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are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
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programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
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adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
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their reliability and ability to handle complex algorithms
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FPGAs
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of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
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offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Device Architecture
VersaTile Characteristics
Sample VersaTile Specifications—Combinatorial Module
The Fusion library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library (Figure 2-3). For more details, refer to the
IGLOO, ProASIC3, SmartFusion, and Fusion Macro Library Guide. 

Figure 2-3 • Sample of Combinatorial Cells
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Fusion Family of Mixed Signal FPGAs
Figure 2-4 • Combinatorial Timing Model and Waveforms
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Device Architecture
Flash Memory Block Addressing
Figure 2-34 shows a graphical representation of the flash memory block.

Each FB is partitioned into sectors, pages, blocks, and bytes. There are 64 sectors in an FB, and each
sector contains 32 pages and 1 spare page. Each page contains 8 data blocks and 1 auxiliary block.
Each data block contains 16 bytes of user data, and the auxiliary block contains 4 bytes of user data.

Addressing for the FB is shown in Table 2-20.

When the spare page of a sector is addressed (SPAREPAGE active), ADDR[11:7] are ignored.

When the Auxiliary block is addressed (AUXBLOCK active), ADDR[6:2] are ignored.

Note: The spare page of sector 0 is unavailable for any user data. Writes to this page will return an error,
and reads will return all zeroes.

Figure 2-34 • Flash Memory Block Organization
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Table 2-20 • FB Address Bit Allocation ADDR[17:0]

17 12 11 7 6 4 3 0

Sector Page Block Byte
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Device Architecture
The AEMPTY flag is asserted when the difference between the write address and the read address is
less than a predefined value. In the example above, a value of 200 for AEVAL means that the AEMPTY
flag will be asserted when a read causes the difference between the write address and the read address
to drop to 200. It will stay asserted until that difference rises above 200. Note that the FIFO can be
configured with different read and write widths; in this case, the AFVAL setting is based on the number of
write data entries and the AEVAL setting is based on the number of read data entries. For aspect ratios of
512×9 and 256×18, only 4,096 bits can be addressed by the 12 bits of AFVAL and AEVAL. The number
of words must be multiplied by 8 and 16, instead of 9 and 18. The SmartGen tool automatically uses the
proper values. To avoid halfwords being written or read, which could happen if different read and write
aspect ratios are specified, the FIFO will assert FULL or EMPTY as soon as at least a minimum of one
word cannot be written or read. For example, if a two-bit word is written and a four-bit word is being read,
the FIFO will remain in the empty state when the first word is written. This occurs even if the FIFO is not
completely empty, because in this case, a complete word cannot be read. The same is applicable in the
full state. If a four-bit word is written and a two-bit word is read, the FIFO is full and one word is read. The
FULL flag will remain asserted because a complete word cannot be written at this point.
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Device Architecture
Figure 2-59 • FIFO Reset

Figure 2-60 • FIFO EMPTY Flag and AEMPTY Flag Assertion

MATCH (A0)

tMPWRSTB

tRSTFG

tRSTCK

tRSTAF

RCLK/
WCLK

RESET

EF

AEF

WA/RA
(Address Counter)

tRSTFG

tRSTAF

FF

AFF

RCLK

NO MATCH NO MATCH Dist = AEF_TH MATCH (EMPTY)

tCKAF

tRCKEF

EF

AEF

tCYC

WA/RA
(Address Counter)
2-73 Revision 6



Device Architecture
Intra-Conversion

Injected Conversion

Note: *tCONV represents the conversion time of the second conversion. See EQ 23 on page 2-109 for calculation of the
conversion time, tCONV.

Figure 2-92 • Intra-Conversion Timing Diagram
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Figure 2-93 • Injected Conversion Timing Diagram
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Fusion Family of Mixed Signal FPGAs
Figure 2-96 • Temperature Reading Noise When Averaging is Used
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Device Architecture
Table 2-52 • Calibrated Analog Channel Accuracy 1,2,3

Worst-Case Industrial Conditions, TJ = 85°C

Condition Total Channel Error (LSB)

Analog 
Pad Prescaler Range (V) Input Voltage4 (V) Negative Max. Median Positive Max.

Positive Range ADC in 10-Bit Mode

AV, AC 16 0.300 to 12.0 –6 1 6

8 0.250 to 8.00 –6 0 6

4 0.200 to 4.00 –7 –1 7

2 0.150 to 2.00 –7 0 7

1 0.050 to 1.00 –6 –1 6

AT 16 0.300 to 16.0 –5 0 5

4 0.100 to 4.00 –7 –1 7

Negative Range ADC in 10-Bit Mode

AV, AC 16 –0.400 to –10.5 –7 1 9

8 –0.350 to –8.00 –7 –1 7

4 –0.300 to –4.00 –7 –2 9

2 –0.250 to –2.00 –7 –2 7

1 –0.050 to –1.00 –16 –1 20

Notes:

1. Channel Accuracy includes prescaler and ADC accuracies. For 12-bit mode, multiply the LSB count by 4. For 8-bit
mode, divide the LSB count by 4. Overall accuracy remains the same.

2. Requires enabling Analog Calibration using SmartGen Analog System Builder. For further details, refer to the
"Temperature, Voltage, and Current Calibration in Fusion FPGAs" chapter of the Fusion FPGA Fabric User Guide.

3. Calibrated with two-point calibration methodology, using 20% and 80% full-scale points.

4. The lower limit of the input voltage is determined by the prescaler input offset.
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Device Architecture
ACM Characteristics1

73 MATCHREG1 Match register bits 15:8 RTC

74 MATCHREG2 Match register bits 23:16 RTC

75 MATCHREG3 Match register bits 31:24 RTC

76 MATCHREG4 Match register bits 39:32 RTC

80 MATCHBITS0 Individual match bits 7:0 RTC

81 MATCHBITS1 Individual match bits 15:8 RTC

82 MATCHBITS2 Individual match bits 23:16 RTC

83 MATCHBITS3 Individual match bits 31:24 RTC

84 MATCHBITS4 Individual match bits 39:32 RTC

88 CTRL_STAT Control (write) / Status (read) register bits 
7:0

RTC

Note: ACMADDR bytes 1 to 40 pertain to the Analog Quads; bytes 64 to 89 pertain to the RTC.

Table 2-54 • ACM Address Decode Table for Analog Quad (continued)

ACMADDR [7:0] in 
Decimal Name Description

Associated 
Peripheral

1. When addressing the RTC addresses (i.e., ACMADDR 64 to 89), there is no timing generator, and the rc_osc, byte_en, and
aq_wen signals have no impact.

Figure 2-97 • ACM Write Waveform

Figure 2-98 • ACM Read Waveform
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Fusion Family of Mixed Signal FPGAs
Table 2-68 • I/O Bank Support by Device

I/O Bank AFS090 AFS250 AFS600 AFS1500

Standard I/O N N – –

Advanced I/O E, W E, W E, W E, W

Pro I/O – – N N

Analog Quad S S S S

Note: E = East side of the device
W = West side of the device
N = North side of the device
S = South side of the device

Table 2-69 • Fusion VCCI Voltages and Compatible Standards

VCCI (typical) Compatible Standards

3.3 V LVTTL/LVCMOS 3.3, PCI 3.3, SSTL3 (Class I and II),* GTL+ 3.3, GTL 3.3,* LVPECL

2.5 V LVCMOS 2.5, LVCMOS 2.5/5.0, SSTL2 (Class I and II),* GTL+ 2.5,* GTL 2.5,* LVDS, BLVDS, M-
LVDS

1.8 V LVCMOS 1.8

1.5 V LVCMOS 1.5, HSTL (Class I),* HSTL (Class II)*

Note: *I/O standard supported by Pro I/O banks.

Table 2-70 • Fusion VREF Voltages and Compatible Standards*

VREF (typical)  Compatible Standards

1.5 V SSTL3 (Class I and II)

1.25 V SSTL2 (Class I and II)

1.0 V GTL+ 2.5, GTL+ 3.3

0.8 V GTL 2.5, GTL 3.3

0.75 V HSTL (Class I), HSTL (Class II)

Note: *I/O standards supported by Pro I/O banks.
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Device Architecture
Selectable Skew between Output Buffer Enable/Disable Time
The configurable skew block is used to delay the output buffer assertion (enable) without affecting
deassertion (disable) time.

Figure 2-107 • Block Diagram of Output Enable Path

Figure 2-108 • Timing Diagram (option1: bypasses skew circuit)

Figure 2-109 • Timing Diagram (option 2: enables skew circuit)
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Device Architecture
Table 2-81 • Fusion Pro I/O Default Attributes
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Off None 35 pF – Off 0 Off

LVCMOS 2.5 V Off None 35 pF – Off 0 Off

LVCMOS
2.5/5.0 V

Off None 35 pF – Off 0 Off

LVCMOS 1.8 V Off None 35 pF – Off 0 Off

LVCMOS 1.5 V Off None 35 pF – Off 0 Off

PCI (3.3 V) Off None 10 pF – Off 0 Off

PCI-X (3.3 V) Off None 10 pF – Off 0 Off

GTL+ (3.3 V) Off None 10 pF – Off 0 Off

GTL+ (2.5 V) Off None 10 pF – Off 0 Off

GTL (3.3 V) Off None 10 pF – Off 0 Off

GTL (2.5 V) Off None 10 pF – Off 0 Off

HSTL Class I Off None 20 pF – Off 0 Off

HSTL Class II Off None 20 pF – Off 0 Off

SSTL2
Class I and II

Off None 30 pF – Off 0 Off

SSTL3
Class I and II

Off None 30 pF – Off 0 Off

LVDS, BLVDS,
M-LVDS

Off None 0 pF – Off 0 Off

LVPECL Off None 0 pF – Off 0 Off
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Fusion Family of Mixed Signal FPGAs
Timing Characteristics      

Table 2-120 • 1.8 V LVCMOS Low Slew
Commercial Temperature Range Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI = 1.7 V
Applicable to Pro I/Os

Drive 
Strength

 Speed 
Grade tDOUT tDP tDIN tPY tPYS tEOUT tZL tZH tLZ tHZ tZLS tZHS

 
Units

2 mA  Std. 0.66 15.84 0.04 1.45 1.91 0.43 15.65 15.84 2.78 1.58 17.89 18.07  ns 

 –1 0.56 13.47 0.04 1.23 1.62 0.36 13.31 13.47 2.37 1.35 15.22 15.37  ns 

 –2 0.49 11.83 0.03 1.08 1.42 0.32 11.69 11.83 2.08 1.18 13.36 13.50  ns 

4 mA  Std. 0.66 11.39 0.04 1.45 1.91 0.43 11.60 10.76 3.26 2.77 13.84 12.99  ns 

 –1 0.56 9.69 0.04 1.23 1.62 0.36 9.87 9.15 2.77 2.36 11.77 11.05  ns 

 –2 0.49 8.51 0.03 1.08 1.42 0.32 8.66 8.03 2.43 2.07 10.33 9.70  ns 

8 mA  Std. 0.66 8.97 0.04 1.45 1.91 0.43 9.14 8.10 3.57 3.36 11.37 10.33  ns 

 –1 0.56 7.63 0.04 1.23 1.62 0.36 7.77 6.89 3.04 2.86 9.67 8.79  ns 

 –2 0.49 6.70 0.03 1.08 1.42 0.32 6.82 6.05 2.66 2.51 8.49 7.72  ns 

12 mA  Std. 0.66 8.35 0.04 1.45 1.91 0.43 8.50 7.59 3.64 3.52 10.74 9.82  ns 

 –1 0.56 7.10 0.04 1.23 1.62 0.36 7.23 6.45 3.10 3.00 9.14 8.35  ns 

 –2 0.49 6.24 0.03 1.08 1.42 0.32 6.35 5.66 2.72 2.63 8.02 7.33  ns 

16 mA  Std. 0.66 7.94 0.04 1.45 1.91 0.43 8.09 7.56 3.74 4.11 10.32 9.80  ns 

 –1 0.56 6.75 0.04 1.23 1.62 0.36 6.88 6.43 3.18 3.49 8.78 8.33  ns 

 –2 0.49 5.93 0.03 1.08 1.42 0.32 6.04 5.65 2.79 3.07 7.71 7.32  ns 

Note: For the derating values at specific junction temperature and voltage supply levels, refer to Table 3-7 on
page 3-9.
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Device Architecture
User-Defined Supply Pins

VREF I/O Voltage Reference

Reference voltage for I/O minibanks. Both AFS600 and AFS1500 (north bank only) support Microsemi
Pro I/O. These I/O banks support voltage reference standard I/O. The VREF pins are configured by the
user from regular I/Os, and any I/O in a bank, except JTAG I/Os, can be designated as the voltage
reference I/O. Only certain I/O standards require a voltage reference—HSTL (I) and (II), SSTL2 (I) and
(II), SSTL3 (I) and (II), and GTL/GTL+. One VREF pin can support the number of I/Os available in its
minibank.

VAREF Analog Reference Voltage

The Fusion device can be configured to generate a 2.56 V internal reference voltage that can be used by
the ADC. While using the internal reference, the reference voltage is output on the VAREF 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
VAREF is internally generated by the Fusion device, a bypass capacitor must be connected from this pin
to ground. The value of the bypass capacitor should be between 3.3 µF and 22 µF, 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 VAREF 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 VAREF 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. Depending on the capacitor value selected in the Analog System Builder, a tool in Libero SoC, an
automatic delay circuit will be generated using logic tiles available within the FPGA to ensure that VAREF
has achieved the 2.56 V value. Microsemi recommends customers use 10 µF as the value of the bypass
capacitor. Designers choosing to use an external VAREF need to ensure that a stable and clean VAREF
source is supplied to the VAREF pin before initiating conversions by the ADC. Designers should also
make sure that the ADCRESET signal is deasserted before initiating valid conversions.2 

If the user connects VAREF to external 3.3 V on their board, the internal VAREF driving OpAmp tries to
bring the pin down to the nominal 2.56 V until the device is programmed and up/functional. Under this
scenario, it is recommended to connect an external 3.3 V supply through a ~1 KOhm resistor to limit
current, along with placing a 10-100nF capacitor between VAREF and GNDA.

User Pins

I/O User Input/Output

The 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 configured as inputs with pull-up
resistors.

During programming, I/Os become tristated and weakly pulled up to VCCI. With the VCCI and VCC
supplies continuously powered up, when the device transitions from programming to operating mode, the
I/Os get instantly configured to the desired user configuration.

Unused I/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

Axy Analog Input/Output

Analog I/O pin, where x is the analog pad type (C = current pad, G = Gate driver pad, T = Temperature
pad, V = Voltage pad) and y is the Analog Quad number (0 to 9). There is a minimum 1 M to ground on
AV, AC, and AT. This pin can be left floating when it is unused.

2. The ADC is functional with an external reference down to 1V, however to meet the performance parameters highlighted in the
datasheet refer to the VAREF specification in Table 3-2 on page 3-3.
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Fusion Family of Mixed Signal FPGAs
74 AV2 AV4

75 AC2 AC4

76 AG2 AG4

77 AT2 AT4

78 ATRTN1 ATRTN2

79 AT3 AT5

80 AG3 AG5

81 AC3 AC5

82 AV3 AV5

83 AV4 AV6

84 AC4 AC6

85 AG4 AG6

86 AT4 AT6

87 ATRTN2 ATRTN3

88 AT5 AT7

89 AG5 AG7

90 AC5 AC7

91 AV5 AV7

92 NC AV8

93 NC AC8

94 NC AG8

95 NC AT8

96 NC ATRTN4

97 NC AT9

98 NC AG9

99 NC AC9

100 NC AV9

101 GNDAQ GNDAQ

102 VCC33A VCC33A

103 ADCGNDREF ADCGNDREF

104 VAREF VAREF

105 PUB PUB

106 VCC33A VCC33A

107 GNDA GNDA

108 PTEM PTEM

109 PTBASE PTBASE

110 GNDNVM GNDNVM

PQ208

Pin 
Number AFS250 Function AFS600 Function

111 VCCNVM VCCNVM

112 VCC VCC

112 VCC VCC

113 VPUMP VPUMP

114 GNDQ NC

115 VCCIB1 TCK

116 TCK TDI

117 TDI TMS

118 TMS TDO

119 TDO TRST

120 TRST VJTAG

121 VJTAG IO57NDB2V0

122 IO57NDB1V0 GDC2/IO57PDB2V0

123 GDC2/IO57PDB1V0 IO56NDB2V0

124 IO56NDB1V0 GDB2/IO56PDB2V0

125 GDB2/IO56PDB1V0 IO55NDB2V0

126 VCCIB1 GDA2/IO55PDB2V0

127 GND GDA0/IO54NDB2V0

128 IO55NDB1V0 GDA1/IO54PDB2V0

129 GDA2/IO55PDB1V0 VCCIB2

130 GDA0/IO54NDB1V0 GND

131 GDA1/IO54PDB1V0 VCC

132 GDB0/IO53NDB1V0 GCA0/IO45NDB2V0

133 GDB1/IO53PDB1V0 GCA1/IO45PDB2V0

134 GDC0/IO52NDB1V0 GCB0/IO44NDB2V0

135 GDC1/IO52PDB1V0 GCB1/IO44PDB2V0

136 IO51NSB1V0 GCC0/IO43NDB2V
0

137 VCCIB1 GCC1/IO43PDB2V0

138 GND IO42NDB2V0

139 VCC IO42PDB2V0

140 IO50NDB1V0 IO41NDB2V0

141 IO50PDB1V0 GCC2/IO41PDB2V0

142 GCA0/IO49NDB1V0 VCCIB2

143 GCA1/IO49PDB1V0 GND

144 GCB0/IO48NDB1V0 VCC

145 GCB1/IO48PDB1V0 IO40NDB2V0

146 GCC0/IO47NDB1V0 GCB2/IO40PDB2V0

PQ208

Pin 
Number AFS250 Function AFS600 Function
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Fusion Family of Mixed Signal FPGAs
H13 GND GND

H14 VCCIB1 VCCIB1

H15 GND GND

H16 GND GND

H17 NC IO53NDB2V0

H18 IO38PDB2V0 IO57PDB2V0

H19 GCA2/IO39PDB2V0 GCA2/IO59PDB2V0

H20 VCCIB2 VCCIB2

H21 IO37NDB2V0 IO54NDB2V0

H22 IO37PDB2V0 IO54PDB2V0

J1 NC IO112PPB4V0

J2 IO76NDB4V0 IO113NDB4V0

J3 GFB2/IO74PDB4V0 GFB2/IO109PDB4V0

J4 GFA2/IO75PDB4V0 GFA2/IO110PDB4V0

J5 NC IO112NPB4V0

J6 NC IO104PDB4V0

J7 NC IO111PDB4V0

J8 VCCIB4 VCCIB4

J9 GND GND

J10 VCC VCC

J11 GND GND

J12 VCC VCC

J13 GND GND

J14 VCC VCC

J15 VCCIB2 VCCIB2

J16 GCB2/IO40PDB2V0 GCB2/IO60PDB2V0

J17 NC IO58NDB2V0

J18 IO38NDB2V0 IO57NDB2V0

J19 IO39NDB2V0 IO59NDB2V0

J20 GCC2/IO41PDB2V0 GCC2/IO61PDB2V0

J21 NC IO55PSB2V0

J22 IO42PDB2V0 IO56PDB2V0

K1 GFC2/IO73PDB4V0 GFC2/IO108PDB4V0

K2 GND GND

K3 IO74NDB4V0 IO109NDB4V0

FG484

Pin 
Number AFS600 Function AFS1500 Function

K4 IO75NDB4V0 IO110NDB4V0

K5 GND GND

K6 NC IO104NDB4V0

K7 NC IO111NDB4V0

K8 GND GND

K9 VCC VCC

K10 GND GND

K11 VCC VCC

K12 GND GND

K13 VCC VCC

K14 GND GND

K15 GND GND

K16 IO40NDB2V0 IO60NDB2V0

K17 NC IO58PDB2V0

K18 GND GND

K19 NC IO68NPB2V0

K20 IO41NDB2V0 IO61NDB2V0

K21 GND GND

K22 IO42NDB2V0 IO56NDB2V0

L1 IO73NDB4V0 IO108NDB4V0

L2 VCCOSC VCCOSC

L3 VCCIB4 VCCIB4

L4 XTAL2 XTAL2

L5 GFC1/IO72PDB4V0 GFC1/IO107PDB4V0

L6 VCCIB4 VCCIB4

L7 GFB1/IO71PDB4V0 GFB1/IO106PDB4V0

L8 VCCIB4 VCCIB4

L9 GND GND

L10 VCC VCC

L11 GND GND

L12 VCC VCC

L13 GND GND

L14 VCC VCC

L15 VCCIB2 VCCIB2

L16 IO48PDB2V0 IO70PDB2V0

FG484

Pin 
Number AFS600 Function AFS1500 Function
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Datasheet Information
v2.0, Revision 1
(July 2009)

The MicroBlade and Fusion datasheets have been combined. Pigeon Point
information is new. 

CoreMP7 support was removed since it is no longer offered.

–F was removed from the datasheet since it is no longer offered.

The operating temperature was changed from ambient to junction to better reflect
actual conditions of operations.

Commercial: 0°C to 85°C

Industrial: –40°C to 100°C

The version number category was changed from Preliminary to Production, which
means the datasheet contains information based on final characterization. The
version number changed from Preliminary v1.7 to v2.0.

N/A

The "Integrated Analog Blocks and Analog I/Os" section was updated to include a
reference to the "Analog System Characteristics" section in the Device Architecture
chapter of the datasheet, which includes Table 2-46 • Analog Channel Specifications
and specific voltage data.

1-4

The phrase "Commercial-Case Conditions" in timing table titles was changed to
"Commercial Temperature Range Conditions."

N/A

The "Crystal Oscillator" section was updated significantly. Please review carefully. 2-20

The "Real-Time Counter (part of AB macro)" section was updated significantly.
Please review carefully.

2-33

There was a typo in Table 2-19 • Flash Memory Block Pin Names for the
ERASEPAGE description; it was the same as DISCARDPAGE. As as a result, the
ERASEPAGE description was updated.

2-40

The tFMAXCLKNVM parameter was updated in Table 2-25 • Flash Memory Block
Timing.

2-52

Table 2-31 • RAM4K9 and Table 2-32 • RAM512X18 were updated. 2-66 

In Table 2-36 • Analog Block Pin Description, the Function description for PWRDWN
was changed from "Comparator power-down if 1"

to

"ADC comparator power-down if 1. When asserted, the ADC will stop functioning,
and the digital portion of the analog block will continue operating. This may result in
invalid status flags from the analog block. Therefore, Microsemi does not
recommend asserting the PWRDWN pin."

2-78

Figure 2-75 • Gate Driver Example was updated. 2-91

The "ADC Operation" section was updated. Please review carefully. 2-104

Figure 2-92 • Intra-Conversion Timing Diagram and Figure 2-93 • Injected
Conversion Timing Diagram are new.

2-113

The "Typical Performance Characteristics" section is new. 2-115

Table 2-49 • Analog Channel Specifications was significantly updated. 2-117

Table 2-50 • ADC Characteristics in Direct Input Mode was significantly updated. 2-120

In Table 2-52 • Calibrated Analog Channel Accuracy 1,2,3, note 2 was updated. 2-123

In Table 2-53 • Analog Channel Accuracy: Monitoring Standard Positive Voltages,
note 1 was updated.

2-124

In Table 2-54 •  ACM Address Decode Table for Analog Quad, bit 89 was removed. 2-126
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Fusion Family of Mixed Signal FPGAs
Advance v1.5
(continued)

This bullet was added to the "Integrated A/D Converter (ADC) and Analog I/O"
section: ADC Accuracy is Better than 1%

I

In the "Integrated Analog Blocks and Analog I/Os" section, ±4 LSB was changed to
0.72. The following sentence was deleted:

The input range for voltage signals is from –12 V to +12 V with full-scale output
values from 0.125 V to 16 V.

In addition, 2°C was changed to 3°C:

"One analog input in each quad can be connected to an external temperature
monitor diode and achieves detection accuracy of ±3ºC."

The following sentence was deleted:

The input range for voltage signals is from –12 V to +12 V with full-scale output
values from 0.125 V to 16 V.

1-4

The title of the datasheet changed from Actel Programmable System Chips to Actel
Fusion Mixed Signal FPGAs. In addition, all instances of programmable system chip
were changed to mixed signal FPGA.

N/A

Advance v1.4
(July 2008)

In Table 3-8 · Quiescent Supply Current Characteristics (IDDQ)1, footnote
references were updated for IDC2 and IDC3.

Footnote 3 and 4 were updated and footnote 5 is new.

3-11

Advance v1.3
(July 2008)

The "ADC Description" section was significantly updated. Please review carefully. 2-102

Advance v1.2
(May 2008)

Table 2-25 • Flash Memory Block Timing was significantly updated. 2-55

The "VAREF Analog Reference Voltage" pin description section was significantly
update. Please review it carefully.

2-226

Table 2-45 • ADC Interface Timing was significantly updated. 2-110

Table 2-56 • Direct Analog Input Switch Control Truth Table—AV (x = 0), AC (x = 1),
and AT (x = 3) was significantly updated.

2-131

The following sentence was deleted from the "Voltage Monitor" section:

The Analog Quad inputs are tolerant up to 12 V + 10%.

2-86

The "180-Pin QFN" figure was updated. D1 to D4 are new and the figure was
changed to bottom view. The note below the figure is new.

3-3

Advance v1.1
(May 2008)

The following text was incorrect and therefore deleted:

VCC33A  Analog Power Filter

Analog power pin for the analog power supply low-pass filter. An external 100 pF
capacitor should be connected between this pin and ground.

There is still a description of VCC33A on page 2-224.

2-204

Revision Changes Page
Revision 6 5-8



Fusion Family of Mixed Signal FPGAs
Advance v0.8
(continued)

This sentence was updated in the "No-Glitch MUX (NGMUX)" section to delete GLA:

The GLMUXCFG[1:0] configuration bits determine the source of the CLK inputs (i.e.,
internal signal or GLC).

2-32

In Table 2-13 • NGMUX Configuration and Selection Table, 10 and 11 were deleted. 2-32

The method to enable sleep mode was updated for bit 0 in Table 2-16 • RTC
Control/Status Register.

2-38

S2 was changed to D2 in Figure 2-39 • Read Waveform (Pipe Mode, 32-bit access)
for RD[31:0] was updated.

2-51

The definitions for bits 2 and 3 were updated in Table 2-24 • Page Status Bit
Definition.

2-52

Figure 2-46 • FlashROM Timing Diagram was updated. 2-58

Table 2-26 • FlashROM Access Time is new. 2-58

Figure 2-55 • Write Access After Write onto Same Address, Figure 2-56 •  Read
Access After Write onto Same Address, and Figure 2-57 • Write Access After Read
onto Same Address are new.

2-68–
2-70

Table 2-31 • RAM4K9 and Table 2-32 • RAM512X18 were updated. 2-71, 2-72

The VAREF and SAMPLE functions were updated in Table 2-36 • Analog Block Pin
Description.

2-82

The title of Figure 2-72 • Timing Diagram for Current Monitor Strobe was updated to
add the word "positive."

2-91

The "Gate Driver" section was updated to give information about the switching rate
in High Current Drive mode.

2-94

The "ADC Description" section was updated to include information about the
SAMPLE and BUSY signals and the maximum frequencies for SYSCLK and
ADCCLK. EQ 2 was updated to add parentheses around the entire expression in the
denominator.

2-102

Table 2-46 · Analog Channel Specifications and Table 2-47 · ADC Characteristics in
Direct Input Mode were updated.

2-118, 
2-121

The note was removed from Table 2-55 • Analog Multiplexer Truth Table—AV (x = 0),
AC (x = 1), and AT (x = 3).

2-131

Table 2-63 • Internal Temperature Monitor Control Truth Table is new. 2-132

The "Cold-Sparing Support" section was updated to add information about cases
where current draw can occur.

2-143

Figure 2-104 • Solution 4 was updated. 2-147

Table 2-75 • Fusion Standard I/O Standards—OUT_DRIVE Settings was updated. 2-153

The "GNDA Ground (analog)" section and "GNDAQ Ground (analog quiet)" section
were updated to add information about maximum differential voltage.

2-224

The "VAREF Analog Reference Voltage" section and "VPUMP Programming Supply
Voltage" section were updated.

2-226

The "VCCPLA/B PLL Supply Voltage" section was updated to include information
about the east and west PLLs.

2-225

The VCOMPLF pin description was deleted. N/A

The "Axy Analog Input/Output" section was updated with information about
grounding and floating the pin.

2-226
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