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1 —IGLOOQ Device Family Overview

General Description

The IGLOO family of flash FPGAs, based on a 130-nm flash process, offers the lowest power FPGA, a
single-chip solution, small footprint packages, reprogrammability, and an abundance of advanced
features.

The Flash*Freeze technology used in IGLOO devices enables entering and exiting an ultra-low power
mode that consumes as little as 5 pW while retaining SRAM and register data. Flash*Freeze technology
simplifies power management through I/O and clock management with rapid recovery to operation mode.

The Low Power Active capability (static idle) allows for ultra-low power consumption (from 12 pW) while
the IGLOO device is completely functional in the system. This allows the IGLOO device to control system
power management based on external inputs (e.g., scanning for keyboard stimulus) while consuming
minimal power.

Nonvolatile flash technology gives IGLOO devices the advantage of being a secure, low power, single-
chip solution that is Instant On. IGLOO is reprogrammable and offers time-to-market benefits at an ASIC-
level unit cost.

These features enable designers to create high-density systems using existing ASIC or FPGA design
flows and tools.

IGLOO devices offer 1 kbit of on-chip, reprogrammable, nonvolatile FlashROM storage as well as clock
conditioning circuitry based on an integrated phase-locked loop (PLL). The AGL015 and AGL030
devices have no PLL or RAM support. IGLOO devices have up to 1 million system gates, supported with
up to 144 kbits of true dual-port SRAM and up to 300 user 1/Os.

M1 IGLOO devices support the high-performance, 32-bit Cortex-M1 processor developed by ARM for
implementation in FPGAs. Cortex-M1 is a soft processor that is fully implemented in the FPGA fabric. It
has a three-stage pipeline that offers a good balance between low power consumption and speed when
implemented in an M1 IGLOO device. The processor runs the ARMv6-M instruction set, has a
configurable nested interrupt controller, and can be implemented with or without the debug block. Cortex-
M1 is available for free from Microsemi for use in M1 IGLOO FPGAs.

The ARM-enabled devices have ordering numbers that begin with M1AGL and do not support AES
decryption.

Flash*Freeze Technology

The IGLOO device offers unique Flash*Freeze technology, allowing the device to enter and exit ultra-low
power Flash*Freeze mode. IGLOO devices do not need additional components to turn off I/Os or clocks
while retaining the design information, SRAM content, and registers. Flash*Freeze technology is
combined with in-system programmaubility, which enables users to quickly and easily upgrade and update
their designs in the final stages of manufacturing or in the field. The ability of IGLOO V2 devices to
support a wide range of core voltage (1.2 V to 1.5 V) allows further reduction in power consumption, thus
achieving the lowest total system power.

When the IGLOO device enters Flash*Freeze mode, the device automatically shuts off the clocks and
inputs to the FPGA core; when the device exits Flash*Freeze mode, all activity resumes and data is
retained.

The availability of low power modes, combined with reprogrammability, a single-chip and single-voltage
solution, and availability of small-footprint, high pin-count packages, make IGLOO devices the best fit for
portable electronics.
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field upgrades with confidence that valuable intellectual property cannot be compromised or copied. Secure ISP can
be performed using the industry-standard AES algorithm. The IGLOO family device architecture mitigates the need for
ASIC migration at higher user volumes. This makes the IGLOO family a cost-effective ASIC replacement solution,
especially for applications in the consumer, networking/communications, computing, and avionics markets.

Firm-Error Immunity

Firm errors occur most commonly when high-energy neutrons, generated in the upper atmosphere, strike a
configuration cell of an SRAM FPGA. The energy of the collision can change the state of the configuration cell and
thus change the logic, routing, or 1/0 behavior in an unpredictable way. These errors are impossible to prevent in
SRAM FPGAs. The consequence of this type of error can be a complete system failure. Firm errors do not exist in the
configuration memory of IGLOO flash-based FPGAs. Once it is programmed, the flash cell configuration element of
IGLOO FPGAs cannot be altered by high-energy neutrons and is therefore immune to them. Recoverable (or soft)
errors occur in the user data SRAM of all FPGA devices. These can easily be mitigated by using error detection and
correction (EDAC) circuitry built into the FPGA fabric.

Advanced Flash Technology

The IGLOO family offers many benefits, including nonvolatility and reprogrammability, through an advanced flash-
based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS design techniques are used to
implement logic and control functions. The combination of fine granularity, enhanced flexible routing resources, and
abundant flash switches allows for very high logic utilization without compromising device routability or performance.
Logic functions within the device are interconnected through a four-level routing hierarchy.

IGLOO family FPGAs utilize design and process techniques to minimize power consumption in all modes of operation.

Advanced Architecture

The proprietary IGLOO architecture provides granularity comparable to standard-cell ASICs. The IGLOO device
consists of five distinct and programmable architectural features (Figure 1-1 on page 1-4 and Figure 1-2 on page 1-4):

¢ Flash*Freeze technology

¢ FPGA VersaTiles

« Dedicated FlashROM

+  Dedicated SRAM/FIFO memory"
+ Extensive CCCs and PLLs"

e Advanced I/O structure

The FPGA core consists of a sea of VersaTiles. Each VersaTile can be configured as a three-input logic function, a D-
flip-flop (with or without enable), or a latch by programming the appropriate flash switch interconnections. The
versatility of the IGLOO core tile as either a three-input lookup table (LUT) equivalent or a D-flip-flop/latch with enable
allows for efficient use of the FPGA fabric. The VersaTile capability is unique to the ProASIC® family of third-
generation-architecture flash FPGAs.

t The AGL015 and AGL030 do not support PLL or SRAM.
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Guidelines

Toggle Rate Definition
A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the toggle rate of a
net is 100%, this means that this net switches at half the clock frequency. Below are some examples:

* The average toggle rate of a shift register is 100% because all flip-flop outputs toggle at half of the clock
frequency.

« The average toggle rate of an 8-bit counter is 25%:
— BIit0 (LSB) = 100%
- Bitl =50%
- Bit2 =25%
Bit 7 (MSB) = 0.78125%
Average toggle rate = (100% + 50% + 25% + 12.5% + . . . + 0.78125%) / 8
Enable Rate Definition

Output enable rate is the average percentage of time during which tristate outputs are enabled. When nontristate
output buffers are used, the enable rate should be 100%.

Table 2-23 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
o Toggle rate of VersaTile outputs 10%
oy I/O buffer toggle rate 10%

Table 2-24 « Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B1 I/O output buffer enable rate 100%
B RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%
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Summary of 1/0 Timing Characteristics — Default 1/0O Software Settings

Table 2-29 « Summary of AC Measuring Points

Standard Measuring Trip Point (Vtrip)

3.3V LVTTL/3.3VLVCMOS 14V

3.3V VCMOS Wide Range 14V

2.5V LVCMOS 1.2V

1.8 VLVCMOS 0.90V

1.5V LVCMOS 0.75V

1.2V LVCMOS 0.60V

1.2 V LVCMOS Wide Range 0.60V

3.3V PCI 0.285 * VCCI (RR)
0.615 * VCCI (FF)

3.3V PCI-X 0.285 * VCCI (RR)
0.615 * VCCI (FF)

Table 2-30 « 1/O AC Parameter Definitions

Parameter Parameter Definition

top Data to Pad delay through the Output Buffer

tpy Pad to Data delay through the Input Buffer

tbouT Data to Output Buffer delay through the I/O interface

teouT Enable to Output Buffer Tristate Control delay through the 1/O interface

toIN Input Buffer to Data delay through the I/O interface

thz Enable to Pad delay through the Output Buffer—High to Z

tzy Enable to Pad delay through the Output Buffer—Z to High

tLz Enable to Pad delay through the Output Buffer—Low to Z

tz Enable to Pad delay through the Output Buffer—Z to Low

tzHs Enable to Pad delay through the Output Buffer with delayed enable—Z to High
tz1s Enable to Pad delay through the Output Buffer with delayed enable—Z to Low
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Table 2-35« Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI (per standard)
Applicable to Standard Plus I/O Banks
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33V 12 mA 12 High 5 1551231(0.26|097(1.10]|2.34(186]293|3.64|812(7.65]| ns
LVTTL/
33V
LVCMOS
33V 100 pA 12 High 5 - 1551320(0.2611.32(1.10]3.20(252]14.01|14.97]899 (831 ns
LVCMOS
Wide
Range?
25V 12 mA 12 High 5 - 1551229(0.2611.19(1.10]2.32(194)294|352|8.10(7.73 | ns
LVCMOS
1.8V 8 mA 8 High 5 - 155(24310.26(1.111.10|247(2.162.99|3.39(8.25|7.94]| ns
LVCMOS
15V 4 mA 4 High 5 - 155|268 (0.26|1.27 (110|272 (239]3.07|3.37|850(8.18 | ns
LVCMOS
1.2V 2 mA 2 High 5 - 155(322|1026|159(1.10|3.11|2.78|3.29|3.48 (890|857 | ns
LVCMOS
1.2V 100 pA 2 High 5 — 1551322(0.261159(1.10|3.11(2.78]3.29|3.48|8.90(8.57]| ns
LVCMOS
Wide
Range®
3.3V PCI PerPCI - High | 10 252 [1.55|2.53]|0.26|0.84|1.10|257|1.98|2.93|3.64|835]|7.76 | ns
spec
33V Per - High | 10 252 |155(253(025|085|1.10|2.57(1.98|293|3.64|835]|7.76| ns
PCI-X PCI-X
spec
Notes:

1. The minimum drive strength for any LVCMOS 1.2 V or LVCMOS 3.3 V software configuration when run in wide range is £100 pA.
Drive strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-12 on page 2-79 for connectivity.
This resistor is not required during normal operation.

5. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Table 2-71« 3.3V LVCMOS Wide Range Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7V
Applicable to Standard Banks

Equivalent
Software
Default Drive

Drive Strength Speed
Strength Optionl Grade tDOUT tDP tD|N tpy tEOUT tZL tZH tLZ tHZ Units
100 pA 2 mA Std. 0.97 5.64 0.18 1.17 0.66 5.65 4,98 2.45 2.42 ns
100 pA 4 mA Std. 0.97 5.64 0.18 1.17 0.66 5.65 4,98 2.45 2.42 ns
100 pA 6 mA Std. 0.97 4.63 0.18 1.17 0.66 4.64 4.26 2.80 3.02 ns
100 pA 8 mA Std. 0.97 4.63 0.18 1.17 0.66 4.64 4.26 2.80 3.02 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is + 100 pA. Drive strengths
displayed in software are supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.

Table 2-72« 3.3V LVCMOS Wide Range High Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7V
Applicable to Standard Banks

Equivalent
Software
Default Drive

Drive Strength Speed

Strength Option?! Grade tbouT tpp toiN tpy teouT t7 tzH tLz thz Units
100 pA 2mA 0.97 3.16 0.18 1.17 0.66 3.17 2.53 2.45 2.56 0.97 ns
100 pA 4 mA 0.97 3.16 0.18 1.17 0.66 3.17 2.53 2.45 2.56 0.97 ns
100 pA 6 mA 0.97 2.62 0.18 1.17 0.66 2.63 2.02 2.79 3.17 0.97 ns
100 pA 8 mA 0.97 2.62 0.18 1.17 0.66 2.63 2.02 2.79 3.17 0.97 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £ 100 pA. Drive strengths
displayed in software are supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Software default selection highlighted in gray.
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Timing Characteristics
1.5V DC Core Voltage

Table 2-115+ 1.5 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | tor | toiv | tpy | teocuT | tzL tzH ttz | thz | tzLs | tzus | Units
2 mA Std. 097 | 6.62 [0.18|1.17 | 066 | 6.75 | 6.06 | 2.79 [ 2.31 | 10.35 | 9.66 ns
4 mA Std. 0.97 575 1018|117 066 | 586 | 534 |(3.06|278| 9.46 | 8.93 ns
6 mA Std. 0.97 543 | 0.18|1.17 | 0.66 | 554 | 519 (312|290 | 9.13 | 8.78 ns
8 mA Std. 0.97 535 |0.18)1.17 | 066 | 546 [ 520 |(2.63|3.36| 9.06 | 8.79 ns
12 mA Std. 0.97 | 535 |(0.18|1.17 | 066 | 546 | 520 |2.63[3.36| 9.06 | 8.79 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-116 » 1.5 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V
Applicable to Advanced I/0 Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzLs | tzus | Units
2 mA Std. 097 |297 018|117 | 0.66 [3.04 290|278 | 240 | 6.63| 6.50 ns
4 mA Std. 097 (260|018 | 117 | 066 [265|245|3.05|2.88|6.25| 6.05 ns
6 mA Std. 097 (253018 | 117 | 066 (258|237 311 | 3.00 | 6.18 | 5.96 ns
8 mA Std. 097 (250018 | 117 | 066 |[256| 227|321 348 | 6.15| 5.86 ns
12 mA Std. 0.97 | 250 (0.18 [ 1.17 | 0.66 | 2.56 | 2.27 | 3.21 | 3.48 | 6.15 | 5.86 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-117 « 1.5 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 0.97 (593018 (118 | 0.66 |6.04 |546 (230|215 | 9.64 | 9.06 ns
4 mA Std. 097 |(511)0.18 (118 | 0.66 |521|4.80 (254|258 | 880 | 8.39 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-118 « 1.5 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 0.97 | 258|018 |1.18 | 0.66 (264 (241|229 | 224 |6.23 | 6.01 ns
4 mA Std. 0.97 | 225|0.18 | 1.18 [ 0.66 | 2.30 | 2.00 | 2.53 | 2.68 | 5.89 | 5.59 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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I/O Register Specifications

Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Preset
zZ
Preset EZl_ g L
S
D S
DOUT (ch
Data_out c
= PRE Y F PRE =
zZ E R
Data X+ & D Q Core D Q z —X
T C | bFN1E1PL Array G DFN1E1P1
= E
Enable @©
XH c 5 X X EOUT
H
2]
CLK & I
Eg_ c A 1
J PRE
D Q
K DFN1E1P1
Data Input I/O Register with: E
Active High Enable
Active High Preset .
Positive-Edge Triggered
Data Output Register and
Enable Output Register with:
Active High Enable
CLKBUF INBUF INBUF Active High Preset
Postive-Edge Triggered

X
—
©]

Enable E{I—
DX

D_Enable

Figure 2-16 « Timing Model of Registered 1/0O Buffers with Synchronous Enable and Asynchronous Preset
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VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The IGLOO library offers all combinations of LUT-3 combinatorial functions. In this section, timing characteristics are

presented for a sample of the library. For more details, refer to the IGLOO, Fusion, and ProASIC3 Macro Library
Guide.

&/

A
Y
B
A —

AND2 Y
B_
A

Y

B

A

— MAJ
A— B Y
B— NAND3 — —
c—

c |

Figure 2-25 « Sample of Combinatorial Cells
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Timing Waveforms
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Figure 2-32 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-33 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.

2-114 Revision 27



& Microsemi

Power Matters.” IGLOO Low Power Flash FPGAs
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Figure 2-40 « FIFO Reset
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Figure 2-41 « FIFO EMPTY Flag and AEMPTY Flag Assertion
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The Flash*Freeze pin can be used with any single-ended 1/O standard supported by the 1/O bank in which the pin is
located, and input signal levels compatible with the 1/O standard selected. The FF pin should be treated as a sensitive
asynchronous signal. When defining pin placement and board layout, simultaneously switching outputs (SSOs) and
their effects on sensitive asynchronous pins must be considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both Flash*Freeze mode
and normal operation mode. No user intervention is required.

Table 3-1 shows the Flash*Freeze pin location on the available packages for IGLOO a devices. The Flash*Freeze pin
location is independent of device, allowing migration to larger or smaller IGLOO devices while maintaining the same
pin location on the board. Refer to the "Flash*Freeze Technology and Low Power Modes" chapter of the IGLOO FPGA
Fabric User Guide for more information on I/O states during Flash*Freeze mode.

Table 3-1 « Flash*Freeze Pin Location in IGLOO Family Packages (device-independent)

IGLOO Packages Flash*Freeze Pin
CS81/ucs1 H2
CS121 J5
CS196 P3
CS281 w2
QN48 14
QN68 18
QN132 B12
VQ100 27
FG144 L3
FG256 T3
FG484 we
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4 — Package Pin Assignments

UC81

Al Ball Pad Corner
9 87 654321 ,7

OO0OO0OO0OO0OO0OOOO
OO0OO0OO0OO0OO0O0OOO
OO0OO0OO0OO0OOOOO
OO0OO0OO0OO0OO0O0OOO
OO0OO0OO0OO0OO00OOO
O0OO0OO0OOOOOO
OO0OO0OO0OO0OOOOO
OO0OO0OO0OO0O0OOOO
OO0OO0OO0OO0OO0OOOO

Note: This is the bottom view of the package.

&« T T MmMmoOoOm>

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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Package Pin Assignments

CS121
Pin Number | AGLO60 Function
K10 VPUMP
K11 GDB1/I047RSBO
L1 VMV1
L2 GNDQ
L3 I065RSB1
L4 I063RSB1
L5 I061RSB1
L6 I0O58RSB1
L7 I057RSB1
L8 IO55RSB1
L9 GNDQ
L10 GDAO0/IO50RSBO
L11 VMV1
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Package Pin Assignments

QN48 QN48

Pin Number | AGLO030 Function Pin Number | AGL030 Function

1 I082RSB1 37 1024RSB0

2 GECO0/I073RSB1 38 I022RSB0

3 GEAO0/I072RSB1 39 I020RSBO

4 GEBO/IO71RSB1 40 I018RSBO

5 GND 41 I016RSBO

6 VCCIB1 42 I014RSBO

7 I068RSB1 43 IO10RSBO

8 I067RSB1 44 IO08RSBO

9 I066RSB1 45 IO06RSBO

10 I065RSB1 46 I004RSBO

11 I064RSB1 47 I002RSBO

12 I062RSB1 48 IO0O0RSBO

13 I061RSB1

14 FF/IO60RSB1

15 I057RSB1

16 IO55RSB1

17 I053RSB1

18 VCC

19 VCCIB1

20 I046RSB1

21 I042RSB1

22 TCK

23 TDI

24 TMS

25 VPUMP

26 TDO

27 TRST

28 VITAG

29 I038RSBO

30 GDBO0/I034RSB0

31 GDAO0/IO33RSB0

32 GDCO0/I032RSB0

33 VCCIBO

34 GND

35 VCC

36 I025RSB0
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Package Pin Assignments

FG144
Pin Number [ AGL1000 Function

K1 GEBO0/IO189NDB3
K2 GEA1/10188PDB3
K3 GEAO0/I0188NDB3
K4 GEA2/10187RSB2
K5 10169RSB2

K6 I0152RSB2

K7 GND

K8 I0117RSB2

K9 GDC2/10116RSB2

K10 GND

K11 GDAO0/IO113NDB1

K12 GDBO0/I0112NDB1
L1 GND
L2 VMV3
L3 FF/GEB2/I0186RSB2
L4 10172RSB2
L5 VCCIB2
L6 I0153RSB2
L7 10144RSB2
L8 10140RSB2
L9 T™MS

L10 VITAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0185RSB2
M3 I0173RSB2
M4 I0168RSB2
M5 I0O161RSB2
M6 IO156RSB2
M7 I0145RSB2
M8 I0141RSB2
M9 TDI

M10 VCCIB2

M11 VPUMP

M12 GNDQ
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IGLOO Low Power Flash FPGAs

FG256 FG256 FG256

Pin Number [ AGL600 Function Pin Number [ AGL600 Function Pin Number [ AGL600 Function
Al GND Cc7 I020RSBO E13 GBC2/I062PDB1
A2 GAAO0/IO00RSBO C8 1024RSBO E1l4 I067PPB1
A3 GAA1/I001RSBO c9 I033RSBO E15 1064PPB1
A4 GABO0/IO02RSBO C10 I039RSBO E16 1066PDB1
A5 I011RSBO Cl1 1044RSB0 F1 I0166NDB3
A6 I016RSBO C12 GBCO0/I0O54RSB0O F2 10168NPB3
A7 I018RSBO C13 I051RSBO F3 10167PPB3
A8 I028RSBO C14 VMVO F4 10169PDB3
A9 I034RSBO0O C15 I061NPB1 F5 VCCIB3
Al0 I037RSBO C16 1063PDB1 F6 GND
All I041RSBO D1 I0171NDB3 F7 VCC
Al2 I043RSB0 D2 10171PDB3 F8 VCC
Al3 GBB1/I057RSB0 D3 GAC2/I0172PDB3 F9 VCC
Al4 GBAO/IO58RSBO0 D4 I006RSBO F10 VCC
Al5 GBA1/I059RSB0O D5 GNDQ F11 GND
Al6 GND D6 I010RSBO F12 VCCIB1
B1 GAB2/10173PDB3 D7 I019RSBO F13 I062NDB1
B2 GAA2/10174PDB3 D8 1026RSBO F14 I064NPB1
B3 GNDQ D9 I030RSBO F15 I065PPB1
B4 GAB1/I0O03RSBO D10 I040RSBO F16 I066NDB1
B5 I013RSBO D11 I045RSB0 Gl I0165NDB3
B6 I014RSBO D12 GNDQ G2 10165PDB3
B7 I021RSBO D13 I0O50RSBO G3 I0168PPB3
B8 I027RSB0 D14 GBB2/1061PPB1 G4 GFC1/10164PPB3
B9 I032RSBO0 D15 I053RSBO G5 VCCIB3
B10 I038RSBO D16 I063NDB1 G6 VCC
B11 I042RSB0 E1l 10166PDB3 G7 GND
B12 GBC1/IO55RSB0 E2 I0167NPB3 G8 GND
B13 GBBO0/IO56RSB0 E3 I0172NDB3 G9 GND
B14 I052RSB0 E4 I0169NDB3 G10 GND
B15 GBA2/1060PDB1 ES VMVO G1l1 VCC
B16 IO60NDB1 E6 VCCIBO G12 VCCIB1
C1l 10173NDB3 E7 VCCIBO G13 GCC1/1069PPB1
Cc2 10174NDB3 E8 I025RSB0 G14 IO65NPB1
C3 VMV3 E9 I031RSBO G15 I075PDB1
C4 IO07RSBO E10 VCCIBO G16 I075NDB1
C5 GACO0/IO04RSBO E1l1l VCCIBO H1 GFBO0/IO163NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/I0162NDB3
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Package Pin Assignments

FG256 FG256 FG256

Pin Number [ AGL600 Function Pin Number [ AGL600 Function Pin Number [ AGL600 Function
H3 GFB1/10163PPB3 K9 GND M15 GDC1/1086PDB1
H4 VCOMPLF K10 GND M16 I084NDB1
H5 GFCO0/I0164NPB3 K11 VCC N1 I0150NDB3
H6 VCC K12 VCCIB1 N2 10147PPB3
H7 GND K13 I073NPB1 N3 GEC1/I0146PPB3
H8 GND K14 I080NPB1 N4 10140RSB2
H9 GND K15 I074NPB1 N5 GNDQ
H10 GND K16 I072NDB1 N6 GEA2/10143RSB2
H11 VCC L1 I0159NDB3 N7 10126RSB2
H12 GCCO0/I069NPB1 L2 I0156NPB3 N8 10120RSB2
H13 GCB1/IO70PPB1 L3 I0151PPB3 N9 10108RSB2
H14 GCAO0/IO71NPB1 L4 10158PSB3 N10 10103RSB2
H15 I0O67NPB1 L5 VCCIB3 N11 I099RSB2
H16 GCBO0/IO70NPB1 L6 GND N12 GNDQ
J1 GFA2/10161PPB3 L7 VCC N13 I092RSB2
J2 GFA1/10162PDB3 L8 VCC N14 VITAG
J3 VCCPLF L9 VCC N15 GDCO0/I086NDB1
J4 I0160NDB3 L10 VCC N16 GDA1/I088PDB1
J5 GFB2/10160PDB3 L11 GND P1 GEB1/10145PDB3
J6 VCC L12 VCCIB1 P2 GEBO0/I0145NDB3
J7 GND L13 GDBO0/IO87NPB1 P3 VMV2
J8 GND L14 I085NDB1 P4 10138RSB2
J9 GND L15 I085PDB1 P5 10136RSB2
J10 GND L16 1084PDB1 P6 10131RSB2
J11 VCC M1 I0150PDB3 P7 10124RSB2
J12 GCB2/I073PPB1 M2 IO151INPB3 P8 I0119RSB2
J13 GCAl/I0O71PPB1 M3 I0147NPB3 P9 10107RSB2
J14 GCC2/1074PPB1 M4 GECO0/I0146NPB3 P10 10104RSB2
J15 I080PPB1 M5 VMV3 P11 I097RSB2
J16 GCAZ2/I072PDB1 M6 VCCIB2 P12 VMV1
K1 GFC2/10159PDB3 M7 VCCIB2 P13 TCK
K2 I0161NPB3 M8 I0117RSB2 P14 VPUMP
K3 10156PPB3 M9 I0110RSB2 P15 TRST
K4 10129RSB2 M10 VCCIB2 P16 GDAO/IO88NDB1
K5 VCCIB3 M11 VCCIB2 R1 GEA1/10144PDB3
K6 VCC M12 VMV2 R2 GEAO0/10144NDB3
K7 GND M13 1094RSB2 R3 10139RSB2
K8 GND M14 GDB1/I087PPB1 R4 GEC2/10141RSB2
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Package Pin Assignments

FG484

Pin Number | AGL1000 Function
M3 10206NDB3
M4 GFA2/10206PDB3
M5 GFA1/10207PDB3
M6 VCCPLF
M7 I0205NDB3
M8 GFB2/10205PDB3
M9 VCC
M10 GND
M11 GND
M12 GND
M13 GND
M14 VCC
M15 GCB2/1095PPB1
M16 GCAL1/I093PPB1
M17 GCC2/1096PPB1
M18 10100PPB1
M19 GCA2/I094PPB1
M20 10101PPB1
M21 I099PPB1
M22 NC
N1 I0201NDB3
N2 10201PDB3
N3 NC
N4 GFC2/10204PDB3
N5 10204NDB3
N6 10203NDB3
N7 10203PDB3
N8 VCCIB3
N9 VCC
N10 GND
N11 GND
N12 GND
N13 GND
N14 VCC
N15 VCCIB1
N16 IO95NPB1
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Power Matters.

4-98

Revision 27



