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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.
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Packaging Data

Refer to the following documents located on the Microsemi SoC Products Group website for additional packaging information.
Package Mechanical Drawings

Package Thermal Characteristics and Weights
Hermatic Package Mechanical Information

Contact your local Microsemi representative for device availability.
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Table 2-13 summarizes the different combinations of voltages and I/O standards that can be used
together in the same I/O bank.

Table 2-13 « Legal 1/0 Usage Matrix

LVCMOS 2.5 V
LVCMOS1.8 V
LVCMOS1.5 V (JESD8-11)
GTL + (2.5 V)

HSTL Class I (1. 5V)
SSTL2 Class | & Il (2.5 V)
SSTL3 Class | & 11 (3.3 V)
LVDS (2.5 V)

I/0O Standard
LVTTL 3.3 V (VREF=1.0 V)

S|GTL + (3.3 V)

N SN{LvTTL 3.3V
N| N|[3.3v Pcl/PCI-X
S| N|LvPECL (3.3 V)

|
|
|
|
<
|

LVTTL 3.3 V(VREF=1.5V)

LVCMOS 2.5V (VREF=1.0 V) -

<] <
<] <

LVCMOS 2.5V (VREF=1.25V) -

LVCMOS1.8 V - - | v | - - - - - - - — -

LVCMOS1.5V (VREF=1.75V)(JESD8-1) | - | = | - | v | - | - | - | v | = | = | = | -

3.3V PCI/PCI-X (VREF = 1.0 V)

v v v
3.3V PCI/PCI-X (VREF= 1.5 V) vi-Tl=1=TIv]=-=1=1-=-1=[v]-=-1]v
GTL + (3.3 V) v v v

GTL + (2.5 V) _lvl=T=1T=1T=1vI=1=1T=1=1-:-

HSTL Class | - - -l v | - - - v - - _ _

SSTL2 Class | & 11 - | v | - - - - - - v | = v -

SSTL3 Class | & 1 v - - - v - - - - v - v

LvVDS (VREF =1.0V) -

LVDS (VREF =1.25V) -

LVPECL (VREF = 1.0V) v | - - - | Vv | Vv - - - - - v

LVPECL (VREF = 1.5 V) vl=T=1T=1Tv1T=1T=-1T=-1T=1T+v1=1v

Notes:

1. Note that GTL+ 2.5 V is not supported across the full military temperature range.
2. A"/"indicates whether standards can be used within a bank at the same time.
Examples:
a) LVTTL can be used with 3.3V PCl and GTL+ (3.3V), when Vygg = 1.0V (GTL+ requirement).
b) LVTTL can be used with 3.3V PCl and SSTL3 Class | and Il, when Vggg = 1.5V (SSTL3 requirement).

Note that two I/O standards are compatible if:
* Their VCCI values are identical.
+ Their VREF standards are identical (if applicable).

For example, if LVTTL 3.3V (VREF= 1.0V) is used, then the other available (i.e. compatible) I/O
standards in the same bank are LVTTL 3.3 V PCI/PCI-X, GTL+, and LVPECL.

Also note that when multiple I/O standards are used within a bank, the voltage tolerance will be limited to
the minimum tolerance of all I/O standards used in the bank.

Revision 18 2-15



& Microsemi

Detailed Specifications

I/O Clusters

Each 1/O cluster incorporates two I/O modules, four RX modules, two TX modules, and a buffer module.
In turn, each I/O module contains one Input Register (InReg), one Output Register (OutReg), and one
Enable Register (EnReg) (Figure 2-5).

Vo Cluster |, P PAD !
Routed Input Track | EnReg I—' Routed Input Track|! OEP — 1
DIN YOUT T 1
| 1
| 1
1
Routed Input Track | OutReg I— Routed Input Track| uoP !
DIN YOUT B t % X 110
! 21 Slew Rate h—T I
1 Drive Strength |
Output Track 'J InReg Output Track ! uiP Programmable Delay 1
Y DCIN + | — 1
| VREF I
| 1
| |
g I 1
O 1 |
o
D | |
o
| I 1
%) ! |
e . o L L ___ J
- H-- - - -"—-"-"-"-"-"---——-—-=-=-—-~
I N PAD :
Routed Input Track | EnReg I—' Routed Input Track : OEN — 1
DIN YOUT i 1
|
|
I
Routed Input Track | OutR I_ R dl Track : UON % :
utreg outed Input Trac
DIN YOUT D : P RO
Slew Rate _LI—T 1
: Drive Strength |
Output Track 'J InReg Output Track Programmable Delay |
| UIN
Y DCN I L VREF :
| |
e e ___1
Figure 2-5« 1/O Cluster Interface

Using an I/O Register

To access the I/O registers, registers must be instantiated in the netlist and then connected to the 1/Os.
Usage of each I/O register (register combining) is individually controlled and can be selected/deselected
using the PinEditor tool in the Designer software. 1/O register combining can also be controlled at the
device Level, affecting all I/Os. Please note, the I/O register option is deselected by default in any given
design.

In addition, Designer software provides a global option to enable/disable the usage of registers in the
1/Os. This option is design-specific. The setting for each individual I/O overrides this global option.
Furthermore, the global set fuse option in the Designer software, when checked, causes all I/O registers
to output logic High at device power-up.

4. Please note that register combining for multi fanout nets is not supported.
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Table 2-57 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V)
1.2-0.125 1.2+0.125 1.2
Note: * Measuring Point = VTRIP

Timing Characteristics

Table 2-58 « LVDS I/O Module
Worst-Case Commercial Conditions VCCA =1.425V, VCCI =23V, T; =70°C

—2 Speed -1 Speed Std Speed

Parameter Description Min. Max. | Min.  Max. Min. Max. | Units
LVDS Output Module Timing

top Input Buffer 1.80 2.05 2.4 ns
tpy Output Buffer 2.32 2.64 3.1 ns
ticLkQ Clock-to-Q for the 1/O input register 0.67 0.77 0.90 ns
tocLka Clock-to-Q for the 1/O output register and 0.67 0.77 0.90 ns

the I/O enable register

tsup Data Input Set-Up 0.23 0.27 0.31 ns
tsue Enable Input Set-Up 0.26 0.30 0.35 ns
thp Data Input Hold 0.00 0.00 0.00 ns
tHe Enable Input Hold 0.00 0.00 0.00 ns
tePwHL Clock Pulse Width High to Low 0.39 0.39 0.39 ns
tcpwLH Clock Pulse Width Low to High 0.39 0.39 0.39 ns
twasYN Asynchronous Pulse Width 0.37 0.37 0.37 ns
tREASYN Asynchronous Recovery Time 0.13 0.15 0.17 ns
tHASYN Asynchronous Removal Time 0.00 0.00 0.00 ns
tolr Asynchronous Clear-to-Q 0.23 0.27 0.31 ns
tPRESET Asynchronous Preset-to-Q 0.23 0.27 0.31 ns
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Sample Implementations

Frequency Synthesis

Figure 2-53 illustrates an example where the PLL is used to multiply a 1565.5 MHz external clock up to
622 MHz. Note that the same PLL schematic could use an external 350 MHz clock, which is divided
down to 155 MHz by the FPGA internal logic.

Figure 2-54 illustrates the PLL using both dividers to synthesize a 133 MHz output clock from a 155 MHz
input reference clock. The input frequency of 155 MHz is multiplied by 6 and divided by 7, giving a CLK1
output frequency of 132.86 MHz. When dividers are used, a given ratio can be generated in multiple
ways, allowing the user to stay within the operating frequency ranges of the PLL.

Power-Down DividerJ
6
Lock
Y [ >
RefCLK /i Delay
Delay Line = =
155.5 MHz Y Match Y
A i CLK1
PLL —— /j —>
FB
Delay Line e /i —
® /j Delay | CLK2
A A A Match [~
I T 1
l 622 MHz
| 5 6 3
FBMuxSel DelayLine Dividerl LowFreq Osc
+4

Figure 2-53 « Using the PLL 155.5 MHz In, 622 MHz Out

Adjustable Clock Delay

Figure 2-55 illustrates using the PLL to delay the reference clock by employing one of the adjustable
delay lines. In this case, the output clock is delayed relative to the reference clock. Delaying the
reference clock relative to the output clock is accomplished by using the delay line in the feedback path.
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Clock Skew Minimization

Figure 2-56 indicates how feedback from the clock network can be used to create minimal skew between
the distributed clock network and the input clock. The input clock is fed to the reference clock input of the
PLL. The output clock (CLK2) feeds a routed clock network. The feedback input to the PLL uses a clock
input delayed by a routing network. The PLL then adjusts the phase of the input clock to match the
delayed clock, thus providing nearly zero effective skew between the two clocks. Refer to the Axcelerator
Family PLL and Clock Management application note for more information.

& Microsemi

Axcelerator Family FPGAs

Power-Down DividerJ
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RefCLK Y
Input Clock ~ ==mmep— | Delay Line == /iDelay M v
133 MHz Match
A bLL 133 MHz i CLK1
FB :
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/i Delay
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SET
Q D
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Figure 2-56 » Using the PLL for Clock Deskewing
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Detailed Specifications

Table 2-89 « One RAM Block
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=3.0V, T; =70°C

—2 Speed -1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. | Units
Write Mode

twpAsu Write Data Setup vs. WCLK 1.08 1.23 1.45 ns
twbAHD Write Data Hold vs. WCLK 0.22 0.25 0.30 ns
twADSU Write Address Setup vs. WCLK 1.08 1.23 1.45 ns
tWADHD Write Address Hold vs. WCLK 0.00 0.00 0.00 ns
twENSU Write Enable Setup vs. WCLK 1.08 1.23 1.45 ns
tWENHD Write Enable Hold vs. WCLK 0.22 0.25 0.30 ns
twekH WCLK Minimum High Pulse Width 0.75 0.75 0.75 ns
twelk WCLK Minimum Low Pulse Width 0.88 0.88 0.88 ns
twekp WCLK Minimum Period 1.63 1.63 1.63 ns
Read Mode

tRADSU Read Address Setup vs. RCLK 0.81 0.92 1.08 ns
tRADHD Read Address Hold vs. RCLK 0.00 0.00 0.00 ns
tRENSU Read Enable Setup vs. RCLK 0.81 0.92 1.08 ns
tRENHD Read Enable Hold vs. RCLK 0.00 0.00 0.00 ns
tRCK2RD1 RCLK-to-OUT (Pipelined) 1.32 1.51 1.77 ns
tRCK2RD2 RCLK-to-OUT (Non-Pipelined) 2.16 2.46 2.90 ns
tRCLKH RCLK Minimum High Pulse Width 0.77 0.77 0.77 ns
tReLKL RCLK Minimum Low Pulse Width 0.93 0.93 0.93 ns
trckp RCLK Minimum Period 1.70 1.70 1.70 ns

Note: Timing data for this single block RAM has a depth of 4,096. For all other combinations, use Microsemi’s timing
software.
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FG484 FG484 FG484

Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number

10108PB5F10 AA10 I0127NB6F12 P7 10146NB6F13 M3
I0110NB5F10 AB9 10127PB6F 12 R7 10146PB6F13 N3

I0110PB5F10 AB10 I0128NB6F12 V1 Bank 7
I0111NB5F10 Y8 I0128PB6F12 W1 I0147NB7F14 K7
10111PB5F10 Y9 I0129NB6F12 us 10147PB7F 14 L7
I0112NB5F10 AB7 I0129PB6F12 T5 I0148NB7F14 M2
I0113NB5F10 W8 I0130NB6F12 T 10148PB7F14 N1
10113PB5F10 W9 10130PB6F 12 U1 I0149NB7F 14 K5
10114NB5F 11 AA7 I0131NB6F12 P6 10149PB7F14 L5
10114PB5F 11 AA8 I0131PB6F12 R6 I0150NB7F14 L3
I0115NB5F 11 AB5 I0132NB6F12 T4 I0150PB7F 14 L2
10115PB5F 11 AB6 I0132PB6F12 u4 I0151NB7F14 K6
10116NB5F 11 Y6 I0133NB6F12 u2 10151PB7F14 L6
10116PB5F 11 Y7 I0134NB6F12 T3 I0152NB7F14 K2
10117NB5F 11 us 10134PB6F 12 U3 10152PB7F 14 K1
10117PB5F 11 U9 I0135NB6F12 P5 I0153NB7F14 K4
I0118NB5F 11 AA5 I0135PB6F12 R5 10153PB7F 14 K3
10118PB5F 11 AAB I0136NB6F13 R2 I0154NB7F 14 H3
I0119NB5F 11 AA4 10136PB6F 13 T2 10154PB7F14 J3
10119PB5F 11 AB4 I0138NB6F13 P4 I0155NB7F 14 H5
I0120NB5F 11 Y4 10138PB6F 13 R4 10155PB7F 14 J5
I0120PB5F 11 Y5 IO139NB6F13 N2 I0156NB7F14 H4
I0121NB5F 11 W6 I0139PB6F13 P2 10156PB7F 14 J4
10121PB5F 11 W7 I0140NB6F13 P3 I0157NB7F 14 H2
I0122NB5F 11 V3 10140PB6F 13 R3 10157PB7F14 J2
10122PB5F 11 W3 I0141NB6F13 M6 I0158NB7F15 H1
I0123NB5F 11 T7 10141PB6F 13 N6 10158PB7F15 J1
10123PB5F 11 T8 I0142NB6F13 P1 I0159NB7F15 F1
I0124NB5F 11 V4 I0142PB6F13 R1 I0159PB7F15 G1
10124PB5F 11 W5 I0143NB6F13 M5 I0160NB7F15 F2
I0125NB5F 11 V6 10143PB6F 13 N5 10160PB7F15 G2
10125PB5F 11 V7 I0144NB6F13 M4 I0161NB7F15 H6
Bank 6 10144PB6F 13 N4 10161PB7F15 J6
10126NB6F12 V2 I0145NB6F13 M7 I0162NB7F15 F3
10126PB6F 12 W2 I0145PB6F13 N7 10162PB7F15 G3
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Note

For Package Manufacturing and Environmental information, visit Resource center at
http://www.microsemi.com/soc/products/rescenter/package/index.html.
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FG676 FG676
AX1000 Function |Pin Number AX1000 Function |Pin Number
VCCIB4 W18 VCOMPLH Y13
VCCIB4 Y17 VPUMP E22
VCCIB4 Y18
VCCIB4 Y19
VCCIB5 W10
VCCIB5 W11
VCCIB5 W12
VCCIB5 W13
VCCIB5 W9
VCCIB5 Y10
VCCIB5 Y8
VCCIB5 Y9
VCCIB6 P8
VCCIB6 R8
VCCIB6 T8
VCCIB6 u7
VCCIB6 us
VCCIB6 V7
VCCIB6 V8
VCCIB6 w7
VCCIB7 H7
VCCIB7 J7
VCCIB7 J8
VCCIB7 K7
VCCIB7 K8
VCCIB7 L8
VCCIB7 M8
VCCIB7 N8
VCOMPLA D12
VCOMPLB G13
VCOMPLC D15
VCOMPLD F14
VCOMPLE AD15
VCOMPLF AB14
VCOMPLG AD12
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FG896 FG896 FG896
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number

GND T12 GND W19 NC AJ4
GND T13 GND Y11 NC AK14
GND T14 GND Y20 NC AK15
GND T15 GND/LP E4 NC AK16
GND T16 NC A16 NC AK17
GND T17 NC A26 NC AK22
GND T18 NC A4 NC AK4
GND T19 NC A6 NC AK5
GND T28 NC AA30 NC B16
GND T3 NC AB1 NC B18
GND u12 NC AB30 NC B21
GND u13 NC AC2 NC B23
GND u14 NC AC29 NC B26
GND u15 NC AD1 NC B4
GND u16 NC AD2 NC B6
GND u17 NC AD30 NC B8
GND u18 NC AE1 NC c27
GND u19 NC AE15 NC D1
GND V1 NC AE16 NC D2
GND V12 NC AE2 NC D29
GND V13 NC AE30 NC D30
GND V14 NC AF1 NC E1
GND V15 NC AF2 NC E2
GND V16 NC AF29 NC E29
GND V17 NC AF30 NC E30
GND V18 NC AG1 NC F15
GND V19 NC AG2 NC F16
GND V30 NC AG29 NC F29
GND W12 NC AG30 NC F30
GND W13 NC AH27 NC G1
GND W14 NC AH4 NC G29
GND W15 NC AJ14 NC G30
GND W16 NC AJ15 NC H29
GND W17 NC AJ16 NC J1
GND w18 NC AJ27 NC J30
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Package Pin Assignments

FG896 FG896
Pin Pin
AX2000 Function Number AX2000 Function Number

VCCIB3 AH30 VCCIB6 W9
VCCIB3 T21 VCCIB6 Y10
VCCIB3 u21 VCCIB6 Y9
VCCIB3 V21 VCCIB7 C1
VCCIB3 W21 VCCIB7 Cc2
VCCIB3 W22 VCCIB7 K9
VCCIB3 Y21 VCCIB7 L10
VCCIB3 Y22 VCCIB7 L9
VCCIB4 AA16 VCCIB7 M10
VCCIB4 AA17 VCCIB7 M9
VCCIB4 AA18 VCCIB7 N10
VCCIB4 AA19 VCCIB7 P10
VCCIB4 AA20 VCCIB7 R10
VCCIB4 AB19 VCCPLA G14
VCCIB4 AB20 VCCPLB H15
VCCIB4 AB21 VCCPLC G17
VCCIB4 AJ28 VCCPLD J16
VCCIB4 AK28 VCCPLE AH17
VCCIB5 AA11 VCCPLF AC16
VCCIB5 AA12 VCCPLG AH14
VCCIB5 AA13 VCCPLH AD15
VCCIB5 AA14 VCOMPLA F14
VCCIB5 AA15 VCOMPLB J15
VCCIB5 AB10 VCOMPLC F17
VCCIB5 AB11 VCOMPLD H16
VCCIB5 AB12 VCOMPLE AF17
VCCIB5 AJ3 VCOMPLF AD16
VCCIB5 AK3 VCOMPLG AF14
VCCIB6 AA9 VCOMPLH AB15
VCCIB6 AH1 VPUMP G24
VCCIB6 AH2
VCCIB6 T10
VCCIB6 u10
VCCIB6 V10
VCCIB6 W10
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Package Pin Assignments

FG1152 FG1152 FG1152

Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number

Bank 0 I017NBOF1 F12 I034PBOF3 D14
IO00NBOFO D6 1017PBOF1 F11 IO35NBOF3 A15
IO00PBOFO C6 I018NBOF1 E11 I035PBOF3 B15
I001NBOFO H10 1018PBOF1 E10 IO36NBOF3 B16
I001PBOFO0 H9 I019NBOF1 F13 I036PBOF3 A16
I002NBOFO F8 I019PBOF1 G13 IO37NBOF3 G16
I002PBOF0 G8 I0O20NBOF1 A10 I037PBOF3 G15
I0O03NBOFO A6 1020PBOF1 A9 IO38NBOF3 D16
IO03PBOFO0 B6 I021NBOF1 K14 IO38PBOF3 C16
I004NBOFO c7 1021PBOF1 K13 IO39NBOF3 K16
I004PBOF0 D7 I022NBOF2 B11 IO39PBOF3 L16
IO05NBOFO K10 1022PB0OF2 B10 IO40NBOF3 D17
IO05PBOFO J10 I023NBOF2 C12 I040PBOF3 c17
I0O06NBOFO F9 1023PBOF2 Cc11 1041NBOF3/HCLKAN E16
I006PBOF0 G9 I024NBOF2 A12 1041PBOF3/HCLKAP F16
I007NBOFO0 F10 1024PBOF2 A11 I042NBOF3/HCLKBN G17
I007PBOFO G10 I025NBOF2 H14 1042PB0OF3/HCLKBP F17

IO08NBOFO E9 1025PBOF2 J14 Bank 1
IO08PBOFO0 ES8 I026NBOF2 D13 1043NB1F4/HCLKCN G19
I0O09NBOFO J1 1026PBOF2 D12 1043PB1F4/HCLKCP G18
IO09PBOFO0 K11 I027NBOF2 F14 1044NB1F4/HCLKDN E19
I010NBOFO C8 1027PBOF2 G14 1044PB1F4/HCLKDP F19
I010PBOFO0 D8 I028NBOF2 E14 IO45NB1F4 Cc18
IO11NBOFO K12 1028PBOF2 E13 I045PB1F4 D18
I011PBOF0O J12 I029NBOF2 B13 I046NB1F4 A18
I012NBOF1 G11 1029PBOF2 B12 I046PB1F4 B18
I012PBOF1 H11 IO30NBOF2 C14 I047NB1F4 K19
I013NBOF1 G12 I030PBOF2 C13 I047PB1F4 L19
I013PBOF1 H12 I031NBOF2 H15 IO48NB1F4 C19
I014NBOF1 A7 I031PBOF2 J15 I048PB1F4 D19
I014PBOF1 B7 I032NBOF2 A14 I049NB1F4 K20
I015NBOF1 H13 I032PBOF2 B14 I049PB1F4 L20
I015PBOF1 J13 IO33NBOF2 K15 IO50NB1F4 A19
I016NBOF1 C9 I033PBOF2 L15 IO50PB1F4 B19
I016PBOF1 D9 I034NBOF3 D15 IO51NB1F4 H20
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Package Pin Assignments

FG1152 FG1152 FG1152
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number

10103PB2F9 M28 I0121NB2F11 T27 I0138NB3F12 Y29

I0104NB2F9 M34 10121PB2F 11 T26 I0138PB3F12 W29
10104PB2F9 L34 [0122NB2F 11 T30 I0139NB3F13 Y27

I0105NB2F9 P27 I0122PB2F 11 T29 I0139PB3F13 W27
10105PB2F9 N27 I0123NB2F 11 u28 IO140NB3F13 AA33
I0106NB2F9 M32 I0123PB2F 11 T28 I0140PB3F13 Y33

10106PB2F9 M31 I0124NB2F 11 T31 I0141NB3F13 Y25

I0107NB2F10 P25 10124PB2F 11 T32 I0141PB3F13 Y24

10107PB2F10 P26 I0125NB2F 11 u24 [0142NB3F13 AA31
IO108NB2F10 N33 I0125PB2F 11 u25 I0142PB3F13 Y31

I0108PB2F10 M33 I0126NB2F 11 u33 I0143NB3F13 AA28
IO109NB2F10 P29 I0126PB2F 11 u34 I0143PB3F13 Y28

I0109PB2F 10 N29 I0127NB2F 11 u26 I0144NB3F13 AA34
I0110NB2F10 P30 10127PB2F 11 u27 I0144PB3F13 Y34

10110PB2F10 N30 I0128NB2F 11 U31 I0145NB3F13 AA26
I0111NB2F10 R24 I0128PB2F 11 u32 I0145PB3F13 Y26

10111PB2F10 R25 Bank 3 I0146NB3F13 AA29
I0112NB2F10 P31 I0129NB3F12 V29 I0146PB3F13 AA30
10112PB2F10 N31 10129PB3F12 u29 I0147NB3F13 AB30
I0113NB2F10 R28 I0130NB3F12 V31 I0147PB3F13 AB29
10113PB2F10 P28 10130PB3F12 V32 [0148NB3F13 AB32
I0114NB2F10 P32 I0131NB3F12 V24 I0148PB3F13 AA32
10114PB2F10 N32 10131PB3F12 V25 I0149NB3F13 AB27
I0115NB2F10 R30 I0132NB3F12 w28 I0149PB3F13 AA27
10115PB2F10 R29 10132PB3F12 V28 I0150NB3F14 AC31
I0116NB2F10 P34 I0133NB3F12 W26 I0150PB3F 14 AB31
10116PB2F10 P33 10133PB3F12 V26 I0151NB3F14 AD33
I0117NB2F10 R27 I0134NB3F12 W33 I0151PB3F14 AC33
10117PB2F10 R26 10134PB3F12 V33 I0152NB3F 14 AC28
10118NB2F 11 R34 I0135NB3F12 W25 I0152PB3F 14 AB28
10118PB2F 11 R33 10135PB3F12 w24 I0153NB3F14 AB25
10119NB2F 11 T24 I0136NB3F12 W31 I0153PB3F 14 AA25
10119PB2F 11 T25 10136PB3F12 W32 I0154NB3F14 AD32
I0120NB2F 11 T33 I0137NB3F12 Y30 I0154PB3F14 AC32
10120PB2F 11 T34 10137PB3F12 W30 I0155NB3F 14 AD29
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Package Pin Assignments

FG1152 FG1152 FG1152
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number
10207PB4F19 AL20 10224PB5F21 AP14 I0242NB5F22 AG11
I0208NB4F19 AG19 10225NB5F21 AK13 10242PB5F22 AG12
10208PB4F 19 AF19 10225PB5F21 AK14 [0243NB5F22 AL9
I0209NB4F19 AN18 10226NB5F21 AE15 10243PB5F22 AL10
I0209PB4F19 AP18 10226PB5F21 AF15 I0244NB5F22 AM8
I0210NB4F19 AE19 10227NB5F21 AG14 10244PB5F22 AM9
I0210PB4F19 AD19 10227PB5F21 AG15 I0245NB5F23 AH10
I0211NB4F19 AL18 10228NB5F21 AJ13 10245PB5F23 AJ10
10211PB4F19 AM18 10228PB5F21 AJ14 I0246NB5F23 AF10
10212NB4F19/CLKEN AJ20 10229NB5F21 AM13 10246PB5F23 AF11
10212PB4F19/CLKEP AK20 10229PB5F21 AM14 I0247NB5F23 AJ9
10213NB4F19/CLKFN AJ18 I0230NB5F21 AE14 10247PB5F23 AK9
10213PB4F19/CLKFP AJ19 10230PB5F21 AF14 I0248NB5F23 AN7
Bank 5 10231NB5F21 AN12 10248PB5F23 AP7
10214NB5F20/CLKGN AJ16 10231PB5F21 AP12 I0249NB5F23 AL7
10214PB5F20/CLKGP AJ17 10232NB5F21 AG13 10249PB5F23 AL8
10215NB5F20/CLKHN AJ15 10232PB5F21 AH13 I0250NB5F23 AE10
10215PB5F20/CLKHP AK15 10233NB5F21 AL12 I0250PB5F23 AE11
I0216NB5F20 AD16 10233PB5F21 AL13 I0251NB5F23 AK8
10216PB5F20 AE17 10234NB5F21 AE13 10251PB5F23 AJ8
[0217NB5F20 AM17 10234PB5F21 AF13 I0252NB5F23 AHS8
10217PB5F20 AL17 I0235NB5F22 AN11 10252PB5F23 AH9
[0218NB5F20 AG16 10235PB5F22 AP11 I0253NB5F23 AN6
10218PB5F20 AF16 I0236NB5F22 AM11 10253PB5F23 AP6
I0219NB5F20 AM16 10236PB5F22 AM12 I0254NB5F23 AG9
10219PB5F20 AL16 10237NB5F22 AJ11 10254PB5F23 AG10
I0220NB5F20 AP16 10237PB5F22 AJ12 I0255NB5F23 AJ7
10220PB5F20 AN16 I0238NB5F22 AH11 10255PB5F23 AK7
[0221NB5F20 AN15 10238PB5F22 AH12 I0256NB5F23 AL6
10221PB5F20 AP15 I0239NB5F22 AK10 10256PB5F23 AM6
I0222NB5F20 AD15 10239PB5F22 AK11 Bank 6

10222PB5F20 AE16 10240NB5F22 AE12 I0257NB6F24 AG6
[0223NB5F21 AL14 10240PB5F22 AF12 10257PB6F24 AH6
10223PB5F21 AL15 10241NB5F22 AN10 I0258NB6F24 AD9
[0224NB5F21 AN14 10241PB5F22 AP10 10258PB6F24 AE9
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Package Pin Assignments

FG1152 FG1152 FG1152
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number

GND N1 GND u19 NC A26
GND N13 GND u20 NC AB2
GND N22 GND u21 NC AB33
GND N34 GND u30 NC AC34
GND P14 GND us NC AD3
GND P15 GND V14 NC AD34
GND P16 GND V15 NC AE31
GND P17 GND V16 NC AE33
GND P18 GND V17 NC AE34
GND P19 GND V18 NC AF1
GND P20 GND V19 NC AF34
GND P21 GND V20 NC AG2
GND R14 GND V21 NC AG4
GND R15 GND V30 NC AH1
GND R16 GND V5 NC AH2
GND R17 GND w14 NC AH31
GND R18 GND W15 NC AH32
GND R19 GND W16 NC AH34
GND R20 GND W17 NC AJ1
GND R21 GND W18 NC AJ2
GND R3 GND W19 NC AJ3
GND R32 GND W20 NC AJ31
GND T14 GND W21 NC AJ32
GND T15 GND Y14 NC AJ33
GND T16 GND Y15 NC AJ34
GND T17 GND Y16 NC AJ4
GND T18 GND Y17 NC AL29
GND T19 GND Y18 NC AM19
GND T20 GND Y19 NC AM7
GND T21 GND Y20 NC AN13
GND u14 GND Y21 NC AN17
GND u15 GND Y3 NC AN25
GND u16 GND Y32 NC AN27
GND u17 GND/LP G6 NC AN8
GND u18 NC A17 NC AP17
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Package Pin Assignments

PQ208 PQ208 PQ208
Pin Pin Pin
AX250 Function Number AX250 Function Number AX250 Function Number
10110PB7F7 19 GND 94 VCCPLB 187
I0112NB7F7 16 GND 99 VCCPLC 178
10112PB7F7 17 GND 113 VCCPLD 176
I0117NB7F7 12 GND 119 VCCPLE 85
10117PB7F7 13 GND 125 VCCPLF 83
I0119NB7F7 10 GND 136 VCCPLG 74
10119PB7F7 1 GND 143 VCCPLH 72
10121PB7F7 7 GND 150 VCCIBO 193
I0122NB7F7 5 GND 155 VCCIBO 200
10122PB7F7 6 GND 164 VCCIB1 163
I0123NB7F7 3 GND 169 VCCIB1 172
I0123PB7F7 4 GND 173 VCCIB2 135
Dedicated I/O GND 194 VCCIB2 149
VCCDA 1 GND 196 VCCIB3 112
VCCDA 26 GND 201 VCCIB3 124
VCCDA 53 GND/LP 208 VCCIB4 89
VCCDA 63 PRA 184 VCCIB4 98
VCCDA 78 PRB 183 VCCIB5 58
VCCDA 95 PRC 80 VCCIB5 68
VCCDA 105 PRD 79 VCCIB6 31
VCCDA 130 TCK 205 VCCIB6 45
VCCDA 157 TDI 204 VCcCIB7 8
VCCDA 167 TDO 203 VCcCIB7 20
VCCDA 182 TMS 206 VCOMPLA 190
VCCDA 202 TRST 207 VCOMPLB 188
GND 104 VCCA 2 VCOMPLC 179
GND 9 VCCA 52 VCOMPLD 177
GND 15 VCCA 156 VCOMPLE 86
GND 21 VCCA 14 VCOMPLF 84
GND 32 VCCA 38 VCOMPLG 75
GND 39 VCCA 64 VCOMPLH 73
GND 46 VCCA 93 VPUMP 158
GND 51 VCCA 118
GND 59 VCCA 142
GND 65 VCCA 168
GND 69 VCCA 195
GND 90 VCCPLA 189
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Axcelerator Family FPGAs

CQ208 CQ208 CQ208
Pin Pin Pin
AX250 Function Number AX250 Function Number AX250 Function Number
I0110PB7F7 19 GND 194 VCCIBO 200
I0112NB7F7 16 GND 196 VCCIB1 163
I0112PB7F7 17 GND 201 VCCIB1 172
I0O117NB7F7 12 GND/LP 208 VCCIB2 135
I0117PB7F7 13 PRA 184 VCCIB2 149
I0119NB7F7 10 PRB 183 VCCIB3 112
I0119PB7F7 11 PRC 80 VCCIB3 124
I0121PB7F7 7 PRD 79 VCCIB4 89
I0122NB7F7 5 TCK 205 VCCIB4 98
I0122PB7F7 6 TDI 204 VCCIB5 58
I0123NB7F7 3 TDO 203 VCCIB5 68
I0123PB7F7 4 T™MS 206 VCCIB6 31
Dedicated 1/0 TRST 207 VCCIB6 45
GND 9 VCCA 2 VCCIB7 8
GND 15 VCCA 14 VCCIB7 20
GND 21 VCCA 38 VCCPLA 189
GND 32 VCCA 52 VCCPLB 187
GND 39 VCCA 64 VCCPLC 178
GND 46 VCCA 93 VCCPLD 176
GND 51 VCCA 118 VCCPLE 85
GND 59 VCCA 142 VCCPLF 83
GND 65 VCCA 156 VCCPLG 74
GND 69 VCCA 168 VCCPLH 72
GND 90 VCCA 195 VCOMPLA 190
GND 94 VCCDA 1 VCOMPLB 188
GND 99 VCCDA 26 VCOMPLC 179
GND 104 VCCDA 53 VCOMPLD 177
GND 113 VCCDA 63 VCOMPLE 86
GND 119 VCCDA 78 VCOMPLF 84
GND 125 VCCDA 95 VCOMPLG 75
GND 136 VCCDA 105 VCOMPLH 73
GND 143 VCCDA 130 VPUMP 158
GND 150 VCCDA 157
GND 155 VCCDA 167
GND 164 VCCDA 182
GND 169 VCCDA 202
GND 173 VCCIBO 193
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Axcelerator Family FPGAs

CG624 CG624 CG624
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number

I0194NB6F18 Y3 10215PB6F20 V4 10237NB7F22 N8
10194PB6F18 AA3 10216NB6F20 P8 10237PB7F22 N7
I0195NB6F18 V6 10216PB6F20 R3 I0238NB7F22 M5
10195PB6F 18 W4 10217NB6F20 P7 I0239NB7F22 L6
I0197NB6F18 R5 10217PB6F20 R7 10239PB7F22 L5
I0197PB6F18 u3 10219NB6F20 R4 10240NB7F22 M4
I0198NB6F 18 P6 10219PB6F20 T4 10241NB7F22 L7
I0199NB6F 18 Y5 10220NB6F20 P2 10241PB7F22 M7
I0199PB6F 18 W5 10220PB6F20 R2 10242NB7F22 J3
I0200NB6F18 V3 10221NB6F20 N4 10243NB7F22 M9
10200PB6F 18 W3 10221PB6F20 P4 10243PB7F22 M8
I0201NB6F18 T7 10223NB6F20 M2 10244NB7F22 P9
10201PB6F18 u7 10223PB6F20 N2 10244PB7F22 N6
I0202NB6F18 V2 10224NB6F20 N3 10245NB7F22 K8
I0203NB6F19 W2 10224PB6F20 P3 10245PB7F22 L8
10203PB6F 19 Y2 Bank 7 10246NB7F22 F3
10204NB6F19 AA1 [0225NB7F21 J2 10246PB7F22 E3
10204PB6F19 AB1 10225PB7F21 J1 10247NB7F23 K7
I0205NB6F19 R6 10226PB7F21 G2 10247PB7F23 K6
10205PB6F19 T6 10227NB7F21 H3 10248NB7F23 D2
10206NB6F19 W1 10227PB7F21 H2 I0249NB7F23 G4
10206PB6F 19 Y1 I0229NB7F21 K2 10249PB7F23 G3
10207NB6F19 T2 10229PB7F21 L2 10251NB7F23 N10
10207PB6F19 u2 I0230NB7F21 K1 10251PB7F23 N9
I0208NB6F19 T1 10230PB7F21 L1 I0253NB7F23 H4
10208PB6F19 U1 10231NB7F21 E2 10253PB7F23 J4
I0209NB6F19 AA2 10231PB7F21 F2 I0255NB7F23 J6
10209PB6F 19 AB2 I0232NB7F21 F1 10255PB7F23 J5
10210NB6F19 P5 10232PB7F21 G1 10257NB7F23 H5
I0211NB6F19 M1 I0233NB7F21 L3 10257PB7F23 H6
10211PB6F19 N1 10233PB7F21 M3 Dedicated I/0
10212NB6F19 P1 10234NB7F21 D1 GND K5
10212PB6F 19 R1 10234PB7F21 E1 GND A18
10213NB6F19 R8 I0235NB7F21 K4 GND A2
10213PB6F 19 T8 10235PB7F21 L4 GND A24
10215NB6F20 u4 I0236NB7F22 M6 GND A25
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Datasheet Information

Revision Changes Page
Revision 3 The timing characteristics tables from pages 2-26 to 2-60 were updated. 2-26 to 2-60
(continued)
The "Global Resources" section was updated. 2-66
The timing characteristics tables from pages 2-102 to 2-103 were updated. 2-102 to
2-103
The "PQ208", "FG256", and "FG324" tables are new. 3-9,3-16, 3-84
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