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Table 4 « Recommended Operating Conditions (continued)
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Parameter Symbol Min Typ Max  Unit Conditions
3.3 V DC supply voltage Vppix 3.15 33 345 V
LVDS differential 1/0 VbDix 2375 25 345 V
B-LVDS, M-LVDS, Mini-LVDS, VoDpix 2375 25 2625 V
RSDS differential 1/0
LVPECL differential 1/0 VbDix 315 33 345 V
Reference voltage supply for FDDR  VRrggy 049x 05x 051x V
(BankO) and MDDR (Bank5) VDDIX VDDIX VDDIX
Analog sense circuit supply of VppNvM 2375 25 2625 V 2.5V range
embedded nonvolatile memory
(eNVM). Must be shorted to Vpp, 315 33 345 V. 33Vrange
1. Programming at Industrial temperature range is available only with Vpp = 3.3 V.
Note: Power supply ramps must all be strictly monotonic, without plateaus.
Table 5« FPGA Operating Limits
Retention
Product Programming Operating Programming Digest Digest (Biased/
Grade Element Temperature Temperature Cycles Temperature  Cycles Unbiased)
Commercial FPGA  MinT;=0°C MinT;=0°C 500 MinT;=0°C 2000 20 years
MaxT;=85°C MaxT;=85°C Max T; =85 °C
Industrial® FPGA MinT;=-40°C MinT;=-40°C 500 Min T; =—40 °C 2000 20 years

Max T; =100 °C Max T; =100 °C

Max T; =100 °C

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

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

20 years of retention after 500 programming cycles.

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

programming cycles.

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.
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The following table lists the embedded operating flash limits.

Table 6 « Embedded Operating Flash Limits

Maximum
Product Programming Operating Programming Retention
Grade Element Temperature Temperature Cycles (Biased/Unbiased)

Commercial Embedded flash Min T;=0 °C MinT;=0°C <1000 cycles per page, 20 years
MaxT;=85°C MaxT;=85°C up totwo million cycles
per eNVM array

MinT;=0°C < 10000 cycles per page, 10 years
Max T; =85 °C up to 20 million cycles per
eNVM array

Industrial Embedded flash Min T;=-40°C MinT;=-40°C <1000 cycles per page, 20 years
Max T; =100 °C Max T, =100 °C up to two million cycles
per eNVM array

Min T; =—-40 °C < 10000 cycles per page, 10 years
Max T; =100 °C up to 20 million cycles per
eNVM array

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.

Table 7 « Device Storage Temperature and Retention

Product Grade Storage Temperature (Tstg) Retention

Commercial MinT;=0°C 20 years
Max T;=85°C
Industrial Min T; =—-40 °C 20 years

Max T; =100 °C

Table 8 « High Temperature Data Retention (HTR) Lifetime

T;(C) HTR Lifetime? (yrs)
90 20.5
95 20.5
100 20.5
105 17.0
110 15.0
115 13.0
120 1.5
125 10.0
130 8.0
135 6.0
140 45
145 3.0
150 1.5

1. HTR Lifetime is the period during which a verify failure is not expected due
to flash leakage.
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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

This section describes the maximum data rate summary of I/O in worst-case industrial conditions. See
the individual 1/0O 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
PCI 3.3V 630 Mbps
LVTTL 3.3V 600 Mbps
LVCMOS 3.3V 600 Mbps
LVCMOS 2.5V 410 420 400 Mbps
LVCMOS 1.8 V 295 400 400 Mbps
LVCMOS 1.5V 160 220 235 Mbps
LVCMOS 1.2V 120 160 200 Mbps
LPDDR-LVCMOS 1.8 V mode 400 Mbps
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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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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 95+ HSTL DC Output Voltage Specification Applicable to DDRIO I/O Bank Only

Parameter Symbol Min Max Unit
HSTL Class |
DC output logic high Vou Vpp,— 0.4 V
DC output logic low VoL 0.4 V
Output minimum source DC  IgyatVgy 8.0 mA
current (MSIO and DDRIO I/O
banks)
Output minimum sink current I atVo. 8.0 mA
(MSIO and DDRIO I/O banks)
HSTL Class Il
DC output logic high VoH Vpp;— 0.4 \Y
DC output logic low VoL 0.4 V
Output minimum source DC  Igy atVgoy —16.0 mA
current
Output minimum sink current  Ig_ atVo.  16.0 mA

Table 96 «+ HSTL DC Differential Voltage Specification

Parameter Symbol Min Unit

DC input differential voltage Vp (DC) 0.2 \Y,

Table 97« HSTL AC Differential Voltage Specifications

Parameter Symbol Min Max  Unit
AC input differential voltage VDIFF 0.4 \
AC differential cross point voltage Vy 0.68 0.9 \Y

Table 98 « HSTL Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit Conditions
Maximum data rate Dmax 400 Mbps AC loading: per JEDEC
specifications

Table 99« HSTL Impedance Specification

Parameter Symbol Typ Unit Conditions

Supported output driver calibrated RRer 255,478 Q Reference resistance =
impedance (for DDRIO 1/O bank) 191 Q

Effective impedance value (ODT for Ryt 47.8 Q Reference resistance =
DDRIO I/0 bank only) 191 Q

DS0128 Datasheet Revision 11.0 41



IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

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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2.3.6.6 Low Power Double Data Rate (LPDDR)
LPDDR reduced and full drive low power double data rate standards are supported in IGLOO2 FPGA
and SmartFusion2 SoC FPGA 1/Os. 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 139 « LPDDR DC Recommended DC Operating Conditions

Parameter Symbol Min Typ Max
Supply voltage Vool 1.71 1.8 1.89
Termination voltage Vi 0.838 0.900 0.964
Input reference voltage VREF 0.838 0.900 0.964

Table 140 « LPDDR DC Input Voltage Specification

Parameter Symbol Min Max

DC input logic high Vi (DC) 0.7 xVpp,  1.89

DC input logic low V,_(DC) -0.3 0.3 x Vppy
Input current high1 i (DC)

Input current low’ l,L (DC)

1. See Table 24, page 22.

Table 141 « LPDDR DC Output Voltage Specification Reduced Drive

Parameter Symbol Min Max
DC output logic high VoH 0.9 x Vpp,
DC output logic low VoL 0.1 x Vpp,

Output minimum source DC  lpy atVgoy 0.1
current

Output minimum sink current lg atVgo. —0.1

Table 142 « LPDDR DC Output Voltage Specification Full Drivel

Parameter Symbol Min Max
DC output logic high VoH 0.9 x Vpp,
DC output logic low VoL 0.1 x Vpp

Output minimum source DC current  lgy at Vop 0.1

Output minimum sink current loL at VoL —0.1

1.  To meet JEDEC Electrical Compliance, use LPDDR Full Drive Transmitter.

Table 143 « LPDDR DC Differential Voltage Specification

Parameter Symbol Min
DC input differential voltage Vp (DC) 0.4 x Vpp,
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The following table lists the 010 device global resources in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Table 229 « 010 Device Global Resource

-1 —Std
Parameter Symbol Min Max Min Max Unit
Input low delay for global clock TreKL 0.626 0.669 0.627 0.668 ns
Input high delay for global clock TrcKH 1112 1182 1.308 1.393 ns
Maximum skew for global clock TRcksw 0.07 0.085 ns

The following table lists the 005 device global resources in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.

Table 230« 005 Device Global Resource

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Input low delay for global clock TrekL 0.625 0.66 0.628 0.66 ns
Input high delay for global clock TRCKH 1126 1.187 1.325 1.397 ns
Maximum skew for global clock Trcksw 0.061 0.072 ns

2.3.12 FPGA Fabric SRAM
See UG0445: IGLOO2 FPGA and SmartFusion2 SoC FPGA Fabric User Guide for more information.
2.3.12.1 FPGA Fabric Large SRAM (LSRAM)

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 1K x 18 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 231« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 1K x 18

-1 —Std
Parameter Symbol Min Max Min Max Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TeLKMPWH 1.125 1.323 ns
Clock minimum pulse width low ToLKMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TeLcikmpwe  1.125 1.323 ns
Pipelined clock minimum pulse width low TeLoikvpwe 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
Address setup time TADDRSU 0.441 0.519 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.341 0.401 ns
Data hold time TpoHD 0.107 0.126 ns
Block select setup time TeLksu 0.207 0.244 ns
DS0128 Datasheet Revision 11.0 79


http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=132008

IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

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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2.3.12.2 FPGA Fabric Micro SRAM (USRAM)

The following table lists the yuSRAM in 64 x 18 mode in worst commercial-case conditions when

TJ=85 °C, VDD= 1.14 V.

Table 237 « uUSRAM (RAM64x18) in 64 x 18 Mode
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-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TeLKMPWH 1.8 1.8 ns
Read clock minimum pulse width low TeLKMPWL 1.8 1.8 ns
Read pipeline clock period TpLcy 4 4 ns
Read pipeline clock minimum pulse width high Teicikmpwy 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmpwe 1.8 1.8 ns
Read access time with pipeline register Tewg 0.266 0.313 ns
Read access time without pipeline register 1.677 1.973 ns
Read address setup time in synchronous mode TADDRSL 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
Read address hold time in synchronous mode 0.091 0.107 ns
Read address hold time in asynchronous mode TADDRHD -0.778 -0.915 ns
Read enable setup time TRDENSU 0.278 0.327 ns
Read enable hold time TRDENHD 0.057 0.067 ns
Read block select setup time TeLKSU 1.839 2.163 ns
Read block select hold time TeLkHD —0.65 —0.765 ns
Read block select to out disable time (when pipelined TeLk2a 2.036 2396 ns
register is disabled)
Read asynchronous reset removal time (pipelined clock) -0.023 -0.027 ns
Read asynchronous reset removal time (non-pipelined TRSTREM 0.046 0.054 ns
clock)
Read asynchronous reset recovery time (pipelined clock) 0.507 0.597 ns
Read asynchronous reset recovery time (non-pipelined TRsTREC 0.236 0.278 ns
clock)
Read asynchronous reset to output propagation delay Troq 0.839 0.987 ns
(with 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 Tcey 4 4 ns
Write clock minimum pulse width high TcekmpwH 1.8 1.8 ns
Write clock minimum pulse width low Tecokmpwe 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 Tpincsu 0.115 0.135 ns
Write input data hold time TDINCHD 0.15 0.177 ns

DS0128 Datasheet Revision 11.0

86



IGLOO2 FPGA and SmartFusion2 SoC FPGA

Table 238 « uUSRAM (RAM64x16) in 64 x 16 Mode (continued)

& Microsemi

Power Matters.

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Read synchronous reset hold time TSRSTHD 0.061 0.071 ns
Write clock period Tcey 4 4 ns
Write clock minimum pulse width high Tecokmpwy 1.8 1.8 ns
Write clock minimum pulse width low Tecokmpwe 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 Toincsu 0.115 0.135 ns
Write input data hold time TDINCHD 0.15 0.177 ns
Write address setup time TADDRCSU 0.088 0.104 ns
Write address hold time TADDRCHD 0.128 0.15 ns
Write enable setup time TwEcsu 0.397 0.467 ns
Write enable hold time TwecHD —0.026 -0.03 ns
Maximum frequency Fmax 250 250 MHz
The following table lists the uSRAM in 128 x 9 mode in worst commercial-case conditions when
T,=85°C,Vpp=1.14 V.
Table 239 « YuSRAM (RAM128x9) in 128 x 9 Mode
-1 —Std

Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TeLKMPWH 1.8 1.8 ns
Read clock minimum pulse width low TeLkmvPwL 1.8 1.8 ns
Read pipeline clock period TpLcy 4 4 ns
Read pipeline clock minimum pulse width high TeicikmewH 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmpwe 1.8 1.8 ns
Read access time with pipeline register Tewken 0.266 0.313 ns
Read access time without pipeline register 1.677 1.973 ns
Read address setup time in synchronous mode o 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
Read address hold time in synchronous mode 0.091 0.107 ns
Read address hold time in asynchronous mode TADDRHD -0.778 -0.915 ns
Read enable setup time TRDENSU 0.278 0.327 ns
Read enable hold time TRDENHD 0.057 0.067 ns
Read block select setup time TeLksu 1.839 2.163 ns
Read block select hold time TeLkHD —0.65 —-0.765 ns
Read block select to out disable time (when pipelined TeLk2q 2.036 2396 ns

register is disabled)
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Table 248 « 2 Step IAP Programming (eNVM Only)

M2S/M2GL

Device Image size Bytes Authenticate Program Verify  Unit
005 137536 2 37 5 Sec
010 274816 4 76 11 Sec
025 274816 4 78 10 Sec
050 278528 3 85 9 Sec
060 268480 5 76 22 Sec
090 544496 10 152 43 Sec
150 544496 10 153 44 Sec

Table 249 « 2 Step IAP Programming (Fabric and eNVM)

M2S/M2GL

Device Image size Bytes  Authenticate Program Verify  Unit
005 439296 6 56 1 Sec
010 842688 11 100 21 Sec
025 1497408 19 113 32 Sec
050 2695168 32 136 48 Sec
060 2686464 43 137 70 Sec
090 4190208 68 236 115 Sec
150 6682768 109 286 162 Sec

Table 250 « SmartFusion2 Cortex-M3 ISP Programming (Fabric Only)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 302672 6 19 8 Sec
010 568784 10 26 14 Sec
025 1223504 21 39 29 Sec
050 2424832 39 60 50 Sec
060 2418896 44 65 54 Sec
090 3645968 66 90 79 Sec
150 6139184 108 140 128 Sec

Table 251« SmartFusion2 Cortex-M3 ISP Programming (eNVM Only)

M2S/M2GL  Image size

Device Bytes Authenticate  Program Verify Unit
005 137536 3 42 4 Sec
010 274816 4 82 7 Sec
025 274816 4 82 8 Sec
050 278528 4 80 8 Sec
060 268480 6 80 8 Sec
090 544496 10 157 15 Sec

DS0128 Datasheet Revision 11.0 96



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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Table 277 » Electrical Characteristics of the Crystal Oscillator — High Gain Mode (20 MHz) (continued)

Parameter Symbol Min Typ Max Unit  Condition
Startup time (with regard to SUXTAL 0.8 ms 005, 010, 025, and 050
stable oscillator output) devices

1.0 ms 090 and 150 devices

Table 278 « Electrical Characteristics of the Crystal Oscillator — Medium Gain Mode (2 MHz)

Parameter Symbol Min Typ Max Unit  Condition
Operating frequency FXTAL 2 MHz
Accuracy ACCXTAL 0.00105 % 050 devices
0.003 % 005, 010, 025, 090, and
150 devices
0.004 % 060 devices
Output duty cycle CYCXTAL 49-51 47-53 %
Output period jitter (peak to JITPERXTAL 1 5 ns
peak)
Output cycle to cycle jitter (peak JITCYCXTAL 1 5 ns
to peak)
Operating current IDYNXTAL 0.3 mA
Input logic level high VIHXTAL 0.9 Vpp V
Input logic level low VILXTAL 0.1 Vpp Vv
Startup time (with regard to SUXTAL 45 ms 010 and 050 devices
stable oscillator output) 5 ms 005 and 025 devices
7 ms 090 and 150 devices

Table 279 « Electrical Characteristics of the Crystal Oscillator — Low Gain Mode (32 kHz)

Parameter Symbol Min Typ Max Unit  Condition
Operating frequency FXTAL 32 kHz
Accuracy ACCXTAL 0.004 % 005, 010, 025, 050, 060,
and 090 devices
0.005 % 150 devices
Output duty cycle CYCXTAL 49-51 47-53 %
Output period jitter (peak to peak) JITPERXTAL 150 300 ns
Output cycle to cycle jitter (peak to JITCYCXTAL 150 300 ns
peak)
Operating current IDYNXTAL 0.044 mA 010 and 050 devices
0.060 mA 005, 025, 060, 090, and
150 devices
Input logic level high VIHXTAL 0.9 Vpp \%
Input logic level low VILXTAL 0.1 Vpp V
Startup time (with regard to stable SUXTAL 115 ms 005, 025, 050, 090, and
oscillator output) 150 devices
126 ms 010 devices
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2.3.21 Clock Conditioning Circuits (CCC)

The following table lists the CCC/PLL specifications in worst-case industrial conditions when T; =100 °C,
VDD =1.14 V.

Table 282 « IGLOO2 and SmartFusion2 SoC FPGAs CCC/PLL Specification

Parameter Min Typ Max Unit  Conditions
Clock conditioning circuitry input 1 200 MHz AllCCC
frequency Fin_ccc 0.032 200 MHz 32 kHz capable CCC
Clock conditioning circuitry output 0.078 400 MHz
frequency FOUT_CCC1
PLL VCO frequency? 500 1000 MHz
Delay increments in programmable 75 100 ps
delay blocks
Number of programmable values in 64
each programmable delay block
Acquisition time 70 100 Ms Fin>=1MHz
1 16 ms Fin =32 kHz
Input duty cycle (reference clock) Internal Feedback
10 90 % 1 MHz < F|N_CCC <25 MHz
35 65 % 100 MHz < Fiy_ccc < 150 MHz
45 55 % 150 MHz < F|N_CCC <200 MHz
External Feedback (CCC, FPGA,
Off-chip)
25 75 % 1 MHz < F|N_CCC <25 MHz
Output duty cycle 48 52 % 050 devices Foyt <400 MHz
48 52 % 005, 010, and 025 devices
FOUT < 350 MHz
46 54 % 005, 010, and 025 devices
350 MHz < F ;4 < 400 MHz
48 52 % 060 and 090 devices
Fout < 100 MHz
44 52 % 060 and 090 devices
100 MHz < Fgy1 < 400 MHz
48 52 % 150 devices
Fout = 120 MHz
45 52 % 150 devices

120 MHz < Fo7 < 400 MHz

Spread Spectrum Characteristics

Modulation frequency range 25 35 50 k
Modulation depth range 0 1.5 %
Modulation depth control 0.5 %
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The following table lists the IGLOO2 DEVRST_N to functional times in worst-case industrial conditions
when T; =100 °C, Vpp = 1.14 V.

Table 292 « DEVRST_N 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
Tror20UT POWER_ON Output Fabric to 114 116 113 113 115 115 114
_RESET_N available at output
I/0
TDEVRST2OUT DEVRST_N OUtpUt VDD atits 314 353 314 307 343 341 341
available at  minimum
I/0 threshold
level to
output

TpevrsT2por  DEVRST_N  POWER_O Vpp atits 200 238 201 195 230 229 227
N_RESET_ minimum
N threshold
level to
fabric

Toevrstz2wpu DEVRST_N  DDRIO DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak

pull pull
DEVRST_N MSIO Inbuf DEVRST_N 208 202 197 193 216 215 215
weak pull to Inbuf weak
pull

DEVRST_N MSIOD DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak
pull pull
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Figure 20+ DEVRST_N to Functional Timing Diagram for IGLOO2
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2.3.27 Flash*Freeze Timing Characteristics

The following table lists the Flash*Freeze entry and exit times in worst-case industrial conditions when
TJ =100 oC, VDD =1.14 V.

Table 293 « Flash*Freeze Entry and Exit Times

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
Entry time TFF_ENTRY 160 150 320 s eNVM and MSS/HPMS PLL =
H ON
215 200 430 eNVM and MSS/HPMS PLL=
us
OFF
Exit time with  TFF_EXIT 100 100 140 s eNVM and MSS/HPMS PLL =
respect to the H ON during F*F
MSS PLL Lock 136 120 190 eNVM = ON and MSS/HPMS
s PLL = OFF during F*F and
H MSS/HPMS PLL turned back
on at exit
200 200 285 eNVM and MSS/HPMS PLL =

us OFF during F*F and both are
turned back on at exit

200 200 285 eNVM = OFF and MSS/HPMS
V] PLL = ON during F*F and
eNVM turned back on at exit
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