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Figure 2-4 » Combinatorial Timing Model and Waveforms
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Figure 2-12 » Global Network Architecture
Table 2-4 - Globals/Spines/Rows by Device

AFS090 AFS250 AFS600 AFS1500
Global VersaNets (trees)* 9 9 9 9
VersaNet Spines/Tree 4 8 12 20
Total Spines 36 72 108 180
VersaTiles in Each Top or Bottom Spine 384 768 1,152 1,920
Total VersaTiles 2,304 6,144 13,824 38,400

Note: *There are six chip (main) globals and three globals per quadrant.
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Table 2-16 « RTC Control/Status Register

Bit

Name

Description

Default
Value

rtc_rst

RTC Reset
1 — Resets the RTC
0 — Deassert reset on after two ACM_CLK cycle.

cntr_en

Counter Enable

1 — Enables the counter; rtc_rst must be deasserted as well. First counter increments
after 64 RTCCLK positive edges.

0 — Disables the crystal prescaler but does not reset the counter value. Counter value
can only be updated when the counter is disabled.

vr_en_mat

Voltage Regulator Enable on Match

1 — Enables RTCMATCH and RTCPSMMATCH to output 1 when the counter value
equals the Match Register value. This enables the 1.5V voltage regulator when
RTCPSMMATCH connects to the RTCPSMMATCH signal in VRPSM.

0 — RTCMATCH and RTCPSMMATCH output 0 at all times.

4:3

xt_mode[1:0]

Crystal Mode

Controls RTCXTLMODE[1:0]. Connects to RTC_MODE signal in XTLOSC.
XTL_MODE uses this value when xtal_en is 1. See the "Crystal Oscillator" section on
page 2-20 for mode configuration.

00

rst_cnt_omat

Reset Counter on Match

1 — Enables the sync clear of the counter when the counter value equals the Match
Register value. The counter clears on the rising edge of the clock. If all the Match
Registers are set to 0, the clear is disabled.

0 — Counter increments indefinitely

rstb_cnt

Counter Reset, active Low
0 - Resets the 40-bit counter value

xtal_en

Crystal Enable
Controls RTCXTLSEL. Connects to SELMODE signal in XTLOSC.

0 — XTLOSC enables control by FPGA_EN; xt_mode is not used. Sleep mode requires
this bit to equal 0.

1 — Enables XTLOSC, XTL_MODE control by xt_mode
Standby mode requires this bit to be set to 1.

See the "Crystal Oscillator" section on page 2-20 for further details on SELMODE
configuration.
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Program Operation

A Program operation is initiated by asserting the PROGRAM signal on the interface. Program operations
save the contents of the Page Buffer to the FB Array. Due to the technologies inherent in the FB, the total
programming (including erase) time per page of the eNVM is 6.8 ms. While the FB is writing the data to
the array, the BUSY signal will be asserted.

During a Program operation, the sector and page addresses on ADDR are compared with the stored
address for the page (and sector) in the Page Buffer. If there is a mismatch between the two addresses,
the Program operation will be aborted and an error will be reported on the STATUS output.

It is possible to write the Page Buffer to a different page in memory. When asserting the PROGRAM pin,
if OVERWRITEPAGE is asserted as well, the FB will write the contents of the Page Buffer to the sector
and page designated on the ADDR inputs if the destination page is not Overwrite Protected.

A Program operation can be utilized to either modify the contents of the page in the flash memory block or
change the protections for the page. Setting the OVERWRITEPROTECT bit on the interface while
asserting the PROGRAM pin will put the page addressed into Overwrite Protect Mode. Overwrite Protect
Mode safeguards a page from being inadvertently overwritten during subsequent Program or Erase
operations.

Program operations that result in a STATUS value of '01' do not modify the addressed page. For all other
values of STATUS, the addressed page is modified. Program errors include the following:

1. Attempting to program a page that is Overwrite Protected (STATUS ='01")

2. Attempting to program a page that is not in the Page Buffer when the Page Buffer has entered
Page Loss Protection Mode (STATUS ='01")

3. Attempting to perform a program with OVERWRITEPAGE set when the page addressed has
been Overwrite Protected (STATUS ='01")

4. The Write Count of the page programmed exceeding the Write Threshold defined in the part
specification (STATUS ="11")

5. The ECC Logic determining that there is an uncorrectable error within the programmed page
(STATUS ='10")

6. Attempting to program a page that is not in the Page Buffer when OVERWRITEPAGE is not set
and the page in the Page Buffer is modified (STATUS ='01")

7. Attempting to program the page in the Page Buffer when the Page Buffer is not modified
The waveform for a Program operation is shown in Figure 2-36.
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Figure 2-36 « FB Program Waveform

Note: OVERWRITEPAGE is only sampled when the PROGRAM or ERASEPAGE pins are asserted.
OVERWRITEPAGE is ignored in all other operations.
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Erase Page Operation
The Erase Page operation is initiated when the ERASEPAGE pin is asserted. The Erase Page operation
allows the user to erase (set user data to zero) any page within the FB.

The use of the OVERWRITEPAGE and PAGELOSSPROTECT pins is the same for erase as for a
Program Page operation.

As with the Program Page operation, a STATUS of '01' indicates that the addressed page is not erased.
A waveform for an Erase Page operation is shown in Figure 2-37.
Erase errors include the following:

1. Attempting to erase a page that is Overwrite Protected (STATUS ='01")

2. Attempting to erase a page that is not in the Page Buffer when the Page Buffer has entered Page
Loss Protection mode (STATUS ='01")

3. The Write Count of the erased page exceeding the Write Threshold defined in the part
specification (STATUS ="11")

4. The ECC Logic determining that there is an uncorrectable error within the erased page (STATUS
='10"
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)
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Figure 2-37 « FB Erase Page Waveform
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The following error indications are possible for Read operations:

1. STATUS ='01" when a single-bit data error was detected and corrected within the block
addressed.

2. STATUS ="10" when a double-bit error was detected in the block addressed (note that the error is
uncorrected).

In addition to data reads, users can read the status of any page in the FB by asserting PAGESTATUS
along with REN. The format of the data returned by a page status read is shown in Table 2-23, and the
definition of the page status bits is shown in Table 2-24.

Table 2-23 « Page Status Read Data Format
31 8 7 4 3 2 1 0

Write Count Reserved Over Threshold Read Protected Write Protected Overwrite Protected

Table 2-24 « Page Status Bit Definition

Page Status Bit(s) Definition

31-8 The number of times the page addressed has been programmed/erased

7-4 Reserved; read as 0

3 Over Threshold indicator (see the"Program Operation" section on page 2-46)

2 Read Protected; read protect bit for page, which is set via the JTAG interface and only affects

JTAG operations. This bit can be overridden by using the correct user key value.

1 Write Protected; write protect bit for page, which is set via the JTAG interface and only affects
JTAG operations. This bit can be overridden by using the correct user key value.

0 Overwrite Protected; designates that the user has set the OVERWRITEPROTECT bit on the
interface while doing a Program operation. The page cannot be written without first performing
an Unprotect Page operation.
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Table 2-32 - RAM512X18
Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC = 1.425 V
Parameter Description -2 | 1 Std. | Units
tas Address setup time 0.25]0.28 | 0.33 ns
tAH Address hold time 0.00 | 0.00 | 0.00 ns
tens REN, WEN setup time 0.09|0.10| 0.12 ns
teNH REN, WEN hold time 0.06 | 0.07 | 0.08 ns
tbs Input data (WD) setup time 0.180.21| 0.25 ns
toH Input data (WD) hold time 0.00 | 0.00 | 0.00 ns
tckar Clock High to new data valid on RD (output retained) 216|246 | 2.89 ns
tcka2 Clock High to new data valid on RD (pipelined) 0.901.02| 1.20 ns
tCZCRWH1 Address collision cIK—to-cIk delay fpr reliable read access after write on|0.50 | 0.43 | 0.38 ns
same address—Applicable to Opening Edge
tCZCWRH1 Address collision cIK-to-cIk delay fpr reliable write access after read on|0.59 | 0.50 | 0.44 ns
same address—Applicable to Opening Edge

. 1 RESET Low to data out Low on RD (flow-through) 0.921.05| 1.23 ns
RSTBQ  'RESET Low to data out Low on RD (pipelined) 092[1.05| 1.23 | ns
tremrste | RESET removal 0.29|0.33| 0.38 ns
trecrste | RESET recovery 1.50 | 1.71| 2.01 ns
tvpwrsTe | RESET minimum pulse width 0.2110.24 | 0.29 ns
teye Clock cycle time 3.233.68| 4.32 ns
Fmax Maximum frequency 310 | 272 | 231 | MHz
Notes:

1. For more information, refer to the application note Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based cSoCs and FPGAs.

2. 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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User I/Os

Introduction

Fusion devices feature a flexible 1/O structure, supporting a range of mixed voltages (1.5V, 1.8V, 2.5V,
and 3.3 V) through a bank-selectable voltage. Table 2-68, Table 2-69, Table 2-70, and Table 2-71 on
page 2-135 show the voltages and the compatible 1/0 standards. I/Os provide programmable slew rates,
drive strengths, weak pull-up, and weak pull-down circuits. 3.3 V PCl and 3.3 V PCI-X are 5 V—tolerant.
See the "5 V Input Tolerance" section on page 2-144 for possible implementations of 5 V tolerance.

All I/Os are in a known state during power-up, and any power-up sequence is allowed without current
impact. Refer to the "I/O Power-Up and Supply Voltage Thresholds for Power-On Reset (Commercial
and Industrial)" section on page 3-5 for more information. In low power standby or sleep mode (VCC is
OFF, VCC33A is ON, VCCI is ON) or when the resource is not used, digital inputs are tristated, digital
outputs are tristated, and digital bibufs (input/output) are tristated.

1/0 Tile

The Fusion 1/O tile provides a flexible, programmable structure for implementing a large number of 1/0
standards. In addition, the registers available in the 1/O tile in selected 1/O banks can be used to support
high-performance register inputs and outputs, with register enable if desired (Figure 2-99 on
page 2-133). The registers can also be used to support the JESD-79C DDR standard within the I/O
structure (see the "Double Data Rate (DDR) Support" section on page 2-139 for more information).

As depicted in Figure 2-100 on page 2-138, all I/O registers share one CLR port. The output register and
output enable register share one CLK port. Refer to the "I/O Registers" section on page 2-138 for more
information.

I/0 Banks and I/0 Standards Compatibility

The digital 1/Os are grouped into 1/O voltage banks. There are three digital I/O banks on the AFS090 and
AFS250 devices and four digital I/O banks on the AFS600 and AFS1500 devices. Figure 2-113 on
page 2-158 and Figure 2-114 on page 2-159 show the bank configuration by device. The north side of
the I/O in the AFS600 and AFS1500 devices comprises two banks of Pro 1/0s. The Pro 1/Os support a
wide number of voltage-referenced I/O standards in addition to the multitude of single-ended and
differential 1/0 standards common throughout all Microsemi digital 1/Os. Each I/O voltage bank has
dedicated 1/0 supply and ground voltages (VCCI/GNDQ for input buffers and VCCI/GND for output
buffers). Because of these dedicated supplies, only I/Os with compatible standards can be assigned to
the same I/O voltage bank. Table 2-69 and Table 2-70 on page 2-134 show the required voltage
compatibility values for each of these voltages.
For more information about 1/0 and global assignments to I/O banks, refer to the specific pin table of the
device in the "Package Pin Assignments" on page 4-1 and the "User I/O Naming Convention" section on
page 2-158.
Each Pro 1/0 bank is divided into minibanks. Any user I/O in a VREF minibank (a minibank is the region
of scope of a VREF pin) can be configured as a VREF pin (Figure 2-99 on page 2-133). Only one VREF
pin is needed to control the entire VREF minibank. The location and scope of the VREF minibanks can
be determined by the I/O name. For details, see the "User I/O Naming Convention" section on
page 2-158.
Table 2-70 on page 2-134 shows the 1/O standards supported by Fusion devices and the corresponding
voltage levels.
I/0O standards are compatible if the following are true:

* Their VCCI values are identical.

» If both of the standards need a VREF, their VREF values must be identical (Pro 1/0 only).
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At the system level, the skew circuit can be used in applications where transmission activities on
bidirectional data lines need to be coordinated. This circuit, when selected, provides a timing margin that
can prevent bus contention and subsequent data loss or transmitter overstress due to transmitter-to-
transmitter current shorts. Figure 2-110 presents an example of the skew circuit implementation in a
bidirectional communication system. Figure 2-111 shows how bus contention is created, and Figure 2-
112 on page 2-151 shows how it can be avoided with the skew circuit.

Transmitter

ENABLE/
Transmitter 1: Fusion 1/0 DISABLE Transmitter 2: Generic 1/0
Skew or Routing l Routing
Bypass | EN() | pelay (t1) <EN(b1) ={>C EN®b2) Delay (t2) | ENABLE(t2)
Skew

¥ ENABLE(t1)
Bidirectional Data Bus
| P

Figure 2-110 - Example of Implementation of Skew Circuits in Bidirectional Transmission Systems Using
Fusion Devices
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EN (b2)

ENABLE (r1)

ENABLE (1)

Transmitter 1: OFF Transmitter 1: ON >< Transmitter 1: OFF

ENABLE (t2)

Transmitter 2: ON

Transmitter 2: OFF ><

-

Bus
1 Contention !

—

Figure 2-111 » Timing Diagram (bypasses skew circuit)
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Timing Model
1/0 Module
Combinational Cell Combinational Ce
Yl ] Y
tpp = 0.56 ns tpp = 0.49 ns
1/0 Module
L (Non-Registered)
Combinational Cell P
\ ! i
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! Z I Output drive strength = 12 mA
tpp = 0.87 ns fop=274hs High slew rate
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P odae ! > X LVTTL/LVCMOS 3.3 V (Pro I/O banks)
; : ; . ro anks
;f——f(Be}gfI?t—?rEq) —————— | L ! Output drive strength = 24 mA
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1 =024 ns | t 2330 hs Output drive strength = 12 mA
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Input LVTTL/LVCMOS ____ =026ns_:
3.3V (Pro 10 banks)
1/0 Module
Register Cell compinational Cell , Register Cell ---(Registered) __
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1/0 Module | | = | 1 ! I GTL+3.3V
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Figure 2-115 » Timing Model
Operating Conditions: —2 Speed, Commercial Temperature Range (T; = 70°C),
Worst-Case VCC =1.425V
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Detailed I/O DC Characteristics
Table 2-95 « Input Capacitance

Symbol Definition Conditions Min. Max. Units
CiN Input capacitance VIN =0, f=1.0 MHz 8 pF
CineLK Input capacitance on the clock pin VIN=0,f=1.0 MHz 8 pF
Table 2-96 « 1/0 Output Buffer Maximum Resistances 1
) RPULL-DO\QIN RPULL-U§

Standard Drive Strength (ohms) (ohms)
Applicable to Pro I/O Banks
3.3V LVTTL/3.3VLVCMOS 4 mA 100 300

8 mA 50 150

12 mA 25 75

16 mA 17 50

24 mA 11 33
2.5V LVCMOS 4 mA 100 200

8 mA 50 100

12 mA 25 50

16 mA 20 40

24 mA 11 22
1.8 V LVCMOS 2 mA 200 225

4 mA 100 112

6 mA 50 56

8 mA 50 56

12 mA 20 22

16 mA 20 22
1.5V LVCMOS 2 mA 200 224

4 mA 100 112

6 mA 67 75

8 mA 33 37

12 mA 33 37
3.3 V PCI/PCI-X Per PCI/PCI-X specification 25 75
3.3V GTL 20 mA 11 -
25V GTL 20 mA 14 -
3.3V GTL+ 35 mA 12 -
25V GTL+ 33 mA 15 -
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCC, drive strength selection, temperature, and process. For board design considerations and detailed output buffer
resistances, use the corresponding IBIS models located on the Microsemi SoC Products Group website:
http://www.microsemi.com/soc/techdocs/models/ibis.htmi.

2. RpuLL-DowN-max) = VOLspec / lo spec

3. R(PULL-UP—MAX) = (VCCImaX - VOHspec) /IOHspec
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Table 2-98 « 1/0 Short Currents IOSH/IOSL (continued)

Drive Strength IOSH (mA)* IOSL (mA)*
2.5V LVCMOS 2 mA 16 18
4 mA 16 18
6 mA 32 37
8 mA 32 37
12 mA 65 74
16 mA 83 87
24 mA 169 124
1.8 VLVCMOS 2 mA 9 1
4 mA 17 22
6 mA 35 44
8 mA 45 51
12 mA 91 74
16 mA 91 74
1.5V LVCMOS 2 mA 13 16
4 mA 25 33
6 mA 32 39
8 mA 66 55
12 mA 66 55
3.3 V PCI/PCI-X Per PCI/PCI-X 103 109
specification
Applicable to Standard I/0 Banks
3.3V LVTTL/3.3VLVCMOS 2mA 25 27
4 mA 25 27
6 mA 51 54
8 mA 51 54
2.5V LVCMOS 2 mA 16 18
4 mA 16 18
6 mA 32 37
8 mA 32 37
1.8 V LVCMOS 2 mA 9 1
4 mA 17 22
1.5V LVCMOS 2 mA 13 16

Note: *T;=100°C

The length of time an 1/0 can withstand IOSH/IOSL events depends on the junction temperature. The
reliability data below is based on a 3.3V, 36 mA I/O setting, which is the worst case for this type of
analysis.

For example, at 100°C, the short current condition would have to be sustained for more than six months
to cause a reliability concern. The I/O design does not contain any short circuit protection, but such
protection would only be needed in extremely prolonged stress conditions.
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Temperature Time Before Failure
-40°C >20 years

0°C >20 years
25°C >20 years
70°C 5 years

85°C 2 years
100°C 6 months

Table 2-100 » Schmitt Trigger Input Hysteresis
Hysteresis Voltage Value (typ.) for Schmitt Mode Input Buffers

Input Buffer Configuration

Hysteresis Value (typ.)

3.3 VLVTTL/LVCMOS/PCI/PCI-X (Schmitt trigger mode) 240 mV
2.5V LVCMOS (Schmitt trigger mode) 140 mV
1.8 V LVCMOS (Schmitt trigger mode) 80 mV
1.5V LVCMOS (Schmitt trigger mode) 60 mV

Table 2-101 « 1/O Input Rise Time, Fall Time, and Related 1/0 Reliability

enabled)

Input Buffer Input Rise/Fall Time (min.) Input Rise/Fall Time (max.) Reliability
LVTTL/LVCMOS (Schmitt trigger No requirement 10 ns* 20 years (100°C)
disabled)

LVTTL/LVCMOS (Schmitt trigger| No requirement No requirement, but input 20 years (100°C)

noise voltage cannot
Schmitt hysteresis

exceed

HSTL/SSTL/GTL

No requirement

10 ns* 10 years (100°C)

LVDS/BLVDS/M-LVDS/LVPECL

No requirement

10 ns* 10 years (100°C)

Note:

* The maximum input rise/fall time is related only to the noise induced into the input buffer trace. If the noise is

low, the rise time and fall time of input buffers, when Schmitt trigger is disabled, can be increased beyond the
maximum value. The longer the rise/fall times, the more susceptible the input signal is to the board noise.

Microsemi recommends signal integrity evaluation/characterization of the system to ensure there is no excessive
noise coupling into input signals.
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Table 2-103 - AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) | VREF (typ.) (V) CLoap (PF)

0 3.3 14 - 35

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

Timing Characteristics

Table 2-104 « 3.3V LVTTL / 3.3 VLVCMOS Low Slew
Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC =1.425V,
Worst-Case VCCI=3.0V
Applicable to Pro I/Os

Drive Speed
Strength | Grade | tpoyt | top | toin | tey | tpys |teour| tzL | tzu | tz | thz | tzis | tzns |Units

4 mA Std. | 0.66 [11.01| 0.04 | 1.20 | 1.57 | 0.43 | 11.21| 9.05 | 2.69 | 2.44 | 1345|1129 | ns
-1 0.56 | 9.36 | 0.04 | 1.02 | 1.33 | 0.36 | 9.54 | 7.70 | 229 | 2.08 [11.44| 9.60 [ ns
-2 049 (822|003 | 090 | 117 ] 032 | 837 | 6.76 [ 201 | 1.82 [10.04| 843 [ ns

8 mA Std. | 0.66 | 7.86 | 0.04 | 1.20 | 1.57 | 0.43 | 8.01 | 6.44 | 3.04 | 3.06 | 10.24| 868 | ns
-1 0.56 [ 6,69 | 0.04 | 1.02 | 1.33 | 0.36 | 6.81 | 548 [ 258 | 2.61 [ 8.71 | 7.38 [ ns
-2 049 [ 587 | 003 | 0.90 | 1.17 | 0.32 | 598 | 4.81 [ 227 | 229 [ 765 | 6.48 [ ns

12 mA Std. | 0.66 | 6.03 | 0.04 | 1.20 | 1.57 | 043 | 6.14 | 5.02 | 3.28 | 3.47 | 837 | 726 | ns
-1 056 | 513 | 0.04 | 1.02 | 1.33 | 0.36 | 522 | 427 [ 279 | 295 [ 712 | 6.17 | ns
-2 049 [ 450 | 003 | 0.90 | 1.17 | 0.32 | 458 | 3.75 [ 245 | 259 [ 6.25 | 542 [ ns

16 mA Std. | 0.66 | 562 | 0.04 | 1.20 | 1.57 | 043 | 572 | 472 | 3.32 | 3.58 | 7.96 | 6.96 | ns
-1 056 | 478 | 0.04 | 1.02 | 1.33 | 0.36 | 4.87 | 4.02 | 283 | 3.04 | 6.77 | 592 | ns
-2 049 | 420 | 0.03 | 0.90 | 117 | 0.32 | 427 | 3.53 | 248 | 267 | 594 | 520 | ns

24 mA Std. | 0.66 | 524 | 0.04 | 1.20 | 1.57 | 043 | 534 | 469 | 3.39 | 396 | 7.58 | 6.93 | ns
-1 056 | 446 | 0.04 | 1.02 | 1.33 | 0.36 | 454 | 3.99 | 288 | 3.37 | 644 | 589 | ns
-2 049 | 392 | 003 | 090 | 117 | 0.32 | 3.99 | 3.50 | 253 | 296 | 566 | 5.17 | 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

Table 2-130 + 1.5V LVCMOS Low Slew
Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC = 1.425V,
Worst-Case VCCI=14V
Applicable to Advanced I/0s

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teout| tzr | tzw | tz | thz | tzis | tzus | Units
2mA Std. 0.66 | 12.78 | 0.04 | 1.31 | 0.43 | 12.81 | 12.78 | 3.40 | 2.64 | 15.05 [ 15.02 ns

-1 0.56 [10.87 | 0.04 [ 1.11 | 0.36 | 10.90 | 10.87 | 2.89 | 2.25 | 12.80 | 12.78 ns

-2 049 | 955 | 0.03 | 098 | 0.32 | 957 | 955 | 254 | 1.97 | 11.24 | 11.22 ns

4 mA Std. 0.66 | 10.01 | 0.04 | 1.31 | 043 [10.19| 955 | 3.75 | 3.27 | 1243 | 11.78 ns

-1 0.56 | 851 | 0.04 [ 1.11 | 0.36 | 8.67 | 812 | 3.19 | 2.78 | 10.57 | 10.02 ns

-2 049 [ 747 | 003 | 098 | 0.32 | 761 | 713 | 2.80 | 244 | 9.28 | 8.80 ns

8 mA Std. 0.66 [ 9.33 | 0.04 | 1.31 | 043 | 951 ( 889 | 3.83 | 3.43 | 11.74 | 11.13 ns

-1 056 [ 794 | 004 | 111 | 0.36 | 8.09 | 7.56 | 3.26 | 2.92 | 9.99 | 9.47 ns

-2 049 | 697 | 0.03 | 098 | 0.32 [ 710 | 6.64 | 2.86 | 2.56 | 8.77 | 8.31 ns

12 mA Std. 066 | 891 | 0.04 | 1.31 | 043 | 9.07 | 8.89 | 3.95 | 4.05 | 11.31 | 11.13 ns

-1 056 [ 758 | 0.04 | 111 | 0.36 | 7.72 | 7.57 | 3.36 | 3.44 | 9.62 | 9.47 ns

-2 049 [ 665 | 0.03 | 098 | 0.32 | 6.78 | 6.64 | 295 | 3.02 | 8.45 | 8.31 ns

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

Table 2-131 1.5 V LVCMOS High Slew
Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC =1.425V,
Worst-Case VCCI =14V
Applicable to Advanced I/0Os

Drive Speed
Strength | Grade | tpour | tor | toiv | tey |teour| tzL | tzn | tz | twz | tzs | tzus | Units
2mA Std. 066 | 836 | 0.04 | 144 | 043 | 6.82 | 836 | 3.39 | 277 | 9.06 | 10.60 ns

-1 05 | 711 | 0.04 | 122 | 0.36 | 580 | 7.11 | 2.88 | 235 | 7.71 | 9.02 ns

-2 049 | 624 | 0.03 | 1.07 | 0.32 | 510 | 6.24 | 253 | 2.06 | 6.76 | 7.91 ns

4 mA Std. 066 | 531 | 0.04 | 144 | 043 | 485 | 631 | 3.74 | 3.40 | 7.09 | 7.55 ns

-1 056 | 452 | 0.04 | 1.22 | 0.36 | 413 | 452 | 3.18 | 2.89 | 6.03 | 6.42 ns

-2 049 | 397 | 0.03 | 1.07 | 032 | 3.62 | 3.97 | 279 | 254 | 529 | 5.64 ns

8 mA Std. 066 | 467 | 0.04 | 144 | 043 | 455 | 467 | 3.82 | 3.56 | 6.78 | 6.90 ns

-1 056 | 397 | 0.04 | 122 | 0.36 | 3.87 | 3.97 | 3.25 | 3.03 | 5.77 | 5.87 ns

-2 049 | 349 | 0.03 | 1.07 | 0.32 | 3.40 | 3.49 | 2.85 | 2.66 | 5.07 | 5.16 ns

12 mA Std. 0.66 | 4.08 | 0.04 | 1.44 | 043 | 415 | 3.58 | 3.94 | 420 | 6.39 | 5.81 ns

—1 056 | 3.47 | 0.04 [ 1.22 | 0.36 | 3.53 | 3.04 | 3.36 | 3.58 | 544 | 4.95 ns

—2 049 | 3.05 | 0.03 [ 1.07 | 0.32 | 3.10 | 267 | 295 | 3.14 | 4.77 | 4.34 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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DC and Power Characteristics

Table 3-10 - AFS250 Quiescent Supply Current Characteristics (continued)

Parameter Description Conditions Temp. Min | Typ | Max | Unit
IPP Programming supply Non-programming mode, T,=25°C 37 80 MA
current VPUMP = 3.63 V T,=85°C 37 80 A
T,=100°C 80 | 100 | pA
Standby mode® or Sleep 0 0 | pA

mode®, VPUMP =0 V
ICCNVM Embedded NVM current Reset asserted, T,=25°C 10 40 A
VCCNVM = 1575V T,=85°C 14 | 40 | pA
T,=100°C 14 | 40 | pA
ICCPLL 1.5V PLL quiescent current |Operational standby, T;=25°C 65 | 100 | pA
VCCPLL = 1.575V T,=85°C 65 | 100 | pA
T,=100°C 65 | 100 | pA

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 = VJTA G = VPUMP =0 V.

SIS
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Fusion Family of Mixed Signal FPGAs

FG484 FG484

Pin Pin

Number | AFS600 Function | AFS1500 Function Number | AFS600 Function | AFS1500 Function
H13 GND GND K4 I075NDB4V0 10110NDB4V0
H14 VCCIB1 VCCIB1 K5 GND GND
H15 GND GND K6 NC 10104NDB4V0
H16 GND GND K7 NC I0111NDB4V0
H17 NC IO53NDB2V0 K8 GND GND
H18 I038PDB2V0 I057PDB2V0 K9 VCC vccC
H19 GCA2/I039PDB2V0 | GCA2/I059PDB2V0 K10 GND GND
H20 VCCIB2 VCCIB2 K11 VCC VCC
H21 1037NDB2V0 IO54NDB2V0 K12 GND GND
H22 I037PDB2V0 1054PDB2V0 K13 VCC VCC
J1 NC 10112PPB4V0 K14 GND GND
J2 I076NDB4V0 I0113NDB4V0 K15 GND GND
J3 GFB2/I074PDB4V0 | GFB2/10109PDB4V0 K16 I040NDB2V0 I060NDB2V0
J4 GFA2/1075PDB4V0 | GFA2/I0110PDB4V0 K17 NC 1058PDB2V0
J5 NC I0112NPB4V0 K18 GND GND
J6 NC 10104PDB4V0 K19 NC I068NPB2V0
J7 NC 10111PDB4V0 K20 1041NDB2V0 1061NDB2V0
J8 VCCIB4 VCCIB4 K21 GND GND
J9 GND GND K22 I042NDB2V0 I056NDB2V0
J10 VCC VCC L1 I073NDB4V0 [0108NDB4V0
J1 GND GND L2 VCCOSC VCCOSsC
J12 VCC VCC L3 VCCIB4 VCCIB4
J13 GND GND L4 XTAL2 XTAL2
J14 VCC VCC L5 GFC1/1072PDB4V0 | GFC1/I0107PDB4V0
J15 VCCIB2 VCCIB2 L6 VCCIB4 VCCIB4
J16 GCB2/1040PDB2V0 | GCB2/I060PDB2V0 L7 GFB1/1071PDB4V0 | GFB1/10106PDB4V0
J17 NC IO58NDB2V0 L8 VCCIB4 VCCIB4
J18 I038NDB2V0 IO57NDB2V0 L9 GND GND
J19 I039NDB2V0 IO59NDB2V0 L10 VCC VCC
J20 GCC2/1041PDB2V0 | GCC2/1061PDB2V0 L1 GND GND
J21 NC I055PSB2V0 L12 VCC VCC
J22 1042PDB2V0 I056PDB2V0 L13 GND GND
K1 GFC2/1073PDB4V0 | GFC2/10108PDB4V0 L14 VCC VCC
K2 GND GND L15 VCCIB2 VCCIB2
K3 IO74NDB4V0 I0109NDB4V0 L16 1048PDB2V0 1070PDB2V0
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Fusion Family of Mixed Signal FPGAs

FG676 FG676 FG676

Pin Number | AFS1500 Function Pin Number | AFS1500 Function Pin Number | AFS1500 Function
AD5 I094NPB4V0 AE15 GNDA AF25 GND
AD6 GND AE16 NC AF26 NC
AD7 VCC33N AE17 NC B1 GND
ADS8 ATO AE18 GNDA B2 GND
AD9 ATRTNO AE19 NC B3 NC
AD10 AT1 AE20 NC B4 NC
AD11 AT2 AE21 NC B5 NC
AD12 ATRTN1 AE22 NC B6 VCCIBO
AD13 AT3 AE23 NC B7 NC
AD14 AT6 AE24 NC B8 NC
AD15 ATRTN3 AE25 GND B9 VCCIBO
AD16 AT7 AE26 GND B10 I0O15NDB0OV2
AD17 AT8 AF1 NC B11 I015PDB0OV2
AD18 ATRTN4 AF2 GND B12 VCCIBO
AD19 AT9 AF3 NC B13 I0O19NDB0OV2
AD20 VCC33A AF4 NC B14 I019PDB0OV2
AD21 GND AF5 NC B15 VCCIB1
AD22 I076NPB2V0 AF6 NC B16 I025NDB1V0
AD23 NC AF7 NC B17 1025PDB1V0
AD24 GND AF8 NC B18 VCCIB1
AD25 NC AF9 VCC33A B19 IO33NDB1V1
AD26 NC AF10 NC B20 I033PDB1V1
AE1 GND AF11 NC B21 VCCIB1
AE2 GND AF12 VCC33A B22 NC
AE3 NC AF13 NC B23 NC
AE4 NC AF14 NC B24 NC
AE5 NC AF15 VCC33A B25 GND
AEG6 NC AF16 NC B26 GND
AE7 NC AF17 NC C1 NC
AES8 NC AF18 VCC33A Cc2 NC
AE9 GNDA AF19 NC C3 GND
AE10 NC AF20 NC Cc4 NC
AE11 NC AF21 NC C5 GAA1/I001PDBOVO
AE12 GNDA AF22 NC Cc6 GABO0/IO02NDBOVO
AE13 NC AF23 NC C7 GAB1/1002PDB0OV0
AE14 NC AF24 NC C8 IO07NDBOV1
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Datasheet Information

powering down with the VR.

Revision Changes Page
Advance v1.0 This change table states that in the "208-Pin PQFP" table listed under the Advance 3-8
(continued) v0.8 changes, the AFS090 device had a pin change. That is incorrect. Pin 102 was
updated for AFS250 and AFS600. The function name changed from Vc3sacap to
Veessa-
Advance v0.9 In the "Package 1/Os: Single-/Double-Ended (Analog)" table, the I
(October 2007) AFS1500/M7AFS1500 I/O counts were updated for the following devices:
FG484: 223/109
FG676: 252/126
In the "108-Pin QFN" table, the function changed from Vcasacap 10 Veessa for the 3-2
following pin:
B25
In the "180-Pin QFN" table, the function changed from Vcasacap 10 Vecssa for the 3-4
following pins:
AFS090: B29
AFS250: B29
In the "208-Pin PQFP" table, the function changed from Vc33acap 10 Veeasa for the 3-8
following pins:
AFS090: 102
AFS250: 102
In the "256-Pin FBGA" table, the function changed from Vc3sacap t0 Vecaaa for the 3-12
following pins:
AFS090: T14
AFS250: T14
AFS600: T14
AFS1500: T14
Advance v0.9 In the "484-Pin FBGA" table, the function changed from Vcasacap t0 Voesaa for the 3-20
(continued) following pins:
AFS600: AB18
AFS1500: AB18
In the "676-Pin FBGA" table, the function changed from Vc33acap 10 Vecasa for the 3-28
following pins:
AFS1500: AD20
Advance v0.8 Figure 2-16 « Fusion Clocking Options and the "RC Oscillator" section were updated | 2-20, 2-21
(June 2007) to change GND_OSC and VCC_OSC to GNDOSC and VCCOSC.
Figure 2-19 « Fusion CCC Options: Global Buffers with the PLL Macro was updated 2-25
to change the positions of OADIVRST and OADIVHALF, and a note was added.
The "Crystal Oscillator" section was updated to include information about controlling 2-22
and enabling/disabling the crystal oscillator.
Table 2-11 - Electrical Characteristics of the Crystal Oscillator was updated to 2-24
change the typical value of IpynxTaL for 0.032-0.2 MHz to 0.19.
The "1.5 V Voltage Regulator" section was updated to add "or floating" in the 2-41
paragraph stating that an external pull-down is required on TRST to power down the
VR.
The "1.5 V Voltage Regulator" section was updated to include information on 2-41
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