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Revision History
1 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.

1.1 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).

1.2 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).

1.3 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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• Added Table 244, page 94 and Table 256, page 99 (SAR 73971).
• Updated the SerDes Electrical and Timing AC and DC Characteristics, page 121 (SAR 71171).
• Added the DEVRST_N Characteristics, page 116 (SAR 64100, 72103).
• Added Table 298, page 122 (SAR 71897).
• Updated Table 25, page 22, Table 26, page 23, and Table 27, page 23 (SAR 74570).
• Added 060 devices in Table 277, page 107, Table 278, page 108, and Table 279, page 108 (SAR 

57898).
• Updated duty cycle parameter of crystal in Table 280, page 109 and Table 281, page 109 (SAR 

57898).
• Added 32 KHz mode PLL acquisition time in Table 282, page 110 (SAR 68281).
• Updated Table 293, page 119 for 060 devices (SAR 57828).
• Updated Table 297, page 122 for CID value (SAR 70878).

1.4 Revision 8.0
The following is a summary of the changes in revision 8.0 of this document.

• Updated Table 11, page 12 (SAR 69218).
• Updated Table 12, page 13 (SAR 69218).
• Updated Table 283, page 111 (SAR 69000).

1.5 Revision 7.0
The following is a summary of the changes in revision 7.0 of this document.

• Updated Table 1, page 4(SAR 68620).

1.6 Revision 6.0
The following is a summary of the changes in revision 6.0 of this document.

• Updated Table 5, page 7 (SAR 65949).
• Updated Table 9, page 10 (SAR 62995).
• Updated Table 123, page 47 and Table 133, page 49 (SAR 67210).
• Added Embedded NVM (eNVM) Characteristics, page 104 (SAR 52509).
• Updated Table 277, page 107 (SAR 64855).
• Updated Table 282, page 110 (SAR 65958 and SAR 56666).
• Added DDR Memory Interface Characteristics, page 120 (SAR 66223).
• Added SFP Transceiver Characteristics, page 120 (SAR 63105).
• Updated Table 302, page 123 and Table 309, page 129 (SAR 66314).

1.7 Revision 5.0
The following is a summary of the changes in revision 5.0 of this document.

• Updated Table 1, page 4.
• Updated Table 4, page 6 for TJ symbol information.
• Updated Table 5, page 7 (SAR 63109).
• Updated Table 9, page 10.
• Updated Table 282, page 110 (SAR 62012).
• Added Table 290, page 116 (SAR 64100).
• Added Table 306, page 128, Table 307, page 128 (SAR 50424).

1.8 Revision 4.0
The following is a summary of the changes in revision 4.0 of this document.

• Updated Table 1, page 4. Changed the Status of 090 devices to "Production" (SAR 62750).
• Updated Figure 10, page 70. Removed inverter bubble from DDR_IN latch (SAR 61418).
• Updated SerDes Electrical and Timing AC and DC Characteristics, page 121 (SAR 62836).
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2 IGLOO2 FPGA and SmartFusion2 SoC FPGA

Microsemi’s mainstream SmartFusion®2 SoC and IGLOO®2 FPGA families integrate an industry 
standard 4-input lookup table-based (LUT) FPGA fabric with integrated math blocks, multiple embedded 
memory blocks, and high-performance SerDes communication interfaces on a single chip. Both families 
benefit from low-power flash technology and are the most secure and reliable FPGAs in the industry. 
These next generation devices offer up to 150K Logic Elements, up to 5 MBs of embedded RAM, up to 
16 SerDes lanes, and up to four PCI Express Gen 2 endpoints, as well as integrated hard DDR3 memory 
controllers with error correction.

SmartFusion2 devices integrate an entire low-power, real-time microcontroller subsystem (MSS) with a 
rich set of industry-standard peripherals including Ethernet, USB, and CAN, while IGLOO2 devices 
integrate a high-performance memory subsystem with on-chip flash, 32 Kbyte embedded SRAM, and 
multiple DMA controllers.

2.1 Device Status
The following table shows the design security densities and development status of the IGLOO2 FPGA 
and SmartFusion2 SoC FPGA devices.

The following table shows the data security densities and development status of the IGLOO2 FPGA and 
SmartFusion2 SoC FPGA devices.

Table 1 • IGLOO2 and SmartFusion2 Design Security Densities

Design Security Device Densities Status

005 Production

010, 010T Production

025, 025T Production

050, 050T Production

060, 060T Production

090, 090T Production

150, 150T Production

Table 2 • IGLOO2 and SmartFusion2 Data Security Densities

Data Security Device Densities Status

005S Production

010TS Production

025TS Production

050TS Production

060TS Production

090TS Production

150TS Production
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2.3.5 User I/O Characteristics
There are three types of I/Os supported in the IGLOO2 FPGA and SmartFusion2 SoC FPGA families: 
MSIO, MSIOD, and DDRIO I/O banks. The I/O standards supported by the different I/O banks is 
described in the I/Os section of the UG0445: IGLOO2 FPGA and SmartFusion2 SoC FPGA Fabric User 
Guide.

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

Figure 3 • Input Buffer AC Loading
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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
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Table 22 • Maximum Frequency Summary Table for Voltage-Referenced I/O in Worst-
Case Industrial Conditions

I/O MSIO MSIOD DDRIO Unit

LPDDR 200 MHz

HSTL1.5 V 200 MHz

SSTL 2.5 V 255 350 200 MHz

SSTL 1.8 V 334 MHz

SSTL 1.5 V 334 MHz

Table 23 • Maximum Frequency Summary Table for Differential I/O in Worst-Case 
Industrial Conditions

I/O MSIO MSIOD Unit

LVPECL (input only) 450 MHz

LVDS 3.3 V 267.5 MHz

LVDS 2.5 V 267.5 350 MHz

RSDS 260 350 MHz

BLVDS 250 MHz

MLVDS 250 MHz

Mini-LVDS 260 350 MHz
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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 I 

DC output logic high VOH VDDI – 0.4 V

DC output logic low VOL 0.4 V

Output minimum source DC 
current (MSIO and DDRIO I/O 
banks)

IOH at VOH –8.0 mA

Output minimum sink current 
(MSIO and DDRIO I/O banks)

IOL at VOL 8.0 mA

HSTL Class II 

DC output logic high VOH VDDI – 0.4 V

DC output logic low VOL 0.4 V

Output minimum source DC 
current

IOH at VOH –16.0 mA

Output minimum sink current IOL at VOL 16.0 mA

Table 96 • HSTL DC Differential Voltage Specification

Parameter Symbol Min Unit

DC input differential voltage VID (DC) 0.2 V

Table 97 • HSTL AC Differential Voltage Specifications

Parameter Symbol Min Max Unit

AC input differential voltage VDIFF 0.4 V

AC differential cross point voltage Vx 0.68 0.9 V

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 
impedance (for DDRIO I/O bank)

RREF 25.5, 47.8  Reference resistance = 
191 

Effective impedance value (ODT for 
DDRIO I/O bank only)

RTT 47.8  Reference resistance = 
191 
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AC Switching Characteristics

Worst commercial-case conditions: TJ = 85 °C, VDD = 1.14 V, VDDI = 2.375 V       

Table 107 • SSTL2 AC Differential Voltage Specifications 

Parameter Symbol Min Max Unit

AC input differential voltage VDIFF (AC) 0.7 V

AC differential cross point 
voltage

Vx (AC) 0.5 × VDDI – 0.2 0.5 × VDDI + 0.2 V

Table 108 • SSTL2 Minimum and Maximum AC Switching Speeds 

Parameter Symbol Max Unit Conditions

Maximum data rate (for 
DDRIO I/O bank)

DMAX 400 Mbps AC loading: per JEDEC 
specifications

Maximum data rate (for 
MSIO I/O bank)

DMAX 575 Mbps AC loading: 17pF load

Maximum data rate (for 
MSIOD I/O bank)

DMAX 700 Mbps AC loading: 3 pF / 50  
load

510 Mbps AC loading: 17pF load

Table 109 • SSTL2 AC Impedance Specifications 

Parameter Typ Unit Conditions

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

20, 42  Reference resistor = 150 

Table 110 • DDR1/SSTL2 AC Test Parameter Specifications 

Parameter Symbol Typ Unit

Measuring/trip point for data path VTRIP 1.25 V

Resistance for enable path (TZH, TZL, THZ, TLZ) RENT 2K 

Capacitive loading for enable path (TZH, TZL, THZ, TLZ) CENT 5 pF

Reference resistance for data test path for SSTL2 Class I 
(TDP)

RTT_TEST 50 

Reference resistance for data test path for SSTL2 Class II 
(TDP)

RTT_TEST 25 

Capacitive loading for data path (TDP) CLOAD 5 pF

Table 111 • SSTL2 Receiver Characteristics for DDRIO I/O Bank (Input Buffers)

On-Die 
Termination (ODT)

TPY

Unit–1 –Std

Pseudo differential None 1.549 1.821 ns

True differential None 1.589 1.87 ns
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Table 112 • SSTL2 Receiver Characteristics for MSIO I/O Bank (Input Buffers)

On-Die 
Termination (ODT)

TPY

Unit–1 –Std

Pseudo differential None 2.798 3.293 ns

True differential None 2.733 3.215 ns

Table 113 • DDR1/SSTL2 Receiver Characteristics for MSIOD I/O Bank (Input Buffers)

On-Die 
Termination (ODT)

TPY

Unit–1 –Std

Pseudo differential None 2.476 2.913 ns

True differential None 2.475 2.911 ns

Table 114 • SSTL2 Class I Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers)

TDP TZL TZH THZ TLZ

Unit–1 –Std –1 –Std –1 –Std –1 –Std –1 –Std

Single-ended 2.26 2.66 1.99 2.341 1.985 2.335 2.135 2.512 2.13 2.505 ns

Differential 2.26 2.658 2.202 2.591 2.201 2.589 2.393 2.815 2.392 2.814 ns

Table 115 • DDR1/SSTL2 Class I Transmitter Characteristics for MSIO I/O Bank (Output and Tristate Buffers)

TDP TZL TZH THZ TLZ

Unit–1 –Std –1 –Std –1 –Std –1 –Std –1 –Std

Single-ended 2.055 2.417 2.037 2.396 2.03 2.388 2.068 2.433 2.061 2.425 ns

Differential 2.192 2.58 2.434 2.864 2.425 2.852 2.164 2.545 2.156 2.536 ns

Table 116 • DDR1/SSTL2 Class I Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate 
Buffers)

TDP TZL TZH THZ TLZ

Unit–1 –Std –1 –Std –1 –Std –1 –Std –1 –Std

Single-ended 1.512 1.779 1.462 1.72 1.462 1.72 1.676 1.972 1.676 1.971 ns

Differential 1.676 1.971 1.774 2.087 1.766 2.077 1.854 2.181 1.845 2.171 ns

Table 117 • DDR1/SSTL2 Class II Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate 
Buffers)

TDP TZL TZH THZ TLZ

Unit–1 –Std –1 –Std –1 –Std –1 –Std –1 –Std

Single-ended 2.122 2.497 1.906 2.243 1.902 2.237 2.061 2.424 2.056 2.418 ns

Differential 2.127 2.501 2.042 2.402 2.043 2.403 2.363 2.78 2.365 2.781 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 I/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 VDDI 1.71 1.8 1.89

Termination voltage VTT 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 VIH (DC) 0.7 × VDDI 1.89

DC input logic low VIL (DC) –0.3 0.3 × VDDI

Input current high1

1. See Table 24, page 22.

IIH (DC)

Input current low1 IIL (DC)

Table 141 • LPDDR DC Output Voltage Specification Reduced Drive 

Parameter Symbol Min Max

DC output logic high VOH 0.9 × VDDI

DC output logic low VOL 0.1 × VDDI

Output minimum source DC 
current

IOH at VOH 0.1

Output minimum sink current IOL at VOL –0.1

Table 142 • LPDDR DC Output Voltage Specification Full Drive1

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

Parameter Symbol Min Max

DC output logic high VOH 0.9 × VDDI

DC output logic low VOL 0.1 × VDDI

Output minimum source DC current IOH at VOH 0.1

Output minimum sink current IOL at VOL –0.1

Table 143 • LPDDR DC Differential Voltage Specification 

Parameter Symbol Min

DC input differential voltage VID (DC) 0.4 × VDDI
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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 VDDI 2.375 2.5 2.625 V

Table 204 • RSDS DC Input Voltage Specification 

Parameter Symbol Min Max Unit

DC input voltage  VI 0 2.925 V

Table 205 • RSDS DC Output Voltage Specification 

Parameter Symbol Min Typ Max Unit

DC output logic high VOH 1.25 1.425 1.6 V

DC output logic low VOL 0.9 1.075 1.25 V

Table 206 • RSDS Differential Voltage Specification 

Parameter Symbol Min Max Unit

Differential output voltage swing VOD 100 600  mV

Output common mode voltage VOCM 0.5 1.5  V 

Input common mode voltage VICM 0.3 1.5  V 

Input differential voltage VID 100 600  mV 

Table 207 • RSDS Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit Conditions

Maximum data rate (for MSIO I/O bank) DMAX 520 Mbps AC loading: 2 pF / 100  differential load

Maximum data rate (for MSIOD I/O bank) DMAX 700 Mbps AC loading: 2 pF / 100  differential load

Table 208 • RSDS AC Impedance Specifications

Parameter Symbol Typ Unit

Termination resistance RT 100 

Table 209 • RSDS AC Test Parameter Specifications

Parameter Symbol Typ Unit

Measuring/trip point for data path VTRIP Cross point V

Resistance for enable path (TZH, TZL, THZ, TLZ) RENT 2K 

Capacitive loading for enable path (TZH, TZL, THZ, TLZ) CENT 5 pF
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Figure 13 • Output DDR Timing Diagram

 2.3.9.5 Timing Characteristics
The following table lists the output DDR propagation delays in worst commercial-case conditions when 
TJ = 85 °C, VDD = 1.14 V.

Table 222 • Output DDR Propagation Delays

Symbol Description
Measuring Nodes 
(from, to) –1 –Std Unit

TDDROCLKQ Clock-to-out of DDR for output DDR E, G 0.263 0.309 ns

TDDROSUDF Data_F data setup for output DDR F, E 0.143 0.168 ns

TDDROSUDR Data_R data setup for output DDR A, E 0.19 0.223 ns

TDDROHDF Data_F data hold for output DDR F, E 0 0 ns

TDDROHDR Data_R data hold for output DDR A, E 0 0 ns

TDDROSUE Enable setup for input DDR B, E 0.419 0.493 ns

TDDROHE Enable hold for input DDR B, E 0 0 ns

TDDROSUSLN Synchronous load setup for input DDR D, E 0.196 0.231 ns

TDDROHSLN Synchronous load hold for input DDR D, E 0 0 ns

TDDROAL2Q Asynchronous load-to-out for output DDR C, G 0.528 0.621 ns

TDDROREMAL Asynchronous load removal time for output DDR C, E 0 0 ns

TDDRORECAL Asynchronous load recovery time for output DDR C, E 0.034 0.04 ns
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2.3.10.2 Timing Characteristics
The following table lists the combinatorial cell propagation delays in worst commercial-case conditions 
when TJ = 85 °C, VDD = 1.14 V.

2.3.10.3 Sequential Module
IGLOO2 and SmartFusion2 SoC FPGAs offer a separate flip-flop which can be used independently from 
the LUT. The flip-flop can be configured as a register or a latch and has a data input and optional enable, 
synchronous load (clear or preset), and asynchronous load (clear or preset).

Figure 15 • Sequential Module

Table 223 • Combinatorial Cell Propagation Delays

Combinatorial Cell Equation Symbol –1 –Std Unit

INV Y = !A TPD 0.1 0.118 ns

AND2 Y = A · B TPD 0.164 0.193 ns

NAND2 Y = !(A · B) TPD 0.147 0.173 ns

OR2 Y = A + B TPD 0.164 0.193 ns

NOR2 Y = !(A + B) TPD 0.147 0.173 ns

XOR2 Y = A  B TPD 0.164 0.193 ns

XOR3 Y = A  B  C TPD 0.225 0.265 ns

AND3 Y = A · B · C TPD 0.209 0.246 ns

AND4 Y = A · B · C · D TPD 0.287 0.338 ns
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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).

Figure 16 • Sequential Module Timing Diagram

2.3.10.3.1 Timing Characteristics
The following table lists the register delays in worst commercial-case conditions when TJ = 85 °C, 
VDD = 1.14 V.

Table 224 • Register Delays

Parameter Symbol –1 –Std Unit

Clock-to-Q of the core register TCLKQ 0.108 0.127 ns

Data setup time for the core register TSUD 0.254 0.298 ns

Data hold time for the core register THD 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)
TALN2Q 

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 TWALN 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 TCKMPWL 0.139 0.164 ns
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The following table lists the RAM1K18 – dual-port mode for depth × width configuration 4K × 4 in worst 
commercial-case conditions when TJ = 85 °C, VDD = 1.14 V.

Address setup time TADDRSU 0.475 0.559 ns

Address hold time TADDRHD 0.274 0.322 ns

Data setup time TDSU 0.336 0.395 ns

Data hold time TDHD 0.082 0.096 ns

Block select setup time TBLKSU 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 
disabled)

TBLK2Q 1.529 1.799 ns

Block select minimum pulse width TBLKMPW 0.186 0.219 ns

Read enable setup time TRDESU 0.485 0.57 ns

Read enable hold time TRDEHD 0.071 0.083 ns

Pipelined read enable setup time (A_DOUT_EN, 
B_DOUT_EN)

TRDPLESU 0.248 0.291 ns

Pipelined read enable hold time (A_DOUT_EN, 
B_DOUT_EN)

TRDPLEHD 0.102 0.12 ns

Asynchronous reset to output propagation delay TR2Q 1.514 1.781 ns

Asynchronous reset removal time TRSTREM 0.506 0.595 ns

Asynchronous reset recovery time TRSTREC 0.004 0.005 ns

Asynchronous reset minimum pulse width TRSTMPW 0.301 0.354 ns

Pipelined register asynchronous reset removal time TPLRSTREM –0.279 –0.328 ns

Pipelined register asynchronous reset recovery time TPLRSTREC 0.327 0.385 ns

Pipelined register asynchronous reset minimum pulse width 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 0.415 0.488 ns

Write enable hold time TWEHD 0.048 0.057 ns

Maximum frequency FMAX 400 340 MHz

Table 233 • RAM1K18 – Dual-Port Mode for Depth × Width Configuration 4K × 4

Parameter Symbol

–1 –Std

UnitMin Max Min Max

Clock period TCY 2.5 2.941 ns

Clock minimum pulse width high TCLKMPWH 1.125 1.323 ns

Clock minimum pulse width low TCLKMPWL 1.125 1.323 ns

Pipelined clock period TPLCY 2.5 2.941 ns

Pipelined clock minimum pulse width high TPLCLKMPWH 1.125 1.323 ns

Table 232 • RAM1K18 – Dual-Port Mode for Depth × Width Configuration 2K × 9 (continued)

Parameter Symbol

–1 –Std

UnitMin Max Min Max
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The following table lists the µSRAM in 64 × 16 mode in worst commercial-case conditions when 
TJ = 85 °C, VDD = 1.14 V.

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

Table 238 • µSRAM (RAM64x16) in 64 × 16 Mode

Parameter Symbol

–1 –Std

UnitMin Max Min Max

Read clock period TCY 4 4 ns

Read clock minimum pulse width high TCLKMPWH 1.8 1.8 ns

Read clock minimum pulse width low TCLKMPWL 1.8 1.8 ns

Read pipeline clock period TPLCY 4 4 ns

Read pipeline clock minimum pulse width high TPLCLKMPWH 1.8 1.8 ns

Read pipeline clock minimum pulse width low TPLCLKMPWL 1.8 1.8 ns

Read access time with pipeline register 
TCLK2Q

0.266 0.313 ns

Read access time without pipeline register 1.677 1.973 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

Read address hold time in synchronous mode 
TADDRHD

0.091 0.107 ns

Read address hold time in asynchronous mode –0.778 –0.915 ns

Read enable setup time TRDENSU 0.278 0.327 ns

Read enable hold time TRDENHD 0.057 0.067 ns

Read block select setup time TBLKSU 1.839 2.163 ns

Read block select hold time TBLKHD –0.65 –0.765 ns

Read block select to out disable time (when pipelined 
register is disabled) 

TBLK2Q 2.036 2.396 ns

Read asynchronous reset removal time (pipelined clock) 

TRSTREM

–0.023 –0.027 ns

Read asynchronous reset removal time (non-pipelined 
clock) 

0.046 0.054 ns

Read asynchronous reset recovery time (pipelined clock) 

TRSTREC

0.507 0.597 ns

Read asynchronous reset recovery time (non-pipelined 
clock) 

0.236 0.278 ns

Read asynchronous reset to output propagation delay (with 
pipelined register enabled) 

TR2Q 0.835 0.983 ns

Read synchronous reset setup time TSRSTSU 0.271 0.319 ns

Table 237 • µSRAM (RAM64x18) in 64 × 18 Mode (continued)

Parameter Symbol

–1 –Std

UnitMin Max Min Max
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Table 265 • Programming Times with 100 kHz, 25 MHz. and 12.5 MHz SPI Clock Rates (Fabric 
Only)

M2S/M2GL Device

Auto Programming Auto Update Programming Recovery

Unit 100 kHz 25 MHz 12.5 MHz

005 69 49 50 Sec

010 99 57 57 Sec

025 150 64 63 Sec

050 551 Not Supported Not Supported Sec

060 313 105 104 Sec

090 449 131 130 Sec

150 730 179 183 Sec

1. Auto programming in 050 device is done through SC_SPI, and SPI CLK is set to 6.25 MHz.

Table 266 • Programming Times with 100 kHz, 25 MHz. and 12.5 MHz SPI Clock Rates (eNVM 
Only)

M2S/M2GL Device

Auto Programming Auto Update Programming Recovery

Unit 100 kHz 25 MHz 12.5 MHz

005 63 70 71 Sec

010 108 109 109 Sec

025 109 107 108 Sec

050 107 Not Supported Not Supported Sec

060 100 108 108 Sec

090 176 184 184 Sec

150 183 183 183 Sec

Table 267 • Programming Times with 100 kHz, 25 MHz. and 12.5 MHz SPI Clock Rates (Fabric and 
eNVM)

M2S/M2GL Device

Auto Programming Auto Update Programming Recovery

Unit 100 kHz 25 MHz 12.5 MHz

005 109 89 88 Sec

010 183 135 135 Sec

025 251 142 143 Sec

050 134 Not Supported Not Supported Sec

060 390 183 180 Sec

090 604 283 282 Sec

150 889 331 332 Sec
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2.3.17 Non-Deterministic Random Bit Generator (NRBG) 
Characteristics
For more information about NRBG, see AC407: Using NRBG Services in SmartFusion2 and IGLOO2 
Devices Application Note. The following table lists the NRBG in worst-case industrial conditions when 
TJ = 100 °C, VDD = 1.14 V. 

2.3.18 Cryptographic Block Characteristics
For more information about cryptographic block and associated services, see AC410: Using AES System 
Services in SmartFusion2 and IGLOO2 Devices Application Note and AC432: Using SHA-256 System 
Services in SmartFusion2 and IGLOO2 Devices Application Note. 

The following table lists the cryptographic block characteristics in worst-case industrial conditions when 
TJ = 100 °C, VDD = 1.14 V.

Table 275 • Non-Deterministic Random Bit Generator (NRBG)

Service Timing Unit

Conditions

Prediction 
Resistance

Additional 
Input

Instantiate 85 ms OFF X

Generate
(after Instantiate)1

1. If PUF_OFF, generate will incur additional PUF delay time for consecutive service calls.

4.5 ms + (6.25 us/byte x No. of Bytes) OFF 0

6.0 ms + (6.25 us/byte x No. of Bytes) OFF 64

7.0 ms + (6.25 us/byte x No. of Bytes) OFF 128

Generate
(after Instantiate)

47 ms ON X

Generate
(subsequent)1

0.5 ms + (6.25 us/byte x No. of Bytes) OFF 0

2.0 ms + (6.25 us/byte x No. of Bytes) OFF 64

3.0 ms + (6.25 us/byte x No. of Bytes) OFF 128

Generate
(subsequent)

43 ms ON X

Reseed 40 ms

Uninstantiate 0.16 ms

Reset 0.10 ms

Self test 20 ms First time after power-up

6 ms Subsequent

Table 276 • Cryptographic Block Characteristics

Service Conditions Timing Unit

Any service First certificate check penalty at boot 11.5 ms

AES128/256
(encoding / decoding)1

100 blocks up to 64k blocks 700 kbps
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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 TJ = 100 °C, VDD = 1.14 V. 

Note: For more information about power-up times, see UG0331: SmartFusion2 Microcontroller Subsystem 
User Guide.

Table 288 • Power-up to Functional Times for SmartFusion2

Symbol From To Description

Maximum Power-up to Functional Time for 
SmartFusion2 (uS)

005 010 025 050 060 090 150

TPOR2OUT POWER_ON
_RESET_N

Output 
available at 
I/O

Fabric to
output

647 500 531 483 474 524 647

TPOR2MSSRST POWER_ON
_RESET_N

MSS_RESE
T_N_M2F

Fabric to
MSS

644 497 528 480 468 518 641

TMSSRST2OUT MSS_RESET
_N_M2F

Output 
available at 
I/O

MSS to
output

3.6 3.6 3.6 3.4 4.9 4.8 4.8

TVDD2OUT VDD Output 
available at 
I/O

VDD at its 
minimum 
threshold 
level to
output

3096 2975 3012 2959 2869 2992 3225

TVDD2POR VDD POWER_O
N_RESET_
N

VDD at its 
minimum 
threshold 
level to
fabric

2476 2487 2496 2486 2406 2563 2602

TVDD2MSSRST VDD MSS_RESE
T_N_M2F

VDD at its 
minimum 
threshold 
level to MSS

3093 2972 3008 2956 2864 2987 3220

TVDD2WPU DEVRST_N DDRIO 
Inbuf weak 
pull

DEVRST_N 
to Inbuf weak 
pull

2500 2487 2509 2475 2507 2519 2617

DEVRST_N MSIO Inbuf 
weak pull

DEVRST_N 
to Inbuf weak 
pull

2504 2491 2510 2478 2517 2525 2620

DEVRST_N MSIOD 
Inbuf weak 
pull

DEVRST_N 
to Inbuf weak 
pull

2479 2468 2493 2458 2486 2499 2595
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2.3.34 MMUART Characteristics
The following table lists the MMUART characteristics in worst-case industrial conditions when 
TJ = 100 °C, VDD = 1.14 V.

2.3.35 IGLOO2 Specifications

2.3.35.1 HPMS Clock Frequency
The following table lists the maximum frequency for HPMS main clock in worst-case industrial conditions 
when TJ = 100 °C, VDD = 1.14 V.

2.3.35.2 IGLOO2 Serial Peripheral Interface (SPI) Characteristics
This section describes the DC and switching of the SPI interface. Unless otherwise noted, all output 
characteristics given are for a 35 pF load on the pins and all sequential timing characteristics are related 
to SPI_0_CLK. For timing parameter definitions, see Figure 23, page 131.

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

Table 308 • MMUART Characteristics

Parameter Description –1 –Std Unit

FMMUART_REF_CLK Internally sourced MMUART 
reference clock frequency.

166 142 MHz

BAUDMMUARTTx Maximum transmit baud rate 10.375 8.875 Mbps

BAUDMMUARTRx Maximum receive baud rate 10.375 8.875 Mbps

Table 309 • Maximum Frequency for HPMS Main Clock

Symbol Description –1 –Std Unit

HPMS_CLK Maximum frequency for the HPMS main clock 166 142 MHz

Table 310 • SPI Characteristics for All Devices

Symbol Description Min Typ Max Unit Conditions

SPIFMAX Maximum operating 
frequency of SPI interface

20 MHz

sp1 SPI_[0|1]_CLK minimum period 

SPI_[0|1]_CLK = PCLK/2 12 ns

SPI_[0|1]_CLK = PCLK/4 24.1 ns

SPI_[0|1]_CLK = PCLK/8 48.2 ns

SPI_[0|1]_CLK = PCLK/16 0.1 µs

SPI_[0|1]_CLK = PCLK/32 0.19 µs

SPI_[0|1]_CLK = PCLK/64 0.39 µs

SPI_[0|1]_CLK = PCLK/128 0.77 µs
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