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SmartFusion Customizable System-on-Chip (cSoC)

SmartFusion cSoC System Architecture
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SmartFusion DC and Switching Characteristics

Table 2-2 + Analog Maximum Ratings

Parameter Conditions Min. Max. [ Units
ABPSI[n] pad voltage (relative to ground) [ GDEC[1:0] = 00 (x15.36 V range)
Absolute maximum -11.5 14.4 \Y
Recommended -1 14 \Y,
GDECI1:0] = 01 (£10.24 V range) -11.5 12 \Y
GDECI1:0] = 10 (£5.12 V range) -6 6 \Y
GDEC[1:0] = 11 (+2.56 V range) -3 3 \Y,
CM[n] pad voltage relative to ground) CMB_DI_ON = 0 (ADC isolated)
COMP_EN = 0 (comparator off, for the
associated even-numbered comparator)
Absolute maximum -0.3 14.4 \Y
Recommended -0.3 14 \Y
CMB_DI_ON = 0 (ADC isolated) -0.3 3 \
COMP_EN = 1 (comparator on)
TMB_DI_ON = 1 (direct ADC in) -0.3 3 \
TM[n] pad voltage (relative to ground) TMB_DI_ON = 0 (ADC isolated) -0.3 3 Vv
COMP_EN = 1(comparator on)
TMB_DI_ON = 1 (direct ADC in) -0.3 3 Vv
ADCIn] pad voltage (relative to ground) -0.3 3.6 \Y

2-2
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SmartFusion Customizable System-on-Chip (cSoC)

Timing Characteristics

Table 2-44 2.5V LVCMOS High Slew
Worst Commercial-Case Conditions: T; = 85°C, Worst-Case VCC = 1425V,
Worst-Case VCCxxxxlOBx =2.3V
Applicable to FPGA 1/0 Banks, /0 Assigned to EMC /O Pins

Drive Speed
Strength | Grade | tpoyt | top | toin | tey |teout | tzL | tzu | tz | thz | tzs | tzus | Units

4 mA Std. 055 | 810 | 0.04 (123 | 039 | 7.37 | 810 | 254 | 217 | 9.43 | 10.15 ns
-1 046 | 6.75 | 0.03 [ 103 | 032 | 6.14 | 6.75 | 212 | 1.81 | 7.85 | 8.46 ns
8 mA Std. 055 | 485 | 0.04 [ 123 | 039 | 476 | 485 | 290 | 283 | 6.82 | 6.91 ns

-1 046 | 404 | 0.03 [ 103 | 032 | 397 | 404 | 242 | 236 | 5.68 | 5.76 ns

12 mA Std. 060 | 328 | 0.04 | 1.23 | 0.39 | 346 | 3.23 | 3.15 | 3.24 | 552 | 5.29 ns
—1 050 | 273 | 0.03 [ 1.03 | 0.32 | 2.88 | 269 | 262 | 270 | 4.60 | 4.41 ns
16 mA Std. 0.60 | 3.09 | 0.04 [ 123 | 039 | 3.27 | 288 | 3.20 | 3.35 | 5.33 | 4.94 ns
-1 050 | 257 | 0.03 [ 1.03 | 032 | 272 | 240 | 267 | 279 | 4.44 | 4.12 ns

24 mA Std. 0.60 | 295 | 0.04 [ 123 | 039 | 3.01 | 231 | 3.27 | 3.76 | 5.07 | 4.37 ns
-1 050 | 246 | 0.03 [ 1.03 | 032 | 251 | 193 | 273 | 3.13 | 422 | 3.64 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 2-45 + 2.5V LVCMOS Low Slew
Worst Commercial-Case Conditions: T, = 85°C, Worst-Case VCC =1.425V,
Worst-Case VCCxxxxlOBx = 2.3 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. 0.55 [ 10.50 [ 0.04 | 1.23 [ 0.39 | 10.69 | 10.50 | 2.54 | 2.07 | 12.75 | 12.56 ns
-1 0.46 8.75 [ 0.03 | 1.03 | 0.32 8.91 875 (212|173 | 10.62 | 10.47 ns
8 mA Std. 0.55 761 [0.04 (123 ] 0.39 7.46 719 | 2.81 | 2.66 | 9.52 9.25 ns
-1 0.46 6.34 | 0.03 | 1.03 | 0.32 6.22 599 (234222 7.93 7.71 ns
12 mA Std. 0.60 592 [0.04|123| 0.39 5.79 545 [ 3.04|3.06 7.85 7.51 ns
-1 0.50 493 | 0.03 |1.03] 0.32 4.83 454 | 253|255 | 6.54 6.26 ns
16 mA Std. 0.60 553 [0.04 123 0.39 | 540 5.09 [3.09]| 316 | 7.46 7.14 ns
-1 0.50 461 | 0.03 |1.03] 0.32 4.50 424 | 258|264 | 6.22 5.95 ns
24 mA Std. 0.60 518 [ 0.04 | 1.23 | 0.39 5.28 514 | 3.27 | 3.64 | 7.34 7.20 ns
-1 0.50 432 |1 0.03 [1.03] 0.32 440 429 | 272 (3.03| 6.1 6.00 ns

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

Table 2-46 2.5 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 | tpour | tor | toin | tpy | tpys | teour | tzL | tzn | tiz | tuz | Units

8 mA Std. 0.22 235 ( 0.09 | 1.18 1.39 0.22 240 | 218 | 219 | 2.32 ns
—1 0.18 1.96 | 0.07 | 0.99 1.16 0.18 2.00 | 1.82 | 1.82 | 1.93 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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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

B-LVDS/M-LVDS

Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard to
high-performance multipoint bus applications. Multidrop and multipoint bus configurations may contain
any combination of drivers, receivers, and transceivers. SoC Products Group LVDS drivers provide the
higher drive current required by B-LVDS and M-LVDS to accommodate the loading. The drivers require
series terminations for better signal quality and to control voltage swing. Termination is also required at
both ends of the bus since the driver can be located anywhere on the bus. These configurations can be
implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with appropriate terminations.
Multipoint designs using SoC Products Group LVDS macros can achieve up to 200 MHz with a maximum
of 20 loads. A sample application is given in Figure 2-12. The input and output buffer delays are available
in the LVDS section in Table 2-65.

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the required

differential voltage, in worst-case commercial operating conditions, at the farthest receiver: Rg = 60 Q
and Ry =70 Q, given Zy = 50 Q (2") and Zg,p, = 50 Q (~1.5").

Receiver Transceiver Driver Receiver Transceiver

= = = = <— BIBUF_LVDS

RsSRs RsSRs RsSRs RsSRs

Zstub Zstub Zstub z Zstub Zstub Zstub z
ZO ZO ZO ZO

|V A— AV A |V A—
% Rrz, Z, Z, Z,
o____ 7 7 o____ 7

Figure 2-12 « B-LVDS/M-LVDS Multipoint Application Using LVDS 1/O Buffers

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential 1/O standard. It requires
that one data bit be carried through two signal lines. Like LVDS, two pins are needed. It also requires
external resistor termination.

stub stub

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-13. The
building blocks of the LVPECL 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 LVDS implementation because the output standard
specifications are different.

Bourns Par/t(Number: CAT16-PC4F12

FPGA g |reeeeeeeeefoee o FPGA
OUTBUF_LVPECL N 1100 Q Z,=500Q
P {X"W‘ %5187\/\/ %1009 +_ INBUF_LVPECL
AN ’ P
i 100 Q : Z£p=50Q
N o N

Figure 2-13 « LVPECL Circuit Diagram and Board-Level Implementation
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SmartFusion DC and Switching Characteristics

Timing Characteristics

Table 2-80 » A2F500 Global Resource

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

-1 Std.

Parameter |Description Min.! | Max.2 | Min.' | Max.2 | Units
tRekL Input Low Delay for Global Clock 1.54 1.73 1.84 2.08 ns
tRCKH Input High Delay for Global Clock 1.53 1.76 1.84 212 ns
trekmpwH | Minimum Pulse Width High for Global Clock | 0.85 1.00 ns
trekmpwe | Minimum Pulse Width Low for Global Clock | 0.85 1.00 ns
trcksw Maximum Skew for Global Clock 0.23 0.28 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential
element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,
located in a fully loaded row (all available flip-flops are connected to the global net in the row).

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

values.
Table 2-81 « A2F200 Global Resource
Worst Commercial-Case Conditions: T; = 85°C, VCC =1.425V
-1 Std.
Parameter |Description Min." | Max.2 | Min.! | Max.2 | Units
trRekL Input Low Delay for Global Clock 0.74 0.99 0.88 1.19 ns
tRCKH Input High Delay for Global Clock 0.76 1.05 0.91 1.26 ns
trekmPwH | Minimum Pulse Width High for Global Clock | 0.85 1.00 ns
trekmpwL | Minimum Pulse Width Low for Global Clock | 0.85 1.00 ns
trReksw Maximum Skew for Global Clock 0.29 0.35 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential
element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,
located in a fully loaded row (all available flip-flops are connected to the global net in the row).

3. 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)
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Figure 2-38 * FIFO Reset
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Figure 2-39 » FIFO EMPTY Flag and AEMPTY Flag Assertion
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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 Development Tools

Compile and Debug

Microsemi's SoftConsole is a free Eclipse-based IDE that enables the rapid production of C and C++
executables for Microsemi FPGA and cSoCs using Cortex-M3, Cortex-M1 and Core8051s. For
SmartFusion support, SoftConsole includes the GNU C/C++ compiler and GDB debugger. Additional
examples can be found on the SoftConsole page:

* Using UART with SmartFusion: SoftConsole Standalone Flow Tutorial
— Design Files

» Displaying POT Level with LEDs: Libero SoC and SoftConsole Flow Tutorial for SmartFusion
— Design Files

IAR Embedded Workbench® for ARM/Cortex is an integrated development environment for building and
debugging embedded ARM applications using assembler, C and C++. It includes a project manager,
editor, build and debugger tools with support for RTOS-aware debugging on hardware or in a simulator.

* Designing SmartFusion cSoC with IAR Systems
* 1AR Embedded Workbench IDE User Guide for ARM
* Download Evaluation or Kickstart version of IAR Embedded Workbench for ARM

Keil's Microcontroller Development Kit comes in two editions: MDK-ARM and MDK Basic. Both editions
feature pVision®, the ARM Compiler, MicroLib, and RTX, but the MDK Basic edition is limited to 256K so
that small applications are more affordable.

» Designing SmartFusion cSoC with Keil
* Using Keil pVision and Microsemi SmartFusion cSoC
— Programming file for use with this tutorial
* Keil Microcontroller Development Kit for ARM Product Manuals
* Download Evaluation version of Keil MDK-ARM

Jemsis | &S [D]KEIL| eIAR

COMPLIANT

R Microsemi. An ARMS Company SYSTEMS
Software IDE SoftConsole Vision IDE Embedded Workbench
Website www.microsemi.com/soc www.keil.com www.iar.com
Free versions from SoC Free with Libero SoC 32 K code limited 32 K code limited

Products Group

Available from Vendor N/A Full version Full version
Compiler GNU GCC RealView C/C++ IAR ARM Compiler
Debugger GDB debug Vision Debugger C-SPY Debugger
Instruction Set Simulator No Vision Simulator Yes

Debug Hardware FlashPro4 ULINK2 or ULINK-ME J-LINK or J-LINK Lite

Operating Systems
FreeRTOS™ is a portable, open source, royalty free, mini real-time kernel (a free-to-download and free-
to-deploy RTOS that can be used in commercial applications without any requirement to expose your
proprietary source code). FreeRTOS is scalable and designed specifically for small embedded systems.
This FreeRTOS version ported by Microsemi is 6.0.1. For more information, visit the FreeRTOS website:
www.freertos.org

+ SmartFusion Webserver Demo Using ulP and FreeRTOS

* SmartFusion cSoC: Running Webserver, TFTP on IwIP TCP/IP Stack Application Note

3-4
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Pin Descriptions

Name Type Description

VCC15A Supply [Clean analog 1.5V supply to the analog circuitry. Always power this pin.

VCC15ADCO Supply [Analog 1.5V supply to the first ADC. Always power this pin.

VCC15ADCA1 Supply [Analog 1.5V supply to the second ADC. Always power this pin.

VCC15ADC2 Supply [Analog 1.5V supply to the third ADC. Always power this pin.

VCC33A Supply [Clean 3.3 V analog supply to the analog circuitry. VCC33A is also used to feed the

1.5 V voltage regulator for designs that do not provide an external supply to VCC. Refer
to the Voltage Regulator (VR), Power Supply Monitor (PSM), and Power Modes section
in the SmartFusion Microcontroller Subsystem User’s Guide for more information.

VCC33ADCO Supply [Analog 3.3 V supply to the first ADC. If unused, Microsemi recommends connecting this
pintoa3.3V supply.1

VCC33ADCH1 Supply [Analog 3.3 V supply to the second ADC. If unused, Microsemi recommends connecting
this pin to a 3.3 V supply.”

VCC33ADC2 Supply [Analog 3.3 V supply to the third ADC. If unused, Microsemi recommends connecting
thispintoa 3.3V supply.1

VCC33AP Supply [Analog clean 3.3 V supply to the charge pump. To avoid high current draw, VCC33AP
should be powered up simultaneously with or after VCC33A. Can be pulled down if
unused.”

VCC33N Supply [-3.3 V output from the voltage converter. A 2.2 yF capacitor must be connected from

this pin to GND. Analog charge pump capacitors are not needed if none of the analog
SCB features are used and none of the SDDs are used. In that case it should be left

unconnected.
VCC33SDDO0 Supply [Analog 3.3 V supply to the first sigma-delta DAC
VCC33SDD1 Supply [ Common analog 3.3 V supply to the second and third sigma-delta DACs
VCCENVM Supply [Digital 1.5 V power supply to the embedded nonvolatile memory blocks. To avoid high

current draw, VCC should be powered up before or simultaneously with VCCENVM.

VCCESRAM Supply |Digital 1.5 V power supply to the embedded SRAM blocks. Available only on the
208PQFP package. It should be connected to VCC (in other packages, it is internally
connected to VCC).

VCCFPGAIOBO | Supply |Digital supply to the FPGA fabric 1/0O bank 0 (north FPGA 1/O bank) for the output
buffers and 1/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, 1.8V, 25V, or 3.3V,
nominal voltage. Unused I/O banks should have their corresponding VCCFPGAIO pins
tied to GND.

VCCFPGAIOB1 | Supply |Digital supply to the FPGA fabric I/0 bank 1 (east 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.

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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Table 5-2 - Relationships Between Signals in the Analog Front-End

ADC Dir.-In Current | Temp.
Pin Channel |Option|Prescaler| Mon. Mon. Compar. LVTTL SDD MUX SDD
SDD2 |ADC2_CH15 SDD2_OUT
TMO ADCO_CH4 | Yes CMO_L | TMO_IO| CMPO_N
T™M1 ADCO_CH8 | Yes CM1_L |TM1_IO| CMP2_N
TM2 ADC1_CH4 | Yes CM2_L | TM2_IO | CMP4_N
TM3 ADC1_CH8 | Yes CM3_L | TM3_IO| CMP6_N
TM4 ADC2_CH4 | Yes CM4_L | TM4_IO| CMP8_N
Notes:
1. ABPSx_IN: Input to active bipolar prescaler channel x.
2. CMx_H/L: Current monitor channel x, high/low side.
3. TMx_IO: Temperature monitor channel x.
4. CMPx_P/N: Comparator channel x, positive/negative input.
5. LVTTLx_IN: LVTTL I/O channel x.
6. SDDMx_OUT: Output from sigma-delta DAC MUX channel x.
7. SDDx_OUT: Direct output from sigma-delta DAC channel x.
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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 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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PQ208
Pin Number A2F200 A2F500
1 VCCPLL VCCPLLO
2 VCOMPLA VCOMPLAO
3 GNDQ GNDQ
4 EMC_DB[15]/GAA2/I0O71PDB5V0 GAA2/1088PDB5V0
5 EMC_DB[14]/GAB2/I071NDB5V0 GAB2/I088NDB5V0
6 EMC_DB[13]/GAC2/I070PDB5V0 GAC2/1087PDB5V0
7 EMC_DB[12]/I070NDB5V0 I087NDB5V0
8 VCC VCC
9 GND GND
10 VCCFPGAIOB5 VCCFPGAIOBS
11 EMC_DBJ[11]/1069PDB5V0 I086PDB5V0
12 EMC_DB[10]/IO69NDB5V0 I0O86NDB5V0
13 GFA2/I068PSB5V0 GFA2/I085PSB5V0
14 GFA1/1064PDB5V0 GFA1/1081PDB5V0
15 GFAO0/I064NDB5V0 GFAO0/I081NDB5V0
16 EMC_DBI[9])/GEC1/1063PDB5V0 GEC1/1080PDB5V0
17 EMC_DBI[8]/GECO0/IO63NDB5V0 GECO0/I080NDBSVO
18 EMC_DB[7]/GEB1/1062PDB5V0 GEB1/I079PDB5V0
19 EMC_DBI[6]/GEB0/I0O62NDB5V0 GEBO0/IO79NDB5V0
20 EMC_DBJ[5])/GEA1/I061PDB5V0 GEA1/I078PDB5V0
21 EMC_DBI[4])/GEA0/IO61NDB5V0 GEAO0/I078NDB5V0
22 VCC VCC
23 GND GND
24 VCCFPGAIOB5 VCCFPGAIOB5
25 EMC_DBJ[3])/GEC2/I060PDB5V0 GEC2/1077PDB5V0
26 EMC_DBJ[2])/IO60NDB5V0 I077NDB5V0
27 EMC_DBI[1]/GEB2/I059PDB5V0 GEB2/I076PDB5V0
28 EMC_DBI[0]/GEA2/I059NDB5V0 GEA2/I076NDB5V0
29 VCC VCC
30 GND GND
31 GNDRCOSC GNDRCOSC
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
Pin Number A2F200 A2F500
94 ABPS5 ABPS5
95 ABPS4 ABPS4
96 GNDAQ GNDAQ
97 GNDA GNDA
98 NC NC
99 GNDVAREF GNDVAREF
100 VAREFOUT VAREFOUT
101 PU_N PU_N
102 VCC33A VCC33A
103 PTEM PTEM
104 PTBASE PTBASE
105 SPI_0_DO/GPIO_16 SPI_0_DO/GPIO_16
106 SPI_0_DI/GPIO_17 SPI_0_DI/GPIO_17
107 SPI_0_CLK/GPIO_18 SPI_0_CLK/GPIO_18
108 SPI_0_SS/GPIO_19 SPI_0_SS/GPIO_19
109 UART_0_RXD/GPIO_21 UART_0_RXD/GPIO_21
110 UART_0_TXD/GPIO_20 UART_0_TXD/GPIO_20
1M1 UART_1_RXD/GPIO_29 UART_1_RXD/GPIO_29
112 UART_1_TXD/GPIO_28 UART_1_TXD/GPIO_28
113 VCC VCC
114 VCCMSSIOB2 VCCMSSIOB2
115 GND GND
116 12C_1_SDA/GPIO_30 12C_1_SDA/GPIO_30
117 12C_1_SCL/GPIO_31 12C_1_SCL/GPIO_31
118 12C_0_SDA/GPIO_22 12C_0_SDA/GPIO_22
119 12C_0_SCL/GPIO_23 12C_0_SCL/GPIO_23
120 GNDENVM GNDENVM
121 VCCENVM VCCENVM
122 JTAGSEL JTAGSEL
123 TCK TCK
124 TDI TDI
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
F17 NC 1025PPB1V0
F18 VCCFPGAIOB1 VCCFPGAIOB1
F19 I023NDB1V0 I028NDB1V0
F20 NC I031PDB1V0
F21 NC I031NDB1V0
F22 1022PDB1V0 1032PDB1V0
G1 GND GND
G2 GFBO0/IO65NPB5V0 GFBO0/I082NPB5V0
G3 EMC_DB[9]/GEC1/I063PDB5V0 EMC_DB[9]/GEC1/I080PDB5V0
G4 GFC1/1066PPB5V0 GFC1/1083PPB5V0
G5 EMC_DB[11]/IO69PPB5V0 EMC_DB[11]/I086PPB5V0
G6 GNDQ GNDQ
G7 NC NC
G8 GND GND
G9 VCCFPGAIOBO VCCFPGAIOBO
G10 GND GND
G11 VCCFPGAIOBO VCCFPGAIOBO
G12 GND GND
G13 VCCFPGAIOBO VCCFPGAIOBO
G14 GND GND
G15 VCCFPGAIOBO VCCFPGAIOBO
G16 GNDQ GNDQ
G17 NC 1026PDB1V0
G18 NC I026NDB1V0
G19 GCA2/1023PDB1V0 GCA2/1028PDB1V0 *
G20 1024NDB1V0 I0O33NDB1V0
G21 GCB2/1024PDB1V0 GCB2/I033PDB1V0
G22 GND GND
H1 EMC_DBJ[7]/GEB1/1062PDB5V0 EMC_DB[7]/GEB1/I079PDB5V0
H2 VCCFPGAIOB5 VCCFPGAIOBS5
H3 EMC_DB[8])/GEC0/I0O63NDB5V0 EMC_DB[8]/GEC0/IO80NDB5V0
H4 GND GND
H5 GFC0/I066NPB5V0 GFCO0/IO83NPB5V0
H6 GFA1/I064PDB5V0 GFA1/I081PDB5V0
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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Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "SmartFusion cSoC Device Status" table on page lll, is designated as either "Product
Brief," "Advance," "Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Production
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Microsemi SoC Products Group Safety Critical, Life Support,
and High-Reliability Applications Policy

The SoC Products Group products described in this advance status document may not have completed
the SoC Products Group’s qualification process. Products may be amended or enhanced during the
product introduction and qualification process, resulting in changes in device functionality or
performance. It is the responsibility of each customer to ensure the fitness of any product (but especially
a new product) for a particular purpose, including appropriateness for safety-critical, life-support, and
other high-reliability applications. Consult the SoC Products Group’s Terms and Conditions for specific
liability exclusions relating to life-support applications. A reliability report covering all of the SoC Products
Group’s products is available on the SoC Products Group website at:
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=131372.
Microsemi SoC Products Group also offers a variety of enhanced qualification and lot acceptance
screening procedures. Contact your local SoC Products Group sales office for additional reliability
information.
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