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& Microsemi

IGLOO DC and Switching Characteristics Power Matters.-

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

Core
Voltage | AGLO15 | AGLO30 [ AGLO60 | AGL125 | AGL250 | AGL400 | AGL600 | AGL1000 | Units

VCCI/VITAG =1.2V 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 1.7 17 pA
(per bank) Typical (25°C)

VCCI/VIJTAG =15V 1.2Vv/15 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 pA
(per bank) Typical (25°C) \%

VCCI/VIJTAG =18V 1.2Vv/15 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 pA
(per bank) Typical (25°C) \%

VCCI/VITAG =25V 1.2Vv/15 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 HA
(per bank) Typical (25°C) \Y,

VCCI/VIJTAG =3.3V 1.2Vv/15 25 25 25 25 25 25 25 25 pA
(per bank) Typical (25°C) \%

Note: IDD = Nganks X ICCl. Values do not include I/O static contribution, which is shown in Table 2-13 on page 2-10 through
Table 2-15 on page 2-11 and Table 2-16 on page 2-11 through Table 2-18 on page 2-12 (PDC6 and PDC?7).

Table 2-11 « Quiescent Supply Current (IDD) Characteristics, IGLOO Shutdown Mode
Core Voltage AGL015 AGL030 Units
Typical (25°C) 12V/15V 0 0 HA

Table 2-12 « Quiescent Supply Current (IDD), No IGLOO Flash*Freeze Mode®

Core
Voltage | AGLO15 | AGLO30 [ AGL060 [ AGL125 [ AGL250 | AGL400 | AGL600 | AGL1000 | Units

ICCA Current?

Typical (25°C) 12V 5 6 10 13 18 25 28 42 HA
15V 14 16 20 28 44 66 82 137 A

ICCl or IJTAG Current®

VCCI/VITAG =12V 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 HA

(per bank) Typical (25°C)

VCCINITAG =15V (per| 1.2V/ 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 A

bank) Typical (25°C) 15V

VCCINITAG =18V (per| 1.2V/ 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 HA

bank) Typical (25°C) 15V

VCCINITAG =25V (per| 1.2V/ 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 A

bank) Typical (25°C) 15V

VCCINJITAG =3.3V (per| 1.2V/ 25 25 25 25 25 25 25 25 A

bank) Typical (25°C) 15V

Notes:

1. IDD = Nganks X ICCI + ICCA. JTAG counts as one bank when powered.
2. Includes VCC, VPUMP, and VCCPLL currents.

3. Values do not include 1/O static contribution (PDC6 and PDC?7).
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Power Matters.

IGLOO Low Power Flash FPGAs

Table 2-22 « Different Components Contributing to the Static Power Consumption in IGLOO Device
For IGLOO V2 Devices, 1.2 V DC Core Supply Voltage
Device Specific Static Power (mW)
Parameter Definition AGL1000 | AGL600 | AGL400 | AGL250 | AGL125 | AGLO060 | AGLO030 | AGLO15
PDC1 Array static power in Active See Table 2-12 on page 2-9.
mode
PDC2 Array static power in Static See Table 2-11 on page 2-8.
(Idle) mode
PDC3 Array static power in See Table 2-9 on page 2-7.
Flash*Freeze mode
PDC4 Static PLL contribution 0.90
PDC5 Bank quiescent power See Table 2-12 on page 2-9.
(VCCI-Dependent)
PDC6 I/O input pin static power See Table 2-13 on page 2-10 through Table 2-15 on page 2-11.
(standard-dependent)
PDC7 I/O output pin static power See Table 2-16 on page 2-11 through Table 2-18 on page 2-12.
(standard-dependent)

Note: For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power spreadsheet
calculator or SmartPower tool in Libero SoC.
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IGLOO Low Power Flash FPGAs

Power Matters.

3.3V PCI, 3.3V PCI-X
Peripheral Component Interface for 3.3 V standard specifies support for 33 MHz and 66 MHz PCI Bus applications.

Table 2-141 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced and Standard Plus 1/Os

3.3 V PCI/PCI-X VIL VIH VOL VOH |[IOL | IOH IOSH IOSL L | HH
Min. Max. Min. Max. Max. Min. Max. Max.

Drive Strength v v v v Y Y mA | mA mAl mAl HAZ | pA2

Per PCI Per PCI curves 10 10

specification

Notes:

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

2. Currents are measured at 85°C junction temperature.
AC loadings are defined per the PCI/PCI-X specifications for the datapath; Microsemi loadings for enable path
characterization are described in Figure 2-12.

to ort

Test Point DP ( ) Test Point R to GND for tHZ / tZH / tZHS

Datapath T Enable Path 10 PF for tyy / tyys / tyy [ty
SpFforty,/t,

Figure 2-12 « AC Loading
AC loadings are defined per PCI/PCI-X specifications for the datapath; Microsemi loading for tristate is described in

Table 2-142.
Table 2-142 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 3.3 0.285 * VCClI for tpp(ry 10
0.615 * VCCI for tpp(F)

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.

Timing Characteristics

1.5V DC Core Voltage

Table 2-143 « 3.3 V PCI/PCI-X
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Applicable to Advanced I/0 Banks

Speed Grade toour | top | ton | ey | teour | zL zH t z thz | tzis | tzws Units
Std. 0.97 232 | 019 | 0.70 0.66 237 | 178 | 267 | 3.05 | 596 | 5.38 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-144 « 3.3 V PCI/PCI-X

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =3.0V

Applicable to Standard Plus I/O Banks
Speed Grade tboutr | top | toin | ey | teour | tz tzH tz iz | tzas | tzws Units
Std. 0.97 197 | 0.19 | 0.70 0.66 201 | 150 | 236 | 279 | 561 | 5.10 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.

2-75
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IGLOO DC and Switching Characteristics Power Matters.

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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Power Matters. IGLOO Low Power Flash FPGAs

1.2 V DC Core Voltage

Table 2-158 « Input Data Register Propagation Delays
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. | Units
ticLkg Clock-to-Q of the Input Data Register 0.68 ns
tisup Data Setup Time for the Input Data Register 0.97 ns
tiHD Data Hold Time for the Input Data Register 0.00 ns
tisue Enable Setup Time for the Input Data Register 1.02 ns
tHE Enable Hold Time for the Input Data Register 0.00 ns
ticLr20 Asynchronous Clear-to-Q of the Input Data Register 1.19 ns
tiPRE2Q Asynchronous Preset-to-Q of the Input Data Register 1.19 ns
YREMCLR 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
YREMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 ns
tiRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.24 ns
twelr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.19 ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.19 ns
tickMPWH Clock Minimum Pulse Width High for the Input Data Register 0.31 ns
tickMPWL Clock Minimum Pulse Width Low for the Input Data Register 0.28 ns

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

Output Register

tockmpwh tockmpwi

tosup torp
Data out 1 50% 0 * 50% X X X
Enable 50%. torREMPRE
t towpre [lorECPRE L.
L OHE _ )
h 50% 50% 50%
Preset tosue

t toremCLR
towclr | 'ORECCLR

Clear 50%}{ *gc% / V{S‘O%

t

OPRE2
DOUT }Kﬁ 50% ‘ 1\ 50%
/ 7 OCLR2Q k / \

OCLKQ

Figure 2-19 « Output Register Timing Diagram
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Power Matters. IGLOO Low Power Flash FPGAs

1.2 V DC Core Voltage

Table 2-165 « Input DDR Propagation Delays
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. Units
topRICLKO1L Clock-to-Out Out_QR for Input DDR 0.76 ns
topRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.94 ns
tDDRISUD1L Data Setup for Input DDR (negedge) 0.93 ns
tbpRISUD2 Data Setup for Input DDR (posedge) 0.84 ns
{DDRIHD1 Data Hold for Input DDR (negedge) 0.00 ns
{DDRIHD2 Data Hold for Input DDR (posedge) 0.00 ns
tbDRICLR201 Asynchronous Clear-to-Out Out_QR for Input DDR 1.23 ns
tbDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 142 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.24 ns
{DDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 ns
{DDRICKMPWH Clock Minimum Pulse Width High for Input DDR 0.31 ns
{DDRICKMPWL Clock Minimum Pulse Width Low for Input DDR 0.28 ns
FoDRIMAX Maximum Frequency for Input DDR 160.00 MHz
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 DC and Switching Characteristics Power Matters.

Output DDR Module

Output DDR

Data_F
(from core)

T

FF1 S~

B Out
CLk—R>——%—> 0 :
|
CLKBUF cl | Ei
X i
|
|
D! OUTBUF
Data_R 1'( I 1/
(from core) ! |
! FF2
|
|
CLR—{ﬁ{:>———0 o—J%e—§>
INBUF C I
|
1
i
! DDR_OUT
|
Figure 2-23 « Output DDR Timing Model
Table 2-166 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
tbprROCLKQ Clock-to-Out B.E
IDDROCLR2Q Asynchronous Clear-to-Out C, E
tDDROREMCLR Clear Removal C.B
{DDRORECCLR Clear Recovery C.B
IpbpbrROSUDL Data Setup Data_F A, B
tbDROSUD2 Data Setup Data_R D, B
{DDROHD1 Data Hold Data_F A B
IDDROHD2 Data Hold Data_R D, B
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Power Matters.” IGLOO Low Power Flash FPGAs

VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The IGLOO library offers all combinations of LUT-3 combinatorial functions. In this section, timing characteristics are

presented for a sample of the library. For more details, refer to the IGLOO, Fusion, and ProASIC3 Macro Library
Guide.

&/

A
Y
B
A —

AND2 Y
B_
A

Y

B

A

— MAJ
A— B Y
B— NAND3 — —
c—

c |

Figure 2-25 « Sample of Combinatorial Cells
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Power Matters.”

Embedded SRAM and FIFO Characteristics

IGLOO Low Power Flash FPGAs

SRAM
RAM4K9 RAM512X18
—] ADDRA11 DOUTAS —  — RADDRS RD17 —
— | ADDRA10 DOUTA7? — RADDR7 RD16}—
—| ADDRAO  DOUTAO — — RADDRO RDO —
— DINAS
— DINA7
— DINAO — RW1
—1 RWO
—| wiDTHAL
— WIDTHAO I
— PIPEA
— WMODEA
—d BLKA
—d WENA —q REN
—DCLKA —PRCLK
—{ ADDRB11 DOUTB8}—  — WADDRS
— ADDRB10 DOUTB7 —  — WADDR?
—{ ADDRBO  DOUTBO (—  __ |\ oo
— WD17
_|oinBs WD16
— binB7 :
° — WDO
— DINBO
— ww1
—{ wipTHB1 — wwo
—1 WIDTHBO
—{ PIPEB
—1 WMODEB
—a BLKB
—d WENB —9 WEN
—DPCLKB —DWCLK
RESET RESET

Figure 2-31 « RAM Models
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IGLOO DC and Switching Characteristics Power Matters.-

Timing Waveforms

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

thoH1

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

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

thoH2

Figure 2-33 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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IGLOO DC and Switching Characteristics Power Matters.-
| teve >
WCLK 7“ \ N A
twekrr
e
FULL
tckar
e
AFULL /l/

WA/RA ist =
(Address Counter) NO MATCH X NOMATCH X  Dist=AFF_TH X MATCH (FULL)

Figure 2-42 « FIFO FULL Flag and AFULL Flag Assertion

wek TN TN T N N

WA/RA MATCH —
(Address COUMGH  (EMPTY) NO MATCH >< NO MATCH >< NO MATCH ><NO MATCH ><D|st AEF TH+1

1st Rising 2nd Rising
Edge Edge
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|t
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tekar
AEMPTY 1

Figure 2-43 « FIFO EMPTY Flag and AEMPTY Flag Deassertion

RCLK m/x

WA/RA :
MATCH (FULL NO MATCH NO MATCH NO MATCH NO MATCH Dist= AFF_TH -1
(Address Counter) (FULL) X X X X X _

1st Rising 1st Rising
Edge Edge
After 1st After 2nd
WCLK Read\ Read N\ _/—
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<
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lokAF
|~——|
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Figure 2-44 « FIFO FULL Flag and AFULL Flag Deassertion
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IGLOO Low Power Flash FPGAs

CS81

Al Ball Pad Corner
9 87 654321 7

OO0OO0OO0OO0OO0OOOO
OO0OO0OO0OO0OO0O0OOO
OO0OO0OO0OO0OOOOO
OO0OO0OO0OO0OO0O0OOO
OO0OO0OO0OO0OO00OOO
O0OO0OO0OO0OOOO
OO0OO0OO0OO0OOOOO
OO0OO0OO0OO0O0OOOO
OO0OO0OO0OO0OO0OOOO

Note: This is the bottom view of the package.

Note

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

o I OOmTmmOOwm>»
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IGLOO Low Power Flash FPGAs

CS281 CS281 CS281

Pin Number| AGL600 Function Pin Number| AGL600 Function Pin Number| AGL600 Function
Al GND B18 VCCIB1 E13 I046RSBO
A2 GABO/IO02RSB0O B19 I0O61NDB1 E14 GBB1/I057RSB0
A3 GAC1/IO05RSB0 C1l GAB2/10173PPB3 E15 I062NPB1
A4 I007RSBO Cc2 I0174NPB3 E16 1063PPB1
A5 I010RSBO C6 I012RSBO E18 1064PPB1
A6 I014RSBO Cl4 IO50RSBO E19 I065NPB1
A7 I018RSBO C18 IO60NPB1 F1 I0168NPB3
A8 I021RSBO0 C19 GBB2/1061PDB1 F2 GND
A9 1022RSB0 D1 10170PPB3 F3 I0169PPB3
Al10 VCCIBO D2 I0172NPB3 F4 I0170NPB3
All I033RSBO D4 GAA0/IO00RSBO F5 I0173NPB3
Al12 I040RSBO D5 GAA1/I001RSBO F15 I063NPB1
A13 I037RSBO D6 IO09RSBO F16 1065PPB1
Al4 I048RSB0 D7 I016RSBO F17 I064NPB1
Al5 I051RSBO0 D8 IO19RSBO F18 GND
Al6 I053RSB0 D9 I026RSBO F19 1068PPB1
Al7 GBC1/IO55RSB0 D10 GND Gl I0167NPB3
A18 GBAO/IO58RSB0 D11 I0O34RSBO G2 IO165NDB3
A19 GND D12 IO45RSBO G4 I0168PPB3
B1 GAA2/10174PPB3 D13 I049RSBO G5 10167PPB3
B2 VCCIBO D14 I047RSBO G7 GAC2/I0172PPB3
B3 GAB1/I0O03RSBO D15 GBBO0/IO56RSB0 G8 VCCIBO
B4 GACO0/I0O04RSBO D16 GBA2/1060PPB1 G9 I028RSB0O
B5 IO06RSBO D18 GBC2/1062PPB1 G10 I032RSB0O
B6 GND D19 IO66NPB1 G1l I043RSBO
B7 I015RSB0 E1l I0169NPB3 G12 VCCIBO
B8 I020RSBO E2 10171PPB3 G13 1066PPB1
B9 I023RSB0 E4 I0171NPB3 G15 I067NDB1
B10 1024RSB0 ES5 IO08RSBO G16 1067PDB1
B11 I036RSBO E6 I011RSBO G18 GCCO0/IO69NPB1
B12 I035RSBO E7 I013RSBO G19 GCB1/1070PPB1
B13 1044RSB0 E8 I017RSBO H1l GFBO0/IO163NPB3
B14 GND E9 I025RSB0 H2 10165PDB3
B15 I052RSB0 E10 IO30RSBO H4 GFC1/10164PPB3
B16 GBCO0/I0O54RSB0 Ell I041RSBO H5 GFB1/10163PPB3
B17 GBA1/I059RSB0 E12 I042RSBO H7 VCCIB3
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IGLOO Low Power Flash FPGAs

VQ100 VQ100 VQ100

Pin Number | AGL250 Function Pin Number | AGL250 Function Pin Number | AGL250 Function

1 GND 37 VCC 73 GBA2/1041PDB1

2 GAA2/10118UDB3 38 GND 74 VMV1

3 10118vDB3 39 VCCIB2 75 GNDQ

4 GAB2/10117UDB3 40 IO77RSB2 76 GBA1/I040RSBO

5 10117vDB3 41 I074RSB2 77 GBAO/IO39RSBO

6 GAC2/10116UDB3 42 IO71RSB2 78 GBB1/I038RSB0O

7 10116VDB3 43 GDC2/I063RSB2 79 GBBO0/I0O37RSB0

8 10112PSB3 44 GDB2/I0O62RSB2 80 GBC1/I0O36RSB0O

9 GND 45 GDAZ2/I0O61RSB2 81 GBCO0/IO35RSB0

10 GFB1/10109PDB3 46 GNDQ 82 I029RSB0

11 GFBO0/IO109NDB3 47 TCK 83 1027RSBO

12 VCOMPLF 48 TDI 84 I025RSB0

13 GFA0/I0108NPB3 49 T™MS 85 I023RSB0

14 VCCPLF 50 VMV2 86 I021RSBO

15 GFA1/10108PPB3 51 GND 87 VCCIBO

16 GFA2/10107PSB3 52 VPUMP 88 GND

17 VCC 53 NC 89 VCC

18 VCCIB3 54 TDO 90 I015RSBO

19 GFC2/10105PSB3 55 TRST 91 I013RSBO

20 GEC1/I0100PDB3 56 VITAG 92 I011RSBO

21 GECO0/I0O100NDB3 57 GDA1/I060USB1 93 GAC1/IO05RSBO

22 GEA1/1098PDB3 58 GDCO0/1058vDB1 94 GACO0/IO04RSBO

23 GEAO0/I098NDB3 59 GDC1/1058UDB1 95 GAB1/I003RSBO

24 VMV3 60 I052NDB1 96 GABO/IO02RSB0O

25 GNDQ 61 GCB2/1052PDB1 97 GAA1/I001RSBO

26 GEA2/I097RSB2 62 GCA1/I050PDB1 98 GAAO0/IO00RSBO

27 FF/GEB2/I096RSB2 63 GCAO0/IO50NDB1 99 GNDQ

28 GEC2/I095RSB2 64 GCCO0/1048NDB1 100 VMVO

29 I093RSB2 65 GCC1/1048PDB1

30 I092RSB2 66 VCCIB1

31 I091RSB2 67 GND

32 IO90RSB2 68 VCC

33 I088RSB2 69 I043NDB1

34 I086RSB2 70 GBC2/1043PDB1

35 I085RSB2 71 GBB2/1042PSB1

36 I084RSB2 72 I041NDB1
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Package Pin Assignments

FG144
Pin Number | AGL400 Function

K1 GEBO0/IO136NDB3
K2 GEA1/10135PDB3
K3 GEAO0/I0135NDB3
K4 GEA2/10134RSB2
K5 I0127RSB2

K6 I0121RSB2

K7 GND

K8 I0104RSB2

K9 GDC2/1082RSB2
K10 GND

K11 GDAO0/IO79vDB1
K12 GDB0/I078VDB1
L1 GND

L2 VMV3

L3 FF/GEB2/I0133RSB2
L4 I0128RSB2

L5 VCCIB2

L6 I0119RSB2

L7 I0114RSB2

L8 I0110RSB2

L9 T™MS

L10 VITAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0132RSB2
M3 I0129RSB2
M4 I0126RSB2
M5 I0124RSB2
M6 I0122RSB2
M7 I0117RSB2

M8 I0115RSB2

M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ

4-48
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Package Pin Assignments

FG256 FG256 FG256
Pin Number [ AGL1000 Function Pin Number [ AGL1000 Function Pin Number [ AGL1000 Function
Al GND Cc7 I025RSB0 E13 GBC2/I080PDB1
A2 GAAO0/IO00RSBO C8 I036RSBO E14 I083PPB1
A3 GAA1/I001RSBO C9 1042RSB0O E15 I086PPB1
A4 GABO0/IO02RSBO C10 I049RSB0O E16 I087PDB1
A5 I0O16RSBO Cl1 I056RSBO0O F1 10217NDB3
A6 I022RSB0O C12 GBCO0/I072RSB0 F2 10218NDB3
A7 I028RSB0 C13 1062RSB0O F3 10216PDB3
A8 IO35RSBO C14 VMVO F4 10216NDB3
A9 IO45RSBO C15 I078NDB1 F5 VCCIB3
Al0 IO50RSBO C16 I081NDB1 F6 GND
All IO55RSB0 D1 10222NDB3 F7 VCC
Al2 I061RSBO D2 10222PDB3 F8 VCC
Al3 GBB1/I075RSB0 D3 GAC2/10223PDB3 F9 VCC
Al4 GBAO/I0O76RSBO D4 10223NDB3 F10 VCC
Al5 GBA1/I077RSBO D5 GNDQ F11 GND
Al6 GND D6 1023RSBO F12 VCCIB1
B1 GAB2/10224PDB3 D7 I029RSB0O F13 I083NPB1
B2 GAA2/10225PDB3 D8 I033RSBO F14 IO86NPB1
B3 GNDQ D9 I046RSBO F15 I090PPB1
B4 GAB1/I0O03RSBO D10 I052RSB0 F16 I087NDB1
B5 I017RSBO D11 I060RSBO Gl I0210PSB3
B6 I021RSBO D12 GNDQ G2 10213NDB3
B7 I027RSBO D13 I080NDB1 G3 10213PDB3
B8 I034RSBO D14 GBB2/I079PDB1 G4 GFC1/10209PPB3
B9 I044RSBO D15 I079NDB1 G5 VCCIB3
B10 IO51RSBO D16 I082NSB1 G6 VCC
B11 IO57RSBO0 E1l 10217PDB3 G7 GND
B12 GBC1/I0O73RSB0 E2 10218PDB3 G8 GND
B13 GBBO0/I0O74RSBO E3 I0221NDB3 G9 GND
B14 I071RSBO E4 10221PDB3 G10 GND
B15 GBA2/1078PDB1 ES VMVO G1l1 VCC
B16 I081PDB1 E6 VCCIBO G12 VCCIB1
C1l 10224NDB3 E7 VCCIBO G13 GCC1/1091PPB1
Cc2 10225NDB3 E8 I038RSBO G14 IO90NPB1
C3 VMV3 E9 1047RSBO G15 1088PDB1
C4 I011RSBO E10 VCCIBO G16 I088NDB1
C5 GACO0/IO04RSBO E1l1l VCCIBO H1 GFBO0/IO208NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/10207NDB3
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Package Pin Assignments

FG256
Pin Number [ AGL1000 Function

R5 10168RSB2

R6 I0163RSB2

R7 10157RSB2

R8 10149RSB2

R9 10143RSB2
R10 10138RSB2
R11 I0131RSB2
R12 10125RSB2
R13 GDB2/I0115RSB2
R14 TDI
R15 GNDQ
R16 TDO

T1 GND

T2 10183RSB2

T3 FF/GEB2/I0186RSB2
T4 10172RSB2

T5 10170RSB2

T6 10164RSB2

T7 10158RSB2

T8 10153RSB2

T9 10142RSB2
T10 I0135RSB2
T11 10130RSB2
T12 GDC2/10116RSB2
T13 10120RSB2
T14 GDA2/I0114RSB2
T15 T™MS
T16 GND
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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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FG484
Pin Number | AGL400 Function

Ul NC

u2 NC

U3 NC

U4 GEB1/10136PDB3

us GEBO0/I0136NDB3

ué6 VMV2

u7 I0129RSB2

us I0128RSB2

U9 I0122RSB2
ul1o0 I0115RSB2
ull I0110RSB2
u12 I098RSB2
u13 I095RSB2
ul4 I088RSB2
uUl5 I084RSB2
Ul6 TCK
ul7 VPUMP
u1s TRST
u19 GDA0/IO79VDB1
u20 NC
u21 NC
u22 NC

V1 NC

V2 NC

V3 GND

V4 GEA1/10135PDB3
V5 GEAO0/I0135NDB3
V6 I0127RSB2

V7 GEC2/I0132RSB2
V8 I0123RSB2

V9 I0118RSB2
V10 I0112RSB2
V11 I0106RSB2
V12 I0100RSB2
V13 I096RSB2
V14 I089RSB2
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5 — Datasheet Information

List of Changes

The following tables list critical changes that were made in each revision of the IGLOO datasheet.

Revision

Changes

Page

Revision 27
(May 2016)

Added the deleted package FG144 from AGL125 device in "IGLOO Devices" (SAR
79355).

1-l

Revision 26
(March 2016)

Updated "IGLOO Ordering Information" and "Temperature Grade Offerings" notes by:

* Replacing Commercial (0°C to +70°C Ambient Temperature) with Commercial
(0°C to +85°C Junction Temperature) (SAR 48352).

* Replacing Industrial (—40°C to +85°C Ambient Temperature) with Industrial (—
40°C to +100°C Junction Temperature) (SAR 48352).

1-1ll and
1-IvV

Ambient temperature row removed in Table 2-2 (SAR 48352).

2-2

Updated Table 2-2 note 2 from "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." to
"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." (SAR 77087).

2-2

Updated Table 2-2 note 9 from "VMV pins must be connected to the corresponding
VCCI pins. See the "Pin Descriptions" chapter of the IGLOO FPGA Fabric User Guide
for further information.” to "VMV and VCCI must be at the same voltage within a given
I/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." (SAR 77087)

2-2

Added 2 mA drive strengths in tables same as 4 mA (SAR 57179).

NA

Added reference of Package Mechanical Drawings document in all package pin
assignment notes (76777).

NA

Revision 25
(June2015)

Removed package FG144 from AGLO60 device in the following tables: "IGLOO
Devices", "I/Os Per Packagel" and "Temperature Grade Offerings" (SAR 68517)

I, 11, and
\Y

Removed Package Pin Assignment table of AGL060 device from FG144.(SAR 68517)

Revision 24
(March 2014)

Note added for the discontinuance of QN132 package to the following tables: "IGLOO
Devices", "l/Os Per Packagel", "IGLOO FPGAs Package Sizes Dimensions",
and"Temperature Grade Offerings" and "QN132" section (SAR 55117, PDN 1306).

I, 1, 1V,
and 4-28

Removed packages CS81 and QN132 from AGL250 device in the following tables:
"IGLOO Devices", "l/Os Per Packagel", and "Temperature Grade Offerings" (SAR
49472).

I, 1l, and
\Y
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