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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 DC and Switching Characteristics

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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SmartFusion Customizable System-on-Chip (cSoC)

Timing Characteristics

Table 2-38 3.3 V LVTTL / 3.3 V LVCMOS High Slew

Worst Commercial-Case Conditions: T, = 85°C, Worst-Case VCC =1.425V,
Worst-Case VCCxxxxIOBx = 3.0 V
Applicable to FPGA 1/0 Banks, /0 Assigned to EMC /O Pins

Drive Speed
Strength | Grade | tpout | top | toin | tey [ teour | tzL | tzn | Wiz | thz | tzis | tzus | Units
4 mA Std. 060 (720|004 | 097 | 039 |7.34|6.18 | 252 (246 | 9.39 8.23 ns
-1 0.50 [ 6.00 003 |081| 032 |6.11|515|210(2.05 | 7.83 6.86 ns
8 mA Std. 060 [464 004|097 | 039 | 473|384 |285(3.02]( 6.79 5.90 ns
-1 0.50 [ 387 003|081 | 032 |394|320|237|252| 565 4.91 ns
12 mA Std. 0.60 [ 3.37 | 0.04 | 097 | 0.39 | 343 | 267 | 3.07 | 3.39 [ 549 473 ns
-1 0.50 (281 |0.03|081| 032 | 286|223 | 255|282 4.58 3.94 ns
16 mA Std. 060 |[3.18 | 0.04 | 097 | 039 | 324|243 | 3.11 [ 3.48  5.30 4.49 ns
-1 0.50 [ 265003081 | 032 |270| 203|259 (290 | 442 3.74 ns
24 mA Std. 060 (293 |0.04 |097 | 039 | 299|203 | 317 |3.83 | 5.05 4.09 ns
-1 050 (245|003 |081 | 032 | 249|169 |264 319 | 4.21 3.41 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-9 for derating values.
Table 2-39 « 3.3 VLVTTL / 3.3 VLVCMOS Low Slew
Worst Commercial-Case Conditions: T, = 85°C, Worst-Case VCC =1.425V,
Worst-Case VCCxxxxIOBx = 3.0 V
Applicable to FPGA 1/0 Banks, 1/0 Assigned to EMC /O Pins
Drive Speed
Strength | Grade | tpoyr | top | toin | tpy | teour | tzL tzu | tiz | thz | tzis | tzus | Units
4 mA Std. 0.60 9.75 | 0.04 (097 | 039 | 993 | 822 | 252|231 | 11.99 | 10.28 ns
-1 0.50 8.12 | 003|081 032 | 827 | 6.85 | 210|193 | 9.99 | 857 ns
8 mA Std. 0.60 6.96 | 0.04 ({097 | 039 | 709 | 585 | 284|287 | 9.15 | 7.91 ns
-1 0.50 580 | 0.03 (081 | 032 [ 5.91 488 2371239 7.62 | 6.59 ns
12 mA Std. 0.60 535 | 0.04 ({097 | 039 | 545 | 458 | 3.06 | 3.23 | 7.51 6.64 ns
-1 0.50 446 [0.03 1081 | 032 | 454 | 382 [255|269 | 6.26 | 553 ns
16 mA Std. 0.60 501 | 0.04 [097 | 039 | 510 | 430 | 3.11|3.32| 7.16 | 6.36 ns
-1 0.50 417 [ 0.03 081 | 032 | 425 | 358 [259|277 | 597 | 5.30 ns
24 mA Std. 0.60 467 (004097 039 | 475 | 428 |3.16 | 3.66 | 6.81 6.34 ns
-1 0.50 3.89 |003 (081 032 | 396 | 3.57 | 264 |3.05| 568 | 528 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-9 for derating values.

Table 2-40 « 3.3 V LVTTL / 3.3 V LVCMOS High Slew

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

Worst-Case VCCxxxxIOBx = 3.0 V
Applicable to MSS I/0O Banks

Drive Speed
Strength Grade | tpoyr | top | toin | tey | tpys | teout | tz | tzw | tiz | twz | Units
8 mA Std. 0.22 2.31 | 0.09 | 0.94 1.30 0.22 235 | 1.86 | 220 | 2.45 ns

-1 0.18 1.92 | 0.07 | 0.78 1.09 0.18 196 | 1.55 [ 1.83 | 2.04 ns
Notes:
1. Software default selection highlighted in gray.
2. 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 DC and Switching Characteristics
I/0 Register Specifications

Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Preset
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Figure 2-14 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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SmartFusion Customizable System-on-Chip (cSoC)

Table 2-70 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
toHD Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
toHE Enable Hold Time for the Output Data Register GG, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toesup Data Setup Time for the Output Enable Register JJ, HH
toEHD Data Hold Time for the Output Enable Register JJ, HH
toEsUE Enable Setup Time for the Output Enable Register KK, HH
toEHE Enable Hold Time for the Output Enable Register KK, HH
toecLr2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
toERECCLR Asynchronous Clear Recovery Time for the Output Enable Register II, HH
ticLka Clock-to-Q of the Input Data Register AA, EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tiHE Enable Hold Time for the Input Data Register BB, AA
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register DD, EE
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA
* See Figure 2-15 on page 2-46 for more information.
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SmartFusion Customizable System-on-Chip (cSoC)

Output Register
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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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Timing Characteristics

Table 2-78 - Combinatorial Cell Propagation Delays

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

&S Microsemi

SmartFusion Customizable System-on-Chip (cSoC)

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=1A tpp 0.41 0.49 ns
AND2 Y=A-B tpp 0.48 0.57 ns
NAND2 Y =1(A-B) tep 0.48 0.57 ns
OR2 Y=A+B tep 0.49 0.59 ns
NOR2 Y =!(A+B) tpp 0.49 0.59 ns
XOR2 Y=A®B tep 0.75 0.90 ns
MAJ3 Y = MAJ(A, B, C) tep 0.71 0.85 ns
XOR3 Y=A®BDC tpp 0.89 1.07 ns
MUX2 Y=AIS+BS tep 0.51 0.62 ns
AND3 Y=A-B-C tep 0.57 0.68 ns

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

derating values.

VersaTile Specifications as a Sequential Module

The SmartFusion library offers a wide variety of sequential cells, including flip-flops and latches. Each
has a data input and optional enable, clear, or preset. In this section, timing characteristics are presented
for a representative sample from the library. For more details, refer to the IGLOO/e, Fusion, ProASIC3/E,

and SmartFusion Macro Library Guide.
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Figure 2-25 « Sample of Sequential Cells
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SmartFusion Customizable System-on-Chip (cSoC)

Global Resource Characteristics

A2F200 Clock Tree Topology

Clock delays are device-specific. Figure 2-27 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-27 is driven by a CCC located on the west side of the A2F200 device. It
is used to drive all D-flip-flops in the device.

Central
Global Rib

VersaTile
Rows

CCC

B

AN

/ Global Spine

Figure 2-27 « Example of Global Tree Use in an A2F200 Device for Clock Routing

Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include 1/0O input buffer clock delays, as these are 1/0 standard—dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-63. Table 2-80 through Table 2-82 on page 2-61
present minimum and maximum global clock delays for the SmartFusion cSoCs. Minimum and maximum
delays are measured with minimum and maximum loading.
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SmartFusion DC and Switching Characteristics

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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SmartFusion DC and Switching Characteristics

Embedded Nonvolatile Memory Block (eNVM)

Electrical Characteristics

Table 2-90 describes the eNVM maximum performance.
Table 2-90 - eNVM Block Timing, Worst Commercial Case Conditions: T; = 85°C, VCC = 1.425 V
A2F060 A2F200 A2F500
Parameter Description -1 | Std. | -1 Std. [ —1 | Std. | Units

temaxcLkeNvm [Maximum frequency for clock for the control logic — 5| 50 50 50 50 50 50 | MHz
cycles (5:1:1:1%)

temaxcLkeNvm [Maximum frequency for clock for the control logic—6| 100 | 80 | 100 | 80 | 100 | 80 [ MHz
cycles (6:1:1:1%)

Note: *6:1:1:1 indicates 6 cycles for the first access and 1 each for the next three accesses. 5:1:1:1 indicates 5 cycles
for the first access and 1 each for the next three accesses.

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%.

Embedded FlashROM (eFROM)

Electrical Characteristics

Table 2-91 describes the eéFROM maximum performance

Table 2-91 » FlashROM Access Time, Worse Commercial Case Conditions: T; = 85°C, VCC = 1.425V

Parameter Description -1 Std. Units
tckoq Clock to out per configuration* 28.68 32.98 ns
Fmax Maximum Clock frequency 15.00 15.00 MHz

JTAG 1532 Characteristics

JTAG timing delays do not include JTAG 1/Os. To obtain complete JTAG timing, add I/O buffer delays to
the corresponding standard selected; refer to the I/O timing characteristics in the "User 1/O
Characteristics" section on page 2-19 for more details.

Timing Characteristics

Table 2-92 « JTAG 1532
Worst Commercial-Case Conditions: T, = 85°C, Worst-Case VCC = 1.425V

Parameter Description -1 Std. Units
tpisu Test Data Input Setup Time 0.67 0.77 ns
toiHD Test Data Input Hold Time 1.33 1.53 ns
trmssu Test Mode Select Setup Time 0.67 0.77 ns
trMDHD Test Mode Select Hold Time 1.33 1.53 ns
trckeq Clock to Q (data out) 8.00 9.20 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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SmartFusion Customizable System-on-Chip (cSoC)

Temperature Monitor

Unless otherwise noted, temperature monitor performance is specified with a 2N3904 diode-connected
bipolar transistor from National Semiconductor or Infineon Technologies, nominal power supply voltages,
with the output measured using the internal voltage reference with the internal ADC in 12-bit mode and
62.5 Ksps. After digital compensation. Unless otherwise noted, the specifications pertain to conditions
where the SmartFusion cSoC and the sensing diode are at the same temperature.

Table 2-94 « Temperature Monitor Performance Specifications

Specification Test Conditions Min. | Typical | Max. Units
Input diode temperature range -55 150 °C
233.2 378.15 K
Temperature sensitivity 25 mV/K
Intercept Extrapolated to OK 0 \%
Input referred temperature offset | At 25°C (298.15K) +1 15 °C
error
Gain error Slope of BFSL vs. 2.5 mV/K +1 25 | % nom.
Overall accuracy Peak error from ideal transfer function 12 +3 °C
Input referred noise At 25°C (298.15K) — no output averaging 4 °C rms
Output current Idle mode 100 MA
Final measurement phases 10 WA
Analog settling time Measured to 0.1% of final value, (with
ADC load)
From TM_STB (High) 5 us
From ADC_START (High) 5 105 us
AT parasitic capacitance 500 pF
Power supply rejection ratio DC (0-10 KHz) 1.2 0.7 °CIV
Input referred temperature Variation due to device temperature 0.005 | 0.008 | °C/°C
sensitivity error (—40°C to +100°C). External temperature
sensor held constant.
Temperature monitor (TM) VCC33A 200 uA
opergtlonal power supply current VCC33AP 150 A
requirements (per temperature
monitor instance, not including ADC | VCC15A 50 MA
or VAREFx)

Note: All results are based on averaging over 64 samples.
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SmartFusion Customizable System-on-Chip (cSoC)

Analog-to-Digital Converter (ADC)

Unless otherwise noted, ADC direct input performance is specified at 25°C with nominal power supply
voltages, with the output measured using the external voltage reference with the internal ADC in 12-bit
mode and 500 KHz sampling frequency, after trimming and digital compensation.

Table 2-95 « ADC Specifications

Specification Test Conditions Min. | Typ. | Max. [ Units
Input voltage range (for driving ADC 2.56 \%
over its full range)
Gain error 104 | 0.7 %
—40°C to +100°C 104 | 0.7 %
Input referred offset voltage 11 12 mV
—40°C to +100°C +1 12
Integral non-linearity (INL) RMS deviation from BFSL
12-bit mode 1.71 LSB
10-bit mode 0.60 | 1.00 LSB
8-bit mode 0.2 | 0.33 LSB
Differential non-linearity (DNL) 12-bit mode 24 LSB
10-bit mode 0.80 | 0.94 LSB
8-bit mode 0.2 | 0.23 LSB
Signal to noise ratio 62 64 dB
Effective number of bits (ENOB) —1 dBFS input
ENOB — S|N6A0D27d:3'/7b?td8 12-bit mode 10 KHz 9.9 10 Bits
: 12-bit mode 100 KHz 9.9 10 Bits
EQ 101 10-pit mode 10 KHz 95 | 96 Bits
10-bit mode 100 KHz 95 | 96 Bits
8-bit mode 10 KHz 78 | 7.9 Bits
8-bit mode 100 KHz 78 | 7.9 Bits
Full power bandwidth At -3 dB; —1 dBFS input 300 KHz
Analog settling time To 0.1% of final value (with 1 Kohm source 2 us
impedance and with ADC load)
Input capacitance Switched capacitance (ADC sample 12 15 pF
capacitor)
Cs: Static capacitance (Figure 2-44 on page 2-86)
CM[n] input 5 7 pF
TM[n] input 5 7 pF
ADCI[n] input 5 7 pF
Input resistance Rin: Series resistance (Figure 2-44) 2 KQ
Rsh: Shunt resistance, exclusive of| 10 MQ
switched capacitance effects (Figure 2-44)

Note: All 3.3 V supplies are tied together and varied from 3.0 V to 3.6 V. 1.5 V supplies are held constant.
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SmartFusion Customizable System-on-Chip (cSoC)

User-Defined Supply Pins

Name

Type

Polarity/
Bus Size

Description

VAREFO

Input

1

Analog reference voltage for first ADC.

The SmartFusion cSoC can be configured to generate a 2.56 V internal reference
that can be used by the ADC. While using the internal reference, the reference
voltage is output on the VAREFOUT pin for use as a system reference. If a
different reference voltage is required, it can be supplied by an external source
and applied to this pin. The valid range of values that can be supplied to the ADC
is 1.0 V to 3.3 V. When VAREFO is internally generated, a bypass capacitor must
be connected from this pin to ground. The value of the bypass capacitor should be
between 3.3 pF and 22 pF, which is based on the needs of the individual designs.
The choice of the capacitor value has an impact on the settling time it takes the
VAREFO signal to reach the required specification of 2.56 V to initiate valid
conversions by the ADC. If the lower capacitor value is chosen, the settling time
required for VAREFO to achieve 2.56 V will be shorter than when selecting the
larger capacitor value. The above range of capacitor values supports the accuracy
specification of the ADC, which is detailed in the datasheet. Designers choosing
the smaller capacitor value will not obtain as much margin in the accuracy as that
achieved with a larger capacitor value. See the Analog-to-Digital Converter (ADC)
section in the SmartFusion Programmable Analog User’s Guide for more
information. The SoC Products Group recommends customers use 10 yF as the
value of the bypass capacitor. Designers choosing to use an external VAREFO
need to ensure that a stable and clean VAREFO source is supplied to the VAREFO0
pin before initiating conversions by the ADC. To use the internal voltage reference,
the VAREFOUT pin must be connected to the appropriate ADC VAREFx input on
the PCB. For example, VAREFOUT can be connected to VAREFO only, if ADCO
alone is used. VAREFOUT can be connected to VAREF1 only, if ADC1 alone is
used. VAREFOUT can be connected to VAREF2 only, if ADC2 alone is used.
VAREFOUT can be connected to VAREFO, VAREF1 and VAREF2 together, if
ADCO, ADC1, and ADC2 all are used.

VAREF1

Input

Analog reference voltage for second ADC
See "VAREFQ" above for more information.

VAREF2

Input

Analog reference voltage for third ADC
See "VAREFQ" above for more.

VAREFOUT

Out

Internal 2.56 V voltage reference output. Can be used to provide the two ADCs
with a unique voltage reference externally by connecting VAREFOUT to both
VAREFO and VAREF1. To use the internal voltage reference, you must connect
the VAREFOUT pin to the appropriate ADC VAREFx input—either the VAREFO or
VAREF1 pin—on the PCB.
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SmartFusion Customizable System-on-Chip (cSoC)

Table 5-1 « Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance’ 2
VJTAG at 3.3V 200 Q to 1 kQ
VJTAG at 2.5V 200 Q to 1 kQ
VJTAG at 1.8 V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ
Notes:

1. The TCK pin can be pulled up/down.
2. The TRST pin can only be pulled down.

1. Equivalent parallel resistance if more than one device is on JTAG chain.
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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 Descriptions

PQ208

—— 208-Pin PQFP —

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx.
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SmartFusion Customizable System-on-Chip (cSoC)

PQ208

Pin Number A2F200 A2F500
63 TM1 T™A1
64 CM1 CM1
65 ABPS3 ABPS3
66 ABPS2 ABPS2
67 ADCO ADCO
68 ADC1 ADC1
69 ADC2 ADC2
70 ADC3 ADC3
71 VAREFO VAREFO0
72 GND33ADCO GND33ADCO
73 VCC33ADCO VCC33ADCO
74 GND33ADCO GND33ADCO
75 VCC15ADCO VCC15ADCO
76 GND15ADCO GND15ADCO
77 GND15ADC1 GND15ADC1
78 VCC15ADC1 VCC15ADC1
79 GND33ADCA1 GND33ADCH1
80 VCC33ADCH1 VCC33ADCH1
81 GND33ADC1 GND33ADCH1
82 VAREF1 VAREF1
83 ADC7 ADC7
84 ADC6 ADC6
85 ADC5 ADC5
86 ADC4 ADC4
87 ABPS6 ABPS6
88 ABPS7 ABPS7
89 CM3 CM3
90 T™3 TM3
91 GNDTMA1 GNDTM1
92 T™M2 TM2
93 CM2 CM2

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)

&S Microsemi

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

Pin FG256

No. A2F060 Function A2F200 Function A2F500 Function
P11 GNDA GNDA GNDA

P12 VCCMAINXTAL VCCMAINXTAL VCCMAINXTAL
P13 GNDLPXTAL GNDLPXTAL GNDLPXTAL
P14 VDDBAT VDDBAT VDDBAT
P15 PTEM PTEM PTEM

P16 PTBASE PTBASE PTBASE

R1 PCAP PCAP PCAP

R2 SDDO SDDO SDDO

R12 MAINXIN MAINXIN MAINXIN
R13 MAINXOUT MAINXOUT MAINXOUT
R14 LPXIN LPXIN LPXIN
R15 LPXOUT LPXOUT LPXOUT
R16 VCC33A VCC33A VCC33A
T1 NCAP NCAP NCAP

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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