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Fusion Family of Mixed Signal FPGAs

Clock Aggregation

Clock aggregation allows for multi-spine clock domains. A MUX tree provides the necessary flexibility to
allow long lines or 1/Os to access domains of one, two, or four global spines. Signal access to the clock
aggregation system is achieved through long-line resources in the central rib, and also through local
resources in the north and south ribs, allowing 1/Os to feed directly into the clock system. As Figure 2-14
indicates, this access system is contiguous.

There is no break in the middle of the chip for north and south 1/0 VersaNet access. This is different from
the quadrant clocks, located in these ribs, which only reach the middle of the rib. Refer to the Using
Global Resources in Actel Fusion Devices application note.
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Figure 2-14 « Clock Aggregation Tree Architecture
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Device Architecture

PLL Macro

The PLL functionality of the clock conditioning block is supported by the PLL macro. Note that the PLL
macro reference clock uses the CLKA input of the CCC block, which is only accessible from the global
A[2:0] package pins. Refer to Figure 2-22 on page 2-25 for more information.

The PLL macro provides five derived clocks (three independent) from a single reference clock. The PLL
feedback loop can be driven either internally or externally. The PLL macro also provides power-down
input and lock output signals. During power-up, POWERDOWN should be asserted Low until VCC is up.
See Figure 2-19 on page 2-23 for more information.

Inputs:

» CLKA: selected clock input

« POWERDOWN (active low): disables PLLs. The default state is power-down on (active low).
Outputs:

» LOCK (active high): indicates that PLL output has locked on the input reference signal

* GLA, GLB, GLC: outputs to respective global networks

* YB, YC: allows output from the CCC to be routed back to the FPGA core

As previously described, the PLL allows up to five flexible and independently configurable clock outputs.
Figure 2-23 on page 2-26 illustrates the various clock output options and delay elements.

As illustrated, the PLL supports three distinct output frequencies from a given input clock. Two of these
(GLB and GLC) can be routed to the B and C global networks, respectively, and/or routed to the device
core (YB and YC).

There are five delay elements to support phase control on all five outputs (GLA, GLB, GLC, YB, and YC).

There is also a delay element in the feedback loop that can be used to advance the clock relative to the
reference clock.

The PLL macro reference clock can be driven by an INBUF macro to create a composite macro, where
the I/O macro drives the global buffer (with programmable delay) using a hardwired connection. In this
case, the I/O must be placed in one of the dedicated global I/O locations.

The PLL macro reference clock can be driven directly from the FPGA core.

The PLL macro reference clock can also be driven from an I/O routed through the FPGA regular routing
fabric. In this case, users must instantiate a special macro, PLLINT, to differentiate it from the hardwired
1/0 connection described earlier.

The visual PLL configuration in SmartGen, available with the Libero SoC and Designer tools, will derive
the necessary internal divider ratios based on the input frequency and desired output frequencies
selected by the user. SmartGen allows the user to select the various delays and phase shift values
necessary to adjust the phases between the reference clock (CLKA) and the derived clocks (GLA, GLB,
GLC, YB, and YC). SmartGen also allows the user to select where the input clock is coming from.
SmartGen automatically instantiates the special macro, PLLINT, when needed.
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Real-Time Counter (part of AB macro)

The RTC is a 40-bit loadable counter and used as the primary timekeeping element (Figure 2-29). The
clock source, RTCCLK, must come from the CLKOUT signal of the crystal oscillator. The RTC can be
configured to reset itself when a count value reaches the match value set in the Match Register.

The RTC is part of the Analog Block (AB) macro. The RTC is configured by the analog configuration
MUX (ACM). Each address contains one byte of data. The circuitry in the RTC is powered by VCC33A,
so the RTC can be used in standby mode when the 1.5 V supply is not present.

Real-Time Counter

ACM
Registers

Xt model1:0] o prexTLMODE:0]
»| Control Status Xtalen RrexTLSEL
< MatchBits Reg |-
1.5V to
<« > Ee?,; -< > Match Reg
Shifter |
o Counter P —» RTCMATCH
- Read-Hold Reg | o
— RTCPSMMATCH
> Counter Reg
Crystal Prescaler )
RTCCLK = FrrooLx Divide by 128 —»| 40-Bit Counter

Figure 2-29 «

RTC Block Diagram

Table 2-14 « RTC Signal Description

Signal Name Width | Direction Function

RTCCLK 1 In Must come from CLKOUT of XTLOSC.

RTCXTLMODE[1:0]| 2 Out |Controlled by xt_mode in CTRL_STAT. Signal must connect to the
RTC_MODE signal in XTLOSC, as shown in Figure 2-27.

RTCXTLSEL 1 Out |Controlled by xtal_en from CTRL_STAT register. Signal must connect to
RTC_MODE signal in XTLOSC in Figure 2-27.

RTCMATCH 1 Out  |Match signal for FPGA
0 — Counter value does not equal the Match Register value.
1 — Counter value equals the Match Register value.

RTCPSMMATCH 1 Out [Same signal as RTCMATCH. Signal must connect to RTCPSMMATCH in

VRPSM, as shown in Figure 2-27.

The 40-bit counter can be preloaded with an initial value as a starting point by the Counter Register. The
count from the 40-bit counter can be read through the same set of address space. The count comes from
a Read-Hold Register to avoid data changing during read. When the counter value equals the Match
Register value, all Match Bits Register values will be OxFFFFFFFFFF. The RTCMATCH and
RTCPSMMATCH signals will assert. The 40-bit counter can be configured to automatically reset to
0x0000000000 when the counter value equals the Match Register value. The automatic reset does not
apply if the Match Register value is 0x0000000000. The RTCCLK has a prescaler to divide the clock by
128 before it is used for the 40-bit counter. Below is an example of how to calculate the OFF time.
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Embedded Memories
Fusion devices include four types of embedded memory: flash block, FlashROM, SRAM, and FIFO.

Flash Memory Block

Fusion is the first FPGA that offers a flash memory block (FB). Each FB block stores 2 Mbits of data. The
flash memory block macro is illustrated in Figure 2-32. The port pin name and descriptions are detailed
on Table 2-19 on page 2-40. All flash memory block signals are active high, except for CLK and active
low RESET. All flash memory operations are synchronous to the rising edge of CLK.

ADDRI[17:0] RD[31:0]
WDI[31:0] BUSY ——
DATAWIDTH[1:0] STATUS[1:0] j——
REN
READNEXT
PAGESTATUS
WEN
ERASEPAGE

—— PROGRAM

SPAREPAGE
AUXBLOCK
UNPROTECTPAGE
OVERWRITEPAGE
DISCARDPAGE
OVERWRITEPROTECT
PAGELOSSPROTECT
PIPE

LOCKREQUEST

CLK
P> RESET

Figure 2-32 « Flash Memory Block
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Conversely, when writing 4-bit values and reading 9-bit values, the ninth bit of a read operation will be
undefined. The RAM blocks employ little-endian byte order for read and write operations.

RD[17:0] | RD
WD »| WD[17:0]
RCLK RCLK
WCLK WCLK RAM
»| RADD[J:0]
»| WADD[J:0]
> NN
FREN [ [FwEN g &S
o =
¥ ¥ =
RBLK CNT 12 1
REN I\ E
4 = > FULL
ESTOP = 1T [arvac
|—"'_B-—> AFULL
WBLK CNT12[ |Su 12?%‘1"_> —— AEMPTY
WEN I E
| IS = > EMPTY
FSTOP 17 | |
Reset
Figure 2-47 » Fusion RAM Block with Embedded FIFO Controller
2-56
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Modes of Operation
There are two read modes and one write mode:

Read Nonpipelined (synchronous—1 clock edge): In the standard read mode, new data is driven
onto the RD bus in the same clock cycle following RA and REN valid. The read address is
registered on the read port clock active edge, and data appears at RD after the RAM access time.
Setting PIPE to OFF enables this mode.

Read Pipelined (synchronous—2 clock edges): The pipelined mode incurs an additional clock
delay from the address to the data but enables operation at a much higher frequency. The read
address is registered on the read port active clock edge, and the read data is registered and
appears at RD after the second read clock edge. Setting PIPE to ON enables this mode.

Write (synchronous—1 clock edge): On the write clock active edge, the write data is written into
the SRAM at the write address when WEN is High. The setup times of the write address, write
enables, and write data are minimal with respect to the write clock. Write and read transfers are
described with timing requirements in the "SRAM Characteristics" section on page 2-63 and the
"FIFO Characteristics" section on page 2-72.

RAM Initialization

Each SRAM block can be individually initialized on power-up by means of the JTAG port using the
UJTAG mechanism (refer to the "JTAG IEEE 1532" section on page 2-229 and the Fusion SRAM/FIFO
Blocks application note). The shift register for a target block can be selected and loaded with the proper
bit configuration to enable serial loading. The 4,608 bits of data can be loaded in a single operation.
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Device Architecture

SRAM Characteristics
Timing Waveforms
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Figure 2-50 « RAM Read for Flow-Through Output. Applicable to both RAM4K9 and RAM512x18.
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Figure 2-51 « RAM Read for Pipelined Output. Applicable to both RAM4K9 and RAM512x18.

2-63 Revision 6



&S Microsemi

Device Architecture

The rate at which the gate voltage of the external MOSFET slews is determined by the current, I,
sourced or sunk by the AG pin and the gate-to-source capacitance, Cgg, of the external MOSFET. As an
approximation, the slew rate is given by EQ 6.
dv/dt = |g / CGS
EQ6
Cgs is not a fixed capacitance but, depending on the circuitry connected to its drain terminal, can vary

significantly during the course of a turn-on or turn-off transient. Thus, EQ 6 on page 2-91 can only be
used for a first-order estimate of the switching speed of the external MOSFET.

v
TPl by VT

1 A 3 A 10 pA 30 pA

AG

High
Current |

3 uA 10 A 30 pA

U
f

Figure 2-75 « Gate Driver Example
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Fusion uses a remote diode as a temperature sensor. The Fusion Temperature Monitor uses a
differential input; the AT pin and ATRTN (AT Return) pin are the differential inputs to the Temperature
Monitor. There is one Temperature Monitor in each Quad. A simplified block diagram is shown in

Figure 2-77.
VDD33A
10 pA 100 pA
TMSTBx

Iz +

ATx + vADC O Analog MUX
AV 125 X (refer Table 2-36

- for MUX Channel
Number)
X ~ _
ATRTNxy

Figure 2-77 + Block Diagram for Temperature Monitor Circuit

The Fusion approach to measuring temperature is forcing two different currents through the diode with a
ratio of 10:1. The switch that controls the different currents is controlled by the Temperature Monitor
Strobe signal, TMSTB. Setting TMSTB to '1' will initiate a Temperature reading. The TMSTB should
remain '"1' until the ADC finishes sampling the voltage from the Temperature Monitor. The minimum
sample time for the Temperature Monitor cannot be less than the minimum strobe high time minus the
setup time. Figure 2-78 shows the timing diagram.

< TTMsHI >

TMSTBx

trmsLo—» 1 tTMSSET®

VADC ADC should start
/ sampling at this point

ADCSTART \

Figure 2-78 « Timing Diagram for the Temperature Monitor Strobe Signal

Note: When the |IEEE 1149.1 Boundary Scan EXTEST instruction is executed, the AG pad drive
strength ceases and becomes a 1 pA sink into the Fusion device.
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Table 2-93 - Summary of I/0 Timing Characteristics — Software Default Settings
Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC =1.425V,
Worst-Case VCCI = I/O Standard Dependent
Applicable to Advanced I/0s
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3.3V LVTTL/ 12mA | High [35pF| - |0.49|2.64|0.03(0.90|0.322.69|2.11|2.40|2.68|4.36|3.78|ns
3.3V LVCMOS
25VLVCMOS | 12mA | High |35pF| — [0.49(2.66|0.03|0.98|0.32|2.71|2.56 |2.47 |2.57 |4.38|4.23 | ns
1.8VLVCMOS | 12mA | High |35pF| — |0.49({2.64|0.03|0.91|0.32(2.69|2.27|2.76 |3.05|4.36|3.94 | ns
1.5VLVCMOS | 12mA | High |35pF| — |0.49{3.05|/0.03|1.07|0.32 (3.10|2.67 |2.95[3.14 |4.77 |4.34 | ns
3.3V PCI Per PCI | High {10 pF 25210.49(2.00|0.03|0.65|0.32 |2.04|1.46 | 2.40 | 2.68 |3.71[3.13 | ns

spec
3.3V PCI-X PerPCI-X| High | 10 pF 25210.49(2.00|0.03|0.62|0.32|2.04|1.46 | 2.40|2.68|3.71|3.13 |ns

spec
LVDS 24 mA | High - — 10.49({1.37|0.031.20| N/A | N/A | N/A | N/A | N/A | N/A|N/A |ns
LVPECL 24 mA | High - — 10.49({1.34|0.03(1.05| N/A | N/A | N/A | N/A | N/A|N/A|NA|ns
Notes:

1. For specific junction temperature and voltage-supply levels, refer to Table 3-6 on page 3-7 for derating values.
2. Resistance is used to measure I/O propagation delays as defined in PCl specifications. See Figure 2-123 on page 2-197
for connectivity. This resistor is not required during normal operation.

Table 2-94 « Summary of I1/0 Timing Characteristics — Software Default Settings
Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC =1.425V,
Worst-Case VCCI = I/O Standard Dependent
Applicable to Standard 1/Os
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b © = ©
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o = e
£ g § "3 § . £ > 3 - T N N ‘g
I/0 Standard o » O| W - L L L o N o = F| oS
3.3VLVTTL/ | 8mA | High| 35pF - 1049(3.29|0.03|0.75|0.32 (336|280 | 179|201 | ns
3.3V LVCMOS
2.5V LVCMOS | 8 mA | High 35pF — 1049 |356|0.03|0.96|0.32|340|356 | 178|191 | ns
1.8 VLVCMOS | 4 mA | High 35pF — | 049 |474|0.03|090|032(4.02|4.74 180|185 | ns
1.5V LVCMOS | 2 mA | High 35pF — | 049 |571]0.03|1.06|032(4.71|5.71 | 183|183 | ns

Note: For specific junction temperature and voltage-supply levels, refer to Table 3-6 on page 3-7 for derating values.
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2.5VLVCMOS

Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5 V applications.

Table 2-110 « Minimum and Maximum DC Input and Output Levels

2.5V

LVCMOS VIL VIH VOL VOH |[IOL [IOH| 10SL | I0SH | 1L | 1IH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y, ', Y, ', Y, v mA |mA| mA3 | mA3 |pA%|pA?
Applicable to Pro I/O Banks

4 mA -0.3 0.7 1.7 3.6 0.7 1.7 4 4 18 16 10 | 10
8 mA -0.3 0.7 1.7 3.6 0.7 1.7 8 8 37 32 10 | 10
12 mA -0.3 0.7 1.7 3.6 0.7 1.7 12 | 12 74 65 10 | 10
16 mA -0.3 0.7 1.7 3.6 0.7 1.7 16 | 16 87 83 10 | 10
24 mA -0.3 0.7 1.7 3.6 0.7 1.7 24 | 24 124 169 | 10 | 10
Applicable to Advanced I/0 Banks

2 mA -0.3 0.7 1.7 2.7 0.7 1.7 2 2 18 16 10 | 10
4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 4 18 16 10 | 10
6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 6 37 32 10 | 10
8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8 8 37 32 10 | 10
12 mA -0.3 0.7 1.7 2.7 0.7 1.7 12 | 12 74 65 10 | 10
16 mA -0.3 0.7 1.7 2.7 0.7 1.7 16 | 16 87 83 10 | 10
24 mA -0.3 0.7 1.7 2.7 0.7 1.7 24 | 24 124 169 | 10 | 10
Applicable to Standard I/0 Banks

2 mA -0.3 0.7 1.7 3.6 0.7 1.7 2 2 18 16 10 | 10
4 mA -0.3 0.7 1.7 3.6 0.7 1.7 4 4 18 16 10 | 10
6 mA -0.3 0.7 1.7 3.6 0.7 1.7 6 6 37 32 10 | 10
8 mA -0.3 0.7 1.7 3.6 0.7 1.7 8 8 37 32 10 | 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A

R=1k Rto VCClfort 7/t /t7 g
Test Point Rto GND for tiyz / tz14/ tzns

Enable Path 35 pF fOr tZH / tZHS / tZL/ tZLS
T 35 pF for ty /1, 7

Test Point

Data Path T 35 pF

Figure 2-120 + AC Loading

Table 2-111 - AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 25 1.2 - 35

Note: *Measuring point = Vtrip. See Table 2-90 on page 2-166 for a complete table of trip points.
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Table 2-125 + 1.8 V LVCMOS High Slew
Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC = 1.425V,
Worst-Case VCCI=1.7V
Applicable to Standard 1/0s

Drive Speed

Strength Grade toout top toin tpy teout tz tzH t 2 thz Units

2mA Std. 0.66 11.21 0.04 1.20 0.43 8.53 11.21 1.99 1.21 ns
-1 0.56 9.54 0.04 1.02 0.36 7.26 9.54 1.69 1.03 ns
-2 0.49 8.37 0.03 0.90 0.32 6.37 8.37 1.49 0.90 ns

4 mA Std. 0.66 6.34 0.04 1.20 0.43 5.38 6.34 2.41 2.48 ns
-1 0.56 5.40 0.04 1.02 0.36 4.58 5.40 2.05 2.1 ns
—2 0.49 4.74 0.03 0.90 0.32 4.02 4.74 1.80 1.85 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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HSTL Class |

High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).

Fusion devices support Class |. This provides a differential amplifier input buffer and a push-pull output
buffer.

Table 2-150 « Minimum and Maximum DC Input and Output Levels

giTsls-;l VIL VIH VoL VOH IOL |IOH | IOSL | I0SH | LT | 1H?
Drive Min. Max. Min. Max. | Max. Min. Max. | Max.

Strength v v v v v v mA |mA | mA3 | mA3 | uA% | pA?
8 mA -0.3 |VREF-0.1|VREF+0.1| 36 | 04 |vCcCl-04| 8 | 8 | 39 | 32 | 10 | 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. llIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

4. Currents are measured at 85°C junction temperature.

VTT
HSTL
Class | 50
Test Point

T 20 pF

Table 2-151 « AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-128 + AC Loading

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) | VTT (typ.) (V) | CLoap (PF)
VREF - 0.1 VREF + 0.1 0.75 0.75 0.75 20

Note: *Measuring point = Vtrip. See Table 2-90 on page 2-166 for a complete table of trip points.

Timing Characteristics

Table 2-152 « HSTL Class |

Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC =1.425V,
Worst-Case VCCI=1.4V, VREF =0.75V

Speed

Grade | tpour | tpp toin tey | teout | tzL tzn tz tuz | tzs | tzus | Units
Std. 0.66 3.18 0.04 2.12 0.43 3.24 3.14 547 5.38 ns
-1 0.56 2.70 0.04 1.81 0.36 2.75 2.67 4.66 4.58 ns
-2 0.49 2.37 0.03 1.59 0.32 242 2.35 4.09 4.02 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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DDR Module Specifications

FF2

Out_QF
(to core)

Out_QR

(to core)

Input DDR Module
.................. Pt DR e,
Dmaqu{:> :
INBUF |
SN >
CLK-RH > 2
CLKBUF |
>
iC

CLRRH >

INBUF

e

DDR_IN

Figure 2-142 « Input DDR Timing Model

Table 2-179 « Parameter Definitions

Parameter Name Parameter Definition Measuring Nodes (from, to)
tpoRrRICLKQ1 Clock-to-Out Out_QR B, D
tDDRICLKQ2 Clock-to-Out Out_QF B, E
tbDRISUD Data Setup Time of DDR Input A, B
{DDRIHD Data Hold Time of DDR Input AB
tDDRICLR2Q1 Clear-to-Out Out_QR C,D
tDDRICLR2Q2 Clear-to-Out Out_QF C E
{DDRIREMCLR Clear Removal C,B
tDDRIRECCLR Clear Recovery C,B

2-219
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DC and Power Characteristics

Table 3-5 « FPGA Programming, Storage, and Operating Limits

Product Storage Grade Programming
Grade Temperature Element Cycles Retention
Commercial Min. T; =0°C FPGA/FlashROM 500 20 years
Max. T, = 85°C Embedded Flash < 1,000 20 years
<10,000 10 years
< 15,000 5 years
Industrial Min. T; = —-40°C FPGA/FlashROM 500 20 years
Max. T; = 100°C Embedded Flash < 1,000 20 years
<10,000 10 years
< 15,000 5 years

I/0 Power-Up and Supply Voltage Thresholds for Power-On Reset
(Commercial and Industrial)

Sophisticated power-up management circuitry is designed into every Fusion device. These circuits
ensure easy transition from the powered off state to the powered up state of the device. The many
different supplies can power up in any sequence with minimized current spikes or surges. In addition, the
1/0 will be in a known state through the power-up sequence. The basic principle is shown in Figure 3-1
on page 3-6.
There are five regions to consider during power-up.
Fusion 1/Os are activated only if ALL of the following three conditions are met:

1. VCC and VCCI are above the minimum specified trip points (Figure 3-1).

2. VCCI>VCC -0.75V (typical).

3. Chip is in the operating mode.
V¢ Trip Point:
Ramping up: 0.6 V < trip_point_up < 1.2V
Ramping down: 0.5 V < trip_point_down < 1.1 V
V¢ Trip Point:
Ramping up: 0.6 V < trip_point_ up < 1.1V
Ramping down: 0.5 V < trip_point_down <1V

VCC and VCCI ramp-up trip points are about 100 mV higher than ramp-down trip points. This specifically
built-in hysteresis prevents undesirable power-up oscillations and current surges. Note the following:

» During programming, 1/0Os become tristated and weakly pulled up to VCCI.

» JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on I/O
behavior.

Internal Power-Up Activation Sequence
1. Core
2. Input buffers
3. Output buffers, after 200 ns delay from input buffer activation

PLL Behavior at Brownout Condition

Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper power-
up behavior. Power ramp-up should be monotonic at least until VCC and VCCPLX exceed brownout
activation levels. The V¢ activation level is specified as 1.1 V worst-case (see Figure 3-1 on page 3-6
for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels
(0.75V £ 0.25 V), the PLL output lock signal goes low and/or the output clock is lost.

3-5
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Table 3-10 « AFS250 Quiescent Supply Current Characteristics

Parameter Description Conditions Temp. Min | Typ | Max | Unit
icct 1.5V quiescent current Operational standby4, T,=25°C 48 | 10 | mA
VCC =1.575V T,=85C 82 | 30 | mA
T,=100°C 15 | 50 | mA
Standby mode® or Sleep 0 0 | pA
mode®, VCC =0V
ICC332 3.3 V analog supplies Operational standby4, T,=25°C 98 | 13 | mA
current VCC33=3.63V T,=85°C 98 | 14 | mA
T,=100°C 10.8| 15 | mA
Operational standby, only T;=25°C 029 2 mA
procguasand 53V, [T=owe] Jow | 7 [m
T,=100°C 045| 2 mA
Standby mode®, VCC33 =3.63V | T, = 25°C 29| 3.0 | mA
T,=85°C 29| 31 | mA
T,=100°C 3.5 6 mA
Sleep mode®, VCC33 =363V | T,;=25C 19 [ 18 | pA
T,=85°C 19 | 20 | pA
T,=100°C 24 | 25 | pA
Iccl® 1/0 quiescent current Operational standby6, T,=25°C 266 | 437 | PA
VCCIx=3.63V T,=85C 266 | 437 | pA
T,=100°C 266 | 437 | pA
IJTAG JTAG 1/O quiescent current |Operational standby4, T;=25°C 80 | 100 | pA
VJTAG = 3.63V T,=85°C 80 | 100 | uA
T,=100°C 80 | 100 | pA
Standby mode® or Sleep 0 0 | pA

mode®, VUITAG =0 V

Notes:

1. ICC is the 1.5 V power supplies, ICC, ICCPLL, ICC15A, ICCNVM.
2. ICC33A includes ICC33A, ICC33PMP, and ICCOSC.

3. ICClincludes all ICCIO, ICCI1, and ICCI2.
4

Operational standby is when the Fusion device is powered up, all blocks are used, no I/O is toggling, Voltage Regulator is
loaded with 200 mA, VCC33PMP is ON, XTAL is ON, and ADC is ON.

XTAL is configured as high gain, VCC = VUTAG = VPUMP =0 V.
Sleep Mode, VCC = VJUTA G = VPUMP =0 V.

o o
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PQ208 PQ208
Pin Pin
Number AFS250 Function | AFS600 Function Number AFS250 Function | AFS600 Function

74 AV2 AV4 111 VCCNVM VCCNVM

75 AC2 AC4 112 VCC VCC

76 AG2 AG4 112 VCC VCC

77 AT2 AT4 113 VPUMP VPUMP

78 ATRTNA1 ATRTN2 114 GNDQ NC

79 AT3 AT5 115 VCCIB1 TCK

80 AG3 AG5 116 TCK TDI

81 AC3 AC5 117 TDI TMS

82 AV3 AV5 118 TMS TDO

83 AV4 AV6 119 TDO TRST

84 AC4 AC6 120 TRST VJTAG

85 AG4 AG6 121 VJTAG I0O57NDB2V0

86 AT4 AT6 122 I0O57NDB1V0 GDC2/1057PDB2V0

87 ATRTN2 ATRTN3 123 GDC2/1057PDB1V0 IO56NDB2V0

88 AT5 AT7 124 I0O56NDB1V0 GDB2/I056PDB2V0

89 AG5 AG7 125 GDB2/I056PDB1V0 IO55NDB2V0

90 AC5 AC7 126 VCCIB1 GDA2/I055PDB2V0

91 AV5 AV7 127 GND GDAO0/I0O54NDB2V0

92 NC AV8 128 IO55NDB1V0 GDA1/I054PDB2V0

93 NC AC8 129 GDA2/I055PDB1V0 VCcCIB2

94 NC AG8 130 GDAO0/I054NDB1V0 GND

95 NC AT8 131 GDA1/I054PDB1V0 VCC

96 NC ATRTN4 132 GDBO0/I053NDB1V0 | GCA0/I0O45NDB2V0

97 NC AT9 133 GDB1/I053PDB1V0 | GCA1/1045PDB2V0

98 NC AG9 134 GDCO0/I052NDB1V0 | GCBO0/I044NDB2V0

99 NC AC9 135 GDC1/1052PDB1V0 | GCB1/1044PDB2V0

100 NC AV9 136 I051NSB1V0 GCCO0/I043NDB2V

101 GNDAQ GNDAQ 0

102 VCC33A VCC33A 137 VCCIB1 GCC1/1043PDB2V0

103 ADCGNDREF ADCGNDREF 138 GND 1042NDB2VO

104 VAREF VAREF 139 VCC 1042PDB2V0

105 PUB PUB 140 IO50NDB1V0 I041NDB2V0

106 VCC33A VCC33A 141 I050PDB1V0 GCC2/1041PDB2V0

107 GNDA GNDA 142 GCAO0/I049NDB1V0 VCCIB2

108 PTEM PTEM 143 GCA1/I049PDB1V0 GND

109 PTBASE PTBASE 144 GCBO0/I048NDB1V0 VCC

110 GNDNVM GNDNVM 145 GCB1/1048PDB1V0 I040NDB2V0
146 GCCO0/I047NDB1V0 | GCB2/I040PDB2V0

Revision 6
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Package Pin Assignments

FG256
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For Package Manufacturing and Environmental information, visit the Resource Center at

http://www.microsemi.com/soc/products/solutions/package/default.aspx.
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FG256
Pin Number AFS090 Function AFS250 Function AFS600 Function AFS1500 Function
E13 VCCIB1 VCCIB1 VCCIB2 VCCIB2
E14 GCC2/I033NDB1V0 I042NDB1V0 1032NDB2V0 I046NDB2V0
E15 GCB2/I033PDB1V0 GBC2/1042PDB1V0 GBC2/I032PDB2V0 GBC2/1046PDB2V0
E16 GND GND GND GND
F1 NC NC I079NDB4V0 10111NDB4V0
F2 NC NC 1079PDB4V0 10111PDB4V0
F3 GFB1/1048PPB3V0 I072NDB3V0 I076NDB4V0 10112NDB4V0
F4 GFCO0/I049NDB3V0 I072PDB3V0 1076PDB4V0 10112PDB4V0
F5 NC NC 1082PSB4V0 10120PSB4V0
F6 GFC1/1049PDB3V0 GAC2/I074PPB3V0 GAC2/I083PPB4V0 | GAC2/10123PPB4V0
F7 NC IO09RSBOVO I004PPBOVO I005PPBOV1
F8 NC I019RSB0OVO IO08NDBOV1 I011NDBOV1
F9 NC NC 1020PDB1V0 1027PDB1V1
F10 NC I029RSB0OV0 1023NDB1V1 IO37NDB1V2
F11 NC I043NDB1V0 I036NDB2V0 IO50NDB2V0
F12 NC 1043PDB1V0 1036PDB2V0 I050PDB2V0
F13 NC I044NDB1V0 I039NDB2V0 IO59NDB2V0
F14 NC GCA2/I044PDB1V0 GCA2/I039PDB2V0 GCA2/I059PDB2V0
F15 GCC1/1034PDB1V0 GCB2/1045PDB1V0 GCB2/1040PDB2V0 GCB2/I060PDB2V0
F16 GCCO0/I034NDB1V0 I045NDB1V0 I040NDB2V0 IO60NDB2V0
G1 GEC0/I046NPB3V0 I070NPB3V0 I074NPB4V0 I0109NPB4V0
G2 VCCIB3 VCCIB3 VCCIB4 VCCIB4
G3 GEC1/1046PPB3V0 GFB2/I070PPB3V0 GFB2/I074PPB4V0 GFB2/10109PPB4V0
G4 GFA1/1047PDB3V0 GFA2/1071PDB3V0 GFA2/1075PDB4V0 GFA2/10110PDB4V0
G5 GND GND GND GND
G6 GFA0/I047NDB3V0 I071NDB3V0 IO75NDB4V0 10110NDB4V0
G7 GND GND GND GND
G8 VCC VCC VCC VCC
G9 GND GND GND GND
G10 VCC VCC VCC VCC
G11 GDA1/I037NDB1V0 GCCO0/I047NDB1V0 GCCO0/1043NDB2V0 GCCO0/1062NDB2V0
G12 GND GND GND GND
G13 I037PDB1V0 GCC1/1047PDB1V0 GCC1/1043PDB2V0 GCC1/1062PDB2V0
G14 GCBO0/IO35NPB1V0 1046NPB1V0 1041NPB2V0 I061NPB2V0
G15 VCCIB1 VCCIB1 VCCIB2 VCCIB2
G16 GCB1/1035PPB1V0 GCC2/1046PPB1V0 GCC2/1041PPB2V0 GCC2/1061PPB2V0
H1 GEB1/1045PDB3V0 GFC2/1069PDB3V0 GFC2/I073PDB4V0 | GFC2/I0108PDB4V0
H2 GEBO0/I045NDB3V0 I069NDB3V0 I073NDB4V0 I0108NDB4V0
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Revision Changes Page
Advance v0.3 The "Temperature Monitor" section was updated. 2-96
(continued) EQ 2 is new. 2-103
The "ADC Description" section was updated. 2-102
Figure 2-16 « Fusion Clocking Options was updated. 2-20
Table 2-46 - Analog Channel Specifications was updated. 2-118

The notes in Table 2-72 « Fusion Standard and Advanced I/O — Hot-Swap and 5 V| 2-144
Input Tolerance Capabilities were updated.

The "Simultaneously Switching Outputs and PCB Layout" section is new. 2-149

LVPECL and LVDS were updated in Table 2-81 « Fusion Standard and Advanced I/O| 2-157
Attributes vs. I/O Standard Applications.

LVPECL and LVDS were updated in Table 2-82 « Fusion Pro I/O Attributes vs. I/O| 2-158
Standard Applications.

The "Timing Model" was updated. 2-161

All voltage-referenced Minimum and Maximum DC Input and Output Level tables N/A
were updated.

All Timing Characteristic tables were updated N/A

Table 2-83 ¢ Summary of Maximum and Minimum DC Input and Output Levels| 2-165
Applicable to Commercial and Industrial Conditions was updated.

Table 2-79 « Summary of I/O Timing Characteristics — Software Default Settings| 2-134
was updated.

Table 2-93 « 1/O Output Buffer Maximum Resistances 1

The "BLVDS/M-LVDS" section is new. BLVDS and M-LVDS are two new |/O 2-211
standards included in the datasheet.

was updated. 2-171

The "CoreMP7 and Cortex-M1 Software Tools" section is new. 2-257

Table 2-83 « Summary of Maximum and Minimum DC Input and Output Levels| 2-165
Applicable to Commercial and Industrial Conditions was updated.

Table 2-79 « Summary of I/O Timing Characteristics — Software Default Settings| 2-134
was updated.

Table 2-93 « I/O Output Buffer Maximum Resistances 1

The "BLVDS/M-LVDS" section is new. BLVDS and M-LVDS are two new /0| 2-211
standards included in the datasheet.

was updated. 2-171

The "108-Pin QFN" table for the AFS090 device is new. 3-2
The "180-Pin QFN" table for the AFS090 device is new. 3-4
The "208-Pin PQFP" table for the AFS090 device is new. 3-8
The "256-Pin FBGA" table for the AFS090 device is new. 3-12
The "256-Pin FBGA" table for the AFS250 device is new. 3-12
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