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Power Matters.” IGLOO Low Power Flash FPGAs

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

VCC =1575V —p

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

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

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

VCC =114V —p

Region 2: 1/0 buffers are ON.

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

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

but I/Os are slower because

o ) _ buffers do not meet VIH/VIL levels, and the VCC is below specification.
Activation trip point: output buffers do not meet VOH/VOL levels.
V,=0.85V+02V
Deactivation trip point: —

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

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

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

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

Thermal Characteristics

Introduction

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

EQ 1 can be used to calculate junction temperature.

T; = Junction Temperature = AT + Tp,

EQ1

where:
Ta = Ambient Temperature
AT = Temperature gradient between junction (silicon) and ambient AT = 0j * P
0ja = Junction-to-ambient of the package. 0;, numbers are located in Table 2-5 on page 2-6.
P = Power dissipation
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IGLOO DC and Switching Characteristics o atis
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Figure 2-4 « Input Buffer Timing Model and Delays (example)
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Power Matters.

Table 2-119+ 1.5 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V
Applicable to Standard Banks

IGLOO Low Power Flash FPGAs

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 0.97 5.88 | 0.18 | 1.14 0.66 6.00 | 545 | 2.00 | 1.94 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-120 » 1.5 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V

Applicable to Standard Banks
Drive Strength Speed Grade tbouT tpp toin tpy teouT tzL tzH tLz thz Units
2mA Std. 0.97 251 | 0.18 | 1.14 0.66 256 | 221 | 1.99 | 2.03 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.

1.2V DC Core Voltage
Table 2-121 « 1.5 V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Advanced I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teocuT | tzL tzH ttz | thz | tzus | tzus | Units
2 mA Std. 1.55 717 1026|127 1.10 | 7.29 | 6.60 | 3.33 [ 3.03 | 13.07 | 12.39 ns
4 mA Std. 1.55 6.27 | 0.26 |1.27 | 1.10 | 6.37 | 5.86 | 3.61 | 3.51 | 12.16 | 11.64 ns
6 mA Std. 1.55 594 |1 0.26(127| 1.10 | 6.04 | 570 |3.67|3.64( 11.82 | 11.48 ns
8 mA Std. 1.55 586 |0.26|127| 1.10 | 596 | 571 (283 ]| 4.11 | 11.74 | 11.50 ns
12 mA Std. 1.55 586 |0.26|127| 1.10 | 596 | 571 (283 ]|4.11 | 11.74 | 11.50 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-122 « 1.5 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Advanced I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tPy | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 155 (344026 (127 | 1.10 | 3.49 (335|332 | 312 9.28 9.14 ns
4 mA Std. 155 [3.06)0.26 (127 | 1.10 | 3.10 | 2.89 | 3.60 | 3.61 | 8.89 8.67 ns
6 mA Std. 155 | 298 (0.26|127| 1.10 | 3.02 (280|366 374 | 881 | 858 ns
8 mA Std. 155 | 296 (026|127 110 |3.00 270 | 3.75|4.23 | 8.78 8.48 ns
12 mA Std. 155 | 296 (026|127 | 1.10 | 3.00 | 2.70 | 3.75 | 4.23 | 8.78 | 8.48 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-147 « Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Typ. Max. Units
VCCI Supply Voltage 2.375 25 2.625 \%
VOL Output Low Voltage 0.9 1.075 1.25 \%
VOH Output High Voltage 1.25 1.425 1.6 \%
oLt Output Lower Current 0.65 0.91 1.16 mA
IOH! Output High Current 0.65 0.91 1.16 mA
Vi Input Voltage 0 2.925 \%
[H2 Input High Leakage Current 10 HA
L2 Input Low Leakage Current 10 HA
VODIFF Differential Output Voltage 250 350 450 mV
VOCM Output Common-Mode Voltage 1.125 1.25 1.375 \%
VICM Input Common-Mode Voltage 0.05 1.25 2.35 \%
VIDIFF* Input Differential Voltage 100 350 mV
Notes:

1. IOL/IOH is defined by VODIFF/(resistor network)
2. Currents are measured at 85°C junction temperature.

Table 2-148 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V)

1.075 1.325 Cross point

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 2-149 « LVDS — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3V
Applicable to Standard Banks

Speed Grade tbouTt tpp toin tpy Units

Std. 0.97 1.67 0.19 1.31 ns

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

1.2V DC Core Voltage

Table 2-150 « LVDS — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3V
Applicable to Standard Banks

Speed Grade tbouT tpp toiN tpy Units

Std. 1.55 2.19 0.25 1.52 ns

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

B-LVDS/M-LVDS

Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard to high-
performance multipoint bus applications. Multidrop and multipoint bus configurations may contain any combination of
drivers, receivers, and transceivers. Microsemi LVDS drivers provide the higher drive current required by B-LVDS and
M-LVDS to accommodate the loading. The drivers require series terminations for better signal quality and to control
voltage swing. Termination is also required at both ends of the bus since the driver can be located anywhere on the
bus. These configurations can be implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with
appropriate terminations. Multipoint designs using Microsemi LVDS macros can achieve up to 200 MHz with a
maximum of 20 loads. A sample application is given in Figure 2-14. The input and output buffer delays are available in
the LVDS section in Table 2-149 on page 2-81 and Table 2-150 on page 2-81.

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the required differential
voltage, in worst-case Industrial operating conditions, at the farthest receiver: Rg=60Q and Ry =70Q, given
Zo =50 Q (2") and Zg,, = 50 Q (~1.5").

A A A

|V A— |V A— |V A—
Rrz, z, Z, Z,

|V AN— |V A— |V A—

Receiver Transceiver Driver Receiver Transceiver
E\‘ E E‘ E“ e
Rs<Rg RsZRg Rs<Rg Rs<Rg
Zstub Zstub Zstub Zstub Zstub Zstub Zstub Zstub
Zy Zy Zy Zy Zy

Figure 2-14 « B-LVDS/M-LVDS Multipoint Application Using LVDS I/O Buffers

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires that one data bit
be carried through two signal lines. Like LVDS, two pins are needed. It also requires external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-15. The building
blocks of the LVPECL transmitter-receiver are one transmitter macro, one receiver macro, three board resistors at the
transmitter end, and one resistor at the receiver end. The values for the three driver resistors are different from those
used in the LVDS implementation because the output standard specifications are different.

Bourns Part Number: CAT16-PC4F12

OUTBUF LvPECL ' T CA [~ R P FPGA
D =]
: ' INBUF_LVPECL
L~ ; %;187W %1009 i -
{7100 O i Zg=50Q iz}
N N

Figure 2-15 « LVPECL Circuit Diagram and Board-Level Implementation
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1.2 V DC Core Voltage

Table 2-162 « Output Enable Register Propagation Delays

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

& Microsemi

Power Matters.

Parameter Description Std. | Units
toECLKQ Clock-to-Q of the Output Enable Register 1.10 ns
toEsuD Data Setup Time for the Output Enable Register 1.15 ns
toEHD Data Hold Time for the Output Enable Register 0.00 ns
toESUE Enable Setup Time for the Output Enable Register 1.22 ns
toEHE Enable Hold Time for the Output Enable Register 0.00 ns
toECLR2Q Asynchronous Clear-to-Q of the Output Enable Register 1.65 ns
toEPRE20 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
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register 0.00 ns
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register 0.24 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 0.28 ns

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

2-88
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Timing Characteristics

1.5V DC Core Voltage

Table 2-169 « Combinatorial Cell Propagation Delays

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

IGLOO Low Power Flash FPGAs

Combinatorial Cell Equation Parameter Std. Units
INV Y =IA tpp 0.80 ns
AND2 Y=A-B tep 0.84 ns
NAND2 Y =I(A - B) tep 0.90 ns
OR2 Y=A+B tep 1.19 ns
NOR2 Y = (A + B) tep 1.10 ns
XOR2 Y=A®DB tpp 1.37 ns
MAJ3 Y = MAJ(A, B, C) tpp 1.33 ns
XOR3 Y=A®B®C tpp 1.79 ns
MUX2 Y=AIS+BS tep 1.48 ns
AND3 Y=A-B-C tep 1.21 ns

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

1.2 V DC Core Voltage

Table 2-170 « Combinatorial Cell Propagation Delays

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Combinatorial Cell Equation Parameter Std. Units
INV Y =IA tep 1.34 ns
AND2 Y=A-B tep 1.43 ns
NAND2 Y =1(A-B) tep 1.59 ns
OR2 Y=A+B tpp 2.30 ns
NOR2 Y = (A +B) tep 2.07 ns
XOR2 Y=A®B tpp 2.46 ns
MAJ3 Y = MAJ(A, B, C) tpp 2.46 ns
XOR3 Y=A®BDC tpp 3.12 ns
MUX2 Y=AIS+BS tep 2.83 ns
AND3 Y=A-B-C tep 2.28 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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Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not include 1/O input
buffer clock delays, as these are 1/0 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 2-115. Table 2-173 to Table 2-188 on page 2-114 present minimum and maximum global clock delays within
each device. Minimum and maximum delays are measured with minimum and maximum loading.

Timing Characteristics
1.5V DC Core Voltage

Table 2-173 « AGL015 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.425V

Std.
Parameter Description Min.1 Max.2 | Units
tRCKL Input Low Delay for Global Clock 121 1.42 ns
tRCKH Input High Delay for Global Clock 1.23 1.49 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.27 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element, located in a lightly
loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully loaded row
(all available flip-flops are connected to the global net in the row).

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

Table 2-174 + AGL030 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Std.
Parameter Description Min.1 Max.2 | Units
tRCKL Input Low Delay for Global Clock 1.21 1.42 ns
tRCKH Input High Delay for Global Clock 1.23 1.49 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.27 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element, located in a lightly
loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully loaded row
(all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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IGLOO Low Power Flash FPGAs

CS81

Al Ball Pad Corner
9 87 654321 7
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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

CS196 CS196 CS196
Pin Number | AGL400 Function Pin Number [ AGL400 Function Pin Number | AGL400 Function

H10 GCC1/1067PDB1 L4 I0138NPB3 N11 TCK
H1l GCBO0/IO68NDB1 L5 I0122RSB2 N12 TDI
H12 GCA1/I069PDB1 L6 I0128RSB2 N13 GNDQ
H13 IO70NDB1 L7 I0101RSB2 N14 TDO
H14 GCA2/I070PDB1 L8 I088RSB2 P1 GND

J1 GFC2/10142PDB3 L9 I086RSB2 P2 GEA2/10134RSB2
J2 10141PPB3 L10 I094RSB2 P3 FF/GEB2/I0133RSB
J3 10143NPB3 L11 VPUMP 2

J4 10140PDB3 L12 VITAG P4 10123RSB2
J5 10140NDB3 L13 GDAO/IO79VPB1 PS I0116RSB2
J6 I0109RSB2 L14 GDBO0/I078VDB1 P 10114RSB2
J7 VCC M1 GEBO0/I0136NDB3 P 10107RSB2
J8 VCC M2 GEA1/10135PPB3 P8 10103RSB2
J9 IO84RSB2 M3 GNDQ P I095RSB2
J10 I075PDB1 M4 VCCIB2 P10 I091RSB2
J11 GCB2/I071PDB1 M5 I0120RSB2 P11 GDC2/1082RSB2
J12 IO71NDB1 M6 I0119RSB2 P12 GDA2/I080RSB2
J13 GDC1/1077UDB1 M7 I0112RSB2 P13 ™S

J14 GDCO0/I077vDB1 M8 VCCIB2 P14 GND

K1 10142NDB3 M9 I089RSB2

K2 GND M10 GDB2/I081RSB2

K3 10141NPB3 M11 VCCIB2

K4 VCCIB3 M12 VMV2

K5 10138PPB3 M12 VMV2

K6 I0125RSB2 M13 TRST

K7 I0110RSB2 M14 VCCIB1

K8 I098RSB2 N1 GEAO0/I0135NPB3

K9 10104RSB2 N2 VMV3

K10 IO75NDB1 N3 GEC2/I0132RSB2

K11 VCCIB1 N4 I0130RSB2

K12 GDA1/1079UPB1 N5 GND

K13 GND N6 I0117RSB2

K14 GDB1/I078UDB1 N7 I0106RSB2

L1 GEB1/10136PDB3 N8 I0100RSB2

L2 GEC1/I0137PDB3 N9 I092RSB2

L3 GECO0/I0137NDB3 N10 GND
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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

Revision 27




& Microsemi

Package Pin Assignments

VQ100 VQ100 VQ100
Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
1 GND 36 I093RSB1 72 I042RSB0
2 GAA2/I067RSB1 37 VCC 73 GBA2/I041RSB0
3 I068RSB1 38 GND 74 VMVO
4 GAB2/I069RSB1 39 VCCIB1 75 GNDQ
5 10132RSB1 40 I087RSB1 76 GBA1/I040RSBO
6 GAC2/I0131RSB1 41 I084RSB1 7 GBAO/IO39RSB0O
7 I0130RSB1 42 I081RSB1 78 GBB1/I038RSB0O
8 10129RSB1 43 I075RSB1 79 GBBO0/I0O37RSB0
9 GND 44 GDC2/1072RSB1 80 GBC1/I036RSB0
10 GFB1/10124RSB1 45 GDB2/I071RSB1 81 GBCO0/IO35RSB0
11 GFB0/I0123RSB1 46 GDA2/I070RSB1 82 I032RSB0
12 VCOMPLF 47 TCK 83 I028RSBO
13 GFA0/I0122RSB1 48 TDI 84 I025RSB0
14 VCCPLF 49 T™MS 85 1022RSB0
15 GFA1/10121RSB1 50 VMV1 86 I019RSBO
16 GFA2/10120RSB1 51 GND 87 VCCIBO
17 VCC 52 VPUMP 88 GND
18 VCCIB1 53 NC 89 VCC
19 GECO0/I0111RSB1 54 TDO 90 I015RSBO
20 GEB1/I0110RSB1 55 TRST 91 I013RSBO
21 GEBO0/I0109RSB1 56 VITAG 92 I011RSBO
22 GEA1/10108RSB1 57 GDA1/IO65RSB0 93 I0O09RSBO
23 GEA0/I0107RSB1 58 GDCO0/1062RSB0O 94 I007RSBO
24 VMV1 59 GDC1/I061RSB0O 95 GAC1/I005RSB0
25 GNDQ 60 GCC2/I059RSB0 96 GACO0/I004RSB0
26 GEA2/10106RSB1 61 GCB2/I058RSB0 97 GAB1/IO03RSB0O
27 FF/GEB2/I0105RSB 62 GCAO0/IO56RSB0 98 GABO0/IO02RSBO
! 63 GCA1/IO55RSB0 99 GAA1/I001RSBO
28 GEC2/10104RSB1 64 GCCO0/1052RSB0O 100 GAA0/IO00RSBO
29 10102RSB1 65 GCC1/I051RSB0
30 I0100RSB1 o6 VCCIBO
31 I0O99RSB1 67 GND
32 I097RSB1 68 Veo
33 I096RSB1 69 |O47RSBO
34 I095RSB1 70 GBC2/I045RSB0
35 1094RSB1 71 GBB2/1043RSB0
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FG144 FG144 FG144
Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function

Al GNDQ D1 I0128RSB1 Gl GFA1/10121RSB1
A2 VMVO D2 I0129RSB1 G2 GND

A3 GABO0/IO02RSBO D3 I0130RSB1 G3 VCCPLF

A4 GAB1/I0O03RSBO D4 GAA2/I067RSB1 G4 GFA0/10122RSB1
A5 I011RSBO D5 GACO0/IO04RSBO G5 GND

A6 GND D6 GAC1/IO05RSB0O G6 GND

A7 IO18RSBO D7 GBCO0/I0O35RSB0 G7 GND

A8 VCC D8 GBC1/I036RSB0 G8 GDC1/I061RSB0O
A9 I025RSB0 D9 GBB2/I043RSB0 G9 I048RSB0
Al0 GBAO/IO39RSBO D10 I028RSB0O G10 GCC2/I059RSB0O
All GBA1/I040RSBO D11 1044RSB0O G1l1 I047RSBO
Al2 GNDQ D12 GCB1/I0O53RSB0 G12 GCB2/I058RSB0
B1 GAB2/I069RSB1 El VCC H1 VCC

B2 GND E2 GFCO0/I0125RSB1 H2 GFB2/I0119RSB1
B3 GAAQ0/IO00RSBO E3 GFC1/10126RSB1 H3 GFC2/10118RSB1
B4 GAA1/I001RSBO E4 VCCIB1 H4 GEC1/I0112RSB1
B5 IO08RSBO ES5 I068RSB1 H5 VCC

B6 I014RSBO E6 VCCIBO H6 IO50RSBO

B7 IO19RSBO E7 VCCIBO H7 IO60RSBO

B8 1022RSB0 E8 GCC1/I051RSB0O H8 GDB2/I071RSB1
B9 GBBO0/IO37RSBO E9 VCCIBO H9 GDCO0/I062RSB0O
B10 GBB1/I038RSBO E10 VCC H10 VCCIBO

B11 GND Ell GCAO/IO56RSB0 H11 I049RSBO
B12 VMVO E12 I046RSBO H12 VCC

C1 I0132RSB1 F1 GFBO0/I0O123RSB1 J1 GEB1/I0110RSB1
Cc2 GFA2/10120RSB1 F2 VCOMPLF J2 I0115RSB1
C3 GAC2/I0131RSB1 F3 GFB1/I0124RSB1 J3 VCCIB1

C4 VCC F4 I0127RSB1 J4 GECO0/I0111RSB1
C5 IO10RSBO F5 GND J5 I0116RSB1
C6 I012RSBO F6 GND J6 I0117RSB1
C7 I021RSBO F7 GND J7 VCC

C8 I024RSB0 F8 GCCO0/I052RSB0 J8 TCK

C9 I027RSB0 F9 GCBO0/IO54RSB0 J9 GDA2/I070RSB1
C10 GBA2/I041RSB0 F10 GND J10 TDO

C11 I042RSB0O F11 GCA1/IO55RSBO J11 GDA1/IO65RSBO
C12 GBC2/I045RSB0 F12 GCA2/IO57RSBO J12 GDB1/IO63RSB0
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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
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FG144 FG144 FG144

Pin Number | AGL600 Function Pin Number | AGL600 Function Pin Number | AGL600 Function
Al GNDQ D1 10169PDB3 Gl GFA1/10162PPB3
A2 VMVO D2 I0169NDB3 G2 GND
A3 GABO0/IO02RSBO D3 I0172NDB3 G3 VCCPLF
A4 GAB1/I0O03RSBO D4 GAA2/10174PPB3 G4 GFA0/I0162NPB3
A5 IO10RSBO D5 GACO0/IO04RSBO G5 GND
A6 GND D6 GAC1/I005RSBO0 G6 GND
A7 I034RSBO D7 GBCO0/IO54RSB0 G7 GND
A8 VCC D8 GBC1/I055RSB0 G8 GDC1/I1086PPB1
A9 IO50RSBO D9 GBB2/1061PDB1 G9 I074NDB1
Al0 GBAO/IO58RSBO D10 I061NDB1 G10 GCC2/1074PDB1
All GBA1/I059RSB0 D11 I062NPB1 G1l1 I073NDB1
Al12 GNDQ D12 GCB1/IO70PPB1 G12 GCB2/I073PDB1
B1 GAB2/10173PDB3 E1l VCC H1 VCC
B2 GND E2 GFCO0/10164NDB3 H2 GFB2/10160PDB3
B3 GAAQ/IO00RSBO E3 GFC1/10164PDB3 H3 GFC2/10159PSB3
B4 GAA1/I001RSBO E4 VCCIB3 H4 GEC1/10146PDB3
BS I013RSBO ES I0174NPB3 H5 VCC
B6 IO19RSBO E6 VCCIBO H6 I080PDB1
B7 IO31RSBO E7 VCCIBO H7 IO80NDB1
B8 IO39RSBO ES8 GCC1/1069PDB1 H8 GDB2/I090RSB2
B9 GBBO0/IO56RSB0 E9 VCCIB1 H9 GDCO0/I086NPB1
B10 GBB1/I057RSBO0 E10 VCC H10 VCCIB1
B11 GND E1l GCAO/IO71NDB1 H11 1084PSB1
B12 VMV1 E12 I072NDB1 H12 VCC
C1 10173NDB3 F1 GFB0/IO163NPB3 J1 GEB1/10145PDB3
Cc2 GFA2/10161PPB3 F2 VCOMPLF J2 I0160NDB3
C3 GAC2/I10172PDB3 F3 GFB1/I0163PPB3 J3 VCCIB3
C4 VCC F4 I0161NPB3 J4 GECO0/I0146NDB3
C5 I016RSBO F5 GND J5 10129RSB2
C6 I025RSB0 F6 GND J6 I0131RSB2
C7 I028RSBO F7 GND J7 VCC
C8 I042RSB0 F8 GCCO0/IO69NDB1 J8 TCK
C9 IO45RSB0 F9 GCBO0/IO70NPB1 J9 GDA2/I089RSB2
C10 GBA2/1060PDB1 F10 GND J10 TDO
C11 IO60NDB1 F11 GCAl1/I071PDB1 J11 GDA1/I088PDB1
C12 GBC2/I062PPB1 F12 GCA2/I072PDB1 J12 GDB1/I087PDB1
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FG256

—/ <L OOoOWWOIn¥X_ J=SZoaoxr-

Al Ball Pad Corner

16 1514 1312 1110 9 8 7 6 5 4 3 2 1

00000000000 00000
O0O0O00OO0OO0OOOOOOO
O0000O0O0O0O0OOOOOOO
0)010101010]0101010)0X010]0)0)0)
0)010101010]0101010)01010]0)0)e)
0]010X0)010)01010)0]0X010)0)0]0,
0]010X0)010)01010)010010)0)0]0,
0]010X0)010)01010)01001010)010,
0]010X0)010)01010)0]0010)0)0]0,
O0O0O00OO0OO0OOOOOOO
O0O0O00OO0OO0OOOOOOO
O0O0O00OO0OO0OOOOOOO
O0000O0O0O0O0OOOOOOO
O0O000O0O0O0O0OOOOOOO
0)01010)010)01010)X0)001010)0)0,
0)01010)010)01010)0)0X01010)0]0,

Note: This is the bottom view of the package.

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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FG484
Pin Number | AGL400 Function
AA15 NC
AA16 NC
AAl7 NC
AA18 NC
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 NC
ABS NC
AB6 I0121RSB2
AB7 I0119RSB2
AB8 10114RSB2
AB9 I0109RSB2
AB10 NC
AB11 NC
AB12 I0104RSB2
AB13 I0103RSB2
AB14 NC
AB15 NC
AB16 I091RSB2
AB17 I0O90RSB2
AB18 NC
AB19 NC
AB20 VCCIB2
AB21 GND
AB22 GND
Bl GND
B2 VCCIB3
B3 NC
B4 NC
B5 NC
B6 NC

& Microsemi

IGLOO Low Power Flash FPGAs
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FG484
Pin Number | AGL600 Function
V15 I096RSB2
V16 GDB2/IO90RSB2
V17 TDI
V18 GNDQ
V19 TDO
V20 GND
V21 NC
V22 NC
w1 NC
w2 10148PDB3
W3 NC
w4 GND
W5 I0137RSB2
W6 FF/GEB2/10142RSB2
w7 10134RSB2
w8 10125RSB2
W9 10123RSB2
w10 I0118RSB2
w1l I0115RSB2
W12 I0111RSB2
W13 I0106RSB2
W14 10102RSB2
W15 GDC2/1091RSB2
W16 IO93RSB2
W17 GDA2/I089RSB2
W18 T™MS
W19 GND
W20 NC
w21 NC
w22 NC
Y1 VCCIB3
Y2 10148NDB3
Y3 NC
Y4 NC
Y5 GND
Y6 NC
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FG484
Pin Number | AGL1000 Function

H19 I087PDB1
H20 VCC
H21 NC
H22 NC

J1 10212NDB3
J2 10212PDB3
J3 NC

J4 10217NDB3
J5 10218NDB3
J6 10216PDB3
J7 10216NDB3
J8 VCCIB3
J9 GND
J10 VCC
J11 VCC
J12 VCC
J13 VCC
J14 GND
J15 VCCIB1
J16 I0O83NPB1
Ji7 I0O86NPB1
Ji8 I090PPB1
J19 I0O87NDB1
J20 NC

J21 I089PDB1
J22 IO89NDB1
K1 10211PDB3
K2 I0211NDB3
K3 NC

K4 10210PPB3
K5 10213NDB3
K6 10213PDB3
K7 GFC1/10209PPB3
K8 VCCIB3
K9 VCC
K10 GND
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Revision Changes Page
Revision 19 The following sentence was removed from the "Advanced Architecture" section: 1-3
(continued) “In addition, extensive on-chip programming circuitry allows for rapid, single-voltage

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

28756).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

+5%

Differential input voltage = +350 mv

Table 2-189 « IGLOO CCC/PLL Specification and Table 2-190 ¢ IGLOO CCC/PLL| 2-115
Specification were updated. A note was added to both tables indicating that when the
CCC/PLL core is generated by Mircosemi core generator software, not all delay values
of the specified delay increments are available (SAR 25705).
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