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IGLOO nano Low Power Flash FPGAs
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Figure 1-3 « IGLOO Device Architecture Overview with Two I/O Banks (AGLN060, AGLN125)
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Figure 1-4

IGLOO Device Architecture Overview with Four I/O Banks (AGLN250)
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IGLOO nano Low Power Flash FPGAs

VCC =VCCI + VT
where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

vece \

Ve = 1575V

. \ Region 4: 1/0 Region 5: I/0 buffers are ON
Region 1: I/O Buffers are OFF buffers are ON. and power supplies are within
specification.
1/0s meet the entire datasheet
. P and timer specifications for
is 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.

1/0s are functional
but slower because V.,

VCC=114V —

Region 2: /0 buffers are ON. Region 3: I/0 buffers are ON.

1/0s are functional but slower because 1/Os are functional: /0 DC
VCCI / VCC are below specification. For the specifications are met,

same reason, input buffers do not meet but I/Os are slower because
VIH / VIL levels, and output buffers do not the VCC is below specification.

meet VOH/VOL levels.
Activation trip point:
V,=085V£02V
Deactivation trip point:
Vyg=0.75V£0.2V

Region 1: I/O buffers are OFF

}

Activation trip point: Min VCCI datasheet specification vcal
Vo=09V+0.15V voltage at a selected 1/0
Deactivation trip point: standard; i.e., 1.14 V,1.425 V, 1.7 V,
Vyg=08V+0.15V 23V,or3.0V

Figure 2-2 = V2 Devices — I/O State as a Function of VCCI and VCC Voltage Levels
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Combinatorial Cells Contribution—P¢_cgp |
PccewL = Ne-cerl™ 0 /2 PACT * Fek
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-19 on
page 2-14.
FcLk is the global clock signal frequency.
Routing Net Contribution—Pyet
PNeT = (Ns.ceLL *+ No-ceLl) * @4 /2 * PAC8 * Fo
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-19 on
page 2-14.
FcLk is the global clock signal frequency.
I/0 Input Buffer Contribution—P\pyts
PinpuTs = Ninputs " Oz / 2 PACY ™ Fei ¢
NinpuTs is the number of 1/0 input buffers used in the design.
0., is the 1/0 buffer toggle rate—guidelines are provided in Table 2-19 on page 2-14.
FcLk is the global clock signal frequency.
I/O Output Buffer Contribution—Poyrpyts
Poutputs = Noutputs * 02/ 2 * B4 * PAC10 * Feik
NoutpuTs is the number of I/O output buffers used in the design.
0., is the 1/0O buffer toggle rate—guidelines are provided in Table 2-19 on page 2-14.
B4 is the 1/0 buffer enable rate—guidelines are provided in Table 2-20 on page 2-14.
FcLk is the global clock signal frequency.
RAM Contribution—P yeyory
Pumemory = PAC11 * Ngocks * Frean-cLock * B2 + PAC12 * Ngock * Fwrite-cLock * Pa
NgLocks is the number of RAM blocks used in the design.
FreaDp-cLock is the memory read clock frequency.
[, is the RAM enable rate for read operations.
FwRrITE-cLock IS the memory write clock frequency.
[35 is the RAM enable rate for write operations—guidelines are provided in Table 2-20 on
page 2-14.
PLL Contribution—Ppy |
PpLL = PDC4 + PAC13 *F¢LkouT
FcLkout is the output clock frequency.”

1. If a PLL is used to generate more than one output clock, include each output clock in the formula by adding its corresponding
contribution (PAC13* FCLKOUT product) to the total PLL contribution.
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IGLOO nano DC and Switching Characteristics

Table 2-29 « 1/0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

Rweak puLL-up)' () Rweak puLL-DowN)? ()
VCCI Min. Max. Min. Max.
3.3V 10K 45K 10K 45K
3.3 V (wide range 1/Os) 10K 45 K 10K 45 K
25V 11K 55K 12K 74 K
1.8V 18 K 70 K 17 K 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) = (VCClmax - VOHspec) / liyeak puLL-UP-MIN)
2. Rweak puLL-pown-max) = (VOLspec) / liweak puLL-DOWN-MIN)
Table 2-30 « 1/0 Short Currents IOSH/IOSL
Drive Strength IOSL (mA)* IOSH (mA)*

3.3VLVTTL/3.3VLVCMOS 2 mA 25 27

4 mA 25 27

6 mA 51 54

8 mA 51 54
3.3 VLVCMOS Wide Range 100 pA Same as equivalent software default drive
2.5V LVCMOS 2 mA 16 18

4 mA 16 18

6 mA 32 37

8 mA 32 37
1.8 V LVCMOS 2 mA 9 1"

4 mA 17 22
1.5V LVCMOS 2 mA 13 16
1.2V LVCMOS 1 mA 10 13
1.2 V LVCMOS Wide Range 100 pA 10 13
Note: *T;=100°C

2-24 Revision 19
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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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1.2 VLVCMOS (JESD8-12A)

Low-Voltage CMOS for 1.2 V complies with the LVCMOS standard JESD8-12A for general purpose 1.2 V
applications. It uses a 1.2 V input buffer and a push-pull output buffer.

Table 2-63 + Minimum and Maximum DC Input and Output Levels

1.2V

LVCMOS VIL VIH VOL VOH IOL|IOH| 1OSL | 10SH [IL '(lIH 2

Drive Min. Max. Min. Max. Max. Min. Max. | Max.

Strength| V ', ' Y, ' ', mA|mA| mA3 | mA? [pA%|pat

1 mA -0.3(0.35*VCCI| 0.65*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI| 1 1 10 13 10 | 10

Notes:

1. 1y is the input leakage current per I/O pin over recommended operating conditions where —0.3 < VIN < VIL.

2. Iy is the input leakage current per I/O pin over recommended operating conditions where VIH < VIN < VCCI. Input
current is larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.

R=1k

Test Point

Datapath T 5 pF Enable Path 5 PF for tyy [ty ty [ty
T 5 pF for t 7/ t

Test Point

Figure 2-11 « AC Loading

Table 2-64 +« 1.2V LVCMOS AC Waveforms, Measuring Points, and Capacitive Loads

Input LOW (V) Input HIGH (V) Measuring Point* (V) CLoap (pPF)

0

1.2 0.6 5

Note: *Measuring point = Vtrip. See Table 2-23 on page 2-20 for a complete table of trip points.

Timing Characteristics

Applies to 1.2 V DC Core Voltage

Table 2-65+ 1.2V LVCMOS Low Slew

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

Drive Strength Speed Grade tDOUT tDP tDlN tPY tPYS tEOUT tZL tZH tLZ tHZ Units

1 mA STD 1.556 | 830 | 0.26 | 1.56 | 2.27 | 1.10 | 7.97 | 7.54 | 2.56 | 2.55 ns

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

Table 2-66 + 1.2V LVCMOS High Slew

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

Drive strength speed Grade tDOUT tDP tD|N tPY tPYS tEOUT tZL tZH tLZ tHZ Units

1mA STD 1.55 [3.50 (0.26 [ 1.56 | 2.27 | 1.10 [ 3.37 | 3.10 | 2.55 | 2.66 ns

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

Revision 19 2-39



& Microsemi

IGLOO nano Low Power Flash FPGAs

Input Register

tICKMPWH tICKMPWL

-~

tlHD
*tISUD‘—'
Data 1 50 o Y 50% X X X

t t t
IWPRE EE[CPRE

Preset 50% } 50% / 50%

tIRECCLR tIR MCLR
-

% /7 50%

IREMPRE

Clear

out 1 / ng

tICLKQ

Figure 2-14 < Input Register Timing Diagram
Timing Characteristics
1.5 V DC Core Voltage

Table 2-72 « Input Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. | Units
ticLka Clock-to-Q of the Input Data Register 042 | ns
tisup Data Setup Time for the Input Data Register 047 | ns
tiHD Data Hold Time for the Input Data Register 0.00 [ ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.79 | ns
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register 0.79 | ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.24 ns
Y REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 [ ns
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.24 ns
tiwceLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.19 | ns
tiwpRrE Asynchronous Preset Minimum Pulse Width for the Input Data Register 019 | ns
tickMPWH Clock Minimum Pulse Width HIGH for the Input Data Register 0.31 ns
tickmPwiL Clock Minimum Pulse Width LOW for the Input 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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1.2 V DC Core Voltage

Table 2-77 « Output Enable Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Parameter Description Std. | Units
toecLka Clock-to-Q of the Output Enable Register 110 | ns
toesup Data Setup Time for the Output Enable Register 1.15| ns
toEHD Data Hold Time for the Output Enable Register 0.00| ns
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register 165| ns
toEprE2Q Asynchronous Preset-to-Q of the Output Enable Register 1.65| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.24| ns
toerempPre | Asynchronous Preset Removal Time for the Output Enable Register 0.00| ns
toerecPre | Asynchronous Preset Recovery Time for the Output Enable Register 024 | ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.19| ns
toeckmpwH | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31| ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 028 | 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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DDR Module Specifications
Note: DDR is not supported for AGLN0O10, AGLNO15, and AGLNO020 devices.

Input DDR Module
Input DDR
INBUF | i
A D |
Data g—l ; . Out_QF
! i (to core)
i FF1 5
i P D g
CLK—®—| 5 E: outQR
! i (to core)
CLKBUF i FE2 i
iC !
CLR—RH : |
INBUF i ;
| DDR_IN |
Figure 2-17 « Input DDR Timing Model
Table 2-78 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
topricLKQ1 Clock-to-Out Out_QR B,D
topricLKQ2 Clock-to-Out Out_QF B,E
toprISUD Data Setup Time of DDR input A B
tDDRlHD Data Hold Time of DDR input A, B
topbRICLR2Q1 Clear-to-Out Out_QR C,D
toprICLR2G2 Clear-to-Out Out_QF C,E
tODRIREMCLR Clear Removal C.B
tbDRIRECCLR Clear Recovery C.B
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Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are 1/O standard—dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-70. Table 2-88 to Table 2-96 on page 2-68 present
minimum and maximum global clock delays within each device. Minimum and maximum delays are

measured with minimum and maximum loading.

Timing Characteristics
1.5 V DC Core Voltage

Table 2-88 + AGLNO010 Global Resource

Commercial-Case Conditions: T; =70°C, VCC =1.425V

Std.

Parameter Description Min.! | Max.?2 | Units
tRCKL Input Low Delay for Global Clock 1.13 1.42 ns
tRCKH Input High Delay for Global Clock 1.15 1.50 ns
tRCKMPWH Minimum Pulse Width HIGH for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width LOW for Global Clock 1.65 ns
tRCksW Maximum Skew for Global Clock 0.35 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 2-6 for derating values.

Table 2-89 -

AGLNO015 Global Resource
Commercial-Case Conditions: T; =70°C, VCC =1.425V

Std.

Parameter Description Min." Max.2 | Units
tRCKL Input Low Delay for Global Clock 1.21 1.55 ns
tRCKH Input High Delay for Global Clock 1.23 1.65 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 0.42 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 2-6 for derating values.
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Output Signal

<

period_min

Note: Peak-to-peak jitter measurements are defined by Tyeax-to-peak = T,

period max — 7—periool min-
Figure 2-26 « Peak-to-Peak Jitter Definition
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Timing Characteristics
1.5 V DC Core Voltage

Table 2-102 - RAM4K9

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

Parameter Description Std. | Units
tas Address setup time 0.69( ns
tAH Address hold time 0.13| ns
tens REN, WEN setup time 0.68| ns
tENH REN, WEN hold time 0.13| ns
teks BLK setup time 1.37| ns
tBKH BLK hold time 0.13| ns
tbs Input data (DIN) setup time 0.59| ns
toH Input data (DIN) hold time 0.30| ns
tcka1 Clock HIGH to new data valid on DOUT (output retained, WMODE = 0) 294| ns
Clock HIGH to new data valid on DOUT (flow-through, WMODE = 1) 255 ns
tckaz Clock HIGH to new data valid on DOUT (pipelined) 1.51| ns
tcoowwl' | Address collision clk-to-clk delay for reliable write after write on same address; applicable [ 0.23 | ns
to closing edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same address;|0.35| ns
applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same address;|0.41| ns
applicable to opening edge
trsTBQ RESET Low to data out Low on DOUT (flow-through) 1.72| ns
RESET Low to data out Low on DOUT (pipelined) 1.72| ns
tremrste | RESET removal 0.51| ns
trecrste | RESET recovery 268| ns
tvpwrsTe | RESET minimum pulse width 068 ns
teye Clock cycle time 6.24( ns
Fmax Maximum frequency 160 [ MHz
Notes:

1. For more information, refer to the application note AC374: Simultaneous Read-Write Operations in Dual-Port SRAM for
Flash-Based FPGAs and SoC FPGAs App Note.

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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Cs81 CS81 Cs81
Pin Number | AGLN125 Function Pin Number| AGLN125 Function Pin Number | AGLN125 Function
A1 GAA0/IO00RSBO E1 GFB0/IO120RSB1 J1 GEA2/I0103RSB1
A2 GAA1/I0O01RSBO E2 GFB1/I0121RSB1 J2 GEC2/I0101RSB1
A3 GACO0/I004RSBO E3 GFA1/I0118RSB1 J3 I097RSB1
A4 I013RSB0O E4 VCCIB1 J4 IO93RSB1
A5 I022RSB0 E5 VCC J5 IO90RSB1
AB I032RSB0 E6 VCCIBO J6 IO78RSB1
A7 GBB0/I037RSB0 E7 GCAO0/I056RSB0 J7 TCK
A8 GBA1/I040RSB0O ES8 GCA1/I055RSB0 J8 TMS
A9 GBA2/I041RSB0O E9 GCB2/I058RSB0 J9 VPUMP
B1 GAA2/I0132RSB1 F1* VCCPLF
B2 GABO0/IO02RSB0 F2* VCOMPLF
B3 GAC1/IO05RSB0O F3 GND
B4 I011RSBO F4 GND
B5 I025RSB0 F5 VCCIB1
B6 GBCO0/I035RSB0O F6 GND
B7 GBB1/I038RSB0O F7 GDA1/1065RSB0
B8 I042RSB0 F8 GDC1/1061RSB0
B9 GBB2/I043RSB0 F9 GDCO0/I062RSB0
C1 GAB2/I0130RSB1 G1 GEAO0/I0O104RSB1
C2 I0131RSB1 G2 GECO0/I0108RSB1
C3 GND G3 GEB1/I0107RSB1
Cc4 I015RSB0O G4 I096RSB1
C5 I028RSB0 G5 I092RSB1
C6 GND G6 I072RSB1
Cc7 GBAO0/IO39RSB0 G7 GDB2/I068RSB1
C8 GBC2/I045RSB0 G8 VJTAG
C9 I047RSB0O G9 TRST
D1 GAC2/10128RSB1 H1 GEA1/I0105RSB1
D2 10129RSB1 H2 FF/GEB2/I0102RSB1
D3 GFA2/10117RSB1 H3 I099RSB1
D4 vVCcC H4 I094RSB1
D5 VCCIBO H5 I091RSB1
D6 GND H6 I081RSB1
D7 GCC2/I059RSB0 H7 GDA2/I067RSB1
D8 GCC1/1051RSB0 H8 TDI
D9 GCCO0/I052RSB0 H9 TDO

Note: *Pin numbers F1 and F2 must be connected to ground because a PLL is not supported for AGLN125-CS81.
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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

QN48 QN48
AGLNO010 AGLNO010

Pin Number Function Pin Number Function

1 GECO0/I037RSB1 36 I007RSB0

2 IO36RSB1 37 I006RSBO

3 GEAO0/I034RSB1 38 GDAO0/IO05RSB0

4 I022RSB1 39 I003RSBO

5 GND 40 GDCO0/I001RSBO

6 VCCIB1 41 I012RSB1

7 I024RSB1 42 I013RSB1

8 IO33RSB1 43 I015RSB1

9 I026RSB1 44 I016RSB1

10 I032RSB1 45 I018RSB1

1 1027RSB1 46 I019RSB1

12 I029RSB1 47 I020RSB1

13 IO30RSB1 48 1021RSB1

14 FF/IO31RSB1

15 I028RSB1

16 I025RSB1

17 I023RSB1

18 VCC

19 VCCIB1

20 I017RSB1

21 I014RSB1

22 TCK

23 TDI

24 TMS

25 VPUMP

26 TDO

27 TRST

28 VJTAG

29 I011RSBO

30 I010RSBO

31 IO09RSBO

32 IO08RSBO

33 VCCIBO

34 GND

35 VCC
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QN68 QN68
AGLNO015 AGLNO015
Pin Number Function Pin Number Function

1 IO60RSB2 36 TDO
2 I054RSB2 37 TRST
3 I0O52RSB2 38 VJTAG
4 IO50RSB2 39 1017RSB0
5 I049RSB2 40 I016RSB0
6 GEC0/I048RSB2 41 GDAO0/IO15RSB0
7 GEAO0/I047RSB2 42 GDCO0/I014RSB0O
8 VCC 43 I013RSB0
9 GND 44 VCCIBO
10 VCCIB2 45 GND
1 I046RSB2 46 VCC
12 I045RSB2 47 1012RSB0
13 I044RSB2 48 I011RSBO
14 I043RSB2 49 I009RSBO
15 I042RSB2 50 I005RSB0
16 I041RSB2 51 IO00RSBO
17 I040RSB2 52 I007RSB0
18 FF/IO39RSB1 53 IO03RSB0O
19 I037RSB1 54 I018RSB1
20 IO35RSB1 55 I020RSB1
21 IO33RSB1 56 1022RSB1
22 I031RSB1 57 1024RSB1
23 IO30RSB1 58 I028RSB1
24 VCC 59 NC
25 GND 60 GND
26 VCCIB1 61 NC
27 I027RSB1 62 I032RSB1
28 I025RSB1 63 1034RSB1
29 I023RSB1 64 I036RSB1
30 I021RSB1 65 I061RSB2
31 I019RSB1 66 I058RSB2
32 TCK 67 I056RSB2
33 TDI 68 I063RSB2
34 TMS
35 VPUMP

& Microsemi

IGLOO nano Low Power Flash FPGAs
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Package Pin Assignments
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Note: This is the top 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.

4-22 Revision 19


http://www.microsemi.com/index.php?option=com_content&view=article&id=2115&catid=1642&Itemid=3067/

& Microsemi

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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IGLOO nano Low Power Flash FPGAs

Revision / Version Changes Page
Revision 9 (Mar2010) |All product tables and pin tables were updated to show clearly that AGLNO30 is| N/A
Product Brief Advance|available only in the Z feature grade at this time. The nano-Z feature grade
v0.9 devices are designated with a Z at the end of the part number.
Packaging Advance
v0.8
Revision 8 (Jan 2009) |The "Reprogrammable Flash Technology" section was revised to add "250 MHz |
(1.5 V systems) and 160 MHz (1.2 V systems) System Performance".
Product Brief Advance|The note for AGLNO30 in the "IGLOO nano Devices" table and "I/Os Per I, 1
v0.8 Package" table was revised to remove the statement regarding package
compatibility with lower density nano devices.
The "I/Os with Advanced I/O Standards" section was revised to add definitions for 1-8
hot-swap and cold-sparing.
Packaging Advance The "UC81", "CS81", "QN48", and "QN68" pin tables for AGLN030 are new. 4-5,4-8,
v0.7 4-17,4-21
The "CS81"pin table for AGLNOG0 is new. 4-9
The "CS81" and "VQ100" pin tables for AGLNO60Z are new. 4-10, 4-25
The "CS81" and "VQ100" pin tables for AGLN125Z are new. 4-12, 4-27
The "CS81" and "VQ100" pin tables for AGLN250Z is new. 4-14, 4-29
Revision 7 (Apr 2009) |The —F speed grade is no longer offered for IGLOO nano devices and was| N/A
Product Brief Advance|removed from the datasheet.
v0.7
DC and Switching
Characteristics
Advance v0.3
Revision 6 (Mar 2009) |The "VQ100" pin table for AGLNO30 is new. 4-23
Packaging Advance
v0.6
Revision 5 (Feb 2009) |The "100-Pin QFN" section was removed. N/A
Packaging Advance
v0.5
Revision 4 (Feb 2009) [The QN100 package was removed for all devices. N/A
Product Brief Advance|"IGLOO nano Devices" table was updated to change the maximum user I/Os for Il
v0.6 AGLNO030 from 81 to 77.
The "Device Marking" section is new. \%
Revision 3 (Feb 2009) |[The following table note was removed from "IGLOO nano Devices" table: "Six Il
Product Brief Advance|chip (main) and three quadrant global networks are available for AGLNO60 and
v0.5 above."
The CS81 package was added for AGLN250 in the "IGLOO nano Products VI
Available in the Z Feature Grade" table.
Packaging Advance The "UC81" and "CS81" pin tables for AGLN020 are new. 4-4,4-7
v0.4
The "CS81" pin table for AGLN250 is new. 4-13
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Revision / Version Changes Page
Revision 1 (cont’d) The "QN48" pin diagram was revised. 4-16
Packaging Advance Note 2 for the "QN48", "QN68", and "100-Pin QFN" pin diagrams was changed to(4-16, 4-19
v0.2 "The die attach paddle of the package is tied to ground (GND)."

The "VQ100" pin diagram was revised to move the pin IDs to the upper left corner| 4-23
instead of the upper right corner.

Revision 0 (Oct 2008) |The following tables and sections were updated to add the UC81 and CS81 N/A
Product Brief Advance|Packages for AGLO30:

v0.2 "IGLOO nano Devices"

"I/Os Per Package"

"IGLOO nano Products Available in the Z Feature Grade"
"Temperature Grade Offerings"

The "I/Os Per Package" table was updated to add the following information to Il
table note 4: "For nano devices, the VQ100 package is offered in both leaded and
RoHS-compliant versions. All other packages are RoHS-compliant only."

The "IGLOO nano Products Available in the Z Feature Grade" section was VI
updated to remove QN100 for AGLN250.

The device architecture figures, Figure 1-3 « IGLOO Device Architecture Overview 1-4
with Two I/O Banks (AGLN060, AGLN125) through Figure 1-4 « IGLOO Device| through
Architecture Overview with Four 1/0 Banks (AGLN250), were revised. Figure 1-1 ¢ 1-5
IGLOO Device Architecture Overview with Two 1/O Banks and No RAM
(AGLNO010 and AGLNO030) is new.

The "PLL and CCC" section was revised to include information about CCC-GLs in 1-7
AGLNO020 and smaller devices.

The "I/Os with Advanced I/O Standards" section was revised to add information 1-8
about IGLOO nano devices supporting double-data-rate applications.
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