Microchip Technology - M2GL090TS-1FG4841 Datasheet

Details

Product Status

Number of LABs/CLBs
Number of Logic Elements/Cells
Total RAM Bits

Number of I/O

Number of Gates
Voltage - Supply
Mounting Type
Operating Temperature
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Active

86316

2648064

267

1.14V ~ 2.625V
Surface Mount
-40°C ~ 100°C (T))
484-BGA
484-FPBGA (23x23)

https://www.e-xfl.com/product-detail/microchip-technology/m2gl090ts-1fg484i

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/m2gl090ts-1fg484i-4485884
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

IGLOO2 FPGA and SmartFusion2 SoC FPGA

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).
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Power Matters.

2.3.5.6  Single-Ended I/O Standards

2.3.5.6.1 Low Voltage Complementary Metal Oxide Semiconductor (LVCMOQOS)
LVCMOS is a widely used switching standard implemented in CMOS transistors. 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.

2.3.5.6.2 3.3VLVCMOS/LVTTL

LVCMOS 3.3 V or Low-Voltage Transistor-Transistor Logic (LVTTL) is a general standard for 3.3 V
applications.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table29+ LVTTL/LVCMOS 3.3V DC Recommended DC Operating Conditions
(Applicable to MSIO I/O Bank Only)
Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 3.15 3.3 345 \%
Table 30« LVTTL/LVCMOS 3.3V Input Voltage Specification (Applicable to MSIO I/O
Bank Only)
Parameter Symbol Min Max Unit
DC input logic high V|4 (DC) 2.0 3.45 \Y
DC input logic low V,_(DC) -0.3 0.8 \Y,
Input current high1 Iy (DC)
Input current low’ IiL (DC)

1. See Table 24, page 22.

Table 31+ LVCMOS 3.3V DC Output Voltage Specification (Applicable to MSIO I/O Bank
Only)

Parameter Symbol Min Max Unit

DC output logic high' Vou Vpp) — 0.4 %

DC output logic low" VoL 0.4 %

1. The Vou/VoL test points selected ensure compliance with LVCMOS 3.3 V JESD8-B
requirements.

Table 32« LVTTL 3.3V DC Output Voltage Specification (Applicable to MSIO I/O Bank Only)
Parameter Symbol Min Max Unit

DC output logic high VoH 24 \Y,

DC output logic low VoL 0.4 \Y

Table 33+« LVTTL/LVCMOS 3.3V AC Maximum Switching Speed (Applicable to MSIO I/O Bank
Only)

Parameter Symbol Max Unit Conditions

Maximum data rate ~ Dyax 600 Mbps AC loading: 17 pF load, maximum

(for MSIO I/0 bank) drive/slew

DS0128 Datasheet Revision 11.0
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2.3.5.7 2.5V LVCMOS

LVCMOS 2.5V is a general standard for 2.5 V applications and is supported in IGLOO2 FPGA and

& Microsemi

Power Matters.

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 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 122 « SSTL18 DC Differential Voltage Specification
Parameter Symbol Min Unit
DC input differential voltage Vip (DC) 0.3 \

Table 123« SSTL18 AC Differential Voltage Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Min Max Unit
AC input differential Vpire (AC) 0.5 \Y
voltage

AC differential cross Vy (AC) 0.5xVpp —0.175 0.5 xVpp +0.175 V
point voltage

Table 124 « SSTL18 Minimum and Maximum AC Switching Speed (Applicable to DDRIO Bank
Only)

Parameter Symbol Max  Unit Conditions

Maximum data rate Dpax 667 Mbps  AC loading: per JEDEC specification
(for DDRIO 1/O bank)

Table 125+ SSTL18 AC Impedance Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Typ Unit  Conditions

Supported output driver calibrated  Rggr 20,42 Q Reference resistor = 150 Q
impedance (for DDRIO I/O bank)

Effective impedance value (ODT) Rt 50,75,150 Q Reference resistor = 150 Q

Table 126 « SSTL18 AC Test Parameter Specifications (Applicable to DDRIO Bank Only)

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RIP 0.9 \
Resistance for enable path (Tzy, Tz, Thz, Ti2) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TL2) CenT 5 pF
Reference resistance for data test path for SSTL18 Class | (Tpp) RTT_TEST 50 Q
Reference resistance for data test path for SSTL18 Class Il (Tpp) RTT_TEST 25 Q
Capacitive loading for data path (Tpp) CLoaD 5 pF

AC Switching Characteristics

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

Table 127 « DDR2/SSTL18 Receiver Characteristics for DDRIO I/O Bank with Fixed Code

T
On-Die Termination (ODT) -1 —Std Unit
Pseudo differential None 1.567 1.844 ns
True differential None 1.588 1.869 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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Table 168 « LVDS25 Receiver Characteristics for MSIOD I/O Bank (Input Buffers)
Tpy

On-Die Termination (ODT) -1 —Std Unit

None 2.554 3.004 ns

100 2.549 2.999 ns
Table 169 « LVDS25 Transmitter Characteristics for MSIO I/0 Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz

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

2136 2513 2416 2842 2402 2825 2423 285 2409 2833 ns

Table 170« LVDS25 Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate Buffers)

Top Tz Tzn Thz Tz

-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
No pre-emphasis 1.61 1.893 1.749 2.058 1.735 2.041 1.897 2.231 1.866 2.195 ns
Min pre-emphasis 1.527 1.796 1.757 2.067 1.744 2.052 1905 2241 1.876 2.207 ns

Med pre-emphasis 1496 1.76 1.765 2.077 1.751 2.06 1.914 2252 1.884 2216 ns

LVDS33 AC Switching Characteristics

Table 171 « LVDS33 Receiver Characteristics for MSIO I/0 Bank (Input Buffers)

Tpy
On Die Termination (ODT) -1 —-Std Unit
None 2572 3.025 ns
100 2569 3.023 ns
Table 172 « LVDS33 Transmitter Characteristics for MSIO 1/O Bank (Output and Tristate
Buffers)
Top Ta Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit

1942 2284 198 233 1.97 2318 1.953 2298 1.96 2.307 ns
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2.3.7.2 B-LVDS

Bus LVDS (B-LVDS) specifications extend the existing LVDS standard to high-performance multipoint
bus applications. Multidrop and multipoint bus configurations may contain any combination of drivers,
receivers, and transceivers.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 173« B-LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 2375 2.5 2625 V

Table 174« B-LVDS DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V, 0 2925 V
Input current high1 Iiy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.

Table 175+ B-LVDS DC Output Voltage Specification (for MSIO I/O Bank Only)

Parameter Symbol Min Typ Max Unit
DC output logic high  Vgy 1.25 1.425 1.6 Y
DC output logic low VoL 0.9 1.075 1.25 \Y

Table 176 « B-LVDS DC Differential Voltage Specification

Parameter Symbol Min Max Unit
Differential output voltage swing (for MSIO 1/O bank only) Vgp 65 460 mV
Output common mode voltage (for MSIO 1/O bank only) Vocm 1.1 1.5 \Y,
Input common mode voltage Viem 0.05 24 \Y
Input differential voltage Vip 0.1 Vbpi \

Table 177 « B-LVDS Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO I/O bank) Dyax 500 Mbps AC loading: 2 pF / 100 Q differential load

Table 178 « B-LVDS AC Impedance Specifications

Parameter Symbol Typ  Unit

Termination resistance Rt 27 Q

Table 179 « B-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, T 2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  CenT 5 pF
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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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Table 215+ LVPECL DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V| 0 3.45 \Y,

Table 216 « LVPECL DC Differential Voltage Specification

Parameter Symbol Min  Typ  Max Unit
Input common mode voltage Viem 0.3 2.8 \Y
Input differential voltage V\DIFF 100 300 1,000 mV

Table 217 « LVPECL Minimum and Maximum AC Switching Speeds

Parameter Symbol Max  Unit

Maximum data rate Dpax 900 Mbps

AC Switching Characteristics

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

Table 218 « LVPECL Receiver Characteristics for MSIO I/O Bank

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2.572 3.025 ns
100 2.569 3.023 ns

2.3.8 1/0 Register Specifications

This section describes input and output register specifications.

2.3.8.1 Input Register
Figure 6« Timing Model for Input Register

F G
D A
e Q
B
EN EN Q
Input 1/0 Buffer c
ALn ALn
ADn ADnN
D SLE
SLn SLn
SD SD
LAT LAT
E
CLK CLK
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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 — dual-port mode for depth x width configuration 8K x 2 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 234 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 8K x 2

-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 TeLkMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high Tpickmpwn  1.125 1.323 ns
Pipelined clock minimum pulse width low ThLcLKMPWL 1.125 1.323 ns
Read access time with pipeline register 0.32 0.377 ns
Read access time without pipeline register TeLkea 2.272 2.673 ns
Access time with feed-through write timing 1.511 1.778 ns
Address setup time TADDRSU 0.612 0.72 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.33 0.388 ns
Data hold time ToHD 0.082 0.096 ns
Block select setup time TeLKsU 0.207 0.244 ns
Block select hold time TBLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined register is TeLk2Q 1.511 1.778 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.529 0.622 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, B_DOUT_EN) TrppLeHD 0.102 0.12 ns
Asynchronous reset to output propagation delay TroqQ 1.528 1.797 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| rgTMPW 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 0.488 0.574 ns
Write enable hold time TwEHD 0.048 0.057 ns
Maximum frequency Fumax 400 340 MHz
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The following table lists the RAM1K18 — dual-port mode for depth x width configuration 16K x 1 in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 235+ RAM1K18 — Dual-Port Mode for Depth x Width Configuration 16K x 1

-1 —-Std

Parameter Symbol Min Max Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high ToikmpwH  1.125 1.323 ns
Clock minimum pulse width low Tokmpewe  1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpLcikmpwH 1.125 1.323 ns
Pipelined clock minimum pulse width low TeLcLkmewe 1.125 1.323 ns
Read access time with pipeline register 0.32 0.377 ns
Read access time without pipeline register Tolkea 2.269 2.669 ns
Access time with feed-through write timing 1.51 1.777 ns
Address setup time TADDRSU 0.626 0.737 ns
Address hold time TADDRHD 0.274 0.322 ns
Data setup time Tosu 0.322 0.378 ns
Data hold time ToHp 0.082 0.096 ns
Block select setup time TeLksu 0.207 0.244 ns
Block select hold time TBLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined register is TeLk2Q 1.51 1.777 ns
disabled)

Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TRDESU 0.53 0.624 ns
Read enable hold time TRDEHD 0.071 0.083 ns
Pipelined read enable setup time (A_DOUT_EN, B_DOUT_EN) Trppigsy  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 Tr2qQ 1.547 1.82 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 TpirsTREM —0.279 —-0.328 ns
Pipelined register asynchronous reset recovery time TpLrsTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse width TpLrsTMPW 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 0.454 0.534 ns
Write enable hold time TweHD 0.048 0.057 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

& Microsemi

Power Matters.

-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
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Table 239 « uSRAM (RAM128x9) in 128 x 9 Mode (continued)

& Microsemi

Power Matters.

-1 —-Std

Parameter Symbol Min Max  Min Max  Unit
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 (with Troq 0.835 0.982 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 Tceikmpwn 1.8 1.8 ns
Write clock minimum pulse width low Tecekmewe 1.8 1.8 ns
Write block setup time TgLkcsu 0.404 0.476 ns
Write block hold time TeLKCHD 0.007 0.008 ns
Write input data setup time ToiNnesu 0.115 0.135 ns
Write input data hold time TpiNcHD 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 8 mode in worst commercial-case conditions when

T,=85°C,Vpp=1.14 V.
Table 240 « PSRAM (RAM128x8) in 128 x 8 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 TeLkMPWL 1.8 1.8 ns
Read pipeline clock period TpLcy 4 4 ns
Read pipeline clock minimum pulse width high TeLcikmpwe 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmewe 1.8 1.8 ns
Read access time with pipeline register Teikon 0.266 0.313 ns
Read access time without pipeline register 1.677 1973 ns
Read address setup time in synchronous mode TADDRSU 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 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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& Microsemi

Power Matters.

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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2.3.20 On-Chip Oscillator

The following tables describe the electrical characteristics of the available on-chip oscillators in the
IGLOO2 FPGAs and SmartFusion2 SoC FPGAs.

Table 280« Electrical Characteristics of the 50 MHz RC Oscillator

Parameter Symbol Typ Max Unit Condition
Operating frequency F50RC 50 MHz
Accuracy ACC50RC 1 4 % 050 devices
1 5 % 005, 025, and 060 devices
1 6.3 % 090 devices
1 71 % 010 and 150 devices
Output duty cycle CYC50RC 49-51 46.5-535 %
Output jitter (peak to peak) JITS50RC Period Jitter
200 300 ps 005, 010, 050, and 060 devices
200 400 ps 150 devices
300 500 ps 025 and 090 devices
Cycle-to-Cycle Jitter
200 300 ps 005 and 050 devices
320 420 ps 010, 060, and 150 devices
320 850 ps 025 and 090 devices
Operating current IDYN50ORC 6.5 mA

Table 281 « Electrical Characteristics of the 1 MHz RC Oscillator

Parameter Symbol Typ Max Unit Condition
Operating frequency F1RC 1 MHz
Accuracy ACC1RC 1 3 % 005, 010, 025, and 050 devices
1 4.5 % 060, and 150 devices
1 5.6 % 090 devices
Output duty cycle CYCTRC  49-51 46.5-535 % 005, 010, 025, 050, 090 and 150 devices
49-51 46.0-540 % 060 devices
Output jitter (peak to peak) JIT1IRC Period Jitter
10 20 ns 005, 010, 025, and 050 devices
10 28 ns 060, 090 and 150 devices
Cycle-to-Cycle Jitter
10 20 ns 005, 010, and 050 devices
10 35 ns 025, 060, and 150 devices
10 45 ns 090 devices
Operating current IDYNTRC 0.1 mA
Startup time SU1TRC 17 us 050, 090, and 150 devices
18 V& 005, 010, and 025 devices
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Figure 18 «
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Power Matters.

Power-up to Functional Timing Diagram for IGLOO2
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2.3.25 DEVRST N Characteristics
Table 290 «+ DEVRST_N Characteristics for All Devices
Parameter Symbol Max Unit
DEVRST_N ramp rate TRAMPDEVRSTN 1 us
DEVRST_N cycling rate FMAXPDEVRSTN 100 kHz
2.3.26 DEVRST_N to Functional Times
The following table lists the SmartFusion2 DEVRST _N to functional times in worst-case industrial
conditions when T; =100 °C, Vpp = 1.14 V.
Table 291« DEVRST_N to Functional Times for SmartFusion2
Maximum Power-up to Functional Time for
SmartFusion2 (uS)
Symbol From To Description 005 010 025 050 060 090 150
Tror20UT POWER_ON Output Fabric to 518 501 527 521 422 419 694
_RESET_N available at output
I/0

TroroMssksT ~ POWER_ON MSS_RESE Fabricto 515 497 524 518 417 414 689

_RESET_N T_N_M2F MSS

TMSSRSTZOUT MSS_RESET OUtpUt MSS to 3.5 3.5 3.5 3.3 4.8 4.8 4.8
_N_M2F available at output
110
TpeEVRST20UT DEVRST_N Output Vpp at its 706 768 715 691 641 635 871
available at minimum
110 threshold
level to
output
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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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