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Power Matters.” IGLOO Low Power Flash FPGAs

IGLOO Ordering Information

AGL1000 V2 - FG G 144 Y |

L Application (Temperature Range)

Blank = Commercial (0°C to +85°C Junction Temperature)
| = Industrial (—40°C to +100°C Junction Temperature)
PP = Pre-Production
ES = Engineering Sample (Room Temperature Only)

Security Feature LICENSED)

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

COUNTERMEASURES

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

L Package Lead Count

L Lead-Free Packaging
Blank = Standard Packaging
G= RoHS-Compliant Packaging (some packages also halogen-free)

L Package Type
UC = Micro Chip Scale Package (0.4 mm pitch)
CS = Chip Scale Package (0.4 mm and 0.5 mm pitches)
QN = Quad Flat Pack No Leads (0.4 mm and 0.5 mm pitch)
VQ = Very Thin Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
L Supply Voltage
2=12Vto15V
L— Part Number 5 = 1.5Vonly

IGLOO Devices

AGL015 = 15,000 System Gates
AGLO030 = 30,000 System Gates
AGL060 = 60,000 System Gates
AGL125 = 125,000 System Gates
AGL250 = 250,000 System Gates
AGL400 = 400,000 System Gates
AGL600 = 600,000 System Gates
AGL1000 = 1,000,000 System Gates

IGLOO Devices with Cortex-M1

M1AGL250 = 250,000 System Gates
M1AGL600 = 600,000 System Gates
M1AGL1000 = 1,000,000 System Gates

Note: Marking Information: IGLOO V2 devices do not have V2 marking, but IGLOO V5 devices are marked accordingly.
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IGLOO DC and Switching Characteristics Power Matters.-

Ramping up (V2 devices): 0.65 V < trip_point_up < 1.05 V
Ramping down (V2 devices): 0.55 V < trip_point_down < 0.95 V

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

e During programming, I/Os become tristated and weakly pulled up to VCCI.
« JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on 1/O behavior.

PLL Behavior at Brownout Condition

Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper power-up behavior.
Power ramp-up should be monotonic at least until VCC and VCCPLX exceed brownout activation levels (see Figure 2-
1 and Figure 2-2 on page 2-5 for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels (0.75 V + 0.25 V for V5
devices, and 0.75 'V = 0.2 V for V2 devices), the PLL output lock signal goes low and/or the output clock is lost. Refer
to the Brownout Voltage section in the "Power-Up/-Down Behavior of Low Power Flash Devices" chapter of the
ProASIC®3 and ProASIC3E FPGA fabric user guides for information on clock and lock recovery.

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

To make sure the transition from input buffers to output buffers is clean, ensure that there is no path longer than 100 ns
from input buffer to output buffer in your design.

VCC =VCCI + VT

vee A where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

VCC=1575V —»

Region 4: 1/0 Region 5: 1/0 buffers are ON
Region 1: I/0 Buffers are OFF buffers are ON. and power supplies are within
1/Os are functional specification.
(except differential inputs) 1/0s meet the entire datasheet
but slower because VCCI and timer specifications for

speed, VIH/ VIL, VOH / VOL,

is below specification. For the
etc.

same reason, input buffers do not
meet VIH / VIL levels, and output
buffers do not meet VOH / VOL levels.

VCC=1425V —p

Region 2: /0 buffers are ON.

1/Os are functional (except differential inputs)
but slower because VCCI / VCC are below
specification. For the same reason, input

Region 3: 1/0 buffers are ON.
1/Os are functional; /0 DC
specifications are met,

but 1/Os are slower because

buffers do not meet VIH / VIL levels, and the VCC is below specification.
Activation trip point: output buffers do not meet VOH / VOL levels.
V,=085V£0.25V
Deactivation trip point: —
Vy=0.75V+025V Region 1: I/O buffers are OFF
Activation trip point: Min VCCI datasheet specification vecl
V,=09V+03V voltage at a selected I/O
Deactivation trip point: standard; i.e., 1.425V or 1.7 V
V,=08V+03V or23Vor3.0V

Figure 2-1+ V5 Devices — I/O State as a Function of VCCI and VCC Voltage Levels
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Table 2-28 « Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercialt Industrial?

4 I1H® [ H®
DC I/O Standards LA HA HA HA
3.3V LVTTL/3.3V LVCMOS 10 10 15 15
3.3 V LVCMOS Wide Range 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 VLVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
1.2 V LVCMOS? 10 10 15 15
1.2 V LVCMOS Wide Range3 10 10 15 15
3.3V PCI 10 10 15 15
3.3V PCI-X 10 10 15 15

Notes:

1. Commercial range (0°C < Tp < 70°C)

Industrial range (—40°C < T, < 85°C)

Applicable to V2 Devices operating at VCCI > VCC.

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

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

a s v
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Timing Characteristics
Applies to 1.5V DC Core Voltage

Table 2-51« 3.3V LVTTL/3.3VLVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =3.0V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teouTt | tzL | tzn | tiz | thz | tzs | tzus | Units
2mA Std. 097 (4471018 |(085| 0.66 [4.56|3.89|224|219]| 8.15 7.48 ns
4 mA Std. 097 (4471018 (085 | 0.66 [4.56|3.89|224|219]| 8.15 7.48 ns
6 mA Std. 097 (3741018 085 | 0.66 |3.82|3.37|249 263 | 7.42 6.96 ns
8 mA Std. 097 (3741018 (085 | 0.66 |3.82|3.37|249 | 263 | 7.42 6.96 ns
12 mA Std. 097 |323(0.18 (085 | 0.66 |3.30 298 |266|291| 6.89 | 6.57 ns
16 mA Std. 097 |3.08(0.18(0.85| 0.66 |3.14 289 (270|299 | 6.74 | 6.48 ns
24 mA Std. 0.97 |3.00(0.18 (085 | 0.66 | 3.06 | 291|274 |3.27 | 6.66 | 6.50 ns

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

Table 2-52 « 3.3V LVTTL/3.3VLVCMOS High Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =3.0V
Applicable to Advanced I/O Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 097 | 273018 (085 ]| 0.66 |279]222 (225|232 |6.38|5.82 ns
4 mA Std. 097 | 273018 (085 | 066 | 279|222 225|232 |6.38 | 5.82 ns
6 mA Std. 097 | 232|018 (085 | 0.66 |237 |1.85| 250 | 276|596 |545 ns
8 mA Std. 097 | 232|018 (085 | 0.66 |237 185|250 | 276|596 |545 ns
12 mA Std. 097 | 209 (018 (085 | 0.66 (214 |1.68 | 2.67 | 3.05|5.73 | 5.27 ns
16 mA Std. 097 | 205|018 (0.85| 0.66 | 210|164 270|312 (569 | 5.24 ns
24 mA Std. 097 | 207|018 (085 | 0.66 | 212|160 275|341 (571]5.20 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 2-53« 3.3V LVTTL/3.3VLVCMOS 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 =3.0 V
Applicable to Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tze | tzn | tiz | thz | tzs tzns | Units
2mA Std. 097 (394018 |085| 0.66 |4.02|3.46|1.98 | 2.03| 7.62 7.05 ns
4 mA Std. 097 |394(018|(0.85| 0.66 |4.02|3.46|198|2.03| 762 [ 7.05 ns
6 mA Std. 097 |324(018 (085 | 0.66 |3.31|299|221|242| 690 | 6.59 ns
8 mA Std. 097 |324(018 (085 | 0.66 |3.31|299|221|242| 690 | 6.59 ns
12 mA Std. 097 (2761018 (085 | 0.66 282|263 | 236|268 | 6.42 6.22 ns
16 mA Std. 097 (2761018 (085 | 0.66 282|263 | 236|268 | 6.42 6.22 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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2.5V LVCMOS
Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 2.5V
applications.

Table 2-79 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/O Banks

iic\/MOS VIL VIH VOL VOH [IOL (IOH IOSH I0SL et | nH2
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength \Y \Y v Y \Y \Y mA | mA mA3 mA3 pA?t | pat
2 mA -0.3 0.7 1.7 2.7 0.7 1.7 2 2 16 18 10 10
4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 4 16 18 10 10
6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 6 32 37 10 10
8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8 8 32 37 10 10
12 mA -0.3 0.7 1.7 2.7 0.7 1.7 12 | 12 65 74 10 10
16 mA -0.3 0.7 1.7 2.7 0.7 1.7 16 | 16 83 87 10 10
24 mA -0.3 0.7 1.7 2.7 0.7 1.7 24 | 24 169 124 10 10
Notes:

1. lIL is the input leakage current per 1/0 pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. lIH is the input leakage current per 1/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

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

Table 2-80 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus I/O Banks

ii/SC\;/IOS VIL VIH VOL VOH IOL | IOH IOSH IOSL net | nH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength v Y, v Y v Y mA | mA | mA3 mA3 | pA* | pAt
2 mA -0.3 0.7 1.7 2.7 0.7 1.7 2 2 16 18 10 10
4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 4 16 18 10 10
6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 6 32 37 10 10
8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8 8 32 37 10 10
12 mA -0.3 0.7 1.7 2.7 0.7 1.7 12 12 65 74 10 10
Notes:

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

3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.
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Table 2-123 « 1.5 V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Standard Plus Banks

& Microsemi

Power Matters.

Drive Strength Speed Grade tobouTt tpp toin tpy teout tzL tzh t 7 tyz tzL s tzus Units
2mA Std. 155 |6.43)0.26|1.27| 110 | 6.54 | 595|282 | 2831232 | 11.74 ns
4 mA Std. 155 | 559026127 | 1.10 | 5.68 | 5.27 | 3.07 | 3.27 | 11.47 | 11.05 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-124 « 1.5 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tze | tzn | tiz | thz | tzs tzns | Units
2mA Std. 155 |302)|026|1.27| 1.10 | 3.07|281|282|292| 885 | 859 ns
4 mA Std. 155 (268 026|127 | 110 (272|239 |3.07|337| 850 | 8.18 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-125+ 1.5 V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V
Applicable to Standard Banks
Drive Strength Speed Grade toouT tpp toin tpy teouTt tzL tzh t 2z tyz Units
2mA Std. 1.55 6.35 | 0.26 | 1.22 1.10 6.46 | 593 | 2.40 | 2.46 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-126 » 1.5 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V
Applicable to Standard Banks
Drive Strength Speed Grade toouTt tpp toin tpy teouT tz tzy t 2z tyz Units
2 mA Std. 1.55 292 | 0.26 | 1.22 1.10 296 | 260 | 2.40 | 2.56 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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B Rto VCClfort ,/t; /'ty g
R=1K<S Rto GND for tyy, / t/ tyys
Test Point

Datapath T S pF Enable Path

Test Point

5 pF for ty,/ t 5

Figure 2-11 « AC Loading

Table 2-130 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 1.2 0.6 5
Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.

Timing Characteristics
1.2 V DC Core Voltage

Table 2-131+ 1.2 V LVCMOS Low Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Advanced I/O Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teouT | tzL tzH ttz | thz | tzus | tzus | Units
2mA Std. 155 | 837 | 026|160 1.10 | 804 | 7.17 | 3.94| 352 | 13.82 | 12.95 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-132« 1.2 V LVCMOS High Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V
Applicable to Advanced I/O Banks
Drive Strength Speed Grade tpouT tpp toin tpy teouT tz tzH t 7 thz tz s tzHs Units
2 mA Std. 155 [3.60|0.26|1.60| 1.10 | 3.47 | 3.36 | 3.93 | 3.65 | 9.26 9.14 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 2-133 ¢ 1.2 V LVCMOS High Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V
Applicable to Standard Plus I/O Banks
Drive Strength Speed Grade toouTt tpp toin tpy | teouT tzL tzn t 2z tyz tzL s tzus Units
2mA Std. 155 ( 759 | 026|159 1.10 | 7.29 | 6.54 | 3.30 | 3.35| 13.08 | 12.33 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-134 « 1.2 V LVCMOS High Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V
Applicable to Standard Plus I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzLs | tzus | Units
2 mA Std. 155 | 322|026 |159| 1.10 | 3.11 | 2.78 | 3.29 | 3.48 | 890 | 8.57 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.

2-72 Revision 27




IGLOO DC and Switching Characteristics

& Microsemi

Power Matters.”

B-LVDS/M-LVDS

Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard to high-
performance multipoint bus applications. Multidrop and multipoint bus configurations may contain any combination of
drivers, receivers, and transceivers. Microsemi LVDS drivers provide the higher drive current required by B-LVDS and
M-LVDS to accommodate the loading. The drivers require series terminations for better signal quality and to control
voltage swing. Termination is also required at both ends of the bus since the driver can be located anywhere on the
bus. These configurations can be implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with
appropriate terminations. Multipoint designs using Microsemi LVDS macros can achieve up to 200 MHz with a
maximum of 20 loads. A sample application is given in Figure 2-14. The input and output buffer delays are available in
the LVDS section in Table 2-149 on page 2-81 and Table 2-150 on page 2-81.

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the required differential
voltage, in worst-case Industrial operating conditions, at the farthest receiver: Rg=60Q and Ry =70Q, given
Zo =50 Q (2") and Zg,, = 50 Q (~1.5").

A A A

|V A— |V A— |V A—
Rrz, z, Z, Z,

|V AN— |V A— |V A—

Receiver Transceiver Driver Receiver Transceiver
E\‘ E E‘ E“ e
Rs<Rg RsZRg Rs<Rg Rs<Rg
Zstub Zstub Zstub Zstub Zstub Zstub Zstub Zstub
Zy Zy Zy Zy Zy

Figure 2-14 « B-LVDS/M-LVDS Multipoint Application Using LVDS I/O Buffers

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires that one data bit
be carried through two signal lines. Like LVDS, two pins are needed. It also requires external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-15. The building
blocks of the LVPECL transmitter-receiver are one transmitter macro, one receiver macro, three board resistors at the
transmitter end, and one resistor at the receiver end. The values for the three driver resistors are different from those
used in the LVDS implementation because the output standard specifications are different.

Bourns Part Number: CAT16-PC4F12

OUTBUF LvPECL ' T CA [~ R P FPGA
D =]
: ' INBUF_LVPECL
L~ ; %;187W %1009 i -
{7100 O i Zg=50Q iz}
N N

Figure 2-15 « LVPECL Circuit Diagram and Board-Level Implementation
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Timing Characteristics

1.5V DC Core Voltage

Table 2-169 « Combinatorial Cell Propagation Delays

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

IGLOO Low Power Flash FPGAs

Combinatorial Cell Equation Parameter Std. Units
INV Y =IA tpp 0.80 ns
AND2 Y=A-B tep 0.84 ns
NAND2 Y =I(A - B) tep 0.90 ns
OR2 Y=A+B tep 1.19 ns
NOR2 Y = (A + B) tep 1.10 ns
XOR2 Y=A®DB tpp 1.37 ns
MAJ3 Y = MAJ(A, B, C) tpp 1.33 ns
XOR3 Y=A®B®C tpp 1.79 ns
MUX2 Y=AIS+BS tep 1.48 ns
AND3 Y=A-B-C tep 1.21 ns

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

1.2 V DC Core Voltage

Table 2-170 « Combinatorial Cell Propagation Delays

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Combinatorial Cell Equation Parameter Std. Units
INV Y =IA tep 1.34 ns
AND2 Y=A-B tep 1.43 ns
NAND2 Y =1(A-B) tep 1.59 ns
OR2 Y=A+B tpp 2.30 ns
NOR2 Y = (A +B) tep 2.07 ns
XOR2 Y=A®B tpp 2.46 ns
MAJ3 Y = MAJ(A, B, C) tpp 2.46 ns
XOR3 Y=A®BDC tpp 3.12 ns
MUX2 Y=AIS+BS tep 2.83 ns
AND3 Y=A-B-C tep 2.28 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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Table 2-190 « IGLOO CCC/PLL Specification

For IGLOO V2 Devices, 1.2 V DC Core Supply Voltage

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 15 160 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 160 MHz
Delay Increments in Programmable Delay Blocks 1+ 2 580° ps
Number of Programmable Values in Each Programmable Delay Block 32

Serial Clock (SCLK) for Dynamic PLL*® 60 ns

Input Cycle-to-Cycle Jitter (peak magnitude) 0.25 ns

Acquisition Time

LockControl =0 300 Hs

LockControl =1 6.0 ms
Tracking Jitter®

LockControl =0 4 ns

LockControl = 1 3 ns

Output Duty Cycle 48.5 515 %

Delay Range in Block: Programmable Delay 112 2.3 20.86 ns

Delay Range in Block: Programmable Delay 212 0.863 20.86 ns

Delay Range in Block: Fixed Delay 1 2 ® 5.7 ns

CCC Output Peak-to-Peak Period Jitter Fcee out Maximum Peak-to-Peak Jitter Data’8

SS0>4° | ssO>8° | SSO > 16°
0.75 MHz to 50 MHz 1.20% 2.00% 3.00%
50 MHz to 160 MHz 5.00% 7.00% 15.00%

Notes:

1. This delay is a function of voltage and temperature. See Table 2-6 on page 2-7 and Table 2-7 on page 2-7 for deratings.

2. T3=25°C,Veec=1.2V

3. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay increments are
available. Refer to the Libero SoC Online Help associated with the core for more information.

4. Maximum value obtained for a Std. speed grade device in Worst-Case Commercial Conditions. For specific junction temperature and voltage
supply levels, refer to Table 2-6 on page 2-7 for derating values.

5. The AGLO030 device does not support a PLL.

6. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock edge. Tracking jitter does
not measure the variation in PLL output period, which is covered by the period jitter parameter.

7. VCO output jitter is calculated as a percentage of the VCO frequency. The jitter (in ps) can be calculated by multiplying the VCO period by the
per cent jitter. The VCO jitter (in ps) applies to CCC_OUT regardless of the output divider settings. For example, if the jitter on VCO is 300 ps,
the jitter on CCC_OUT is also 300 ps, regardless of the output divider settings.

8. Measurements done with LVTTL 3.3 V, 8 mA I/O drive strength, and high slew Rate. VCC/VCCPLL =1.14 V, VQ/PQ/TQ type of packages, 20
pF load.

9. SSO are outputs that are synchronous to a single clock domain and have clock-to-out times that are within +200 ps of each other. Switching
I/Os are placed outside of the PLL bank. Refer to the "Simultaneously Switching Outputs (SSOs) and Printed Circuit Board Layout" section in
the IGLOO FPGA Fabric User Guide.

10. For definitions of Type 1 and Type 2, refer to the PLL Block Diagram in the "Clock Conditioning Circuits in IGLOO and ProASIC3

Devices" chapter of the IGLOO FPGA Fabric User Guide.
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Embedded FlashROM Characteristics

Figure 2-45 « Timing Diagram
Timing Characteristics
1.5V DC Core Voltage

Table 2-197 « Embedded FlashROM Access Time
Worst Commercial-Case Conditions: T; = 70°C, VCC =1.425V

Parameter Description Std. Units
tsu Address Setup Time 0.57 ns
tHoLD Address Hold Time 0.00 ns
tck2o Clock to Out 34.14 ns
Fmax Maximum Clock Frequency 15 MHz

1.2V DC Core Voltage

Table 2-198 « Embedded FlashROM Access Time
Worst Commercial-Case Conditions: T; =70°C, VCC =1.14V

Parameter Description Std. Units
tsu Address Setup Time 0.59 ns
tHoLD Address Hold Time 0.00 ns
tck20 Clock to Out 52.90 ns
Fmax Maximum Clock Frequency 10 MHz
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Package Pin Assignments

ucCs1 ucs1 ucsi1
Pin Number | AGLO30 Function Pin Number | AGLO30 Function Pin Number | AGLO30 Function
Al IO00RSBO El GEBO0O/IO71RSB1 J1 I063RSB1
A2 I002RSB0 E2 GEA0/I0O72RSB1 J2 I061RSB1
A3 IO06RSBO E3 GECO0/IO73RSB1 J3 I0O59RSB1
A4 I011RSBO E4 VCCIB1 J4 I0O56RSB1
A5 I016RSBO ES VCC J5 I052RSB1
A6 I019RSBO E6 VCCIBO J6 I044RSB1
A7 I022RSB0 E7 GDCO0/I032RSB0O J7 TCK
A8 I024RSB0 ES8 GDAO/IO33RSB0 J8 T™MS
A9 I026RSB0O E9 GDBO0/IO34RSB0 J9 VPUMP
Bl I081RSB1 F1 IO68RSB1
B2 I004RSBO F2 IO67RSB1
B3 I010RSBO F3 IO64RSB1
B4 I013RSBO F4 GND
B5 I015RSB0 F5 VCCIB1
B6 I020RSBO F6 I047RSB1
B7 I021RSBO0 F7 I036RSBO
B8 I028RSBO F8 I0O38RSBO
B9 I025RSB0 F9 IO40RSBO
C1 IO79RSB1 G1 I065RSB1
c2 IO80RSB1 G2 I066RSB1
C3 IO08RSBO G3 I057RSB1
C4 I012RSBO0 G4 I053RSB1
C5 I017RSBO G5 I049RSB1
C6 I014RSBO G6 I045RSB1
C7 IO18RSBO G7 I046RSB1
c8 I029RSB0O G8 VITAG
Cc9 I027RSBO G9 TRST
D1 I074RSB1 H1 I1062RSB1
D2 I0O76RSB1 H2 FF/IO60RSB1
D3 IO77RSB1 H3 I058RSB1
D4 VCC H4 I054RSB1
D5 VCCIBO H5 1048RSB1
D6 GND H6 1043RSB1
D7 I023RSB0 H7 1042RSB1
D8 I031RSBO H8 TDI
D9 IO30RSBO H9 TDO

4-2
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QN68 QN68

Pin Number | AGLO30 Function Pin Number | AGLO30 Function

1 I082RSB1 37 TRST

2 IO80RSB1 38 VITAG

3 I078RSB1 39 I040RSBO

4 I0O76RSB1 40 I037RSBO

5 GECO0/IO73RSB1 41 GDBO0/IO34RSBO

6 GEAO0/I0O72RSB1 42 GDAO0/IO33RSB0

7 GEBO/IO71RSB1 43 GDCO0/I032RSB0O

8 VCC 44 VCCIBO

9 GND 45 GND

10 VCCIB1 46 VCC

11 I0O68RSB1 47 I031RSBO

12 IO67RSB1 48 I029RSBO0

13 IO66RSB1 49 I028RSBO0

14 IO65RSB1 50 1027RSB0

15 I064RSB1 51 I025RSB0

16 I063RSB1 52 1024RSB0

17 I062RSB1 53 1022RSB0

18 FF/I0O60RSB1 54 1021RSBO

19 IO58RSB1 55 I019RSBO

20 IO56RSB1 56 I017RSBO

21 I0O54RSB1 57 I015RSB0O

22 I052RSB1 58 1014RSB0O

23 IO51RSB1 59 VCCIBO

24 VCC 60 GND

25 GND 61 VCC

26 VCCIB1 62 I1012RSB0O

27 IO50RSB1 63 I010RSBO

28 I048RSB1 64 I008RSBO

29 I046RSB1 65 I006RSBO

30 I044RSB1 66 I004RSBO

31 I042RSB1 67 I002RSBO

32 TCK 68 IO00RSBO

33 TDI

34 T™MS

35 VPUMP

36 TDO
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Package Pin Assignments

FG256
Pin Number [ AGL1000 Function

R5 10168RSB2

R6 I0163RSB2

R7 10157RSB2

R8 10149RSB2

R9 10143RSB2
R10 10138RSB2
R11 I0131RSB2
R12 10125RSB2
R13 GDB2/I0115RSB2
R14 TDI
R15 GNDQ
R16 TDO

T1 GND

T2 10183RSB2

T3 FF/GEB2/I0186RSB2
T4 10172RSB2

T5 10170RSB2

T6 10164RSB2

T7 10158RSB2

T8 10153RSB2

T9 10142RSB2
T10 I0135RSB2
T11 10130RSB2
T12 GDC2/10116RSB2
T13 10120RSB2
T14 GDA2/I0114RSB2
T15 T™MS
T16 GND

Revision 27



FG484
Pin Number | AGL400 Function

N17 I074RSB1
N18 I072NPB1
N19 I070NDB1
N20 NC
N21 NC
N22 NC

P1 NC

P2 NC

P3 NC

P4 I0142NDB3
P5 I0141INPB3
P6 I0125RSB2
P7 I0139RSB3
P8 VCCIB3
P9 GND
P10 VCC
P11 VCC
P12 VCC
P13 VCC
P14 GND
P15 VCCIB1
P16 GDBO0/IO78VPB1
P17 1076VDB1
P18 I076UDB1
P19 1075PDB1
P20 NC
P21 NC
P22 NC

R1 NC

R2 NC

R3 VCC

R4 10140PDB3
R5 I0130RSB2
R6 I0138NPB3
R7 GECO0/IO137NPB3
R8 VMV3
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FG484
Pin Number | AGL400 Function

Ul NC

u2 NC

U3 NC

U4 GEB1/10136PDB3

us GEBO0/I0136NDB3

ué6 VMV2

u7 I0129RSB2

us I0128RSB2

U9 I0122RSB2
ul1o0 I0115RSB2
ull I0110RSB2
u12 I098RSB2
u13 I095RSB2
ul4 I088RSB2
uUl5 I084RSB2
Ul6 TCK
ul7 VPUMP
u1s TRST
u19 GDA0/IO79VDB1
u20 NC
u21 NC
u22 NC

V1 NC

V2 NC

V3 GND

V4 GEA1/10135PDB3
V5 GEAO0/I0135NDB3
V6 I0127RSB2

V7 GEC2/I0132RSB2
V8 I0123RSB2

V9 I0118RSB2
V10 I0112RSB2
V11 I0106RSB2
V12 I0100RSB2
V13 I096RSB2
V14 I089RSB2
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FG484
Pin Number | AGL400 Function

Y7 NC

Y8 VCC

Y9 VCC
Y10 NC
Y11 NC
Y12 NC
Y13 NC
Y14 VCC
Y15 VCC
Y16 NC
Y17 NC
Y18 GND
Y19 NC
Y20 NC
Y21 NC
Y22 VCCIB1
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Package Pin Assignments

FG484
Pin Number | AGL1000 Function

B7 I0O15RSBO
B8 I019RSBO
B9 I024RSB0
B10 I031RSBO
B11 IO39RSBO
B12 I048RSBO
B13 IO54RSBO
B14 IO58RSB0O
B15 I063RSBO
B16 I066RSBO
B17 I068RSBO
B18 IO70RSBO
B19 NC
B20 NC
B21 VCCIB1
B22 GND
C1l VCCIB3
c2 10220PDB3
C3 NC

C4 NC

C5 GND
C6 IO10RSBO
Cc7 I014RSBO
C8 VCC
C9 VCC
C10 IO30RSBO
C11 I037RSBO
C12 I043RSBO
C13 NC
C14 VCC
C15 VCC
C16 NC
C17 NC
C18 GND
C19 NC
Cc20 NC
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FG484
Pin Number | AGL1000 Function
c21 NC
Cc22 VCCIB1
D1 10219PDB3
D2 10220NDB3
D3 NC
D4 GND
D5 GAAO0/IO00RSBO
D6 GAA1/I001RSBO
D7 GABO0/IO02RSBO
D8 I016RSBO
D9 1022RSB0
D10 I028RSB0
D11 IO35RSBO
D12 I045RSB0
D13 IO50RSBO
D14 IO55RSB0
D15 I061RSBO
D16 GBB1/I0O75RSB0
D17 GBAO/IO76RSB0O
D18 GBA1/I077RSBO
D19 GND
D20 NC
D21 NC
D22 NC
E1l 10219NDB3
E2 NC
E3 GND
E4 GAB2/10224PDB3
ES GAA2/10225PDB3
E6 GNDQ
E7 GAB1/IO03RSB0O
E8 I017RSBO
E9 I021RSBO0
E10 I027RSBO0
E11l I034RSBO
E12 I044RSBO

IGLOO Low Power Flash FPGAs
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Package Pin Assignments

FG484
Pin Number | AGL1000 Function
E13 IO51RSBO
E14 IO57RSBO0
E15 GBC1/I0O73RSB0
E16 GBBO0/I0O74RSBO0
E17 I071RSBO
E18 GBA2/I078PDB1
E19 I081PDB1
E20 GND
E21 NC
E22 1084PDB1
F1 NC
F2 10215PDB3
F3 10215NDB3
F4 10224NDB3
F5 10225NDB3
F6 VMV3
F7 I011RSBO
F8 GACO0/I004RSB0
F9 GAC1/I005RSB0
F10 I025RSB0
F11 I036RSBO
F12 I042RSB0
F13 I049RSBO
F14 IO56RSBO
F15 GBCO0/I072RSB0
F16 I062RSB0
F17 VMVO
F18 IO78NDB1
F19 IO81INDB1
F20 I082PPB1
F21 NC
F22 I084NDB1
Gl 10214NDB3
G2 10214PDB3
G3 NC
G4 10222NDB3
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