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Specify I/0 States During Programming

Load From file. .. Save ko File. . [ Show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Dutput Only)
BIST ADLIB:IMBUF T2 1
BYPASS_IO ADLIB:IMBUF K1 1
CLE ADLIB:IMEUF B1 1
EMOUT ADLIB:IMBUF J1E 1
LED ADLIB:OUTEUF 143 i
FMONITOR[O] ADLIB:OUTEUF BS i
MONITOR[1] ADLIB:OUTEUF C7 Z
MONITOR[Z] ADLIB:OUTEUF k] z
MONITOR[3] ADLIB:OUTEUF D7 Z
MONITOR[4] ADLIB:OUTEUF A1 z
OEa ADLIB:IMEUF E4 Z
OEb ADLIB:IMBUF F1 z
OSC_EM ADLIB:IMEUF K3 Z
PAD[10] ADLIB:BIBUF_LVCMOS33U I8 z
PAD[11] ADLIB:BIBUF_LWVCMOS330 R7 Z
PAD[12] ADLIB:BIBUF_LVCMOS33U D11 z
PAD[13] ADLIB:BIBUF_LWVCMOS330 c1z2 Z
PAD[14] ADLIB:BIBUF_LVCMOS33U RE z LI
Help | Ok I Cancel |

Figure 1-5«

1/0 States During Programming Window

6. Click OK to return to the FlashPoint — Programming File Generator window.

Note: 1/O States During programming are saved to the ADB and resulting programming files after completing
programming file generation.
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Guidelines

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

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

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

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

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

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

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

Component Definition Guideline
B1 I/O output buffer enable rate 100%
B RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%
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Table 2-33 « Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI (per standard)
Applicable to Standard I/O Banks
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3.3V 8 mA 8 High 5 — |1 097|185 (018 | 083 | 066 | 1.89 [ 1.46 | 1.96 | 2.26 | ns
LVTTL /
3.3V
LVCMOS
3.3V 100 pA 8 High 5 - |1 097 | 262|018 | 1.17 | 0.66 | 2.63 | 2.02 | 2.79 | 3.17 | ns
LVCMOS
Wide
Range?
25V 8 mA 8 High 5 - |1 097|188 (018 | 1.04 | 066 | 1.92 [ 1.63 | 1.95 | 2.15 | ns
LVCMOS
1.8V 4 mA 4 High 5 — |1 097 | 218 | 018 | 098 | 0.66 | 2.22 [ 1.93 | 1.97 | 2.06 | ns
LVCMOS
1.5V 2 mA 2 High 5 - |1 097 | 251|018 | 1.14 | 066 | 256 | 221 | 1.99 | 203 | ns
LVCMOS
Notes:

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

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
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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Table 2-34 « Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI (per standard)
Applicable to Advanced I/O Banks
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33V 12 mA | 12 mA | High 5 - 1155(267]|026]098(1.10]2.71(2.18)3.25[3.93|850]|7.97|ns
LVTTL /
3.3V
LVCMOS
3.3V 100 pA | 12 mA | High 5 - |1155(3.73|0.26]132(1.103.73(291)|451|5.43|9.52]8.69|ns
LVCMOS
Wide
Range?
25V 12 mA | 12 mA | High 5 — 1155(264|0.26|1.20(1.10]|2.67(229)3.30|3.79|8.46 |8.08 | ns
LVCMOS
1.8V 12 mA | 12 mA | High 5 — 1155(272|1026]1.11(1.10)|2.76 243|358 |4.19|855|8.22 | ns
LVCMOS
15V 12 mA | 12 mA | High 5 — [155(296|0.26|1.27]1.10|3.00 [ 2.70 | 3.75 | 4.23 | 8.78 | 8.48 | ns
LVCMOS
1.2V 2 mA 2mA | High 5 - 1155(360|0.26|1.60(1.10)3.47(3.36|3.93|3.65(9.26]9.14 [ ns
LVCMOS
1.2V 100 pA | 2mA | High 5 — [155(3.60|0.26|1.60]1.10|3.47(3.363.93|3.65]9.26 |9.14 | ns
LVCMOS
Wide
Range®
33VPCl [ PerPCI| - |High| 10 |25 [1.55[291[0.26(0.861.10(295|229(3.25|3.93(8.74(8.08|ns
spec
3.3V Per PCI- - High | 10 252 (155291 0.25(0.86 [ 1.10 | 2.95|2.29 | 3.25 [ 3.93|8.74 | 8.08 | ns
PCI-X X spec
LVDS 24 mA - High - — 11552271025 1.57 - - - - - - — | ns
LVPECL 24 mA - High - — [155(224]10.25]1.38 - - - - - - — | ns
Notes:

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

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

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

5. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Table 2-40 « 1/0 Output Buffer Maximum Resistances?!
Applicable to Standard I/O Banks
RpuLL-pown RpuLL.up
Standard Drive Strength (Q)? Q)
3.3V LVTTL/3.3V LVCMOS 2 mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150
3.3 V LVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
1.8 VLVCMOS 2 mA 200 225
4 mA 100 112
1.5V LVCMOS 2mA 200 224
1.2V LVCMOS 1 mA 158 164
1.2 V LVCMOS Wide Range4 100 pA Same as regular 1.2 V LVCMOS Same as regular 1.2 V LVCMOS

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 at http://www.microsemi.com/soc/download/ibis/default.aspx.

2. R(puLL-DOWN-MAX) = (VOLspec) / lo spec

3. R(PULL-UP-MAX) = (VCC'maX - VOHSpeC) / IOHSPEC

Table 2-41 « 1/0O Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values
R 1 R 2
(WEAK PULL-UP) (WEAK PULL-DOWN)
(@) (@)

VCCI Min. Max. Min. Max.
3.3V 10K 45 K 10K 45K
3.3 V Wide Range 1/Os 10K 45 K 10K 45K
25V 11K 55 K 12 K 74 K
1.8V 18 K 70K 17 K 110 K
15V 19K 90K 19K 140 K
1.2V 25K 110 K 25K 150 K
1.2 V Wide Range 1/Os 19K 110K 19 K 150 K

Notes:

1. Rweak puLL-UP-MAX) = (VCCImax — VOHspec) / lweak PULL-UP-MIN)
2. R(wEAK PULLDOWN-MAX) = (VOLSpec) / lweak PULLDOWN-MIN)

2-36
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Table 2-64 « Minimum and Maximum DC Input and Output Levels for LVCMOS 3.3 V Wide Range
Applicable to Standard Plus I/O Banks

3.3V LVCMOS Wide Range VIL VIH VOL VOH IOL | IOH IOSL IOSH |nL2|nH3

Equivalent

Software

Default Drive

Drive Strength Min. | Max. | Min. | Max. | Max. Min. Max. Max.
Strength Option? Y, v v v Y v A | pJA | mA* mA* | puAS | pAS
100 pA 2 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2]|100]| 100 25 27 10| 10
100 pA 4 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2]|100]| 100 25 27 10| 10
100 pA 6 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2|100 | 100 51 54 10| 10
100 pA 8 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2]|100| 100 51 54 10| 10
100 pA 12 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2|100 | 100 103 109 10 | 10
100 pA 16 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2]|100| 100 103 109 10| 10
Notes:

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

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

3. lIH is the input leakage current per 1/0O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

4. Currents are measured at 100°C junction temperature and maximum voltage.

Currents are measured at 85°C junction temperature.

6. Software default selection highlighted in gray.

o
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Timing Characteristics
Applies to 1.5V DC Core Voltage

Table 2-67 « 3.3V LVCMOS Wide Range Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7V
Applicable to Advanced Banks

Equivalent
Software
Default Drive

Drive Strength Speed
Strength Optionl Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
100 pA 2mA Std. 097 | 661 (018|119 0.66 | 6.63 | 5.63 | 3.15 | 2.98 | 10.22 | 9.23 ns
100 pA 4 mA Std. 097 | 661 (018|119 0.66 | 6.63 | 5.63 | 3.15 | 2.98 | 10.22 | 9.23 ns
100 pA 6 mA Std. 097 | 5491018 (119 | 066 | 551|484 | 354 |3.66| 9.10 | 8.44 ns
100 pA 8 mA Std. 0.97 [549]0.18 1119 | 0.66 | 551 | 484 | 354 | 3.66 | 9.10 | 8.44 ns
100 pA 12 mA Std. 097 (469|018 119 | 0.66 | 4.71 | 425|380 | 4.10 (| 831 | 7.85 ns
100 pA 16 mA Std. 097 (446|018 1119 | 0.66 | 448 | 4.11 | 3.86 | 4.21 | 8.07 | 7.71 ns
100 pA 24 mA Std. 097 | 4341018 (119 | 066 | 436 |4.14 | 393 (464 | 795 | 7.74 ns

Notes:

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

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

Table 2-68« 3.3V LVCMOS Wide Range High Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI| = 2.7 V
Applicable to Advanced Banks

Equivalent
Software
Default Drive

Drive Strength Speed
Strength Optionl Grade tpout | top toIN tpy | teout | tzL tzh t 2z thyz | tzLs | tzus Units
100 pA 2mA Std. 097 (392|018 119 | 0.66 | 3.94| 3.10 | 3.16 | 3.17 | 7.54 | 6.70 ns
100 pA 4 mA Std. 097 (392|018 (119 | 0.66 | 3.94 | 3.10 | 3.16 | 3.17 | 7.54 | 6.70 ns
100 pA 6 mA Std. 097 (3.28]0.18 ( 1.19 | 0.66 | 3.30 | 2.54 | 3.54 [ 3.86 | 6.90 | 6.14 ns
100 pA 8 mA Std. 097 (3.28]0.18 [ 1.19 | 0.66 | 3.30 | 2.54 | 3.54 [ 3.86 | 6.90 | 6.14 ns
100 pA 12 mA Std. 0.97 |293(0.18 ( 1.19 | 0.66 | 2.95 | 2.27 | 3.81 | 4.30 | 6.54 | 5.87 ns
100 pA 16 mA Std. 097 (287|018 |1.19| 0.66 | 2.89 | 2.22 | 3.86 | 4.41 | 6.49 | 5.82 ns
100 pA 24 mA Std. 097 (290 0.18 (119 | 0.66 | 292 | 2.16 | 3.94 | 486 | 6.51 | 5.75 ns

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

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

Input DDR
INBUF | i
1A D!
Data g—l : — Out QF
| ! (to core)
i FF1 5
TP > |
B E! OutQR
CLK y V
| ! (to core)
CLKBUF | FE2 |
iC i
CLR_-§§4 : !
INBUF ! i
| DDR_IN !
Figure 2-21 « Input DDR Timing Model
Table 2-163 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
{pDRICLKQL Clock-to-Out Out_QR B, D
tDDRlCLKQZ Clock-to-Out OUt_QF B, E
tbDRISUD Data Setup Time of DDR input A B
tDDRIHD Data Hold Time of DDR input A, B
{DDRICLR2Q1 Clear-to-Out Out_QR C,D
tDDRlCLRZQZ Clear-to-Out OUt_QF CE
IDDRIREMCLR Clear Removal C.B
IDDRIRECCLR Clear Recovery C.B
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Output Signal

T

<
< Ll

period_min

Note: Peak-to-peak jitter measurements are defined by Tpeax-to-peak = Tperiod_max — Tperiod_min-
Figure 2-30 « Peak-to-Peak Jitter Definition
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Timing Waveforms

CLk /—L//—L
las | tan
[RW]ADDR XK Ag |<><><><>< AL OO Ay XXX
IBks
BLK )
lens
WEN
DOUT|RD Dy

thoH1

Figure 2-32 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.

< tCYC >
<—tcky tekL —
CLK—/ /—L//—L
sl A
RWADDR SOX Ay KK AT XX Py XK
tgks
BLK \
t‘ENS‘ tenH
WEN y
 lCKQ2
DOUT|RD Dy ><ZZ>}< Dg XXX Dy

thoH2

Figure 2-33 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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CS196

Al Ball Pad Corner
14131211109 8 7 6 5 4 3 2 1;

OO0O0O00O0OOOOOOOO
OO0O000O0OOOOOOOO
OO0O00O0OOOOOOOOO
OO0O000O0OOOOOOOO
OOO0O00O0OOOOOOOO
OOO0O00O0OOOOOOOO
OOO000O0OOOOOOOO
OO0OO000OOOOOOOOO
OO0O000O0OOOOOOOO
OOO000O0OOOO0OOOO
OOO000O0OOOOOOOO
OOO0O00O0OOOOOOOO
OO0OO00O0O0OOOOOOOO
OO0O00O0OOOOOOOOO

TZr X TOmTmMmMmoOO®>

Note: This is the bottom view of the package.

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| AGL1000 Function Pin Number| AGL1000 Function
R15 I0122RSB2 V10 10145RSB2
R16 GDA1/I0113PPB1 V11 10144RSB2
R18 GDBO0/IO112NPB1 V12 10134RSB2
R19 GDCO0/I0111NPB1 V13 I0133RSB2
T1 I0197PPB3 V14 GND
T2 GECO0/I0190NPB3 V15 I0119RSB2
T4 GEBO/IO189NPB3 V16 GDA2/I0114RSB2
T5 I0181RSB2 V17 TDI
T6 I0172RSB2 V18 VCCIB2
T7 I0171RSB2 V19 TDO
T8 I0156RSB2 w1 GND
T9 I0159RSB2 w2 FF/GEB2/I0186RSB2
T10 GND w3 I0183RSB2
T11 I0139RSB2 w4 I0176RSB2
T12 I0138RSB2 W5 I0170RSB2
T13 I0129RSB2 W6 10162RSB2
T14 I0123RSB2 W7 I0157RSB2
T15 GDC2/I0116RSB2 w8 I0152RSB2
T16 T™MS W9 I0149RSB2
T18 VITAG W10 VCCIB2
T19 GDB1/I0112PPB1 W11 10140RSB2
Ul I0193PDB3 W12 I0135RSB2
U2 GEA1/10188PPB3 W13 I0130RSB2
U6 I0167RSB2 W14 I0125RSB2
ul4 I0128RSB2 W15 I0120RSB2
uls TRST W16 I0118RSB2
ul9 GDAO/IO113NPB1 W17 GDB2/I0115RSB2
V1 IO193NDB3 w18 TCK
V2 VCCIB3 W19 GND
V3 GEC2/10185RSB2
V4 I0182RSB2
V5 I0175RSB2
V6 GND
V7 I0161RSB2
V8 I0143RSB2
V9 I0146RSB2
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FG484
Pin Number | AGL400 Function

G5 10151UDB3
G6 GAC2/10153UDB3
G7 IO06RSBO
G8 GNDQ

G9 I010RSBO
G10 I019RSBO
G11 I026RSBO
G12 IO30RSBO
G13 I040RSBO
G14 I046RSBO
G15 GNDQ
G16 I047RSBO
G17 GBB2/1061PPB1
G18 IO53RSBO
G19 I063NDB1
G20 NC
G21 NC
G22 NC

H1 NC

H2 NC

H3 VCC

H4 10150PDB3

H5 I008RSBO

H6 10153VvDB3

H7 10152VDB3

H8 VMVO

H9 VCCIBO
H10 VCCIBO
H11 I025RSB0
H12 I031RSBO
H13 VCCIBO
H14 VCCIBO
H15 VMV1

H16 GBC2/I062PDB1
H17 I065RSB1
H18 I052RSB0
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FG484

Pin Number | AGL400 Function
K11 GND
K12 GND
K13 GND
K14 VCC
K15 VCCIB1
K16 GCC1/1067PPB1
K17 I064NPB1
K18 I073PDB1
K19 I073NDB1
K20 NC
K21 NC
K22 NC
L1 NC
L2 NC
L3 NC
L4 GFBO0/IO146NPB3
L5 GFA0/I0145NDB3
L6 GFB1/I0146PPB3
L7 VCOMPLF
L8 GFCO0/I0147NPB3
L9 VCC
L10 GND
L11 GND
L12 GND
L13 GND
L14 VCC
L15 GCCO0/IO67NPB1
L16 GCB1/1068PPB1
L17 GCAO/IO69NPB1
L18 NC
L19 GCBO0/IO68NPB1
L20 NC
L21 NC
L22 NC
M1 NC
M2 NC
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FG484

Pin Number | AGL400 Function
M3 NC
M4 GFA2/10144PPB3
M5 GFA1/10145PDB3
M6 VCCPLF
M7 I0143NDB3
M8 GFB2/10143PDB3
M9 VCC
M10 GND
M11 GND
M12 GND
M13 GND
M14 VCC
M15 GCB2/I071PPB1
M16 GCA1/I069PPB1
M17 GCC2/1072PPB1
M18 NC
M19 GCAZ2/I070PDB1
M20 NC
M21 NC
M22 NC
N1 NC
N2 NC
N3 NC
N4 GFC2/10142PDB3
N5 I0144NPB3
N6 10141PPB3
N7 I0120RSB2
N8 VCCIB3
N9 VCC
N10 GND
N11 GND
N12 GND
N13 GND
N14 VCC
N15 VCCIB1
N16 I071INPB1
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FG484
Pin Number | AGL600 Function
V15 I096RSB2
V16 GDB2/IO90RSB2
V17 TDI
V18 GNDQ
V19 TDO
V20 GND
V21 NC
V22 NC
w1 NC
w2 10148PDB3
W3 NC
w4 GND
W5 I0137RSB2
W6 FF/GEB2/10142RSB2
w7 10134RSB2
w8 10125RSB2
W9 10123RSB2
w10 I0118RSB2
w1l I0115RSB2
W12 I0111RSB2
W13 I0106RSB2
W14 10102RSB2
W15 GDC2/1091RSB2
W16 IO93RSB2
W17 GDA2/I089RSB2
W18 T™MS
W19 GND
W20 NC
w21 NC
w22 NC
Y1 VCCIB3
Y2 10148NDB3
Y3 NC
Y4 NC
Y5 GND
Y6 NC
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Revision Changes Page

Revision 23 The "IGLOO Ordering Information” section has been updated to mention "Y" as "Blank" 1
(December 2012) [mentioning "Device Does Not Include License to Implement IP Based on the
Cryptography Research, Inc. (CRI) Patent Portfolio" (SAR 43173).

The note in Table 2-189 - IGLOO CCC/PLL Specification and Table 2-190 - IGLOO| 2-115,
CCC/PLL Specification referring the reader to SmartGen was revised to refer instead to| 2-116
the online help associated with the core (SAR 42564).
Additionally, note regarding SSOs was added.

Live at Power-Up (LAPU) has been replaced with 'Instant On’. NA

Revision 22 The "Security" section was modified to clarify that Microsemi does not support read- 1-2
(September 2012) [back of programmed data.

Libero Integrated Design Environment (IDE) was changed to Libero System-on-Chip N/A
(SoC) throughout the document (SAR 40271).

Revision 21 Under AGL125, in the Package Pin list, CS121 was incorrectly added to the datasheet| 1to IV
(May 2012) in revision 19 and has been removed (SAR 38217).

Corrected the inadvertent error for Max Values for LVPECL VIH and revised the same| 2-82
to '3.6’ in Table 2-151 - Minimum and Maximum DC Input and Output Levels (SAR
37685).

Figure 2-38 « FIFO Read and Figure 2-39 « FIFO Write have been added (SAR 34841). 2-127

The following sentence was removed from the VMVx description in the "Pin 3-1
Descriptions" section: "Within the package, the VMV plane is decoupled from the
simultaneous switching noise originating from the output buffer VCCI domain" and
replaced with “Within the package, the VMV plane biases the input stage of the I/Os in
the I/O banks” (SAR 38317). The datasheet mentions that "VMV pins must be
connected to the corresponding VCCI pins" for an ESD enhancement.
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