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2.3.5.2 Output Buffer and AC Loading
The following figure shows the output buffer and AC loading.

Figure 4« Output Buffer AC Loading
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2.3.55

Detailed I1/0O Characteristics

Table 24 «

& Microsemi

Input Capacitance, Leakage Current, and Ramp Time

Symbol  Description

Maximum Unit  Conditions

CiN Input capacitance 10 pF
I (dc) Input current low 400 MA Vpp =25V
(Applicable to HSTL/SSTL inputs only) 500 uA Vpp = 1.8V
600 WA Vpp =15V
Input current low 10 MA
(Applicable to all other digital inputs)
Iy (dc) Input current high 400 HA Vppi =25V
(Applicable to HSTL/SSTL inputs only) 500 uA Vop = 1.8V
600 MA  Vpp =15V
Input current high 10 MA
(Applicable to all other digital inputs)
TRAMP|N2 Input ramp time 50 ns

(Applicable to all digital inputs)

1.

2.

Applicable when 1/O pair is programmed with an HSTL/SSTL 1/O type on IOP and an un-
terminated 1/0 type (LVCMOS, for example) on ION pad.
Voltage ramp must be monotonic.

Power Matters.

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
DDRIO 1/O bank at Vou/VoL Level.

Table 25 «

I/O Weak Pull-up/Pull-down Resistances for DDRIO I/O Bank

R(WEAK PULL-UP) at Vg (Q)

R(WEAK PULL-DOWN) at Vg, (Q)

Vpp Domain  Min Max Min Max
25Vh?2 10K 17.8K 9.98K 18K
1.8V"2 10.3K 19.1K 10.3K 19.5K
15V 2 10.6K 20.2K 10.6K 21.1K
1.2Vvh2 11.1K 22.7K 11.2K 24.6K

1.
2.

R(WEAK PULL-DOWN) = (VOLspec)/I((WEAK PULL-DOWN MAX).

R(WEAK PULL-UP) = (VDDImax — VOHspec)/((WEAK PULL-UP MIN).

DS0128 Datasheet Revision 11.0
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The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIO I/O bank at Von/Vg, Level.

Table 26 «

I/0 Weak Pull-Up/Pull-Down Resistances for MSIO I/O Bank

R(WEAK PULL-UP) at Vo () R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain  Min Max Min Max

33V 9.9K 17.1K 9.98K 17.5K
25Vh?2 10K 17.6K 10.1K 18.4K
1.8V"2 10.4K 19.1K 10.4K 20.4K
15V12 10.7K 20.4K 10.8K 22.2K
1.2Vvh2 11.3K 23.2K 11.5K 26.7K

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

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIOD I/O bank at Von/Vg Level.

Table 27 »

/10 Weak Pull-up/Pull-down Resistances for MSIOD 1/O Bank

R(WEAK PULL-UP) at Voy (Q) R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain Min Max Min Max

25V"?2 9.6K 16.6K 9.5K 16.4K
1.8V"2 9.7K 17.3K 9.7K 17.1K
15V 2 9.9K 18K 9.8K 17.6K
1.2Vh?2 10.3K 19.6K 10K 19.1K

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

The following table lists the hysteresis voltage value for schmitt trigger mode input buffers.

Table 28 «  Schmitt Trigger Input Hysteresis

Input Buffer Configuration

Hysteresis Value (Typical, unless otherwise noted)

3.3 V LVTTL/LVCMOS/

0.05 x Vpp, (worst-case)

PCI/PCI-X

2.5V LVCMOS 0.05 x Vpp, (worst-case)
1.8 VLVCMOS 0.1 x Vpp, (worst-case)
1.5V LVCMOS 60 mV

1.2 VLVCMOS 20 mV

DS0128 Datasheet Revision 11.0
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Table 62+ LVCMOS 1.5V DC Output Voltage Specification

Parameter Symbol Min Max Unit
DC output logic high  VOH Vpp| * 0.75 \
DC output logic low  VOL Vpp X025 V
Table 63« LVCMOS 1.5V AC Minimum and Maximum Switching Speed
Parameter Symbol  Max Unit Conditions

Maximum data rate (for DDRIO 1/O bank) Dpax 235 Mbp

s  AC loading: 17 pF load, maximum

drive/slew

Maximum data rate (for MSIO 1/O bank) Dpax 160 Mbp

s  AC loading: 17 pF load, maximum

drive/slew

Maximum data rate (for MSIOD /O bank) Dpax 220 Mbp

s  AC loading: 17 pF load, maximum

drive/slew

Table 64+ LVCMOS 1.5V AC Calibrated Impedance Option

Parameter Symbol Typ Unit
Supported output driver calibrated RODT_CA 75,60, Q
impedance (for DDRIO I/O bank) L 50, 40
Table 65+ LVCMOS 1.5V AC Test Parameter Specifications
Parameter Symbol  Typ Unit
Measuring/trip point V1RriP 0.75 \Y
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF
Table66« LVCMOS 1.5V Transmitter Drive Strength Specifications
Output Drive Selection Von (V) VoL (V) IOH (at Vo) 1OL (at Vo)
MSIO I/O0 Bank MSIOD I/O Bank DDRIO I/O Bank Min Max mA mA
2mA 2mA 2mA Vpp1 X0.75  Vpp x025 2 2
4 mA 4 mA 4 mA VDD| x 0.75 VDD| x 0.25 4 4
6 mA 6 mA 6 mA Vpp X 0.75  Vpp; x025 6 6
8 mA 8 mA VDDI x 0.75 VDDI x 0.25 8 8
10 mA VDDl x 0.75 VDD| x 0.25 10 10
12 mA VDD| x 0.75 VDD| x 0.25 12 12
Note: For a detailed I/V curve, use the corresponding IBIS models:
www.microsemi.com/soc/download/ibis/default.aspx.
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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 77« LVCMOS 1.2 V AC Calibrated Impedance Option

Parameter Symbol Typ Unit

Supported output driver calibrated RODT_CAL 75, 60, 50, 40 Q
impedance (for DDRIO I/O bank)

Table 78« LVCMOS 1.2 V AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point ViRriP 0.6 \Y
Resistance for enable path (Tzy, Tz, Thz, Tiz) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cent 5 pF
Capacitive loading for data path (Tpp) CLoAD 5 pF

Table 79« LVCMOS 1.2 V Transmitter Drive Strength Specifications

Output Drive Selection Von (V) VoL (V) IOH (at Vo) IOL (at Vo)
MSIO I/O Bank MSIOD I/O Bank DDRIO I/O Bank  Min Max mA mA
2mA 2 mA 2mA Vpp1 X 0.75 Vpp x0.25 2 2
4 mA 4 mA 4 mA Vpp; X 0.75 Vpp; x0.25 4 4
6 mA Vpp; X 0.75 Vpp x025 6 6

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,=1.14 V

Table 80+ LVCMOS 1.2 V Receiver Characteristics for DDRIO I/0 Bank with Fixed Code (Input
Buffers)

Tpy Tpys
On-Die Termination (ODT) -1 -Std -1 -Std Unit
None 2.448 2.88 2.466 2.901 ns

Table 81+ LVCMOS 1.2 V Receiver Characteristics for MSIO I/0 Bank (Input Buffers)

Tpy Tpeys
On-Die Termination ODT) -1 -Std -1 —Std Unit
None 4.714 5.545 4.675 55 ns
50 6.668 7.845 6.579 7.74 ns
75 5.832 6.862 5.76 6.777 ns
150 5.162 6.073 5.111 6.014 ns
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Table 128 «+ DDR2/SSTL18 Transmitter Characteristics (Output and Tristate Buffers)

Top T Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 —Std Unit

SSTL18 Class | (for DDRIO I/O Bank)
Single-ended 2383 2804 223 2.623 2229 2622 2202 2591 2201 259 ns
Differential 2413 284 2797 329 2797 3.29 2282 2685 2282 2685 ns

SSTL18 Class Il (for DDRIO I/O Bank)
Single-ended 2281 2683 2196 2584 2195 2583 2171 2555 217 2554 ns
Differential 2315 2724 2698 3.173 2698 3.173 2242 2639 2242 2639 ns

2.3.6.5 Stub-Series Terminated Logic 1.5V (SSTL15)

SSTL15 Class | and Class Il are supported in IGLOO2 FPGAs and SmartFusion2 SoC FPGAs, and also
comply with the reduced and full drive double data rate (DDR3) standard. IGLOO2 FPGA and
SmartFusion2 SoC FPGA 1/Os supports 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
The following table lists the SSTL15 DC voltage specifications for DDRIO bank.

Table 129 « SSTL15 DC Recommended DC Operating Conditions (for DDRIO I/O Bank Only)

Parameter Symbol Min Typ Max Unit
Supply voltage Vpp) 1.425 1.5 1.575 \Y
Termination voltage Vit 0.698 0.750 0.803 \Y
Input reference voltage ~ Vgrgr 0.698 0.750 0.803 \

Table 130« SSTL15 DC Input Voltage Specification (for DDRIO I/O Bank Only)

Parameter Symbol Min Max Unit
DC input logic high V|x(DC) Vgeg + 0.1 1.575 \Y
DC input logic low V,.(DC) -0.3 VRreg — 0.1 \Y
Input current high' iy (DC)

Input current low’ IiL (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 =2.375 V.

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

Table 212 « RSDS AC Switching Characteristics for Transmitter (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
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 Transmitter (for MSIOD I/O Bank - Output and Tristate
Buffers)

Top Ta Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
No pre-emphasis 1.614 1.899 1559 1.834 1.55 1.823 1.59 1.87 1575 1852 ns
Min pre-emphasis 1.604 1887 1.742 205 1.728 2.032 1.889 2222 1.858 2185 ns
Med pre-emphasis 1.521 1.79 1753 2062 1.737 2043 1.9 2235 1868 2197 ns
Max pre-emphasis 1.492 1.754 1.762 2.073 1.745 2.052 1.91 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 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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The following table lists the input data register propagation delays in worst commercial-case conditions
when T; =85 °C, Vpp = 1.14 V.

Table 219 « Input Data Register Propagation Delays

Measuring

Nodes
Parameter Symbol (from, to)l -1 -Std  Unit
Bypass delay of the input register TigYP F,G 0.353 0415 ns
Clock-to-Q of the input register TicLka E,G 0.16 0.188 ns
Data setup time for the input register Tisup A E 0.357 0.421 ns
Data hold time for the input register TiHD A E 0 0 ns
Enable setup time for the input register Tisue B, E 0.46 0.542 ns
Enable hold time for the input register TiHE B, E 0 0 ns
Synchronous load setup time for the input register TisusL D, E 0.46 0.542 ns
Synchronous load hold time for the input register TiHsL D, E 0 0 ns
Asynchronous clear-to-Q of the input register (ADn=1) TiaLN2Q C,G 0.625 0.735 ns
Asynchronous preset-to-Q of the input register (ADn=0) C,G 0.587 069 ns
Asynchronous load removal time for the input register TIREMALN C E 0 0 ns
Asynchronous load recovery time for the input register TIRECALN C E 0.074 0.087 ns
Asynchronous load minimum pulse width for the input register TIWALN C,C 0.304 0.357 ns
Clock minimum pulse width high for the input register Tickmpws EE 0.075 0.088 ns
Clock minimum pulse width low for the input register Tickmpwe 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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2.3.8.2 Output/Enable Register
Figure 8« Timing Model for Output/Enable Register
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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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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 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 232« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2K x 9 (continued)

-1 -Std
Parameter Symbol Min Max Min Max  Unit
Address setup time TADDRSU 0.475 0.559 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tpsu 0.336 0.395 ns
Data hold time Toup 0.082 0.096 ns
Block select setup time TeLKSU 0.207 0.244 ns
Block select hold time TeLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined register is TsLk2Q 1.529 1.799 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.485 0.57 ns
Read enable hold time TRDEHD 0.071 0.083 ns
Pipelined read enable setup time (A_DOUT_EN, 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 Tr2Q 1.514 1.781 ns
Asynchronous reset removal time TRSTREM 0.506 0.595 ns
Asynchronous reset recovery time TRSTREC 0.004 0.005 ns
Asynchronous reset minimum pulse width TrsTMPW 0.301 0.354 ns
Pipelined register asynchronous reset removal time TPLRSTREM -0.279 —0.328 ns
Pipelined register asynchronous reset recovery time TpLRSTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width  Tp rsTvpw  0.282 0.332 ns
Synchronous reset setup time TsrsTsu 0.226 0.265 ns
Synchronous reset hold time TsrsTHD 0.036 0.043 ns
Write enable setup time TwEsu 0.415 0.488 ns
Write enable hold time TwEHD 0.048 0.057 ns
Maximum frequency Fmax 400 340 MHz

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 4K x 4 in worst
commercial-case conditions when T; =85 °C, Vpp =1.14 V.

Table 233« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 4K x 4

-1 —Std
Parameter Symbol Min Max Min Max Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TCLKMPWH 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 TeLcikmpwH  1.125 1.323 ns
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The following table lists the RAM1K18 — two-port mode for depth x width configuration 512 x 36 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 236 «+ RAM1K18 — Two-Port Mode for Depth x Width Configuration 512 x 36

-1 —-Std

Parameter Symbol Min Max Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high Tokmpwn  1.125 1.323 ns
Clock minimum pulse width low Tokwpwe  1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpLcLkmpwy 1.125 1.323 ns
Pipelined clock minimum pulse width low TeLckmpwL 1.125 1.323 ns
Read access time with pipeline register Tewn 0.334 0.393 ns
Read access time without pipeline register 2.25 2.647 ns
Address setup time TADDRSU 0.313 0.368 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tpsu 0.337 0.396 ns
Data hold time ToHD 0.111 0.13 ns
Block select setup time TeLKSU 0.207 0.244 ns
Block select hold time TBLKHD 0.201 0.237 ns
Block select to out disable time (when pipelined register is TeLk2Q 2.25 2.647 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, B_DOUT_EN) TrppLesy  0.248 0.291 ns
Pipelined read enable hold time (A_DOUT_EN, B_DOUT_EN) TgrppLenp  0.102 0.12 ns
Asynchronous reset to output propagation delay Troq 1.506 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 TrRsTMPW 0.301 0.354 ns
Pipelined register asynchronous reset removal time TpLrsTREM —0.279 —0.328 ns
Pipelined register asynchronous reset recovery time TpLrsTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width TpLrsTmMPw  0.282 0.332 ns
Synchronous reset setup time TsrsTsu 0.226 0.265 ns
Synchronous reset hold time TSRSTHD 0.036 0.043 ns
Write enable setup time TwEsu 0.39 0.458 ns
Write enable hold time TwEeHD 0.242 0.285 ns
Maximum frequency Fmax 400 340 MHz
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-1 —Std

Parameter Symbol Min Max  Min Max  Unit
Read asynchronous reset recovery time (pipelined clock) - 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  Troq 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 Tecoukmpwe 1.8 1.8 ns
Write clock minimum pulse width low Teceukmpwe 1.8 1.8 ns
Write block setup time TeLkcsu 0.404 0.476 ns
Write block hold time TBLKCHD 0.007 0.008 ns
Write input data setup time TpiNncsu 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 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.

DS0128 Datasheet Revision 11.0

98



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

2.3.14 Math Block Timing Characteristics

The fundamental building block in any digital signal processing algorithm is the multiply-accumulate
function. Each IGLOO2 and SmartFusion2 SoC math block supports 18%x18 signed multiplication, dot
product, and built-in addition, subtraction, and accumulation units to combine multiplication results
efficiently. The following table lists the math blocks with all registers used in worst commercial-case
conditions when T; =85 °C, Vpp = 1.14 V.

Table 268 « Math Blocks with all Registers Used

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Input, control register setup time Twisu 0.149 0.176 ns
Input, control register hold time TMIHD 1.68 1.976 ns
CDIN input setup time Tmocpinsuy  0.185 0.218 ns
CDIN input hold time Tmocoinwp  0.08 0.094 ns
Synchronous reset/enable setup time Tysrstensy —0-419 —0.493 ns
Synchronous reset/enable hold time  Tysrstennp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time TwarsTREc 0.088 0.104 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMCLKMP 2.245 2.641 ns

The following table lists the math blocks with input bypassed and output registers used in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 269 « Math Block with Input Bypassed and Output Registers Used

-1 -Std
Parameter Symbol Min Max Min Max Unit
Output register setup time Twmosu 2.294 2.699 ns
Output register hold time TmoHD 1.68 1.976 ns
CDIN input setup time Tmocpinsy 0.115 0.136 ns
CDIN input hold time Tymocpinip —0.444 —0.522 ns
Synchronous reset/enable setup time Tysrstensy —0.419 —0.493 ns
Synchronous reset/enable hold time Ty srstenHp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time ~ Tyarstrec 0.014 0.017 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMmeLKMP 2179 2.563 ns
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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

DS0128 Datasheet Revision 11.0 128



