

Table 144 « LPDDR AC Differential Voltage Specifications (for DDRIO I/O Bank Only)

Parameter Symbol Min Max Unit
AC input differential voltage VD|FF 0.6 x VDD| V
AC differential cross point Vy 04 xVpp 0.6xVpp V
voltage

Table 145 « LPDDR AC Specifications (for DDRIO 1/O Bank Only)

Parameter Symbol Max Unit  Conditions

Maximum data rate Dpmax 400 Mbps AC loading: per JEDEC specifications

Table 146 « LPDDR AC Calibrated Impedance Option (for DDRIO I/O Bank Only)

Parameter Symbol Typ Unit  Conditions
Supported output driver calibrated impedance  Rrgr 20, 42 Q Reference resistor = 150 Q
Effective impedance value (ODT) Rt 50,70,150 Q Reference resistor = 150 Q

Table 147 « LPDDR AC Test Parameter Specifications (for DDRIO I/O Bank Only)

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP 0.9 \Y
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Tz, TL2) CenT 5 pF
Reference resistance for data test path for LPDDR (Tpp) RTT_TEST 50 Q
Capacitive loading for data path (Tpp) CLoaD 5 Q

AC Switching Characteristics

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

Table 148 « LPDDR Receiver Characteristics for DDRIO I/O Bank with Fixed Codes

v
On-Die Termination (ODT) -1 —Std Unit
Pseudo differential None 1.568 1.845 ns
True differential None 1588 1.869 ns

Table 149 « LPDDR Reduced Drive for DDRIO I/O Bank (Output and Tristate Buffers)

Top TenzL TenzH TenHZ TenLZ
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit

Single-ended 2.383 2.804 223 2623 2229 2622 2.202 2.501 2201 259 ns

Differential 2.396 2.819 2764 3.252 2764 3.252 2.255 2.653 2255 2.653 ns

DS0128 Datasheet Revision 11.0
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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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2.3.8.2 Output/Enable Register
Figure 8« Timing Model for Output/Enable Register

A F
D D G
B
EN
EN Q
C
ALn dh ALn
ADn P ADn
D SLE
SLn VN W \ SLn
o T W, W - sSD
LAT VN W W W — N
E
CLK v —, W, W, - | CLK
H I
D2 J M P—P—P—P——1 p
Q
—™MTTT—T] EN Output 1/0 Buffer
with Enable Control
I, | W, W | W | — ALn
S, ) W, | W ) W ADn
SLE
I | WS | — SLn

LAT

—1 CLK

Output/Enable Registers
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The following figure shows a configuration with SD = 0 (synchronous clear) and ADn = 1 (asynchronous
clear) for a flip-flop (LAT = 0).

Sequential Module Timing Diagram

[«—{CKMPWH-

CKMPWL—#

—

SD

ADn

ISUE-«-tHE (¢

tsuUsL

tHSL

SL

ALn

2.3.10.3.1 Timing Characteristics
The following table lists the register delays in worst commercial-case conditions when T = 85 °C,

tRECALn

% ’\ /| 50%

tREMALn
i

Vpp =1.14 V.

Table 224 « Register Delays

Parameter Symbol -1 —-Std Unit
Clock-to-Q of the core register TcLka 0.108 0.127 ns
Data setup time for the core register Tsub 0.254 0.298 ns
Data hold time for the core register Thp 0 0 ns
Enable setup time for the core register Tsue 0.335 0.394 ns
Enable hold time for the core register The 0 0 ns
Synchronous load setup time for the core register TsusL 0.335 0.394 ns
Synchronous load hold time for the core register ThsL 0 0 ns
Asynchronous Clear-to-Q of the core register (ADn = 1) Tainza 0.473 0.556 ns
Asynchronous preset-to-Q of the core register (ADn = 0) 0.451 0.531 ns
Asynchronous load removal time for the core register TREMALN 0 0 ns
Asynchronous load recovery time for the core register TRECALN 0.353 0.415 ns
Asynchronous load minimum pulse width for the core register ~ Tyyan 0.266 0.313 ns
Clock minimum pulse width high for the core register TckMPWH 0.065 0.077 ns
Clock minimum pulse width low for the core register TekMPWL 0.139 0.164 ns

DS0128 Datasheet Revision 11.0
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-1 —Std
Parameter Symbol Min Max Min Max Unit
Pipelined clock minimum pulse width low Teiocikmpwe  1.125 1.323 ns
Read access time with pipeline register 0.323 0.38 ns
Read access time without pipeline register Telkea 2.273 2673 ns
Access time with feed-through write timing 1.511 1.778 ns
Address setup time TADDRSU 0.543 0.638 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tpsu 0.334 0.393 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 TeLk2q 1.511 1.778 ns
register is disabled)
Block select minimum pulse width TeLkMPW 0.186 0.219 ns
Read enable setup time TrRDESU 0.516 0.607 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 Troq 1.507 1.773 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  Tp| rRsTREM -0.279 -0.328 ns
Pipelined register asynchronous reset recovery time  Tp_ rsTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse TprsTMPW 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 0.458 0.539 ns
Write enable hold time TwEHD 0.048 0.057 ns
Maximum frequency Fmax 400 340 MHz

DS0128 Datasheet Revision 11.0
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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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The following table lists the RAM1K18 — two-port mode for depth x width configuration 512 x 36 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 236 «+ RAM1K18 — Two-Port Mode for Depth x Width Configuration 512 x 36

-1 —-Std

Parameter Symbol Min Max Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high Tokmpwn  1.125 1.323 ns
Clock minimum pulse width low Tokwpwe  1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpLcLkmpwy 1.125 1.323 ns
Pipelined clock minimum pulse width low TeLckmpwL 1.125 1.323 ns
Read access time with pipeline register Tewn 0.334 0.393 ns
Read access time without pipeline register 2.25 2.647 ns
Address setup time TADDRSU 0.313 0.368 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tpsu 0.337 0.396 ns
Data hold time ToHD 0.111 0.13 ns
Block select setup time TeLKSU 0.207 0.244 ns
Block select hold time TBLKHD 0.201 0.237 ns
Block select to out disable time (when pipelined register is TeLk2Q 2.25 2.647 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, B_DOUT_EN) TrppLesy  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 Troq 1.506 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 TrRsTMPW 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 TpLrsTmMPw  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 0.39 0.458 ns
Write enable hold time TwEeHD 0.242 0.285 ns
Maximum frequency Fmax 400 340 MHz
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-1 -Std

Parameter Symbol Min Max  Min Max  Unit
Write address hold time TADDRCHD 0.245 0.288 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

The following table lists the uSRAM in 512 x 2 mode in worst commercial-case conditions when

T,=85°C,Vpp=1.14 V.
Table 242 « puSRAM (RAM512x2) in 512 x 2 Mode

-1 -Std

Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TCLKMPWH 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 TeLcikmpwe 1.8 1.8 ns
Read access time with pipeline register Tewkg 0.27 0.31 ns
Read access time without pipeline register 1.76 208 ns
Read address setup time in synchronous mode o 0.301 0.354 ns
Read address setup time in asynchronous mode 1.96 2.306 ns
Read address hold time in synchronous mode 0.137 0.161 ns
Read address hold time in asynchronous mode TADDRHD -0.58 -0.68 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 TeLksu 1.839 2.163 ns
Read block select hold time TBLKHD —-0.65 -0.77 ns
Read block select to out disable time (when pipelined TeLk2qQ 2.14 252 ns
register is disabled)
Read asynchronous reset removal time (pipelined clock) -0.02 -0.03 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 0.83 098 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
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2.3.20 On-Chip Oscillator

The following tables describe the electrical characteristics of the available on-chip oscillators in the
IGLOO2 FPGAs and SmartFusion2 SoC FPGAs.

Table 280« Electrical Characteristics of the 50 MHz RC Oscillator

Parameter Symbol Typ Max Unit Condition
Operating frequency F50RC 50 MHz
Accuracy ACC50RC 1 4 % 050 devices
1 5 % 005, 025, and 060 devices
1 6.3 % 090 devices
1 71 % 010 and 150 devices
Output duty cycle CYC50RC 49-51 46.5-535 %
Output jitter (peak to peak) JITS50RC Period Jitter
200 300 ps 005, 010, 050, and 060 devices
200 400 ps 150 devices
300 500 ps 025 and 090 devices
Cycle-to-Cycle Jitter
200 300 ps 005 and 050 devices
320 420 ps 010, 060, and 150 devices
320 850 ps 025 and 090 devices
Operating current IDYN50ORC 6.5 mA

Table 281 « Electrical Characteristics of the 1 MHz RC Oscillator

Parameter Symbol Typ Max Unit Condition
Operating frequency F1RC 1 MHz
Accuracy ACC1RC 1 3 % 005, 010, 025, and 050 devices
1 4.5 % 060, and 150 devices
1 5.6 % 090 devices
Output duty cycle CYCTRC  49-51 46.5-535 % 005, 010, 025, 050, 090 and 150 devices
49-51 46.0-540 % 060 devices
Output jitter (peak to peak) JIT1IRC Period Jitter
10 20 ns 005, 010, 025, and 050 devices
10 28 ns 060, 090 and 150 devices
Cycle-to-Cycle Jitter
10 20 ns 005, 010, and 050 devices
10 35 ns 025, 060, and 150 devices
10 45 ns 090 devices
Operating current IDYNTRC 0.1 mA
Startup time SU1TRC 17 us 050, 090, and 150 devices
18 V& 005, 010, and 025 devices
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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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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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Table 305« SPI Characteristics for All Devices (continued)

Symbol  Description Min Typ Max Unit Conditions

sp5 SPI_[0[1]_CLK, SPI_[0|1]_DO, 2.906 ns 10 Configuration:
SPI_[0]1]_SS fall time (10%— LVCMOS 2.5 V-8 mA
90%)" AC Loading: 35 pF

Test Conditions:
Typical Voltage,

25°C
SPI master configuration (applicable for 005, 010, 025, and 050 devices)
sp6ém SPI_[0]|1]_DO setup time? (SPI_x_CLK_period/2) — 8.0 ns
sp7m SPI_[0]1]_DO hold time? (SPI_x_CLK_period/2) - 2.5 ns
sp8m SPI_[0]1]_DI setup time? 12 ns
sp9m SPI_[0|1]_DlI hold time? 25 ns
SPI slave configuration (applicable for 005, 010, 025, and 050 devices)
sp6s SPI_[0[|1]_DO setup time? (SPI_x_CLK_period/2) — ns
17.0
sp7s SPI_[0|1]_DO hold time?2 (SPI_x_CLK_period/2) + 3.0 ns
sp8s SPI_[0|1]_DlI setup time? 2 ns
sp9s SPI_[0|1]_DlI hold time? 7 ns
SPI master configuration (applicable for 060, 090, and 150 devices)
sp6ém 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]_DI setup time? 15 ns
sp9m SPI_[0|1]_DlI hold time? —2.5 ns
SPI slave configuration (applicable for 060, 090, and 150 devices)
sp6s SPI_[0]|1]_DO setup time? (SPI_x_CLK_period/2) — ns
16.0
sp7s SPI_[0]1]_DO hold time? (SPI_x_CLK_period/2) - 3.5 ns
sp8s SPI_[0|1]_DI setup time?2 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. Forallowable pclk configurations, see Serial Peripheral Interface Controller section in the UG0331: SmartFusion2 Microcontroller
Subsystem User Guide.
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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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