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IGLOO Low Power Flash FPGAs

Temperature Grade Offerings

& Microsemi

Power Matters.

AGL0151 AGLO030 AGLO060 AGL125 AGL250 AGL400 AGLG600 AGL1000
Package M1AGL250 M1AGL600 | MIAGL1000
QN48 - C 1 - - - - - -
QN68 C, 1 - - - - - - -
ucs1 - C, I - - - - - -
Cs81 - C I - - - - - -
CS121 - - C, 1 (oN| - - - -
VQ100 - C, I C, I C, I C, I - - -
QN1322 - c I C,12 C I - _ _ _
CS196 - - - (N C 1 C, I - -
FG144 - - - C I C, I C, I C I C I
FG256 - - - - - (o C I (oN
CS281 - - - - - - C 1 (oN|
FG484 - - - - - C C I C I
Notes:
1. AGLO15 is not recommended for new designs.
2. Package not available.
C = Commercial temperature range: 0°C to 85°C junction temperature.
| = Industrial temperature range: —40°C to 100°C junction temperature.
IGLOO Device Status
IGLOO Devices Status M1 IGLOO Devices Status
AGLO015 Not recommended for new

designs.

AGL0O30 Production
AGL060 Production
AGL125 Production
AGL250 Production M1AGL250 Production
AGL400 Production
AGL600 Production M1AGL600 Production
AGL1000 Production M1AGL1000 Production

References made to IGLOO devices also apply to ARM-enabled IGLOOe devices. The ARM-enabled part numbers start with M1

(Cortex-M1).

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

www.microsemi.com/soc/contact/default.aspx.

AGLO015 and AGL030

The AGL015 and AGLO030 are architecturally compatible; there are no RAM or PLL features.

Devices Not Recommended For New Designs

AGLO015 is not recommended for new designs.
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* Wide input frequency range (fiy_ccc) = 1.5 MHz up to 250 MHz
« Output frequency range (fout ccc) = 0.75 MHz up to 250 MHz
e 2 programmable delay types f:)r clock skew minimization
¢ Clock frequency synthesis (for PLL only)

Additional CCC specifications:

< Internal phase shift = 0°, 90°, 180°, and 270°. Output phase shift depends on the output divider configuration
(for PLL only).

e Output duty cycle = 50% + 1.5% or better (for PLL only)

« Low output jitter: worst case < 2.5% x clock period peak-to-peak period jitter when single global network used
(for PLL only)

e Maximum acquisition time is 300 us (for PLL only)
« Exceptional tolerance to input period jitter—allowable input jitter is up to 1.5 ns (for PLL only)

+ Four precise phases; maximum misalignment between adjacent phases of 40 ps x 250 MHz / foyt ccc (for
PLL only)
Global Clocking
IGLOO devices have extensive support for multiple clocking domains. In addition to the CCC and PLL support
described above, there is a comprehensive global clock distribution network.

Each VersaTile input and output port has access to nine VersaNets: six chip (main) and three quadrant global
networks. The VersaNets can be driven by the CCC or directly accessed from the core via multiplexers (MUXes). The
VersaNets can be used to distribute low-skew clock signals or for rapid distribution of high-fanout nets.

I/0s with Advanced I/O Standards

The IGLOO family of FPGAs features a flexible 1/O structure, supporting a range of voltages (1.2 V, 1.5V, 1.8V, 25V,
3.0 V wide range, and 3.3 V). IGLOO FPGAs support many different I/O standards—single-ended and differential.

The 1/Os are organized into banks, with two or four banks per device. The configuration of these banks determines the
1/0 standards supported (Table 1-1).

Table 1-1 « I/0O Standards Supported

1/0 Standards Supported
LVTTL/ PCI/PCI-X LVPECL, LVDS,
I/O Bank Type Device and Bank Location LVCMOS B-LVDS, M-LVDS
Advanced East and west banks of AGL250 and larger devices v v v
Standard Plus North and south banks of AGL250 and larger devices v v Not supported
All banks of AGL060 and AGL125K
Standard All banks of AGL0O15 and AGL030 v Not supported Not supported
Each I/O module contains several input, output, and enable registers. These registers allow the implementation of the
following:
¢ Single-Data-Rate applications
* Double-Data-Rate applications—DDR LVDS, B-LVDS, and M-LVDS 1/Os for point-to-point communications
IGLOO banks for the AGL250 device and above support LVPECL, LVDS, B-LVDS, and M-LVDS. B-LVDS and M-LVDS
can support up to 20 loads.
Hot-swap (also called hot-plug, or hot-insertion) is the operation of hot-insertion or hot-removal of a card in a powered-
up system.
Cold-sparing (also called cold-swap) refers to the ability of a device to leave system data undisturbed when the system
is powered up, while the component itself is powered down, or when power supplies are floating.
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IGLOO DC and Switching Characteristics Power Matters.-

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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Table 2-100 » 1.8 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 = 1.7V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 097 (325]018(1.01| 066 |3.21]|325(233|161| 6.80 | 6.85 ns
4 mA Std. 097 | 262 (018|101 | 0.66 | 268|251 (266|246 | 6.27 6.11 ns
6 mA Std. 097 | 231(0.18|1.01| 066 |2.36]215|290 (287 | 595 5.75 ns
8 mA Std. 097 | 225(0.18 101 | 066 |230]|2.08|295 (298| 589 5.68 ns
12 mA Std. 0.97 (224018 |(1.01| 0.66 |2.29 | 2.00 | 3.02|340 | 588 | 5.60 ns
16 mA Std. 0.97 (224018 |(1.01| 066 229|200 (3.02)|340| 588 | 5.60 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 2-101 » 1.8 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toiv | tpy | teocuT | tzL tzn ttz | thz | tzLs | tzus | Units
2mA Std. 0.97 | 578 [0.18]|1.01| 066 | 590 | 532 | 195|147 | 9.49 | 891 ns
4 mA Std. 0.97 475 10.18 (1.01| 066 | 485 | 454 | 225|221 | 8.44 | 8.13 ns
6 mA Std. 0.97 4.07 10.18 (101 | 066 | 4.15 | 3.98 | 246|258 | 7.75 | 7.57 ns
8 mA Std. 0.97 4.07 10.18 (101 | 066 | 4.15 | 3.98 | 246|258 | 7.75 | 7.57 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-102 » 1.8 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 = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey [ teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 097 (2761018 (101 | 066 [279]|276|194 | 151 | 6.39 6.35 ns
4 mA Std. 097 [225]0.18 (101 | 066 230|209 | 224|229 | 5.89 5.69 ns
6 mA Std. 097 |197(0.18 101 | 066 [202]|1.76 | 2.46 | 2.66 | 5.61 5.36 ns
8 mA Std. 0.97 (197 |0.18 (1.01 | 0.66 |2.02 | 1.76 | 2.46 | 2.66 | 561 | 5.36 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 2-103 » 1.8 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 = 1.7 V
Applicable to Standard Banks
Drive Strength Speed Grade tbouT top tbiN tey | teout tzL tzH t 7 thz Units
2 mA Std. 0.97 5.63 0.18 | 0.98 0.66 5.74 5.30 168 | 1.24 ns
4 mA Std. 0.97 469 | 0.18 [ 0.98 | 0.66 4.79 452 | 1.97 | 1.98 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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Table 2-107 » 1.8 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 = 1.7 V

Applicable to Standard Plus Banks

IGLOO Low Power Flash FPGAs

Drive Strength Speed Grade | tpout | top | toiv | tpy | teouT | tzL tzH ttz | thz | tzLs | tzus | Units
2mA Std. 1.55 6.32 |0.26 111 1.10 | 6.43 | 581 (247|216 | 12.22 | 11.60 ns
4 mA Std. 1.55 527 |026 111 1.10 | 535 | 5.01 | 2.78 (292 | 11.14 | 10.79 ns
6 mA Std. 1.55 456 10.26 | 111 1.10 | 464 | 4.44 [3.00]|3.30 | 10.42 | 10.22 ns
8 mA Std. 1.55 456 1026|111 1.10 | 464 | 4.44 [3.00]|3.30| 10.42 | 10.22 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-108 « 1.8 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 = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 | 322 (026|111 | 1.10 |3.26 | 3.18 | 247 | 220 | 9.05 | 8.97 ns
4 mA Std. 155 (2721026 (111 | 1.10 | 275|250 | 2.78 | 3.01 854 8.29 ns
6 mA Std. 155 (2431026 (111 | 1.10 | 247|216 |299 | 3.39( 8.25 7.94 ns
8 mA Std. 155 | 243|026 | 1.11 | 1.10 | 247|216 | 2.99 | 3.39 | 8.25 7.94 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 2-109 « 1.8 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 = 1.7 V
Applicable to Standard Banks
Drive Strength Speed Grade tbouT top tbiN tey | teout tzL tzH t 7 thz Units
2 mA Std. 1.55 6.13 0.26 | 1.08 1.10 6.24 5.79 2.08 | 1.78 ns
4 mA Std. 1.55 5.17 | 0.26 | 1.08 | 1.10 5.26 498 | 2.38 | 254 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-110+ 1.8 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 = 1.7 V
Applicable to Standard Banks
Drive Strength Speed Grade tbouT top toin tpy teouT tzL tzH t 2z thz Units
2mA Std. 3.06 0.26 | 1.08 | 1.10 3.10 3.01 | 208 | 1.83 | 3.06 ns
4 mA Std. 2.60 0.26 | 1.08 | 1.10 2.64 233 | 238 | 262 | 2.60 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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1.5 V LVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 1.5V
applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-111 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/O Banks

ii/ScVMos VIL VIH VOL VOH IOL [IOH | 10SH | 10SL |nL?t [1IH?
Drive Min. Max. Min. Max. Max. Min. Max. | Max.

Strength Y \Y \Y \Y \Y \Y mA | mA | mA3 | mA3 |pAat|pat
2 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCIl | 2 | 2 13 16 | 10| 10
4 mA -0.3| 0.35*VCCIl | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 4 | 4 25 33 | 10| 10
6 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 6 | 6 32 39 | 10| 10
8 mA -0.3| 0.35*VCCl | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 8 | 8 66 55 | 10| 10
12 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI |12 | 12 | 66 55 | 10| 10
Notes:

1. L is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. 1IH 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 100°C junction temperature and maximum voltage.

4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-112 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus I/O Banks

iiC\KAOS VIL VIH VOL VOH IOL[IOH| I0SH | 10SL |HLY|1IH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y% Y, v v v v mA|mA| mA3 | mA3 [pA4|pat
2 mA -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 2 13 16 | 10| 10
4 mA -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI| 4 | 4 | 25 33 | 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 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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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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Table 2-175 « AGL060 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.425V

IGLOO Low Power Flash FPGAs

Std.

Parameter Description Min .t Max.? | Units
tRCKL Input Low Delay for Global Clock 1.33 1.55 ns
tRCKH Input High Delay for Global Clock 1.35 1.62 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.27 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element, located in a lightly
loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully loaded row
(all available flip-flops are connected to the global net in the row).

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

Table 2-176 « AGL125 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Std.

Parameter Description Min.1 Max.?2 | Units
tRCKL Input Low Delay for Global Clock 1.36 1.71 ns
tRCKH Input High Delay for Global Clock 1.39 1.82 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.43 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element, located in a lightly
loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully loaded row
(all available flip-flops are connected to the global net in the row).

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

Table 2-191 « RAM4K9
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. | Units
tas Address setup time 0.83 | ns
taH Address hold time 0.16 | ns
tens REN, WEN setup time 081 ns
teENH REN, WEN hold time 0.16 | ns
teks BLK setup time 165| ns
tBKH BLK hold time 0.16 | ns
tbs Input data (DIN) setup time 0.71| ns
toH Input data (DIN) hold time 0.36 | ns
tckol Clock High to new data valid on DOUT (output retained, WMODE = 0) 353 ]| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 3.06| ns
tcko2 Clock High to new data valid on DOUT (pipelined) 181 | ns

teocwwL Address collision clk-to-clk delay for reliable write after write on same address — Applicable to Closing | 0.23 | ns
Edge

tcocRWLE Address collision clk-to-clk delay for reliable read access after write on same address — Applicable to| 0.35 | ns
Opening Edge

tCZCWRHl Address collision clk-to-clk delay for reliable write access after read on same address — Applicable to| 0.41 | ns
Opening Edge

trsTBO RESET Low to data out Low on DOUT (flow-through) 206 | ns

RESET Low to data out Low on DOUT (pipelined) 206 [ ns
tREMRSTB RESET removal 061 ns
tRECRSTB RESET recovery 3.21| ns
tMPWRSTB RESET minimum pulse width 0.68 | ns
teye Clock cycle time 6.24 | ns
Fmax Maximum frequency 160 | MHz
Notes:

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

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to the
corresponding standard selected; refer to the 1/0 timing characteristics in the "User I1/0O Characteristics" section on

page 2-20 for more details.
Timing Characteristics

Table 2-199 « JTAG 1532

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

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.00 ns
tDIHD Test Data Input Hold Time 2.00 ns
trMssu Test Mode Select Setup Time 1.00 ns
trMDHD Test Mode Select Hold Time 2.00 ns
trckeg Clock to Q (data out) 8.00 ns
tRsTR20 Reset to Q (data out) 25.00 ns
Frekmax TCK Maximum Frequency 15 MHz
tTRSTREM ResetB Removal Time 0.58 ns
tTRSTREC ResetB Recovery Time 0.00 ns
trrRsTMPW ResetB Minimum Pulse TBD ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-200 « JTAG 1532
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC =1.14 V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.50 ns
toiHD Test Data Input Hold Time 3.00 ns
trmssu Test Mode Select Setup Time 1.50 ns
tTMDHD Test Mode Select Hold Time 3.00 ns
trckog Clock to Q (data out) 11.00 ns
trsTB2Q Reset to Q (data out) 30.00 ns
Frckmax TCK Maximum Frequency 9.00 MHz
tTRSTREM ResetB Removal Time 1.18 ns
tTRSTREC ResetB Recovery Time 0.00 ns
trrRsTMPW ResetB Minimum Pulse TBD 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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VITAG JTAG Supply Voltage

Low power flash devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run at any voltage
from 1.5 V 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 for use, the
VJITAG 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 device is in a JTAG chain of interconnected boards, the board
containing the device can be powered down, provided both VIJTAG and VCC to the part remain powered; otherwise,
JTAG signals will not be able to transition the device, even in bypass mode.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent filtering
capacitors rather than supplying them from a common rail.

VPUMP Programming Supply Voltage

IGLOO devices support single-voltage ISP of the configuration flash and FlashROM. For programming, VPUMP
should be 3.3 V nominal. During normal device operation, VPUMP can be left floating or can be tied (pulled up) to any
voltage between 0 V and the VPUMP maximum. Programming power supply voltage (VPUMP) range is listed in the
datasheet.

When the VPUMP pin is tied to ground, it will shut 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.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent filtering
capacitors rather than supplying them from a common rail.

User Pins

I/O User Input/Output
The 1/O 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, 1/0s 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 1/0Os 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)

e 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 I/Os can be used as regular 1/0s, since they have identical capabilities.
Unused GL pins are configured as inputs with pull-up resistors.

See more detailed descriptions of global 1/0O connectivity in the "Clock Conditioning Circuits in Low Power Flash
Devices and Mixed Signal FPGAs" chapter of the IGLOO FPGA Fabric User 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 "I/O Structures in IGLOO and ProASIC3 Devices" chapter of the IGLOO FPGA Fabric User Guide for an
explanation of the naming of global pins.

FF Flash*Freeze Mode Activation Pin

Flash*Freeze mode is available on IGLOO 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 I/0O, 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
1/0.

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.
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Note that to operate at all VITAG 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.

Related Documents

User Guides

IGLOO FPGA Fabric User Guide
http://www.microsemi.com/soc/documents/IGLOO_UG.pdf

Packaging Documents

The following documents provide packaging information and device selection for low power flash devices.

Product Catalog
http://www.microsemi.com/soc/documents/ProdCat_PIB.pdf

Lists devices currently recommended for new designs and the packages available for each member of the family. Use
this document or the datasheet tables to determine the best package for your design, and which package drawing to
use.

Package Mechanical Drawings
http://www.microsemi.com/soc/documents/PckgMechDrwngs.pdf

This document contains the package mechanical drawings for all packages currently or previously supplied by
Microsemi. Use the bookmarks to navigate to the package mechanical drawings.

Additional packaging materials are available on the Microsemi SoC Products Group website at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx.
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4 — Package Pin Assignments

UC81

Al Ball Pad Corner
9 87 654321 ,7
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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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CS196 CS196 CS196
Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
H11 GCBO0/IO54RSB0 L5 I091RSB1 N13 GNDQ
H12 GCA1/IO55RSB0O L6 I090RSB1 N14 TDO
H13 I049RSB0O L7 I083RSB1 P1 GND
H14 GCA2/I057RSB0O L8 I081RSB1 P2 GEA2/I0103RSB1
J1 GFC2/10115RSB1 L9 I071RSB1 P3 FF/GEB2/I0102RSB1
J2 I0110RSB1 L10 I070RSB1 P4 I098RSB1
J3 I094RSB1 L11 VPUMP P5 I097RSB1
J4 I093RSB1 L12 VITAG P6 I085RSB1
J5 I089RSB1 L13 GDAO/IO66RSBO P7 I084RSB1
J6 NC L14 GDBO0/IO64RSB0 P8 I079RSB1
J7 VCC M1 GEBO0/I0O106RSB1 P9 I077RSB1
J8 VCC M2 GEA1/I0105RSB1 P10 I075RSB1
J9 NC M3 GNDQ P11 GDC2/I069RSB1
J10 I0O60RSBO M4 VCCIB1 P12 GDA2/I067RSB1
J11 GCB2/I0O58RSB0 M5 I092RSB1 P13 T™MS
J12 IO50RSBO M6 I088RSB1 P14 GND
J13 GDC1/1061RSB0O M7 NC
J14 GDCO0/IO62RSB0O M8 VCCIB1
K1 IO99RSB1 M9 I076RSB1
K2 GND M10 GDB2/IO68RSB1
K3 I095RSB1 M11 VCCIB1
K4 VCCIB1 M12 VMV1
K5 NC M13 TRST
K6 IO86RSB1 M14 VCCIBO
K7 IO80RSB1 N1 GEAO0/I0104RSB1
K8 I074RSB1 N2 VMV1
K9 I072RSB1 N3 GEC2/I0101RSB1
K10 NC N4 I0100RSB1
K11 VCCIBO N5 GND
K12 GDA1/I065RSB0 N6 I087RSB1
K13 GND N7 I082RSB1
K14 GDB1/IO63RSB0 N8 I078RSB1
L1 GEB1/I0107RSB1 N9 I073RSB1
L2 GEC1/I0109RSB1 N10 GND
L3 GECO0/IO108RSB1 N11 TCK
L4 I096RSB1 N12 TDI
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CS281 CS281

Pin Number| AGL600 Function Pin Number| AGL600 Function
R15 I094RSB2 V10 I0112RSB2
R16 GDA1/I088PPB1 V11 I0110RSB2
R18 GDBO0/IO87NPB1 V12 I0108RSB2
R19 GDCO0/I086NPB1 V13 10102RSB2
T1 10148PPB3 V14 GND
T2 GECO0/I0146NPB3 V15 IO93RSB2
T4 GEBO0/I0145NPB3 V16 GDA2/I089RSB2
T5 I0132RSB2 V17 TDI
T6 I0136RSB2 V18 VCCIB2
T7 I0130RSB2 V19 TDO
T8 I0126RSB2 w1 GND
T9 I0120RSB2 w2 FF/GEB2/10142RSB2
T10 GND W3 I0139RSB2
T11 I0113RSB2 W4 10137RSB2
T12 I0104RSB2 W5 10134RSB2
T13 I0O101RSB2 W6 I0133RSB2
T14 I098RSB2 W7 10128RSB2
T15 GDC2/I091RSB2 w8 10124RSB2
T16 TMS W9 I0119RSB2
T18 VITAG W10 VCCIB2
T19 GDB1/I087PPB1 W11 I0109RSB2
Ul 10147PDB3 W12 I0107RSB2
u2 GEA1/10144PPB3 W13 I0105RSB2
U6 I0131RSB2 W14 I0100RSB2
ul4 I099RSB2 W15 IO96RSB2
(ONES TRST W16 I092RSB2
ul9 GDAO0/IO88NPB1 W17 GDB2/I0O90RSB2
V1 I0147NDB3 W18 TCK
V2 VCCIB3 W19 GND
V3 GEC2/10141RSB2
V4 I0140RSB2
V5 I0135RSB2
V6 GND
V7 I0125RSB2
V8 I0122RSB2
V9 I0116RSB2
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QN132 QN132 QN132

Pin Number | AGL060 Function Pin Number | AGL0O60 Function Pin Number | AGL060 Function
Al GAB2/I0O00RSB1 A37 GBB1/I025RSB0 B24 GDCO0/I049RSB0O
A2 I093RSB1 A38 GBCO0/I022RSB0 B25 GND
A3 VCCIB1 A39 VCCIBO B26 NC
A4 GFC1/1089RSB1 A40 1021RSB0O B27 GCB2/I045RSB0
A5 GFBO0/IO86RSB1 A4l I018RSB0O B28 GND
A6 VCCPLF A42 I015RSBO B29 GCBO0/I041RSB0
A7 GFA1/1084RSB1 A43 I014RSBO B30 GCC1/I038RSBO
A8 GFC2/I081RSB1 Ad4 I011RSBO B31 GND
A9 I078RSB1 A45 GAB1/I0O08RSBO B32 GBB2/I030RSBO
Al0 VCC A46 NC B33 VMVO
All GEB1/I075RSB1 A47 GABO0O/IO07RSBO B34 GBAO0/I026RSB0O
Al12 GEAO0/IO72RSB1 A48 I004RSBO B35 GBC1/I023RSB0
Al13 GEC2/I069RSB1 B1 IO01RSB1 B36 GND
Al4a I065RSB1 B2 GAC2/I094RSB1 B37 I020RSBO
Al5 VCC B3 GND B38 I017RSBO
Al6 I064RSB1 B4 GFCO0/I088RSB1 B39 GND
Al7 I063RSB1 B5 VCOMPLF B40 I012RSBO
Al18 I062RSB1 B6 GND B41 GACO0/IO09RSBO
Al19 I061RSB1 B7 GFB2/I082RSB1 B42 GND
A20 I058RSB1 B8 IO79RSB1 B43 GAA1/I006RSBO
A21 GDB2/I0O55RSB1 B9 GND B44 GNDQ
A22 NC B10 GEBO0/I0O74RSB1 C1l GAA2/I002RSB1
A23 GDA2/I054RSB1 B11 VMV1 Cc2 I095RSB1
A24 TDI B12 FF/GEB2/I070RSB C3 VCC
A25 TRST ! C4 GFB1/IO87RSB1
A26 GDC1/I048RSB0 B13 1067RSB1 C5 GFA0/I085RSB1
A27 VCC Bl4 GND C6 GFA2/I083RSB1
A28 1047RSBO B1S NC Cc7 I080RSB1
A29 GCC2/1046RSBO B16 NC C8 VCCIB1
A30 GCA2/1044RSB0 BL7 GND C9 GEA1/IO73RSB1
A31 GCAO0/I043RSB0 B18 I059RSB1 C10 GNDQ
A32 GCB1/I040RSBO B19 GDC2/1056RSB1 Cl1 GEA2/I071RSB1
A33 I036RSBO B20 GND C12 I068RSB1
A34 VCC B21 GNDQ C13 VCCIB1
A35 I031RSBO B22 ™S Cl4 NC
A36 GBA2/1028RSB0 B23 PO C15 NC
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FG484
Pin Number | AGL600 Function

c21 NC
Cc22 VCCIB1

D1 NC

D2 NC

D3 NC

D4 GND

D5 GAAO0/IO00RSBO

D6 GAA1/I001RSBO

D7 GABO0/IO02RSBO

D8 I011RSBO

D9 I0O16RSBO
D10 I018RSBO
D11 I028RSBO
D12 I034RSBO0
D13 I037RSBO
D14 I041RSBO
D15 I043RSBO
D16 GBB1/IO57RSB0
D17 GBAO/IO58RSB0O
D18 GBA1/I059RSB0
D19 GND
D20 NC
D21 NC
D22 NC

E1l NC

E2 NC

E3 GND

E4 GAB2/10173PDB3

ES GAA2/10174PDB3

E6 GNDQ

E7 GAB1/IO03RSB0O

E8 I013RSBO

E9 I014RSBO
E10 I021RSBO
E11l I027RSBO
E12 I032RSBO

IGLOO Low Power Flash FPGAs
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FG484

Pin Number | AGL600 Function
M3 I0158NPB3
M4 GFA2/10161PPB3
M5 GFA1/10162PDB3
M6 VCCPLF
M7 I0160NDB3
M8 GFB2/10160PDB3
M9 VCC
M10 GND
M11 GND
M12 GND
M13 GND
M14 VCC
M15 GCB2/1073PPB1
M16 GCAl/I071PPB1
M17 GCC2/1074PPB1
M18 I080PPB1
M19 GCA2/I072PDB1
M20 I079PPB1
M21 I078PPB1
M22 NC
N1 10154NDB3
N2 10154PDB3
N3 NC
N4 GFC2/10159PDB3
N5 I0161NPB3
N6 10156PPB3
N7 10129RSB2
N8 VCCIB3
N9 VCC
N10 GND
N11 GND
N12 GND
N13 GND
N14 VCC
N15 VCCIB1
N16 I073NPB1
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FG484
Pin Number | AGL600 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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Revision / Version Changes Page
Advance v0.4 Cortex-M1 device information was added to Table 1 « IGLOO Product Family, the| i, ii, iii, iv
(September 2007) "I/Os Per Packagel" table, "IGLOO Ordering Information", and Temperature

Grade Offerings.

The number of single-ended 1/Os for the CS81 package for AGLO30 was updated ii
to 66 in the "I/Os Per Packagel" table.

The "Power Conservation Techniques" section was updated to recommend that| 2-51
unused I/O signals be left floating.

Advance v0.3 In Table 1 « IGLOO Product Family, the CS81 package was added for AGL030. i
(August 2007) The CS196 was replaced by the CS121 for AGL0O60. Table note 3 was moved to
the specific packages to which it applies for AGL0O60: QN132 and FG144.

The CS81 and CS121 packages were added to the "I/Os Per Packagel" table. ii
The number of single-ended 1/0s was removed for the CS196 package in
AGLO060. Table note 6 was moved to the specific packages to which it applies for
AGL060: QN132 and FG144.

The CS81 and CS121 packages were added to the Temperature Grade Offerings iv
table. The temperature grade offerings were removed for the CS196 package in
AGLO060. Table note 3 was moved to the specific packages to which it applies for
AGL060: QN132 and FG144.

The CS81 and CS121 packages were added to Table 2-31 « Flash*Freeze Pin| 2-61
Location in IGLOO Family Packages (device-independent).

Advance v0.2 The words "ambient temperature" were added to the temperature range in the| iii, iv
"IGLOO Ordering Information”, Temperature Grade Offerings, and "Speed Grade
and Temperature Grade Matrix" sections.

The T; parameter in Table 3-2 « Recommended Operating Conditions was 3-2
changed to T,, ambient temperature, and table notes 4-6 were added.
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