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Refer to Table 1 for Device Specific Status
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8.5 Detailed I/O Characteristics
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Table 18 « Input Capacitance
Symbol Definition Min Max Units
CIN Input Capacitance - 10 pF
Table 19 « 1/0 Weak Pull-Up/Pull-Down Resistance Values for DDRIO, MSIO, and MSIOD Banks
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values at VOH/VOL Level
VDDI
Domain DDRIO I/0 Bank MSIO I/0 Bank MSIOD /O Bank
Rweak Rweak Roweak Roweak Rweak Rweak
PULL-UP) PULL-DOWN) PULL-UP) PULL-DOWN) PULL-UP) PULL-DOWN)
at VOH (Q) at VoL (Q) at VOH (Q) at VoL (Q) at VOH (Q) at VoL (Q)
Min Max Min Max Min Max Min Max Min Max | Min | Max [ Notes
3.3V N/A N/A | N/A | N/A | 99K [ 145K | 9.98K | 14.9K [ N/A N/A | N/A | N/A
25V 10K | 15.1K | 9.98K | 156.3K | 10K 15K | 10.1K [ 156.6K | 9.6K | 141K [ 9.5K | 13.9K | 1,2
1.8V 10.3K [ 16.2K | 10.3K [ 16.6K | 10.4K | 16.2K | 10.4K [ 17.3K | 9.7K | 14.7K [ 9.7K [ 145K | 1,2
1.5V 10.6K [ 17.2K | 10.6K [ 17.9K | 10.7K | 17.3K | 10.8K [ 189K [ 9.9K | 15.3K | 9.8K | 15K 1,2
1.2V 11.1K [ 19.3K [ 11.2K | 20.9K | 11.3K | 19.7K | 11.5K | 22.7K | 10.3K [ 16.7K | 10K [ 16.2K [ 1,2
Notes:

1. R(WEAK PULL-DOWN) = (VOLspec)/I(WEAK PULL-DOWN MAX)
2. R(WEAK PULL-UP) = (VDDImax - VOHspec)/I(WEAK PULL-UP MIN)

Table 20

Schmitt Trigger Input Hysteresis
Hysteresis Voltage Value for Schmitt Trigger Mode Input Buffers

Input Buffer Configuration

Hysteresis Value (Typical, unless otherwise noted)

3.3 VLVTTL/LVCMOS / PCI/PCI-X

0.05 x VDDI (Worst-case)

2.5V LVCMOS 0.05 x VDDI (Worst-case)
1.8 VLVCMOS 0.1 x VDDI (Worst-case)
1.5V LVCMOS 60 mV
1.2V LVCMOS 20 mV

8.6 Single-Ended I/O Standards

8.6.1 Low Voltage Complementary Metal Oxide Semiconductor (LVCMOS)
LVCMOS is a widely used switching standard implemented in CMOS ftransistors. This standard is defined by JEDEC
(JESD 8-5). The LVCMOS standards supported in IGLOO2 FPGAs and SmartFusion2 SoC FPGAs are: LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25, and LVCMOS33.
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Table 30« LVCMOS 2.5V Transmitter Drive Strength Specifications

Output Drive Selection
DDRIO I/0 Bank

MSIO MSIOD (With Software Default VOH (V) VOL (V) | IOH (at VOH) | IOL (at VOL)
I/O Bank [I/O Bank Fixed Code) Min Max mA mA
2mA 2mA 2mA 1.7 0.7 2 2
4 mA 4 mA 4 mA 1.7 0.7 4 4
6 mA 6 mA 6 mA 1.7 0.7 6 6
8 mA 8 mA 8 mA 1.7 0.7 8 8
12 mA 12 mA 12 mA 1.7 0.7 12 12
16 mA N/A 16 mA 1.7 0.7 16 16
Note: For board design considerations, output slew rates extraction, detailed output buffer resistances and I/V Curve

use the corresponding IBIS models located at:

http://www.microsemi.com/products/fpga-soc/design-resources/ibis-models.

8.6.3.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)

Table 31« LVCMOS 2.5V AC Switching Characteristics for Receiver (Input Buffers)
Worst-case Automotive Grade 2 Conditions: Ty = 125°C, VDD =1.14 V, VDDI = 2.375 V

Speed Grade
On-Die Termination -1
(ODT) in Q tpy tpys Units
LVCMOS 2.5V (for DDRIO I/O Bank) None 1.903 2.021 ns
LVCMOS 2.5 V (for MSIO I/0 Bank) None 2.689 2.698 ns
LVCMOS 2.5 V (for MSIOD I/O Bank) None 2.447 2.46 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 32+ LVCMOS 2.5V AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Automotive Grade 2 Conditions: T; = 125°C, VDD =1.14 V, VDDI = 2.375 V

Speed Grade
Output Drive -1
Selection Slew Control top | tzL | tzn | thz | t z Units
LVCMOS 2.5V (for DDRIO I/0O Bank with Fixed Code)
slow 3.967 | 3.664 3.986 4172 | 3.811 ns
medium 3.625 3.38 3.647 3.882 | 3.458 ns
2mA medium_fast 3.485 | 3.259 3.507 3.747 | 3.327 ns
fast 3.458 | 3.253 3.48 3.74 3.31 ns
slow 3.371 | 2.942 3.362 5.148 | 4.71 ns
medium 3.063 | 2.701 3.059 4.874 | 4.381 ns
4 mA medium_fast 2925 | 2.566 2.92 4686 | 4.248 ns
fast 2.91 2.559 2.905 4.683 | 4.238 ns
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Table 36 + LVCMOS 1.8 V Transmitter Drive Strength Specifications

Output Drive

Selection VOH (V) VOL (V)

DDRIO Bank* Min Max IOH (at VOH) mA |IOL (at VOL) mA Notes
2mA VDDI - 0.45 0.45 2 2 -
4 mA VDDI - 0.45 0.45 4 4 -
6 mA VDDI - 0.45 0.45 6 6 **
8 mA VDDI - 0.45 0.45 6 6 *
10 mA VDDI - 0.45 0.45 8 8 -
12 mA VDDI - 0.45 0.45 10 10 -
16 mA VDDI - 0.45 0.45 12 12 -
Notes:

* Software Configurator GUI will display the Commercial/Industrial numeric values. The actual drive capability at
temperature is defined by Table 36.

** DDRIO has two 6mA drive strength settings. The setting that corresponds to Output Drive Selection value of 8mA

has a shorter propagation delay.
Table 37« LVCMOS 1.8 V AC Test Parameters and Driver Impedance Specifications
LVCMOS 1.8 V AC Calibrated Impedance Option
Symbols Parameters Min Typ Max Units
Rodt cal Supported output driver calibrated impedance _ 75, 60, 50, _ o
- (for DDRIO I/0 Bank) 33, 25,20
LVCMOS 1.8 V AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 0.9 - \Y
Rent Resistance for enable path ({74, t7, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, t7, thz, tL2) - 5 - pF
Cload Capacitive loading for data path (tpp) - 5 - pF
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8.6.4.2 AC Switching Characteristics

& Microsemi

SmartFusion2 SoC and IGLOO2 FPGA Automotive Grade 2

AC Switching Characteristics for Receiver (Input Buffers)

Table 38 ¢

Worst-case Automotive Grade 2 Conditions: T; = 125°C, VDD =1.14V, VDDI =171V

LVCMOS 1.8 V AC Switching Characteristics for Receiver (Input Buffers)

Speed Grade
oDT -1
(On Die Termination) in Q tpy tpys Units
LVCMOS 1.8 V None 2.071 2213 ns
for DDRIO I/0O Bank with Fixed Codes)
None 3.185 3.171 ns
50 3.394 3.397 ns
75 3.322 3.316 ns
LVCMOS 1.8 V (for MSIO I/0O Bank) 150 3.252 3.239 ns
None 2.827 2.813 ns
50 3.043 3.053 ns
75 2.968 2.963 ns
LVCMOS 1.8 V (for MSIOD 1/O Bank) 150 2.898 2.886 ns
AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Table 39« LVCMOS 1.8 V AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Automotive Grade 2 Conditions: Ty =125°C, VDD =1.14 V, VDDI =1.71V
Speed Grade
-1
Output Drive Selection Slew Control top |tz |tz [ tiz | tz Units
LVCMOS 1.8 V (for DDRIO 1/O Bank with Fixed Codes)
slow 4681 | 4.017 4.69 5.388 | 4.852 ns
b A medium 4211 | 3.599 4.219 5.058 | 4.488 ns
medium_fast 3.978 | 3.392 3.986 4874 | 4.327 ns
fast 3.953 | 3.373 3.961 4.858 | 4.316 ns
slow 4.355 | 3.657 4.346 5.967 | 5.399 ns
L A medium 3.886 | 3.246 3.879 5.628 | 5.01 ns
medium_fast 3.656 3.05 3.647 5.461 | 4.845 ns
fast 3.635 | 3.033 3.626 5.447 | 4.838 ns
slow 4105 | 3.422 4.092 6.221 | 5.599 ns
medium 3.68 3.05 3.668 5.9 5.257 ns
e mA medium_fast 3.477 | 2.867 3.463 5739 | 5.118 ns
fast 3.451 | 2.849 3.437 5.72 | 5.104 ns
slow 4.015 3.32 3.998 6.458 | 5.808 ns
medium 3.59 2.947 3.574 6.129 | 5.449 ns
p mA medium_fast 3.383 | 2.761 3.366 5.963 | 5.304 ns
fast 3.357 | 2.746 3.34 5.954 | 5.289 ns
slow 3.888 3.18 3.864 6.739 | 6.045 ns
medium 3.485| 2.822 3.467 6.422 57 ns
10 mA medium_fast 3.281 | 2.642 3.26 6.277 | 5.553 ns
fast 3.258 | 2.627 3.238 6.27 | 5.546 ns
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Table 41+ LVCMOS 1.5V Maximum AC Switching Speeds
Symbols | Parameters | Conditions Min | Typ | Max Units
LVCMOS 1.5 V Maximum AC Switching Speed
Maximum data rate AC loading: 17 pF load,
Dmax (for DDRIO 1/0 Bank) maximum drive/slew B B 210 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIO 1/0 Bank) maximum drive/slew 140 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax | for MSIOD 1/0 Bank) maximum drive/slew - - 190 Mbps
Table 42+ LVCMOS 1.5V AC Test Parameters and Driver Impedance Specifications
Symbols | Parameters Min Typ Max Units
LVCMOS 1.5 V AC Calibrated Impedance Option
Supported output driver calibrated 75, 60, 50,
Rodt_cal impedance - 40 - Q
(for DDRIO /O Bank)
LVCMOS 1.5V AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 0.75 - \%
Rent Resistance for enable path (tz4, tz, _ 2K _ o
thz, tLz)
Cent Capacitive loading for enable path _ 5 _ oF
(tzn, tz1, thz, t2)
Cload Capacitive loading for data path (tpp) - 5 - pF
Table 43+ LVCMOS 1.5V Transmitter Drive Strength Specifications
Output Drive Selection VOH (V) VOL (V)
DDRIO I/0 Bank IOH (at VOH) | IOL (at VOL)
MSIO I/0 Bank [MSIOD I/O Bank | (with Fixed Code) Min Max mA mA
2mA 2 mA 2mA VDDI x 0.75 | VDDI x 0.25 2 2
4 mA 4 mA 4 mA VDDI x 0.75 | VDDI x 0.25 4 4
6 mA 6 mA 6 mA VDDI x 0.75 | VDDI x 0.25 6 6
8 mA N/A 8 mA VDDI x 0.75 | VDDI x 0.25 8 8
N/A N/A 10 mA VDDI x 0.75 | VDDI x 0.25 10 10
N/A N/A 12 mA VDDI x 0.75 | VDDI x 0.25 12 12
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Table 65+ DDR2/SSTL18 AC Specifications (Applicable to DDRIO Bank Only)
Symbols Parameters Conditions Min Typ Max Units
SSTL18 AC Differential Voltage Specification
VDIFF (AC) [AC input differential voltage 0.5 - - \%
Vx (AC) AC differential cross point voltage 0.5xVDDI-0.175| - |0.5xVDDI+0.175| V
SSTL18 Maximum AC Switching Speed
OmaxX  |DORIO O Banky  |JEDEC spocifation | - 60 |Mops
SSTL18 Impedance Specifications
o e e oo st | || | g
(for DDRIO I/0 Bank)
RTT Effective impedance|Reference resistor _ 50, 75, _ )
value (ODT) =150 Q 150
SSTL18 AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 0.9 - \%
Rent Resistance for enable path ({74, tz, thz, t 2) - 2k - Q
Cent ia;f)?lfzi;ive loading for enable path (tz, tz, _ 5 _ oF
Rit_test g;?iﬁgcglar;a;ils(t;npc)e for data test path for B 50 B o
Rit_test ggﬁﬁgcce;laf:iﬁt(e:;;e for data test path for _ 5 _ o
Cload Capacitive loading for data path (tpp) - 5 - pF
8.7.4.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)
Table 66 «+ DDR2/SSTL18 AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD =1.14 V, VDDI =1.71V
Speed Grade
-1
On-Die Termination (ODT) in Q tpy Units
SSTL18 (for DDRIO I/0 Bank with Fixed Codes)
Pseudo differential None 1.633 ns
True differential None 1.65 ns
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AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 76 « LPDDR AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD=1.14 V, VDDI= 1.71 V

Speed Grade
-1

top | tzL | tzn | thz | tiz Units
LPDDR Reduced Drive (for DDRIO I/O Bank)
Single Ended 2.645 2431 2434 2.396 2.398 ns
Differential 2.652 3.044 3.038 2.46 2.455 ns
LPDDR Full Drive (for DDRIO I/0 Bank)
Single Ended 2.532 2.401 2.398 2.368 2.365 ns
Differential 2.546 2.509 2.503 2.852 2.845 ns
8.7.6.3 Minimum and Maximum AC/DC Input and Output Levels Specification using LPDDR-
LVCMOS 1.8 V Mode
Table 77+ LPDDR-LVCMOS 1.8 V Mode, Minimum and Maximum DC Input and Output Levels

(Applicable to DDRIO 1/O Bank Only)

Symbols | Parameters | Conditions | Min | Typ | Max | Units
LPDDR-LVCMOS 1.8 V Recommended DC Operating Conditions
VDDI | Supply Voltage | - | 1.710 | 1.8 | 1.89 | Vv
LPDDR-LVCMOS 1.8 V Mode DC Input Voltage Specification
VIH(DC) aDr% ig%“él'(‘)o% SﬁkHs;or (MSIOD - 0.65xVDDI | - 1.89 Vv
VIH(DC) f/’g é’;‘r’]‘lf) Logic HIGH (for MSIO - 0.65xVDDI | - 3.45 Vv
VIL(DC) DC input Logic LOW - -0.3 - 1035xVvDDI| V
IIH(DC) Input current HIGH - - - 10 uA
IIL(DC) Input current LOW - - - 10 uA
LPDDR-LVCMOS 1.8 V Mode DC Output Voltage Specification
VOH DC output Logic HIGH - VDDI - 0.45 - - \%
VOL DC output Logic LOW - - - 0.45 Vv
Table 78 « LPDDR-LVCMOS 1.8 V Maximum AC Switching Speeds (Applicable to DDRIO I/O Bank Only)
Symbols Parameters Conditions Min Typ Max | Units
R s P S IS N e
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Table 79+ LPDDR-LVCMOS 1.8 V AC Test Parameters and Driver Impedance Specifications (Applicable to
DDRIO I/0 Bank Only)

Symbols Parameters Conditions | Min | Typ | Max | Units
LPDDR - LVCMOS 1.8 V Calibrated Impedance Option

Supported Output Driver

Rodt_cal Calibrated Impedance (for DDRIO - - 75,60, 50, - Q
33, 25, 20
I/0 Bank)
LPDDR- LVCMOS 1.8 V AC Test Parameters Specifications
Vtrip Measuring/Trip Point for Data Path - - 0.9 - \%

Rent Resistance for Enable Path (tzy, _ _ oK _ o

tz1, thz, 1 2)

Capacitive Loading for Enable
Cent - - 5 - F
Path (tzy. tz, thz, tL2) P

Cload Capacitive Loading for Data Path B B 5 B oF

(top)

Table 80+ LPDDR-LVCMOS 1.8 V Mode Transmitter Drive Strength Specification (Applicable to DDRIO I/O

Bank Only)
Output Drive VOH (V) VOL (V) IOH (at VOH) | IOL (at VOL)
Selection Min Max mA mA Notes
2mA VDDI - 0.45 0.45 2 2 -
4 mA VDDI - 0.45 0.45 4 4 -
6 mA VDDI - 0.45 0.45 6 6 -
8 mA VDDI - 0.45 0.45 8 8 -
10 mA VDDI - 0.45 0.45 10 10 -
12 mA VDDI - 0.45 0.45 12 12 -
16 mA VDDI - 0.45 0.45 16 16 *
Note: *16mA Drive Strengths, All Slews, meet LPDDR JEDEC electrical compliance

8.7.6.4 AC Switching Characteristics

Table 81« LPPDR - LVCMOS 1.8 V AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: Ty =125°C, VDD =1.14V, VDDI =1.71V

Speed Grade
ODT (On Die 1
Termination) in Q tpy tpys Units
LPDDR-LVCMOS 1.8 mode
(for DDRIO 1/0O Bank with Fixed Codes) None 2.071 2213 ns
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AC Switching Characteristics for Transmitter (Output and Tristate Buffers

Table 82+ LPDDR -LVCMOS 1.8V AC Switching Characteristics for Transmitter DDRIO I/O Bank (Output and
Tristate Buffers)
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD =1.14V, VDDI =1.71 V

Speed Grade
Output Drive -1
Selection Slew Control top tzL tzH thz t z Units
slow 4.681 | 4.017 4.69 5.388 | 4.852 ns
medium 4.211 | 3.599 4.219 5.058 | 4.488 ns
2mA medium_fast 3.978 | 3.392 3.986 4.874 | 4.327 ns
fast 3.953 | 3.373 3.961 4.858 | 4.316 ns
slow 4.355 | 3.657 4.346 5.967 | 5.399 ns
medium 3.886 | 3.246 3.879 5.628 | 5.01 ns
A mA medium_fast 3.656 3.05 3.647 5461 | 4.845 ns
fast 3.635  3.033 3.626 5.447 | 4.838 ns
slow 4.105 | 3.422 4.092 6.221 | 5.599 ns
medium 3.68 3.05 3.668 5.9 5.257 ns
omA medium_fast 3477 | 2.867 3.463 5.739 | 5.118 ns
fast 3451 2.849 3.437 5.72 5.104 ns
slow 4.015 3.32 3.998 6.458 | 5.808 ns
medium 3.59 2.947 3.574 6.129 | 5.449 ns
o mA medium_fast 3.383 | 2.761 3.366 5.963 | 5.304 ns
fast 3.357 | 2.746 3.34 5.954 | 5.289 ns
slow 3.888 3.18 3.864 6.739 | 6.045 ns
medium 3485 | 2.822 3.467 6.422 5.7 ns
10 mA
medium_fast 3.281 | 2.642 3.26 6.277 | 5.553 ns
fast 3.258 | 2.627 3.238 6.27 5.546 ns
slow 3.795 | 3.096 3.773 6.773 | 6.067 ns
medium 3.408 | 2.764 3.389 6.47 5.743 ns
12 mA
medium_fast 3.215 | 2.599 3.194 6.346 | 5.61 ns
fast 3.196 | 2.584 3.175 6.335 | 5.604 ns
slow 3.744 | 3.035 3.719 6.944 | 6.207 ns
medium 3.358 | 2.712 3.339 6.657 | 5.868 ns
16 mA
medium_fast 3.175 | 2.546 3.153 6.547 | 5.751 ns
fast 3.156 | 2.531 3.133 6.541 | 5.747 ns
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8.8.4 Mini-LVDS

Mini-LVDS is an unidirectional interface from the timing controller to the column drivers and is designed to the Texas
Instruments Standard SLDAOO7A.

8.8.4.1 Mini-LVDS Minimum and Maximum Input and Output Levels

Table 97 «

Mini-LVDS DC Voltage Specification

& Microsemi

SmartFusion2 SoC and IGLOO2 FPGA Automotive Grade 2

Symbols

Parameters Conditions

Min

Typ

Max

Units

Recommended DC Operating Conditions

VDDI |Supp|y voltage | 2.375 | 2.5 | 2.625 | Vv
Mini-LVDS DC Input Voltage Specification

Vi | DC Input voltage | 0 | - | 2.925 | Vv
Mini-LVDS DC Output Voltage Specification

VOH DC output logic High 125 | 1425 1.6 \Y,
VOL DC output logic Low 0.9 1.075 | 1.25 \%
Mini-LVDS Differential Voltage Specification

VOD Differential output voltage swing 300 - 600 mV
VOCM Output common mode voltage 1 - 1.4 \%
VICM Input common mode voltage 0.3 - 1.2 V
VID Input differential voltage 100 - 600 mV
Table 98+ Mini-LVDS AC Specifications

Symbols Parameters Conditions | Min Typ | Max | Units
Mini-LVDS Maximum AC Switching Speed

Dmax Maximum data rate (MSIO 1/O Bank) A.C Iogdlng: 2pF /1000 - - 460 | Mbps

differential load
Maximum data rate (MSIOD I/O|AC loading: 10pF /100 Q B B

Dmax Bank) differential load 480 Mbps
Mini-LVDS Impedance Specification

Rt Termination resistance | - 100 | - | Q
Mini-LVDS AC Test Parameters Specifications

VTrip Measuring/trip point for data path - C;):)c:zts - \%
Rent Resistance for enable path (tzy, t7, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, tz., thz, t.2) - 5 - pF
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8.9 1/0 Register Specifications
8.9.1 Input Register

F
G
D | a
D Q
EN %2 EN Q
Input 1/0 Buffer c
ALn ALn
ADn ADn
SLE
SLn %— SLn
SD SD
LAT LAT
CLK E CLK

Figure 5 « Timing Model for Input Register

tickmpwL tickmpwH
CLK / \ /—L / \
tISUD > tIHD
D 1 2 3 4 5 6 7 8 9 10 11 ><

ADn
SD

tisustn tinsLn
SLn

tiREMALN

ALn tiwaLn | )

tisue tiHg

EN

tIALnZQ t,
ICLKQ

Figure 6 « 1/0O Register Input Timing Diagram
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8.10.3 Timing Characteristics

Table 110 « Input DDR Propagation Delays
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD=1.14 V

Measuring Nodes Speed Grade

Parameter Description (from, to) -1 Units
tbpRrRICLKQ1 Clock-to-Out Out_QR for Input DDR B.C 0.165 ns
tbDRrRICLKQ2 Clock-to-Out Out_QF for Input DDR B,D 0.172 ns
{DDRISUD Data Setup for Input DDR A,B 0.372 ns
{DDRIHD Data Hold for Input DDR AB 0 ns
tpDRISUE Enable Setup for Input DDR E,B 0.475 ns
tDDRIHE Enable Hold for Input DDR E,B 0 ns
tDDRISUSLA Synchronous Load Setup for Input DDR GB 0.475 ns
{DDRIHSLN Synchronous Load Hold for Input DDR GB 0 ns
tDDRIAL2Q1 Asynchronous Load-to-Out QR for Input DDR F.C 0.606 ns
tDDRIAL2Q2 Asynchronous Load-to-Out QF for Input DDR F.D 0.558 ns
{ODRIREMAL gsDySChronous Load Removal time for Input EB 0 ns
{ODRIRECAL gsDygchronous Load Recovery time for Input EB 0076 ns
{ODRIWAL ﬁ‘séyuchggous Load Minimum Pulse Width for FF 0313 ns
{ODRICKMPWH (D):S);k Minimum Pulse Width High for Input B.B 0078 ns
tDDRICKMPWL Clock Minimum Pulse Width Low for Input DDR B.B 0.164 ns
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Table 119 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2Kx9
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade
-1
Parameter Description Min Max Units
tRSTREC Asynchronous Reset Recovery Time 0.005 - ns
tRsTMPW Asynchronous Reset Minimum Pulse Width 0.352 - ns
tPLRSTREM Pipelined Register Asynchronous Reset Removal Time -0.288 - ns
tPLRSTREC Pipelined Register Asynchronous Reset Recovery Time 0.338 - ns
tPLRSTMPW Pipelined Register Asynchronous Reset Minimum Pulse Width | 0.33 - ns
tsrsTsU Synchronous Reset Setup Time 0.233 - ns
tsrRsTHD Synchronous Reset Hold Time 0.037 - ns
twesu Write Enable Setup Time 0.428 - ns
tWEHD Write Enable Hold Time 0.05 - ns
Fmax Maximum Frequency - 300 MHz

Table 120 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 4Kx4
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Speed Grade
-1

Parameter Description Min Max Units
toy Clock Period 3.333 - ns
toLKMPWH Clock Minimum Pulse Width High 1.5 - ns
teLkMPWL Clock Minimum pulse Width Low 1.5 - ns
tpLcy Pipelined Clock Period 3.333 - ns
tpLCLKMPWH Pipelined Clock Minimum Pulse Width High 1.5 - ns
tPLCLKMPWL Pipelined Clock Minimum pulse Width Low 1.5 - ns

Read Access Time with Pipeline Register 0.334 ns
toLkea Read Access Time without Pipeline Register - 2.346 ns

Access Time with Feed-Through Write Timing - 1.56 ns
tADDRSU Address Setup Time 0.56 - ns
tADDRHD Address Hold Time 0.282 - ns
tbsu Data Setup Time 0.345 - ns
toHD Data Hold Time 0.084 - ns
taLksU Block Select Setup Time 0.214 - ns
tBLKHD Block Select Hold Time 0.223 - ns
tBLk2q Blogk Select to Out Disable Time (when Pipe-Lined Registered B 156 ns

is Disabled)
teLkMPW Block Select Minimum Pulse Width 0.218 - ns
tRDESU Read Enable Setup Time 0.532 - ns
tRDEHD Read Enable Hold Time 0.073 - ns
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Table 120 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 4Kx4
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade

-1
Parameter Description Min Max Units
tROPLESU ETDel(ljnUe_lq_l-'\l’E(;,\\la)d Enable Setup Time (A_DOUT_EN, 0256 B ns
{ROPLEHD Pipelined Read Enable Hold Time (A_DOUT _EN, 0106 B ns
B_DOUT_EN)
troq Asynchronous Reset to Output Propagation Delay - 1.562 ns
tRSTREM Asynchronous Reset Removal Time 0.522 - ns
tRsTREC Asynchronous Reset Recovery Time 0.005 - ns
tRsTMPW Asynchronous Reset Minimum Pulse Width 0.352 - ns
tPLRSTREM Pipelined Register Asynchronous Reset Removal Time -0.288 - ns
tPLRSTREC Pipelined Register Asynchronous Reset Recovery Time 0.338 - ns
tPLRSTMPW Pipelined Register Asynchronous Reset Minimum Pulse Width | 0.33 - ns
tsrsTsU Synchronous Reset Setup Time 0.233 - ns
tsrRsTHD Synchronous Reset Hold Time 0.037 - ns
twesu Write Enable Setup Time 0.473 - ns
tWEHD Write Enable Hold Time 0.05 - ns
Fmax Maximum Frequency - 300 MHz
Table 121 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 8Kx2
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
Speed Grade
-1
Parameter Description Min Max Units
toy Clock Period 3.333 - ns
toLKMPWH Clock Minimum Pulse Width High 1.5 - ns
teLkMPWL Clock Minimum pulse Width Low 1.5 - ns
tpLcy Pipelined Clock Period 3.333 - ns
tpLCLKMPWH Pipelined Clock Minimum Pulse Width High 1.5 - ns
tPLCLKMPWL Pipelined Clock Minimum pulse Width Low 1.5 - ns
Read Access Time with Pipeline Register - 0.332 ns
toLkea Read Access Time without Pipeline Register - 2.346 ns
Access Time with Feed-Through Write Timing - 1.56 ns
tADDRSU Address Setup Time 0.631 - ns
tADDRHD Address Hold Time 0.282 - ns
tbsu Data Setup Time 0.34 - ns
toHD Data Hold Time 0.084 - ns
taLksU Block Select Setup Time 0.214 - ns
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Table 123 « RAM1K18 — Two-Port Mode for Depth x Width Configuration 512x36
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Speed Grade
-1 Units

Parameter Description Min Max
tey Clock Period 3.333 - ns
tcLKMPWH Clock Minimum Pulse Width High 1.5 - ns
teLKkMPWL Clock Minimum pulse Width Low 1.5 - ns
tpLcy Pipelined Clock Period 3.333 - ns
tPLCLKMPWH Pipelined Clock Minimum Pulse Width High 1.5 - ns
tPLCLKMPWL Pipelined Clock Minimum pulse Width Low 1.5 - ns

Read Access Time with Pipeline Register - 0.346 ns
forkza Read Access Time without Pipeline Register - 2.322 ns
tADDRSU Address Setup Time 0.323 - ns
tADDRHD Address Hold Time 0.282 - ns
tbsu Data Setup Time 0.348 - ns
toHD Data Hold Time 0.114 - ns
teLksU Block Select Setup Time 0.214 - ns
tBLKHD Block Select Hold Time 0.208 - ns
tBLk2q Blogk Select to Out Disable Time (when Pipe-Lined Registered B 2399 ns

is Disabled)
tsLkMPW Block Select Minimum Pulse Width 0.218 - ns
tRDESU Read Enable Setup Time 0.463 - ns
tRDEHD Read Enable Hold Time 0.173 - ns
fROPLESU gipglci)nj_lq FI{E?\la)d Enable Setup Time (A_DOUT_EN, 0256 B ns
{ROPLEHD gipggnj_? I'\I’E?\la)d Enable Hold Time (A_DOUT_EN, 0106 _ ns
troq Asynchronous Reset to Output Propagation Delay - 1.561 ns
tRSTREM Asynchronous Reset Removal Time 0.522 - ns
tRSTREC Asynchronous Reset Recovery Time 0.005 - ns
tRsTMPW Asynchronous Reset Minimum Pulse Width 0.352 - ns
tPLRSTREM Pipelined Register Asynchronous Reset Removal Time -0.288 - ns
tPLRSTREC Pipelined Register Asynchronous Reset Recovery Time 0.338 - ns
tPLRSTMPW Pipelined Register Asynchronous Reset Minimum Pulse Width 0.33 - ns
tsrsTsU Synchronous Reset Setup Time 0.233 - ns
tSRSTHD Synchronous Reset Hold Time 0.037 - ns
twesu Write Enable Setup Time 0.402 - ns
tWEHD Write Enable Hold Time 0.25 - ns
Fmax Maximum Frequency - 300 MHz
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Table 130 « uSRAM (RAM1024x1) in 1024x1 Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade

-1 Units

Parameter Description Min Max

Read Access Time with Pipeline Register - 0.274 ns
forkza Read Access Time without Pipeline Register - 1.839 ns

Read Address Setup Time in Synchronous Mode 0.31 - ns
aDDRSU Read Address Setup Time in Asynchronous Mode 2.041 - ns

Read Address Hold Time in Synchronous Mode 0.141 - ns
*ADDRKD Read Address Hold Time in Asynchronous Mode -0.623 - ns
tRDENSU Read Enable Setup Time 0.287 - ns
tRDENHD Read Enable Hold Time 0.059 - ns
tsLKsU Read Block Select Setup Time 1.898 - ns
tBLKHD Read Block Select Hold Time -0.671 - ns

¢ Read Block Select to Out Disable Time (when Pipe-Lined _ 2236 ns
BLK2Q Registered is Disabled) '

Read Asynchronous Reset Removal Time (Pipelined Clock) -0.15 - ns
tRSTREM Read Asynchronous Reset Removal Time (Non-Pipelined

Clock) 0.047 - ns

Read Asynchronous Reset Recovery Time (Pipelined Clock) 0.524 - ns
trsTREC Read Asynchronous Reset Recovery Time (Non-Pipelined

Clock) 0.244 - ns

¢ Read Asynchronous Reset to Output Propagation Delay (With B 0.862 ns
R2Q Pipe-Line Register Enabled) '

tsrsTSU Read Synchronous Reset Setup Time 0.279 - ns
tSRSTHD Read Synchronous Reset Hold Time 0.062 - ns
tcey Write Clock Period 4 - ns
tcoLKMPWH Write Clock Minimum Pulse Width High 1.8 - ns
tcoLkmPwL Write Clock Minimum Pulse Width Low 1.8 - ns
taLkcsu Write Block Setup Time 0.417 - ns
tBLKCHD Write Block Hold Time 0.007 - ns
tDINCSU Write Input Data setup Time 0.003 - ns
tpiINCHD Write Input Data hold Time 0.142 - ns
tADDRCSU Write Address Setup Time 0.091 - ns
tADDRCHD Write Address Hold Time 0.255 - ns
twecsu Write Enable Setup Time 0.41 - ns
twECHD Write Enable Hold Time -0.027 - ns
Fmax Maximum Frequency - 250 MHz
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22. SFP Transceiver Characteristics

IGLOO2 and SmartFusion2 SERDES complies with small form-factor pluggable (SFP) requirements as specified in
SFP INF-80741. Table 150 provides the electrical characteristics.

Table 150 « SFP Transceiver Electrical Characteristics
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V

Differential Peak-Peak Voltage
Pin Direction Min Typ Max Unit Note
RD+/- Output 1600 - 2400 mV 1
TD+/- Input 350 - 2400 mV 2
Notes:

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.

23. PCle Electrical and Timing AC and DC Characteristics

PCIe® is a high speed, packet-based, point-to-point, low pin count, serial interconnect bus. The IGLOO2 and
SmartFusion2 SoC FPGAs has up to four hard high-speed serial interface blocks. Each SERDES block contains a
PCle system block. The PCle system is connected to the SERDES block.

Table 151 « Transmitter Parameters
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Parameter Description Min Typ Max Units
VTX-DIFF-PP Differential swing PCle Gen1 0.8 - 1.2 \Y
VTX-CM-AC-P Output common mode voltage PCle Gen1 - - 20 mV
VTX-RISE-FALL Rise and fall time (20% to 80%) PCle Gen1 0.125 - - Ul
ZTX-DIFF-DC Output impedance — differential 80 - 120 Q
LTX-SKEW ;eglz é)eI:?e TX skew within a SERDES block B B 6_':0;) ST oS
RLTX-DIFF Return loss differential mode PCle Gen1 -10 - - dB
RLTX-CM Return loss common mode PCle Gen1 —6 - - dB
TX-LOCK-RST Transmit PLL lock time from reset - - 10 V&
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Figure 17 « SPI Timing for a Single Frame Transfer in Motorola Mode (SPH = 1)

25. CAN Controller Characteristics

Table 160 « CAN Controller Characteristics
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V

Parameter Description Min Typ Max | Units | Notes
FCANREFCLK | Internally Sourced CAN Reference Clock Frequency - - 128 MHz *
BAUDCAN CAN Performance Baud Rate 0.05 - 1 Mbps -
Note: PCLK to CAN controller must be a multiple of 8 MHz.

26. USB Characteristics

Table 161 « USB Characteristics
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V

Parameter Description Min Typ Max Units
FUSBREFCLK | Internally Sourced USB Reference Clock Frequency - - 133 MHz
TUSBCLK USB Clock Period - - 16.66 ns
TUSBPD Clock to USB Data Propagation Delay - - 9.0 ns
TUSBSU Setup Time for USB Data - - 6.0 ns
TUSBHD Hold Time for USB Data 0 - - ns
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Datasheet Information

List of Changes

The following table shows important changes made in this document for each revision.

Revision Changes Page
Revision 2 Updated Table 9: "SmartFusion2 and IGLOO2 Quiescent Supply Current — Typical 8
(September 2015) | Process" for typical process values (SAR 69218).

Updated Table 10: "SmartFusion2 and IGLOO2 Quiescent Supply Current — Worst- 8

Case Process" for worst-case process values (SAR 69218).

Updated Table 139: "IGLOO2 and SmartFusion2 SoC FPGAs CCC/PLL Jitter 90
Specifications" for FGG (SAR 69806).

Revision 1 Initial release. NA
(June 2015)
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