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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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2.3.4  Timing Model
This section describes timing model and timing parameters.
Figure 2+ Timing Model
/0 Module
lonRegstered
£ Combinational Cell F _Combinational Cell : |
| |
I |
L |
o I.lo_:lule )
Buffer ., Combinational Ce Bufier |'|“-°"-'R-eg-'st-er5d':
—> R Y I SN T SN e
:DL/ L ! L ! X E\:fplﬂtod‘;'i:é-;t{rength = 16ma
- MSIO 10 Bank
) Combinational Cell I:LD'*”ER"_;;E;';@;
Buffer A K | :
Y0 Module ‘D—g:b—‘—{z LVCHOS 25V
—l> | : Dutput drive strength = mA
e MSI0 10 Bank
1o I.Io_:lule _
y _Combinational Cell p |oRegstered)
Nl s e
/ : L~ : {Zlaxjfplﬂtod}:éh;{reng‘th S1ZmA
e . DDRIOID Bank
) /o I._10::Iule_.
en0s 25y Lr _egst_er_te_ll] " Combinational Cell L:_Re_gigte_r ge[: T-ifir : :' 'I&EESLEECL - ':
v .
—Hp o : I | e e T L~ e Q*{ >—rEI -
VO Module ] : i | : :ecel |_4|
D MNanRegistersd) ! | ! I | s
| e g 1 |
I | 1 |
L\I‘DSE_!_ : L j L | bmmmmmmoo |
B—— |
I | c C
o ___ |
oo B >—— Cocx
LVCMOS 2.5V LVCMOS 2.5V
The following table lists the timing model parameters in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.
Table 17« Timing Model Parameters
Index Symbol Description -1 Unit For More Information
A Tpy Propagation delay of DDR3 receiver 1.605 ns See Table 137, page 50
B TicLka Clock-to-Q of the input data register 0.16 ns See Table 221, page 71
Tisub Setup time of the input data register 0.357 ns See Table 221, page 71
Cc TrcKkH Input high delay for global clock 1.53 ns See Table 227, page 78
TrekL Input low delay for global clock 0.897 ns See Table 227, page 78
D Tpy Input propagation delay of LVDS 2.774 ns See Table 167, page 56
receiver
E Tpop Propagation delay of a three-input AND 0.198 ns See Table 223, page 76

gate
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Table 34+ LVTTL/LVCMOS 3.3 V AC Test Parameter Specifications (Applicable to MSIO I/O

Bank Only)
Parameter Symbol  Typ Unit
Measuring/trip point for data path Virip 14 vV
Resistance for enable path (Tzy, Tz, THz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzp, Tz, THz, TL2) Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF

Table 35« LVTTL/LVCMOS 3.3 V Transmitter Drive Strength Specifications for MSIO I/O Bank

Von VoL IOH (at Vo)  IOL (at Vo)
Output Drive Selection (V) V) mA mA

2 mA Vpp—04 04 2 2

4 mA Vppi—04 04 4 4

8 mA Vpp—04 04 8 8

12 mA Vpp—04 04 12 12

16 mA Vppi—04 04 16 16

20 mA Vpp—04 04 20 20

Note: For a detailed I/V curve, use the corresponding IBIS models:
www.microsemi.com/soc/download/ibis/default.aspx.

AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14 V, Vpp=3.0 V

Table 36« LVTTL/LVCMOS 3.3 V Receiver Characteristics for MSIO I/0O Bank (Input

Buffers)
On-Die Termination Tpy Teys
(ODT) -1 —Std -1 —Std Unit
None 2.262 2.663 2.289 2.695 ns

Table 37« LVTTL/LVCMOS 3.3V Transmitter Characteristics for MSIO I/O Bank (Output and Tristate Buffers)

Output Top Ta Tzn Thz' T

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2mA Slow 3.192 3.755 347 4083 2969 3494 1856 2183 3.337 3926 ns
4 mA Slow 2331 2742 2673 3.145 2526 2973 3.034 3569 4.451 5236 ns
8 mA Slow 2135 2511 233 2741 2297 2703 4.532 5331 4825 5676 ns
12 mA Slow 2.052 2414 2107 2479 2162 2544 575 6.764 5445 6406 ns
16 mA Slow 2.062 2425 2072 2438 2145 2525 5993 7.05 5625 6.618 ns
20 mA Slow 2148 2527 1.999 2353 2.088 2458 6.262 7.367 5876 6.913 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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SmartFusion2 SoC FPGAs that are in compliance with the JEDEC specification JESD8-5A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 38+ LVCMOS 2.5V DC Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit

Supply voltage Vppi 2.375 25 2.625 \Y

Table 39 LVCMOS 2.5V DC Input Voltage Specification

Parameter Symbol Min Max Unit

DC input logic high (for MSIOD V|4 (DC) 1.7 2.625 \Y,

and DDRIO 1/O banks)

DC input logic high (for MSIO I/O V| (DC) 1.7 3.45 \%

bank)

DC input logic low Vi (DC) -0.3 0.7 \%

Input current high' Iy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.
Table 40+ LVCMOS 2.5V DC Output Voltage Specification
Parameter Symbol Min Max Unit
DC output logic high Vou' Vppi — 0.4 - %
DC output logic low Vor? 0.4 v

1.  The VOH/VOL test points selected ensure compliance with LVCMOS 2.5 V JEDEC8-5A requirements.

Table 41+ LVCMOS 2.5V AC Minimum and Maximum Switching Speed

Parameter Symbol  Max Unit

Conditions

Maximum data rate (for DDRIO I/O bank)  Dpyax 400 Mbps

AC loading: 17 pF load,
maximum drive/slew

Maximum data rate (for MSIO 1/O bank) Dmax 410 Mbps

AC loading: 17 pF load,
maximum drive/slew

Maximum data rate (for MSIOD /O bank)  Dpyax 420 Mbps

AC loading: 17 pF load,
maximum drive/slew

Table 42« LVCMOS 2.5V AC Calibrated Impedance Option

Parameter Symbol

Typ Unit

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

75,60, 50,33, Q
25,20
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Table 48+ LVCMOS 2.5V Transmitter Characteristics for MSIOD Bank (Output and Tristate Buffers)

Output Top Tz Tzn Thz" T

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2 mA Slow 2206 2596 2678 3.15 2.64 3.106 4.935 5.805 4.74 5,576 ns
4 mA Slow 1.835 2.159 2242 2637 2256 2.654 5413 6.368 5.15 6.059 ns
6 mA Slow 1.709 2.01 2132 2508 2167 2549 5813 6.838 5499 6.469 ns
8 mA Slow 1.63 1.918 1958 2303 2.012 2367 6.226 7.324 5.816 6.842 ns
12 mA Slow 1648 1.939 1.86 2.187 1.921 2259 6.519 7.669 6.027 7.09 ns

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

2.3.5.8 1.8 VLVCMOS

LVCMOS 1.8 is a general standard for 1.8 V applications and is supported in IGLOO2 FPGAs and
SmartFusion2 SoC FPGAs in compliance to the JEDEC specification JESD8-7A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 49+ LVCMOS 1.8V DC Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
LVCMOS 1.8 V DC Recommended Operating Conditions
Supply voltage Vppi 1.710 1.8 1.89 \%

Table 50+ LVCMOS 1.8V DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high (for MSIOD V|4 (DC) 0.65xVpp, 1.89 \Y
and DDRIO I/O banks)

DC input logic high (for MSIO V| (DC) 0.65xVpp, 3.45 \%
1/0 bank)

DC input logic low Vi (DC) —0.3 0.35xVpp V
Input current high' ;4 (DC) -
Input current low’ l,L (DC) -

1. See Table 24, page 22.

Table51+ LVCMOS 1.8V DC Output Voltage Specification

Parameter Symbol Min Max Unit
DC output logic high VoH Vpp; — 0.45 \Y
DC output logic low VoL 0.45 \Y

Table 52+ LVCMOS 1.8 V Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit Conditions

Maximum data rate (for DDRIO 1/O bank)1 Dmax 400 Mbps AC loading: 17 pF load, maximum drive/slew
Maximum data rate (for MSIO /O bank) Dmax 295 Mbps AC loading: 17 pF load, maximum drive/slew
Maximum data rate (for MSIOD I/O bank)1 Dmax 400 Mbps AC loading: 17 pF load, maximum drive/slew

1. Maximum Data Rate applies for Drive Strength 8 mA and above, All Slews.
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Table 53+ LVCMOS 1.8V AC Calibrated Impedance Option

Parameter Symbol Typ Unit
Supported output driver calibrated Rodt_cal 75,60,50, Q
impedance (for DDRIO /O bank) 33, 25, 20

Table 54« LVCMOS 1.8 V AC Test Parameter Specifications

Parameter Symbol Typ  Unit
Measuring/trip point for data path ViriP 09 V
Resistance for enable path (Tzp, Tz, Thz, TLz)  Rent 2k Q
Capacitive loading for enable path (Tzy, Tz, Thz, Cent 5 pF
Tiz)

Capacitive loading for data path (Tpp) CLoap 5 pF

Table 55+ LVCMOS 1.8 V Transmitter Drive Strength Specifications

Output Drive Selection Von (V) VoL (V) IOH (at Vo) 10L (at Vo)
MSIO I/O Bank  MSIOD I/O Bank  DDRIO I/O Bank  Min Max mA mA
2 mA 2 mA 2mA Vppi— 045 045 2 2
4 mA 4 mA 4 mA Vpp — 045 045 4 4
6 mA 6 mA 6 mA Vpp—045 045 6 6
8 mA 8 mA 8 mA Vppi— 045 045 8 8
10 mA 10 mA 10 mA Vpp —0.45 045 10 10
12 mA 12 mA Vpp—045 045 12 12
16 mA’ Vppi— 045 045 16 16

1. 16 mA drive strengths, all slews, meets LPDDR JEDEC electrical compliance.

AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14V, Vpp, = 1.71V

Table 56+ LVCMOS 1.8 V Receiver Characteristics (Input Buffers)

On-Die Termination Ty Tevs

(ODT) -1 -std -1 -Std  Unit
LVCMOS 1.8 V None 1.968 2.315 2.099 2.47 ns
(for DDRIO /O bank
with Fixed Codes)

None 2.898 3.411 2.883 3.393 ns

50 3.05 3.59 3.044 3.583 ns
LVCMOS 1.8 V 75 2.999 3.53 2.987 3.516 ns
(for MSIO I/O bank) 150 2.947 3.469 2.933 3.452 ns

None 2.611 3.071 2.598 3.057 ns

50 2.775 3.264 2.775 3.265 ns
LVCMOS 1.8 V 75 2.72 3.2 2.712 3.19 ns
(for MSIOD 1/O bank) 150 2.666 3.137 2.655 3.123 ns
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Table 58« LVCMOS 1.8V Transmitter Characteristics for MSIO |/O Bank

1 1

Output Drive  Slew Top Tz Tz Thz Tz

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2mA Slow 3.441 4.047 4165 49 4413 5192 4891 5755 5138 6.044 ns
4 mA Slow 3.218 3.786 3.642 4.284 3941 4636 5665 6.665 5568 6.551 ns
6 mA Slow 3.141 3.694 3.501 4.118 3.823 4.498 6.587 7.75 6.032 7.096 ns
8 mA Slow 3.165 3.723 3.319 3.904 3.654 4.298 6.898 8.115 6.216 7.313 ns
10 mA Slow 3.202 3.767 3.278 3.857 3.616 4.254 725 8529 6.435 7571 ns
12 mA Slow 3.277 3.855 3.175 3.736 3.519 4.139 7.392 8697 6.538 7.692 ns

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

Table59« LVCMOS 1.8V Transmitter Characteristics for MSIOD 1/O Bank

Output Drive Slew Top Tz Tz Thz' Tz

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2 mA Slow 2725 3.206 3.316 3.901 3.484 4.099 5204 6.123 4997 588 ns
4 mA Slow 2242 2638 2777 3.267 2947 3466 5729 6.74 5448 6.41 ns
6 mA Slow 1995 2347 2466 2901 263 3.094 6.372 7.496 5.987 7.043 ns
8 mA Slow 2.001 2354 244 287 26 3.058 6.633 7.804 6.193 7.286 ns
10 mA Slow 2.025 2382 2312 2719 247 2906 6.94 8.165 6.412 7.544 ns

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

2.3.5.915VLVCMOS

LVCMOS 1.5 is a general standard for 1.5 V applications and is supported in IGLOO2 FPGAs and
SmartFusion2 SoC FPGAs in compliance to the JEDEC specification JESD8-11A.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 60« LVCMOS 1.5V DC Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vpp) 1.425 1.5 1.575 \Y

Table 61+ LVCMOS 1.5V DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input logic high for (MSIOD and DDRIO V4 (DC) 0.65x Vpp, 1.575 \
I/O banks)

DC input logic high (for MSIO I/O bank) Vi (DC) 0.65xVpp 3.45 \Y,
DC input logic low Vv (bC) 0.3 0.35xVpp V
Input current high1 i (DC) -
Input current low’ I (DC -

1. See Table 24, page 22.
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AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14 V, Vpp, = 1425V

Table 67« LVCMOS 1.5V Receiver Characteristics for DDRIO I/O Bank with Fixed
Codes (Input Buffers)
On-Die Termination Tey Tevs
(ODT) -1 —-Std -1 —-Std Unit
None 2.051 2413 2086 2455 ns
Table 68+ LVCMOS 1.5V Receiver Characteristics for MSIO I/O Bank (Input
Buffers)
On-Die Termination Tey Teys
(ODT) -1 —-Std -1 —Std Unit
None 3.311 3896 3285 3.865 ns
50 3.654 4299 3.623 4.263 ns
75 3.533 4156 3501 4119 ns
150 3415 4018 3.388 3986 ns
Table 69+ LVCMOS 1.5V Receiver Characteristics for MSIOD 1/O Bank (Input
Buffers)
On-Die Termination Tey Teys
(ODT) -1 -Std -1 -Std  Unit
None 2959 3.481 293 3.447 ns
50 3.298 3.88 3.268 3.845 ns
75 3.162 3.719 3.128 3.68 ns
150 3.053 3.592 3.021 3.554 ns
Table 70 LVCMOS 1.5V Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers)
Output Top T Tzn Thz' T
Drive Slew
Selection Control -1 -Std -1 -Std -1 —-Std -1 -Std -1 -Std  Unit
2 mA Slow 5122 6.026 4.31 507 5145 6.052 5258 6.186 4.672 5496 ns
Medium 4.58 5389 386 454 46 5411 4977 5.855 4357 5126 ns
Medium 4323 5086 3.629 4.269 4341 5107 4.804 5652 4228 4.974 ns
fast
Fast 4296 5.054 3609 4.245 4314 5075 4791 5636 4.219 4.963 ns
4 mA Slow 4449 5235 3707 4.361 4.443 5227 6.058 7.127 5458 6.421 ns
Medium 3.961 466 3.264 3.839 3954 4651 5778 6.797 5116 6.018 ns
Medium 3.729 4387 3.043 3579 3.72 4376 5.63 6.624 4981 586 ns
fast
Fast 3.704 4358 3.027 356 3.695 4347 5624 6.617 4973 5851 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 144 « LPDDR AC Differential Voltage Specifications (for DDRIO I/O Bank Only)

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

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

Parameter Symbol Max Unit  Conditions

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

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

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

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

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

AC Switching Characteristics

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

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

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

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

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

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

Differential 2.396 2.819 2764 3.252 2764 3.252 2.255 2.653 2255 2.653 ns
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Parameter Symbol Typ Unit
Measuring/trip point for data path Virip 0.9 \Y
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, THz, TL2) Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF

Table 157 « LPDDR-LVCMOS 1.8 V Mode Transmitter Drive Strength Specification for DDRIO Bank

Vor (V) VoL (V)

Output Drive Selection Min Max lon (at Vo) mA loL (at Vo) mA
2mA Vpp—0.45 045 2 2

4 mA Vpp—0.45 045 4 4

6 mA Vpp— 045 045 6 6

8 mA Vpp—0.45 045 8 8

10 mA Vpp—0.45 045 10 10

12 mA Vpp— 045 045 12 12

16 mA' Vpp —0.45  0.45 16 16

1. 16 mA Drive Strengths, All Slews, meet LPDDR JEDEC electrical compliance.

Table 158 « LPDDR-LVCMOS 1.8V AC Switching Characteristics for Receiver (for DDRIO
1/0 Bank with Fixed Code - Input Buffers)

ODT (On Die
Termination) -1 —Std -1 —Std Unit
None 1.968 2.315 2.099 2.47 ns

and Tristate Buffers)

LPDDR-LVCMOS 1.8 V AC Switching Characteristics for Transmitter for DDRIO I/O Bank (Output

Output Drive Slew Top Tz Tz Thz' Tz
Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 —Std  Unit
2mA slow 4234 4981 3646 429 4245 4995 4908 5774 4434 5216 ns
medium 3.824 4498 3.282 3.861 3.834 4511 4625 5441 4116 4.843 ns
medium_fast 3.627 4.267 3.111 3.66 3.637 4.279 4481 5272 3.984 4.687 ns
fast 3.605 4.241 3.097 3.644 3.615 4.253 4472 5262 3973 4.674 ns
4 mA slow 3.923 4615 3.314 39 3918 461 5403 6.356 4.894 5757 ns
medium 3,518 4.138 2961 3.484 3515 4.135 5121 6.025 4.561 5.366 ns
medium_fast 3.321 3.907 2.783 3.275 3.317 3.903 4.966 5.843 4.426 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 4.355 562 6.612 508 5977 ns
medium 3.333 3.921 2779 327 3.325 3913 5346 6.289 4.777 562 ns
medium_fast 3.155 3.712 2.62 3.083 3.146 3.702 5.21 6.13 4.657 5479 ns
fast 3.134 3.688 2.608 3.068 3.125 3.677 5202 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
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Parameter Symbol Min Typ Max Unit
DC output logic high VoH 1.25 1425 1.6 \%
DC output logic low VoL 0.9 1.075 1.25 Vv
Table 163 « LVDS DC Differential Voltage Specification
Parameter Symbol  Min Typ Max Unit
Differential output voltage swing Vop 250 350 450 mV
Output common mode voltage Vocm 1125 1.25 1.375 \
Input common mode voltage Viem 0.05 1.25 2.35 \Y,
Input differential voltage Vip 100 350 600 mV
Table 164 « LVDS Minimum and Maximum AC Switching Speed
Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO 1/O bank) Dmax 535 Mbps AC loading: 12 pF / 100 Q differential load
Maximum data rate (for MSIOD 1/O bank) no Dpyax 620 Mbps AC loading: 10 pF / 100 Q differential load
pre-emphasis 700 Mbps AC loading: 2 pF / 100 Q differential load
Table 165+ LVDS AC Impedance Specifications
Parameter Symbol Typ Max Unit
Termination resistance RT 100 Q
Table 166 « LVDS AC Test Parameter Specifications
Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP Cross point  V
Resistance for enable path (Tzy, Tz, Thz, Tiz) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cenrt 5 pF

LVDS25 AC Switching Characteristics

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

Table 167 « LVDS25 Receiver Characteristics for MSIO I/O Bank (Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2774 3.263 ns
100 2.775 3.264 ns
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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
T,=85°C,Vpp=1.14 V.

Measuring

Nodes
Parameter Symbol (from, to)l -1 -Std  Unit
Bypass delay of the output/enable register Toryp F,GorH,I 0.353 0415 ns
Clock-to-Q of the output/enable register TocLka E,GorE,l 0263 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 0419 0493 ns
Enable hold time for the output/enable register TouHe 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-q of the output/enable register (ADn =1)  Toan2q C,GorC,l 0505 0.594 ns
Asynchronous preset-to-q of the output/enable register (ADn = 0) C,GorC,l 0528 0.621 ns
Asynchronous load removal time for the output/enable register ~ Toremaun  C. E 0 0 ns
Asynchronous load recovery time for the output/enable register  Toregcain G, 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 TockmpwH E. E 0.075 0.088 ns
Clock minimum pulse width low for the output/enable register Tockmpw. 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 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 registeris Tg| koq 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, TRDPLESU 0.248 0.291 ns
B_DOUT_EN)
Pipelined read enable hold time (A_DOUT_EN, TRDPLEHD 0.102 0.12 ns
B_DOUT_EN)
Asynchronous reset to output propagation delay TroqQ - 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 Fmax 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 TeLKkMPWH 1.125 1.323 ns
Clock minimum pulse width low TeLKMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpicikmpwHn  1.125 1.323 ns
Pipelined clock minimum pulse width low Teickmewr 1.125 1.323 ns
Read access time with pipeline register 0.334 0.393 ns
Read access time without pipeline register Telkea 2.273 2.674 ns
Access time with feed-through write timing 1.529 1.799 ns
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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 1 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 Frogramming - 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
050 331 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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Table 265+« Programming Times with 100 kHz, 25 MHz. and 12.5 MHz SPI Clock Rates (Fabric

Only)
Auto Programming Auto Update 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 55" 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 (eENVM

Only)
Auto Programming Auto Update 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. and 12.5 MHz SPI Clock Rates (Fabric and
eNVM)

Auto Programming Auto Update 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
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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 0C, VDD =114 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 T; = 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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