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IGLOO2 FPGA and SmartFusion2 SoC FPGA

2.3.5

2.35.1

Figure 3 «

User I/O Characteristics

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

described in the 1/0Os 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
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IGLOO2 FPGA and SmartFusion2 SoC FPGA

2.3.5.3 Tristate Buffer and AC Loading

The tristate path for enable path loadings is described in the respective specifications. The following
figure shows the methodology of characterization illustrated by the enable path test point.

Figure 5« Tristate Buffer for Enable Path Test Point
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2.3.5.4 1/0O Speeds
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This section describes the maximum data rate summary of I/O in worst-case industrial conditions. See
the individual I/O standards for operating conditions.

Table 18« Maximum Data Rate Summary Table for Single-Ended I/O in Worst-Case
Industrial Conditions

110 MSIO MSIOD DDRIO  Unit

PCI3.3V 630 Mbps
LVTTL 3.3V 600 Mbps
LVCMOS 3.3 V 600 Mbps
LVCMOS 2.5 V 410 420 400 Mbps
LVCMOS 1.8 V 295 400 400 Mbps
LVCMOS 1.5 V 160 220 235 Mbps
LVCMOS 1.2 V 120 160 200 Mbps
LPDDR-LVCMOS 1.8 V mode 400 Mbps
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Table 57 «

LVCMOS 1.8 V Transmitter Characteristics for DDRIO I/O Bank with Fixed Code (Output and
Tristate Buffers)

1

1

Output Top Tz Tzn Thz Tz
Drive Slew
Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2 mA Slow 4234 4981 3.646 4.29 4.245 4995 4908 5.774 4434 5216 ns
Medium 3.824 4.498 3.282 3861 3.834 4511 4.625 5441 4116 4843 ns
Medium fast 3.627 4.267 3.111 3.66 3.637 4.279 4481 5.272 3984 4687 ns
Fast 3.605 4.241 3.097 3.644 3.615 4.253 4.472 5262 3973 4.674 ns
4 mA Slow 3.923 4615 3.314 3.9 3.918 4.61 5403 6.356 4.894 5757 ns
Medium 3518 4.138 2.961 3.484 3515 4.135 5121 6.025 4561 5366 ns
Medium fast 3.321 3.907 2.783 3.275 3.317 3.903 4.966 5.843 4426 5.206 ns
Fast 3.301 3.883 2.77 3.259 3.296 3.878 4.957 5831 4.417 5.196 ns
6 mA Slow 3.71 4364 3.104 3.652 3.702 4355 562 6.612 508 5977 ns
Medium 3.333 3.921 2.779 3.27 3.325 3913 5.346 6.289 4.777 5.62 ns
Medium fast 3.155 3.712 2.62 3.083 3.146 3.702 521 6.13 4.657 5.479 ns
Fast 3.134 3.688 2.608 3.068 3.125 3.677 5.202 6.12 4.648 5468 ns
8 mA Slow 3.619 4.258 3.007 3.538 3.607 4.244 5815 6.841 5249 6.175 ns
Medium 3.246 3.819 2.686 3.16 3.236 3.807 5542 652 4936 5.807 ns
Medium fast 3.066 3.607 2.525 2971 3.054 3593 5405 6.359 4.811 566 ns
Fast 3.046 3.584 2.513 2957 3.034 357 5401 6.353 4.803 5.651 ns
10 mA Slow 3.498 4.115 2.878 3.386 3.481 4.096 6.046 7.113 5444 6.404 ns
Medium 3.138 3.692 2569 3.023 3.126 3.678 5.782 6.803 5.129 6.034 ns
Medium fast 2.966 3.489 2414 2.841 2951 3.472 5.666 6.665 5.013 5.897 ns
Fast 2.945 3.464 2401 2.826 293 3.448 5659 6.658 5.003 5.886 ns
12 mA Slow 3417 4.02 2.807 3.303 3.401 4.002 6.083 7.156 5.464 6.428 ns
Medium 3.076 3.618 2.519 2964 3.063 3.604 5.828 6.856 5.176 6.089 ns
Medium fast 2.913 3.427 2.376 2.795 2.898 341 5725 6.736 5.072 5.966 ns
Fast 2.894 3405 2362 278 2.879 3.388 5715 6.724 5.064 5.957 ns
16 mA Slow 3.366 3.96 2.751 3.237 3.348 3939 6.226 7.324 5576 6.56 ns
Medium 3.03 3565 247 2906 3.017 355 5981 7.036 5.282 6.214 ns
Medium fast 2.87  3.377 2.328 2739 2.854 3.358 5.895 6.935 518 6.094 ns
Fast 2853 3.357 2314 2723 2837 3.338 5.889 6.929 5177 6.09 ns

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

management.
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Table 136 «+ SSTL15 AC Test Parameter Specifications (for DDRIO I/O Bank Only)

Parameter Symbol Typ Unit
Measuring/trip point for data path V1riP 0.75 \Y
Resistance for enable path (Tzn, Tz, Thz, TL2) RenT 2K Q
Capacitive loading for enable path (Tzp, Tz, Tz, Ti2) CenT 5 pF
Reference resistance for data test path for SSTL15 Class | (Tpp) RTT_TEST 50 Q
Reference resistance for data test path for SSTL15 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 = 1.14V, Vpp, = 1.425V

Table 137 « DDR3/SSTL15 Receiver Characteristics for DDRIO I/0 Bank — with Calibration
Only
Tpy
On-Die Termination (ODT) -1 —Std Unit
Pseudo differential None 1.605 1.888 ns
20 1.616 1.901 ns
30 1.613 1.897 ns
40 1.611 1.895 ns
60 1.609 1.893 ns
120 1.607 1.89 ns
True differential None 1.623 1.91 ns
20 1.637 1.926 ns
30 1.63 1.918 ns
40 1.626 1.914 ns
60 1.622 191 ns
120 1.619 1.905 ns
Table 138 « DDR3/SSTL15 Transmitter Characteristics (Output and Tristate Buffers)
Top Tz Tzn Thz Tz
-1 —Std -1 —Std -1 —-Std -1 —Std -1 -Std  Unit
DDR3 Reduced Drive/SSTL15 Class | (for DDRIO I/O Bank)
Single-ended 2533 298 2522 2967 2523 2968 2427 2.855 2428 2.856 ns
Differential 2555 3.005 3.073 3.615 3.073 3.615 2416 2843 2416 2843 ns
DDR3 Full Drive/SSTL15 Class Il (for DDRIO I/0 Bank)
Single-ended 2.53 2977 2514 2958 2516 296 2422 2849 2425 2852 ns
Differential 2552 3.002 2591 3.048 2.59 3.047 2882 3391 2881 3.39 ns
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Table 144 « LPDDR AC Differential Voltage Specifications (for DDRIO I/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 (for DDRIO 1/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 Specifications (for DDRIO I/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 DDRIO I/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/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 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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AC Switching Characteristics

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

Table 212 «

Table 210« RSDS AC Switching Characteristics for Receiver (for MSIO 1/0O 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

RSDS AC Switching Characteristics for Transmitter (for MSIO 1/0O Bank - Output and
Tristate Buffers)

Tz Tzn Thz Tz

-1

-Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

2.097

2467 2.303 2709 2.291 2.695 1961 2307 1947 229 ns

Table 213« RSDS AC Switching Characteristics for Transmitter (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
No pre-emphasis 1.614 1.899 1.559 1.834 1.55 1.823 1.59 1.87 1575 1.852 ns
Min pre-emphasis 1.604 1.887 1.742 2.05 1.728 2.032 1.889 2222 1858 2.185 ns
Med pre-emphasis 1.521 1.79 1.753 2.062 1.737 2.043 1.9 2235 1.868 2.197 ns
Max pre-emphasis 1.492 1.754 1.762 2.073 1745 2.052 191 2.247 1.876 2.206 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 I/O Bank Only)

Table 214 « LVPECL Recommended DC Operating Conditions

Parameter Symbol  Min Typ Max Unit

Supply voltage Vppi 315 33

3.45 \%
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Figure 9 «
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Table 220 « Output/Enable Data Register Propagation Delays

toremaLn

The following table lists the output/enable propagation delays in worst commercial-case conditions when

TJ =85 oC, VDD

=1.14 V.

Measuring

Nodes
Parameter Symbol (from, to)l -1 -Std  Unit
Bypass delay of the output/enable register Togyp 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 0.493 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 ~ Toreman  C. E 0 0 ns
Asynchronous load recovery time for the output/enable register  Torgecan  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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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 243 « uSRAM (RAM1024x1) in 1024 x 1 Mode (continued)

-1 —Std

Parameter Symbol Min Max  Min Max  Unit
Read asynchronous reset recovery time (pipelined clock) T 0.507 0.597 ns
Read asynchronous reset recovery time (non-pipelined clock) RSTREC 0.236 0.278 ns
Read asynchronous reset to output propagation delay (with  Trog 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
Write clock period Teey 4 4 ns
Write clock minimum pulse width high TccikmpwH 1.8 1.8 ns
Write clock minimum pulse width low Tccikmpwe 1.8 1.8 ns
Write block setup time TeLkCSU 0.404 0.476 ns
Write block hold time TeLKCHD 0.007 0.008 ns
Write input data setup time Tpoincsu 0.003 0.004 ns
Write input data hold time TpINCHD 0.137 0.161 ns
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.247 0.29 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

2.3.13 Programming Times

The following tables list the programming times in typical conditions when T; =25 °C, Vpp = 1.2 V.
External SPI flash part# AT25DF641-s3H is used during this measurement.

Table 244 « JTAG Programming (Fabric Only)

M2S/M2GL

Device Image size Bytes  Program Verify Unit
005 302672 22 10 Sec
010 568784 28 18 Sec
025 1223504 51 26 Sec
050 2424832 66 54 Sec
060 2418896 77 54 Sec
090 3645968 113 126 Sec
150 6139184 155 193 Sec
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Table 251« SmartFusion2 Cortex-M3 ISP Programming (eNVM Only) (continued)

M2S/M2GL  Image size
Device Bytes Authenticate  Program Verify Unit

150 544496 10 158 15 Sec

Table 252 « SmartFusion2 Cortex-M3 ISP Programming (Fabric and eNVM)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 439296 9 61 11 Sec
010 842688 15 107 21 Sec
025 1497408 26 121 35 Sec
050 2695168 43 141 55 Sec
060 2686464 48 143 60 Sec
090 4190208 75 244 91 Sec
150 6682768 117 296 141 Sec

Table 253 « Programming Times with 100 kHz, 25 MHz, and 12.5 MHz SPI Clock Rates
(Fabric Only)

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

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

Table 254 « Programming Times with 100 kHz, 25 MHz, and 12.5 MHz SPI Clock Rates

(eNVM Only)

Auto Programming
M2S/M2GL Programming  Auto Update Recovery
Device 100 kHz 25 MHz 12.5 MHz Unit
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
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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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2.3.22 JTAG
Table 284 « JTAG 1532 for 005, 010, 025, and 050 Devices

005 010 025 050 Unit
Parameter Symbol -1 -Std -1 -Std -1 -Std -1 —Std
Clockto Q = Trekaq 747 879  7.73 909 775 912 7.89 9.28 ns
(data out)
Resetto Q  Trste2q 7.65 9 6.43 756 613 721 7.40 870 ns
(data out)
Testdatainput Tpisy 105 -089 -069 -059 -067 -057 -030 -025 ns
setup time
Testdatainput Tpip 238 28 2.38 28 242 285 2.09 245 ns
hold time
Test mode TTmssu
select setup -0.73 -0.62 -1.03 -1.21 -1.1 -0.94 0.28 0.33 ns
time
Test mode TTMDHD
select hold 1.36 1.6 1.43 1.68 1.93 2.27 0.16 0.19 ns
time
ResetB TTRSTREM 077 -065 -108 -092 -133 -113 -045 -038 ns
removal time
ResetB TrrsTREC 076 -065 -107 -091 -134 -114 -045 038 ns
recovery time
TCK Frckmax
maximum 25 21.25 25 21.25 25 21.25 25.00 21.25 MHz
frequency
Table 285« JTAG 1532 for 060, 090, and 150 Devices

060 090 150

Parameter Symbol -1 —Std -1 —-Std -1 —-Std Unit
Clock to Q (data out)  Trckaq 8.38 9.86 8.96 10.54 8.66 10.19 ns
Resetto Q (dataout) TrsTte2Q 8.54 10.04 7.75 9.12 8.79 10.34 ns
Test data input setup  Tp sy -1.18 -1 -1.31 -1.11 -0.96 -0.82 ns
time
Test data input hold TbIHD 252 2.97 2.68 3.15 2.57 3.02 ns
time
Test mode select setup Ttyssu -0.97 -0.83 -1.02 —-0.87 -0.53 -0.45 ns
time
Test mode select hold  TtmpHD 1.7 2 1.67 1.96 1.02 1.2 ns
time
ResetB removal time  Tirstrem  —1.21 -1.03 -0.76 —-0.65 -1.03 -0.88 ns
ResetB recovery time  Tirstrec  —1.21 -1.03 -0.77 -0.65 -1.03 -0.88 ns
TCK maximum FTCKMAX 25 21.25 25 21.25 25 21.25 MHz
frequency
2.3.23 System Controller SPI Characteristics
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Figure 17« Power-up to Functional Timing Diagram for SmartFusion2
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The following table lists the IGLOO2 power-up to functional times in worst-case industrial conditions

when T; = 100 °C, Vpp = 1.14 V.

Table 289 « Power-up to Functional Times for IGLOO2

Maximum Power-up to Functional Time for IGLOO2

(us)
Symbol From To Description 005 010 025 050 060 090 150
Tpor2our POWER_ON Output Fabric to 114 114 114 113 114 114 114
_RESET_N available at output
/0
Tvoozoutr  Vobp Output Vpp at its 2587 2600 2607 2558 2591 2600 2699
available at minimum
I/0 threshold level
to output
Tvopzror VDD POWER_ON_ Vpp atits 2474 2486 2493 2445 2477 2486 2585
RESET_N minimum
threshold level
to fabric
Tvopowpu DEVRST_N DDRIO Inbuf DEVRST_Nto 2500 2487 2509 2475 2507 2519 2617
weak pull Inbuf weak pull
DEVRST_N MSIO Inbuf DEVRST_Nto 2504 2491 2510 2478 2517 2525 2620
weak pull Inbuf weak pull
DEVRST_N MSIOD Inbuf DEVRST_Nto 2479 2468 2493 2458 2486 2499 2595
weak pull Inbuf weak pull

Note: For more information about power-up times, see UG0448: IGLOO2 FPGA High Performance Memory

Subsystem User Guide.
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IGLOO2 FPGA and SmartFusion2 SoC FPGA

Table 293 « Flash*Freeze Entry and Exit Times (continued)

Entry/Exit

Entry/Exit Timing Timing

FCLK = 100MHz FCLK =3 MHz

005, 010, 025,

060, 090, and
Parameter Symbol 150 050 All Devices Unit  Conditions
Exit time with ~ TFF_EXIT 15 1.5 15 ms eNVM and MSS/HPMS PLL =
respect to the ON during F*F

; 1
fabric PLL lock 15 15 15 eNVM and MSS/HPMS PLL =
ms OFF during F*F and both are
turned back on at exit

Exit time with  TFF_EXIT 21 15 21 S eNVM and MSS/HPMS PLL =
respect to the M ON during F*F
fati”ctb“ﬁer 65 55 65 eNVM and MSS/HPMS PLL =
outpu MS OFF during F*F and both are

turned back on at exit

1. PLL Lock Delay set to 1024 cycles (default).

2.3.28 DDR Memory Interface Characteristics

The following table lists the DDR memory interface characteristics in worst-case industrial conditions

when Ty =100 °C, Vpp = 1.14 V.

Table 294 « DDR Memory Interface Characteristics

Supported Data Rate

Standard Min Max Unit

DDR3 667 667 Mbps
DDR2 667 667 Mbps
LPDDR 50 400 Mbps

2.3.29 SFP Transceiver Characteristics

IGLOO2 and SmartFusion2 SerDes complies with small form-factor pluggable (SFP) requirements as
specified in SFP INF-80741. The following table provides the electrical characteristics.

The following table lists the SFP transceiver electrical characteristics in worst-case industrial conditions

when T; = 100 °C, Vpp = 1.14 V.

Table 295 ¢« SFP Transceiver Electrical Characteristics

Differential Peak-Peak Voltage

Pin Direction Min Max Unit
RD+-1  Output 1600 2400 mv
TD+/-2 Input 350 2400 mv

1. Based on default SerDes transmitter settings for PCle Genl. Lower amplitudes are
available through programming changes to TX_AMP setting.
2. Based on Input Voltage Common-Mode (VICM) = 0 V. Requires AC Coupling.
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IGLOO2 FPGA and SmartFusion2 SoC FPGA

Figure 22 « SPI Timing for a Single Frame Transfer in Motorola Mode (SPH = 1)
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2.3.32 CAN Controller Characteristics

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

Table 306 « CAN Controller Characteristics

Parameter Description -1 —Std Unit

FCANREFCLK?! Internally sourced CAN reference 160 136 MHz
clock frequency

BAUDCANMAX Maximum CAN performance baud 1 1 Mbps
rate

BAUDCANMIN Minimum CAN performance baud 0.05 0.05 Mbps
rate

1. PCLK to CAN controller must be a multiple of 8 MHz.

2.3.33 USB Characteristics

The following table lists the USB characteristics in worst-case industrial conditions when T3 = 100 °C,

VDD =1.14 V.

Table 307 « USB Characteristics

Parameter Description -1 —Std Unit
FUSBREFCLK Internally sourced USB reference clock 166 142 MHz

frequency

TUSBCLK USB clock period 16.66 16.66 ns
TUSBPD Clock to USB data propagation delay 9.0 9.0 ns
TUSBSU Setup time for USB data 6.0 6.0 ns
TUSBHD Hold time for USB data 0 0 ns
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