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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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Table 9« Package Thermal Resistance of SmartFusion2 and IGLOO2 Devices (continued)
Still Air 1.0m/s 25m/s

Device 0;a 08 0;c Unit

150

FC1152 9.08 6.81 5.87 2.56 0.38 °C/W

FCS536  15.01 12.06 10.76 3.69 1.55 °C/w

FCv484  16.21 13.11 11.84 6.73 0.10 °C/W
Theta-JA

Junction-to-ambient thermal resistance (0,,) is determined under standard conditions specified by
JEDEC (JESD-51), but it has little relevance in the actual performance of the product. It must be used
with caution, but it is useful for comparing the thermal performance of one package with another.

The maximum power dissipation allowed is calculated using EQ4.

T -T
Maximum power allowed = J MAxe AMAX
JA

EQ4
The absolute maximum junction temperature is 100 °C. EQ5 shows a sample calculation of the absolute

maximum power dissipation allowed for the M2GL050T-FG896 package at commercial temperature and
in still air, where:

0,a = 14.7 °C/W (taken from Table 9, page 10).
Tpn = 85°C
. _100°C-85°C _
Maximum power allowed = 470w - 1.088 W

EQ5
The power consumption of a device can be calculated using the Microsemi SoC Products Group power

calculator. The device's power consumption must be lower than the calculated maximum power
dissipation by the package.

If the power consumption is higher than the device's maximum allowable power dissipation, a heat sink
may be attached to the top of the case, or the airflow inside the system must be increased.

Theta-JB

Junction-to-board thermal resistance (0 g) measures the ability of the package to dissipate heat from the
surface of the chip to the PCB. As defined by the JEDEC (JESD-51) standard, the thermal resistance
from the junction to the board uses an isothermal ring cold plate zone concept. The ring cold plate is
simply a means to generate an isothermal boundary condition at the perimeter. The cold plate is
mounted on a JEDEC standard board with a minimum distance of 5.0 mm away from the package edge.

Theta-JC

Junction-to-case thermal resistance (0,c) measures the ability of a device to dissipate heat from the
surface of the chip to the top or bottom surface of the package. It is applicable to packages used with
external heat sinks. Constant temperature is applied to the surface, which acts as a boundary condition.

This only applies to situations where all or nearly all of the heat is dissipated through the surface in
consideration.

ESD Performance
See RT0001: Microsemi Corporation - SoC Products Reliability Report for information about ESD.

DS0128 Datasheet Revision 11.0 1"
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Power Consumption

The following sections describe the power consumptions of the devices.

Quiescent Supply Current

Table 10+ Quiescent Supply Current Characteristics

Modes and Configurations

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

DS0128 Datasheet Revision 11.0 12
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Figure 3 «

User I/O Characteristics
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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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Table 85« LVCMOS 1.2 V Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate Buffers)

Output Top Tz Tzn Thz' Tzt

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2mA Slow 3.883 4568 4.868 5.726 5.329 6.269 7.994 9.404 7527 8.855 ns
4 mA Slow 3774 444 4188 4926 4613 5426 8.972 10555 8.315 9.782 ns

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

2.3.5.11 3.3 V PCI/PCIX

Peripheral Component Interface (PCI) for 3.3 V standards specify support for 33 MHz and 66 MHz PCI
bus applications.

Minimum and Maximum DC/AC Input and Output Levels Specification (Applicable to MSIO Bank
Only)

Table 86 « PCI/PCI-X DC Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vpp) 3.15 3.3 3.45 V

Table 87« PCI/PCI-X DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V| 0 3.45 \Y,
Input current high1 |H(DC)

Input current low’ 1,L(DC)

1. See Table 24, page 22.

Table 88« PCI/PCI-X DC Output Voltage Specification

Parameter Symbol Min Typ Max Unit
DC output logic high  Vou Per PCI specification \Y,
DC output logic low VoL Per PCI specification \Y,

Table 89+ PCI/PCI-X Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit  Conditions

Maximum data rate (MSIO I/O bank) Dpax 630 Mbps AC Loading: per JEDEC specifications

Table 90« PCI/PCI-X AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point for data path (falling edge) Virip 0.615 x Vpp, \Y,
Measuring/trip point for data path (rising edge) V1riP 0.285 x Vpp, \Y,
Resistance for data test path RTT_TEST 25 Q
Resistance for enable path (Tzy, Tz, Thz, Tiz) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, THz, TLz) CenT 5 pF
Capacitive loading for data path (Tpp) CLoAD 10 pF

DS0128 Datasheet Revision 11.0 39
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Table 112 « SSTL2 Receiver Characteristics for MSIO 1/0O Bank (Input Buffers)

On-Die Tey

Termination (ODT) -1 -Std Unit
Pseudo differential None 2.798 3.293 ns
True differential None 2.733 3.215 ns

Table 113 « DDR1/SSTL2 Receiver Characteristics for MSIOD 1/O Bank (Input Buffers)

On-Die Tey

Termination (ODT) -1 —Std Unit
Pseudo differential None 2.476 2.913 ns
True differential None 2.475 2.911 ns

Table 114 « SSTL2 Class | Transmitter Characteristics for DDRIO 1/O Bank (Output and Tristate Buffers)

Top Tz Tzu Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
Single-ended 2.26 2.66 1.99 2341 1985 2335 2135 2512 213 2505 ns
Differential 2.26 2658 2202 2591 2.201 2589 2393 2815 2392 2814 ns

Table 115+ DDR1/SSTL2 Class | Transmitter Characteristics for MSIO 1/0O Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz
-1 —Std -1 -Std -1 —Std -1 -Std -1 —-Std Unit
Single-ended 2055 2417 2.037 2396 2.03 2.388 2.068 2433 2.061 2425 ns
Differential 2192 2.58 2434 2864 2425 2.852 2164 2545 2156 2536 ns

Table 116 «+ DDR1/SSTL2 Class | 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
Single-ended 1.512 1.779 1462 1.72 1.462 1.72 1.676 1972 1676 1.971 ns
Differential 1.676 1.971 1.774 2.087 1.766 2.077 1854 2181 1.845 2171 ns

Table 117 « DDR1/SSTL2 Class Il Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate

Buffers)
Top Tz Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 —Std -1 -Std Unit
Single-ended 2.122 2497 1906 2.243 1.902 2.237 2.061 2424 2056 2.418 ns
Differential 2.127 2.501 2.042 2402 2.043 2403 2.363 2.78 2.365 2.781 ns
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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 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
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2.3.6.6 Low Power Double Data Rate (LPDDR)
LPDDR reduced and full drive low power double data rate standards are supported in IGLOO2 FPGA
and SmartFusion2 SoC FPGA 1/Os. This standard requires a differential amplifier input buffer and a
push-pull output buffer.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 139 « LPDDR DC Recommended DC Operating Conditions

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

Table 140 « LPDDR DC Input Voltage Specification

Parameter Symbol Min Max

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

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

Input current low’ l,L (DC)

1. See Table 24, page 22.

Table 141 « LPDDR DC Output Voltage Specification Reduced Drive

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

Output minimum source DC  lpy atVgoy 0.1
current

Output minimum sink current lg atVgo. —0.1

Table 142 « LPDDR DC Output Voltage Specification Full Drivel

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

Output minimum source DC current  lgy at Vop 0.1

Output minimum sink current loL at VoL —0.1

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

Table 143 « LPDDR DC Differential Voltage Specification

Parameter Symbol Min
DC input differential voltage Vp (DC) 0.4 x Vpp,
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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
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Figure 7« 1/O Register Input Timing Diagram
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2.3.9 DDR Module Specification

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

2.3.9.1 Input DDR Module

Figure 10« Input DDR Module
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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
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Table 222 « Output DDR Propagation Delays (continued)

Measuring Nodes

Symbol Description (from, to) -1 —Std Unit

ToprROWAL Asynchronous load minimum pulse width for output C, C 0.304 0.357 ns
DDR

ToporockmpwH ~ Clock minimum pulse width high for the output DDR E, E 0.075 0.088 ns

Toporockmpwe  Clock minimum pulse width low for the output DDR  E, E 0.159 0.187 ns

2.3.10 Logic Element Specifications
2.3.10.1 4-input LUT (LUT-4)

The IGLOO2 and SmartFusion2 SoC FPGAs offer a fully permutable 4-input LUT. In this section, timing

characteristics are presented for a sample of the library. For more details, see SmartFusion2 and

IGLOO2 Macro Library Guide.
Figure 14+ LUT-4
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2.3.11

Global Resource Characteristics

The IGLOO2 and SmartFusion2 SoC FPGA devices offer a powerful, low skew global routing network

& Microsemi

Power Matters.

which provides an effective clock distribution throughout the FPGA fabric. See UG0445: IGLOO2 FPGA

and SmartFusion2 SoC FPGA Fabric User Guide for the positions of various global routing resources.

The following table lists the 150 device global resources in worst commercial-case conditions when

TJ=85 °C, VDD= 1.14 V.

Table 225« 150 Device Global Resource

-1 -Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock TrekL 0.83 0911 0.831 0913 ns
Input high delay for global clock  Trckn 1457 1588 1.715 1.869 ns
Maximum skew for global clock  Trcksw 0.131 0.154 ns

The following table lists the 090 device global resources in worst commercial-case conditions when

T,=85°C, Vpp = 1.14 V.

Table 226 « 090 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock TReKL 0.835 0.888 0.833 0.886 ns
Input high delay for global clock  TrckH 1405 1489 1654 1752 ns
Maximum skew for global clock  Trcksw 0.084 0.098 ns

The following table lists the 050 device global resources in worst commercial-case conditions when

T,=85°C, Vpp = 1.14 V.

Table 227 « 050 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock ~ TrekL 0.827 0.897 0.826 0.896 ns
Input high delay for global clock  TrckH 1419 1.53 1671 1.8 ns
Maximum skew for global clock  Trcksw 0.111 0.129 ns

The following table lists the 025 device global resources in worst commercial-case conditions when

T,=85°C, Vpp = 1.14 V.

Table 228 « 025 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max  Unit
Input low delay for global clock TReKL 0.747 0.799 0.745 0.797 ns
Input high delay for global clock TRCKH 1294 1378 1522 1.621 ns
Maximum skew for global clock Trcksw 0.084 0.099 ns
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Table 239 « uSRAM (RAM128x9) in 128 x 9 Mode (continued)
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-1 —-Std

Parameter Symbol Min Max  Min Max  Unit
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 0.982 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 Tceikmpwn 1.8 1.8 ns
Write clock minimum pulse width low Tecekmewe 1.8 1.8 ns
Write block setup time TgLkcsu 0.404 0.476 ns
Write block hold time TeLKCHD 0.007 0.008 ns
Write input data setup time ToiNnesu 0.115 0.135 ns
Write input data hold time TpiNcHD 0.15 0.177 ns
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 128 x 8 mode in worst commercial-case conditions when

T,=85°C,Vpp=1.14 V.
Table 240 « PSRAM (RAM128x8) in 128 x 8 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 TeLcikmpwe 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmewe 1.8 1.8 ns
Read access time with pipeline register Teikon 0.266 0.313 ns
Read access time without pipeline register 1.677 1973 ns
Read address setup time in synchronous mode TADDRSU 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
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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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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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