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| SX-A Family FPGAs

Power-Up/Down and Hot Swapping

SX-A I/Os are configured to be hot-swappable, with the
exception of 3.3 V PCl. During power-up/down (or partial
up/down), all I/Os are tristated. Vcca and V¢ do not
have to be stable during power-up/down, and can be
powered up/down in any order. When the SX-A device is
plugged into an electrically active system, the device will
not degrade the reliability of or cause damage to the
host system. The device’s output pins are driven to a high
impedance state until normal chip operating conditions

Table 1-2 * 1/0O Features

are reached. Table 1-4 summarizes the Vca voltage at
which the 1/0s behave according to the user’s design for
an SX-A device at room temperature for various ramp-up
rates. The data reported assumes a linear ramp-up
profile to 2.5 V. For more information on power-up and
hot-swapping, refer to the application note, Actel SX-A
and RT54SX-S Devices in Hot-Swap and Cold-Sparing
Applications.

Function Description
Input Buffer Threshold Selections e 5V:PCl, TTL

e 3.3V:PCl LVTTL

e 2.5V:LVCMOS2 (commercial only)
Flexible Output Driver e 5V:.PCl, TTL

e 3.3V:PCl, LVTTL
e 2.5V:LVCMOS2 (commercial only)

Output Buffer

“Hot-Swap” Capability (3.3 V PCl is not hot swappable)
e |/O on an unpowered device does not sink current

e (Can be used for “cold-sparing”
Selectable on an individual /O basis

Individually selectable slew rate; high slew or low slew (The default is high slew rate).
The slew is only affected on the falling edge of an output. Rising edges of outputs are
not affected.

Power-Up

Individually selectable pull-ups and pull-downs during power-up (default is to power-up
in tristate)

Enables deterministic power-up of device
Vcea and V¢ can be powered in any order

Table 1-3 e 1/0 Characteristics for All I/0 Configurations

Hot Swappable Slew Rate Control Power-Up Resistor
TTL, LVTTL, LVCMOS2 Yes Yes. Only affects falling edges of outputs Pull-up or pull-down
3.3V PCl No No. High slew rate only Pull-up or pull-down
5V PCl Yes No. High slew rate only Pull-up or pull-down

Table 1-4 ¢ Power-Up Time at which I/0s Become Active

Supply Ramp Rate | 0.25 V/us (0.025 V/us | 5 V/ms 25V/ms | 0.5V/ms | 0.25V/ms | 0.1 V/ims | 0.025 V/ms
Units us us ms ms ms ms ms ms
A54SX08A 10 96 0.34 0.65 2.7 5.4 12.9 50.8
A54SX16A 10 100 0.36 0.62 2.5 4.7 11.0 41.6
A54SX32A 10 100 0.46 0.74 2.8 5.2 12.1 47.2
A54SX72A 10 100 0.41 0.67 2.6 5.0 12.1 47.2
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Boundary-Scan Testing (BST)

All SX-A devices are IEEE 1149.1 compliant and offer
superior diagnostic and testing capabilities by providing
Boundary Scan Testing (BST) and probing capabilities.
The BST function is controlled through the special JTAG
pins (TMS, TDI, TCK, TDO, and TRST). The functionality of
the JTAG pins is defined by two available modes:
Dedicated and Flexible. TMS cannot be employed as a
user I/O in either mode.

Dedicated Mode

In Dedicated mode, all JTAG pins are reserved for BST;
designers cannot use them as regular I/Os. An internal
pull-up resistor is automatically enabled on both TMS
and TDI pins, and the TMS pin will function as defined in
the IEEE 1149.1 (JTAG) specification.

To select Dedicated mode, the user must reserve the
JTAG pins in Actel’s Designer software. Reserve the JTAG
pins by checking the Reserve JTAG box in the Device
Selection Wizard (Figure 1-12).

The default for the software is Flexible mode; all boxes

are unchecked. Table 1-5 lists the definitions of the
options in the Device Selection Wizard.

Device Selection Wizard - ¥ariations

Reserve Pins
¥ Ressrve JTAG
¥ Ressrve JTAG Test Fieset
¥ Ressrve Frobe

Figure 1-12 o Device Selection Wizard

Table 1-5 ¢ Reserve Pin Definitions

Pin Function

Reserve JTAG Keeps pins from being used and
changes the behavior of JTAG pins (no

pull-up on TMS)

Reserve JTAG Test

Reset

Regular 1/O or JTAG reset with an
internal pull-up

Keeps pins from being used or regular
170

Reserve Probe

SX-A Family FPGAs

Flexible Mode

In Flexible mode, TDI, TCK, and TDO may be employed as
either user 1/0s or as JTAG input pins. The internal
resistors on the TMS and TDI pins are not present in
flexible JTAG mode.

To select the Flexible mode, uncheck the Reserve JTAG
box in the Device Selection Wizard dialog in the Actel
Designer software. In Flexible mode, TDI, TCK, and TDO
pins may function as user 1/Os or BST pins. The
functionality is controlled by the BST Test Access Port
(TAP) controller. The TAP controller receives two control
inputs, TMS and TCK. Upon power-up, the TAP controller
enters the Test-Logic-Reset state. In this state, TDI, TCK,
and TDO function as user I/Os. The TDI, TCK, and TDO are
transformed from user I/Os into BST pins when a rising
edge on TCK is detected while TMS is at logic low. To
return to Test-Logic Reset state, TMS must be high for at
least five TCK cycles. An external 10 k pull-up resistor
to V¢ should be placed on the TMS pin to pull it
High by default.

Table 1-6  describes the different configuration
requirements of BST pins and their functionality in
different modes.

Table 1-6 ¢ Boundary-Scan Pin Configurations and

Functions
Designer

"Reserve JTAG" | TAP Controller
Mode Selection State
Dedicated (JTAG) Checked Any
Flexible (User 1/O) Unchecked Test-Logic-Reset
Flexible (JTAG) Unchecked Any EXCEPT Test-

Logic-Reset
TRST Pin

The TRST pin functions as a dedicated Boundary-Scan
Reset pin when the Reserve JTAG Test Reset option is
selected as shown in Figure 1-12. An internal pull-up
resistor is permanently enabled on the TRST pin in this
mode. Actel recommends connecting this pin to ground
in normal operation to keep the JTAG state controller in
the Test-Logic-Reset state. When JTAG is being used, it
can be left floating or can be driven high.

When the Reserve JTAG Test Reset option is not
selected, this pin will function as a regular 1/0. If unused
as an I/O in the design, it will be configured as a tristated
output.

v5.3
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| SX-A Family FPGAs

SX-A Probe Circuit Control Pins

SX-A devices contain internal probing circuitry that
provides built-in access to every node in a design,
enabling 100% real-time observation and analysis of a
device's internal logic nodes without design iteration.
The probe circuitry is accessed by Silicon Explorer ll, an
easy to use, integrated verification and logic analysis tool
that can sample data at 100 MHz (asynchronous) or
66 MHz (synchronous). Silicon Explorer Il attaches to a
PC's standard COM port, turning the PC into a fully
functional 18-channel logic analyzer. Silicon Explorer I
allows designers to complete the design verification
process at their desks and reduces verification time from
several hours per cycle to a few seconds.

The Silicon Explorer Il tool uses the boundary-scan ports
(TDI, TCK, TMS, and TDO) to select the desired nets for
verification. The selected internal nets are assigned to the

PRA/PRB pins for observation. Figure 1-13 illustrates the
interconnection between Silicon Explorer Il and the FPGA
to perform in-circuit verification.

Design Considerations

In order to preserve device probing capabilities, users
should avoid using the TDI, TCK, TDO, PRA, and PRB pins
as input or bidirectional ports. Since these pins are active
during probing, critical input signals through these pins
are not available. In addition, the security fuse must not
be programmed to preserve probing capabilities. Actel
recommends that you use a 70 Q series termination
resistor on every probe connector (TDI, TCK, TMS, TDO,
PRA, PRB). The 70 Q series termination is used to prevent
data transmission corruption during probing and
reading back the checksum.

Additional

Channels

SX-A FPGA

\<Serial Connectior>

Silicon Explorer Il

Figure 1-13 o Probe Setup

1-12
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| SX-A Family FPGAs

SX-A Timing Model

Input Delays Internal Delays Predicted Output Delays
Routing
_____ Combinatorial Delays -
/0 Module | tgo =0.3ns Ereirase /0 Modle -
tINYH: 0.6 ns | tRD2 =0.5ns | |
| X
| | * | :
________l tpp=1.1ns tapy=0.3 ns |__tD_H'-=_3'9_nS___|
trps=0.9 ns
tFID8= 1.5ns
__ VOModde
Register r tpuL=3.9ns _i
Cell |
F— | |
| D Q | | \I\ \{ & |
tsyup=0.8 ns | ItRm-OSnsI |
_________ﬁDiO'ES_| | | tenzi= 1.5 ns |
| | D I | |
trckn =3.0ns _—— J l _______
(100% Load) | roo= 0.8 18 I/O Module
____________ —1 Register [ tpu=39ns _i
————— Cell |
I/0 Module | r——— |
tyyy= 0.6 ns | | | \I\
I | > oM | y < |
I | tsup=0.8ns itRm_osnsi |
t,n=0.
I | |
|

Note: *Values shown for A54SX72A, —2, worst-case commercial conditions at 5 V PCl with standard place-and-route.

Figure 2-3 o SX-A Timing Model

Sample Path Calculations

Hardwired Clock

External Setup

(tinyH + trp1 + tsup) — tHekn
0.6+0.3+0.8-1.8=-0.1ns

Clock-to-Out (Pad'tO-Pad) = tHCKH + tRCO + tRD1 + tDHL

Routed Clock

External Setup

= 18+08+0.3+3.9=6.8ns

(tinve + tro1 + tsup) — trekw
0.6+03+0.8-3.0=-1.3ns

Clock-to-Out (Pad'tO'Pad) = tRCKH + tRCO + tRD'I + tDHL

=3.0+08+03+3.9=80ns
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| SX-A Family FPGAs

Input Buffer Delays

C-Cell Delays

PAD

—S
A Y F—
—B
Vee
S, A_orB £50% 50%N\___GND
Vec
Out 50% 50%
GND
tp
Out
50%
tp

Figure 2-6 o Input Buffer Delays

Cell Timing Characteristics

Figure 2-7 o C-Cell Delays

D__[PRESET]—Q
CLK LR

(Positive Edge Triggered)

tho
1
D X X
|<tsup—| :EHPWH |e—>] |[——tp —]
CLK RPWH I I I |
| typpi
Trco» Trewi
Q X S
fe—=ltar ol
CLR | | |
|<e—>{twasyn
PRESET [
Figure 2-8 * Flip-Flops
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| SX-A Family FPGAs

Timing Characteristics

Table 2-14 « A54SX08A Timing Characteristics
(Worst-Case Commercial Conditions, Vccp =2.25V Ve =3.0V, T) =70°0)

-2 Speed -1 Speed | Std. Speed | -F Speed

Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units

C-Cell Propagation Delays'

tpp Internal Array Module 0.9 1.1 1.2 1.7 ns

Predicted Routing Delays?

toc FO = 1 Routing Delay, Direct Connect 0.1 0.1 0.1 0.1 ns
trc FO = 1 Routing Delay, Fast Connect 0.3 0.3 0.4 0.6 ns
tRD1 FO = 1 Routing Delay 0.3 0.4 0.5 0.6 ns
tRD2 FO = 2 Routing Delay 0.5 0.5 0.6 0.8 ns
trRp3 FO = 3 Routing Delay 0.6 0.7 0.8 1.1 ns
tRpa FO = 4 Routing Delay 0.8 0.9 1 1.4 ns
tRDS FO = 8 Routing Delay 1.4 1.5 1.8 2.5 ns
tRD12 FO = 12 Routing Delay 2 2.2 2.6 3.6 ns

R-Cell Timing

trco Sequential Clock-to-Q 0.7 0.8 0.9 1.3 ns
teir Asynchronous Clear-to-Q 0.6 0.6 0.8 1.0 ns
tPRESET Asynchronous Preset-to-Q 0.7 0.7 0.9 1.2 ns
tsup Flip-Flop Data Input Set-Up 0.7 0.8 0.9 1.2 ns
thp Flip-Flop Data Input Hold 0.0 0.0 0.0 0.0 ns
tWASYN Asynchronous Pulse Width 1.4 1.5 1.8 2.5 ns
tRECASYN Asynchronous Recovery Time 04 04 0.5 0.7 ns
tHASYN Asynchronous Hold Time 0.3 0.3 04 0.6 ns
tVPW Clock Pulse Width 1.6 1.8 2.1 2.9 ns

Input Module Propagation Delays

tINYH Input Data Pad to Y High 2.5 V LVCMOS 0.8 0.9 1.0 1.4 ns
tINYL Input Data Pad to Y Low 2.5 V LVCMOS 1.0 1.2 1.4 1.9 ns
tINYH Input Data Pad to Y High 3.3 V PCI 0.6 0.6 0.7 1.0 ns
tINYL Input Data Pad to Y Low 3.3 V PCI 0.7 0.8 0.9 1.3 ns
tINYH Input Data Pad to Y High 3.3 V LVTTL 0.7 0.7 0.9 1.2 ns
tINYL Input Data Pad to Y Low 3.3 V LVTTL 1.0 1.1 1.3 1.8 ns
Notes:

1. For dual-module macros, use tpp + trp1 + tepn . trco + tro7 + trpn. OF tep1 + trp + tsyp . Whichever is appropriate.

2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating device
performance. Post-route timing analysis or simulation is required to determine actual performance.
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Table 2-14 o A54SX08A Timing Characteristics (Continued)

(Worst-Case Commercial Conditions, Vccpa=2.25V Ve =3.0V, T, = 70°C)

YActel

SX-A Family FPGAs

-2 Speed -1 Speed | Std. Speed | -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
tINYH Input Data Pad to Y High 5 V PCl 0.5 0.6 0.7 0.9 ns
tINYL Input Data Pad to Y Low 5 V PC| 0.8 0.9 1.1 1.5 ns
tINYH Input Data Pad to Y High 5 V TTL 0.5 0.6 0.7 0.9 ns
tINYL Input Data Pad to Y Low 5V TTL 0.8 0.9 1.1 1.5 ns
Input Module Predicted Routing Delays?
tiRD1 FO = 1 Routing Delay 0.3 0.3 04 0.6 ns
tiRD2 FO = 2 Routing Delay 0.5 0.5 0.6 0.8 ns
tiRD3 FO = 3 Routing Delay 0.6 0.7 0.8 1.1 ns
tiRD4 FO = 4 Routing Delay 0.8 0.9 1 1.4 ns
tirRDS FO = 8 Routing Delay 1.4 1.5 1.8 2.5 ns
tiRD12 FO = 12 Routing Delay 2 2.2 2.6 3.6 ns
Notes:

1. For dual-module macros, use tpp + tgp; + tepn . trco + trp1 + teon . OF tep + trpy + tsyp . Whichever is appropriate.

2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating device
performance. Post-route timing analysis or simulation is required to determine actual performance.

v5.3
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Table 2-21 o A54SX16A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions, Vccpa=2.25V Ve =3.0V, T, = 70°C)

YActel

SX-A Family FPGAs

-3 Speed! | -2 Speed -1 Speed | Std. Speed | -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
tINYH Input Data Pad to Y High 5 V PCI 0.5 0.5 0.6 0.7 0.9 ns
tiNYL Input Data Pad to Y Low 5 V PCl 0.7 0.8 0.9 1.1 1.5 ns
tINYH Input Data Pad to Y High 5V TTL 0.5 0.5 0.6 0.7 0.9 ns
tINYL Input Data Pad to Y Low 5V TTL 0.7 0.8 0.9 1.1 1.5 ns
Input Module Predicted Routing Delays?
tRD1 FO = 1 Routing Delay 0.3 0.3 0.3 0.4 0.6 ns
tiRD2 FO = 2 Routing Delay 0.4 0.5 0.5 0.6 0.8 ns
tiRD3 FO = 3 Routing Delay 0.5 0.6 0.7 0.8 1.1 ns
tiRD4 FO = 4 Routing Delay 0.7 0.8 0.9 1.0 1.4 ns
tiRDS FO = 8 Routing Delay 1.2 1.4 1.5 0.8 2.5 ns
tRD12 FO = 12 Routing Delay 1.7 2.0 2.2 2.6 3.6 ns
Notes:

1. All =3 speed grades have been discontinued.

2. For dual-module macros, use tpp + trp7 + tppn . trco + trp1 + thpn . OF tepy + trp7 + tsyp . Whichever is appropriate.

3. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating device
performance. Post-route timing analysis or simulation is required to determine actual performance.

v5.3
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| SX-A Famil

Table 2-22  A54SX16A Timing Characteristics

y FPGAs

(Worst-Case Commercial Conditions Vcca =2.25V, V¢ =2.25V, T; = 70°C)

-3 Speed* | -2 Speed | -1Speed |Std. Speed | -F Speed

Parameter Description Min. Max. | Min. Max. [ Min. Max. | Min. Max. | Min. Max. | Units

Dedicated (Hardwired) Array Clock Networks

thckH Input Low to High 1.2 1.4 1.6 1.8 2.8 ns
(Pad to R-cell Input)

thekL Input High to Low 1.0 1.1 1.2 1.5 2.2 ns
(Pad to R-cell Input)

tHPWH Minimum Pulse Width High 1.4 1.7 1.9 2.2 3.0 ns

tHpwL Minimum Pulse Width Low 1.4 1.7 1.9 2.2 3.0 ns

theksw Maximum Skew 0.3 0.3 0.4 04 0.7 ns

thp Minimum Period 2.8 34 3.8 44 6.0 ns

fHmAx Maximum Frequency 357 294 263 227 167 | MHz

Routed Array Clock Networks

tRekH Input Low to High (Light Load) 1.0 1.2 1.3 1.6 2.2 ns
(Pad to R-cell Input)

trRekL Input High to Low (Light Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tRckH Input Low to High (50% Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

trRekL Input High to Low (50% Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tRekH Input Low to High (100% Load) 1.3 1.5 1.7 2.0 2.8 ns
(Pad to R-cell Input)

trekL Input High to Low (100% Load) 1.3 1.5 1.7 2.0 2.8 ns
(Pad to R-cell Input)

tRPWH Minimum Pulse Width High 1.4 1.7 1.9 2.2 3.0 ns

tRpWL Minimum Pulse Width Low 1.4 1.7 1.9 2.2 3.0 ns

tReksw Maximum Skew (Light Load) 0.8 0.9 1.0 1.2 1.7 ns

tRCksw Maximum Skew (50% Load) 0.8 0.9 1.0 1.2 1.7 ns

tReksw Maximum Skew (100% Load) 1.0 1.1 1.3 1.5 2.1 ns

Note: *All -3 speed grades have been discontinued.

2-28 v5.3




Table 2-27  A54SX16A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, T; = 70°C)

YActel

SX-A Family FPGAs

-3 Speed! | -2 Speed | -1Speed |Std. Speed | -F Speed
Parameter Description Min. Max. | Min. Max. [ Min. Max. | Min. Max. | Min. Max. | Units
5 V PCI Output Module Timing?
tDLH Data-to-Pad Low to High 2.2 25 2.8 33 4.6 ns
tDHL Data-to-Pad High to Low 2.8 3.2 3.6 4.2 5.9 ns
tenzL Enable-to-Pad, Zto L 1.3 1.5 1.7 2.0 2.8 ns
tENzH Enable-to-Pad, Z to H 2.2 2.5 2.8 33 4.6 ns
teNLZ Enable-to-Pad, L to Z 3.0 35 3.9 4.6 6.4 ns
tENHZ Enable-to-Pad, H to Z 2.8 32 3.6 4.2 5.9 ns
dr Delta Low to High 0.016 0.016 0.02 0.022 0.032 | ns/pF
3 Delta High to Low 0.026 0.03 0.032 0.04 0.052 | ns/pF
5 V TTL Output Module Timing?
tDLH Data-to-Pad Low to High 2.2 25 2.8 3.3 4.6 ns
toHL Data-to-Pad High to Low 2.8 32 3.6 42 5.9 ns
tbHLs Data-to-Pad High to Low—Iow slew 6.7 7.7 8.7 10.2 14.3 ns
tenzL Enable-to-Pad, Z to L 2.1 24 2.7 3.2 4.5 ns
tENzLS Enable-to-Pad, Z to L—low slew 7.4 8.4 9.5 11.0 15.4 ns
teNzH Enable-to-Pad, Zto H 1.9 2.2 2.5 2.9 4.1 ns
teNLZ Enable-to-Pad, Lto Z 3.6 42 47 5.6 7.8 ns
tENHZ Enable-to-Pad, H to Z 25 2.9 33 3.9 5.4 ns
dr Delta Low to High 0.014 0.017 0.017 0.023 0.031 | ns/pF
dry Delta High to Low 0.023 0.029 0.031 0.037 0.051 | ns/pF
drnis’ Delta High to Low—Iow slew 0.043 0.046 0.057 0.066 0.089 | ns/pF
Notes:

1. All -3 speed grades have been discontinued.

2. Delays based on 50 pF loading.

3. To obtain the slew rate, substitute the appropriate Delta value, load capacitance, and the V¢ value into the following equation:
Slew Rate [Vins] = (0.1*Vcq = 0.9*Veay (Cioad * drpiHjHL|HLS)
where Cj,5q is the load capacitance driven by the I/O in pF

dTLH|HLHLS] IS the worst case delta value from the datasheet in ns/pF.

4. Delays based on 35 pF loading.

v5.3
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| SX-A Family FPGAs

208-Pin PQFP 208-Pin PQFP
Pin AS54SX08A [ A54SX16A | A54SX32A | A54SX72A Pin AS54SX08A [ A54SX16A | A54SX32A | A54SX72A
Number | Function | Function | Function | Function Number | Function | Function | Function | Function
1 GND GND GND GND 36 110 170 110 110
2 TDI, I/O TDI, I/O TDI, I/O TDI, I/O 37 I/O I/O I/O I/O
3 I/0 I/0 I/0 I/0 38 170 /0 110 110
4 NC I/0 I/0 I/0 39 NC I/0 170 170
5 I/0 I/0 I/0 I/0 40 Ve Ve Ve Ve
6 NC I/0 I/0 I/0 41 Veea Veea Veea Veea
7 I/0 I/0 I/0 I/0 42 110 110 110 110
8 I/0 I/0 I/0 I/0 43 170 /0 /0 110
9 I/0 I/0 I/0 I/0 44 170 /0 /0 110
10 I/0 I/0 I/0 I/0 45 170 170 170 170
1M TMS TMS TMS TMS 46 110 170 170 110
12 Ve Ve Ve Ve 47 110 170 170 170
13 I/0 I/0 I/0 I/0 48 NC I/0 110 170
14 NC I/0 I/0 I/0 49 170 110 110 /0
15 I/0 I/0 I/0 I/0 50 NC I/0 110 /0
16 I/0 I/0 I/0 I/0 51 110 170 170 170
17 NC I/0 I/0 I/0 52 GND GND GND GND
18 I/0 I/0 170 GND 53 110 170 170 110
19 I/0 I/0 I/0 Veea 54 110 170 110 110
20 NC I/0 I/0 I/0 55 170 /0 /0 110
21 I/0 I/0 I/0 I/0 56 170 /0 /0 110
22 I/0 I/0 I/0 I/0 57 170 170 /0 170
23 NC I/0 I/0 I/0 58 110 170 170 170
24 I/0 I/0 I/0 I/0 59 110 170 170 170
25 NC NC NC /0 60 Veer Veer Veer Veer
26 GND GND GND GND 61 NC I/0 I/O I/O
27 Veea Veea Veea Veea 62 170 110 /0 110
28 GND GND GND GND 63 110 170 170 170
29 I/0 I/0 I/0 I/0 64 NC I/0 170 170
30 TRST, /O | TRST,I/O | TRST, /O | TRST, /O 65 I/0 170 NC 170
31 NC I/0 I/0 I/0 66 110 170 110 110
32 I/0 I/0 I/0 I/0 67 NC I/0 110 170
33 I/0 I/0 I/0 I/0 68 170 110 /0 110
34 I/0 I/0 I/0 I/0 69 170 170 170 170
35 NC I/0 I/0 I/0 70 NC I/0 170 170
3-2 v5.3




| SX-A Family FPGAs

100-TQFP 100-TQFP
A54SX08A | A54SX16A | A54SX32A A54SX08A | A54SX16A | A54SX32A
Pin Number | Function Function Function Pin Number | Function Function Function

1 GND GND GND 36 GND GND GND
2 TDI, I/O TDI, 11O TDI, I/O 37 NC NC NC
3 1’0 I/0 1’0 38 1’0 I/0 I/0
4 I/O I/0 I/O 39 HCLK HCLK HCLK
5 170 I/0 110 40 170 170 110
6 170 I/0 110 41 170 170 110
7 T™MS TMS ™S 42 I/O I/0 I/0
8 Ve Veer Veer 43 /6] /0 /o
9 GND GND GND 44 Veer Vee Vee
10 170 I/0 170 45 170 170 170
1M 170 I/0 110 46 170 170 110
12 170 I/0 110 47 170 170 110
13 I/0 I/0 110 48 110 170 110
14 I/O I/0 I/O 49 TDO, I/0 TDO, /0 TDO, /0
15 1’0 I/0 1’0 50 1’0 I/0 I/0
16 TRST, I/O TRST, I/0 TRST, I/0 51 GND GND GND
17 170 I/0 170 52 170 170 110
18 170 I/0 110 53 170 170 110
19 170 I/0 110 54 170 170 110
20 Ve Ve Ve 55 /o) /0 /o
21 1’0 I/0 1’0 56 1’0 I/0 I/0
22 170 I/0 170 57 Veea Veea Veea
23 170 I/0 110 58 Vea Ve Ve
24 170 I/0 110 59 170 170 110
25 170 I/0 110 60 110 170 110
26 1’0 I/0 1’0 61 1’0 I/0 I/0
27 1’0 I/0 1’0 62 1’0 I/0 I/0
28 170 I/0 170 63 170 170 170
29 170 I/0 170 64 170 170 110
30 170 I/0 110 65 170 170 110
31 170 I/0 110 66 170 170 110
32 170 I/0 I/0 67 Veea Veea Veea
33 I/O I/0 I/O 68 GND GND GND
34 PRB, I/O PRB, I/O PRB, /0 69 GND GND GND
35 Veea Veea Veea 70 170 170 170
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| SX-A Family FPGAs

144-Pin TQFP

144-Pin
TQFP

R

Figure 3-3 * 144-Pin TQFP (Top View)
Note

For Package Manufacturing and Environmental information, visit Resource center at
http://www.actel.com/products/rescenter/package/index.html.
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176-Pin TQFP

SX-A Family FPGAs

=r— 176-Pin

| — TQFP

R

Figure 3-4 ¢ 176-Pin TQFP (Top View)
Note

For Package Manufacturing and Environmental information, visit Resource center at
http://www.actel.com/products/rescenter/package/index.html.
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| SX-A Family FPGAs

329-Pin PBGA
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Figure 3-5 e 329-Pin PBGA (Top View)

Note

For Package Manufacturing and Environmental information, visit Resource center at
http://www.actel.com/products/rescenter/package/index.html.
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SX-A Family FPGAs

256-Pin FBGA 256-Pin FBGA
A54SX16A | A54SX32A | A54SX72A A54SX16A | A54SX32A | A54SX72A
Pin Number | Function Function Function Pin Number | Function Function Function
E11 170 I/0 170 G16 170 170 170
E12 170 I/0 170 H1 170 170 170
E13 NC 110 170 H2 170 170 170
E14 e /0 e H3 Veea Veen Veea
E15 170 I/0 170 H4 TRST, I/0 TRST, /O TRST, I/0
E16 170 I/0 170 H5 170 170 170
F1 e e e H6 Veer Veal Veg
F2 170 110 170 H7 GND GND GND
F3 170 110 170 H8 GND GND GND
F4 ™S ™S ™S H9 GND GND GND
F5 170 110 170 H10 GND GND GND
F6 /o) /o) /o) H11 Veer Ve Vee
F7 Vee Vea Ve H12 /e) e e
F8 Ve Ve Ve H13 170 170 170
F9 Veer Veer Ve H14 /o) /¢ /o)
F10 Ve Veal Ve H15 /e e e
F11 170 110 170 H16 NC 170 170
F12 VCCA VCCA VCCA n NC I/O I/0
F13 170 170 170 12 NC 110 170
F14 170 110 170 3 NC 170 170
F15 170 110 170 14 170 170 170
F16 170 110 170 J5 170 170 170
G1 NC 170 170 16 Ve Vea Ve
G2 170 110 170 17 GND GND GND
G3 NC 170 170 18 GND GND GND
G4 170 110 170 19 GND GND GND
G5 170 170 170 J10 GND GND GND
G6 Vea Vea Vea a Vea Vea Vea
G7 GND GND GND 112 170 170 170
G8 GND GND GND J13 170 110 170
G9 GND GND GND na I/O I/O I/O
G10 GND GND GND J15 170 170 170
G11 Ve Ve Vg 116 170 110 170
G12 170 110 170 K1 170 170 110
G13 GND GND GND K2 170 170 I/0
G14 NC 170 170 K3 NC 170 I/0
G15 Veea Veea Veea K4 Veea Veea Veea
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SX-A Family FPGAs

256-Pin FBGA
A54SX16A | A54SX32A | A54SX72A
Pin Number | Function Function Function
P15 170 I/0 170
P16 170 I/0 170
R1 170 110 170
R2 GND GND GND
R3 170 110 170
R4 NC 170 170
R5 170 110 170
R6 170 110 170
R7 170 110 170
R8 170 110 170
R9 HCLK HCLK HCLK
R10 I/0 I/O QCLKB
R11 170 110 170
R12 170 110 170
R13 170 110 170
R14 170 170 170
R15 GND GND GND
R16 GND GND GND
T GND GND GND
T2 170 110 170
T3 170 110 170
T4 NC 170 170
T5 170 110 170
T6 170 110 170
T7 170 170 170
T8 170 110 170
I Veea Veea Veea
T10 170 I/0 170
T 170 I/0 170
T12 NC 110 170
T13 170 I/0 170
T14 170 I/0 170
T15 TDO, 110 TDO, /0 TDO, I/10
T16 GND GND GND
v5.3 3-25



| SX-A Family FPGAs

484-Pin FBGA
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Figure 3-8 * 484-Pin FBGA (Top View)

Note

For Package Manufacturing and Environmental information, visit Resource center at
http://www.actel.com/products/rescenter/package/index.html.
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| SX-A Family FPGAs

Datasheet Information

List of Changes

The following table lists critical changes that were made in the current version of the document.

Previous Version | Changes in Current Version (v5.3) Page
v5.2 -3 speed grades have been discontinued. N/A
(June 2006) The "SX-A Timing Model" was updated with -2 data. 2-14
v5.1 RoHS information was added to the "Ordering Information". i
February 2005 The "Programming" section was updated. 1-13
v5.0 Revised Table 1 and the timing data to reflect the phase out of the —3 speed grade for the i
A54SX08A device.
The "Thermal Characteristics" section was updated. 2-11
The "176-Pin TQFP" was updated to add pins 81 to 90. 3-11
The "484-Pin FBGA" was updated to add pins R4 to Y26 3-26
v4.0 The "Temperature Grade Offering” is new. 1-iii
The "Speed Grade and Temperature Grade Matrix" is new. 1-iii
"SX-A Family Architecture" was updated. 1-1
"Clock Resources" was updated. 1-5
"User Security" was updated. 1-7
"Power-Up/Down and Hot Swapping" was updated. 1-7
"Dedicated Mode" is new 1-9
Table 1-5 is new. 1-9
"JTAG Instructions” is new 1-10
"Design Considerations" was updated. 1-12
The "Programming" section is new. 1-13
"Design Environment" was updated. 1-13
"Pin Description" was updated. 1-15
Table 2-1 was updated. 2-1
Table 2-2 was updated. 2-1
Table 2-3 is new. 2-1
Table 2-4 is new. 2-1
Table 2-5 was updated. 2-2
Table 2-6 was updated. 2-2
"Power Dissipation” is new. 2-8
Table 2-11 was updated. 2-9
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