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IGLOO2 FPGA and SmartFusion2 SoC FPGA

Table 4 « Recommended Operating Conditions  (continued)

Parameter Symbol Min Typ Max  Unit  Conditions
3.3V DC supply voltage VoDix 315 33 345 V

LVDS differential /0 Vbpix 2375 25 345 V

B-LVDS, M-LVDS, Mini-LVDS, Vbbix 2375 25 2625 V

RSDS differential 1/0O

LVPECL differential 1/0 Vbpix 315 33 345 V

Reference voltage supply for FDDR  VRgpx 049x 05x 051x V

(Bank0) and MDDR (Bank5) Vooix  Vobix  VDDix

Analog sense circuit supply of Vepnvm 2375 25 2625 V 2.5 Vrange

embedded nonvolatile memory

(eNVM). Must be shorted to Vpp 315 33 345V 3.3 Vrange

1. Programming at Industrial temperature range is available only with Vpp = 3.3 V.
Note: Power supply ramps must all be strictly monotonic, without plateaus.

Table 5« FPGA Operating Limits

Retention
Product Programming Operating Programming Digest Digest (Biased/
Grade Element Temperature Temperature Cycles Temperature Cycles Unbiased)
Commercial FPGA  MinT;=0°C MinT;=0°C 500 MinT;=0°C 2000 20 years
Max T;=85°C MaxT;=85°C Max T;=85°C
Industrial®  FPGA  MinT;=-40°C MinT;=-40°C 500 Min T;=-40 °C 2000 20 years
Max T; =100 °C Max T;=100 °C Max T; =100 °C

1. Programming at Industrial temperature range is available only with VPP = 3.3 V.

Note: The retention specification is defined as the total number of programing and digest cycles. For example,
20 years of retention after 500 programming cycles.

Note: The digest cycle specification is 2000 digest cycles for every program cycle with a maximum of 500
programming cycles.

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.
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Table 118 « DDR1/SSTL2 Class Il Transmitter Ch aracteristics for MSIO 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 2.29 2.693 1988 2.338 1.978 2.326 1989 234 1.979 2.328 ns
Differential 2418 2846 2304 2711 2.297 2702 2131 2506 2.124 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 1/0s 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 V7 0.838 0.900 0.964 V
Input reference voltage  VRygr 0.838 0.900 0.964 V

Table 120« SSTL18 DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high V)4 (DC) Vger + 0.125 1.89 \Y
DC input logic low V| (DC) -0.3 Vgegp—0.125 V
Input current high? Iy (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 Vi—0.603 V

Output minimum source DC current (DDRIO I/O bank  Igy atVoy 6.5 mA

only)

Output minimum sink current (DDRIO I/O bank only) loratVo. 6.5 mA

SSTL18 Class Il (DDR2 Full Drive) *

DC output logic high VoH V1 + 0.603 \Y

DC output logic low VoL Vi—0.603 V

Output minimum source DC current (DDRIO I/0O bank  IgyatVoy 13.4 mA

only)

Output minimum sink current (DDRIO I/O bank only) loLatVo. -13.4 mA

1. To meet JEDEC Electrical Compliance, use DDR2 Full Drive Transmitter.
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Table 144 « LPDDR AC Differential Voltage Specific ations (for DDRIO 1/O Bank Only)

Parameter Symbol Min Max Unit
AC input differential voltage Vpirr 0.6 x Vpp, \
AC differential cross point Vy 0.4%xVpp 06xVpp V
voltage

Table 145 « LPDDR AC Specifications (f or DDRIO I/O Bank Only)

Parameter Symbol Max Unit  Conditions

Maximum data rate Dpax 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 Specificat ions (for DDRIO 1/O Bank Only)

Parameter Symbol Typ Unit
Measuring/trip point for data path V1riP 0.9 \Y,
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, Ti2) 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 D DRIO 1/O Bank with Fixed Codes

v
On-Die Termination (ODT) -1 —Std Unit
Pseudo differential None 1568 1.845 ns
True differential None 1588 1869 ns

Table 149 « LPDDR Reduced Drive for DDRIO I/0O Ba nk (Output and Tr istate Buffers)

Top TenzL TenzH TenHZ TenLz
-1 —Std -1 -Std -1 -Std -1 —Std -1 —Std Unit
Single-ended 2.383 2.804 2.23 2.623 2.229 2.622 2.202 2.591 2.201 2.59 ns

Differential 2.396 2.819 2.764 3.252 2.764 3.252 2.255 2.653 2255 2.653 ns
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Table 162 « LVDS DC Output Voltage Specification

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 \%

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 Vocwm 1125 1.25 1.375 \Y
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 Maximu m AC Switching Speed

Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO 1/O bank) Dyax 535 Mbps AC loading: 12 pF /100 Q differential load
Maximum data rate (for MSIOD 1/O bank) no Dyax 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 VTrIP Cross point  V
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cent 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 2.774 3.263 ns
100 2.775 3.264 ns
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AC Switching Characteristics

Worst commercial-case conditions: T; = 85 °C, Vpp = 1.14 V, Vpp, = 2.375 V.

Table 210« RSDS AC Switching Characteristics fo  r Receiver (for MSIO 1/0 Bank -
Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2.855 3.359 ns
100 2.85 3.353 ns

Table 211 « RSDS AC Switching Characteristics  for Receiver (for MSIOD 1/O Bank -
Input Buffers)

Tpy
On-Die Termination (ODT) -1 -Std Unit
None 2.602 3.061 ns
100 2.597 3.055 ns

Table 212 « RSDS AC Switching Characteristics for Tran  smitter (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
2.097 2.467 2.303 2.709 2.291 2.695 1.961 2.307 1947 229 ns

Table 213 « RSDS AC Switching Characteristics for Transmitte  r (for MSIOD 1/O Bank - Output and Tristate

Buffers)
Top Tz Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 —Std Unit
No pre-emphasis 1.614 1.899 1.559 1.834 1.55 1.823 1.59 1.87 1.575 1.852 ns

Min pre-emphasis 1.604 1.887 1.742 2.05 1728 2.032 1889 2222 1858 2185 ns

Med pre-emphasis 1521 179 1753 2.062 1.737 2.043 1.9 2235 1868 2.197 ns

Max pre-emphasis 1.492 1.754 1762 2.073 1745 2.052 191 2247 1876 2206 ns

2.3.7.6 LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires
that one data bit be carried through two signal lines. Similar to LVDS, two pins are needed. It also
requires external resistor termination. IGLOO2 and SmartFusion2 SoC FPGAs support only LVPECL
receivers and do not support LVPECL transmitters.

Minimum and Maximum Input and Output Levels (Applicable to MSIO 1/O Bank Only)

Table 214 « LVPECL Recommended DC Op erating Conditions

Parameter Symbol  Min Typ Max Unit
Supply voltage Vppi 315 33 3.45 \%
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Figure 9 «
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The following table lists the output/enable propagation delays in worst commercial-case conditions when

TJ =85 oC, VDD

=1.14 V.

Table 220 « Output/Enable Data Register Propagation Delays

Measuring

Nodes
Parameter Symbol (from, to) 1 -Std  Unit
Bypass delay of the output/enable register Tosyp F,GorH,I 0.353 0.415 ns
Clock-to-Q of the output/enable register TocLko E,GorE,l 0.263 0.309 ns
Data setup time for the output/enable register Tosup A EorJ,E 0.19 0.223 ns
Data hold time for the output/enable register ToHD A,EorJ,E O 0 ns
Enable setup time for the output/enable register Tosue B, E 0.419 0493 ns
Enable hold time for the output/enable register ToHe B, E 0 0 ns
Synchronous load setup time for the output/enable register TosusL D, E 0.196 0.231 ns
Synchronous load hold time for the output/enable register ToHsL D, E 0 0 ns
Asynchronous clear-to-g of the output/enable register (ADn=1)  Toain20 C,GorC,l 0505 0.594 ns
Asynchronous preset-to-g of the output/enable register (ADn = 0) C,GorC,l 0528 0.621 ns
Asynchronous load removal time for the output/enable register ~ Torgman  C. E 0 0 ns
Asynchronous load recovery time for the output/enable register  Torecan  C. E 0.034 0.04 ns
Asypchronous load minimum pulse width for the output/enable TowALN C,C 0.304 0.357 ns
register
Clock minimum pulse width high for the output/enable register Tockmpwn E. E 0.075 0.088 ns
Clock minimum pulse width low for the output/enable register Tockmpwr E. E 0.159 0.187 ns

1. For the derating values at specific junction temperature and voltage supply levels, see Table 16, page 14 for derating values.
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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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Table 221 « Input DDR Propagation Delays (continued)

Measuring Nodes
Symbol Description (from, to) -1 -Std  Unit
TopRIWAL Asynchronous load minimum pulse width for input F F 0.304 0.357 ns
DDR
ToprickmpwH  Clock minimum pulse width high for input DDR B,B 0.075 0.088 ns
Toprickmpwe  Clock minimum pulse width low for input DDR B, B 0.159 0.187 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 register is Tgi k2q 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, TrRDPLESU 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 Tr20 - 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 Fnmax 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 TeLKMPWH 1.125 1.323 ns
Clock minimum pulse width low TeLKMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 2.5 2.941 ns
Pipelined clock minimum pulse width high TeicikmpwH  1.125 1.323 ns
Pipelined clock minimum pulse width low Tprcikmpewe  1.125 1.323 ns
Read access time with pipeline register 0.334 0.393 ns
Read access time without pipeline register Tcik2o 2.273 2.674 ns
Access time with feed-through write timing 1.529 1.799 ns
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Table 237 « pSRAM (RAM64x18) in 64 x 18 Mode (continued)

-1 —Std
Parameter Symbol Min Max  Min Max Unit
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.128 0.15 ns
Write enable setup time TwEecsu 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 64 x 16 mode in worst commercial-case conditions when
T;=85°C, Vpp = 1.14 V.
Table 238 « USRAM (RAM64x16) in 64 x 16 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 18 ns
Read clock minimum pulse width low TeLkmPwL 18 1.8 ns
Read pipeline clock period TpLcy 4 4 ns
Read pipeline clock minimum pulse width high TpLcikmpwy 1.8 18 ns
Read pipeline clock minimum pulse width low Tercikmpwe 1.8 1.8 ns
Read access time with pipeline register T 0.266 0.313 ns
Read access time without pipeline register CLk2Q 1.677 1.973 ns
Read address setup time in synchronous mode T 0.301 0.354 ns
Read address setup time in asynchronous mode APDRSU 1.856 2.184 ns
Read address hold time in synchronous mode T 0.091 0.107 ns
Read address hold time in asynchronous mode ADDRHD -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 TeLkSU 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 TBLK2Q 2.036 2.396 ns
register is disabled)

Read asynchronous reset removal time (pipelined clock) —-0.023 -0.027 ns
Read asynchronous reset removal time (non-pipelined TRsSTREM 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 Trog 0.835 0.983 ns
pipelined register enabled)

Read synchronous reset setup time TsrsTSU 0.271 0.319 ns
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Table 254 « Programming Times with 100 kHz, 25 MHz, and 12.5 MHz SPI Clock Rates
(eNVM Only) (continued)

Auto Programming
M2S/M2GL Programming - Auto Update  Recovery
Device 100 kHz 25 MHz 12.5 MHz Unit
150 161 161 161 Sec

Table 255 « Programming Times with 100 kHz, 25 MHz, and 12.5 MHz SPI Clock Rates
(Fabric and eNVM)

Auto Programming

M2S/M2GL Programming  Auto Update Recovery

Device 100 kHz 25 MHz 12.5 MHz Unit
005 47 27 28 Sec
010 77 35 35 Sec
025 150 42 41 Sec
050 33! Not Supported Not Supported  Sec
060 291 83 82 Sec
090 427 109 108 Sec
150 708 157 160 Sec
005 41 48 49 Sec
010 86 87 87 Sec
025 87 85 86 Sec
050 85 Not Supported Not Supported  Sec
060 78 86 86 Sec
090 154 162 162 Sec
150 161 161 161 Sec
005 87 67 66 Sec
010 161 113 113 Sec
025 229 120 121 Sec
050 112 Not Supported Not Supported  Sec
060 368 161 158 Sec
090 582 261 260 Sec
150 867 309 310 Sec

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

MHz.
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The following table lists the programming times in worst-case conditions when T3 =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 11 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
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Table 265« Programming Times with 100 kHz, 25 MH z. and 12.5 MHz SPI Clock Rates (Fabric

Only)

Auto Programming Auto Up date Programming Recovery

M2S/M2GL Device 100 kHz 25 MHz 12.5 MHz Unit
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 MH z. and 12.5 MHz SPI Clock Rates (eNVM

Only)

Auto Programming Auto Up date Programming Recovery

M2S/M2GL Device 100 kHz 25 MHz 12.5 MHz Unit
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.

eNVM)

Auto Programming Auto Up date Programming Recovery

M2S/M2GL Device 100 kHz 25 MHz 12.5 MHz Unit
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

and 12.5 MHz SPI Clock Rates (Fabric and
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2.3.17

2.3.18

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

T;=100°C, Vpp = 1.14 V.

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

Conditions
Prediction Additional
Service Timing Unit Resistance Input
Instantiate 85 ms OFF X
Generate 4.5 ms + (6.25 us/byte x No. of Bytes) OFF 0
(after Instantiate)l 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 47 ms ON X
(after Instantiate)
Generate 0.5 ms + (6.25 us/byte x No. of Bytes) OFF 0
(subsequent)’ 55 625 Lsibyte x No. of Bytes) OFF 64
3.0 ms + (6.25 us/byte x No. of Bytes) OFF 128
Generate 43 ms ON X
(subsequent)
Reseed 40 ms
Uninstantiate 0.16 ms
Reset 0.10 ms
Self test 20 ms First time after power-up
6 ms Subsequent

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

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

T;=100°C, Vpp = 1.14 V.

Table 276 « Cryptographic Block Characteristics

Service Conditions Timing  Unit
Any service First certificate check penalty at boot 11.5 ms
AES128/256 100 blocks up to 64k blocks 700 kbps

(encoding / decoding)®
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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
spl 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
sp4l SC_SPI_SCK, SC_SPI_SDO, I/O configuration: LVTTL 3.3 V— 1.239 ns
SC_SPI_SSrise time 20 mA
(10%-90%) 1 AC loading: 35 pF
Test conditions: Typical voltage,
25°C
sp5l 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
sSp6 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/0 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 mA
1.2V 4 mA
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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 T3 = 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
Tpor2mssrstT POWER_ON MSS_RESE Fabric to 644 497 528 480 468 518 641
_RESET_N T_N_M2F MSS
TumssrsT2out 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
TvbD20UT Vpp Output Vpp at its 3096 2975 3012 2959 2869 2992 3225
available at  minimum
I/O threshold
level to
output
TvDD2POR Vpp POWER_O Vpp atits 2476 2487 2496 2486 2406 2563 2602

N_RESET_ minimum

N

threshold
level to
fabric

Tvbp2mssrsT  Vob

MSS_RESE Vpp at its

3093 2972 3008 2956 2864 2987 3220

T_N_M2F  minimum
threshold
level to MSS
Tvpbp2wpPu 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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2.3.31.2 SmartFusion2 Inte r-Integrated Circuit (I 2C) Characteristics

This section describes the DC and switching of the I2C interface. Unless otherwise noted, all output
characteristics given are for a 100 pF load on the pins. For timing parameter definitions, see Figure 21,

page 125.
The following table lists the 1°C characteristics in worst-case industrial conditions when T = 100 °C,
VDD =1.14V
Table 303 « 12C Characteristics
Parameter Symbol Min Typ Max Unit Conditions
Input low voltage VL -0.3 0.8 \% See Single-Ended I/0O Standards,
page 24 for more information. 1/0
standard used for illustration: MSIO
bank—LVTTL 8 mA low drive.
Input high voltage Vi 2 345 V See Single-Ended I/0 Standards,
page 24 for more information. 1/0
standard used for illustration: MSIO
bank—LVTTL 8 mA low drive.
Hysteresis of schmitt Vhys 0.05 x Vpp, \Y, See Table 28, page 23 for more
triggered inputs for Vpp, > information.
2V
Input current high m 10 HA See Single-Ended I/O Standards,
page 24 for more information.
Input current low IH 10 HA See Single-Ended I/O Standards,
page 24 for more information.
Input rise time Ty 1000 ns Standard mode
300 ns Fast mode
Input fall time Ti 300 ns Standard mode
300 ns Fast mode
Maximum output voltage Vg 0.4 \% See Single-Ended I/0 Standards,
low (open drain) at 3 mA page 24 for more information. 1/0
sink current for Vpp, > 2 V standard used for illustration: MSIO
bank—-LVTTL 8 mA low drive.
Pin capacitance Cin 10 pF Vin=0,f=1.0 MHz
Output fall time from tOFl 21.04 ns ViHmin 10 Vi max,» CLOAD = 400 pF
; 1
VIHMin to ViL.Max 5.556 NS Vigmin 10 Vivax, CLOAD = 100 pF
Output rise time from tor ! 19.887 NS Vi max 10 Vigmin, CLOAD = 400 pF
VILM VIHMin?
axto 5.218 NS Vi_max 0 Vismin, CLOAD = 100 pF
Output buffer maximum  Rpyp.yp°> 50 Q
pull-down resistance? 3
Output buffer maximum  Rpyp.gown?" 131.25 Q

pull-up resistance® 4
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2.3.34 MMUART Characteristics

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

Table 308 «+ MMUART Characteristics

Parameter Description -1 -Std Unit

FMMUART_REF_CLK Internally sourced MMUART 166 142 MHz
reference clock frequency.

BAUDMMUARTTX Maximum transmit baud rate 10.375 8.875 Mbps

BAUDMMUARTRX Maximum receive baud rate 10.375 8.875 Mbps

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.

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

2.3.35.2 IGLOO2 Serial Periphera | 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_O_CLK. For timing parameter definitions, see Figure 23, page 131.

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

Table 310 « SPI Characteristics for All Devices

Symbol  Description Min Typ Max Unit  Conditions

SPIFMAX Maximum operating 20 MHz
frequency of SPI interface

spl 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 Hs
SPI_[0]1]_CLK = PCLK/32  0.19 Hs
SPI_[0]1] CLK = PCLK/64  0.39 Hs
SPI_[0]1]_CLK = PCLK/128 0.77 Us
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