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SmartFusion Customizable System-on-Chip (cSoC)

SmartFusion cSoC System Architecture
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Table 2-11 « Summary of /O Input Buffer Power (per pin) — Default I/O Software Settings

Applicable to MSS I/0O Banks

&S Microsemi

SmartFusion Customizable System-on-Chip (cSoC)

Static Power Dynamic Power
VCCMSSIOBx (V)| PDC7 (mW) PAC9 (UW/MHz)
Single-Ended
3.3V LVTTL/3.3VLVCMOS 3.3 - 17.21
3.3 VLVCMOS /3.3 V LVCMOS — Schmitt trigger 3.3 - 20.00
2.5V LVCMOS 25 - 5.55
2.5V LVCMOS - Schmitt trigger 2.5 - 7.03
1.8 V LVCMOS 1.8 - 2.61
1.8 V LVCMOS - Schmitt trigger 1.8 - 2.72
1.5V LVCMOS (JESD8-11) 1.5 - 1.98
1.5V LVCMOS (JESD8-11) — Schmitt trigger 1.5 - 1.93

Table 2-12 « Summary of 1/0O Output Buffer Power (per pin) — Default /O Software Settings*
Applicable to FPGA 1/0 Banks, 1/0 Assigned to EMC /O Pins

VCCFPGAIOBXx Static Power Dynamic Power

CrLoap (PF) V) PDC8 (mW) PAC10 (MW/MHz)
Single-Ended
3.3 VLVTTL/3.3VLVCMOS 35 3.3 - 475.66
2.5V LVCMOS 35 25 - 270.50
1.8 V LVCMOS 35 1.8 - 152.17
1.5V LVCMOS (JESD8-11) 35 1.5 - 104.44
3.3V PCI 10 3.3 - 202.69
3.3V PCI-X 10 3.3 - 202.69
Differential
LVDS - 25 7.74 88.26
LVPECL - 3.3 19.54 164.99
Note: *Dynamic power consumption is given for standard load and software default drive strength and output slew.

Table 2-13 « Summary of I/O Output Buffer Power (per pin) — Default /0O Software Settings

Applicable to MSS I/0O Banks

Static Power

Dynamic Power

CLoap (PF) VCCMSSIOBx (V) PDC8 (mW)? PAC10 (uWW/MHz)?
Single-Ended
3.3V LVTTL/3.3VLVCMOS 10 3.3 - 155.65
2.5V LVCMOS 10 25 - 88.23
1.8 V LVCMOS 10 1.8 - 45.03
1.5V LVCMOS (JESD8-11) 10 1.5 - 31.01
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Power Calculation Methodology

This section describes a simplified method to estimate power consumption of an application. For more
accurate and detailed power estimations, use the SmartPower tool in the Libero SoC software.

The power calculation methodology described below uses the following variables:

* The number of PLLs/CCCs as well as the number and the frequency of each output clock
generated

» The number of combinatorial and sequential cells used in the design
+ The internal clock frequencies

* The number and the standard of I/O pins used in the design

* The number of RAM blocks used in the design

* The number of eNVM blocks used in the design

» The analog block used in the design, including the temperature monitor, current monitor, ABPS,
sigma-delta DAC, comparator, low power crystal oscillator, RC oscillator and the main crystal
oscillator

» Toggle rates of I/O pins as well as VersaTiles—guidelines are provided in Table 2-17 on
page 2-18.

» Enable rates of output buffers—guidelines are provided for typical applications in Table 2-18 on
page 2-18.

* Read rate and write rate to the memory—guidelines are provided for typical applications in
Table 2-18 on page 2-18.

* Read rate to the eNVM blocks
The calculation should be repeated for each clock domain defined in the design.

Methodology
Total Power Consumption—Pro1aL
SoC Mode, Standby Mode, and Time Keeping Mode.

ProTaL = Pstar * Poyn
PstaT is the total static power consumption.
Ppyn is the total dynamic power consumption.

Total Static Power Consumption—Pgtat
SoC Mode

Pstar = Ppc1 + (NinpuTs * Pper) + (Noutputs * Pocs) + (NpLLs * Poco)
NinpuTs is the number of I/O input buffers used in the design.
NouTtpuTs is the number of I/O output buffers used in the design.
NpL_s is the number of PLLs available in the device.

Standby Mode
Pstat = Ppce
Time Keeping Mode

Pstar = Ppcs
Total Dynamic Power Consumption—Ppyy

SoC Mode

Poyn = PcLock + Ps.ceLL *+ Pc-ceLL + PneT + Pinputs *+ Poutputs + PMEMORY * PpLL *+ Penvm *
PxtL-osc * Prc-osc + Pas * PLpxTaL-osc + Pumss

2-14 Revision 13
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Table 2-30 « 1/0 Short Currents lggy/los
Applicable to FPGA 1/0 Banks

Drive Strength lost (MA) losn (MA)’
3.3 VLVTTL/3.3VLVCMOS 2mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 127 132
24 mA 181 268
2.5V LVCMOS 2mA 18 16
4 mA 18 16
6 mA 37 32
8 mA 37 32
12 mA 74 65
16 mA 87 83
24 mA 124 169
1.8 V LVCMOS 2 mA 1 9
4 mA 22 17
6 mA 44 35
8 mA 51 45
12 mA 74 91
16 mA 74 91
1.5V LVCMOS 2mA 16 13
4 mA 33 25
6 mA 39 32
8 mA 55 66
12 mA 55 66
3.3 V PCI/PCI-X Per PCI/PCI-X specification 109 103
Note: *T,;=85°C.
Table 2-31 < 1/0 Short Currents lggn/losL
Applicable to MSS I/0O Banks
Drive Strength losL (MA)* losy (MA)*
3.3 VLVTTL/3.3VLVCMOS 8 mA 54 51
2.5V LVCMOS 8 mA 37 32
1.8 VLVCMOS 4 mA 22 17
1.5V LVCMOS 2mA 16 13

Note: *T;=85°C
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Single-Ended I/O Characteristics

3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor—Transistor Logic (LVTTL) is a general-purpose standard (EIA/JESD) for 3.3 V
applications. It uses an LVTTL input buffer and push-pull output buffer.

Table 2-35 « Minimum and Maximum DC Input and Output Levels
Applicable to FPGA 1/0 Banks

3.3VLVTTL/
3.3V LVCMOS VIL VIH VOL VOH |lg.|lon losL losH e | H

Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength ', ', ', ', Y, V |mA|mA| mA! mA!  |uAZ|pA2
2 mA -0.3 0.8 2 3.6 0.4 24 2|2 27 25 15| 15
4 mA -0.3 0.8 2 3.6 0.4 24 4| 4 27 25 151 15
6 mA -0.3 0.8 2 3.6 0.4 2.4 6|6 54 51 15[ 15
8 mA -0.3 0.8 2 3.6 0.4 24 8] 8 54 51 15115
12 mA -0.3 0.8 2 3.6 0.4 24 121 12 109 103 15| 15
16 mA -0.3 0.8 2 3.6 0.4 24 16| 16 127 132 151 15
24 mA -0.3 0.8 2 3.6 0.4 24 2424 181 268 10| 10
Notes:
1. Currents are measured at 100°C junction temperature and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Software default selection highlighted in gray.
Table 2-36 * Minimum and Maximum DC Input and Output Levels

Applicable to MSS 1/0 Banks

3.3VLVTTL/
3.3V LVCMOS VIL VIH VOL VOH |lg. |lon losL losH he | H

Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength ', ', ', ', Y, V |mA|mA| mA! mA!  |uAZ|pA2
8 mA -0.3 0.8 2 3.6 0.4 24 8|8 54 51 15| 15
Notes:
1. Currents are measured at 100°C junction temperature and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Software default selection highlighted in gray.

R to VCCxxxxIOBx for t, ,/ t, / t; o
Test Point R=1K R 10 GND for t.,/ ty,,/ ty
Test Point
Datapath 35 pF Enable Path 35 pFfort,, /tus/t Ity g
T T 35pFfort,,/t,

Figure 2-6 » AC Loading
Table 2-37 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) Vger (typ.) (V) CrLoap (pF)
0 3.3 1.4 - 35

Note: *Measuring point = Vy;, See Table 2-22 on page 2-24 for a complete table of trip points.
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3.3VPCI, 3.3 VPCI-X
Peripheral Component Interface for 3.3 V standard specifies support for 33 MHz and 66 MHz PCI Bus
applications.

Table 2-59 « Minimum and Maximum DC Input and Output Levels
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3.3V PCI/PCI-X VIL VIH VOL | VOH |lo_|lon losL losH e | H
Min. | Max. | Min. | Max. | Max. | Min. Max. Max.

Drive Strength Y, ' ', ' Y, V |[mAlmA| mA! mA!  [pAZ[pAZ

Per PCI specification Per PCI curves 15[ 15

Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

2. Currents are measured at 85°C junction temperature.

AC loadings are defined per the PCI/PCI-X specifications for the datapath; SoC Products Group loadings
for enable path characterization are described in Figure 2-10.

R to VCCXXXXIOBX for t, (F)

R=25 R=1k
Test Point R to GND for tp, (R) Test Point
Datapath Enable Path

T

T

R to VCCXXXXIOBX for t ,/ t,,/ t
R'to GND fort,, /t,

10 pF for t,, / ts Ity Ity g

10 pF for tHZ / tLZ

/t

H' 'zHs

ZLS

Figure 2-10 « AC Loading
AC loadings are defined per PCI/PCI-X specifications for the datapath; SoC Products Group loading for
tristate is described in Table 2-60.

Table 2-60 - AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) | Input High (V) Measuring Point* (V) VRer (typ.) (V) CrLoap (pF)
0 3.3 0.285 * VCCxxxxIOBx for tpp(r) - 10
0.615 * VCCxxxxIOBx for tpp(F)
* Measuring point = Vy;, See Table 2-22 on page 2-24 for a complete table of trip points.
Timing Characteristics

Table 2-61 + 3.3 V PCI

Worst Commercial-Case Conditions: T; = 85°C, Worst-Case VCC =1.425V,

Worst-Case VCCxxxxIOBx = 3.0 V

Applicable to FPGA 1/0 Banks, I/0 Assigned to EMC 1/O Pins
Speed Grade | tpoyt | top | toin | tey |teout | tzL | tzn | tz | twz | tas | tzus | Units
Std. 0.60 254 | 004 | 082 | 039 [ 258 | 1.88 | 3.06 | 3.39 | 464 | 3.94 ns
-1 0.50 2.1 0.03 | 0.68 | 032 | 215 | 157 | 255 | 282 | 3.87 | 3.28 ns

Note:

Table 2-62 « 3.3 V PCI-X
Worst Commercial-Case Conditions: T; = 85°C, Worst-Case VCC =1.425V,
Worst-Case VCCxxxxIOBx = 3.0 V
Applicable to FPGA 1/0 Banks, I/0 Assigned to EMC 1/O Pins

For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-9 for derating values.

Speed Grade | tpoyt | top | toin | tey |teout | tzL | tzn | tz | thz | tas | tzus | Units
Std. 0.60 2.54 0.04 0.77 0.39 2.58 1.88 3.06 3.39 4.64 3.94 ns
-1 0.50 2.1 0.03 0.64 0.32 2.15 1.57 2.55 2.82 3.87 3.28 ns

Note:

For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-9 for derating values.
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Differential I/O Characteristics

Physical Implementation

Configuration of the I/O modules as a differential pair is handled by SoC Products Group Designer
software when the user instantiates a differential 1/O macro in the design.

Differential 1/Os can also be used in conjunction with the embedded Input Register (InReg), Output
Register (OutReg), Enable Register (EnReg), and Double Data Rate (DDR). However, there is no
support for bidirectional I/Os or tristates with the LVPECL standards.

LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/O standard. It
requires that one data bit be carried through two signal lines, so two pins are needed. It also requires
external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-11. The
building blocks of the LVDS transmitter-receiver are one transmitter macro, one receiver macro, three
board resistors at the transmitter end, and one resistor at the receiver end. The values for the three driver
resistors are different from those used in the LVPECL implementation because the output standard
specifications are different.

Along with LVDS /O, SmartFusion cSoCs also support bus LVDS structure and multipoint LVDS
(M-LVDS) configuration (up to 40 nodes).

Bourns Part Number: CAT16-LV4F12

FPGA | o / ______ FPGA
OUTBUF_LVDS P 165 O 2 =500 P
IE Zl VY : — INBUF_LVDS
| : %51409 %1009 * -
1165 Q ; Z,=500Q

Figure 2-11 « LVDS Circuit Diagram and Board-Level Implementation

2-40
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Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Clear
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Figure 2-15 » Timing Model of the Registered I/O Buffers with Synchronous Enable and Asynchronous Clear
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Output Register
tOCKMPWH tOCKMPW_
t SUD tOHD
Data_out 1 50% 0 * 50% X X X
Enable 50% ; ; toreMPRE
L tOHE »OWPR EECPRE
50% 50% 50%
Preset tOSUE /
t
toweLr toreCCLR OREMCLR
] P
Clear 50% ] 50% / 50%
tOPRE2Q
DOUT / }K’)ﬁj{ 50% ¢ ﬁ"ﬁ 50% / \
OCLR2Q
tOCLKQ
Figure 2-17 « Output Register Timing Diagram
Timing Characteristics
Table 2-72 « Output Data Register Propagation Delays
Worst Commercial-Case Conditions: T, = 85°C, Worst-Case VCC =1.425 V
Parameter Description -1 Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.60 [ 0.72 ns
tosup Data Setup Time for the Output Data Register 0.32 | 0.38 ns
toHD Data Hold Time for the Output Data Register 0.00 | 0.00 ns
tosue Enable Setup Time for the Output Data Register 0.44 | 0.53 ns
toHE Enable Hold Time for the Output Data Register 0.00 | 0.00 ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 0.82 | 0.98 ns
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register 0.82 | 0.98 ns
toREMCLR Asynchronous Clear Removal Time for the Output Data Register 0.00 | 0.00 ns
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register 0.23 | 0.27 ns
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register 0.00 | 0.00 ns
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register 0.23 | 0.27 ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.22 | 0.22 ns
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.22 | 0.22 ns
tockMPWH Clock Minimum Pulse Width High for the Output Data Register 0.36 | 0.36 ns
tockmPwL Clock Minimum Pulse Width Low for the Output Data Register 0.32 | 0.32 ns

Note: For the derating values at specific junction temperature and voltage supply levels, refer to Table 2-7 on
page 2-9 for derating values.
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Output Enable Register

toeckmPwH toEckmPwL

- -~
toeHp
[
1 50% 0| 50%
D_Enable
50%.
Enable toewrRE A tOEREMPRE
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toewctr | toErReCCLR toEREMCLR
50% 50% 50%
Clear ]
toEPRE2Q toecLrR2Q
5l 50% ‘ 50% 50%
EOUT
toecLk

Figure 2-18 « Output Enable Register Timing Diagram
Timing Characteristics

Table 2-73 » Output Enable Register Propagation Delays
Worst Commercial-Case Conditions: T; = 85°C, Worst-Case VCC =1.425V

Parameter Description -1 Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.45 | 0.54 ns
toesup Data Setup Time for the Output Enable Register 0.32 | 0.38 ns
toEHD Data Hold Time for the Output Enable Register 0.00 | 0.00 ns
toesuE Enable Setup Time for the Output Enable Register 0.44 | 0.53 ns
toEHE Enable Hold Time for the Output Enable Register 0.00 | 0.00 ns
toecLr2Q Asynchronous Clear-to-Q of the Output Enable Register 0.68 | 0.81 ns
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register 0.68 | 0.81 ns
tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register 0.00 | 0.00 ns
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register 0.23 | 0.27 ns
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register 0.00 | 0.00 ns
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register 0.23 | 0.27 ns
toewcLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.22 | 0.22 ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.22 | 0.22 ns
toeckmpwH | Clock Minimum Pulse Width High for the Output Enable Register 0.36 | 0.36 ns
toECKMPWL Clock Minimum Pulse Width Low for the Output Enable Register 0.32 | 0.32 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-9 for derating values.
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VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The SmartFusion library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library. For more details, refer to the IGLOO/e, Fusion,
ProASIC3/E, and SmartFusion Macro Library Guide.

A
Y

B
A—

AND2 Y
B_
A

Y

B

&/

A
MAJ3
A— B Y
B— NAND3 —
C_
c

Figure 2-23 « Sample of Combinatorial Cells
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Timing Waveforms
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Figure 2-30 - RAM Read for Pass-Through Output. Applicable to both RAM4K9 and RAM512x18.
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Figure 2-31 - RAM Read for Pipelined Output Applicable to both RAM4K9

and RAM512x18.
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Analog Sigma-Delta Digital to Analog Converter (DAC)

Unless otherwise noted, sigma-delta DAC performance is specified at 25°C with nominal power supply
voltages, using the internal sigma-delta modulators with 16-bit inputs, HCLK = 100 MHz, modulator
inputs updated at a 100 KHz rate, in voltage output mode with an external 160 pF capacitor to ground,
after trimming and digital [pre-Jcompensation.

Table 2-98 « Analog Sigma-Delta DAC

Specification Test Conditions Min. Typ. Max. | Units
Resolution 8 24 Bits
Output range 0to 2.56 \Y,
Current output mode 0 to 256 MA
Output Impedance 10 12 KQ
Current output mode 10 MQ
Output voltage compliance Current output mode 0-3.0 \%
—40°C to +100°C 0-2.7 0-34 \Y
Gain error Voltage output mode 0.3 +2 %
A2F060: —40°C to +100°C 0.3 12 %
A2F200: —40°C to +100°C 1.2 5.3 %
A2F500: —40°C to +100°C 0.3 12 %
Current output mode 0.3 +2 %
A2F060: —40°C to +100°C 0.3 +2 %
A2F200: —40°C to +100°C 1.2 5.3 %
A2F500: —40°C to +100°C 0.3 2 %
Output referred offset DACBYTEO = h’00 (8-bit) 0.25 +1 mV
—40°C to +100°C 1 25| mV
Current output mode 0.3 1 MA
—40°C to +100°C 1 2.5 PA
Integral non-linearity RMS deviation from BFSL 0.1 0.3 | % FS*
Differential non-linearity 0.05 04 | % FS*
Analog settling time Refer to V&
Figure 2-44 on
page 2-86
Power supply rejection ratio DC, full scale output 33 34 dB

Note: *FS is full-scale error, defined as the difference between the actual value that triggers the transition to full-scale
and the ideal analog full-scale transition value. Full-scale error equals offset error plus gain error. Refer to the
Analog-to-Digital Converter chapter of the SmartFusion Programmable Analog User’s Guide for more

information.
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Serial Peripheral Interface (SPI) Characteristics

This section describes the DC and switching of the SPI interface. Unless otherwise noted, all output
characteristics given for a 35 pF load on the pins and all sequential timing characteristics are related to
SPI_x_CLK. For timing parameter definitions, refer to Figure 2-47 on page 2-90.

Table 2-100 « SPI Characteristics
Commercial Case Conditions: T; = 85°C, VDD = 1.425 V, -1 Speed Grade

Symbol Description and Condition A2F060 | A2F200 | A2F500 Unit
sp1 SPI_x_CLK minimum period
SPI_x_CLK = PCLK/2 20 NA 20 ns
SPI_x_CLK = PCLK/4 40 40 40 ns
SPI_x_CLK = PCLK/8 80 80 80 ns
SPI_x_CLK = PCLK/16 0.16 0.16 0.16 us
SPI_x_CLK = PCLK/32 0.32 0.32 0.32 us
SPI_x_CLK = PCLK/64 0.64 0.64 0.64 us
SPI_x_CLK = PCLK/128 1.28 1.28 1.28 ys
SPI_x_CLK = PCLK/256 2.56 2.56 2.56 [V
sp2 SPI_x_CLK minimum pulse width high
SPI_x_CLK = PCLK/2 10 NA 10 ns
SPI_x_CLK = PCLK/4 20 20 20 ns
SPI_x_CLK = PCLK/8 40 40 40 ns
SPI_x_CLK = PCLK/16 0.08 0.08 0.08 V]
SPI_x_CLK = PCLK/32 0.16 0.16 0.16 us
SPI_x_CLK = PCLK/64 0.32 0.32 0.32 us
SPI_x_CLK = PCLK/128 0.64 0.64 0.64 ps
SPI_x_CLK = PCLK/256 1.28 1.28 1.28 us
sp3 SPI_x_CLK minimum pulse width low
SPI_x_CLK = PCLK/2 10 NA 10 ns
SPI_x_CLK = PCLK/4 20 20 20 ns
SPI_x_CLK = PCLK/8 40 40 40 ns
SPI_x_CLK = PCLK/16 0.08 0.08 0.08 us
SPI_x_CLK = PCLK/32 0.16 0.16 0.16 us
SPI_x_CLK = PCLK/64 0.32 0.32 0.32 V]
SPI_x_CLK = PCLK/128 0.64 0.64 0.64 ps
SPI_x_CLK = PCLK/256 1.28 1.28 1.28 [V
sp4 SPI_x_CLK, SPI_x_DO, SPI_x_SS rise time (10%-90%) 1 4.7 4.7 4.7 ns
sp5 SPI_x_CLK, SPI_x_DO, SPI_x_SS fall time (10%-90%) ' 34 3.4 34 ns
Notes:

1. These values are provided for a load of 35 pF. For board design considerations and detailed output buffer resistances,
use the corresponding IBIS models located on the Microsemi SoC Products Group website:
http://www.microsemi.com/index.php ?option=com_microsemi&ltemid=489&lang=en&view=salescontact.

2. For allowable pclk configurations, refer to the Serial Peripheral Interface Controller section in the SmartFusion
Microcontroller Subsystem User’s Guide.
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SmartFusion Customizable System-on-Chip (cSoC)

Inter-Integrated Circuit (I2C) Characteristics

This section describes the DC and switching of the 12C interface. Unless otherwise noted, all output
characteristics given are for a 100 pF load on the pins. For timing parameter definitions, refer to Figure 2-
48 on page 2-92.

Table 2-101 +12C Characteristics
Commercial Case Conditions: T; = 85°C, Vpp = 1.425V, -1 Speed Grade

Parameter Definition Condition Value Unit
VL Minimum input low voltage - SeeTable 2-36 on -
page 2-30
Maximum input low voltage - See Table 2-36 -
V4 Minimum input high voltage - See Table 2-36 -
Maximum input high voltage - See Table 2-36 -
VoL Maximum output voltage low loL =8 mA See Table 2-36 -
m Input current high - See Table 2-36 -
I Input current low - See Table 2-36 -
Vhyst Hysteresis of Schmitt trigger - See Table 2-33 on \Y,
inputs page 2-29
TeaLL Fall time 2 VIHmin to VILMax, Cy,q = 400 pF 15.0 ns
VIHmin to VILMax, Cjy5q = 100 pF 4.0 ns
TriSE Rise time 2 VILMax to VIHmin, Cjy,,q4 = 400pF 19.5 ns
VILMax to VIHmin, Cj,,q = 100pF 5.2 ns
Cin Pin capacitance VIN=0,f=1.0 MHz 8.0 pF
Roull-up Output buffer maximum pull- - 50 Q
down Resistance
Roull-down | Output buffer maximum pull-up - 150 Q
Resistance '
Dnax Maximum data rate Fast mode 400 Kbps
tLow Low period of 12C_x_SCL 3 - 1 pclk cycles
thicH High period of 12C_x_SCL 3 - 1 pclk cycles
tHD:sTA START hold time 3 - 1 pclk cycles
tsu:sTA START setup time 3 - 1 pclk cycles
tHD:DAT DATA hold time 3 - 1 pclk cycles
tsu.paT DATA setup time 3 - 1 pclk cycles
Notes:

1. These maximum values are provided for information only. Minimum output buffer resistance values depend on
VCCxxxxIOBx, drive strength selection, temperature, and process. For board design considerations and detailed output
buffer resistances, use the corresponding IBIS models located on the SoC Products Group website at
http://www.microsemi.com/index.php ?option=com_microsemi&Iltemid=489&lang=en&view=salescontact.

2. These values are provided for a load of 100 pF and 400 pF. For board design considerations and detailed output buffer
resistances, use the corresponding IBIS models located on the SoC Products Group website at
http://www.microsemi.com/index.php ?option=com_microsemi&ltemid=489&lang=en&view=salescontact.

3. For allowable Pclk configurations, refer to the Inter-Integrated Circuit (I2C) Peripherals section in the SmartFusion
Microcontroller Subsystem User’s Guide.
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SmartFusion Customizable System-on-Chip (cSoC)

4 — SmartFusion Programming

1. The FPGA fabric

2. The embedded nonvolatile memories (eNVMs)
3. The embedded flash ROM (eFROM)

1. In-system programming (ISP)

2. In-application programming (IAP)
a. A2F060 and A2F500: The FPGA fabric, eNVM, and eFROM
b. A2F200: Only the FPGA fabric and the eNVM

3. Pre-programming (non-ISP)
Programming, whether ISP or IAP methodologies are employed, can be done in two ways:

1. Securely using the on chip AES decryption logic

2. In plain text

In-System Programming

In-System Programming is performed with the aid of external JTAG programming hardware. Table 4-1
describes the JTAG programming hardware that will program a SmartFusion cSoC and Table 4-2 defines
the JTAG pins that provide the interface for the programming hardware.

Table 4-1 « Supported JTAG Programming Hardware

SmartFusion cSoCs have three separate flash areas that can be programmed:

There are essentially three methodologies for programming these areas:

Program Program Program

Dongle Source JTAG swp' SwWv? FPGA eFROM eNVM
FlashPro3/4 | SoC Products Group Yes No No Yes Yes Yes
ULINK Pro Keil Yes Yes Yes Yes® Yes® Yes
ULINK2 Keil Yes Yes Yes Yes3 Yes® Yes
IAR J-Link IAR Yes Yes Yes Yes3 Yes® Yes
Notes:
1. SWD = ARM Serial Wire Debug
2. SWV = ARM Serial Wire Viewer
3. Planned support
Table 4-2 « JTAG Pin Descriptions
Pin Name Description
JTAGSEL ARM Cortex-M3 or FPGA test access port (TAP) controller selection
TRSTB Test reset bar
TCK Test clock
TMS Test mode select
TDI Test data input
TDO Test data output
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Pin Descriptions

Special Function Pins

Name

Type

Polarity/Bus Size

Description

NC

No connect

This pin is not connected to circuitry within the device. These pins can
be driven to any voltage or can be left floating with no effect on the
operation of the device.

DC

Do not connect.

This pin should not be connected to any signals on the PCB. These
pins should be left unconnected.

LPXIN

Low power 32 KHz crystal oscillator.

Input from the 32 KHz oscillator. Pin for connecting a low power 32
KHz watch crystal. If not used, the LPXIN pin can be left floating. For
more information, see the PLLs, Clock Conditioning Circuitry, and On-
Chip Crystal Oscillators section in the SmartFusion Microcontroller
Subsystem User’s Guide.

LPXOUT

Low power 32 KHz crystal oscillator.

Output to the 32 KHz oscillator. Pin for connecting a low power 32 KHz
watch crystal. If not used, the LPXOUT pin can be left floating. For
more information, see the PLLs, Clock Conditioning Circuitry, and On-
Chip Crystal Oscillators section in the SmartFusion Microcontroller
Subsystem User’s Guide.

MAINXIN

Main crystal oscillator circuit.

Input to the crystal oscillator circuit. Pin for connecting an external
crystal, ceramic resonator, or RC network. When using an external
crystal or ceramic oscillator, external capacitors are also
recommended. Refer to documentation from the crystal oscillator
manufacturer for proper capacitor value.

If an external RC network or clock input is used, the RC components
are connected to the MAINXIN pin, with MAINXOUT left floating. When
the main crystal oscillator is not being used, MAINXIN and MAINXOUT
pins can be left floating.

For more information, see the PLLs, Clock Conditioning Circuitry, and
On-Chip Crystal Oscillators section in the SmartFusion Microcontroller
Subsystem User’s Guide.

MAINXOUT

Out

Main crystal oscillator circuit.

Output from the crystal oscillator circuit. Pin for connecting external
crystal or ceramic resonator. When using an external crystal or ceramic
oscillator, external capacitors are also recommended. Refer to
documentation from the crystal oscillator manufacturer for proper
capacitor value.

If an external RC network or clock input is used, the RC components
are connected to the MAINXIN pin, with MAINXOUT left floating. When
the main crystal oscillator is not being used, MAINXIN and MAINXOUT
pins can be left floating.

For more information, see the PLLs, Clock Conditioning Circuitry, and
On-Chip Crystal Oscillators section in the SmartFusion Microcontroller
Subsystem User’s Guide.
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Pin Descriptions

Analog Front-End (AFE)

Associated With

Name Type Description ADC/SDD SCB
ABPSO In SCB 0/ active bipolar prescaler input 1. ADCO SCBO

See the Active Bipolar Prescaler (ABPS) section in the SmartFusion

Programmable Analog User’s Guide.
ABPS1 In SCB 0/ active bipolar prescaler Input 2 ADCO SCBO
ABPS2 In SCB 1/ active bipolar prescaler Input 1 ADCO SCB1
ABPS3 In SCB 1/ active bipolar prescaler Input 2 ADCO SCB1
ABPS4 In SCB 2/ active bipolar prescaler Input 1 ADCA1 SCB2
ABPS5 In SCB 2 / active bipolar prescaler Input 2 ADCA1 SCB2
ABPS6 In SCB 3/ active bipolar prescaler Input 1 ADC1 SCB3
ABPS7 In SCB 3/ active bipolar prescaler input 2 ADC1 SCB3
ABPS8 In SCB 4 / active bipolar prescaler input 1 ADC2 SCB4
ABPS9 In SCB 4 / active bipolar prescaler input 2 ADC2 SCB4
ADCO In ADC 0 direct input 0 / FPGA Input. ADCO SCBO

See the "Sigma-Delta Digital-to-Analog Converter (DAC)" section in

the SmartFusion Programmable Analog User’s Guide.
ADCA1 In ADC 0 direct input 1 / FPGA input ADCO SCBO
ADC2 In ADC 0 direct input 2 / FPGA input ADCO SCB1
ADC3 In ADC 0 direct input 3 / FPGA input ADCO SCB1
ADC4 In ADC 1 direct input 0 / FPGA input ADC1 SCB2
ADC5 In ADC 1 direct input 1 / FPGA input ADC1 SCB2
ADC6 In ADC 1 direct input 2 / FPGA input ADCA1 SCB3
ADC7 In ADC 1 direct input 3 / FPGA input ADC1 SCB3
ADC8 In ADC 2 direct input 0 / FPGA input ADC2 SCB4
ADC9 In ADC 2 direct input 1/ FPGA input ADC2 SCB4
ADC10 In ADC 2 direct input 2 / FPGA input ADC2 N/A
ADC11 In ADC 2 direct input 3 / FPGA input ADC2 N/A
CMO In SCB 0/ high side of current monitor / comparator ADCO SCBO

Positive input. See the Current Monitor section in the SmartFusion

Programmable Analog User’s Guide.
CM1 In SCB 1/ high side of current monitor / comparator. Positive input. ADCO SCB1
CM2 In SCB 2 / high side of current monitor / comparator. Positive input. ADCA1 SCB2
CM3 In SCB 3/ high side of current monitor / comparator. Positive input. ADCA1 SCB3
Cm4 In SCB 4 / high side of current monitor / comparator. Positive input. ADC2 SCB4
Note: Unused analog inputs should be grounded. This aids in shielding and prevents an undesired coupling path.
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&S Microsemi

Pin CS288

No. A2F060 Function A2F200 Function A2F500 Function

F12 EMC_AB[12]/I010NDBOVO EMC_AB[12]/I010NDBOVO EMC_AB[12]/I014NDBOVO
F13 GND GND GND

F14 GCB1/1019PPBOVO GCC1/1026PPB1V0 GCC1/1035PPB1V0
F15 GNDQ GNDQ GNDQ

F16 VCCFPGAIOB1 VCCFPGAIOB1 VCCFPGAIOBH1

F17 GCBO0/IO19NPBOVO 1024NDB1V0 I0O33NDB1V0

F19 1023NDB1V0 GDB1/I030PDB1V0 GDB1/1039PDB1V0
F21 GCA2/1021PDB1V0 GDB0/IO30NDB1VO0 GDBO0/IO39NDB1V0
G1 I041NDB5V0 I067NDB5V0 I084NDB5V0

G3 GFC2/1041PDB5V0 GFC2/1067PDB5V0 GFC2/1084PDB5V0
G5 NC GFB1/1065PDB5V0 GFB1/1082PDB5V0
G6 EMC_DB[10]/I043NDB5V0 EMC_DB[10]/IO69NDB5V0 EMC_DB[10]/IO86NDB5V0

G9 NC GFCO0/I066NPB5V0 GFCO0/IO83NPB5V0
G13 GCAO0/I020NPBOVO GCCO0/I026NPB1V0 GCCO0/IO35NPB1V0
G16 NC GDAO0/IO31NDB1V0 GDAO0/I040NDB1V0
G17 1022NPB1V0 GDC1/1029PDB1V0 GDC1/I038PDB1V0
G19 GCC2/1023PDB1V0 GDCO0/I029NDB1V0 GDCO0/I038NDB1V0
G21 GND GND GND

HA1 EMC_DBI[9]/1040PPB5V0 EMC_DB[9]/GEC1/I063PPB5V0 EMC_DB[9]/GEC1/I080PPB5V0

H3 GND GND GND

H5 NC GFBO0/IO65NDB5V0 GFB0/I0O82NDB5V0

H6 EMC_DBJ[7]/I0O39PDB5V0 EMC_DBI[7]/GEB1/1062PDB5V0 EMC_DB[7]/GEB1/1079PDB5V0

H8 GND GND GND

H9 VCC VCC VCC

H10 GND GND GND

H11 VCC VCC VCC

H12 GND GND GND

H13 VCC VCC VCC

H14 GND GND GND

H16 NC GDA1/1031PDB1V0 GDA1/1040PDB1V0
H17 NC GDC2/I032PPB1V0 GDC2/1041PPB1V0
Notes:

1. Shading denotes pins that do not have completely identical functions from density to density. For example, the bank
assignment can be different for an I/O, or the function might be available only on a larger density device.

2. *: Indicates that the signal assigned to the pins as a CLKBUF/CLKBUF_LVPECL/CLKBUF_LVDS goes through a
glitchless mux. In order for the glitchless mux to operate correctly, the signal must be a free-running clock signal. Refer to
the 'Glitchless MUX’ section in the SmartFusion Microcontroller Subsystem User’s Guide for more details.
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Pin FG256

No. A2F060 Function A2F200 Function A2F500 Function
M11 ADC6 TM2 TM2

M12 ADC5 CM2 CM2

M13 SPI_0_SS/GPIO_19 SPI_0_SS/GPIO_19 SPI_0_SS/GPIO_19
M14 VCCMSSIOB2 VCCMSSIOB2 VCCMSSIOB2
M15 SPI_0_CLK/GPIO_18 SPI_0_CLK/GPIO_18 SPI_0_CLK/GPIO_18
M16 SPI_0_DI/GPIO_17 SPI_0_DI/GPIO_17 SPI_0_DI/GPIO_17
N1 GPIO_8/1025RSB4V0 MAC_RXD[1])/I053RSB4V0 MAC_RXD[1]/I062RSB4V0

N2 VCCMSSIOB4 VCCMSSIOB4 VCCMSSIOB4

N3 VCC15A VCC15A VCC15A

N4 VCC33AP VCC33AP VCC33AP

N5 NC ABPS3 ABPS3

N6 ADC4 TM1 TM1

N7 NC GND33ADCO GND33ADCO
N8 VCC33ADCO VCC33ADC1 VCC33ADC1

N9 ADC8 ADC5 ADC5

N10 CMO CM3 CM3

N11 GNDAQ GNDAQ GNDAQ

N12 VAREFOUT VAREFOUT VAREFOUT
N13 NC GNDSDD1 GNDSDD1

N14 NC VCC33SDD1 VCC33SDD1
N15 GND GND GND

N16 SPI_0_DO/GPIO_16 SPI_0_DO/GPIO_16 SPI_0_DO/GPIO_16

P1 GNDSDDO GNDSDDO GNDSDDO

P2 VCC33SDbD0 VCC33SDD0 VCC33SDD0

P3 VCC33N VCC33N VCC33N

P4 GNDA GNDA GNDA

P5 GNDAQ GNDAQ GNDAQ

P6 NC CM1 CM1

P7 NC ADC2 ADC2

P8 NC VCC15ADCO VCC15ADCO

P9 ADC9 ADC6 ADC6
Notes:

1. Shading denotes pins that do not have completely identical functions from density to density. For example, the bank
assignment can be different for an I/O, or the function might be available only on a larger density device.

2. *: Indicates that the signal assigned to the pins as a CLKBUF/CLKBUF_LVPECL/CLKBUF_LVDS goes through a
glitchless mux. In order for the glitchless mux to operate correctly, the signal must be a free-running clock signal. Refer to
the 'Glitchless MUX’ section in the SmartFusion Microcontroller Subsystem User’s Guide for more details.
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