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Embedded - System On Chip (SoC): The
Heart of Modern Embedded Systems

Embedded - System On Chip (SoC) refers to an
integrated circuit that consolidates all the essential
components of a computer system into a single chip. This
includes a microprocessor, memory, and other peripherals,
all packed into one compact and efficient package. SoCs
are designed to provide a complete computing solution,
optimizing both space and power consumption, making
them ideal for a wide range of embedded applications.

What are Embedded - System On Chip (SoC)?

System On Chip (SoC) integrates multiple functions of a
computer or electronic system onto a single chip. Unlike
traditional multi-chin solutions. SoCs comhine a central

Details

Product Status Active

Architecture MCU, FPGA

Core Processor ARM® Cortex®-M3

Flash Size 512KB

RAM Size 64KB

Peripherals DMA, POR, WDT
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Speed 80MHz

Primary Attributes ProASIC®3 FPGA, 500K Gates, 11520 D-Flip-Flops
Operating Temperature 0°C ~ 85°C (T))

Package / Case 256-LBGA

Supplier Device Package 256-FPBGA (17x17)
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&S Microsemi

SmartFusion Customizable System-on-Chip (cSoC)

SmartFusion cSoC System Architecture
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Note: Architecture for A2F200
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SmartFusion Family Overview

Specify 170 States During Programming

Load fram File. .. Save ko file... [ show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Dutput Only)
BIST ADLIB:INBUF T2 1
BYPASS_1O ADLIB:INBUF K1 1
CLE ADLIB:INBUF B1 1
EMOUT ADLIB:INBUF J1E 1
LED ADLIB:OUTBUF b3 i}
MOMITOR[D] ADLIB:OUTBUF BS i}
MOMITOR[1] ADLIB:OUTBUF C7? z
MOMITOR[Z] ADLIB:OUTBUF k] z
MOMITOR[3] ADLIB:OUTBUF D7 z
MOMITOR[E] ADLIB:OUTBUF AT z
OEa ADLIB:INBUF E4 z
OEb ADLIB:INBUF F1 z
OSC_EM ADLIB:INBUF K3 z
FAD[10] ADLIB:BIBUF_LWCMOS33U B z
FAD[11] ADLIB:BIBUF_LWCMOS33D R7 z
FAD[12] ADLIB:BIBUF_LWCMOS33U D11 z
FAD[13] ADLIB:BIBUF_LWCMOS33D c1z z
FAD[14] ADLIB:BIBUF_LWCMOS33U RE z LI
Help | QK I Cancel |

Figure 1-1 «

1/0 States During Programming Window

6. Click OK to return to the FlashPoint — Programming File Generator window.

Note:

/0O States During programming are saved to the ADB and resulting programming files after
completing programming file generation.
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SmartFusion Customizable System-on-Chip (cSoC)

Standby Mode
Poyn = Prc-osc + PLpxTaL-osc
Time Keeping Mode

Ppyn = PLpxTaL-osc

Global Clock Dynamic Contribution—P¢; ock

SoC Mode

PcLock = (Pact * Nspine * Pac2 + Nrow * PAC3 + Ng_cerL * Pacs) * Fork

Nspine is the number of global spines used in the user design—guidelines are provided in the
"Device Architecture" chapter of the SmartFusion FPGA Fabric User's Guide.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the "Device
Architecture" chapter of the SmartFusion FPGA Fabric User's Guide.

FcLk is the global clock signal frequency.

Ns_ceLL is the number of VersaTiles used as sequential modules in the design.
Standby Mode and Time Keeping Mode
PcLock =0 W

Sequential Cells Dynamic Contribution—Pg_cg;

SoC Mode

Ps.ceLL = Ns.ceLL * (Pacs + (041 /2) * Pacs) * Fork

Ns_ceLL is the number of VersaTiles used as sequential modules in the design. When a multi-tile
sequential cell is used, it should be accounted for as 1.

QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-17 on page 2-18.
FcLk is the global clock signal frequency.

Standby Mode and Time Keeping Mode
Ps.ceLL =0W

Combinatorial Cells Dynamic Contribution—P¢_cg;

SoC Mode
PccewL = Ne-cerl”™ (@1 /2) * Pac7 * Fork
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.

QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-17 on page 2-18.
FcLk is the global clock signal frequency.

Standby Mode and Time Keeping Mode
Pc.ceLL =0 W

Routing Net Dynamic Contribution—Pygr

SoC Mode
PNeT = (Ns.ceLL * No-ceLl) * (01 /2) * Pacs * Fork
Ns_ceLL is the number VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-17 on page 2-18.
FcLk is the frequency of the clock driving the logic including these nets.
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1.5 VLVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.5V applications. It uses a 1.5 V input buffer and a push-pull output buffer.

&S Microsemi

SmartFusion Customizable System-on-Chip (cSoC)

Table 2-53 * Minimum and Maximum DC Input and Output Levels
Applicable to FPGA 1/0 Banks

1.5V
LVCMOS VIL VIH VOL VOH loL|lon| losL | losH | L | H
Drive Min. Max. Min. Max. Max. Min. Max. [Max.
Strength| V ', v v ' v mA|[mA|mA' | mA! [uA2|uAZ2
2 mA -0.3 0.35* 0.65* 1.575 0.25* 0.75* 21 2|16 | 13 | 15] 15
VCCxxxxIOBx | VCCxxxxIOBx VCCxxxxIOBx [ VCCxxxxIOBx
4 mA - 0.35* 0.65* 1.575 0.25* 0.75* 4 4) 33| 25 [15]|15
0.3 [ VCCxxxxIOBx | VCCxxxxIOBx VCCxxxxIOBx | VCCxxxxIOBx
6 mA - 0.35* 0.65* 1.575 0.25* 0.75* 66|39 (32 (|15] 15
0.3 | VCCxxxxIOBx | VCCxxxxIOBx VCCxxxxIOBx [ VCCxxxxIOBx
8 mA - 0.35* 0.65* 1.575( 0.25* VCC 0.75* 8|8 55|66 |15]15
0.3 [ VCCxxxxIOBx | VCCxxxxIOBx VCCxxxxIOBx
12 mA - 0.35* 0.65 * 1.575 0.25* 0.75* 12 (12| 55 | 66 | 15| 15
0.3 | VCCxxxxIOBx | VCCxxxxIOBx VCCxxxxIOBx | VCCxxxxIOBx
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Software default selection highlighted in gray.
Table 2-54 « Minimum and Maximum DC Input and Output Levels
Applicable to MSS I/0O Banks
1.5V
LVCMOS VIL VIH VOL VOH loL|lon| losL [losnH | i | v
Drive Min. Max. Min. Max. Max. Min. Max. | Max. HA
Strength| V Y, ', Y, Y, Y, mA|mA| mA! | mA? |uA?| 2
2 mA -0.3 0.35* 0.65 * 1.575 0.25* 0.75* 21 2| 16 | 13 [15]15
VCCxxxxIOBx | VCCxxxxIOBx VCCxxxxIOBx | VCCxxxxIOBx
Notes:
1. Currents are measured at high temperature (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 1 R=1K Rto GND for t,,/ t,,/ t,,g
Test Point
Datapath 35 pF Enable Path 35 pFforty /s !ty Iy s
T T 35 pF fort,,/t ,
Figure 2-9 « AC Loading
Table 2-55 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) Vger (typ.) (V) CLoap (pPF)
0 1.5 0.75 - 35
* Measuring point = Vy;, See Table 2-22 on page 2-24 for a complete table of trip points.
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SmartFusion DC and Switching Characteristics

Table 2-88  RAM512X18
Worst Commercial-Case Conditions: T, = 85°C, Worst-Case VCC = 1.425 V

Parameter Description -1 Std. | Units
tas Address setup time 0.25 0.30 ns
tAH Address hold time 0.00 0.00 ns
tens REN, WEN setup time 0.09 0.11 ns
tenH REN, WEN hold time 0.06 0.07 ns
tbs Input data (WD) setup time 0.19 0.22 ns
toH Input data (WD) hold time 0.00 0.00 ns
tckar Clock High to new data valid on RD (output retained, WMODE = 0) 2.19 2.63 ns
tcka2 Clock High to new data valid on RD (pipelined) 0.91 1.09 ns
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same | 0.38 0.43 ns
address—applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same | 0.44 0.50 ns
address—applicable to opening edge
trsTBQ RESET Low to data out Low on RD (flow-through) 0.94 1.12 ns
RESET Low to data out Low on RD (pipelined) 0.94 1.12 ns
tremrsTe | RESET removal 0.29 0.35 ns
tRECRSTB RESET recovery 1.52 1.83 ns
tupwrsTe | RESET minimum pulse width 0.22 0.22 ns
teye Clock cycle time 3.28 3.28 ns
Fmax Maximum clock frequency 305 305 MHz
Notes:

1. For more information, refer to the Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-Based cSoCs and
FPGAs application note.

2. 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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Voltage Regulator

Table 2-99 « Voltage Regulator

&S Microsemi

SmartFusion Customizable System-on-Chip (cSoC)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
VouT Output voltage T,=25°C 1.425 1.5 1.575 \Y
Vos Output offset voltage T = 25°C 11 mV
ICC33A |Operation current  |T;=25°C lLoap =1 mMA 3.4 mA
lLoap = 100 mA 1" mA
lLoap=0.5A 21 mA
AVoyt [Load regulation T,=25°C lLoap=1mAto 0.5A 5.8 mV
AVoutr  [Line regulation T,=25°C VCC33A =297 Vto3.63V 5.3 mV/V
lLoap =1 mMA
VCC33A=297V103.63V 53 mv/V
lLoap= 100 mA
VCC33A=297V103.63V 53 mvV/V
ILoap = 500mA
Dropout voltage! [T, =25°C lLoap = 1 MA 0.63 %
lLoap = 100 mA 0.84 \
lLoap=0.5A 1.35 \
Iptase |PTBase current T,=25°C lLoap =1 MA 48 MA
ILoap = 100 mA 736 pA
lLoap =0.5A 12 mA
Startup time? T,=25°C 200 V&
Notes:

1. Dropout voltage is defined as the minimum VCC33A voltage. The parameter is specified with respect to the output
voltage. The specification represents the minimum input-to-output differential voltage required to maintain regulation.

2. Assumes 10 uF.

Revision 13
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SmartFusion Programming
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SmartFusion Customizable System-on-Chip (cSoC)

User I/O Naming Conventions

The naming convention used for each FPGA user I/O is Gmn/IOuxwByVz, where:

Gmn is only used for I/Os that also have CCC access—i.e., global pins. Refer to the "Global /0O Naming
Conventions" section on page 5-6.

u = |/O pair number in bank, starting at 00 from the northwest I1/0 bank and proceeding in a clockwise
direction.

x = P (positive) or N (negative) or S (single-ended) or R (regular, single-ended).

w = D (Differential Pair), P (Pair), or S (Single-Ended). D (Differential Pair) if both members of the pair
are bonded out to adjacent pins or are separated only by one GND or NC pin; P (Pair) if both members of
the pair are bonded out but do not meet the adjacency requirement; or S (Single-Ended) if the 1/O pair is
not bonded out. For Differential Pairs (D), adjacency for ball grid packages means only vertical or
horizontal. Diagonal adjacency does not meet the requirements for a true differential pair.

B = Bank

y = Bank number starting at 0 from northwest 1/0 bank and incrementing clockwise.

V = Reference voltage

z = VREF mini bank number.

The FPGA user I/O pin functions as an input, output, tristate or bidirectional buffer. Input and output
signal levels are compatible with the I/O standard selected. Unused I/O pins are disabled by Libero SoC
software and include a weak pull-up resistor. During power-up, the used I/O pins are tristated with no

pull-up or pull-down resistors until I/O enable (there is a delay after voltage stabilizes, and different 1/0O
banks power up sequentially to avoid a surge of ICCI).

Unused 1/Os are configured as follows:

* Output buffer is disabled (with tristate value of high impedance)

* Input buffer is disabled (with tristate value of high impedance)

*  Weak pull-up is programmed

Some of these pins are also multiplexed with integrated peripherals in the MSS (Ethernet MAC and
external memory controller).

All unused MSS 1/Os are tristated by default (with output buffer disabled). However, you can configure it
as weak pull-up or pull-down by using Libero SoC I/O attributor window. The Schmitt trigger is disabled.

Essentially, 1/0Os have the reset values as defined in Table 19-25 IOMUX_n_CR, in the SmartFusion
Microcontroller Subsystem User's Guide.

By default, during programming 1/0Os become ftristated and weakly pulled up to VCCxxxxIOBx. You can
modify the I/O states during programming in FlashPro. For more details, refer to "Specifying 1/0 States
During Programming" on page 1-3. With the VCCI and VCC supplies continuously powered up, when the
device transitions from programming to operating mode, the I/Os are instantly configured to the desired
user configuration. For more information, see the SmartFusion FPGA User |/Os section in the
SmartFusion FPGA Fabric User’s Guide.
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Pin Descriptions

TQ144

Pin Number A2F060 Function
37 VCC33AP
38 VCC33N
39 SDDO
40 GNDA
41 GNDAQ
42 GNDAQ
43 ADCO
44 ADC1
45 ADC2
46 ADC3
47 ADC4
48 ADC5
49 ADC6
50 ADC7
51 ADCS8
52 ADC9
53 ADC10
54 NC
55 NC
56 NC
57 GND15ADCO
58 VCC15ADCO
59 GND33ADCO
60 VCC33ADCO
61 GND33ADCO
62 VAREFO
63 ABPS0
64 ABPS1
65 CMO
66 TMO
67 GNDTMO
68 GNDAQ
69 GNDA
70 GNDVAREF
71 VAREFOUT
72 PU_N
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Pin Descriptions

Pin CS288

No. A2F060 Function A2F200 Function A2F500 Function

A1 VCCFPGAIOBO VCCFPGAIOBO VCCFPGAIOBO

A2 GNDQ GNDQ GNDQ

A3 EMC_CLK/IOOONDBOVO EMC_CLK/GAAO/IO00ONDBOVO EMC_CLK/GAAO0/I002NDBOVO

A4 EMC_RW_N/IO00PDB0OVO EMC_RW_N/GAA1/1000PDB0OV0O EMC_RW_N/GAA1/1002PDB0OVO0

A5 GND GND GND

AB EMC_CS1_N/IO01PDBOVO EMC_CS1_N/GAB1/I001PDBOVO | EMC_CS1_N/GAB1/|005PDB0OVO

A7 EMC_CS0_N/IO01NDBOVO EMC_CS0_N/GABO/IO01INDBOVO | EMC_CS0_N/GABO0/IO05NDBOVO

A8 EMC_AB[0]/IO04NPB0OV0O EMC_ABI0]/IO04NPB0OVO EMC_ABI[0]/IO06NPBOVO

A9 VCCFPGAIOBO VCCFPGAIOBO VCCFPGAIOBO

A10 EMC_AB[4]/IO06NDBOVO EMC_AB[4]/IO06NDB0OV0O EMC_ABI[4]/I0O10NDB0OVO
A1 EMC_AB[8]/IO08NPB0OVO EMC_AB[8]/IO08NPBOVO EMC_ABI8]/IO13NPB0OVO
A12 EMC_AB[14]/I011NPBOVO EMC_AB[14]/I011NPB0OVO EMC_AB[14]/I015NPB0OVO
A13 GND GND GND

A14 EMC_AB[18]/I013NDBOVO EMC_AB[18]/I013NDB0OVO EMC_AB[18]/I018NDBOVO0
A15 EMC_AB[24]/I016NDBOVO EMC_AB[24]/I016NDBOVO EMC_AB[24]/I020NDBOVO
A16 EMC_AB[25])/I016PDB0OV0O EMC_AB[25]/I016PDB0V0 EMC_AB[25]/I020PDB0OV0O
A17 VCCFPGAIOBO VCCFPGAIOBO VCCFPGAIOBO

A18 EMC_ABJ[20])/I014NDB0OVO EMC_ABJ[20]/I014NDB0OVO EMC_ABJ[20]/I021NDB0OV0O
A19 EMC_AB[21]/1014PDB0OVO EMC_ABI[21]/I014PDBOVO EMC_AB[21]/1021PDB0OVO
A20 GNDQ GNDQ GNDQ

A21 GND GND GND

AA1 ADCA1 ABPS1 ABPS1

AA2 GNDAQ GNDAQ GNDAQ

AA3 GNDA GNDA GNDA

AA4 VCC33N VCC33N VCC33N

AA5 SDDO SDDO SDDO

AAG ADCO ABPS0 ABPS0

AA7 NC GNDTMO GNDTMO

AA8 NC ABPS2 ABPS2

AA9 NC VAREFO VAREFO
AA10 NC GND15ADCO GND15ADCO
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 Descriptions

Pin FG256

No. A2F060 Function A2F200 Function A2F500 Function
F14 1021NDB1V0 GCBO0/I027NDB1V0 GCB0/I034NDB1V0
F15 GND GND GND

F16 VCCENVM VCCENVM VCCENVM

G1 EMC_DB[8)/IO40NDB5V0

EMC_DB([8)/GEC0/I063NDB5V0

EMC_DBI[8)/GEC0/IO80NDB5V0

G2 EMC_DB([7]/I039PDB5V0

EMC_DBI[7]/GEB1/I062PDB5V0

EMC_DBI[7]/GEB1/I079PDB5V0

G3 EMC_DB[6]/IO39NDB5V0

EMC_DB[6]/GEBO0/IO62NDB5V0

EMC_DB[6]/GEB0/IO79NDB5V0

G4 GFC2/I041PDB5V0 GFC2/I067PDB5V0 GFC2/I084PDB5V0
G5 I041NDB5VO0 |067NDB5V0 |084NDB5V0
G6 GND GND GND

G7 vVCC VCC VCC

G8 GND GND GND

G9 vCCe VCC vVCC

G10 GND GND GND

G11 VCCFPGAIOB1 VCCFPGAIOBH1 VCCFPGAIOBH1
G12 VPP VPP VPP

G13 TRSTB TRSTB TRSTB

G14 ™S ™S ™S

G15 TCK TCK TCK

G16 GNDENVM GNDENVM GNDENVM

H1 GND GND GND

H2 EMC_DB[5)/I038PPB5V0 EMC_DB[5)/GEA1/I061PPB5V0 EMC_DB[5)/GEA1/I078PPB5V0
H3 VCCFPGAIOB5 VCCFPGAIOB5 VCCFPGAIOB5

H4 EMC_DB[1]/I036PDB5V0

EMC_DB[1]/GEB2/I059PDB5V0

EMC_DBI[1]/GEB2/I076PDB5V0

H5 EMC_DB[0]/IO36NDB5V0

EMC_DB[0]/GEA2/I059NDB5V0

EMC_DB[0]/GEA2/I076NDB5V0

H6 VCCFPGAIOB5 VCCFPGAIOB5 VCCFPGAIOB5
H7 GND GND GND
H8 VCC VCC VCC
H9 GND GND GND
H10 VCC VCC VCC
H11 GND GND GND
H12 VJTAG VJTAG VJTAG
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.

5-46
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SmartFusion Customizable System-on-Chip (cSoC)

FG484
Pin Number A2F200 Function A2F500 Function

B3 NC NC

B4 NC NC

B5 VCCFPGAIOBO VCCFPGAIOBO

B6 EMC_RW_N/GAA1/1000PDB0OVO EMC_RW_N/GAA1/1002PDB0V0
B7 NC I004PPB0OV0O

B8 VCCFPGAIOBO VCCFPGAIOBO

B9 EMC_BYTEN[0J/GAC0/IO02NDBOVO EMC_BYTEN[0]/GAC0/IO07NDBOV0O
B10 EMC_ABJ2]/IO05NDB0V0 EMC_ABJ[2]/IO09NDB0OV0
B11 EMC_AB[3]/I005PDB0V0 EMC_ABI3]/I009PDB0OV0
B12 EMC_ABI6]/IO07NDBOVO0 EMC_ABI6]/I012NDB0OVO0
B13 EMC_ABJ[14]/I011NDBQOVO0 EMC_ABJ[14]/I015NDB0V0
B14 EMC_AB[15]/1011PDB0OVO0 EMC_ABJ[15]/I015PDBO0OV0
B15 VCCFPGAIOBO VCCFPGAIOBO

B16 EMC_ABJ[18]/I013NDB0OV0 EMC_ABJ[18]/I018NDB0OV0
B17 EMC_AB[19)/1013PDB0V0 EMC_AB[19])/I018PDB0OV0
B18 VCCFPGAIOBO VCCFPGAIOBO

B19 GBB0/I018NDB0OV0O GBB0/I024NDB0OV0

B20 GBB1/I018PDBOV0 GBB1/I024PDB0OV0

B21 GND GND

B22 GBAZ2/1020PDB1V0 GBAZ2/1027PDB1V0

C1 EMC_DB[14]/GAB2/I071NDB5V0 EMC_DB[14]/GAB2/I088NDB5V0
C2 NC NC

C3 NC NC

C4 NC I001NDBOVO

C5 NC I001PDBOVO

C6 EMC_CLK/GAA0/IO00NDBOVO EMC_CLK/GAA0/I002NDB0OVO
Cc7 NC I003PPBOVO

C8 NC I004NPBOVO

C9 EMC_BYTEN[1]/GAC1/I002PDB0V0 EMC_BYTEN[1]/GAC1/I007PDB0OV0
C10 EMC_OEN1_N/IO03PDB0VO EMC_OEN1_N/IO08PDBOVO
Cc11 GND GND
C12 VCCFPGAIOBO VCCFPGAIOBO
C13 EMC_AB|[8]/IO08NDBOVO EMC_ABI8]/I0O13NDBOVO0
C14 EMC_AB[16]/1012NDB0V0 EMC_AB[16]/1017NDB0V0

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/0O, 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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FG484
Pin Number A2F200 Function A2F500 Function
C15 EMC_AB[17]/1012PDB0V0 EMC_ABJ[17]/I017PDBOV0
C16 EMC_ABJ[24]/I016NDB0OVO EMC_ABJ[24]/I020NDB0OV0
Cc17 EMC_AB[22]/I015NDB0V0O EMC_ABJ[22]/I019NDB0V0
C18 EMC_AB[23]/1015PDB0V0 EMC_ABJ[23]/I019PDB0OV0
C19 GBAO0/I0O19NPB0OVO GBAO/I0O23NPB0OVO0
Cc20 NC NC
C21 GBC2/1021PDB1V0 GBC2/1030PDB1V0
C22 GBB2/I020NDB1V0 GBB2/I027NDB1V0
D1 GND GND
D2 EMC_DB[12]/I070NDB5V0 EMC_DB[12]/I087NDB5V0
D3 EMC_DB[13]/GAC2/I070PDB5V0 EMC_DBJ[13])/GAC2/I087PDB5V0
D4 NC NC
D5 NC NC
D6 GND GND
D7 NC IO00ONPBOVO
D8 NC IO03NPBOVO
D9 GND GND
D10 EMC_OENO_N/IO03NDB0OVO EMC_OENO_N/IO08NDB0OVO
D11 EMC_AB[10])/IO09NDB0OV0O EMC_AB[10])/I0O11NDB0OVO
D12 EMC_ABJ[11])/IO09PDB0OV0 EMC_AB[11]/1011PDB0OV0O
D13 EMC_ABI[9]/I008PDB0OVO0 EMC_ABI9]/I0O13PDB0V0O
D14 GND GND
D15 GBC1/I017PPB0OVO GBC1/I022PPB0OV0
D16 EMC_AB[25]/I016PDB0V0 EMC_ABJ[25]/I020PDB0OV0
D17 GND GND
D18 GBA1/1019PPB0OV0 GBA1/1023PPB0OV0
D19 NC NC
D20 NC NC
D21 1021NDB1V0 IO30NDB1V0
D22 GND GND
E1 GFC2/I067PPB5V0 GFC2/I084PPB5V0
E2 VCCFPGAIOB5 VCCFPGAIOB5
E3 GFA2/I068PDB5V0 GFA2/I085PDB5V0
E4 GND GND
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/0O, 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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FG4384
Pin Number A2F200 Function A2F500 Function

L9 VCC VCC

L10 GND GND

L11 VCC VCC

L12 GND GND

L13 VCC VCC

L14 GND GND

L15 VCC VCC

L16 GND GND

L17 GNDQ GNDQ

L18 GDAZ2/I033NDB1V0 GDA2/1042NDB1V0
L19 VCCFPGAIOB1 VCCFPGAIOB1
L20 GDB1/I030PDB1V0 GDB1/I039PDB1V0
L21 GDBO0/IO30NDB1V0 GDBO0/IO39NDB1V0
L22 GDC2/I032PDB1V0 GDC2/I041PDB1V0
M1 NC I071PDB5V0
M2 NC I071NDB5V0
M3 VCCFPGAIOB5 VCCFPGAIOB5
M4 NC I072NPB5V0O
M5 GNDQ GNDQ

M6 NC I068PDB5V0
M7 GND GND

M8 VCC VCC

M9 GND GND
M10 VCC VCC
M11 GND GND
M12 VCC VCC
M13 GND GND
M14 VCC VCC
M15 GND GND
M16 VCCFPGAIOB1 VCCFPGAIOB1
M17 NC NC
M18 GDB2/1033PDB1V0 GDB2/1042PDB1V0
M19 VJTAG VJTAG
M20 GND GND

Notes:

1.

2.

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/0O, or the function might be available only on a larger density device.

*: 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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FG4384
Pin Number A2F200 Function A2F500 Function
P11 GND GND
P12 VCC VCcC
P13 GND GND
P14 VCC VCC
P15 GND GND
P16 VCCFPGAIOB1 VCCFPGAIOB1
P17 TDI TDI
P18 TCK TCK
P19 GND GND
P20 TMS T™MS
P21 TDO TDO
P22 TRSTB TRSTB
R1 MSS_RESET_N MSS_RESET_N
R2 VCCFPGAIOB5 VCCFPGAIOB5
R3 GPIO_1/I046RSB4V0 GPIO_1/1055RSB4V0
R4 NC NC
R5 NC NC
R6 NC NC
R7 NC NC
R8 GND GND
R9 VCC VCC
R10 GND GND
R11 VCC VCC
R12 GND GND
R13 VCC VCC
R14 GND GND
R15 VCC VCC
R16 JTAGSEL JTAGSEL
R17 NC NC
R18 NC NC
R19 NC NC
R20 NC NC
R21 VCCFPGAIOB1 VCCFPGAIOBH1
R22 NC NC
Notes:

1.

2.

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/0O, or the function might be available only on a larger density device.

*: 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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FG4384
Pin Number A2F200 Function A2F500 Function
T1 GND GND
T2 VCCMSSIOB4 VCCMSSIOB4
T3 GPIO_8/I039RSB4V0 GPIO_8/1048RSB4V0
T4 GPIO_11/I057RSB4V0 GPIO_11/I066RSB4V0
T5 GND GND
T6 MAC_CLK MAC_CLK
T7 VCCMSSIOB4 VCCMSSIOB4
T8 VCC33SDD0 VCC33SDDO0
T9 VCC15A VCC15A
T10 GNDAQ GNDAQ
™ GND33ADCO GND33ADCO
T12 ADC7 ADC7
T13 NC TM4
T14 NC VAREF2
T15 VAREFOUT VAREFOUT
T16 VCCMSSIOB2 VCCMSSIOB2
T17 SPI_1_DO/GPIO_24 SPI_1_DO/GPIO_24
T18 GND GND
T19 NC NC
T20 NC NC
T21 VCCMSSIOB2 VCCMSSIOB2
T22 GND GND
U1 GND GND
u2 GPIO_5/1042RSB4V0 GPIO_5/I051RSB4V0
u3 GPIO_10/I058RSB4V0 GPIO_10/I067RSB4V0
U4 VCCMSSIOB4 VCCMSSIOB4
us MAC_RXD[1]/I053RSB4V0 MAC_RXD[1]/I062RSB4V0
U6 NC NC
u7 VCC33AP VCC33AP
us VCC33N VCC33N
u9 CM1 CM1
u10 VAREFO VAREFO
u11 GND33ADC1 GND33ADC1
u12 ADC4 ADC4
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/0O, 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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6 — Datasheet Information

List of Changes
The following table shows important changes made in this document for each revision.
Revision Changes Page
Revision 13 Updated Unused MSS 1/0O Configuration information in "User /O Naming 5-7
(March 2015) Conventions" (SAR 62994).
Updated Table 2-90: "eNVM Block Timing, Worst Commercial Case Conditions: T = 2-76

85°C, VCC = 1.425 V",

Changed the maximum clock frequency for the control logic — 5 cycles to 50 MHz for
A2F060 and A2F200 devices (SAR 63920).

Added the following Note:

"Moving from 5:1:1:1 mode to 6:1:1:1 mode results in throughput change that is
dependent on the system functionality. When the Cortex-M3 code is executed from
eNVM - with sequential firmware (sequential address reads), the throughput reduction
can be around 10%" (SAR 63920).

Revision 12 CS288 package dimensions added to "SmartFusion cSoC Package Sizes 1-111
(November 2013) | Dimensions" table (SAR 43730).
Added "Typical Programming and Erase Times" table (SAR 43732). 4-9

Definition of Ethernet MAC clarified in the "General Description" section (SAR 50083). 141

Clarified GC and GF global inputs in "Global 1/0O Naming Conventions" section and 5-6
link to SF Fabric UG added (SAR 42802).

Revision 11 Modified the description for VAREFO in the "User-Defined Supply Pins"(SAR 30204). 5-5
(September 2013)

Updated the "Pin Assignment Tables" section with a note for A2F500, all packages| 5-18
with GCAXx saying: "Signal assigned to those pins as a CLKBUF or CLKBUF_LVPECL
or 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 (SAR 45985).
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Revision Changes Page
Revision 10 Corrected the Start-up time unit from "ms" to "us" in Table 2-99 « Voltage Regulator| 2-87
(continued) (SAR 39395).

Added the "References" section for "SmartFusion Development Tools" (SAR 43460). 3-1

Updated the "References" section for Programming (SAR 43304). Added the 4-9
"Application Notes on |IAP Programming Technique" section (SAR 43458).

A note was added to the "Supply Pins" table, referring to the SmartFusion cSoC 5-1
Board Design Guidelines application note for details on VCCPLLx capacitor
recommendations (SAR 42183).

In the "Supply Pins" section, the VPP capacitor value section has been modified to: 5-1
"For proper programming, 0.01uF, and 0.1uyF to 1uF capacitors, (both rated at 16 V)
are to be connected in parallel across VPP and GND, and positioned as close to the
FPGA pins as possible." (SAR 43569).

In the "User-Defined Supply Pins" section, added description 'These pins are located 5-5
in Bank-2 (GPIO_16 to GPIO_31) for A2F060, A2F200, and A2F500 devices.’ for
GPIO_x (SAR 28595).

Updated the MAINXIN and MAINXOUT pin descriptions in the "Special Function Pins" 5-8
section to read "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." (SAR 42807).

Live at Power-Up (LAPU) has been replaced with ’Instant On’. NA

Revision 9 The number of signal conditioning blocks (SCBs) for A2F500 in the "SmartFusion Il
(September 2012) | cSoC Family Product Table" was corrected to 4. Previously it had incorrectly been
listed as 2 (SAR 39536).

The "Product Ordering Codes" section was revised to clarify that only one eNVM size \|
for each device is currently available (SAR 40333).

Information pertaining to analog I/Os was added to the "Specifying 1/0 States During 1-3
Programming" section on page 1-3 (SAR 34836).

The formulas in the table notes for Table 2-29 < /O Weak Pull-Up/Pull-Down 2-27
Resistances were corrected (SAR 34757).

Maximum values for VIL and VIH were corrected in LVPECL Table 2-66 < Minimum 2-43
and Maximum DC Input and Output Levels (SAR 37695).

Minimum pulse width High and Low values were added to the tables in the "Global | 2-59
Tree Timing Characteristics" section. The maximum frequency for global clock
parameter was removed from these tables because a frequency on the global is only
an indication of what the global network can do. There are other limiters such as the
SRAM, 1/Os, and PLL. SmartTime software should be used to determine the design
frequency (SAR 29270).

The temperature range for accuracy in Table 2-83 « Electrical Characteristics of the 2-61
RC Oscillator was changed from "0°C to 85°C" to "-40°C to 100°C" (SAR 33670). The
units for jitter were changed from ps to ps RMS (SAR 34270).

In Table 2-84 « Electrical Characteristics of the Main Crystal Oscillator, the output jitter| 2-62
for the 10 MHz crystal was corrected from 50 ps RMS to 1 ns RS (SAR 32939).
Values for the startup time of VILXTAL were added (SAR 25248).

In Table 2-85 « Electrical Characteristics of the Low Power Oscillator, output jitter was 2-62
changed from 50 ps RMS to 30 ps RMS (SAR 32939). A value for ISTBXTAL standby
current was added (SAR 25249). Startup time for a test load of 30 pF was added
(SAR 27436).
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Revision

Changes

Page

Revision 7
(continued)

The following sentence was removed from the "I/O Power-Up and Supply Voltage
Thresholds for Power-On Reset (Commercial and Industrial)" section because it is
incorrect (SAR 31047):

"The many different supplies can power up in any sequence with minimized current
spikes or surges."

Table 2-8 » Quiescent Supply Current Characteristics was divided into two tables: one
for power supplies configurations and one for quiescent supply current. SoC mode
was added to both tables (SAR 26378) and VCOMPLAX was removed from Table 2-8
» Power Supplies Configuration (SAR 29591). Quiescent supply current values were
updated in Table 2-9 « Quiescent Supply Current Characteristics (SAR 33067).

2-10

The "Total Static Power Consumption—Pgar" section was revised: "Nenym-LOCKS *
Ppc4" was removed from the equation for Pgtar (SAR 33067).

2-14

Table 2-14 - Different Components Contributing to Dynamic Power Consumption in
SmartFusion cSoCs and Table 2-15 « Different Components Contributing to the Static
Power Consumption in SmartFusion cSoCs were revised to reflect updates in the
SmartFusion power calculator (SARs 26405, 33067).

2-12,
2-13

Table 2-82 « A2F060 Global Resource is new (SAR 33132).

2-61

Output duty cycle was corrected to 50% in Table 2-83 « Electrical Characteristics of
the RC Oscillator. It was incorrectly noted as 1% previously. Operating current for 3.3
domain was added (SAR 32940).

2-61

Table 2-86 « SmartFusion CCC/PLL Specification was revised to add information and
measurements regarding CCC output peak-to-peak period jitter (SAR 32996).

2-63

The port names in the SRAM "Timing Waveforms", SRAM "Timing Characteristics"
tables, Figure 2-38 « FIFO Reset, and the FIFO "Timing Waveforms" tables were
revised to ensure consistency with the software names (SAR 29991).

2-66 to
2-75

Table 2-90 « eNVM Block Timing, Worst Commercial Case Conditions: T; = 85°C,
VCC = 1.425 V was revised to correct the maximum frequencies (SAR 32410).

2-76

Table 2-97 « Comparator Performance Specifications was moved to the "SmartFusion
DC and Switching Characteristics" section from the SmartFusion Programmable
Analog User’s Guide because the information is extracted from characterization (SAR
24298).

2-84

The hysteresis section in Table 2-97 « Comparator Performance Specifications was
revised (SAR 33158).

2-84

The "SmartFusion Development Tools" was extensively updated (SAR 33216).

The text following Table 4-2 « JTAG Pin Descriptions was updated to add information
on control of the JTAGSEL pin. Manual jumpers on the evaluation and development
kits allow manual selection of this function for J-Link and ULINK debuggers (SAR
25592).

4-7

6-6
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