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&S Microsemi

SmartFusion Customizable System-on-Chip (¢SoC)

Package I/0Os: MSS + FPGA 1I/Os

Device A2F060" A2F2007 A2F500°

Package TQ144 | CS288 | FG256 | PQ208 | CS288 | FG256 | FG484 | PQ208 | CS288 | FG256 | FG484
Direct Analog Inputs 11 11 11 8 8 8 8 8 8 8 12
Shared Analog Inputs 4 4 4 16 16 16 16 16 16 16 20
Total Analog Inputs 15 15 15 24 24 24 24 24 24 24 32
Analog Outputs 1 1 1 1 2 2 2 1 2 2 3
MSS 1/0s34 215 285 26° 22 31 25 41 22 31 25 41
FPGA 1/0s 338 68 66 66 78 66 94 66° 78 66 128
Total I/Os 70 112 108 113 135 17 161 13 135 17 204
Notes:

1. There are no LVTTL capable direct inputs available on A2F060 devices.

2. These pins are shared between direct analog inputs to the ADCs and voltage/current/temperature monitors.

3. 16 MSS I/Os are multiplexed and can be used as FPGA I/0Os, if not needed for MSS. These I/Os support Schmitt triggers and
support only LVTTL and LVCMOS (1.5/ 1.8/ 2.5, 3.3 V) standards.

4. 9 MSS I/Os are primarily for 10/100 Ethernet MAC and are also multiplexed and can be used as FPGA I/Os if Ethernet MAC is
not used in a design. These I/Os support Schmitt triggers and support only LVTTL and LVCMOS (1.5 / 1.8 /2.5, 3.3V
standards.

5. 10/100 Ethernet MAC is not available on A2F060.

6. EMC is not available on the A2F500 PQ208 and A2F060 TQ144 package.

Table 1« SmartFusion cSoC Package Sizes Dimensions

Package TQ144 PQ208 CS288 FG256 FG484
Length x Width (mm\mm) 20 x 20 28 x 28 11 x 11 17 x 17 23 x 23
Nominal Area (mm?) 400 784 121 289 529
Pitch (mm) 0.5 0.5 0.5 1.0 1.0
Height (mm) 1.40 3.40 1.05 1.60 2.23

SmartFusion cSoC Device Status

Device Status

A2F060 Preliminary: CS288, FG256, TQ144
A2F200 Production: CS288, FG256, FG484, PQ208
A2F500 Production: CS288, FG256, FG484, PQ208
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Table 2-3 «+ Recommended Operating Conditions®®

&S Microsemi

SmartFusion Customizable System-on-Chip (cSoC)

Symbol Parameter’ Commercial Industrial Units
T, Junction temperature 0to +85 —40to +100 °C
vCC 2 1.5V DC core supply voltage 1.425 to 1.575 1.425 10 1.575 \Y
VJTAG JTAG DC voltage 142510 3.6 1.42510 3.6 \
VPP Programming voltage Programming mode3 3.15t03.45 3.15t03.45 \%
Operation® 0t03.6 0t03.6 v
VCCPLLx Analog power supply (PLL) 1.425 to0 1.575 1.425 to 1.575 \Y,
VCCFPGAIOBx/ | 1.5V DC supply voltage 1.425 to 1.575 1.425to 1.575 \Y,
VCCMSSIOBX® 635 supply voltage 171019 171019 Y
2.5V DC supply voltage 23t027 23t027 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 Vv
LVDS differential /O 2.37510 2.625 2.37510 2.625 \Y,
LVPECL differential /O 3.0t0 3.6 3.0t0 3.6 \
VCC33A° Analog clean 3.3 V supply to the analog circuitry 3.15t0 3.45 3.15t03.45 \%
VCC33ADCx® Analog 3.3 V supply to ADC 3.151t0 3.45 3.151t0 3.45 \Y,
VCC33AP® Analog clean 3.3 V supply to the charge pump 3.15t03.45 3.15t0 3.45 \%
VCC33SDDx® Analog 3.3 V supply to sigma-delta DAC 3.15t03.45 3.15t03.45 \%
VAREFx Voltage reference for ADC 2.527103.3 2.527t03.3 \Y,
VCCRCOSC Analog supply to the integrated RC oscillator 3.1510 3.45 3.1510 3.45 \Y
VDDBAT External battery supply 2.7 t0 3.63 2.7 t03.63 V
VCCMAINXTAL® Analog supply to the main crystal oscillator 3.151t0 3.45 3.151t0 3.45 \Y,
VCCLPXTAL® Analog supply to the low power 32 KHz crystal 3.15t03.45 3.15t0 3.45 \%
oscillator
VCCENVM Embedded nonvolatile memory supply 1.425 to 1.575 1.425t0 1.575 \Y,
VCCESRAM Embedded SRAM supply 1.425 to 1.575 1.425 to0 1.575 \Y
VCC15A2 Analog 1.5 V supply to the analog circuitry 1.425 10 1.575 1.425t0 1.575 \%
VCC15ADCX? Analog 1.5V supply to the ADC 1.425 10 1.575 1.425 t0 1.575 \%
Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.
2. The following 1.5V supplies should be connected together while following proper noise filtering practices: VCC,
VCC15A, and VCC15ADCx.

3. The Programming temperature range supported is T mpient = 0°C to 85°C.
VPP can be left floating during operation (not programming mode).

b

5. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-19 on page 2-23. VCCxxxxIOBx should be at the same voltage within a given I/O bank.

6. The following 3.3 V supplies should be connected together while following proper noise filtering practices: VCC33A,
VCC33ADCx, VCC33AP, VCC33SDDx, VCCMAINXTAL, and VCCLPXTAL.
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SmartFusion DC and Switching Characteristics

VvCC

VCC =1.575 V—

VCC =1.425V—

Activation trip point:
V,=085V+0.25V
Deactivation trip point:
Vg=075V£0.25V

VCC = VCCxxxxIOBx + VT

where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

\ Region 4: 1/0
buffers are ON.

Region 1: 1/0 Buffers are OFF
1/Os are functional

(except differential
but slower because
VCCxxxxIOBx
below specification. For the
same reason, input buffers do not
meet VIH / VIL levels, and output
buffers do not meet VOH / VOL levels.

Region 5: 1/O buffers are ON
and power supplies are within
specification.

1/0s meet the entire datasheet
and timer specifications for

speed, VIH / VIL, VOH / VOL , etc.

Region 2: I/0 buffers are ON.

1/0s are functional (except differential inputs)
but slower because VCCxxxxIOBx / VCC are
below specification. For the same reason, input
buffers do not meet VIH / VIL levels, and
output buffers do not meet VOH / VOL levels.

Region 3: I/0 buffers are ON.
1/0s are functional; I/O DC
specifications are met,

but I/Os are slower because
the VCC is below specification.

Region 1: I/O buffers are OFF

!

Activation trip point:
V,=09V£03V
Deactivation trip point:
Vy=08V+03V

Min VCCxxxxIOBx datasheet specification
voltage at a selected 1/0
standard; i.e., 1.425V or 1.7V
or2.3Vor3.0V

VCCxxxxIOBx

Figure 2-1 » 1/O State as a Function of VCCxxxxIOBx and VCC Voltage Levels
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SmartFusion DC and Switching Characteristics

Calculating Power Dissipation

Quiescent Supply Current

Table 2-8 + Power Supplies Configuration
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Modes and Power 3601888 | 668 o o s o S »; <Zt

H [SNSNS) [SHSNS [SHSNS] [a] O o

Supplies 5535|5355 [ 53535 |5 |5 | 3 > 3 5 s
Time Keeping mode ov ov ov 33V| 0V ov ov Off | Enable | Disable
Standby mode On* 3.3V 15V N/A | 3.3V | N/A N/A | Reset | Enable | Disable
SoC mode On* 33V 15V N/A |33V | NA N/A On Enable | Enable

Note: *On means proper voltage is applied. Refer to Table 2-3 on page 2-3 for recommended operating conditions.

Table 2-9 + Quiescent Supply Current Characteristics

A2F060 A2F200 A2F500
1.5V 33V 1.5V 3.3V 1.5V 3.3V
Parameter Modes Domain Domain Domain Domain Domain Domain
IDCA1 SoC mode 3 mA 2mA 7 mA 4 mA 16.5 mA 4 mA
IDC2 Standby mode 3mA 2mA 7 mA 4 mA 16.5 mA 4 mA
IDC3 Time Keeping mode N/A 10 pA N/A 10 A N/A 10 A

Power per I/O Pin

Table 2-10 - Summary of /O Input Buffer Power (per pin) — Default I/O Software Settings
Applicable to FPGA 1/0 Banks, I/0 Assigned to EMC 1/O Pins

Static Power Dynamic Power PAC9
VCCFPGAIOBXx (V) PDC7 (mW) (MW/MHz)

Single-Ended

3.3V LVTTL/3.3VLVCMOS 3.3 - 17.55
2.5V LVCMOS 25 - 5.97
1.8 V LVCMOS 1.8 - 2.88
1.5V LVCMOS (JESD8-11) 1.5 - 2.33
3.3V PCI 3.3 - 19.21
3.3V PCI-X 3.3 - 19.21
Differential

LVDS 25 2.26 0.82
LVPECL 3.3 5.72 1.16
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SmartFusion DC and Switching Characteristics

Microcontroller Subsystem Dynamic Contribution—Pysg

SoC Mode

Pumss = Pac22
Guidelines

Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the
toggle rate of a net is 100%, this means that the net switches at half the clock frequency. Below are some

examples:

+ The average toggle rate of a shift register is 100%, as all flip-flop outputs toggle at half of the clock
frequency.

« The average toggle rate of an 8-bit counter is 25%:
— Bit0 (LSB) = 100%
— Bit1=50%
- Bit2=25%

— Bit7 (MSB)=0.78125%
— Average toggle rate = (100% + 50% + 25% + 12.5% +
Enable Rate Definition

Output enable rate is the average percentage of time during which tristate outputs are enabled. When
non-tristate output buffers are used, the enable rate should be 100%.

...0.78125%) /8.

Table 2-17 » Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
OLq Toggle rate of VersaTile outputs 10%

(0 5% I/O buffer toggle rate 10%
Table 2-18 * Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline

P+

1/0O output buffer enable rate

Toggle rate of the logic driving the
output buffer

B2

FPGA fabric SRAM enable rate for read 12.5%
operations

B3 FPGA fabric SRAM enable rate for write 12.5%
operations

B eNVM enable rate for read operations <5%
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SmartFusion DC and Switching Characteristics

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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SmartFusion DC and Switching Characteristics

CLK /—\—/—\7 /_\
tobrosUD2| tDDROHD2
— -~ —
STRID GRS G L G 6
tbDROREMCIR | [DDROHD1
— —
Data_R 6 >< - >k . >< - >< - >< -
tbprRORECCLRT
clR [ | tDDROREMCLR
_/ |—|
tobrocLr2q —{bbrocLKka
T XXX AT

Figure 2-22 « Output DDR Timing Diagram

Timing Characteristics

Table 2-77 « Output DDR Propagation Delays
Worst Commercial-Case Conditions: T, = 85°C, Worst-Case VCC = 1.425 V

Parameter Description -1 Units
tbproCLKQ Clock-to-Out of DDR for Output DDR 0.71 ns
tDDROSUD1 Data_F Data Setup for Output DDR 0.38 ns
tbDROSUD?2 Data_R Data Setup for Output DDR 0.38 ns
tDDROHD1 Data_F Data Hold for Output DDR 0.00 ns
tDDROHD2 Data_R Data Hold for Output DDR 0.00 ns
tbpbrOCLR2Q Asynchronous Clear-to-Out for Output DDR 0.81 ns
{DDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 ns
{DDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.23 ns
{DDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.22 ns
tDDROCKMPWH Clock Minimum Pulse Width High for the Output DDR 0.36 ns
tbDROCKMPWL Clock Minimum Pulse Width Low for the Output DDR 0.32 ns
Fopomax Maximum Frequency for the Output DDR 350 MHz
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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SmartFusion Customizable System-on-Chip (cSoC)

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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SmartFusion DC and Switching Characteristics

A

Y

NAND2 or
Any Combinatorial
Logic

top = MAX(tPD(RR?]’ tep(rF)
tPD(F_F), tPD%FR)) w ere.edges are
applicable for the particular
combinatorial cell

VCC

50% 50%
A B, C GND
VCC
50% / \ 0%
ouT /
GND
— tep — l«— FPIE —>
vee| ®R) )
ouT E | —— tep —
50% (FR) 50%
«— tpp —»\ GND
(RF)

Figure 2-24 « Timing Model and Waveforms
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SmartFusion DC and Switching Characteristics

Main and Lower Power Crystal Oscillator

The tables below describes the electrical characteristics of the main and low power crystal oscillator.

Table 2-84 « Electrical Characteristics of the Main Crystal Oscillator

Parameter Description Condition Min. Typ. | Max. Units
Operating frequency Using external crystal 0.032 20 MHz
Using ceramic resonator 0.5 8 MHz
Using RC Network 0.032 4 MHz
Output duty cycle 50 %
Output jitter With 10 MHz crystal 1 ns RMS
IDYNXTAL | Operating current RC 0.6 mA
0.032-0.2 0.6 mA
0.2-2.0 0.6 mA
2.0-20.0 0.6 mA
ISTBXTAL | Standby current of crystal oscillator 10 uA
PSRRXTAL | Power supply noise tolerance 0.5 Vp-p
VIHXTAL Input logic level High 90% \%
of
VCC
VILXTAL Input logic level Low 10% \Y
of
VCC
Startup time RC [Tested at 3.24Mhz] 300 550 us
0.032-0.2 [Tested at 32KHz] 500 | 3,000 ps
0.2-2.0 [Tested at 2MHZz] 8 12 us
2.0-20.0 [Tested at 20MHz] 160 180 us
Table 2-85 « Electrical Characteristics of the Low Power Oscillator
Parameter Description Condition Min. Typ. Max. Units
Operating frequency 32 KHz
Output duty cycle 50 %
Output jitter 30 ns RMS
IDYNXTAL (Operating current 32 KHz 10 MA
ISTBXTAL [Standby current of crystal oscillator 2 MA
PSRRXTAL |Power supply noise tolerance 0.5 Vp-p
VIHXTAL  |Input logic level High 90% of VCC V
VILXTAL |Input logic level Low 10% of VCC Vv
Startup time Test load used: 20 pF 2.5 s
Test load used: 30 pF 3.7 13 s
2-62 Revision 13
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SmartFusion Customizable System-on-Chip (cSoC)

Name

Type

Description

VCCFPGAIOBS5

Supply

Digital supply to the FPGA fabric I/0 bank 5 (west FPGA 1/O bank) for the output buffers
and /O logic.

Each bank can have a separate VCCFPGAIO connection. All I/Os in a bank will run off
the same VCCFPGAIO supply. VCCFPGAIO can be 1.5V, 18V, 25V, or 3.3V,
nominal voltage. Unused 1/O banks should have their corresponding VCCFPGAIO pins
tied to GND.

VCCLPXTAL

Supply

Analog supply to the low power 32 KHz crystal oscillator. Always power this pin.1

VCCMAINXTAL

Supply

Analog supply to the main crystal oscillator circuit. Always power this pin.1

VCCMSSIOB2

Supply

Supply voltage to the microcontroller subsystem 1/O bank 2 (east MSS 1/O bank) for the
output buffers and I/O logic.

Each bank can have a separate VCCMSSIO connection. All I/Os in a bank will run off
the same VCCMSSIO supply. VCCMSSIO canbe 1.5V, 1.8V, 2.5V, or 3.3 V, nominal
voltage. Unused I/O banks should have their corresponding VCCMSSIO pins tied to
GND.

VCCMSSIOB4

Supply

Supply voltage to the microcontroller subsystem 1/O bank 4 (west MSS 1/O bank) for the
output buffers and I/O logic.

Each bank can have a separate VCCMSSIO connection. All I/Os in a bank will run off
the same VCCMSSIO supply. VCCMSSIO canbe 1.5V, 1.8V, 2.5V, or 3.3 V, nominal
voltage. Unused I/O banks should have their corresponding VCCMSSIO pins tied to
GND.

VCCPLLx

Supply

Analog 1.5 V supply to the PLL. Always power this pin.

VCCRCOSC

Supply

Analog supply to the integrated RC oscillator circuit. Always power this pin.1

VCOMPLAX

Supply

Analog ground for the PLL

VDDBAT

Supply

External battery connection to the low power 32 KHz crystal oscillator (along with
VCCLPXTAL), RTC, and battery switchover circuit. Can be pulled down if unused.

Notes:

1. The following 3.3 V supplies should be connected together while following proper noise filtering practices: VCC33A,
VCC33ADCx, VCC33AP, VCC33SDDx, VCCMAINXTAL, and VCCLPXTAL.

2. The following 1.5V supplies should be connected together while following proper noise filtering practices: VCC,
VCC15A, and VCC15ADCx.

3. For more details on VCCPLLx capacitor recommendations, refer to the application note AC359, SmartFusion cSoC
Board Design Guidelines, the "PLL Power Supply Decoupling Scheme" section.
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SmartFusion Customizable System-on-Chip (cSoC)

TQ144

Pin Number A2F060 Function
73 VCC33A
74 PTEM
75 PTBASE
76 SPI_0_DO/GPIO_16
77 SPI_0_DI/GPIO_17
78 SPI_0_CLK/GPIO_18
79 SPI_0_SS/GPIO_19
80 UART_0_RXD/GPIO_21
81 UART_0_TXD/GPIO_20
82 UART_1_RXD/GPIO_29
83 UART_1_TXD/GPIO_28
84 VCC
85 VCCMSSIOB2
86 GND
87 12C_1_SDA/GPIO_30
88 12C_1_SCL/GPIO_31
89 12C_0_SDA/GPIO_22
90 12C_0_SCL/GPIO_23
91 GNDENVM
92 VCCENVM
93 JTAGSEL
94 TCK
95 TDI
96 TMS
97 TDO
98 TRSTB
99 VJTAG
100 VDDBAT
101 VCCLPXTAL
102 LPXOUT
103 LPXIN
104 GNDLPXTAL
105 GNDMAINXTAL
106 MAINXOUT
107 MAINXIN
108 VCCMAINXTAL

Revision 13
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Pin Descriptions

Pin CsS288
No. A2F060 Function A2F200 Function A2F500 Function
H19 VCCFPGAIOB1 VCCFPGAIOB1 VCCFPGAIOBH1
H21 NC GDB2/I033PDB1V0 GDB2/I042PDB1V0
J1 EMC_DB[4])/I0O38NPB5V0 EMC_DB[4]/GEA0/IO61NPB5V0 EMC_DB[4]/GEA0/IO78NPB5V0
J3 EMC_DB[8])/I0O40NPB5V0 EMC_DB[8]/GEC0/IO63NPB5V0 EMC_DB[8]/GEC0/IO80NPB5V0
J5 EMC_DB[1]/I036PDB5V0 EMC_DB[1]/GEB2/I059PDB5V0 EMC_DB[1]/GEB2/I076PDB5V0
J6 EMC_DB[6]/IO39NDB5V0 EMC_DB[6]/GEB0/I062NDB5V0 EMC_DB[6]/GEB0/IO79NDB5V0
J7 VCCFPGAIOB5 VCCFPGAIOB5 VCCFPGAIOB5
J8 VCC VCC VCC
J9 GND GND GND
J10 VCC VCC VCC
J1 GND GND GND
J12 VCC VCC VCC
J13 GND GND GND
J14 VCC VCC VCC
J15 VPP VPP VPP
J16 NC I032NPB1V0 I041NPB1V0
J17 NC GNDQ GNDQ
J19 VCCMAINXTAL VCCMAINXTAL VCCMAINXTAL
J21 NC GDA2/I033NDB1V0 GDA2/I042NDB1V0
K1 GND GND GND
K3 EMC_DBJ[5]/I038PPB5V0 EMC_DB[5]/GEA1/1061PPB5V0 EMC_DBJ[5]/GEA1/1I078PPB5V0
K5 EMC_DB[0])/IO36NDB5V0 EMC_DB[0]/GEA2/I059NDB5V0 EMC_DB[0]/GEA2/I076NDB5V0
K6 EMC_DB[3]/I037PPB5V0 EMC_DB[3])/GEC2/I060PPB5V0 EMC_DB[3]/GEC2/I077PPB5V0
K8 GND GND GND
K9 VCC VCC VCC
K10 GND GND GND
K11 VCC VCC VCC
K12 GND GND GND
K13 VCC VCC VvVCC
K14 GND GND GND
K16 LPXOUT LPXOUT LPXOUT
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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SmartFusion Customizable System-on-Chip (cSoC)

Pin CS288

No. A2F060 Function A2F200 Function A2F500 Function

P19 VCCMSSIOB2 VCCMSSIOB2 VCCMSSIOB2

P21 GND GND GND

R1 GPIO_2/I031RSB4V0 MAC_MDIO/IO49RSB4V0 MAC_MDIO/IO58RSB4V0

R3 GPIO_1/1032RSB4V0 MAC_TXEN/IO52RSB4V0 MAC_TXEN/IO61RSB4V0

R5 GPIO_3/I030RSB4V0 MAC_TXD[0]/IO56RSB4V0 MAC_TXD[0]/IO65RSB4V0

R6 GPIO_10/I035RSB4V0 MAC_CRSDV/IO51RSB4V0 MAC_CRSDV/IO60RSB4V0

R9 GNDA GNDA GNDA

R13 GNDA GNDA GNDA

R16 UART_1_RXD/GPIO_29 UART_1_RXD/GPIO_29 UART_1_RXD/GPIO_29

R17 UART_1_TXD/GPIO_28 UART_1_TXD/GPIO_28 UART_1_TXD/GPIO_28

R19 12C_0_SDA/GPIO_22 12C_0_SDA/GPIO_22 12C_0_SDA/GPIO_22

R21 12C_1_SDA/GPIO_30 12C_1_SDA/GPIO_30 12C_1_SDA/GPIO_30

T GND GND GND

T3 NC MAC_TXD[1])/I0O55RSB4V0 MAC_TXD[1])/I0O64RSB4V0

T5 NC MAC_RXD[1)/I0O53RSB4V0 MAC_RXD[1])/I0O62RSB4V0

T6 GPIO_11/I034RSB4V0 MAC_RXER/IO50RSB4V0 MAC_RXER/IO59RSB4V0

T7 NC CM1 CM1

T8 NC ADCA1 ADCA1

T9 NC GND33ADCO GND33ADCO

T10 NC VCC15ADCO VCC15ADCO

T11 GND33ADCO GND33ADCH1 GND33ADCH1

T12 VAREFO VAREF1 VAREF1

T13 ADC7 ADC4 ADC4

T14 TMO TM3 TM3

T15 SPI_1_SS/GPIO_27 SPI_1_SS/GPIO_27 SPI_1_SS/GPIO_27

T16 VCCMSSIOB2 VCCMSSIOB2 VCCMSSIOB2

T17 UART_0_RXD/GPIO_21 UART_0_RXD/GPIO_21 UART_0_RXD/GPIO_21

T19 UART_0_TXD/GPIO_20 UART_0_TXD/GPIO_20 UART_0_TXD/GPIO_20

T21 12C_1_SCL/GPIO_31 12C_1_SCL/GPIO_31 12C_1_SCL/GPIO_31

U1 NC MAC_RXD[0]/I054RSB4V0 MAC_RXD[0]/IO63RSB4V0

u3 VCCMSSIOB4 VCCMSSIOB4 VCCMSSIOB4
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 CS288
No. A2F060 Function A2F200 Function A2F500 Function
us VCC33SDD0 VCC33SDDO0 VCC33SDD0
U6 VCC15A VCC15A VCC15A
u7 NC ABPS3 ABPS3
us NC ADC2 ADC2
U9 NC VCC33ADCO VCC33ADCO
u10 GND15ADCO GND15ADCH1 GND15ADCH1
un VCC33ADCO VCC33ADCA1 VCC33ADC1
u12 ADC10 ADC7 ADC7
uU13 ABPS0 ABPS6 ABPS6
u14 GNDTMO GNDTM1 GNDTMH1
u15 SPI_1_CLK/GPIO_26 SPI_1_CLK/GPIO_26 SPI_1_CLK/GPIO_26
u16 SPI_0_CLK/GPIO_18 SPI_0_CLK/GPIO_18 SPI_0_CLK/GPIO_18
u17 SPI_0_SS/GPIO_19 SPI_0_SS/GPIO_19 SPI_0_SS/GPIO_19
u19 GND GND GND
u21 SPI_1_DO/GPIO_24 SPI_1_DO/GPIO_24 SPI_1_DO/GPIO_24
V1 NC MAC_CLK MAC_CLK
V3 GNDSDDO GNDSDDO GNDSDDO
V19 SPI_1_DI/GPIO_25 SPI_1_DI/GPIO_25 SPI_1_DI/GPIO_25
V21 VCCMSSIOB2 VCCMSSIOB2 VCCMSSIOB2
W1 PCAP PCAP PCAP
W3 NCAP NCAP NCAP
W4 ADC2 CMO CMO
W5 ADC3 TMO TMO
W6 ADC4 TM1 T™1
W7 NC ADCO ADCO
w8 NC ADC3 ADC3
W9 NC GND33ADCO GND33ADCO
W10 VCC15ADCO VCC15ADCA1 VCC15ADCA1
W11 GND33ADCO GND33ADCH1 GND33ADCH1
W12 ADC8 ADC5 ADC5
W13 CMO CM3 CM3
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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SmartFusion Customizable System-on-Chip (cSoC)

PQ208
Pin Number A2F200 A2F500
187 VCCFPGAIOBO VCCFPGAIOBO
188 GND GND
189 VCC VCC

200 VCCFPGAIOBO VCCFPGAIOBO
201 GND GND
202 VCC VCC

207 VCCFPGAIOBO VCCFPGAIOBO
208 GNDQ GNDQ
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
H13 TDO TDO TDO

H14 TDI TDI TDI

H15 JTAGSEL JTAGSEL JTAGSEL

H16 GND GND GND

J1 EMC_DB[4]/IO38NPB5V0 EMC_DB[4]/GEAOQ/IO61NPB5V0 EMC_DB[4]/GEA0/IO78NPB5V0
J2 EMC_DB[3]/I037PDB5V0 EMC_DB[3]/GEC2/I060PDB5V0 EMC_DB[3]/GEC2/I077PDB5V0
J3 EMC_DB[2]/I0O37NDB5V0 EMC_DB[2]/IO60NDB5V0 EMC_DBJ[2]/I077NDB5V0
J4 GNDRCOSC GNDRCOSC GNDRCOSC

J5 NC GNDQ GNDQ

J6 GND GND GND

J7 vVCC VCC VCC

J8 GND GND GND

J9 vVcC VCC VCC

J10 GND GND GND

J1 VCCMSSIOB2 VCCMSSIOB2 VCCMSSIOB2

J12 12C_0_SCL/GPIO_23 12C_0_SCL/GPIO_23 I2C_0_SCL/GPIO_23
J13 12C_0_SDA/GPIO_22 12C_0_SDA/GPIO_22 I2C_0_SDA/GPIO_22
J14 12C_1_SCL/GPIO_31 12C_1_SCL/GPIO_31 12C_1_SCL/GPIO_31
J15 VCCMSSIOB2 VCCMSSIOB2 VCCMSSIOB2

J16 12C_1_SDA/GPIO_30 12C_1_SDA/GPIO_30 12C_1_SDA/GPIO_30
K1 GPIO_1/1032RSB4V0 MAC_MDIO/IO49RSB4V0 MAC_MDIO/IO58RSB4V0
K2 GPIO_0/I033RSB4V0 MAC_MDC/I048RSB4V0 MAC_MDC/I0O57RSB4V0
K3 VCCMSSIOB4 VCCMSSIOB4 VCCMSSIOB4

K4 MSS_RESET_N MSS_RESET_N MSS_RESET_N

K5 VCCRCOSC VCCRCOSC VCCRCOSC

K6 VCCMSSIOB4 VCCMSSIOB4 VCCMSSIOB4

K7 GND GND GND

K8 VCC VCC VCC

K9 GND GND GND
K10 vVCcC VCC VCC

K11 GND 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/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

FG4384
Pin Number A2F200 Function A2F500 Function

AA13 NC ADC10
AA14 NC ADC9
AA15 NC GND15ADC2
AA16 MAINXIN MAINXIN
AA17 MAINXOUT MAINXOUT
AA18 LPXIN LPXIN
AA19 LPXOUT LPXOUT
AA20 NC NC
AA21 NC NC
AA22 SPI_1_CLK/GPIO_26 SPI_1_CLK/GPIO_26
AB1 GND GND

AB2 GPIO_13/I036RSB4V0 GPIO_13/I045RSB4V0
AB3 GPIO_14/I035RSB4V0 GPIO_14/I044RSB4V0
AB4 GND GND

AB5 PCAP PCAP

AB6 NCAP NCAP

AB7 ABPS3 ABPS3

AB8 ADC3 ADC3

AB9 GND15ADCO GND15ADCO
AB10 VCC33ADC1 VCC33ADC1
AB11 VAREF1 VAREF1
AB12 TM2 TM2
AB13 CM2 CM2
AB14 ABPS4 ABPS4
AB15 GNDAQ GNDAQ
AB16 GNDMAINXTAL GNDMAINXTAL
AB17 GNDLPXTAL GNDLPXTAL
AB18 VCCLPXTAL VCCLPXTAL
AB19 VDDBAT VDDBAT
AB20 PTBASE PTBASE
AB21 NC NC
AB22 GND GND

B1 EMC_DB[15]/GAA2/I071PDB5V0 EMC_DB[15]/GAA2/I088PDB5V0

B2 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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Pin Descriptions

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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