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IGLOOe Low Power Flash FPGAs

IGLOOe Ordering Information

AGLE3000 V2 - FG G 896 Y |

I— Application (Temperature Range)
Blank = Commercial (0°C to +70°C Ambient Temperature)
| Industrial (—40°C to +85°C Ambient Temperature)
PP Pre-Production
ES Engineering Sample (Room Temperature Only)
Security Feature

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

COUNTERMEASURES

Blank = Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio
L— Package Lead Count

'— Lead-Free Packaging
Blank = Standard Packaging
G = RoHS-Compliant Packaging

L Package Type
L— Supply Voltage FG = Fine Pitch Ball Grid Array (1.0 mm pitch)

2=12Vto15V
5 = 1.5Vonly

— Part Number
IGLOOe Devices

AGLE600 = 600,000 System Gates
AGLE3000 = 3,000,000 System Gates

IGLOOe Devices with Cortex-M1
M1AGLE3000 = 3,000,000 System Gates

Note: Marking Information: IGLOO V2 devices do not have V2 marking, but IGLOO V5 devices are marked accordingly.
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IGLOOe Device Family Overview
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Figure 1-1 « IGLOOe Device Architecture Overview

Flash*Freeze Technology

The IGLOOe device has an ultra-low power static mode, called Flash*Freeze mode, which retains all
SRAM and register information and can still quickly return to normal operation. Flash*Freeze technology
enables the user to quickly (within 1 ps) enter and exit Flash*Freeze mode by activating the
Flash*Freeze pin while all power supplies are kept at their original values. In addition, 1/0Os and global
1/0Os can still be driven and can be toggling without impact on power consumption, clocks can still be
driven or can be toggling without impact on power consumption, and the device retains all core registers,
SRAM information, and states. |/O states are tristated during Flash*Freeze mode or can be set to a
certain state using weak pull-up or pull-down 1/O attribute configuration. No power is consumed by the
1/0 banks, clocks, JTAG pins, or PLL in this mode.

Flash*Freeze technology allows the user to switch to active mode on demand, thus simplifying the power
management of the device.

The Flash*Freeze pin (active low) can be routed internally to the core to allow the user's logic to decide
when it is safe to transition to this mode. It is also possible to use the Flash*Freeze pin as a regular I/O if
Flash*Freeze mode usage is not planned, which is advantageous because of the inherent low power
static and dynamic capabilities of the IGLOOe device. Refer to Figure 1-2 for an illustration of
entering/exiting Flash*Freeze mode.

Flash*Freeze IGLOOe
Mode Control FPGA

Flash*Freeze Pin

Figure 1-2 = 1GLOOe Flash*Freeze Mode
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IGLOOe DC and Switching Characteristics

User I/0O Characteristics

Timing Model

1/0 Module
Non-Registered)

Combinational Cell Combinational Cell <
v [:
)——'_j> Y LVPEGL

top = 1.19 ns top = 1.04 ns X
top = 1.75ns

1/0 Module
(Non-Registered)

Combinational Cell
N\

:,»_\_> . > LVTTLILVCMOS 3.3 V
_ Output drive strength = 12 mA
M High slew rate

- 1/0 Module
Combinational Cell (Non-Registered)

Y
1/0 Module {>——|X
; LVTTL/LVCMOS 3.3 V
(Registered) ) Output drive strength = 24 mA

tpp = 1.77 ns

thp =2.76 ng High slew rate

toy =1.45ns

top = 1.33 ns

X
LVPECLIZ D Q 1/0 Module
Non-Regist
Combinational Cell (Non-Registered

\ Y
_ {>——|X LVCMOS 1.5V
_/ Output drive strength = 12 mA

top = 3.30 ns High slew

tcikq = 043 ns
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Input LVTTL/LVCMOS 3.3 V
Clock 1/0 Module
- D Register Cell - =, mbinational Cell Register Cell (Registered)
toy =1.10 ns
Ulo  a M X D Q 0 aH>1x
1/0 Module t~ = 0.90 ns GTL+ 3.3V
(Non-Registered i top = 1.85ns
LVDS, tCLKQ =0.90 ns tCLKQ =0.90ns tOCLKQ =1.02 ns
BLVDS, = j tsup = 0.82 s tsyp = 082 is tosup = 0.52 ns
M-LvDS (X Input LVTTL/LVCMOS 3.3 V Inout LVTTLILVCMOS 3.4 V
_ npu 3
tpy = 1.62 ns Clock 5 D Clock
toy =1.10 ns toy = 1.10 ns

Figure 2-3 « Timing Model
Operating Conditions: Std. Speed, Commercial Temperature Range (T; = 70°C), Worst-Case

VCC =1.425V, Applicable to 1.5 V DC Core Voltage, V2 and V5 devices
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Table 2-28 « 1/0 Output Buffer Maximum Resistances’ (continued)

Standard Drive Strength RpuLL.DowN (Q)? RpyLL.up (Q)°
3.3V PCI/PCI-X Per PCI/PCI-X 25 75
specification

3.3VGTL 20 mA® 11 -
2.5V GTL 20 mA® 14 -
3.3V GTL+ 35 mA 12 -
25V GTL+ 33 mA 15 -
HSTL (1) 8 mA 50 50
HSTL (II) 15 mA 25 25
SSTL2 (1) 15 mA 27 31
SSTL2 (I1) 18 mA 13 15
SSTL3 (1) 14 mA 44 69
SSTL3 (I1) 21 mA 18 32
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCCI, 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 at
http://www.microsemi.com/soc/techdocs/models/ibis.htmi.

RpuLL-pown-max) = (VOLspec) / IOLspec

RipuLL-up-max) = (VCCImax — VOHspec) / IOHspec

Applicable to IGLOOe V2 devices operating in the 1.2 V core range ONLY.
Output drive strength is below JEDEC specification.

O A 0D

Table 2-29 « 1/0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R(weak PULL-UP)1 Rweak PULL-DOWN)2
(€) (€)
VCCI Minimum Maximum Minimum Maximum
3.3V 10 k 45k 10 k 45k
3.3 V (wide range 1/0s) 10k 45k 10k 45k
25V 11k 55k 12 k 74 k
1.8V 18 k 70 k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k
1.2V 25k 110 k 25k 150 k
1.2 V (wide range 1/Os) 19k 110 k 19k 150 k

Notes:

1. Rweak puLL-up-max) = (VCClmax — VOHspec) / lyyeak puLL-UP-MIN)
2. Rweak puLL-DOWN-MAX) = (VOLspec) / liweak puLL-DOWN-MIN)
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Single-Ended I/O Characteristics

3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor—Transistor Logic is a general purpose standard (EIA/JESD) for 3.3V
applications. It uses an LVTTL input buffer and push-pull output buffer. The 3.3 V LVCMOS standard is
supported as part of the 3.3 V LVTTL support.

Table 2-34 + Minimum and Maximum DC Input and Output Levels

3.3VLVTTL/
3.3 VLVCMOS VIL VIH VOL | VOH [IOL|IOH| IOSH losL |uL'{nH?
Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength | V v ', v v V |mAlmA| mA3 mA3  |uA*|pA?
4 mA -0.3 0.8 2 3.6 0.4 24 | 4| 4 25 27 10| 10
8 mA -0.3 0.8 2 3.6 0.4 24 | 8| 8 51 54 10| 10
12 mA -0.3 0.8 2 3.6 0.4 24 | 12|12 103 109 10| 10
16 mA -0.3 0.8 2 3.6 0.4 24 | 16| 16 132 127 10| 10
24 mA -0.3 0.8 2 3.6 0.4 24 | 24|24 268 181 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. lIH 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.

R

Rto VCClfort ;/tz Itz g

R=1k
R to GND for ty / ty/ tzng

Test Point

Datapath T 35PF  Enable Path == 5 pF for ty,,/ tys / ty / ty
T 5 pFfort /1t

Test Point

Figure 2-7 = AC Loading

Table 2-35 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 3.3 1.4 - 5
Note: *Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.
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1.8 VLVCMOS

Low-Voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.8 V applications. It uses a 1.8 V input buffer and a push-pull output buffer.

Table 2-52 « Minimum and Maximum DC Input and Output Levels

18V

LVCMOS VIL VIH VoL VOH IOL|IOH| IOSH IosL |nL'{nH?
Drive Min. Max. Min. Max. | Max. Min. Max. Max.

Strength | V ', ' v ' v mA|mA| mA3 mA3  |pA4|pA?
2 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 2 9 11 10| 10
4 mA -0.3 [ 0.35*VCCl| 0.65*VCCI| 3.6 | 045 | VCCI-0.45 4 17 22 10| 10
6 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 6 35 44 10( 10
8 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 8 45 51 10| 10
12 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 3.6 | 045 | VCCI-045| 12| 12 91 74 10| 10
16 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 045 | VCCI-0.45| 16| 16 91 74 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. lIH 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.

R

R to VCCI for t, 5/ ty / ty g

R=1k
R to GND for ty / ty / tzpg

Test Point
:|_ Test Point

Datapath T 35pF  Enable Path T 5 F for tyy/ tys / try / o

5 pF fortyz /1t

Figure 2-9 « AC Loading
Table 2-53 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 1.8 0.9 - 5
Note: *Measuring point = Vitrip. See Table 2-23 on page 2-23 for a complete table of trip points.
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Timing Characteristics
1.5 V DC Core Voltage

Table 2-54 « 1.8 VLVCMOS Low Slew — Applies to 1.5V DC Core Voltage

Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7V

Speed

Drive Strength | Grade | tpout| top | toin | tey | teys | teouT| tzL tzh | tz | thz | tzLs | tzus [ Units
2mA Std. | 097 | 7.33 |0.18|1.27|1.59| 0.66 | 7.47 | 6.18 |2.34|1.18 | 11.07 [ 9.77 | ns
4 mA Std. | 0.97 | 6.07 |0.18|1.27|1.59| 0.66 | 6.20 | 5.25 |2.69|2.42| 9.79 | 8.84 | ns
6 mA Std. | 0.97 | 5.18 |0.181.27|1.59| 0.66 | 5.29 | 4.61 |2.93|2.88| 8.88 | 8.21 ns
8 mA Std. | 097 | 4.88 |0.18|1.27|1.59| 0.66 | 498 | 448 |299|3.01| 858 | 8.08 [ ns
12 mA Std. | 0.97 | 4.80 |0.18|1.27|1.59| 0.66 | 4.89 | 449 |3.07|3.47| 849 | 8.09 | ns
16 mA Std. | 0.97 | 4.80 |0.18|1.27|1.59| 0.66 | 4.89 | 449 |3.07|3.47| 849 | 8.09 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-55+ 1.8 VLVCMOS High Slew — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.7 V

Speed

Drive Strength | Grade | tpoyt | top | toin | tey | teys | teout| tzL | tzn | tuz | thz | tzs | tzus | Units
2mA Std. 097 |3.43(0.18(1.27(159| 066 [3.51(3.39|2.33|1.19| 710 | 6.98 ns
4 mA Std. 097 |12.83(0.18(1.27 159 | 0.66 |2.89(259(269|249| 648 | 6.18 ns
6 mA Std. 097 |245(0.18(1.27 (159 | 0.66 (251219293 |295]| 6.10 | 5.79 ns
8 mA Std. 097 1238|018 (127|159 | 0.66 |2.43(2.12(2.98|3.08| 6.03 | 5.71 ns
12 mA Std. 097 |2.37(0.18(1.27 (159 | 0.66 |242|2.03|3.07|3.57| 6.02 | 5.62 ns
16 mA Std. 097 1237|018 (1.27 159 | 0.66 |2.42(2.03|3.07|3.57| 6.02 | 5.62 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 2-6 for derating values.
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1.2 VLVCMOS (JESD8-12A)

Low-Voltage CMOS for 1.2 V complies with the LVCMOS standard JESD8-12A for general purpose 1.2 V
applications. It uses a 1.2 V input buffer and a push-pull output buffer.

Table 2-64 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

1L§CVMOS1 VIL VIH VoL VOH |IOL|IOH| 10SH | 10SL |uL?|nH3
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V ', ' ' ' v mA|mA| mA* | mA* |pAS|pAS
2 mA -0.3 [0.35*VCCI| 0.65*VCCI| 3.6 |0.25*VCCI|0.75*VCCI| 2 | 2 20 26 | 10| 10
Notes:

1. Applicable to V2 devices ONLY.
2. IIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

3. 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.

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

o

) Rto VCCI for t, 5/ ty / ty s
Test Point R=1KS Rto GND for tyy, / th/ tyys
:|_ Test Point
Datapath T SPF  Enable Path 5 pF for tyy / tyys / tyy / tys
5 pF for ty7/t, ,

Figure 2-11 « AC Loading

Table 2-65 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 1.2 0.6 - 5
Note: *Measuring point = Vtrip See Table 2-23 on page 2-23 for a complete table of trip points.
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SSTL2 Class Il

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

Table 2-101 » Minimum and Maximum DC Input and Output Levels

SSTL2

Class I VIL VIH VOL VOH IOL(IOH| IOSH losL |uL'|nH2
Drive Min. Max. Min. Max. [ Max. Min. Max. Max.

Strength Y, v ' Y, Y, ' mA|[mA| mA3 mA3?  [uA%|pA?
18 mA -0.3 [ VREF-0.2|VREF +0.2| 3.6 0.35 | VCCI-0.43( 18 | 18 169 124 10( 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operating 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.
4. Currents are measured at 85°C junction temperature.

Vo7
SSTL2 —
Class Il 25
Test Point
25

T 30 pF

Table 2-102 - AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-20 « AC Loading

Input Low (V) Input HIGH (V) | Measuring Point* (V) | VREF (typ.) (V) VTT (typ.) (V) CrLoabp (pPF)
VREF - 0.2 VREF + 0.2 1.25 1.25 1.25 30
Note: *Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-103 « SSTL 2 Class Il — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,

Worst-Case VCCI =2.3VVREF=1.25V
Speed Grade tooutr | tor | toin | tey | teout | tzL | tzu |tz | thz | tas | tzus | Units
Std. 0.98 194 | 019 | 1.15 0.67 1.97 | 1.66 5.60 | 5.29 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

1.2 V DC Core Voltage

Table 2-104 « SSTL 2 Class Il — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=2.3VVREF =125V

Speed Grade tooutr | tor | toin | tey | teout | tzr | tzu |tz | thz | tas | tzus | Units
Std. 1.55 220 | 0.26 | 1.39 1.10 224 | 1.97 8.05 | 7.78 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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SSTL3 Class Il

Stub-Speed Terminated Logic for 3.3 V. memory bus standard (JESD8-8). IGLOOe devices support Class
1. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-109 » Minimum and Maximum DC Input and Output Levels

SSTL3 Class Il VIL VIH VOL VOH IOL|IOH| IOSH losL [uL'|iH?
Min. Max. Min. Max. | Max. Min. Max. Max.

Drive Strength| V ', ' \Y; \Y; ' mA|mA| mA3 | mA3 |pA%|pA?

21 mA -0.3 | VREF -0.2| VREF + 0.2 3.6 0.5 [VCCI-0.9(21| 21 103 109 10| 10

Notes:

1. lIL is the input leakage current per I/O pin over recommended operating 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.
4. Currents are measured at 85°C junction temperature.

Vrr
SSTL3
Class Il =25
Test Point
25

T 30 pF

Table 2-110 - AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) | Measuring Point* (V) | VREF (typ.) (V) | VTT (typ.) (V) CrLoap (pPF)
VREF - 0.2 VREF + 0.2 15 1.5 1.485 30
Note: Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Figure 2-22 « AC Loading

Timing Characteristics
1.5 V DC Core Voltage

Table 2-111 « SSTL 3 Class Il — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC =1.425 V,
Worst-Case VCCI=3.0VVREF=1.5V

Speed Grade toour | tor | toin | tey | teour | tz | tzn |tz | thz | tas | tzws | Units
Std. 0.98 1.86 | 0.19 | 1.09 0.67 1.89 | 1.58 552 [ 5.21 ns

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

1.2 V DC Core Voltage

Table 2-112 « SSTL 3 Class Il — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=3.0VVREF =15V

Speed Grade tooutr | tor | toin | tey | teout | tzL | tzu |tz | thz | tas | tzus | Units
Std. 1.55 212 | 0.26 | 1.32 1.10 216 | 1.89 797 | 7.70 ns

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

Revision 13 2-61



S Microsemi

IGLOOe Low Power Flash FPGAs

Output DDR Module
Output DDR
- - - - - -
|
|
|
i i
Data_F AjIE
(from_core) : |
! FF1 \
Bi Out
CL%——{§{>>————Q——1e—Q> 0 i
CLKBUF c! | E;
X i
|
|
D} OUTBUF
Data_R j( I 1/
(from core) ! P2
! FF2
|
|
CLR—{ﬁ{:>———o %>
INBUF Cy T
|
i
| DDR_OUT
HE —
Figure 2-33 « Output DDR Timing Model
Table 2-132 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
tbprocLKQ Clock-to-Out B.E
tpDROCLR2Q Asynchronous Clear-to-Out C,E
tbDROREMCLR Clear Removal C.B
tbDRORECCLR Clear Recovery C B
tbbrosuD1 Data Setup Data_F A B
tbprosuD2 Data Setup Data_R DB
tDDROHD1 Data Hold Data_F A B
tDDROHDZ Data Hold Data_R D,B
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Figure 2-47 + FIFO Model
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Timing Waveforms
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Figure 2-48 + FIFO Read
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Figure 2-49 « FIFO Write

Revision 13 2-103



S Microsemi

IGLOOe DC and Switching Characteristics

tMPWRSTB trRsTCH

.y
m
%)
m
_|
2N
A'T‘

trRsTFG

EMPTY ST

tRSTAF

AEMPTY SIS

trRsTFG

FULL SOOI

< tRsTAF .
AFULL STRCISON

WA/RA

(Address Counter) X X X X MATCH (A,)

Figure 2-50 « FIFO Reset
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Figure 2-51 « FIFO EMPTY Flag and AEMPTY Flag Assertion
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User Pins

110 User Input/Output
The I/0 pin functions as an input, output, tristate, or bidirectional buffer. Input and output signal levels are
compatible with the I/O standard selected.

During programming, 1/Os become tristated and weakly pulled up to VCCI. With VCCI, VMV, and VCC
supplies continuously powered up, when the device transitions from programming to operating mode, the
1/Os are instantly configured to the desired user configuration.

Unused 1/Os are configured as follows:
» Output buffer is disabled (with tristate value of high impedance)
» Input buffer is disabled (with tristate value of high impedance)
*  Weak pull-up is programmed

GL Globals

GL I/Os have access to certain clock conditioning circuitry (and the PLL) and/or have direct access to the
global network (spines). Additionally, the global 1/Os can be used as regular 1/Os, since they have
identical capabilities. Unused GL pins are configured as inputs with pull-up resistors.

See more detailed descriptions of global I/O connectivity in the "Clock Conditioning Circuits in Low Power
Flash Devices and Mixed Signal FPGAs" chapter of the /IGLOOe FPGA Fabric User’s Guide. All inputs
labeled GC/GF are direct inputs into the quadrant clocks. For example, if GAAO is used for an input,
GAA1 and GAA2 are no longer available for input to the quadrant globals. All inputs labeled GC/GF are
direct inputs into the chip-level globals, and the rest are connected to the quadrant globals. The inputs to
the global network are multiplexed, and only one input can be used as a global input.

Refer to the 1/0 Structure section of the IGLOOe FPGA Fabric User’s Guide for an explanation of the
naming of global pins.

FF Flash*Freeze Mode Activation Pin

Flash*Freeze mode is available on IGLOOe devices. The FF pin is a dedicated input pin used to enter
and exit Flash*Freeze mode. The FF pin is active low, has the same characteristics as a single-ended
1/0, and must meet the maximum rise and fall times. When Flash*Freeze mode is not used in the design,
the FF pin is available as a regular I/O. The FF pin can be configured as a Schmitt trigger input.

When Flash*Freeze mode is used, the FF pin must not be left floating to avoid accidentally entering
Flash*Freeze mode. While in Flash*Freeze mode, the Flash*Freeze pin should be constantly asserted.

The Flash*Freeze pin can be used with any single-ended 1/O standard supported by the I/O bank in
which the pin is located, and input signal levels compatible with the 1/0O 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.
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Table 3-3 *« TRST and TCK Pull-Down Recommendations

VJTAG Tie-Off Resistance*
VJTAG at 3.3V 200 Q to 1 kQ
VJTAG at2.5V 200 Q to 1 kQ
VJTAG at 1.8 V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ

Note: Equivalent parallel resistance if more than one device is on the JTAG chain

TDI Test Data Input

Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor
on the TDI pin.

TDO Test Data Output

Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select

The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an
internal weak pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin

The TRST pin functions as an active-low input to asynchronously initialize (or reset) the boundary scan
circuitry. There is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external pull-
down resistor could be included to ensure the test access port (TAP) is held in reset mode. The resistor
values must be chosen from Table 3-2 and must satisfy the parallel resistance value requirement. The
values in Table 3-2 correspond to the resistor recommended when a single device is used, and the
equivalent parallel resistor when multiple devices are connected via a JTAG chain.

In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In
such cases, Microsemi recommends tying off TRST to GND through a resistor placed close to the FPGA
pin.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements.

Special Function Pins

NC No Connect

This pin is not connected to circuitry within the device. These pins can be driven to any voltage or can be
left floating with no effect on the operation of the device.

DC Do Not Connect
This pin should not be connected to any signals on the PCB. These pins should be left unconnected.

Packaging

Semiconductor technology is constantly shrinking in size while growing in capability and functional
integration. To enable next-generation silicon technologies, semiconductor packages have also evolved
to provide improved performance and flexibility.

Microsemi consistently delivers packages that provide the necessary mechanical and environmental
protection to ensure consistent reliability and performance. Microsemi IC packaging technology
efficiently supports high-density FPGAs with large-pin-count Ball Grid Arrays (BGAs), but is also flexible
enough to accommodate stringent form factor requirements for Chip Scale Packaging (CSP). In addition,
Microsemi offers a variety of packages designed to meet your most demanding application and economic
requirements for today's embedded and mobile systems.
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4 — Package Pin Assignments

FG256

A1 Ball Pad Corner
16 1514 13121110 9 8 7 6 5 4 3 2 1 :

O
O
O
O
O
O
O

O
000000000000 OO
00000000 OOOOOO
00000000 OOOOOO
000000000000 OO

0]0)0)0J0)0]0)010)0)0X01010]0,

0000000000000
OOOOOOOOOOOOOOOQj
— X Tz X ~“IToOmTMmmMmoOO w>

0000000000000 OO
0)0]0)0J01010)01010)0)01010100)
000000000 OOOOOOO
0)0]0)0J010]0101010)0)0101010]0)
000000000 OOOOOOO
00000000 OOOOOOOO
000000000 OOOOOOO
00000000 OOOOOOOO
000000000 OOOOOOO

O
O
@)
@)
O

Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx.
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Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx.
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Datasheet Information

to the handbook format, Actel has restarted the version numbers. The new
version number is 51700096-001-0.

Revision Changes Page
Revision 3 (cont’d) Table 2-14 « Summary of I/O Output Buffer Power (per pin) — Default /0O Software 2-10
Settings1 was updated to change PDC3 to PDC7. The table notes were updated
to reflect that power was measured on VCCI Table note 4 is new.
Table 2-16 - Different Components Contributing to the Static Power Consumption | 2-11, 2-12
in IGLOO Devices and Table 2-18 « Different Components Contributing to the
Static Power Consumption in IGLOO Devices were updated to add PDC6 and
PDC7, and to change the definition for PDC5 to bank quiescent power.
A table subtitle was added for Table 2-18 « Different Components Contributing to 2-12
the Static Power Consumption in IGLOO Devices.
The "Total Static Power Consumption—PSTAT" section was updated to revise the 2-13
calculation of Pgrat, including PDC6 and PDCY.
Footnote 1 was updated to include information about Ppc43. The PLL 2-14
Contribution equation was changed from: Pp| | = Pac43 *+ Paci4 * FCLKOUT to
PPLL =Ppc4 + Pac13 * FeLkouT.
The "Timing Model" was updated to be consistent with the revised timing 2-16
numbers.
In Table 2-22 « Summary of Maximum and Minimum DC Input Levels, T; was 2-22
changed to Tp in notes 1 and 2.
Table 2-22 « Summary of Maximum and Minimum DC Input Levels was updated 2-22
to included a hysteresis value for 1.2 V LVCMOS (Schmitt trigger mode).
All AC Loading figures for single-ended I/O standards were changed from N/A
Datapaths at 35 pF to 5 pF.
The "1.2 V LVCMOS (JESD8-12A)" section is new. 2-47
Revision 2 (Jun 2008) | The product brief section of the datasheet was divided into two sections and N/A
Product Brief v1.0 given a version number, starting at v1.0. The first section of the document
includes features, benefits, ordering information, and temperature and speed
grade offerings. The second section is a device family overview.
Revision 2 (cont’d) The naming conventions changed for the following pins in the "FG484" for the 4-6
Packaging v1.1 A3GLE600:
Pin Number New Function Name
J19 1045PPB2V1
K20 I045NPB2V1
M2 10114NPB6V1
N1 10114PPB6V1
N4 GFC2/I0115PPB6V1
P3 I0115NPB6V1
Revision 1 (Mar 2008) | The "Low Power" section was updated to change "1.2 V and 1.5 V Core Voltage" |
Product Brief rev. 1 to "1.2V and 1.5V Core and I/O Voltage." The text "(from 25 pW)" was removed
from "Low Power Active FPGA Operation."
1.2_V was added to the list of core and I/O voltages in the "Pro (Professional) /0" | 1-7
and "Pro I/Os with Advanced I/O Standards" section sections.
Revision 0 (Jan 2008) | This document was previously in datasheet Advance v0.4. As a result of moving N/A
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