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IGLOO PLUS Ordering Information

AGLP125 V2 - CSs G 289 Y |

L Application (Temperature Range)

PP= Pre-Production

L— Security Feature

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

Blank = Device Does Not Include License to Implement IP Based

L—Package Lead Count

L Lead-Free Packaging
Blank = Standard Packaging
G= RoHS-Compliant Packaging

L— Package Type

CS = Chip Scale Package (0.5 mm and 0.8 mm pitches)
VQ = Very Thin Quad Flat Pack (0.4 mm pitch)

L— Supply Voltage
2=12Vto15V
5 =15Vonly
L— Part Number

AGLP030 = 30,000 System Gates
AGLPO060 = 60,000 System Gates
AGLP125 = 125,000 System Gates

Blank = Commercial (0°C to +85°C junction temperature)
| = Industrial (—40°C to +100°C junction temperature)

ES= Engineering Sample (room temperature only)

LICENSED

COUNTERMEASURES

on the Cryptography Research, Inc. (CRI) Patent Portfolio

1. Marking information: IGLOO PLUS V2 devices do not have a V2 marking, but IGLOO PLUS V5 devices are marked accordingly.

2.

"G" indicates RoHS-compliant packages.
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2 —IGLOO PLUS DC and Switching Characteristics

General Specifications

Operating Conditions

Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Absolute Maximum Ratings are stress ratings only; functional operation of the device at these or any
other conditions beyond those listed under the Recommended Operating Conditions specified in
Table 2-2 on page 2-2 is not implied.

Table 2-1 + Absolute Maximum Ratings

Symbol Parameter Limits Units
VCC DC core supply voltage -0.31t0 1.65 \%
VJTAG JTAG DC voltage -0.3t03.75 \
VPUMP Programming voltage -0.3t03.75 V
VCCPLL Analog power supply (PLL) -0.3t0 1.65 \Y,
VCCI DC I/O buffer supply voltage -0.3t03.75 \Y,
ik /0 input voltage -0.3V1t03.6V Y,
Ts1g 2 Storage temperature —65 to +150 °C
T,? Junction temperature +125 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.

2. For flash programming and retention maximum limits, refer to Table 2-3 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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Table 2-2 «+ Recommended Operating Conditions 2
Symbol Parameter Commercial Industrial Units
T, Junction temperature® Oto+85 —40 to +100 °C
veesd 1.5 V DC core supply voltage * 1.425t01.575 | 1.425t01.575 | V
1.2 V=1.5 V wide range core voltage®® 11410 1.575 | 1.14t0 1575 | V
VJTAG JTAG DC voltage 1410 3.6 1.410 3.6 \Y
VPUMP’ Programming voltage Programming mode 3.1510 3.45 3.151t0 3.45 \Y
Operation 0to 3.6 0to 3.6 \%
VCCPLLE Analog power supply (PLL) |1.5V DC core supply voltage4 1.425t01.575 | 1.425t0 1.575 \%
1.2V-1.5V wide range core| 1.14t01.575 | 1.14t0 1.575 \%
voltage®
VCCI 1.2V DC supply voltage5 1.14t0 1.26 1.14 t0 1.26 \Y
1.2 V DC wide range supply voltage5 11410 1.575 | 1.141t01.575 V
1.5V DC supply voltage 1.4251t01.575 | 1.425t01.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 \%
2.5V DC supply voltage 23t02.7 23t02.7 V
3.3 V wide range DC supply voltage9 271036 2.71t03.6 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 \%
Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.
2. To ensure targeted reliability standards are met across ambient and junction operating temperatures, Microsemi
recommends that the user follow best design practices using Microsemi’s timing and power simulation tools.
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 2-21 on page 2-19. VCCI should be at the same voltage within a given I/O bank.
4. For IGLOO® PLUS V5 devices

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

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

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 PLUS FPGA Fabric User’s
Guide for further information.

9. 3.3 V wide range is compliant to the JDEC8b specification and supports 3.0 V VCCI operation.

10. VMV pins must be connected to the corresponding VCCI pins. See the "Pin Descriptions" chapter of the IGLOO FPGA
Fabric User's Guide for further information.

11. 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 regarding custom settings, refer to the New Project Dialog Box in the Libero SoC
Online Help.
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Calculating Power Dissipation

Quiescent Supply Current

Quiescent supply current (Ipp) calculation depends on multiple factors, including operating voltages
(VCC, VCCI, and VJTAG), operating temperature, system clock frequency, and power mode usage.
Microsemi recommends using the Power Calculator and SmartPower software estimation tools to
evaluate the projected static and active power based on the user design, power mode usage, operating
voltage, and temperature.

Table 2-8 « Power Supply State per Mode

Power Supply Configurations
Modes/Power Supplies VCC VCCPLL VCCI VJTAG VPUMP
Flash*Freeze On On On On On/off/floating
Sleep Off Off On Off Off
Shutdown Off Off Off Off Off
No Flash*Freeze On On On On On/off/floating

Note: Off: Power Supply level =0 V

Table 2-9 « Quiescent Supply Current (IDD) Characteristics, IGLOO PLUS Flash*Freeze Mode*

Core Voltage AGLP030 AGLP060 AGLP125 Units
Typical (25°C) 1.2V 4 8 13 MA
1.5V 6 10 18 MA

Note: *IDD includes VCC, VPUMP, VCCI, VJTAG, and VCCPLL currents.

Table 2-10 » Quiescent Supply Current (IDD) Characteristics, IGLOO PLUS Sleep Mode*

ICCI Current Core Voltage AGLP030 | AGLP060 | AGLP125 | Units
VCCI = 1.2 V (per bank) Typical (25°C) 1.2V 1.7 1.7 1.7 MA
VCCI = 1.5V (per bank) Typical (25°C) 1.2V/15V 1.8 1.8 1.8 MA
VCCI = 1.8 V (per bank) Typical (25°C) 1.2V/15V 1.9 1.9 1.9 MA
VCCI = 2.5V (per bank) Typical (25°C) 1.2V/15V 2.2 22 2.2 PA
VCCI = 3.3 V (per bank) Typical (25°C) 1.2V/15V 2.5 25 25 MA

Note: *IDD = NBANKS *ICCI

Table 2-11 » Quiescent Supply Current (IDD) Characteristics, IGLOO PLUS Shutdown Mode
Core Voltage AGLP030 AGLP060 AGLP125 Units
Typical (25°C) 1.2V/15V 0 0 0 MA
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Table 2-29 « 1/0 Weak Pull-Up/Pull-Down Resistances

&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R(WEAK PULL-UP)" R(WEAK PULL-DOWN)”
(©) (©)
VCCI Min. Max. Min. Max.
3.3V 10K 45 K 10K 45 K
3.3 V (wide range 1/0s) 10K 45K 10K 45K
25V MK 55K 12K 74 K
1.8V 18 K 70 K 17K 110K
1.5V 19K 90 K 19K 140 K
1.2V 25K 110K 25K 150 K
1.2 V (wide range 1/Os) 19K 110K 19K 150 K
Notes:
1. Rweak puLL-up-max) = (VCCImax — VOHspec) / lyyeak puLL-UP-MIN)
2. Rweak puLLDowN-max) = (VOLspec) / liweak PULLDOWN-MIN)
Table 2-30 « 1/0 Short Currents IOSH/IOSL
Drive Strength IOSL (mA)* IOSH (mA)*

3.3V LVTTL/3.3VLVCMOS 2 mA 27 25

4 mA 27 25

6 mA 54 51

8 mA 54 51

12 mA 109 103

16 mA 109 103
3.3 V LVCMOS Wide Range 100 pA Same as equivalent software default drive
2.5V LVCMOS 2 mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32

12 mA 74 65
1.8V LVCMOS 2 mA 11 9

4 mA 22 17

6 mA 44 35

8 mA 44 35
1.5V LVCMOS 2 mA 16 13

4 mA 33 25
1.2V LVCMOS 2 mA 26 20
1.2 V LVCMOS Wide Range 100 pA 26 20
Note: *T;=100°C
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IGLOO PLUS DC and Switching Characteristics

The length of time an I/O can withstand IOSH/IOSL events depends on the junction temperature. The

reliability data below is based on a 3.3 V, 12 mA I/O setting, which is the worst case for this type of
analysis.

For example, at 100°C, the short current condition would have to be sustained for more than six months
to cause a reliability concern. The I/O design does not contain any short circuit protection, but such
protection would only be needed in extremely prolonged stress conditions.

Table 2-31 « Duration of Short Circuit Event before Failure

Temperature Time before Failure

—40°C > 20 years

0°C > 20 years

25°C > 20 years

70°C 5 years

85°C 2 years

100°C 6 months

Table 2-32 » Schmitt Trigger Input Hysteresis

Hysteresis Voltage Value (Typ.) for Schmitt Mode Input Buffers

Input Buffer Configuration Hysteresis Value (typ.)

3.3 VLVTTL/LVCMOS (Schmitt trigger mode) 240 mV

2.5V LVCMOS (Schmitt trigger mode) 140 mV

1.8 V LVCMOS (Schmitt trigger mode) 80 mV

1.5V LVCMOS (Schmitt trigger mode) 60 mV

1.2 V LVCMOS (Schmitt trigger mode) 40 mV
Table 2-33 + 1/0O Input Rise Time, Fall Time, and Related I/O Reliability

Input Rise/Fall Time Input Rise/Fall Time

Input Buffer (min.) (max.) Reliability
LVTTL/LVCMOS  (Schmitt  trigger No requirement 10ns”* 20 years (100°C)
disabled)

LVTTL/LVCMOS (Schmitt trigger No requirement No requirement, but input 20 years (100°C)
enabled) noise voltage cannot

exceed Schmitt
hysteresis.

Note: *The maximum input rise/fall time is related to the noise induced into the input buffer trace. If the noise is low,
then the rise time and fall time of input buffers can be increased beyond the maximum value. The longer the
rise/fall times, the more susceptible the input signal is to the board noise. Microsemi recommends signal

integrity evaluation/characterization of the system to ensure that there is no excessive noise coupling into input
signals.
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Timing Characteristics

Applies to 1.5 V DC Core Voltage

Table 2-48 « 2.5V LVCMOS Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V

&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

Drive Strength Speed Grade | tpout | tor | toin | tpy | trys | teout | tzL | tzn | tz | thz | Units
4 mA STD 0.97 | 4441018 |1.06| 1.22 | 0.66 | 4.53 |4.15|1.80| 1.70 ns
6 mA STD 097 |3.61|018|1.06| 1.22 | 0.66 | 3.69 | 3.50 | 2.05 | 2.18 ns
8 mA STD 0.97 |361(0.18|1.06( 1.22 | 0.66 | 3.69 | 3.50 | 2.05 | 2.18 ns
12 mA STD 0.97 |3.07|1018|1.06| 1.22 | 0.66 | 3.14 | 3.03 | 2.22 | 2.48 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-49 » 2.5 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V

Drive Strength Speed Grade | tpout | tor | toin | tpy | teys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 097 (2411018 ]1.06| 1.22 | 066 | 247|222 |1.79(1.77| ns
6 mA STD 097 |1.99(0.18|1.06 | 1.22 | 0.66 | 2.04 |1.75]|2.04 (225 ns
8 mA STD 097 [199]0.18]1.06| 1.22 [ 0.66 |2.04|1.75|2.04[225| ns
12 mA STD 097 |1.77 (0.18 | 1.06 | 1.22 | 0.66 | 1.81 | 1.51]|2.22 (256 | ns
Notes:

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

Applies to 1.2 V DC Core Voltage

Table 2-50 2.5 LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCC,=2.3 V

Drive Strength Speed Grade | tpout | top | toin | tpy | trys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 098 | 504019119 140 | 0.67 | 512 |4.65|2.22]|2.36 ns
6 mA STD 098 419019119 140 | 0.67 | 4.25|3.98|2.48|2.85 ns
8 mA STD 098 419019119 140 | 0.67 | 4.25|3.98 248|285 ns
12 mA STD 098 | 363019119 140 | 0.67 | 3.69|3.50 | 2.66 | 3.16 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-51 « 2.5 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | tpys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 098 (296019119 | 140 | 067 |3.00]|2.67|222(246| ns
6 mA STD 098 |252(0.19 119 140 | 0.67 | 256 (2.18 |247 (295 ns
8 mA STD 098 (2521019119 | 140 | 067 | 256|218 |247[295| ns
12 mA STD 098 [229]019]1.19| 140 [ 067 | 232|194 |265(3.27| ns
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
2. Software default selection highlighted in gray.
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Timing Characteristics
Applies to 1.2 V DC Core Voltage

Table 2-70 1.2 V LVCMOS Wide Range Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =1.14 V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tPYS tEOUT tZL tZH tLZ tHZ Units
100 pA 2mA STD 098 | 827 019 | 157 | 234 | 067 |7.94]6.77 | 3.00 | 3.11 ns
Notes:

1. The minimum drive strength for any LVCMOS 1.2 V software configuration when run in wide range is +100 yA. Drive
strength displayed in the software is 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 2-6 for derating values.

Table 2-71 «+ 1.2 V LVCMOS Wide Range High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength 0ption1 Grade tDOUT tDP tDlN tpy tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 2 mA STD 098 | 3.38 1019 157 | 234 | 067 | 3.26 [2.78 1299 [ 3.24 | ns
Notes:

1. The minimum drive strength for any LVCMOS 1.2 V software configuration when run in wide range is +100 uA. Drive
strength displayed in the software is 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 2-6 for derating values.
3. Software default selection highlighted in gray.

2-40
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Table 2-73 - Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
torp Data Hold Time for the Output Data Register FF, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOoREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
toRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toesup Data Setup Time for the Output Enable Register JJ, HH
toeHD Data Hold Time for the Output Enable Register JJ, HH
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
toEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register Il, HH
ticLka Clock-to-Q of the Input Data Register AA EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register DD, EE
tREMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA

Note: *See Figure 2-13 on page 2-43 for more information.

2-44
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Output Register

tOCKMPWH tOCKMF’W _

CL_/K \_/50% [_\1/_\1//{_\1/[_\2// - \

tSUD tOHD
Data_out 1 50% 0 50% X X
tOREMF’RE
tOWPR EECPRE
Preset 50%/ 0% ,—1&50%
towclr | IORECCLR toremcLR
Clear 50%}! *%% / %50%
tOPREZQ

tOCLKQ

Figure 2-15 « Output Register Timing Diagram
Timing Characteristics
1.5 V DC Core Voltage

Table 2-76 « Output Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. | Units
tocLka Clock-to-Q of the Output Data Register 066 | ns
tosup Data Setup Time for the Output Data Register 033 ns
toup Data Hold Time for the Output Data Register 0.00 ( ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 082 ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 0.88 | ns
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register 0.00 | ns
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register 024 ns
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register 0.00 [ ns
toRECPRE Asynchronous Preset Recovery Time for the Output Data Register 024 ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 019 | ns
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 019 ns
tockmpwH | Clock Minimum Pulse Width High for the Output Data Register 0.31 ns
tockmPwL Clock Minimum Pulse Width Low for the Output Data Register 028 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Figure 2-20 « Timing Model and Waveforms
Timing Characteristics
1.5V DC Core Voltage
Table 2-82 « Register Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V
Parameter Description Std. | Units
tcLka Clock-to-Q of the Core Register 0.89 ns
tsup Data Setup Time for the Core Register 0.81 ns
tHp Data Hold Time for the Core Register 0.00 ns
tsue Enable Setup Time for the Core Register 0.73 ns
the Enable Hold Time for the Core Register 0.00 ns
tcLr2a Asynchronous Clear-to-Q of the Core Register 0.60 ns
tprE2Q Asynchronous Preset-to-Q of the Core Register 0.62 ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.24 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.23 ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.30 ns
twPRrE Asynchronous Preset Minimum Pulse Width for the Core Register 0.30 ns
tekMPWH Clock Minimum Pulse Width High for the Core Register 0.56 ns
tekmPwL Clock Minimum Pulse Width Low for the Core Register 0.56 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Timing Waveforms
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Figure 2-30 « FIFO Read
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IGLOO PLUS DC and Switching Characteristics
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Pin Descriptions and Packaging

JTAG Pins

Low power flash devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run
at any voltage from 1.5V to 3.3 V (nominal). VCC must also be powered for the JTAG state machine to
operate, even if the device is in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to the
part must be supplied to allow JTAG signals to transition the device. Isolating the JTAG power supply in a
separate 1/0O 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 VJTAG pin together with the TRST
pin could be tied to GND.

TCK Test Clock

Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal pull-
up/-down resistor. If JTAG is not used, Microsemi recommends tying off TCK to GND through a resistor
placed close to the FPGA pin. This prevents JTAG operation in case TMS enters an undesired state.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements. Refer to Table 3-2
for more information.

Table 3-2 - Recommended Tie-Off Values for the TCK and TRST Pins

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

1. Equivalent parallel resistance if more than one device is on the JTAG chain

2. The TCK pin can be pulled up/down.
3. The TRST pin is pulled down.

TDI Test Data Input

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

TDO Test Data Output
Serial output for JTAG boundary scan, ISP, and UJTAG usage.
TMS Test Mode Select

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

TRST Boundary Scan Reset Pin

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

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

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

3-4
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IGLOO PLUS Low Power Flash FPGAs

CS201 CS201 CS201
AGLP030 AGLP030 AGLP030
Pin Number Function Pin Number Function Pin Number Function
H14 I045RSB1 L15 IO58RSB1 P5 I087RSB2
H15 I043RSB1 M1 IO93RSB3 P6 I086RSB2
J1 GEA0/I0107RSB3 M2 I092RSB3 P7 I084RSB2
J2 I0105RSB3 M3 I0O97RSB3 P8 IO80RSB2
J3 I0104RSB3 M4 GND P9 I074RSB2
J4 I0102RSB3 M5 NC P10 I073RSB2
J6 VCCIB3 M6 IO79RSB2 P11 I076RSB2
J7 GND M7 I077RSB2 P12 I067RSB2
J8 VCC M8 I072RSB2 P13 I064RSB2
J9 GND M9 IO70RSB2 P14 VPUMP
J10 VCCIB1 M10 I061RSB2 P15 TRST
J12 NC M11 IO59RSB2 R1 NC
J13 NC M12 GND R2 NC
J14 I052RSB1 M13 NC R3 I091RSB2
J15 IO50RSB1 M14 IO55RSB1 R4 FF/IO90RSB2
K1 I0103RSB3 M15 IO56RSB1 R5 I089RSB2
K2 I0101RSB3 N1 NC R6 I083RSB2
K3 IO99RSB3 N2 NC R7 I082RSB2
K4 I0O100RSB3 N3 GND R8 I085RSB2
K6 GND N4 NC R9 I078RSB2
K7 VCCIB2 N5 IO88RSB2 R10 IO69RSB2
K8 VCCIB2 N6 I081RSB2 R11 I062RSB2
K9 VCCIB2 N7 I075RSB2 R12 IO60RSB2
K10 VCCIB1 N8 I068RSB2 R13 T™MS
K12 NC N9 IO66RSB2 R14 TDI
K13 I057RSB1 N10 IO65RSB2 R15 TCK
K14 I049RSB1 N11 I071RSB2
K15 I053RSB1 N12 IO63RSB2
L1 I096RSB3 N13 GND
L2 I098RSB3 N14 TDO
L3 I095RSB3 N15 VJTAG
L4 I094RSB3 P1 NC
L12 NC P2 NC
L13 NC P3 NC
L14 I051RSB1 P4 NC

Revision 17
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Package Pin Assignments

CS201 CS201 CS201
AGLP060 AGLP060 AGLP060
Pin Number Function Pin Number Function Pin Number Function
A1 I0150RSB3 C6 I007RSBO F3 I0145RSB3
A2 GAAO0/IO00RSBO c7 I016RSB0 F4 I0147RSB3
A3 GACO0/I004RSB0O Cs8 I021RSB0 F6 GND
A4 IO08RSB0O C9 I028RSB0 F7 VCC
A5 I011RSBO c10 GBB1/I033RSB0 F8 VCCIBO
A6 I015RSB0 c1 GBA1/1035RSB0 F9 VCCIBO
A7 I017RSB0 C12 GBB2/I038RSB1 F10 VCCIBO
A8 I018RSB0O C13 GND F12 I047RSB1
A9 I022RSB0 C14 I048RSB1 F13 I045RSB1
A10 I026RSB0 C15 IO39RSB1 F14 GCC1/I052RSB1
A11 I029RSB0 D1 I0146RSB3 F15 GCA1/I056RSB1
A12 GBC1/I031RSB0O D2 10144RSB3 G1* VCOMPLF
A13 GBA2/I036RSB1 D3 I0148RSB3 G2 GFB0/I0137RSB3
A14 I041RSB1 D4 GND G3 GFC0/I0139RSB3
A15 NC D5 GABO0/IO02RSB0 G4 I0143RSB3
B1 I0151RSB3 D6 GAC1/IO05RSB0O G6 VCCIB3
B2 GAB2/10154RSB3 D7 I014RSB0O G7 GND
B3 IO06RSB0O D8 I019RSB0O G8 VCC
B4 IO09RSBO D9 GBCO0/IO30RSB0O G9 GND
B5 I013RSB0 D10 GBB0/I032RSB0 G10 GND
B6 IO10RSBO D11 GBAO0/I034RSB0 G12 IO50RSB1
B7 I012RSB0 D12 GND G13 GCB1/I054RSB1
B8 I020RSB0O D13 GBC2/I040RSB1 G14 GCC2/I060RSB1
B9 I023RSB0 D14 I051RSB1 G15 GCA2/I058RSB1
B10 I025RSB0 D15 I044RSB1 H1* VCCPLF
B11 I024RSB0 E1 I0142RSB3 H2 GFA1/I0136RSB3
B12 I027RSB0 E2 I0149RSB3 H3 GFB1/I0138RSB3
B13 I037RSB1 E3 10153RSB3 H4 NC
B14 I046RSB1 E4 GAC2/I0152RSB3 H6 VCCIB3
B15 I042RSB1 E12 I043RSB1 H7 GND
C1 I0155RSB3 E13 I049RSB1 H8 VCC
C2 GAA2/10156RSB3 E14 GCCO0/I053RSB1 H9 GND
C3 GND E15 GCBO0/IO55RSB1 H10 VCCIB1
C4 GAA1/I001RSBO F1 10141RSB3 H12 GCB2/I059RSB1
C5 GAB1/I003RSB0 F2 GFC1/10140RSB3 H13 GCAO0/IO57RSB1
Note: *Pin numbers G1 and H1 must be connected to ground because a PLL is not supported for AGLP0O60-CS/G201.
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Package Pin Assignments

CS281
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Note: This is the bottom view of the package.
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Note

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

CS289
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Note: This is the bottom view of the package.

Note

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

CS289 CS289 CS289
AGLP030 AGLP030 AGLP030
Pin Number Function Pin Number Function Pin Number Function
G10 GND J13 I043RSB1 L16 NC
G11 GND J14 I0O51RSB1 L17 NC
G12 I040RSB1 J15 I0O52RSB1 M1 NC
G13 NC J16 GDCO0/I046RSB1 M2 VCCIB3
G14 IO39RSB1 J17 GDAO/I047RSB1 M3 IO100RSB3
G15 I044RSB1 K1 GND M4 I0O98RSB3
G16 NC K2 GEBO0/IO106RSB3 M5 IO93RSB3
G17 GND K3 I0102RSB3 M6 I097RSB3
H1 NC K4 I0104RSB3 M7 NC
H2 GECO0/I0108RSB3 K5 I0O99RSB3 M8 NC
H3 NC K6 NC M9 I071RSB2
H4 I0112RSB3 K7 GND M10 NC
H5 NC K8 GND M11 IO63RSB2
H6 I0109RSB3 K9 GND M12 NC
H7 GND K10 GND M13 I057RSB1
H8 GND K11 GND M14 NC
H9 GND K12 NC M15 NC
H10 GND K13 NC M16 NC
H11 GND K14 NC M17 VCCIB1
H12 NC K15 IO53RSB1 N1 NC
H13 NC K16 GND N2 NC
H14 I045RSB1 K17 I049RSB1 N3 IO95RSB3
H15 VCCIB1 L1 I0103RSB3 N4 I0O96RSB3
H16 GDBO0/I048RSB1 L2 I0101RSB3 N5 GND
H17 I042RSB1 L3 NC N6 NC
J1 NC L4 GND N7 IO85RSB2
J2 GEA0/I0107RSB3 L5 NC N8 I0O79RSB2
J3 VCCIB3 L6 NC N9 I0O77RSB2
J4 I0105RSB3 L7 GND N10 VCCIB2
J5 NC L8 GND N11 NC
J6 NC L9 VCC N12 NC
J7 VCC L10 GND N13 IO59RSB2
J8 GND L11 GND N14 NC
J9 GND L12 I058RSB1 N15 GND
J10 GND L13 I054RSB1 N16 IO56RSB1
J11 VCC L14 VCCIB1 N17 IO55RSB1
J12 IO50RSB1 L15 NC P1 I094RSB3
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