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Y = Device Includes License to Implement IP Based on
the Cryptography Research, Inc. (CRI) Patent Portfolio

Blank = Device Does Not Include License to Implement IP Based

|— Application (junction temperature range)

Commercial (0 to +85°C)

Industrial (—40 to +100°C)

Pre-Production

Engineering Silicon (room temperature only)

LICENSED
COUNTERMEASURES

on the Cryptography Research, Inc. (CRI) Patent Portfolio

M1AFS600 — 1 FG G 256 Y |
Blank
|
PP
ES
Security Feature
— Package Lead Count
'— Lead-Free Packaging Options
Blank = Standard Packaging
G = RoHS-Compliant (green) Packaging
— Package Type
QN = Quad Flat No Lead (0.5 mm pitch)
PQ = Plastic Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
L Speed Grade
Blank = Standard
1 = 15% Faster than Standard
L — Part Number 2 = 25% Faster than Standard
Fusion Devices
AFS090 = 90,000 System Gates
AFS250 = 250,000 System Gates
AFS600 = 600,000 System Gates
AFS1500 = 1,500,000 System Gates
ARM-Enabled Fusion Devices
M1AFS250 = 250,000 System Gates
M1AFS600 = 600,000 System Gates
M1AFS1500 = 1,500,000 System Gates
Pigeon Point Devices
P1AFS600 = 600,000 System Gates
P1AFS1500 = 1,500,000 System Gates
MicroBlade Devices
U1AFS250 = 250,000 System Gates
U1AFS600 = 600,000 System Gates
U1AFS1500 = 1,500,000 System Gates
Notes:

1. For Fusion devices, Quad Flat No Lead packages are only offered as RoHS compliant, QNG packages.
2. MicroBlade and Pigeon Point devices only support FG packages.

Fusion Device Status

Fusion Status Cortex-M1 Status Pigeon Point Status MicroBlade Status
AFS090 Production

AFS250 Production M1AFS250 Production U1AFS250 Production
AFS600 Production M1AFS600 Production P1AFS600 Production U1AFS600 Production
AFS1500 Production M1AFS1500 | Production P1AFS1500 Production U1AFS1500 Production
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Temperature Grade Offerings

Fusion Devices AFS090 AFS250

AFS600

AFS1500

ARM Cortex-M1 Devices M1AFS250

M1AFS600

M1AFS1500

Pigeon Point Devices

P1AFS600 3

P1AFS1500 3

MicroBlade Devices U1AFS250 4

U1AFS600 4

U1AFS1500 4

QN108° C, I -

QN180° C, I C, I

PQ208 - C, I

C, I

FG256 C I C, I

C, I

C, I

FG484 - -

C, 1

C, 1

FG676 - -

C, I

Notes:

1. C = Commercial Temperature Range: 0°C to 85°C Junction
2. | = Industrial Temperature Range: —40°C to 100°C Junction
3. Pigeon Point devices are only offered in FG484 and FG256.
4. MicroBlade devices are only offered in FG256.

5. Package not available.

Speed Grade and Temperature Grade Matrix

Std.! -1

c3 v v

14 v v

Notes:

MicroBlade devices are only offered in standard speed grade.
Pigeon Point devices are only offered in —2 speed grade.

C = Commercial Temperature Range: 0°C to 85°C Junction

I = Industrial Temperature Range: —40°C to 100°C Junction

ARwbdb=~

Contact your local Microsemi SoC Products Group representative for device availability:

http://www.microsemi.com/index.php?option=com_content&id=137&lang=en&view=article.

Cortex-M1, Pigeon Point, and MicroBlade Fusion Device

Information

This datasheet provides information for all Fusion (AFS), Cortex-M1 (M1), Pigeon Point (P1), and MicroBlade (U1)
devices. The remainder of the document will only list the Fusion (AFS) devices. Please apply relevant information to

M1, P1, and U1 devices when appropriate. Please note the following:

» Cortex-M1 devices are offered in the same speed grades and packages as basic Fusion devices.

» Pigeon Point devices are only offered in —2 speed grade and FG484 and FG256 packages.
» MicroBlade devices are only offered in standard speed grade and the FG256 package.
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Embedded Memories
Flash Memory Blocks

The flash memory available in each Fusion device is composed of one to four flash blocks, each 2 Mbits
in density. Each block operates independently with a dedicated flash controller and interface. Fusion
flash memory blocks combine fast access times (60 ns random access and 10 ns access in Read-Ahead
mode) with a configurable 8-, 16-, or 32-bit datapath, enabling high-speed flash operation without wait
states. The memory block is organized in pages and sectors. Each page has 128 bytes, with 33 pages
comprising one sector and 64 sectors per block. The flash block can support multiple partitions. The only
constraint on size is that partition boundaries must coincide with page boundaries. The flexibility and
granularity enable many use models and allow added granularity in programming updates.

Fusion devices support two methods of external access to the flash memory blocks. The first method is a
serial interface that features a built-in JTAG-compliant port, which allows in-system programmability
during user or monitor/test modes. This serial interface supports programming of an AES-encrypted
stream. Data protected with security measures can be passed through the JTAG interface, decrypted,
and then programmed in the flash block. The second method is a soft parallel interface.

FPGA logic or an on-chip soft microprocessor can access flash memory through the parallel interface.
Since the flash parallel interface is implemented in the FPGA fabric, it can potentially be customized to
meet special user requirements. For more information, refer to the CoreCFl Handbook. The flash
memory parallel interface provides configurable byte-wide (x8), word-wide (x16), or dual-word-wide
(x32) data-port options. Through the programmable flash parallel interface, the on-chip and off-chip
memories can be cascaded for wider or deeper configurations.

The flash memory has built-in security. The user can configure either the entire flash block or the small
blocks to protect against unintentional or intrusive attempts to change or destroy the storage contents.
Each on-chip flash memory block has a dedicated controller, enabling each block to operate
independently.

The flash block logic consists of the following sub-blocks:

* Flash block — Contains all stored data. The flash block contains 64 sectors and each sector
contains 33 pages of data.

» Page Buffer — Contains the contents of the current page being modified. A page contains 8 blocks
of data.

* Block Buffer — Contains the contents of the last block accessed. A block contains 128 data bits.

* ECC Logic — The flash memory stores error correction information with each block to perform
single-bit error correction and double-bit error detection on all data blocks.

User Nonvolatile FlashROM

In addition to the flash blocks, Fusion devices have 1 Kbit of user-accessible, nonvolatile FlashROM
on-chip. The FlashROM is organized as 8x128-bit pages. The FlashROM can be used in diverse system
applications:

* Internet protocol addressing (wireless or fixed)

» System calibration settings

» Device serialization and/or inventory control

» Subscription-based business models (for example, set-top boxes)

» Secure key storage for communications algorithms protected by security
+ Asset management/tracking

+ Date stamping

* Version management

The FlashROM is written using the standard IEEE 1532 JTAG programming interface. Pages can be
individually programmed (erased and written). On-chip AES decryption can be used selectively over
public networks to load data such as security keys stored in the FlashROM for a user design.

The FlashROM can be programmed (erased and written) via the JTAG programming interface, and its
contents can be read back either through the JTAG programming interface or via direct FPGA core
addressing.
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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.
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Figure 2-3 » Sample of Combinatorial Cells
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RAM512X18 Description

&S Microsemi

Fusion Family of Mixed Signal FPGAs

RAM512X18
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Figure 2-49 - RAM512X18
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Analog-to-Digital Converter Block

At the heart of the Fusion analog system is a programmable Successive Approximation Register (SAR)
ADC. The ADC can support 8-, 10-, or 12-bit modes of operation. In 12-bit mode, the ADC can resolve
500 ksps. All results are MSB-justified in the ADC. The input to the ADC is a large 32:1 analog input
multiplexer. A simplified block diagram of the Analog Quads, analog input multiplexer, and ADC is shown
in Figure 2-79. The ADC offers multiple self-calibrating modes to ensure consistent high performance
both at power-up and during runtime.
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Figure 2-79 « ADC Block Diagram
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Table 2-61 details the settings available to either power down or enable the prescaler associated with the
analog inputs AV, AC, and AT.

Table 2-61 * Prescaler Op Amp Power-Down Truth Table—AV (x = 0), AC (x = 1), and AT (x = 3)

Control Lines Bx[7]

Prescaler Op Amp

0

Power-down

1

Operational

Table 2-62 details the settings available to enable the Current Monitor Block associated with the AC pin.

Table 2-62 » Current Monitor Input Switch Control Truth Table—AV (x = 0)

Control Lines B0[4]

Current Monitor Input Switch

0

Off

1

On

Table 2-63 details the settings available to configure the drive strength of the gate drive when not in high-

drive mode.

Table 2-63 » Low-Drive Gate Driver Current Truth Table (AG)

Control Lines B2[3] Control Lines B2[2] Current (uA)
0 0 1
0 1 3
1 0 10
1 1 30

Table 2-64 details the settings available to set the polarity of the gate driver (either p-channel- or

n-channel-type devices).

Table 2-64 - Gate Driver Polarity Truth Table (AG)

Control Lines B2[6]

Gate Driver Polarity

0

Positive

1

Negative

Table 2-65 details the settings available to turn on the Gate Driver and set whether high-drive mode is on

or off.

Table 2-65 » Gate Driver Control Truth Table (AG)

Control Lines B2[7] GDON Gate Driver
0 0 Off
0 1 Low drive on
1 0 Off
1 1 High drive on

Table 2-66 details the settings available to turn on and off the chip internal temperature monitor.
Note: For the internal temperature monitor to function, Bit O of Byte 2 for all 10 Quads must be set.

Table 2-66 ¢ Internal Temperature Monitor Control Truth Table

Control Lines B2[0] PDTMB Chip Internal Temperature Monitor
0 0 Off
1 1 On

2-131
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EN (b1)

EN (b2)

ENABLE (t1)

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

ENABLE (t2)

Transmitter 2: ON >< Transmitter 2: OFF ><

Result: No Bus Contention

Figure 2-112 « Timing Diagram (with skew circuit selected)

Weak Pull-Up and Weak Pull-Down Resistors

Fusion devices support optional weak pull-up and pull-down resistors for each I/O pin. When the 1/O is
pulled up, it is connected to the VCCI of its corresponding 1/0 bank. When it is pulled down, it is
connected to GND. Refer to Table 2-97 on page 2-171 for more information.

Slew Rate Control and Drive Strength

Fusion devices support output slew rate control: high and low. The high slew rate option is recommended
to minimize the propagation delay. This high-speed option may introduce noise into the system if
appropriate signal integrity measures are not adopted. Selecting a low slew rate reduces this kind of
noise but adds some delays in the system. Low slew rate is recommended when bus transients are
expected. Drive strength should also be selected according to the design requirements and noise
immunity of the system.
The output slew rate and multiple drive strength controls are available in LVTTL/LVCMOS 3.3V,
LVCMOS 2.5V, LVCMOS 2.5V /5.0V input, LVCMOS 1.8V, and LVCMOS 1.5V. All other I/O
standards have a high output slew rate by default.
For Fusion slew rate and drive strength specifications, refer to the appropriate I/O bank table:

» Fusion Standard 1/O (Table 2-78 on page 2-152)

* Fusion Advanced I/O (Table 2-79 on page 2-152)

* Fusion Pro I/O (Table 2-80 on page 2-152)

Table 2-83 on page 2-155 lists the default values for the above selectable I/O attributes as well as those
that are preset for each I/O standard.

Refer to Table 2-78, Table 2-79, and Table 2-80 on page 2-152 for SLEW and OUT_DRIVE settings.
Table 2-81 on page 2-153 and Table 2-82 on page 2-154 list the 1/0 default attributes. Table 2-83 on
page 2-155 lists the voltages for the supported I/O standards.

2-151
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Table 2-81 « Fusion Pro 1/O Default Attributes

>
=
> —~| ©
—_— > -
3 = HEH
Y— < - o c
2 ol =5 =
s - c Q. 14
Q S | = 0| S| W
T g2 (=] 0
s 3|13 23| 2
= - x = > -
2 - = I I |
£l 3| 9|z| 3|3 E
= & @ o|m S
SLEW OUT_DRIVE w " == Q9| X
I/O Standards (output only) (output only) S o 318 =zl §
LVTTL/LVCMO | Refer to the following Refer to the following Off | None | 35pF | — | Off | 0| Off
S33V tables for more tables for more
LVCMOS 2.5 V information: information: Off | None | 35pF | — | Off | 0| Off
Table 2-78 on page 2-152 | Table 2-78 on page 2-152
%0,2/'83 Table 2-79 on page 2-152 | Table 2-79 on page 2-152 Off | None | 35pF | — | Off Off
- Table 2-80 on page 2-152 | Table 2-80 on page 2-152
LVCMOS 1.8 V Off | None | 35pF | — | Off | 0 | Off
LVCMOS 1.5V Off | None | 35pF | — | Off | 0 | Off
PCI (3.3V) Off | None | 10pF | — | Off | 0 | Off
PCI-X (3.3 V) Off | None | 10 pF | — | Off | 0 | Off
GTL+ (3.3V) Off | None | 10 pF | — | Off | 0 | Off
GTL+ (2.5V) Off | None | 10pF | — | Off | 0 | Off
GTL (3.3 V) Off | None | 10pF | — | Off | 0 | Off
GTL (2.5V) Off | None | 10pF | — | Off | 0| Off
HSTL Class | Off | None | 20pF | — | Off | 0 | Off
HSTL Class Il Off | None | 20pF | — | Off | 0 | Off
SSTL2 Off | None | 30pF | — | Off | 0 | Off
Class I and Il
SSTL3 Off | None | 30pF | — | Off | 0 | Off
Class land Il
LvDS, BLVDS, Off | None | OpF | — | Off | 0| Off
M-LVDS
LVPECL Off | None | OpF | — | Off | 0| Off
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Table 2-82 + Advanced I/O Default Attributes

&S Microsemi

Fusion Family of Mixed Signal FPGAs

>
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s 3|3
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S Bl 9|z

m

E w' |—I =
1/0 Standards SLEW (output only) OUT_DRIVE (output only) % E 8 8
LVTTL/LVCMOS 3.3V Refer to the following Refer to the following tables | Off | None | 35 pF -
LVCMOS 2.5 V .tables fqr m-ore for more information: Off | None | 35pF ~

information: Table 2-78 on page 2-152
LVCMOS 2.5/5.0V Table 2-78 on page 2-152 Table 2-79 on page 2.152 Off None 35 pF -
LVCMOS 1.8V Table 2-79 on page 2-152 | Tapje 2-80 on page 2-152 | Off | None | 35pF | -
LVCMOS 1.5V Table 2-80 on page 2-152 Off | None | 35pF | —
PCI (3.3V) Off | None | 10 pF -
PCI-X (3.3 V) Off | None | 10 pF -
LVDS, BLVDS, M-LVDS Off | None - -
LVPECL Off | None - -
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/0 Software Support

In the Fusion development software, default settings have been defined for the various 1/0O standards
supported. Changes can be made to the default settings via the use of attributes; however, not all 1/0
attributes are applicable for all /0 standards. Table 2-84 and Table 2-85 list the valid I/O attributes that
can be manipulated by the user for each 1/O standard.

Single-ended I/O standards in Fusion support up to five different drive strengths.

Table 2-84 « Fusion Standard and Advanced I/O Attributes vs. I/O Standard Applications

SLEW SKEW
(output | OUT_DRIVE | (all macros OUT_LOAD
1/0 Standards only) | (output only)| with OE)* |RES_PULL| (output only) COMBINE_REGISTER
LVTTL/LVCMOS 3.3 V 3 3 3 3 3 3
LVCMOS 2.5V 3 3 3 3 3 3
LVCMOS 2.5/5.0 V 3 3 3 3 3 3
LVCMOS 1.8V 3 3 3 3 3 3
LVCMOS 1.5V 3 3 3 3 3 3
PCI (3.3 V) 3 3 3
PCI-X (3.3 V) 3 3 3 3
LvVDS, BLVDS, M-LVDS 3 3
LVPECL 3
Note: * This feature does not apply to the standard I/O banks, which are the north I/O banks of AFS090 and AFS250
devices
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SSTL2 Class Il

Stub-Speed Terminated Logic for 2.5 V memory bus standard (JESD8-9). Fusion devices support Class
1. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-159 « Minimum and Maximum DC Input and Output Levels

SSTL2 Class I VIL VIH VOL VOH IOL [IOH [ IOSL | IOSH | 1L | IH?
Min. Max. Min. Max. | Max. Min. Max. | Max.

Drive Strength | V Y, ', ' ' ' mA | mA | mA3 | mA3 |pA% | pat

18 mA -0.3 |VREF-0.2|VREF +0.2| 3.6 0.35 |[VCCI-0.43| 18 | 18 [ 124 | 169 | 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. llH 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
SSTL2

Class Il

25

T 30 pF

Table 2-160 - AC Waveforms, Measuring Points, and Capacitive Loads

Test Point
25

Figure 2-131 « AC Loading

Input Low (V) Input High (V) Measuring Point* (V) | VREF (typ.) (V)| VTT (typ.) (V) | CLoab (PF)
VREF -0.2 VREF + 0.2 1.25 1.25 1.25 30
Note: *Measuring point = Vtrip. See Table 2-90 on page 2-166 for a complete table of trip points.

Timing Characteristics

Table 2-161 « SSTL 2 Class Il

Commercial Temperature Range Conditions: T; = 70°C, Worst-Case VCC =1.425V,
Worst-Case VCCI=2.3V,VREF =1.25V

Speed
Grade tooutr | tor | toiN tey | teout | tzL tzy tz thz | tas | tzus | Units
Std. 0.66 2.17 0.04 1.33 0.43 2.21 1.77 4.44 4.01 ns
-1 0.56 1.84 0.04 1.14 0.36 1.88 1.51 3.78 3.41 ns
-2 0.49 1.62 0.03 1.00 0.32 1.65 1.32 3.32 2.99 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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Table 2-175 « Parameter Definitions and Measuring Nodes

Measuring Nodes
Parameter Name Parameter Definition (from, to)*
tocLkaQ Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
toHD Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
toHE Enable Hold Time for the Output Data Register GG, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toEsup Data Setup Time for the Output Enable Register JJ, HH
toEHD Data Hold Time for the Output Enable Register JJ, HH
toEsUE Enable Setup Time for the Output Enable Register KK, HH
toEHE Enable Hold Time for the Output Enable Register KK, HH
toecLr2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
toEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
toERECCLR Asynchronous Clear Recovery Time for the Output Enable Register I, HH
ticLka Clock-to-Q of the Input Data Register AA EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tiHE Enable Hold Time for the Input Data Register BB, AA
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register DD, EE
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YiRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA
Note: *See Figure 2-138 on page 2-214 for more information.
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VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5 V. VCC is also required for powering the JTAG state
machine, in addition to VJTAG. Even when a Fusion device is in bypass mode in a JTAG chain of
interconnected devices, both VCC and VJTAG must remain powered to allow JTAG signals to pass
through the Fusion device.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's 1/0 output buffers and I/O logic. Bx is the 1/O bank number. There are either
four (AFS090 and AFS250) or five (AFS600 and AFS1500) I/O banks on the Fusion devices plus a
dedicated VJTAG bank.

Each bank can have a separate VCCI connection. All I/Os in a bank will run off the same VCCIBXx supply.
VCCI can be 15V, 1.8V, 25V, or 3.3V, nominal voltage. Unused I/O banks should have their
corresponding VCCI pins tied to GND.

VCCPLA/B PLL Supply Voltage

Supply voltage to analog PLL, nominally 1.5V, where A and B refer to the PLL. AFS090 and AFS250
each have a single PLL. The AFS600 and AFS1500 devices each have two PLLs. Microsemi
recommends tying VCCPLX to VCC and using proper filtering circuits to decouple VCC noise from PLL.

If unused, VCCPLA/B should be tied to GND.
VCOMPLA/B Ground for West and East PLL

VCOMPLA is the ground of the west PLL (CCC location F) and VCOMPLB is the ground of the east PLL
(CCC location C).

VJTAG JTAG Supply Voltage

Fusion devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run at any
voltage from 1.5V to 3.3 V (nominal). Isolating the JTAG power supply in a separate I/O bank gives
greater flexibility in supply selection and simplifies power supply and PCB design. If the JTAG interface is
neither used nor planned to be used, the VJTAG pin together with the TRST pin could be tied to GND. It
should be noted that VCC is required to be powered for JTAG operation; VJTAG alone is insufficient. If a
Fusion device is in a JTAG chain of interconnected boards and it is desired to power down the board
containing the Fusion device, this may be done provided both VJTAG and VCC to the Fusion part remain
powered; otherwise, JTAG signals will not be able to transition the Fusion device, even in bypass mode.

VPUMP Programming Supply Voltage

Fusion devices support single-voltage ISP programming of the configuration flash and FlashROM. For
programming, VPUMP should be in the 3.3 V +/-5% range. During normal device operation, VPUMP can
be left floating or can be tied to any voltage between 0 V and 3.6 V.

When the VPUMP pin is tied to ground, it shuts off the charge pump circuitry, resulting in no sources of
oscillation from the charge pump circuitry.

For proper programming, 0.01 pF and 0.33 pF capacitors (both rated at 16 V) are to be connected in
parallel across VPUMP and GND, and positioned as close to the FPGA pins as possible.
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DC and Power Characteristics

Table 3-9 « AFS600 Quiescent Supply Current Characteristics (continued)

Parameter Description Conditions Temp. Min | Typ | Max | Unit
IPP Programming supply Non-programming mode, T,=25°C 36 80 MA
current VPUMP = 3.63 V T,=85°C 36 80 A
T,=100°C 36 | 80 | pA
Standby mode® or Sleep 0 0 | pA

mode®, VPUMP =0 V
ICCNVM Embedded NVM current Reset asserted, T,=25°C 22 80 A
VCCNVM = 1575V T,=85°C 24 | 80 | A
T,=100°C 25 | 80 | pA
ICCPLL 1.5V PLL quiescent current |Operational standby, T;=25°C 130 | 200 | pA
VCCPLL = 1.575V T,=85°C 130 | 200 | pA
T,=100°C 130 | 200 | pA

Notes:

1. ICC is the 1.5 V power supplies, ICC and ICC15A.

2. ICC33A includes ICC33A, ICC33PMP, and ICCOSC.
3. ICClincludes all ICCI0, ICCI1, ICCI2, and ICCI4.
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 = VJTAG = VPUMP =0 V.

o O
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Fusion Family of Mixed Signal FPGAs

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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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
P21 I051PDB2V0 I073PDB2V0 T12 AV5 AV5
P22 1049NDB2V0 IO71NDB2V0 T13 AC5 AC5
R1 1069PDB4V0 10102PDB4V0 T14 NC NC
R2 I069NDB4V0 10102NDB4V0 T15 GNDA GNDA
R3 VCCIB4 VCCIB4 T16 NC I077PPB2V0
R4 1064PDB4V0 1091PDB4V0 T17 NC 1074PDB2V0
R5 1064NDB4V0 I091NDB4V0 T18 VCCIB2 VCCIB2
R6 NC 1092PDB4V0 T19 I0O55NDB2V0 1082NDB2V0
R7 GND GND T20 GDA2/I055PDB2V0 | GDA2/I082PDB2V0
R8 GND GND T21 GND GND
R9 VCC33A VCC33A T22 GDC1/1052PDB2V0 | GDC1/I079PDB2V0
R10 GNDA GNDA U1 1067PDB4V0 1098PDB4V0
R11 VCC33A VCC33A u2 I067NDB4V0 I098NDB4V0
R12 GNDA GNDA U3 GEC1/I063PDB4V0 | GEC1/I090PDB4V0
R13 VCC33A VCC33A U4 GECO0/IO63NDB4V0 | GEC0/IO90NDB4V0
R14 GNDA GNDA us GND GND
R15 VCC VCC ue VCCNVM VCCNVM
R16 GND GND u7 VCCIB4 VCCIB4
R17 NC I074NDB2V0 us VCC15A VCC15A
R18 GDAO0/IO54NDB2V0 | GDA0/IO81NDB2V0 U9 GNDA GNDA
R19 GDBO0/IO53NDB2V0 | GDB0/IO80ONDB2V0O u10 AC4 AC4
R20 VCCIB2 VCCIB2 U11 VCC33A VCC33A
R21 I050NDB2V0 I075NDB2V0 u12 GNDA GNDA
R22 I050PDB2V0 I075PDB2V0 uU13 AG5 AG5
T1 NC 10100PPB4V0 u14 GNDA GNDA
T2 GND GND u15 PUB PUB
T3 |066PDB4V0 I095PDB4V0 u16 VCCIB2 VCCIB2
T4 IO66NDB4V0 IO95NDB4V0 u17 TDI TDI
T5 VCCIB4 VCCIB4 u18 GND GND
T6 NC I092NDB4V0 u19 I057NDB2V0 1084NDB2V0
T7 GNDNVM GNDNVM u20 GDC2/1057PDB2V0 | GDC2/1084PDB2V0
T8 GNDA GNDA u21 NC I077NPB2V0
T9 NC NC u22 GDCO0/I052NDB2V0 | GDCO0/I0O79NDB2V0
T10 AV4 AV4 V1 GEB1/1062PDB4V0 | GEB1/I089PDB4V0
T NC NC V2 GEBO0/IO62NDB4V0 | GEBO/IO89NDB4V0
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Package Pin Assignments

FG484 FG484
Pin Pin
Number | AFS600 Function | AFS1500 Function Number | AFS600 Function | AFS1500 Function

V3 VCCIB4 VCCIB4 W16 GNDA GNDA

V4 GEA1/1061PDB4V0 | GEA1/1088PDB4V0 w17 AV9 AV9

V5 GEAO0/IO61NDB4V0 | GEAO/IO88NDB4V0 W18 VCCIB2 VCCIB2
V6 GND GND W19 NC 1068PPB2V0
V7 VCC33PMP VCC33PMP W20 TCK TCK

V8 NC NC W21 GND GND

V9 VCC33A VCC33A w22 NC I076PPB2V0
V10 AG4 AG4 Y1 GEC2/I060PDB4V0 | GEC2/1087PDB4V0
V11 AT4 AT4 Y2 I060NDB4V0 I087NDB4V0
V12 ATRTN2 ATRTN2 Y3 GEAZ2/I058PDB4V0 | GEA2/I085PDB4V0
V13 AT5 AT5 Y4 I058NDB4V0 I085NDB4V0
V14 VCC33A VCC33A Y5 NCAP NCAP
V15 NC NC Y6 ACO ACO

V16 VCC33A VCC33A Y7 VCC33A VCC33A
V17 GND GND Y8 AC1 AC1

V18 TMS TMS Y9 AC2 AC2

V19 VJTAG VJTAG Y10 VCC33A VCC33A
V20 VCCIB2 VCCIB2 Y11 AC3 AC3

V21 TRST TRST Y12 AC6 AC6

V22 TDO TDO Y13 VCC33A VCC33A
W1 NC I093PDB4V0 Y14 AC7 AC7

W2 GND GND Y15 AC8 AC8

W3 NC IO93NDB4V0 Y16 VCC33A VCC33A
W4 GEB2/I059PDB4V0 | GEB2/I086PDB4V0 Y17 AC9 AC9

W5 IO59NDB4V0 I0O86NDB4V0 Y18 ADCGNDREF ADCGNDREF
W6 AVO0 AVO Y19 PTBASE PTBASE
w7 GNDA GNDA Y20 GNDNVM GNDNVM
w8 AV1 AV1 Y21 VCCNVM VCCNVM
W9 AV2 AV2 Y22 VPUMP VPUMP
W10 GNDA GNDA
W11 AV3 AV3
W12 AV6 AV6
W13 GNDA GNDA
W14 AV7 AV7
W15 AV8 AV8
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Datasheet Information

Revision Changes Page
Advance v0.5 The low power modes of operation were updated and clarified. N/A
(dJune 2006) The AFS1500 digital /O count was updated in Table 1 « Fusion Family. i
The AFS1500 digital 1/0O count was updated in the "Package 1/Os: Single-/Double- ii
Ended (Analog)" table.
The "Voltage Regulator Power Supply Monitor (VRPSM)" was updated. 2-36
Figure 2-45 + FlashROM Timing Diagram was updated. 2-53
The "256-Pin FBGA" table for the AFS1500 is new. 3-12
Advance v0.4 The G was moved in the "Product Ordering Codes" section. 1]
(April 2006)
Advance v0.3 The "Features and Benefits" section was updated. I
(April 2006) The "Fusion Family" table was updated. I
The "Package 1/Os: Single-/Double-Ended (Analog)" table was updated. I
The "Product Ordering Codes" table was updated. 1]
The "Temperature Grade Offerings" table was updated. \Y
The "General Description" section was updated to include ARM information. 11
Figure 2-46 « FlashROM Timing Diagram was updated. 2-58
The "FlashROM" section was updated. 2-57
The "RESET" section was updated. 2-61
The "RESET" section was updated. 2-64
Figure 2-27 - Real-Time Counter System was updated. 2-35
Table 2-19 « Flash Memory Block Pin Names was updated. 2-43
Figure 2-33 « Flash Memory Block Diagram was updated to include AUX block 2-45
information.
Figure 2-34 « Flash Memory Block Organization was updated to include AUX block 2-46
information.
The note in the "Program Operation" section was updated. 2-48
Figure 2-76 + Gate Driver Example was updated. 2-95
The "Analog Quad ACM Description" section was updated. 2-130
Information about the maximum pad input frequency was added to the "Gate Driver" 2-94
section.
Figure 2-65 « Analog Block Macro was updated. 2-81
Figure 2-65 « Analog Block Macro was updated. 2-81
The "Analog Quad" section was updated. 2-84
The "Voltage Monitor" section was updated. 2-86
The "Direct Digital Input" section was updated. 2-89
The "Current Monitor" section was updated. 2-90
Information about the maximum pad input frequency was added to the "Gate Driver" 2-94
section.
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