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IGLOO nano Products Available in the Z Feature Grade

IGLOO nano-Z Devices AGLN030Z* AGLN060Z* AGLN125Z* AGLN250Z*

QN48 - - -

QN68 - - -

ucs1 - - -

CS81 CS81 CS81 CS81
Packages VQ100 VQ100 VQ100 VQ100
Note: *Not recommended for new designs.
Temperature Grade Offerings

AGLNO010 AGLN015" AGLN020 AGLNO060 AGLN125 AGLN250

Package AGLN030Z" | AGLN060Z" | AGLN125Z° | AGLN250Z"
uC36 C I - - - - - -
QN48 C I - - C I - - -
QN68 - C I C I C I - - -
ucs1 - - C I C I - - -
CS81 - - C I [ C I [ C I
VQ100 - - - C, I C I C I C I

Note: " Not recommended for new designs.

C = Enhanced Commercial temperature range: —20°C to +85°C junction temperature
I = Industrial temperature range: —40°C to +100°C junction temperature

Contact your local Microsemi representative for device availability: http://www.microsemi.com/soc/contact/default.aspx.
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IGLOO nano Low Power Flash FPGAs

Specifying I/O States During Programming
You can modify the I/O states during programming in FlashPro. In FlashPro, this feature is supported for
PDB files generated from Designer v8.5 or greater. See the FlashPro User’s Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have
limited display of Pin Numbers only.
1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the I/O states during
programming.
2. From the FlashPro GUI, click PDB Configuration. A FlashPoint — Programming File Generator
window appears.

3. Click the Specify I/0 States During Programming button to display the Specify I/O States During
Programming dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header.
Select the 1/0s you wish to modify (Figure 1-7 on page 1-9).

5. Set the I/0 Output State. You can set Basic I/O settings if you want to use the default I/O settings
for your pins, or use Custom 1/O settings to customize the settings for each pin. Basic I/O state
settings:

1—1/O is set to drive out logic High
0 —1/O is set to drive out logic Low

Last Known State — 1/O is set to the last value that was driven out prior to entering the
programming mode, and then held at that value during programming

Z -Tri-State: 1/O is tristated

Specify I/0 States During Programming
Load from file, . save to file... [ Show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Dutput Only) j
BIST ADLIB:INBUF Tz 1
BPASS_I0 ADLIB:INBUF k1 1
CLE. ADLIB:INBUF B1 1
ENOUT ADLIB:INBUF 116 1
LED ADLIB:OUTBUF M3 a
WMOMITOR[D] ADLIB:OUTBUF BS a
WMOMITOR[1] ADLIB:OUTBUF Cv? z
WMOMITOR[Z] ADLIB:OUTBUF 09 z
WMOMITOR[S] ADLIB:OUTBUF o7 z
WMOMITOR[] ADLIB:OUTBUF A1 z
OEa ADLIB:INBUF E4 z
OEb ADLIB:INBUF F1 z
O5C_EM ADLIB:INBUF K3 z
FaD[10] ADLIB:BIBUF_LWCMOS 330 ME z
Fa0[11] ADLIB:BIBUF_LWCMO5330 R7 z
PAD[12] ADLIB:BIBUF_LWCMOS 330 o1 z
PAD[13] ADLIB:BIBUF_LWCMO5330 [ z
PaD[14] ADLIB:BIBUF_LWCMOS 330 RE z LI
Help | QK I Cancel |
Figure 1-7 » 1/0 States During Programming Window
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IGLOO nano DC and Switching Characteristics

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

Core
Voltage | AGLN010 [ AGLN015| AGLN020 | AGLN060 | AGLN125 [ AGLN250 | Units
VCCI= 1.2V (per bank)| 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 MA
Typical (25°C)
VCClI = 15V (per bank)| 1.2V/ 1.8 1.8 1.8 1.8 1.8 1.8 MA
Typical (25°C) 15V
VCClI = 1.8 V (per bank)| 1.2V/ 1.9 1.9 1.9 1.9 1.9 1.9 uA
Typical (25°C) 15V
VCCl = 25 V (per bank)| 1.2V/ 2.2 2.2 2.2 22 2.2 22 uA
Typical (25°C) 15V
VCCl = 3.3 V (per bank)| 1.2V/ 2.5 2.5 25 25 25 25 MA
Typical (25°C) 15V
Note:  *Ipp = Npanks * Iccr-
Table 2-11 « Quiescent Supply Current (IDD) Characteristics, IGLOO nano Shutdown Mode
Core Voltage | AGLN010 | AGLN015 | AGLN020 | AGLN060 | AGLN125 AGLN250 Units
Typical 1.2V/15V 0 0 0 0 0 0 MA
(25°C)
Table 2-12 « Quiescent Supply Current (IDD), No IGLOO nano Flash*Freeze Mode'
Core
Voltage |AGLNO10|AGLNO015(AGLN020|AGLN060{AGLN125|AGLN250 |Units
ICCA Current?
Typical (25°C) 1.2V 3.7 5 5 10 13 18 uA
15V 8 14 14 20 28 44 uA
ICCl or IUTAG Current
VCCI / VJTAG = 1.2V (per 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 MA
bank) Typical (25°C)
VCCI / VJTAG = 1.5V (per|1.2V/15V 1.8 1.8 1.8 1.8 1.8 1.8 MA
bank) Typical (25°C)
VCCl / VJTAG = 1.8V (per|1.2V/15V 1.9 1.9 1.9 1.9 1.9 1.9 MA
bank) Typical (25°C)
VCCI / VJTAG = 2.5V (per|1.2V/15V 2.2 2.2 2.2 2.2 2.2 2.2 MA
bank) Typical (25°C)
VCCI / VJTAG = 3.3V (per|1.2V/15V 25 25 25 25 25 25 MA
bank) Typical (25°C)

Notes:

1. IDD = Nganks * ICCl + ICCA. JTAG counts as one bank when powered.
2. Includes VCC, VCCPLL, and VPUMP currents.
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IGLOO nano Low Power Flash FPGAs

Table 2-17 « Different Components Contributing to Dynamic Power Consumption in IGLOO nano Devices
For IGLOO nano V2 Devices, 1.2 V Core Supply Voltage
Device-Specific Dynamic Power (W{W/MHz)
Parameter Definition AGLN250 | AGLN125 ([AGLNO060(AGLN020|AGLNO015/AGLN010
PAC1 Clock contribution of a Global Rib 2.829 2.875 1.728 0 0 0
PAC2 Clock contribution of a Global Spine 1.731 1.265 1.268 2.562 2.562 1.685
PAC3 Clock contribution of a VersaTile row 0.957 0.963 0.967 0.862 0.862 0.858
PAC4 Clock contribution of a VersaTile used| 0.098 0.098 0.098 0.094 0.094 0.091
as a sequential module
PAC5 First contribution of a VersaTile used 0.045
as a sequential module
PAC6 Second contribution of a VersaTile 0.186
used as a sequential module
PAC7 Contribution of a VersaTile used as a 0.11
combinatorial module
PAC8 Average contribution of a routing net 0.45
PAC9 Contribution of an 1/O input pin See Table 2-13 on page 2-9
(standard-dependent)
PAC10 Contribution of an 1/O output pin See Table 2-14 on page 2-9
(standard-dependent)
PAC11 Average contribution of a RAM block 25.00 N/A
during a read operation
PAC12 Average contribution of a RAM block 30.00 N/A
during a write operation
PAC13 Dynamic contribution for PLL 210 N/A
Table 2-18 « Different Components Contributing to the Static Power Consumption in IGLOO nano Devices
For IGLOO nano V2 Devices, 1.2 V Core Supply Voltage
Device-Specific Static Power (mW)
Parameter Definition AGLN250| AGLN125|AGLN060| AGLN020 |AGLN015(AGLNO010
PDCH1 Array static power in Active mode See Table 2-12 on page 2-8
PDC2 Array static power in Static (Idle) See Table 2-12 on page 2-8
mode
PDC3 Array static power in Flash*Freeze See Table 2-9 on page 2-7
mode
PDC4 " Static PLL contribution 0.90 N/A
PDC5 Bank quiescent power See Table 2-12 on page 2-8
(VCCI-dependent)2
Notes:

1. Minimum contribution of the PLL when running at lowest frequency.
2. For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power spreadsheet
calculator or the SmartPower tool in Libero SoC.
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IGLOO nano DC and Switching Characteristics

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%:

— Bit0 (LSB) = 100%

- Bit1 =50%

- Bit2 =25%

— Bit7 (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 2-19 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
Ol4 Toggle rate of VersaTile outputs 10%
(07 I/O buffer toggle rate 10%
Table 2-20 - Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B 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%

Revision 19



& Microsemi

IGLOO nano DC and Switching Characteristics

Applies to 1.2 V DC Core Voltage

Table 2-38 « 3.3 VLVTTL/ 3.3V 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 VCCI = 3.0 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | teys | teout | tzL | tzn | tz | thz | Units
2mA STD 155 | 4.09 /026|097 | 136 | 1.10 |4.16 | 3.91| 219|264 | ns
4 mA STD 155 | 4.09 /026|097 | 136 | 1.10 |4.16 | 3.91| 219|264 | ns
6 mA STD 155 | 345026097 | 136 | 1.10 |3.51 |3.32|243|3.03| ns
8 mA STD 155 | 345026097 | 136 | 1.10 |3.51 |3.32|243|3.03| ns

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

Table 2-39 « 3.3V LVTTL /3.3 VLVCMOS 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 = 3.0 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | tpys | teout | tzL | tzn | tz | thz | Units
2mA STD 155 |2.68|0.26|097 136 | 1.10 |2.72|2.26 | 219|274 | ns
4 mA STD 155 [2.68|0.26|097 | 136 | 1.10 | 272|226 | 219|274 | ns
6 mA STD 155 (231026097 | 136 | 1.10 [ 234|190 | 243 | 3.14| ns
8 mA STD 155 (2.31]10.26 (097 | 136 | 1.10 [2.34|1.90 | 243 |3.14| ns
Notes:

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

Timing Characteristics

Table 2-53 »

Applies to 1.5 V DC Core Voltage

1.8 VLVCMOS 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 =1.7 V

Drive Strength Speed Grade | thout | top | toin | tey | teys | teout | tzo | tzn | tiz | thz | Units
2mA STD 097 |544(0.19|1.03| 144 | 066 | 525|544 |169(1.35| ns
4 mA STD 097 [444]1019]1.03| 1.44 | 066 |4.37 |4.44 199|211 ns
Note:

Table 2-54 « 1.8 VLVCMOS 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=1.7V

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

Drive Strength Speed Grade | tpout | tor | toin | tpy | trys | teout | tzL | tzn | tiz | thz | Units
2mA STD 097 |264(0.19|1.03| 144 | 066 | 259 (264|169 (140 ns
4 mA STD 0.97 | 2.08(0.19|1.03| 144 | 066 | 212 (195|199 (219 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 2-6 for derating values.

Table 2-55 »

Applies to 1.2 V DC Core Voltage

1.8 VLVCMOS 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 =1.7 V

Drive Strength

Speed Grade

tbout

tpp

toin

tpy

tpys

teout

tzL

tzn

tz

thz

Units

2 mA

STD

1.55

5.92

0.26

1.13

1.59

1.10

5.72

5.92

2.1

1.95

ns

4 mA

STD

1.55

4.91

0.26

1.13

1.59

1.10

4.82

4.91

242

2.73

ns

Note:

Table 2-56

1.8 VLVCMOS High Slew — Applies to 1.2 V DC Core Voltage

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

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V

Drive Strength

Speed Grade

toout | top | toin | tey | teys |teout | tzu | tzu | tiz | twz | Units
2 mA STD 155 [ 3.05/0.26|1.13| 159 | 1.10 | 3.01 | 3.05 | 2.10 | 2.00 ns
4 mA STD 155 | 249|026 (113 ]| 159 | 1.10 | 253 [ 2.34 | 242 | 2.81 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 2-6 for derating values.
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IGLOO nano DC and Switching Characteristics

Table 2-71 « 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
toHD Data Hold Time for the Output Data Register FF, HH
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOREMCLR 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 II, 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
ticLkQ 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
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register DD, EE

Y REMCLR 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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IGLOO nano DC and Switching Characteristics

Fanout =4
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Figure 2-22 » Timing Model and Waveforms
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IGLOO nano DC and Switching Characteristics

1.2 V DC Core Voltage

Table 2-87 « Register Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14V

Parameter Description Std. | Units
tcLka Clock-to-Q of the Core Register 1.61 ns
tsup Data Setup Time for the Core Register 117 ns
thp Data Hold Time for the Core Register 0.00 ns
tsue Enable Setup Time for the Core Register 1.29 ns
the Enable Hold Time for the Core Register 0.00 ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0.87 ns
tprE2Q Asynchronous Preset-to-Q of the Core Register 0.89 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 0.24 ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.46 ns
twPRrE Asynchronous Preset Minimum Pulse Width for the Core Register 0.46 ns
tekMPWH Clock Minimum Pulse Width HIGH for the Core Register 0.95 ns
tekmpPwiL Clock Minimum Pulse Width LOW for the Core Register 0.95 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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IGLOO nano Low Power Flash FPGAs

Global Resource Characteristics

AGLN125 Clock Tree Topology

Clock delays are device-specific. Figure 2-25 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-25 is driven by a CCC located on the west side of the AGLN125 device.
It is used to drive all D-flip-flops in the device.

Central

/ Global Rib
VersaTile
Rows

CCC

|

AN

/ Global Spine

Figure 2-25 « Example of Global Tree Use in an AGLN125 Device for Clock Routing
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IGLOO nano Low Power Flash FPGAs

should be treated as a sensitive asynchronous signal. When defining pin placement and board layout,

simultaneously switching outputs (SSOs) and their effects on sensitive asynchronous pins must be
considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both
Flash*Freeze mode and normal operation mode. No user intervention is required.

Table 3-1 shows the Flash*Freeze pin location on the available packages for IGLOO nano devices. The
Flash*Freeze pin location is independent of device (except for a PQ208 package), allowing migration to
larger or smaller IGLOO nano devices while maintaining the same pin location on the board. Refer to the
"Flash*Freeze Technology and Low Power Modes" chapter of the IGLOO nano FPGA Fabric User’s
Guide for more information on 1/O states during Flash*Freeze mode.

Table 3-1 « Flash*Freeze Pin Locations for IGLOO nano Devices

Package Flash*Freeze Pin
CS81/UC81 H2
QN48 14
QN68 18
VQ100 27
UC36 E2

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 1/0 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 2
VJTAG at 3.3V 200 Qto 1 kQ
VJTAG at 2.5V 200 Qto 1 kQ
VJTAG at 1.8 V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ
Notes:

1. The TCK pin can be pulled-up or pulled-down.
2. The TRST pin is pulled-down.

3. Equivalent parallel resistance if more than one device is on the JTAG chain
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Pin Descriptions

Table 3-3 *« TRST and TCK Pull-Down Recommendations

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

Note: Equivalent parallel resistance if more than one device is on the JTAG chain

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.

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.

3-4
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Package Pin Assignments

UC36 uC36
AGLNO010 AGLNO010
Pin Number Function Pin Number Function
A1 I021RSB1 F5 TMS
A2 I018RSB1 F6 TDO
A3 I013RSB1
A4 GDCO0/IO00RSBO
A5 IO06RSB0O
AB GDAO0/IO04RSB0
B1 GECO0/I037RSB1
B2 I020RSB1
B3 I015RSB1
B4 IO09RSB0O
B5 IO08RSB0O
B6 I007RSB0O
C1 I022RSB1
C2 GEAO0/I034RSB1
C3 GND
C4 GND
C5 VCCIBO
C6 IO02RSB0O
D1 IO33RSB1
D2 VCCIB1
D3 VCC
D4 VCC
D5 I010RSBO
D6 I011RSBO
E1 I032RSB1
E2 FF/I031RSB1
E3 TCK
E4 VPUMP
E5 TRST
E6 VJTAG
F1 I029RSB1
F2 I025RSB1
F3 I023RSB1
F4 TDI
4-2 Revision 19
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Package Pin Assignments

Cs81 CSs81 Cs81
Pin Number | AGLN250Z Function | | Pin Number | AGLN250Z Function | | Pin Number | AGLN250Z Function

A1 GAAO0/IO00RSBO E1 GFBO0/I0O59RSB3 J1 GEAZ2/I050RSB2
A2 GAA1/I0O01RSBO E2 GFB1/I060RSB3 J2 GEC2/1048RSB2
A3 GACO0/I004RSB0O E3 GFA1/I058RSB3 J3 I046RSB2
A4 I007RSB0 E4 VCCIB3 J4 I043RSB2
A5 IO09RSBO E5 VCC J5 I040RSB2
A6 I012RSB0O E6 VCCIB1 J6 IO38RSB2
A7 GBB0/I0O16RSB0 E7 GCA0/I028RSB1 J7 TCK
A8 GBA1/I019RSB0O E8 GCA1/1027RSB1 J8 TMS
A9 GBA2/I020RSB1 E9 GCB2/I029RSB1 J9 VPUMP
B1 GAA2/I067RSB3 F1* VCCPLF
B2 GABO0/IO02RSB0 F2* VCOMPLF
B3 GAC1/IO05RSB0 F3 GND
B4 IO06RSB0O F4 GND
B5 I0O10RSBO F5 VCCIB2
B6 GBCO0/I014RSBO F6 GND
B7 GBB1/I017RSB0O F7 GDA1/I033RSB1
B8 I021RSB1 F8 GDC1/1031RSB1
B9 GBB2/1022RSB1 F9 GDCO0/IO32RSB1
C1 GAB2/I065RSB3 G1 GEA0/IO51RSB3
Cc2 IO66RSB3 G2 GEC1/I054RSB3
C3 GND G3 GECO0/IO53RSB3
C4 IO08RSBO G4 I045RSB2
C5 I011RSBO G5 I042RSB2
C6 GND G6 I037RSB2
C7 GBAO0/I0O18RSB0 G7 GDB2/I035RSB2
C8 GBC2/I023RSB1 G8 VJTAG
C9 1024RSB1 G9 TRST
D1 GAC2/1063RSB3 HA1 GEA1/I052RSB3
D2 I064RSB3 H2 FF/GEB2/I049RSB2
D3 GFA2/I056RSB3 H3 I047RSB2
D4 vVCcC H4 I044RSB2
D5 VCCIBO H5 I041RSB2
D6 GND H6 IO39RSB2
D7 IO30RSB1 H7 GDAZ2/I034RSB2
D8 GCC1/1025RSB1 H8 TDI
D9 GCCO0/I026RSB1 H9 TDO

Note: * Pin numbers F1 and F2 must be connected to ground because a PLL is not supported for AGLN250Z-CS81.
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number | AGLN060 Function Pin Number | AGLN060 Function Pin Number | AGLN060 Function
1 GND 36 I061RSB1 71 GBB2/I027RSB0
2 GAA2/I051RSB1 37 VCC 72 I026RSB0
3 I052RSB1 38 GND 73 GBA2/I025RSB0
4 GAB2/I053RSB1 39 VCCIB1 74 VMVO
5 I095RSB1 40 IO60RSB1 75 GNDQ
6 GAC2/I094RSB1 41 IO59RSB1 76 GBA1/1024RSB0
7 I093RSB1 42 IO58RSB1 77 GBAO0/I0O23RSB0O
8 I092RSB1 43 IO57RSB1 78 GBB1/I022RSB0
9 GND 44 GDC2/I056RSB1 79 GBBO0/I021RSB0O
10 GFB1/I087RSB1 45* GDB2/I055RSB1 80 GBC1/I020RSB0
1" GFBO0/IO86RSB1 46 GDA2/I054RSB1 81 GBCO0/IO19RSB0O
12 VCOMPLF 47 TCK 82 I018RSB0O
13 GFAO0/IO85RSB1 48 TDI 83 I017RSB0
14 VCCPLF 49 T™MS 84 I015RSB0
15 GFA1/I084RSB1 50 VMV1 85 I013RSB0
16 GFA2/I083RSB1 51 GND 86 I011RSBO
17 VCC 52 VPUMP 87 VCCIBO
18 VCCIB1 53 NC 88 GND
19 GEC1/1077RSB1 54 TDO 89 VCC
20 GEB1/I075RSB1 55 TRST 90 I0O10RSBO
21 GEBO0/IO74RSB1 56 VJTAG 91 IO09RSBO
22 GEA1/I073RSB1 57 GDA1/I049RSB0 92 IO08RSBO
23 GEAO0/IO72RSB1 58 GDCO0/I046RSB0 93 GAC1/I007RSB0O
24 VMV1 59 GDC1/1045RSB0 94 GACO0/I0O06RSB0O
25 GNDQ 60 GCC2/1043RSB0 95 GAB1/I005RSB0
26 GEA2/I071RSB1 61 GCB2/1042RSB0 96 GABO0/IO04RSB0O
27 FF/GEB2/I070RSB1 62 GCAO0/I040RSBO 97 GAA1/I0O03RSB0O
28 GEC2/I069RSB1 63 GCA1/I039RSB0 98 GAA0/I002RSB0
29 I068RSB1 64 GCCO0/I036RSB0 99 I001RSBO
30 I067RSB1 65 GCC1/1035RSB0 100 IO00RSBO
31 I066RSB1 66 VCCIBO
32 I065RSB1 67 GND
33 I064RSB1 68 VCC
34 I063RSB1 69 I031RSB0O
35 I062RSB1 70 GBC2/I029RSB0

Note: *The bus hold attribute (hold previous I/O state in Flash*Freeze mode) is not supported for pin 45 in AGLNO60-
VQ100.
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number| AGLN125 Function Pin Number| AGLN125 Function Pin Number| AGLN125 Function
1 GND 37 VCC 73 GBA2/I041RSB0O
2 GAA2/I067RSB1 38 GND 74 VMVO0
3 IO68RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I069RSB1 40 I087RSB1 76 GBA1/I040RSBO
5 10132RSB1 41 I084RSB1 77 GBAO0/IO39RSB0
6 GAC2/I0131RSB1 42 I081RSB1 78 GBB1/I038RSB0
7 I0130RSB1 43 I075RSB1 79 GBB0/I037RSB0
8 I0129RSB1 44 GDC2/I072RSB1 80 GBC1/I036RSB0
9 GND 45 GDB2/I071RSB1 81 GBCO0/I035RSB0O
10 GFB1/10124RSB1 46 GDA2/I070RSB1 82 I032RSB0
11 GFBO0/I0123RSB1 47 TCK 83 I028RSB0
12 VCOMPLF 48 TDI 84 I025RSB0
13 GFA0/I0122RSB1 49 T™MS 85 I022RSB0
14 VCCPLF 50 VMV1 86 I0O19RSB0O
15 GFA1/10121RSB1 51 GND 87 VCCIBO
16 GFA2/I0120RSB1 52 VPUMP 88 GND
17 vCcC 53 NC 89 vVCC
18 VCCIB1 54 TDO 90 I015RSB0
19 GECO0/I0111RSB1 55 TRST 91 I013RSB0O
20 GEB1/I0110RSB1 56 VJTAG 92 I011RSBO
21 GEBO0/IO109RSB1 57 GDA1/I065RSB0 93 IO09RSBO
22 GEA1/10108RSB1 58 GDCO0/I062RSB0 94 I007RSB0
23 GEA0/I0107RSB1 59 GDC1/1061RSB0 95 GAC1/IO05RSB0
24 VMV1 60 GCC2/I059RSB0 96 GAC0/I004RSB0O
25 GNDQ 61 GCB2/I058RSB0 97 GAB1/I003RSB0
26 GEA2/10106RSB1 62 GCAO0/I056RSB0 98 GABO0/IO02RSB0
27 FF/GEB2/I0105RSB1 63 GCA1/1055RSB0 99 GAA1/I001RSBO
28 GEC2/I0104RSB1 64 GCCO0/I0O52RSB0 100 GAAO0/IO00RSBO
29 10102RSB1 65 GCC1/I051RSB0
30 I0100RSB1 66 VCCIBO
31 IO99RSB1 67 GND
32 I097RSB1 68 VCC
33 I096RSB1 69 I047RSB0
34 I095RSB1 70 GBC2/I045RSB0
35 I094RSB1 71 GBB2/I043RSB0
36 IO93RSB1 72 I042RSB0
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IGLOO nano Low Power Flash FPGAs

Revision Changes Page
Revision 11 The status of the AGLNO60 device has changed from Advance to Production. Il
(Jul 2010)

The values for PAC1, PAC2, PAC3, and PAC4 were updated in Table 2-15 « Different| 2-10
Components Contributing to Dynamic Power Consumption in IGLOO nano Devices for
1.5 V core supply voltage (SAR 26404).

The values for PAC1, PAC2, PAC3, and PAC4 were updated in Table 2-17 - Different| 2-11
Components Contributing to Dynamic Power Consumption in IGLOO nano Devices for
1.2 V core supply voltage (SAR 26404).

July 2010 The versioning system for datasheets has been changed. Datasheets are assigned a| N/A
revision number that increments each time the datasheet is revised. The "IGLOO nano
Device Status" table on page lll indicates the status for each device in the device family.

Revision 10 References to differential inputs were removed from the datasheet, since IGLOO nano| N/A
(Apr 2010) devices do not support differential inputs (SAR 21449).

A parenthetical note, "hold previous I/O state in Flash*Freeze mode," was added to each| N/A
occurrence of bus hold in the datasheet (SAR 24079).

The "In-System Programming (ISP) and Security" section was revised to add 1.2V |
programming.

The note connected with the "IGLOO nano Ordering Information" table was revised to \Y
clarify features not available for Z feature grade devices.

The "IGLOO nano Device Status" table is new. 1]

The definition of C in the "Temperature Grade Offerings" table was changed to "extended VI
commercial temperature range".

1.2 V wide range was added to the list of voltage ranges in the "I/Os with Advanced I/O 1-8
Standards" section.

A note was added to Table 2-2 « Recommended Operating Conditions regarding| 2-2
switching from 1.2V to 1.5V core voltage for in-system programming. The VJTAG
voltage was changed from "1.425 to 3.6" to "1.4 to 3.6" (SAR 24052). The note regarding
voltage for programming V2 and V5 devices was revised (SAR 25213). The maximum
value for VPUMP programming voltage (operation mode) was changed from 3.45V to
3.6 V (SAR 25220).

Table 2-6 « Temperature and Voltage Derating Factors for Timing Delays (normalized to| 2-6,
TJ =70°C, VCC =1.425 V) and Table 2-7 « Temperature and Voltage Derating Factors| 2.7
for Timing Delays (normalized to TJ = 70°C, VCC = 1.14 V) were updated. Table 2-8 -
Power Supply State per Mode is new.

The tables in the "Quiescent Supply Current" section were updated (SAR 24882 and| 2-7
SAR 24112).

VJTAG was removed from Table 2-10 « Quiescent Supply Current (IDD) Characteristics,| 2-8
IGLOO nano Sleep Mode* (SARs 24112, 24882, and 79503).

The note stating what was included in Ipp was removed from Table 2-11 « Quiescent| 2-8
Supply Current (IDD) Characteristics, IGLOO nano Shutdown Mode. The note, "per
VCCI or VJTAG bank" was removed from Table 2-12 « Quiescent Supply Current (IDD),
No IGLOO nano Flash*Freeze Mode'. The note giving Ipp was changed to "Ipp =

Neanks * lcci * lcca”

The values in Table 2-13 « Summary of 1/O Input Buffer Power (per pin) — Default /0| 2-9
Software Settings and Table 2-14 « Summary of /0O Output Buffer Power (per pin) —
Default 1/0 Software Settings1 were updated. Wide range support information was
added.
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Datasheet Information

Revision Changes Page
Revision 10 The following tables were updated with current available information. The equivalent| 2-19
(continued) software default drive strength option was added. through
Table 2-21 « Summary of Maximum and Minimum DC Input and Output Levels 2-40
Table 2-25 « Summary of /0 Timing Characteristics—Software Default Settings
Table 2-26 « Summary of /0 Timing Characteristics—Software Default Settings
Table 2-28 « 1/0 Output Buffer Maximum Resistances 1
Table 2-29 « /O Weak Pull-Up/Pull-Down Resistances
Table 2-30 « I/O Short Currents IOSH/IOSL
Timing tables in the "Single-Ended 1/0 Characteristics" section, including new tables for
3.3V and 1.2V LVCMOS wide range.
Table 2-40 ¢ Minimum and Maximum DC Input and Output Levels for LVCMOS 3.3 V
Wide Range
Table 2-63 « Minimum and Maximum DC Input and Output Levels
Table 2-67 » Minimum and Maximum DC Input and Output Levels (new)
The formulas in the notes to Table 2-29 ¢ /0 Weak Pull-Up/Pull-Down Resistances were| 2-24
revised (SAR 21348).
The text introducing Table 2-31 < Duration of Short Circuit Event before Failure was| 2-25
revised to state six months at 100° instead of three months at 110° for reliability
concerns. The row for 110° was removed from the table.
The following sentence was deleted from the "2.5 V LVCMOS" section (SAR 24916): "It| 2-32
uses a 5-V tolerant input buffer and push-pull output buffer."
The Fpprimax and Fppomax values were added to tables in the "DDR Module| 2-51
Specifications" section (SAR 23919). A note was added stating that DDR is not
supported for AGLN010, AGLNO15, and AGLNO020.
Tables in the "Global Tree Timing Characteristics" section were updated with new| 2-64
information available.
Table 2-100 * IGLOO nano CCC/PLL Specification and Table 2-101 < IGLOO nano| 2-70,
CCC/PLL Specification were revised (SAR 79390). 2-71
Tables in the SRAM "Timing Characteristics" section and FIFO "Timing Characteristics"| 2-77,
section were updated with new information available. 2-85
Table 3-3 « TRST and TCK Pull-Down Recommendations is new. 3-4
A note was added to the "CS81" pin tables for AGLN060, AGLN060Z, AGLN125,| 4-9,
AGLN125Z, AGLN250, and AGLN250Z indicating that pins F1 and F2 must be grounded| through
(SAR 25007). 4-14
A note was added to the "CS81" and "VQ100" pin tables for AGLNO60 and AGLN060Z| 4-9,
stating that bus hold is not available for pin H7 or pin 45 (SAR 24079). 4-24
The AGLN250 function for pin C8 in the "CS81" table was revised (SAR 22134). 4-13

5-4
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