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User 1/0s?

Introduction

The Axcelerator family features a flexible 1/0O structure, supporting a range of mixed voltages (1.5,
1.8V, 2.5V, and 3.3 V) with its bank-selectable 1/0Os. Table 2-8 on page 2-12 contains the 1/O standards
supported by the Axcelerator family, and Table 2-10 on page 2-12 compares the features of the different
1/0 standards.

Each 1I/O provides programmable slew rates, drive strengths, and weak pull-up and weak pull-down
circuits. The slew rate setting is effective for both rising and falling edges.

1/0 standards, except 3.3 V PCl and 3.3 V PCI-X, are capable of hot insertion. 3.3 V PCl and 3.3 V PCI-
X are 5V tolerant with the aid of an external resistor.

The input buffer has an optional user-configurable delay element. The element can reduce or eliminate
the hold time requirement for input signals registered within the 1/0 cell. The value for the delay is set on
a bank-wide basis. Note that the delay WILL be a function of process variations as well as temperature
and voltage changes.

Each I/O includes three registers: an input (InReg), an output (OutReg), and an enable register (EnReg).
I/Os are organized into banks, and there are eight banks per device—two per side (Figure 2-6 on
page 2-18). Each I/O bank has a common VCCI, the supply voltage for its 1/Os.

For voltage-referenced 1/Os, each bank also has a common reference-voltage bus, VREF. While VREF
must have a common voltage for an entire 1/O bank, its location is user-selectable. In other words, any
user I/O in the bank can be selected to be a VREF.

The location of the VREF pin should be selected according to the following rules:

* Any pin that is assigned as a VREF can control a maximum of eight user I/O pad locations in each
direction (16 total maximum) within the same 1/O bank.

» 1/O pad locations listed as no connects are counted as part of the 16 maximum. In many cases,
this leads to fewer than eight user 1/0 package pins in each direction being controlled by a VREF

pin.
» Dedicated I/0O pins such as GND and VCCI are counted as part of the 16.

+ The two user I/O pads immediately adjacent on each side of the VREF pin (four in total) may only
be used as inputs. The exception is when there is a VCCI/GND pair separating the VREF pin and
the user 1/0 pad location.

+ The user does not need to assign VREF pins for OUTBUF and TRIBUF. VREF pins are needed
only for input and bidirectional 1/Os.

The differential amplifier supply voltage VCCDA should be connected to 3.3 V.
A user can gain access to the various I/O standards in three ways:
» Instantiate specific library macros that represent the desired specific standard.

» Use generic I/0 macros and then use Designer’s PinEditor to specify the desired I/O standards
(please note that this is not applicable to differential standards).

* A combination of the first two methods.

Refer to the 1/0 Features in Axcelerator Family Devices application note and the Antifuse Macro Library
Guide for more details.

Do not use an external resister to pull the I/O above V¢, for a higher logic “1” voltage level. The desired higher logic “1”
voltage level will be degraded due to a small I/O current, which exists when the I/O is pulled up above V.
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Using the Weak Pull-Up and Pull-Down Circuits

Each Axcelerator 1/0 comes with a weak pull-up/down circuit (on the order of 10 kQ). These are weak
transistors with the gates tied on, so the on resistance of the transistor emulates a resistor. The weak
pull-up and pull-down is active only when the device is powered up, and they must be biased to be on.
When the rails are coming up, they are not biased fully, so they do not behave as resistors until the
voltage is at sufficient levels to bias the transistors. The key is they really are transistors; they are not
traces of poly silicon, which is another way to do an on-chip resistor (those take much more room). 1/0
macros are provided for combinations of pull up/down for LVTTL, LVCMOS 2.5V, 1.8V, and 1.5V)
standards. These macros can be instantiated if a keeper circuit for any input buffer is required.

Customizing the I/O

» Afive-bit programmable input delay element is associated with each 1/0. The value of this delay is
set on a bank-wide basis (Table 2-14). It is optional for each input buffer within the bank (i.e. the
user can enable or disable the delay element for the I/O). When the input buffer drives a register
within the 1/O, the delay element is activated by default to ensure a zero hold-time. The default
setting for this property can be set in Designer. When the input buffer does not drive a register, the
delay element is deactivated to provide higher performance. Again, this can be overridden by
changing the default setting for this property in Designer.

* The slew-rate value for the LVTTL output buffer can be programmed and can be set to either slow
or fast.

+ The drive strength value for LVTTL output buffers can be programmed as well. There are four
different drive strength values — 8 mA, 12 mA, 16 mA, or 24 mA — that can be specified in
Designer.®

Table 2-14 « Bank-Wide Delay Values

Bits Setting Delay (ns) Bits Setting Delay (ns)
0 0.54 16 2.01
1 0.65 17 2.13
2 0.71 18 2.19
3 0.83 19 2.3
4 0.9 20 2.38
5 1.01 21 2.49
6 1.08 22 2.55
7 1.19 23 2.67
8 1.27 24 2.75
9 1.39 25 2.87
10 1.45 26 2.93
1 1.56 27 3.04
12 1.64 28 3.12
13 1.75 29 3.23
14 1.81 30 3.29
15 1.93 31 3.41

Note: Delay values are approximate and will vary with process, temperature, and voltage.

These values are minimum drive strengths.
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Figure 2-12 « Input Register Timing Characteristics
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Timing Characteristics

Table 2-25 « 2.5V LVCMOS I/O Module
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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

LVCMOS25 I/0 Module Timing

top Input Buffer 1.95 2.22 2.61 ns

tpy Output Buffer 3.29 3.74 4.40 ns

tenzL Enable to Pad Delay through the Output 2.48 2.50 2.51 ns
Buffer—Z to Low

tENZH Enable to Pad Delay through the Output 2.48 2.50 2.51 ns
Buffer—Z to High

tenLz Enable to Pad Delay through the Output 5.74 6.54 7.69 ns
Buffer—Low to Z

teENHZ Enable to Pad Delay through the Output 6.60 7.51 8.83 ns
Buffer—High to Z

tiocLka Sequential Clock-to-Q for the /O Input 0.67 0.77 0.90 ns
Register

tiocLky Clock-to-output Y for the 1/0O Output Register 0.67 0.77 0.90 ns
and the 1/0 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

tcPwHL 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

Revision 18 2-35



& Microsemi

Detailed Specifications

Table 2-36 « 3.3 V PCI-X I/0O Module
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

3.3V PCI-X Output Module Timing

top Input Buffer 1.57 1.79 2.10 ns

tpy Output Buffer 2.10 2.40 2.82 ns

tEnzL Enable to Pad Delay through the Output 1.61 1.62 1.63 ns
Buffer—Z to Low

teNzH Enable to Pad Delay through the Output 1.59 1.60 1.61 ns
Buffer—Z to High

tenLz Enable to Pad Delay through the Output 2.65 3.02 3.55 ns
Buffe—Low to Z

tENHZ Enable to Pad Delay through the Output 3.1 3.55 417 ns
Buffer—High to Z

tiocLkQ Sequential Clock-to-Q for the 1/0O Input 0.67 0.77 0.90 ns
Register

tiocLky Clock-to-output Y for the /O Output 0.67 0.77 0.90 ns
Register and 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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Voltage-Referenced I/O Standards
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Gunning Transceiver Logic Plus is a high-speed bus standard (JESDS8-3). It requires a differential
amplifier input buffer and an Open Drain output buffer. The VCCI pin should be connected to 2.5V or
3.3 V. Note that 2.5 V GTL+ is not supported across the full military temperature range.

Table 2-37 « DC Input and Output Levels
VIL VIH VOL VOH IOL IOH
Min., V Max., V Min., V Max., V Max., V Min., V mA mA
N/A VREF - 0.1 VREF + 0.1 N/A 0.6 NA NA NA
AC Loadings
VTT
é 25
Test Point
$ 10 pF
Figure 2-19 « AC Test Loads
Table 2-38 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ) (V) Cioad (PF)
VREF - 0.2 VREF + 0.2 VREF 1.0
Note: * Measuring Point = VTRIP
Timing Characteristics
Table 2-39 « 2.5V GTL+ 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
2.5V GTL+ I/O Module Timing
top Input Buffer 1.71 1.95 2.29 ns
tpy Output Buffer 1.13 1.29 1.52 ns
ticLka Clock-to-Q for the 1/O input register 0.67 0.77 0.90 ns
tocLka Clock-to-Q for the I/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
tcPwWHL 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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Detailed Specifications

FIFO Flag Logic
The FIFO is user configurable into various DEPTHs and WIDTHSs. Figure 2-62 shows the FIFO address
counter details.

+ Bits 11 to 5 are active for all modes.

» As the data word size is reduced, more least-significant bits are added to the address.

* As the number of cascaded blocks increases, the number of significant bits in the address
increases.

For example, if four blocks are cascaded as a 1kx16 FIFO with each block having a 1kx4 aspect ratio,
bits 11 to 2 of the address will be used to specify locations within each RAM block, whereas bits 13 and
12 will be used to specify the RAM block.

FIFO Address Counters

Mode when Counter Alignment of
Active Bits Threshold bits

— T T T

FIFO Address

Cas 16 blks CNTR[15] | RIWEN[3] —
— activate AEVAL/AFVALI[7]
Cas 8 blks CNTR[14] | RIWEN[2] —~ AEVAL/AFVALI6]
activate
Casdblks [ CNTR[13] [R/WEN[1] —~ AEVAL/AFVAL[5] [15:W]
activate [14:W]
Cas2bks [TCNTR[12] |RWENIO] |~ AEvALAFvAL (1121 (113
activate
a . 128x36 256x18  512x9  1kx4 7 2kx2 4k
by 36 CNTR [11:5] R/W ADD[11:8] AEVAL/AFVAL(3:0]
= | always active | R’'W ADD[7:5] 4 not compared [11:5]
[11:4] [11:3]
by 18 CNTR[4] | RWADD[4] —}+ not compared '
activate
[11:2]
by 9 CNTR[3] [ R/WADD[3] —}~ not compared [REIA
activate [11:0]
bx 4 CN'I_'R [2] R/WADD[2] —}—~ not compared
activate
by 2 CNTR[1] | RIWADD[1] —}~ not compared
activate
by 1 CNTR[0] [R/MADDIO] _}+~ notcompared
activate Variable Active Address Space
CNTR [15:0] >> REN [4:0], RAD [11:0]

>>WEN [4:0], WAD [11:0]

Note: Inactive counter bits are set to zero.
Figure 2-62 « FIFO Address Counters

The AFULL and AEMPTY flag threshold values are programmable. The threshold values are AFVAL and
AEVAL, respectively. Although the trigger threshold for each flag is defined with eight bits, the effective
number of threshold bits in the comparison depends on the configuration. The effective number of
threshold bits corresponds to the range of active bits in the FIFO address space (Table 2-94).

Table 2-94 « FIFO Flag Logic

Inactive Inactive DIFF
Mode AEVAL/AFVAL Bits Bits (setto 0) | DIFF Comparison to AFVAL/AEVAL
Non-cascade [7:4] [15:12] DIFF[11:8] withAE/FVAL[3:0]
Cascade 2 blocks [7:5] [15:13] DIFF[12:8] withAE/FVAL[4:0]
Cascade 4 blocks [7:6] [15:14] DIFF[13:8] withAE/FVALI5:0]
Cascade 8 blocks [7] [15] DIFF[14:8] withAE/FVALI[6:0]
Cascade 16 blocks None None DIFF[15:8] withAE/FVAL[7:0]
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Figure 2-68 « FIFO Read Timing
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mode if desired. Please note, if the I/0O bank is not disabled, differential 1/Os belonging to the 1/0 bank will
still consume normal power, even when operating in the low power mode.

The Axcelerator device will resume normal operation 10us after the LP pin is pulled Low.

To further reduce power consumption, the internal charge pump can be bypassed and an external power
supply voltage can be used instead. This saves the internal charge-pump operating current, resulting in
no DC current draw. The Axcelerator family devices have a dedicated "Vpp" pin that can be used to
access an external charge pump device. In normal chip operation, when using the internal charge pump,
Vpyump should be tied to GND. When the voltage level on Vpyp is set to 3.3V, the internal charge pump
is turned off, and the Vpyyp voltage will be used as the charge pump voltage. Adequate voltage
regulation (i.e. high drive, low output impedance, and good decoupling) should be used at Vpypp.

In addition, any PLL in use can be powered down to further reduce power consumption. This can be
done with the PowerDown pin driven Low. Driving this pin High restarts the PLL with the output clock(s)
being stable once lock is restored.

JTAG

Axcelerator offers a JTAG interface that is compliant with the IEEE 1149.1 standard. The user can
employ the JTAG interface for probing a design and performing any JTAG Public Instructions as defined
in the Table 2-103.

Table 2-103 « JTAG Instruction Code

Instruction (IR4:IR0) Binary Code
Extest 00000
Preload / Sample 00001
Intest 00010
USERCODE 00011
IDCODE 00100
HIGHZ 01110
CLAMP 01111
Diagnostic 10000
Reserved All others
Bypass 11111
Interface

The interface consists of four inputs: Test Mode Select (TMS), Test Data In (TDI), Test Clock (TCK), TAP
Controller Reset (TRST), and an output, Test Data Out (TDO). TMS, TDI, and TRST have on-chip pull-up
resistors.

TRST

TRST (Test-Logic Reset) is an active-low, asynchronous reset signal to the TAP controller. The TRST
input can be used to reset the Test Access Port (TAP) Controller to the TRST state. The TAP Controller
can be held at this state permanently by grounding the TRST pin. To hold the JTAG TAP controller in the
TRST state, it is recommended to connect TRST to ground via a 1 kQ resistor.

There is an optional internal pull-up resistor available for the TRST input that can be set by the user at
programming. Care should be exercised when using this option in combination with an external tie-off to
ground.

An on-chip power-on-reset (POWRST) circuit is included. POWRST has the same function as "TRST,"
but it only occurs at power-up or during recovery from a VCCA and/or VCCDA voltage drop.
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3 — Package Pin Assighments

BG729

A1 Ball Pad Corner

27 26 2524232221 2019181716151413121110 9 8 7 6 5 4 3 2 1
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0)0/0.0.0.000000000000000
0)0/0.0.0.000000000000000
0)0/0.0/0000000000.0000000
000.0.0000000000000060000
0)0/0.0.0/00000000000000000
0)0/00.0000000000000060000

QO | A

0)0/0.0.0.000000000000000
0000.0.000000000000000
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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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Package Pin Assignments

BG729 BG729 BG729
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
I0109NB3F10 V24 10127PB3F 11 AC27 10145PB4F13 AD19
I0109PB3F10 V25 I0128NB3F 11 Y20 I0146NB4F13 AC18
I0110NB3F10 T20 10128PB3F11 W19 10146PB4F13 AB18
10110PB3F10 T21 Bank 4 I0147NB4F13 Y17
I0111NB3F10 W26 10129NB4F12 AA20 10147PB4F13 AA17
10111PB3F10 W27 10129PB4F 12 Y21 I0148NB4F13 AF19
10112NB3F10 u22 10130NB4F12 AB22 10148PB4F 13 AF20
10112PB3F10 u23 I0130PB4F12 AB23 I0149NB4F13 AC17
I0113NB3F10 Y26 I0131NB4F12 AC22 10149PB4F13 AB17
10113PB3F10 Y27 I0131PB4F12 AC23 I0150NB4F13 AE18
10114NB3F10 u20 10132NB4F12 AD23 10150PB4F13 AE19
10114PB3F10 u21 10132PB4F12 AD24 I0151NB4F13 AA16
10115NB3F10 W24 10133NB4F12 AF23 10151PB4F13 Y16
10115PB3F10 W25 I0133PB4F12 AE23 10152NB4F 14 AG18
I0116NB3F10 V22 10134NB4F12 AC21 I0152PB4F 14 AG19
10116PB3F10 V23 10134PB4F12 AB21 I0153NB4F 14 AC16
I0117NB3F10 Y24 I0135NB4F12 AC20 10153PB4F 14 AB16
10117PB3F10 Y25 10135PB4F 12 AB20 I0154NB4F 14 AF17
[0118NB3F11 V20 10136NB4F12 AD21 10154PB4F 14 AF18
10118PB3F 11 V21 I0136PB4F12 AD22 I0155NB4F 14 AB15
I0119NB3F 11 AA26 I0137NB4F12 Y19 I0155PB4F14 AC15
10119PB3F 11 AA27 I0137PB4F12 AA19 I0156NB4F 14 AE16
I0120NB3F 11 W22 10138NB4F12 AE21 10156PB4F 14 AE17
10120PB3F 11 W23 10138PB4F12 AE22 I0157NB4F 14 Y15
10121NB3F 11 AA24 10139NB4F13 AF21 10157PB4F 14 AA15
10121PB3F 11 AA25 I0139PB4F13 AF22 I0158NB4F 14 AG16
10122NB3F 11 W20 I0140NB4F13 AG22 I0158PB4F 14 AG17
10122PB3F 11 w21 I0140PB4F13 AG23 10159NB4F 14/CLKEN AF15
10123NB3F 11 AB26 10141NB4F13 Y18 10159PB4F 14/CLKEP AF16
10123PB3F11 AB27 10141PB4F13 AA18 I0160NB4F 14/CLKFN AD14
10124NB3F 11 Y22 10142NB4F13 AE20 10160PB4F 14/CLKFP AD15
10124PB3F 11 Y23 I0142PB4F13 AD20 Bank 5
10125NB3F 11 AB24 I0143NB4F13 AG20 10161NB5F 15/CLKGN AE14
10125PB3F 11 AB25 10143PB4F13 AG21 10161PB5F15/CLKGP AE15
10126NB3F 11 AA22 10144NB4F13 AC19 10162NB5F 15/CLKHN AC13
10126PB3F 11 AA23 10144PB4F13 AB19 10162PB5F15/CLKHP AD13
10127NB3F 11 AC26 10145NB4F13 AD18 I0163NB5F15 Y14
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Package Pin Assignments

FG484 FG484 FG484
AX250 Function Pin Number| [AX250 Function Pin Number| [AX250 Function Pin Number

Bank 0 I017NB1F1 B14 I034PB2F2 D22
IOOONBOFO D7 1017PB1F1 B13 IO35NB2F2 J18
IO00PBOF0O D6 I018NB1F1 A14 I035PB2F2 H18
IO01NBOFO E7 1018PB1F1 A13 IO36NB2F2 G21
I001PBOFO0 E6 I019NB1F1 A16 I036PB2F2 F21
IO02NBOFO C5 1019PB1F1 A15 IO37NB2F2 K19
I002PBOF0 C4 I020NB1F1 B16 I037PB2F2 J19
IO03NBOFO C7 1020PB1F1 B15 IO38NB2F2 J20
I003PBOF0 C6 I021NB1F1 c17 I038PB2F2 H20
IO04NBOFO E9 1021PB1F1 Cc16 IO39NB2F2 L16
I004PBOF0 ES8 I022NB1F1 F15 I039PB2F2 K16
IO05NBOFO D9 1022PB1F1 F14 IO40NB2F2 J21
IO05PBOFO0 D8 I023NB1F1 D16 I040PB2F2 H21
IO06NBOFO B7 1023PB1F1 D15 I041NB2F2 L17
I006PBOFO0 B6 1024NB1F1 E16 1041PB2F2 K17
IO07NBOFO C9 1024PB1F1 E15 I042NB2F2 J22
I007PBOFO0 C8 I025NB1F1 F18 1042PB2F2 H22
IO08NBOFO A7 1025PB1F1 F17 I043NB2F2 L18
IO08PBOFO0 A6 I026NB1F1 D18 1043PB2F2 K18
IO09NBOFO B9 1026PB1F1 E17 I044NB2F2 L20
I009PBOFO0 B8 I027NB1F1 G16 1044PB2F2 K20

I0O10NBOFO A9 1027PB1F1 G15 Bank 3
I010PBOFO0 A8 Bank 2 I045NB3F3 M19
I011NBOFO B10 I028NB2F2 F19 I045PB3F3 L19
I011PBOFO A10 1028PB2F2 E19 I046NB3F3 M21
I012NBOFO/HCLKAN E11 I029NB2F2 J16 I046PB3F3 L21
I012PBOFO/HCLKAP E10 1029PB2F2 H16 I047NB3F3 N17
I013NBOFO/HCLKBN D12 IO30NB2F2 E20 I047PB3F3 M17
I013PBOF0/HCLKBP D11 I030PB2F2 D20 I048NB3F3 N18
Bank 1 I031NB2F2 J17 I048PB3F3 N19
[014NB1F1/HCLKCN F13 1031PB2F2 H17 IO49NB3F3 N16
I014PB1F1/HCLKCP F12 I032NB2F2 G20 I049PB3F3 M16
I015NB1F1/HCLKDN E14 1032PB2F2 F20 IO50NB3F3 N20
I015PB1F1/HCLKDP E13 I033NB2F2 H19 IO50PB3F3 M20
IO16NB1F1 C13 1033PB2F2 G19 IO51NB3F3 P21
I016PB1F1 C12 I034NB2F2 E22 I051PB3F3 N21
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Package Pin Assignments

FG484 FG484 FG484

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

I0167PB5F 15 AA12 I0194NB6F18 V2 I0223NB6F20 M7
I0169NB5F15 AA9 10194PB6F 18 w2 10223PB6F20 N7
I0169PB5F 15 AA10 I0195NB6F18 us [0224NB6F20 M4
IO170NB5F15 AB9 I0195PB6F 18 T5 10224PB6F20 N4

I0170PB5F15 AB10 I0200NB6F18 T4 Bank 7
I0171NB5F16 WL 10200PB6F18 U4 I0225NB7F21 M2
I0171PB5F 16 W9 I0201NB6F18 P6 10225PB7F21 N1
I0172NB5F16 Y8 10201PB6F 18 R6 [0226NB7F21 K2
I0172PB5F 16 Y9 10203NB6F19 U2 10226PB7F21 K1
I0173NB5F16 us I0204NB6F19 T3 I0228NB7F21 L3
I0173PB5F16 U9 10204PB6F 19 U3 10228PB7F21 L2
IO174NB5F16 AA7 I0205NB6F19 P5 I0229NB7F21 K5
I0174PB5F 16 AA8 10205PB6F 19 R5 10229PB7F21 L5
I0175NB5F16 AB5 10208NB6F 19 V1 I0230NB7F21 H1
I0175PB5F 16 AB6 10208PB6F 19 W1 I0230PB7F21 J1
I0176NB5F16 AA5 I0209NB6F19 P7 I0231NB7F21 H2
I0176PB5F 16 AAB 10209PB6F 19 R7 10231PB7F21 J2
IO177NB5F16 AA4 10212NB6F19 P4 [0232NB7F21 K4
I0177PB5F 16 AB4 10212PB6F 19 R4 10232PB7F21 K3
I0178NB5F16 Y6 10214NB6F20 P3 I0233NB7F21 K6
I0178PB5F 16 Y7 10214PB6F20 R3 10233PB7F21 L6
I0179NB5F16 T7 10215NB6F20 M6 I0234NB7F21 F1
I0179PB5F 16 T8 10215PB6F20 N6 10234PB7F21 G1
IO180NB5F 16 W6 10216NB6F20 R2 I0235NB7F21 F2
I0180PB5F 16 w7 10216PB6F20 T2 10235PB7F21 G2
I0181NB5F17 Y4 10217NB6F20 T1 I0236NB7F22 H3
I0181PB5F 17 Y5 10217PB6F20 U1 10236PB7F22 J3
I0184NB5F17 AB7 10219NB6F20 M5 I0237NB7F22 K7
I0187NB5F17 V3 10219PB6F20 N5 10237PB7F22 L7
I0187PB5F17 W3 I0220NB6F20 P1 [0241NB7F22 H6
I0188NB5F17 V4 10220PB6F20 R1 10241PB7F22 J6
I0188PB5F17 W5 10221NB6F20 N2 I0242NB7F22 H4
I0192NB5F17 V6 10221PB6F20 P2 10242PB7F22 J4
I0192PB5F17 V7 10222NB6F20 M3 I0243NB7F22 H5
Bank 6 10222PB6F20 N3 10243PB7F22 J5
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Package Pin Assignments

FG676 FG676 FG676

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

10102PB4F9 AB15 I0119PB5F 11 AE6 I0136PB6F 13 us
10103NB4F9/CLKEN AE16 10120NB5F 11 AE5 I0137NB6F13 T6
10103PB4F9/CLKEP AF16 10120PB5F 11 AF5 I0137PB6F 13 T7
I0104NB4F9/CLKFN AE14 10121NB5F 11 AF4 I0138NB6F13 T5
10104PB4F9/CLKFP AE15 10121PB5F 11 AE4 I0138PB6F13 T4
Bank 5 10122NB5F 11 AC5 IO139NB6F13 R6
I0105NB5F10/CLKGN AE12 10122PB5F 11 AC6 I0139PB6F 13 R7
I0105PB5F 10/CLKGP AE13 10123NB5F 11 AD4 I0140NB6F13 T3
I0106NB5F10/CLKHN AENM 10123PB5F 11 AD5 I0140PB6F 13 U3
I0106PB5F10/CLKHP AF11 10124NB5F 11 AB6 I0141NB6F13 U1
IO107NB5F10 Y12 10124PB5F 11 AB7 I0141PB6F13 u2
I0107PB5F10 AA13 10125NB5F 11 AE3 I0142NB6F 13 R2
I0108NB5F10 AC12 10125PB5F 11 AF3 10142PB6F 13 T2
I0108PB5F 10 AB12 Bank 6 I0143NB6F13 P3
I0O109NB5F10 AC10 I0126NB6F12 AB3 10143PB6F 13 R3
I0109PB5F10 AC11 10126PB6F 12 AC3 I0144NB6F13 P5
I0110NB5F10 AF9 I0127NB6F12 AA2 I0144PB6F13 P4
I0110PB5F10 AF10 10127PB6F 12 AB2 IO145NB6F13 P6
I0111NB5F 10 Y11 I0128NB6F12 AC2 I0145PB6F 13 P7
10111PB5F10 AA12 10128PB6F 12 AD2 I0146NB6F13 R1
I0112NB5F10 AE9 I0129NB6F 12 Y1 10146PB6F 13 T1

I0112PB5F10 AE10 10129PB6F 12 AA1 Bank 7
I0113NB5F10 AC9 I0130NB6F12 Y3 IO147NB7F 14 N6
I0113PB5F10 AD9 10130PB6F 12 AA3 I0147PB7F14 N7
10114NB5F 11 AF6 I0131NB6F12 ueé I0148NB7F14 N5
10114PB5F 11 AF7 10131PB6F12 V6 10148PB7F 14 N4
10115NB5F 11 AA10 I0132NB6F12 w2 I0149NB7F 14 N2
10115PB5F 11 AB10 10132PB6F 12 Y2 I0149PB7F14 N3
I0116NB5F 11 AE7 I0133NB6F12 V4 IO150NB7F 14 L1
10116PB5F 11 AES8 10133PB6F12 W4 I0150PB7F 14 M1
10117NB5F 11 AD7 10134NB6F12 V3 I0151NB7F14 M2
10117PB5F 11 AD8 10134PB6F 12 W3 I0151PB7F 14 M3
10118NB5F 11 AC7 I0135NB6F12 V1 I0152NB7F14 M5
10118PB5F 11 AC8 10135PB6F 12 V2 I0152PB7F14 M4
I0119NB5F 11 AD6 I0136NB6F13 u4 I0153NB7F 14 M7
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Axcelerator Family FPGAs

FG676 FG676 FG676
AX1000 Function |Pin Number AX1000 Function |Pin Number AX1000 Function |Pin Number

GND A8 GND L12 GND R12
GND AC23 GND L13 GND R13
GND AC4 GND L14 GND R14
GND AD24 GND L15 GND R15
GND AD3 GND L16 GND R16
GND AE2 GND L17 GND R17
GND AE25 GND M10 GND T10
GND AF1 GND M11 GND T11

GND AF13 GND M12 GND T12
GND AF14 GND M13 GND T13
GND AF19 GND M14 GND T14
GND AF26 GND M15 GND T15
GND AF8 GND M16 GND T16
GND B2 GND M17 GND T17
GND B25 GND N1 GND u10
GND B26 GND N10 GND U11

GND C24 GND N11 GND u12
GND C3 GND N12 GND u13
GND G20 GND N13 GND u14
GND G7 GND N14 GND u15
GND H1 GND N15 GND u16
GND H19 GND N16 GND u17
GND H26 GND N17 GND V18
GND H8 GND N26 GND V9

GND J18 GND P1 GND W1

GND J9 GND P10 GND W19
GND K10 GND P11 GND W26
GND K11 GND P12 GND w8

GND K12 GND P13 GND Y20
GND K13 GND P14 GND Y7

GND K14 GND P15 GND/LP Cc2

GND K15 GND P16 NC A25
GND K16 GND P17 NC AC13
GND K17 GND P26 NC AC14
GND L10 GND R10 NC AF2
GND L11 GND R11 NC AF25

Revision 18 3-49



& Microsemi

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

CQ352 CQ352
Pin Pin
AX250 Function Number AX250 Function Number

VCCDA 346 VCCPLG 126
VCCIBO 321 VCCPLH 124
VCCIBO 333 VCOMPLA 318
VCCIBO 344 VCOMPLB 316
VCCIB1 273 VCOMPLC 304
VCCIB1 285 VCOMPLD 302
VCCIB1 297 VCOMPLE 141
VCCIB2 227 VCOMPLF 139
VCCIB2 239 VCOMPLG 127
VCCIB2 245 VCOMPLH 125
VCCIB2 257 VPUMP 267
VCCIB3 185
VCCIB3 197
VCCIB3 203
VCCIB3 215
VCCIB4 144
VCCIB4 156
VCCIB4 168
VCCIB5 96
VCCIB5 108
VCCIB5 120
VCCIB6 50
VCCIB6 62
VCCIB6 68
VCCIB6 80
VCCIB7 8
VCCIB7 20
VCCIB7 26
VCCIB7 38
VCCPLA 317
VCCPLB 315
VCCPLC 303
VCCPLD 301
VCCPLE 140
VCCPLF 138
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Package Pin Assignments

CQ352 CQ352
Pin Pin
AX1000 Function Number AX1000 Function Number

VCCDA 346 VCCPLG 126

VCCIBO 321 VCCPLH 124

VCCIBO 333 VCOMPLA 318

VCCIBO 344 VCOMPLB 316

VCCIB1 273 VCOMPLC 304

VCCIB1 285 VCOMPLD 302

VCCIB1 297 VCOMPLE 141

VCCIB2 227 VCOMPLF 139

VCCIB2 239 VCOMPLG 127

VCCIB2 245 VCOMPLH 125

VCCIB2 257 VPUMP 267

VCCIB3 185

VCCIB3 197

VCCIB3 203

VCCIB3 215

VCCIB4 144

VCCIB4 156

VCCIB4 168

VCCIB5 96

VCCIB5 108

VCCIB5 120

VCCIB6 50

VCCIB6 62

VCCIB6 68

VCCIB6 80

VCCIB7 8

VCCIB7 20

VCCIB7 26

VCCIB7 38

VCCPLA 317

VCCPLB 315

VCCPLC 303

VCCPLD 301

VCCPLE 140

VCCPLF 138
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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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Package Pin Assignments

CG624 CG624 CG624
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number
I0310NB7F29 N10 10335PB7F31 H6 GND AE1
I0310PB7F29 N9 I0337NB7F31 D2 GND AE18
I0311NB7F29 K1 I0338NB7F31 J6 GND AE2
10311PB7F29 L1 10338PB7F31 J5 GND AE24
I0313NB7F29 M5 I0339NB7F31 F3 GND AE25
I0316NB7F29 L6 I0339PB7F31 E3 GND AE8
10316PB7F29 L5 I0340NB7F 31 G4* GND B1
I0317NB7F29 K2 10340PB7F31 G3* GND B2
10317PB7F29 L2 I0341NB7F31 K8 GND B24
I0318NB7F29 K4 10341PB7F31 L8 GND B25
10318PB7F29 L4 Dedicated 1/O GND c10
IO320NB7F29 J3 GND K5 GND Cc16
I0321NB7F30 J2 GND A18 GND Cc23
10321PB7F30 J1 GND A2 GND C3
I0323NB7F30 L7 GND A24 GND D22
10323PB7F30 M7 GND A25 GND D4
I0324NB7F30 M9 GND A8 GND E10
10324PB7F30 M8 GND AA10 GND E16
I0327NB7F30 F1 GND AA16 GND E21
10327PB7F30 G1 GND AA18 GND E5
I0328NB7F30 K7 GND AA21 GND ES8
10328PB7F30 K6 GND AA5 GND H1
I0329NB7F30 D1 GND AB22 GND H21
I0329PB7F30 E1 GND AB4 GND H25
I0331PB7F30 G2 GND AC10 GND K21
I0332NB7F 31 H3 GND AC16 GND K23
I0332PB7F31 H2 GND AC23 GND K3
IO333NB7F31 E2 GND AC3 GND L1
I0333PB7F31 F2 GND AD1 GND L12
I0334NB7F 31 H4 GND AD2 GND L13
I0334PB7F31 J4 GND AD24 GND L14
IO335NB7F 31 H5 GND AD25 GND L15
Note: *Not routed on the same Note: *Not routed on the same Note: *Not routed on the same

package layer and to adjacent package layer and to adjacent package layer and to adjacent

LGA pads as its differential LGA pads as its differential LGA pads as its differential

pair complement. pair complement. pair complement.

Recommended to be used as Recommended to be used as Recommended to be used as

a single-ended 1/O. a single-ended 1/0. a single-ended /0.
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