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Power Matters.

Table 2-2+« Recommended Operating Conditions 1
Symbol Parameter Commercial Industrial Units
T; Junction Temperature 2 Oto +85 —40 to +100 °C
vces 1.5 V DC core supply voltage® 1.4251t01.575 | 1.425t0 1.575 \%
1.2 V-1.5 V wide range DC core 1.14 to 1.575 1.14 to 1.575 \%
supply voltage #©
VJITAG JTAG DC voltage 1.4t03.6 1.4t03.6 \%
VPUMP Programming voltage Programming Mode 3.15t0 3.45 3.151t0 3.45 \%
Operation ’ 0to 3.6 0to 3.6 v
VCCPLL® Analog power supply (PLL) 1.5 V DC core supply voltage® 1.4251t0 1.575 | 1.425t0 1.575 \%
12V - 15V DC core supply| 1.14to 1.575 1.14 to 1.575 \%
voltage*®
VCCI and|1.2 V DC core supply voltage6 1.14t01.26 1.14t0 1.26 \%
vmy 1.2 V DC wide range DC supply 1.14t01.575 | 1.14to0 1.575 v
voltage®
1.5V DC supply voltage 1.425t01.575 | 1.425to0 1.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 \%
2.5V DC supply voltage 2.3t0 2.7 23to 2.7 \%
3.0 V DC supply voltage 10 2.7t03.6 2.7t03.6 v
3.3V DC supply voltage 3.0to 3.6 3.0t0 3.6 \%
LVDS differential I/O 2.3751t02.625 | 2.375t0 2.625 \Y
LVPECL differential 1/0 3.0t03.6 3.0t0 3.6 \%
Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.

2. Software Default Junction Temperature Range in the Libero SoC software is set to 0°C to +70°C for commercial, and -40°C to +85°C
for industrial. To ensure targeted reliability standards are met across the full range of junction temperatures, Microsemi recommends
using custom settings for temperature range before running timing and power analysis tools. For more information on custom settings,
refer to the New Project Dialog Box in the Libero SoC Online Help.

3. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O standard are given in
Table 2-25 on page 2-24. VCCI should be at the same voltage within a given 1/0O bank.

4. All IGLOO devices (V5 and V2) must be programmed with the VCC core voltage at 1.5 V. Applications using the V2 devices powered
by 1.2 V supply must switch the core supply to 1.5 V for in-system programming.

5. For IGLOO® V5 devices

6. For IGLOO V2 devices only, operating at VCCI > VCC.

7. VPUMP can be left floating during operation (not programming mode).

8. VCCPLL pins should be tied to VCC pins. See the "Pin Descriptions" chapter of the IGLOO FPGA Fabric User Guide for further
information.

9. VMV and VCCI must be at the same voltage within a given 1/0 bank. VMV pins must be connected to the corresponding VCCI pins.

See the "VMVx I/O Supply Voltage (quiet)" on page 3-1 for further information.

10. 3.3 V wide range is compliant to the JESD-8B specification and supports 3.0 V VCCI operation.
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VCC = VCCI + VT
VCC A where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

VCC =1575V —p

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

below specification. For the speed, VIH/VIL, VOH / VOL , etc.

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

VCC =114V —p

Region 2: 1/0 buffers are ON.

1/0s are functional (except differential inputs)
but slower because VCCI/VCC are below
specification. For the same reason, input

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

but I/Os are slower because

o ) _ 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,=0.85V+02V
Deactivation trip point: —

Vy=0.75V£02V Region 1: 1/O buffers are OFF
Activation trip point: Min VCCI datasheet specification VCCI
V,=09V+015V voltage at a selected I/O

Deactivation trip point: standard; i.e., 1.14 V,1.425 V, 1.7 V,

V,=08V+015V 23V,or3.0V

Figure 2-2 « V2 Devices — I/O State as a Function of VCCI and VCC Voltage Levels

Thermal Characteristics

Introduction

The temperature variable in the Designer software refers to the junction temperature, not the ambient temperature.
This is an important distinction because dynamic and static power consumption cause the chip junction to be higher
than the ambient temperature.

EQ 1 can be used to calculate junction temperature.

T; = Junction Temperature = AT + Tp,

EQ1

where:
Ta = Ambient Temperature
AT = Temperature gradient between junction (silicon) and ambient AT = 0j * P
0ja = Junction-to-ambient of the package. 0;, numbers are located in Table 2-5 on page 2-6.
P = Power dissipation
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Overview of I1/0 Performance

Summary of 1/0 DC Input and Output Levels — Default I/O Software
Settings

Table 2-25« Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and Industrial
Conditions—Software Default Settings
Applicable to Advanced I/0O Banks

Equivalent VIL VIH VOL VOH oLt | 1oH!
Software
Default
Drive

I/O Drive Strength | Slew Max. Min. Max. Min.
Standard | Strength Option2 Rate |Min.V \% \% Max.V \% \% mA | mA
3.3V 12 mA 12 mA High | -0.3 0.8 2 3.6 0.4 24 12 12
LVTTL/
3.3V
LVCMOS
33V 100 pA 12 mA High | -0.3 0.8 2 3.6 0.2 VCCI-0.2 | 0.1 | 0.1
LVCMOS
Wide
Range®
25V 12 mA 12 mA High | -0.3 0.7 1.7 2.7 0.7 1.7 12 12
LVCMOS
18V 12 mA 12 mA High [ -0.3 [ 0.35*VCCI [ 0.65*VCCI | 1.9 0.45 VCCI-0.45 | 12 12
LVCMOS
15V 12 mA 12 mA High [ -0.3 [ 0.35*VCCI | 0.65 *VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 12 12
LVCMOS
12V 2mA 2mA High | —0.3 | 0.35* VCCI | 0.65* VCCI | 1.26 [ 0.25* VCCI | 0.75* VCCI 2 2
LvCMOsS*
12V 100 pA 2mA High [ -0.3 | 0.3*VCCI | 0.7 *VCCI | 1.575 0.1 VCCI-0.1 | 0.1 | 0.1
LVCMOS
Wide
Range*®
3.3V PCI Per PCI specifications
3.3V Per PCI-X specifications
PCI-X
Notes:

1. Currents are measured at 85°C junction temperature.
2. 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.

3. AlILVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
4. Applicable to V2 Devices operating at VCCI > VCC.
5. AllLVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.
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Table 2-39 « /O Output Buffer Maximum Resistances
Applicable to Standard Plus I/O Banks

1

IGLOO Low Power Flash FPGAs

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

12 mA 25 75

16 mA 25 75
3.3V LVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2 mA 100 200

4 mA 100 200

6 mA 50 100

8 mA 50 100

12 mA 25 50
1.8 VLVCMOS 2 mA 200 225

4 mA 100 112

6 mA 50 56

8 mA 50 56
1.5V LVCMOS 2mA 200 224

4 mA 100 112
1.2 V LVCMOS* 2mA 158 164
1.2 V LVCMOS Wide Range4 100 pA Same as regular 1.2 V LVCMOS Same as regular 1.2 V LVCMOS
3.3V PCI/PCI-X Per PCI/PCI-X 25 75

specification

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

RpuLL-uP-max) = (VCCImax — VOHspec) / loyspec

4. Applicable to IGLOO V2 Devices operating at VCCI > VCC

Revision 27
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Timing Characteristics
Applies to 1.5V DC Core Voltage

Table 2-83« 2.5V 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 = 2.3V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | top | toin | tPy | teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 097 | 496 (0.18 [ 1.08 | 0.66 | 5.06 | 459 [ 2.26 | 2.00 | 8.66 | 8.19 ns
4 mA Std. 097 (496018 |1.08| 0.66 |[5.06 | 459|226 | 2.00| 8.66 8.19 ns
6 mA Std. 097 (415018 (108 | 0.66 [4.24 | 394|254 |251| 7.83 7.53 ns
8 mA Std. 097 (415]0.18(1.08| 0.66 [4.24|3.94| 254|251 | 7.83 7.53 ns
12 mA Std. 097 | 357 (0.18 (1.08| 0.66 | 3.65|3.47 (273|284 | 7.24 | 7.06 ns
16 mA Std. 097 |339(0.18(1.08| 0.66 |3.46 |3.36 [ 278|292 | 7.06 | 6.95 ns
24 mA Std. 097 |3.38(0.18 (1.08| 0.66 | 3.38|3.38 (283 (3.25| 6.98 | 6.98 ns

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

Table 2-84« 2.5V 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 = 2.3V
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 | 277 (018 | 1.08| 0.66 |2.83 (260|226 | 208 | 6.42 6.19 ns
4 mA Std. 097 | 277 (018 (108 | 0.66 |2.83 (260|226 |208| 6.42 6.19 ns
6 mA Std. 097 |234(0.18 (1.08| 0.66 | 239|208 |254|260| 599 | 5.68 ns
8 mA Std. 097 |234(0.18 (1.08| 0.66 | 239|208 |254|260| 599 | 5.68 ns
12 mA Std. 0.97 | 209 (0.18 (1.08 | 0.66 |2.14 | 183 (273|293 | 573 | 543 ns
16 mA Std. 097 |2.05(0.18 (108 | 0.66 209 (178|278 | 3.02| 5.69 5.38 ns
24 mA Std. 097 | 2.06 (0.18 | 1.08| 0.66 | 210 | 1.72|283|3.35]| 5.70 5.32 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 2-85« 2.5V 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 = 2.3V
Applicable to Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tze | tzn | tiz | thz | tzs tzns | Units
2mA Std. 097 (442018 (1.08| 0.66 [4.51|4.10|1.96 | 1.85]| 8.10 7.69 ns
4 mA Std. 097 | 442|018 (1.08| 0.66 |451|4.10|196|1.85| 810 | 7.69 ns
6 mA Std. 097 (362018 (108 | 066 [3.70|352|221|232] 7.29 7.11 ns
8 mA Std. 097 (362018 (1.08| 066 [3.70|352|221|232]| 7.29 7.11 ns
12 mA Std. 097 (3.09)0.18(1.08| 066 [3.15]|3.09]|239 (261 6.74 6.68 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 2-104 » 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 Banks

& Microsemi

Power Matters.

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 2.62 0.18 | 0.98 | 0.66 2.67 259 | 167 | 1.29 | 2.62 ns
4 mA Std. 2.18 0.18 | 0.98 | 0.66 2.22 193 | 197 | 2.06 | 2.18 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.
1.2V DC Core Voltage
Table 2-105+ 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 = 1.7V
Applicable to Advanced I/0O Banks
Drive Strength Speed Grade | tpout | tor | toin | tpy | teocuT | tzL tzn ttz | thz | tzLs | tzus | Units
2 mA Std. 1.55 6.97 |0.26 111 1.10 | 7.08 | 6.48 | 2.87 | 2.29 | 12.87 | 12.27 ns
4 mA Std. 1.55 591 |026 111 1.10 | 6.01 | 557 (3.21|3.14| 11.79 | 11.36 ns
6 mA Std. 1.55 516 | 026|111 1.10 | 524 | 495 | 3.45(3.55]| 11.03 | 10.74 ns
8 mA Std. 155 | 490 |0.26(1.11| 1.10 | 498 | 4.81 |3.50 | 3.66 | 10.77 | 10.60 ns
12 mA Std. 155 | 483 | 026|111 | 1.10 | 490 | 4.83 | 3.58 | 4.08 | 10.68 | 10.61 ns
16 mA Std. 155 | 483 | 026|111 | 1.10 | 490 | 4.83 | 3.58 | 4.08 | 10.68 | 10.61 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-106 » 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 Advanced I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 155 (3731026 (111 | 1.10 | 3.71 | 3.73 | 2.86 | 2.34 | 9.49 9.51 ns
4 mA Std. 155 (312026 (111 | 1.10 | 3.16 | 297 | 3.21 | 3.22 | 8.95 8.75 ns
6 mA Std. 155 | 279 (026|111 | 1.10 | 283 (259|345 |3.65| 862 | 8.38 ns
8 mA Std. 155 | 273 (026|111 110 |2.77 (252|350 |3.75| 8.56 8.30 ns
12 mA Std. 155 | 272|026 |1.11 | 1.10 |(2.76 | 243 | 3.58 | 419 | 855 | 8.22 ns
16 mA Std. 155 (2721026 (111 | 1.10 | 2.76 | 2.43 | 3.58 | 4.19 [ 8.55 8.22 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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Timing Characteristics
1.5V DC Core Voltage

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

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

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

Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

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

X
—
©]

Enable E{I—
DX

D_Enable

Figure 2-16 « Timing Model of Registered 1/0O Buffers with Synchronous Enable and Asynchronous Preset
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Table 2-183 « AGL060 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.14V

IGLOO Low Power Flash FPGAs

Std.

Parameter Description Min .t Max.? | Units
tRCKL Input Low Delay for Global Clock 2.04 2.33 ns
tRCKH Input High Delay for Global Clock 2.10 251 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.65 ns
trRcksw Maximum Skew for Global Clock 0.40 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 2-184 « AGL125 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC =1.14 V

Std.

Parameter Description Min.1 Max.?2 | Units
tRCKL Input Low Delay for Global Clock 2.08 2.54 ns
tRCKH Input High Delay for Global Clock 2.15 2.77 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.65 ns
trRcksw Maximum Skew for Global Clock 0.62 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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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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CS121 CS121 CS121

Pin Number | AGLO60 Function Pin Number | AGLO60 Function Pin Number | AGLO60 Function
Al GNDQ D4 I010RSBO G7 VCC
A2 I001RSBO D5 I011RSBO G8 GDCO0/I046RSB0
A3 GAA1/I003RSBO D6 I018RSB0O G9 GDA1/I049RSBO
A4 GAC1/I0O07RSBO D7 I032RSB0 G10 GDBO0/IO48RSB0
A5 I015RSBO D8 I031RSBO G11 GCAO0/IO40RSBO
A6 I013RSBO D9 GCA2/I041RSB0 H1l I075RSB1
A7 I017RSBO D10 IO30RSBO H2 I076RSB1
A8 GBB1/1022RSB0 D11 I033RSBO H3 GFC2/I078RSB1
A9 GBA1/1024RSB0 El I087RSB1 H4 GFA2/I080RSB1
Al0 GNDQ E2 GFCO0/I085RSB1 H5 I077RSB1
All VMVO E3 I092RSB1 H6 GEC2/I066RSB1
Bl GAA2/I095RSB1 E4 I094RSB1 H7 I054RSB1
B2 IO00RSBO E5 VCC H8 GDC2/I053RSB1
B3 GAA0/IO02RSB0O E6 VCCIBO H9 VITAG
B4 GACO0/IO06RSBO E7 GND H10 TRST
B5 I008RSBO E8 GCCO0/I036RSB0O H11 1044RSBO0
B6 I012RSBO E9 I034RSBO J1 GEC1/I074RSB1
B7 I016RSBO E10 GCB1/I037RSB0 J2 GECO0/I0O73RSB1
B8 GBC1/I020RSBO E11l GCC1/I035RSB0O J3 GEB1/1072RSB1
B9 GBBO0/I021RSBO F1* VCOMPLF J4 GEAO0/IO69RSB1
B10 GBB2/1027RSB0 F2 GFBO0/IO83RSB1 J5 FF/GEB2/1067RSB1
B11 GBA2/1025RSB0 F3 GFA0/I082RSB1 J6 I062RSB1
C1 I089RSB1 F4 GFC1/1086RSB1 J7 GDAZ2/I051RSB1
Cc2 GAC2/I091RSB1 F5 VCCIB1 J8 GDB2/I052RSB1
C3 GAB1/IO05RSB0O F6 VCC J9 TDI
C4 GABO/IO04RSBO F7 VCCIBO J10 TDO
C5 IO09RSBO F8 GCB2/I042RSB0 J11 GDC1/1045RSB0O
C6 I014RSBO F9 GCC2/1043RSB0O K1 GEBO0/IO71RSB1
c7 GBAO0/I023RSB0O F10 GCBO0/IO38RSBO K2 GEA1/I070RSB1
C8 GBCO0/I019RSBO0 F11 GCA1/I039RSB0 K3 GEA2/I068RSB1
C9 I026RSBO G1* VCCPLF K4 I064RSB1
C10 I028RSBO G2 GFB2/I079RSB1 K5 I060RSB1
Cl1 GBC2/I029RSB0O G3 GFA1/I081RSB1 K6 IO59RSB1
D1 I088RSB1 G4 GFB1/I084RSB1 K7 I0O56RSB1
D2 IO90RSB1 G5 GND K8 TCK
D3 GAB2/I093RSB1 G6 VCCIB1 K9 T™MS

Note: *Pin numbers F1 and G1 must be connected to ground because a PLL is not supported for AGLO60-CS/G121.
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CS196 CS196 CS196

Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
Al GND c9 1023RSBO0 F3 I0113RSB1
A2 GAAQ/IO00RSBO C10 I029RSB0 F4 I0112RSB1
A3 GACO0/I0O04RSB0O C11 VCCIBO F5 I0111RSB1
A4 GAC1/IO05RSB0O C12 1042RSB0 F6 NC
A5 IO09RSBO C13 GNDQ F7 VCC
A6 I015RSBO Cl4 1044RSBO F8 VCC
A7 I018RSBO D1 I0127RSB1 F9 NC
A8 1022RSB0 D2 I0129RSB1 F10 I007RSBO
A9 I027RSB0 D3 GAA2/10132RSB1 F11 I025RSB0
Al0 GBCO0/IO35RSB0 D4 10126RSB1 F12 I0O10RSBO
All GBBO0/I0O37RSBO D5 I006RSBO F13 I033RSBO
Al12 GBB1/I0O38RSB0O D6 I013RSBO F14 I047RSBO
Al13 GBA1/I0O40RSB0O D7 I019RSBO G1 GFB1/I0121RSB1
Al4d GND D8 I1021RSBO0O G2 GFA0/I0119RSB1
B1 VCCIB1 D9 I026RSBO G3 GFA2/10117RSB1
B2 VMVO D10 I031RSBO G4 VCOMPLF
B3 GAA1/I001RSBO D11 I030RSBO G5 GFCO0/10122RSB1
B4 GAB1/IO03RSBO D12 VMVO G6 VCC
B5 GND D13 I046RSBO G7 GND
B6 I016RSBO D14 GBC2/I045RSB0 G8 GND
B7 I020RSBO E1l I0125RSB1 G9 VCC
B8 1024RSB0 E2 GND G10 GCCO0/I052RSB0O
B9 I028RSBO E3 I0131RSB1 G1l1 GCB1/I0O53RSB0O
B10 GND E4 VCCIB1 G12 GCAO0/I056RSB0O
B11 GBC1/I036RSB0 ES NC G13 I048RSBO
B12 GBAO/IO39RSBO E6 I008RSBO G14 GCC2/I059RSB0
B13 GBA2/I041RSB0 E7 I017RSBO H1l GFBO0/I0O120RSB1
B14 GBB2/I043RSB0 E8 I012RSB0 H2 GFA1/10118RSB1
C1 GAC2/I0128RSB1 E9 I011RSBO H3 VCCPLF
Cc2 GAB2/I0130RSB1 E10 NC H4 GFB2/10116RSB1
C3 GNDQ E11 VCCIBO H5 GFC1/10123RSB1
C4 VCCIBO E12 I032RSB0 H6 VCC
C5 GABO0/IO02RSB0O E13 GND H7 GND
C6 I014RSBO E14 1034RSB0O H8 GND
Cc7 VCCIBO F1 10124RSB1 H9 VCC
C8 NC F2 I0114RSB1 H10 GCC1/1051RSB0O
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QN48
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Notes:

1. This is the bottom view of the package.
2. The die attach paddle center of the package is tied to ground (GND).

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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QN132 QN132 QN132

Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
Al GAB2/I069RSB1 A37 GBB1/I038RSB0O B25 GND
A2 I0130RSB1 A38 GBCO0/I035RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/IO58RSB0
A4 GFC1/10126RSB1 A40 1028RSB0 B28 GND
A5 GFBO0/IO123RSB1 A4l 1022RSB0 B29 GCBO0/IO54RSB0O
A6 VCCPLF A42 I018RSBO B30 GCC1/I051RSB0O
A7 GFA1/10121RSB1 A43 I014RSBO B31 GND
A8 GFC2/10118RSB1 Ad4 I011RSBO B32 GBB2/1043RSB0
A9 I0115RSB1 A45 I007RSBO B33 VMVO
Al10 VCC A46 VCC B34 GBAO/IO39RSB0O
All GEB1/I0110RSB1 A47 GAC1/IO05RSBO B35 GBC1/IO36RSB0O
Al12 GEAO0/I0107RSB1 A48 GABO/IO02RSB0O B36 GND
Al13 GEC2/10104RSB1 Bl IO68RSB1 B37 I026RSBO
Al4 I0100RSB1 B2 GAC2/I0131RSB1 B38 I021RSBO
Al5 VCC B3 GND B39 GND
Al6 I099RSB1 B4 GFCO0/I0125RSB1 B40 I013RSBO
Al7 I096RSB1 B5 VCOMPLF B41 I008RSBO
Al8 I094RSB1 B6 GND B42 GND
Al19 I091RSB1 B7 GFB2/I0119RSB1 B43 GACO0/IO04RSBO
A20 I085RSB1 B8 I0116RSB1 B44 GNDQ
A21 I079RSB1 B9 GND C1l GAA2/I067RSB1
A22 VCC B10 GEBO0/IO109RSB1 Cc2 I0132RSB1
A23 GDB2/I071RSB1 B11 VMV1 C3 VCC
A24 TDI B12 FF/GEB2/I0105RSB1 C4 GFB1/10124RSB1
A25 TRST B13 I0101RSB1 C5 GFAO0/I0122RSB1
A26 GDC1/I061RSB0O B14 GND C6 GFA2/10120RSB1
A27 VCC B15 I098RSB1 c7 10117RSB1
A28 I060RSBO B16 I095RSB1 C8 VCCIB1
A29 GCC2/I059RSB0O B17 GND C9 GEA1/10108RSB1
A30 GCA2/I057RSB0 B18 I087RSB1 C10 GNDQ
A3l GCA0/IO56RSB0 B19 I081RSB1 Ccl11 GEA2/I0106RSB1
A32 GCB1/IO53RSB0 B20 GND C12 I0103RSB1
A33 I049RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS Cl4 I097RSB1
A35 1044RSB0 B23 TDO C15 I093RSB1
A36 GBA2/1041RSBO B24 GDCO0/1062RSB0 C16 I089RSB1
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FG144
Pin Number [ AGL1000 Function

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

K6 I0152RSB2

K7 GND

K8 I0117RSB2

K9 GDC2/10116RSB2

K10 GND

K11 GDAO0/IO113NDB1

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

L10 VITAG

L11 VMV2

L12 TRST

M1 GNDQ

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

M10 VCCIB2

M11 VPUMP

M12 GNDQ
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FG484
Pin Number | AGL400 Function
B7 NC
B8 NC
B9 NC
B10 NC
B11 NC
B12 NC
B13 NC
B14 NC
B15 NC
B16 NC
B17 NC
B18 NC
B19 NC
B20 NC
B21 VCCIB1
B22 GND
C1 VCCIB3
Cc2 NC
C3 NC
Cc4 NC
C5 GND
C6 NC
Cc7 NC
C8 VCC
C9 VCC
c10 NC
Cl1 NC
C12 NC
C13 NC
Ci14 VCC
C15 VCC
C16 NC
C17 NC
C18 GND
C19 NC
Cc20 NC
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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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Package Pin Assignments

FG484
Pin Number | AGL400 Function

H19 1066PDB1
H20 VCC
H21 NC
H22 NC

J1 NC

J2 NC

J3 NC

J4 I0150NDB3
J5 I0149NPB3
J6 I0O09RSBO
J7 I0152UDB3
J8 VCCIB3
J9 GND
J10 VCC
J11 VCC
J12 VCC
J13 VCC
Ji4 GND
J15 VCCIB1
J16 1062NDB1
Ji7 I049RSB0
J18 1064PPB1
J19 I066NDB1
J20 NC
J21 NC
J22 NC

K1 NC

K2 NC

K3 NC

K4 I0148NDB3
K5 10148PDB3
K6 10149PPB3
K7 GFC1/10147PPB3
K8 VCCIB3
K9 VCC
K10 GND
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Revision Changes Page
Revision 19 The following sentence was removed from the "Advanced Architecture" section: 1-3
(continued) “In addition, extensive on-chip programming circuitry allows for rapid, single-voltage

(3.3 V) programming of IGLOO devices via an IEEE 1532 JTAG interface” (SAR

28756).

The "Specifying 1/0 States During Programming" section is new (SAR 21281). 1-8

Values for VCCPLL at 1.2 V —-1.5 V DC core supply voltage were revised in Table 2-2 ¢ 2-2
Recommended Operating Conditions 1 (SAR 22356).

The value for VPUMP operation was changed from "0 to 3.45 V" to "0 to 3.6 V" (SAR
25220).

The value for VCCPLL 1.5 V DC core supply voltage was changed from "1.4t0 1.6 V" to
"1.425to 1.575 V" (SAR 26551).

The notes in the table were renumbered in order of their appearance in the table (SAR
21869).

The temperature used in EQ 2 was revised from 110°C to 100°C for consistency with 2-6
the limits given in Table 2-2 « Recommended Operating Conditions 1. The resulting
maximum power allowed is thus 1.28 W. Formerly it was 1.71 W (SAR 26259).

Values for CS196, CS281, and QN132 packages were added to Table 2-5 « Package 2-6
Thermal Resistivities (SARs 26228, 32301).

Table 2-6 « Temperature and Voltage Derating Factors for Timing Delays (normalized to 2-7
TJ =70°C, VCC = 1.425 V) and Table 2-7 « Temperature and Voltage Derating Factors
for Timing Delays (normalized to TJ = 70°C, VCC = 1.14 V) were updated to remove
the column for —20°C and shift the data over to correct columns (SAR 23041).

The tables in the "Quiescent Supply Current" section were updated with revised notes 2-7
on IDD (SAR 24112). Table 2-8 « Power Supply State per Mode is new.

The formulas in the table notes for Table 2-41 < 1/O Weak Pull-Up/Pull-Down| 2-37
Resistances were corrected (SAR 21348).

The row for 110°C was removed from Table 2-45 ¢ Duration of Short Circuit Event| 2-40
before Failure. The example in the associated paragraph was changed from 110°C to
100°C. Table 2-46 « 1/O Input Rise Time, Fall Time, and Related 1/O Reliabilityl was
revised to change 110° to 100°C. (SAR 26259).

The notes regarding drive strength in the "Summary of I/O Timing Characteristics —| 2-28,
Default I/0O Software Settings" section, "3.3 V LVCMOS Wide Range" section and "1.2 2-47,
V LVCMOS Wide Range" section tables were revised for clarification. They now state| 2-77
that the minimum drive strength for the default software configuration when run in wide
range is +100 pA. The drive strength displayed in software is supported in normal range
only. For a detailed I/V curve, refer to the IBIS models (SAR 25700).

The following sentence was deleted from the "2.5 V LVCMOS" section (SAR 24916): "It[ 2-56
uses a 5 V—tolerant input buffer and push-pull output buffer."

The values for Fpprimax @nd Fppomax Were updated in the tables in the "Input DDR| 2-94,
Module" section and "Output DDR Module" section (SAR 23919). 2-97

The following notes were removed from Table 2-147 « Minimum and Maximum DC Input| 2-81
and Output Levels (SAR 29428):

+5%

Differential input voltage = +350 mv

Table 2-189 « IGLOO CCC/PLL Specification and Table 2-190 ¢ IGLOO CCC/PLL| 2-115
Specification were updated. A note was added to both tables indicating that when the
CCC/PLL core is generated by Mircosemi core generator software, not all delay values
of the specified delay increments are available (SAR 25705).
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Revision / Version Changes Page
Revision 18 (Nov 2009) [The version changed to v2.0 for IGLOO datasheet chapters, indicating the N/A
datasheet contains information based on final characterization. Please review the
datasheet carefully as most tables were updated with new data.
Revision 17 (Sep 2009) [The "Reprogrammable Flash Technology" section was modified to add "250 MHz
Product Brief v1.6 (1.5 V systems) and 160 MHz (1.2 V systems) System Performance."
"IGLOO Ordering Information" was revised to note that halogen-free packages 11
are available with RoHS-compliant packaging.
Table 1-1 « I/O Standards Supported is new. 1-7
The definitions of hot-swap and cold-sparing were added to the "I/Os with 1-7
Advanced I/O Standards" section.
Revision 16 (Apr 2009) [M1AGL400 is no longer offered and was removed from the "IGLOO Devices"| I, llI, IV
Product Brief v1.5 product table, "IGLOO Ordering Information”, and "Temperature Grade
Offerings".
The —F speed grade is no longer offered for IGLOO devices. The speed grade( I, IV
column and note regarding —F speed grade were removed from "IGLOO Ordering
Information”. The "Speed Grade and Temperature Grade Matrix" section was
removed.
This datasheet now has fully characterized data and has moved from being N/A
Advance to a Production version. The version number changed from Advance
v0.5 to v2.0.
Please review the datasheet carefully as most tables were updated with new
data.
DC and Switching 3.3 V LVCMOS and 1.2 V LVCMOS Wide Range support was added to the
Characteristics datasheet. This affects all tables that contained 3.3 V LVCMOS and 1.2 V
Advance v0.6 LVCMOS data.
I and Iy input leakage current information was added to all "Minimum and| N/A
Maximum DC Input and Output Levels" tables.
—F was removed from the datasheet. The speed grade is no longer supported. N/A
The notes in Table 2-2 « Recommended Operating Conditions 1 were updated. 2-2
Table 2-4 « Overshoot and Undershoot Limits 1 was updated. 2-3
Table 2-5 « Package Thermal Resistivities was updated. 2-6
Table 2-6 ¢ Temperature and Voltage Derating Factors for Timing Delays 2-7
(normalized to TJ = 70°C, VCC =1.425V) and Table 2-7 « Temperature and
Voltage Derating Factors for Timing Delays (normalized to TJ = 70°C,
VCC =1.14 V) were updated.
In Table 2-191 « RAM4K9 and Table 2-193 « RAM4K9, the following specifications| 2-122
were removed: and
t 2-124
WRO
tcekH
In Table 2-192 « RAM512X18 and Table 2-194 « RAM512X18, the following| 2-123
specifications were removed: and
t 2-125
WRO
tcekH
Revision 15 (Feb 2009) [The "QN132" pin table for the AGL060 device is new. 4-31
Packaging v1.9
Revision 27 5-6



