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| SX-A Family FPGAs
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Probing Capabilities

SX-A devices also provide an internal probing capability
that is accessed with the JTAG pins. The Silicon Explorer Il
diagnostic hardware is used to control the TDI, TCK, TMS,
and TDO pins to select the desired nets for debugging.
The user assigns the selected internal nets in Actel Silicon
Explorer Il software to the PRA/PRB output pins for
observation. Silicon Explorer Il automatically places the
device into JTAG mode. However, probing functionality is
only activated when the TRST pin is driven high or left
floating, allowing the internal pull-up resistor to pull
TRST High. If the TRST pin is held Low, the TAP controller
remains in the Test-Logic-Reset state so no probing can
be performed. However, the user must drive the TRST pin
High or allow the internal pull-up resistor to pull TRST
High.

SX-A Family FPGAs

When selecting the Reserve Probe Pin box as shown in
Figure 1-12 on page 1-9, direct the layout tool to reserve
the PRA and PRB pins as dedicated outputs for probing.
This Reserve option is merely a guideline. If the designer
assigns user 1/Os to the PRA and PRB pins and selects the
Reserve Probe Pin option, Designer Layout will
override the Reserve Probe Pin option and place the
user 1/Os on those pins.

To allow probing capabilities, the security fuse must not
be programmed. Programming the security fuse disables
the JTAG and probe circuitry. Table 1-9 summarizes the
possible device configurations for probing once the
device leaves the Test-Logic-Reset JTAG state.

Table 1-9 e Device Configuration Options for Probe Capability (TRST Pin Reserved)

JTAG Mode TRST! Security Fuse Programmed PRA, PRB? TDI, TCK, TDO?
Dedicated Low No User /O3 JTAG Disabled
High No Probe Circuit Outputs JTAG I/0
Flexible Low No User 1/03 User 1103
High No Probe Circuit Outputs JTAG I/O
Yes Probe Circuit Secured Probe Circuit Secured
Notes:

1. If the TRST pin is not reserved, the device behaves according to TRST = High as described in the table.

2. Avoid using the TDI, TCK, TDO, PRA, and PRB pins as input or bidirectional ports. Since these pins are active during probing, input
signals will not pass through these pins and may cause contention.

3. If no user signal is assigned to these pins, they will behave as unused I/Os in this mode. Unused pins are automatically tristated by

the Designer software.
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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
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Thermal Characteristics

Introduction

YActel

SX-A Family FPGAs

The temperature variable in Actel Designer software refers to the junction temperature, not the ambient, case, or
board temperatures. This is an important distinction because dynamic and static power consumption will cause the
chip's junction to be higher than the ambient, case, or board temperatures. EQ 2-9 and EQ 2-10 give the relationship
between thermal resistance, temperature gradient and power.

EQ 2-9
0)p = TC_""P“Ié
EQ 2-10
Where:
0, = Junction-to-air thermal resistance
0)c = Junction-to-case thermal resistance
T, = Junction temperature
Tp = Ambient temperature
Tc = Ambient temperature
P = total power dissipated by the device
Table 2-12 » Package Thermal Characteristics
ST
Pin 1.0 m/s 2.5mis
Package Type Count 0)c still Air | 200 ft./min. [ 500 ft./min.| Units
Thin Quad Flat Pack (TQFP) 100 14 335 27.4 25 °C/W
Thin Quad Flat Pack (TQFP) 144 11 335 28 25.7 °C/W
Thin Quad Flat Pack (TQFP) 176 11 24.7 19.9 18 °C/W
Plastic Quad Flat Pack (PQFP)' 208 8 26.1 22.5 20.8 °C/W
Plastic Quad Flat Pack (PQFP) with Heat Spreader2 208 3.8 16.2 13.3 11.9 °C/W
Plastic Ball Grid Array (PBGA) 329 3 17.1 13.8 12.8 °C/W
Fine Pitch Ball Grid Array (FBGA) 144 38 26.9 22.9 215 °C/W
Fine Pitch Ball Grid Array (FBGA) 256 3.8 26.6 22.8 21.5 °C/W
Fine Pitch Ball Grid Array (FBGA) 484 3.2 18 14.7 13.6 °C/W
Notes:
1. The A54SX08A PQ208 has no heat spreader.
2. The SX-A PQ208 package has a heat spreader for A54SX16A, A545X32A, and A545X72A.
v5.3 2-11



| 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

v5.3



| SX-A Family FPGAs

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

-3 Speed! | -2 Speed -1 Speed | Std. Speed | -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
C-Cell Propagation Delays?
trD Internal Array Module 0.9 1.0 1.2 1.4 1.9 ns
Predicted Routing Delays?
e FO = 1 Routing Delay, Direct 0.1 0.1 0.1 0.1 0.1 ns
Connect
trc FO = 1 Routing Delay, Fast Connect 0.3 0.3 0.3 0.4 0.6 ns
tRD1 FO = 1 Routing Delay 0.3 0.3 0.4 0.5 0.6 ns
tRD2 FO = 2 Routing Delay 0.4 0.5 0.5 0.6 0.8 ns
tRD3 FO = 3 Routing Delay 0.5 0.6 0.7 0.8 1.1 ns
tRpa FO = 4 Routing Delay 0.7 0.8 0.9 1 1.4 ns
tRDS FO = 8 Routing Delay 1.2 1.4 1.5 1.8 2.5 ns
tRD12 FO = 12 Routing Delay 1.7 2 2.2 2.6 3.6 ns
R-Cell Timing
trco Sequential Clock-to-Q 0.6 0.7 0.8 0.9 1.3 ns
tcir Asynchronous Clear-to-Q 0.5 0.6 0.6 0.8 1.0 ns
tPRESET Asynchronous Preset-to-Q 0.7 0.8 0.8 1.0 1.4 ns
tsup Flip-Flop Data Input Set-Up 0.7 0.8 0.9 1.0 1.4 ns
thp Flip-Flop Data Input Hold 0.0 0.0 0.0 0.0 0.0 ns
tWASYN Asynchronous Pulse Width 1.3 1.5 1.6 1.9 2.7 ns
tRECASYN Asynchronous Recovery Time 0.3 0.4 0.4 0.5 0.7 ns
tHASYN Asynchronous Removal Time 0.3 0.3 0.3 04 0.6 ns
tNVPW Clock Minimum Pulse Width 1.4 1.7 1.9 2.2 3.0 ns
Input Module Propagation Delays
tINYH Input Data Pad to Y High 2.5 V 0.5 0.6 0.7 0.8 1.1 ns
LVCMOS
tiNYL Input Data Pad to Y Low 2.5 V 0.8 0.9 1.0 1.1 1.6 ns
LVCMOS
tINYH Input Data Pad to Y High 3.3 V PCI 0.5 0.6 0.6 0.7 1.0 ns
tINYL Input Data Pad to Y Low 3.3 V PC| 0.7 0.8 0.9 1.0 1.4 ns
tINYH Input Data Pad to Y High 3.3 V 0.7 0.7 0.8 1.0 1.4 ns
LVTTL
tiNYL Input Data Pad to Y Low 3.3 V LVTTL 0.9 1.1 1.2 1.4 2.0 ns
Notes:

1. All =3 speed grades have been discontinued.
2. For dual-module macros, use tpp + tap1 + tepn . trco + trp1 + tepn . OF teps + trpy + tsup , 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.

2-26
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| SX-A Famil

Table 2-24  A54SX16A Timing Characteristics

y FPGAs

(Worst-Case Commercial Conditions Vccp =2.25V, V¢ =4.75 V, 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.
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Table 2-36 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, V¢ =2.25V, 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
tQckH Input Low to High (100% Load) 3.0 34 3.9 4.6 6.4 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 2.9 3.4 3.8 4.5 6.3 ns

(Pad to R-cell Input)
toPwH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns
toPwL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 32 ns
tQcksw Maximum Skew (Light Load) 0.2 0.3 0.3 0.3 0.5 ns
tQcksw Maximum Skew (50% Load) 0.4 0.5 0.5 0.6 0.9 ns
tacksw Maximum Skew (100% Load) 04 0.5 0.5 0.6 0.9 ns
Note: *All -3 speed grades have been discontinued.
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Table 2-38 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, 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
tQckH Input Low to High (100% Load) 1.6 1.8 2.1 2.4 34 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 1.6 1.9 2.1 2.5 35 ns

(Pad to R-cell Input)
toPwH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns
toPwL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 32 ns
tQcksw Maximum Skew (Light Load) 0.2 0.3 0.3 0.3 0.5 ns
tQcksw Maximum Skew (50% Load) 0.4 0.5 0.5 0.6 0.9 ns
tacksw Maximum Skew (100% Load) 04 0.5 0.5 0.6 0.9 ns
Note: *All-3 speed grades have been discontinued.
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Table 2-40 » A54SX72A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Vg =3.0V, 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
3.3 V PCI Output Module Timing?
tDLH Data-to-Pad Low to High 2.3 2.7 3.0 3.6 5.0 ns
tDHL Data-to-Pad High to Low 2.5 2.9 3.2 3.8 53 ns
tenzL Enable-to-Pad, Z to L 1.4 1.7 1.9 2.2 3.1 ns
tENzH Enable-to-Pad, Z to H 2.3 2.7 3.0 3.6 5.0 ns
teNLZ Enable-to-Pad, L to Z 2.5 2.8 3.2 3.8 5.3 ns
tENHZ Enable-to-Pad, H to Z 2.5 29 3.2 3.8 5.3 ns
dr Delta Low to High 0.025 0.03 0.03 0.04 0.045 | ns/pF
3 Delta High to Low 0.015 0.015 0.015 0.015 0.025 | ns/pF
3.3 V LVTTL Output Module Timing?
tDLH Data-to-Pad Low to High 3.2 3.7 4.2 5.0 6.9 ns
toHL Data-to-Pad High to Low 3.2 3.7 4.2 4.9 6.9 ns
tbHLs Data-to-Pad High to Low—Ilow slew 10.3 11.9 13.5 15.8 22.2 ns
tenzL Enable-to-Pad, Z to L 2.2 2.6 2.9 34 4.8 ns
tENzLS Enable-to-Pad, Z to L—low slew 15.8 18.9 21.3 254 34.9 ns
teNzH Enable-to-Pad, Z to H 3.2 3.7 4.2 5.0 6.9 ns
teNLZ Enable-to-Pad, L to Z 2.9 33 3.7 4.4 6.2 ns
tENHZ Enable-to-Pad, H to Z 3.2 3.7 4.2 4.9 6.9 ns
dr Delta Low to High 0.025 0.03 0.03 0.04 0.045 | ns/pF
dry Delta High to Low 0.015 0.015 0.015 0.015 0.025 | ns/pF
drnis’ Delta High to Low—low slew 0.053 0.053 0.067 0.073 0.107 | ns/pF
Notes:
1. All -3 speed grades have been discontinued.

2. Delays based on 10 pF loading and 25 Q resistance.

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

drHHLHLS] 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
71 I/0 I/0 I/0 I/0 106 NC 170 110 170
72 I/0 I/0 I/0 I/0 107 170 110 /0 /0
73 NC I/0 I/0 I/0 108 NC 110 /0 110
74 I/0 I/0 I/0 QCLKA 109 110 170 170 170
75 NC I/0 I/0 I/0 110 110 170 170 110
76 PRB, I/0O PRB, I/O PRB, I/O PRB,I/O 11 110 170 170 170
77 GND GND GND GND 12 17O 17O 17O 1’0
78 Veea Veea Veea Veea 113 /0 Vo /o Vo
79 GND GND GND GND 14 Veea Veea Veea Veea
80 NC NC NC NC 115 Vear Vear Vear Vear
81 I/0 I/0 I/0 I/0 116 NC 170 170 GND
82 HCLK HCLK HCLK HCLK 117 110 170 170 Veea
83 I/0 I/0 I/0 Ve 118 110 110 110 110
84 I/0 I/0 I/0 QCLKB 119 NC 110 110 /0
85 NC I/0 I/0 I/0 120 170 110 170 /0
86 I/0 I/0 I/0 I/0 121 170 170 170 170
87 I/0 I/0 I/0 I/0 122 NC 170 170 170
88 NC I/0 I/0 I/0 123 110 170 170 170
89 I/0 I/0 I/0 I/0 124 110 110 170 110
90 I/0 I/0 I/0 I/0 125 NC 110 /0 110
91 NC I/0 I/0 I/0 126 170 /0 110 110
92 I/0 I/0 I/0 I/0 127 110 170 170 170
93 I/0 I/0 I/0 I/0 128 110 170 170 110
94 NC I/0 I/0 I/0 129 GND GND GND GND
95 I/0 I/0 I/0 I/0 130 Veea Veea Veea Veea
96 I/0 I/0 I/0 I/0 131 GND GND GND GND
97 NC I/0 I/0 I/O 132 NC NC NC I/O
98 Ve Ve Ve Vea 133 110 170 170 170
99 I/0 I/0 I/0 I/0 134 110 170 170 170
100 I/0 I/0 I/0 I/0 135 NC 170 170 170
101 I/0 I/0 I/0 I/0 136 110 110 170 110
102 I/0 I/0 I/0 I/0 137 110 110 170 110
103 TDO, /0 TDO, /0 TDO, /0 TDO, /O 138 NC I/O I/O I/O
104 I/0 I/0 I/0 I/0 139 110 170 170 170
105 GND GND GND GND 140 I/O I/O I/O I/O
v5.3 33




| 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

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

71 I/0 I/O e}
72 I/O I/0 I/O
73 I/O I/0 I/O
74 I/0 I/0 I/O
75 I/0 170 7o}
76 I/0 I/0 7o}
77 I/0 I/O I/O
78 I/O I/0 I/O
79 I/O I/0 I/O
80 I/0 I/0 I/O
81 I/0 170 7o}
82 Veel Vea Veel
83 I/0 I/O e}
84 I/O I/0 I/O
85 I/O I/0 I/O
86 I/0 I/0 I/O
87 CLKA CLKA CLKA
88 CLKB CLKB CLKB
89 NC NC NC
90 Veea Veea Veea
91 GND GND GND
92 PRA, I/O PRA, I/0 PRA, I/O
93 I/0 I/0 7o}
94 I/0 I/0 I/O
95 I/0 17O re}
96 I/O I/0 I/O
97 I/O I/0 I/O
98 I/0 I/0 I/O
99 170 170 7o}
100 TCK, I/0 TCK, I1/0 TCK, I/O

v5.3
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329-Pin PBGA
Pin A54SX32A
Number Function
V22 170
V23 110
W1 110
W2 110
W3 110
w4 110
W20 (6]
W21 110
W22 110
W23 NC
Y1 NC
Y2 110
Y3 110
Y4 GND
Y5 110
Y6 110
Y7 110
Y8 110
Y9 110
Y10 110
Y11 110
Y12 Veea
Y13 NC
Y14 110
Y15 I/O
Y16 110
Y17 110
Y18 110
Y19 110
Y20 GND
Y21 170
Y22 110
Y23 110

SX-A Family FPGAs
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SX-A Family FPGAs

144-Pin FBGA 144-Pin FBGA
A54SX08A | A54SX16A | A54SX32A A54SX08A | A54SX16A | A54SX32A
Pin Number | Function Function Function Pin Number | Function Function Function

Al I/0 1’0 I/0 D1 1’0 170 I/0
A2 170 170 170 D2 Ve Vea Ve
A3 170 110 170 D3 TDI, /0 DI, /0 DI, I/0
Ad I/0 I/0 I/0 D4 170 110 170
A5 Veea Veea Veea D5 /o) /o) /o)
A6 GND GND GND D6 170 170 170
A7 CLKA CLKA CLKA D7 170 170 170
A8 170 I/0 170 D8 170 170 170
A9 I/0 1’0 I/0 D9 1’0 1’0 I/0
A10 170 170 170 D10 170 170 170
A1 170 110 170 D11 170 170 170
A12 I/0 170 I/0 D12 170 170 170
B1 I/0 I/0 I/0 E1 1’0 1’0 170
B2 GND GND GND E2 170 170 170
B3 170 110 170 E3 170 110 I/0
B4 I/0 1’0 170 E4 170 170 170
B5 I/0 I/O I/0 E5 ™S ™S ™S
B6 170 170 170 E6 Ve Vg Ve
B7 CLKB CLKB CLKB E7 Ve Ve Ve
B8 170 110 I/0 E8 Ve Ve Ve
B9 /0 1o} /0 E9 Veea Veea Veea
B10 170 170 170 E10 170 170 170
B11 GND GND GND E11 GND GND GND
B12 I/0 170 I/0 E12 170 170 170
1 170 1’0 1’0 F1 1’0 1’0 I/0
2 170 110 170 F2 170 170 170
C3 TCK, /0 TCK, I/0 TCK, /0 F3 NC NC NC
ca I/0 110 I/0 F4 170 170 I/0
C5 I/0 I/O I/0 F5 GND GND GND
cé PRA, I/O PRA, I/O PRA, I/O F6 GND GND GND
c7 170 110 170 F7 GND GND GND
c8 I/0 110 I/0 F8 Ve Ve Vg
c9 I/0 1’0 1’0 F9 1’0 1’0 I/0
c10 170 170 170 F10 GND GND GND
C11 170 110 170 F11 170 170 170
c12 I/0 110 170 F12 170 170 170
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256-Pin FBGA 256-Pin FBGA
A54SX16A | A54SX32A | A54SX72A A54SX16A | A54SX32A | A54SX72A
Pin Number | Function Function Function Pin Number | Function Function Function
Al GND GND GND c6 170 170 170
A2 TCK, IO TCK, I/0 TCK, /O c7 170 170 170
A3 170 110 170 c8 170 110 170
A4 I/0 I/O I/0 c9 CLKA CLKA CLKA
A5 170 110 170 c10 170 170 170
A6 170 110 170 C11 170 170 170
A7 170 170 170 C12 170 170 170
A8 170 110 170 C13 170 170 170
A9 CLKB CLKB CLKB c14 I/0 I/O I/O
A10 170 170 170 C15 170 170 170
A1 170 110 170 Cc16 170 170 170
A12 NC I/0 I/0 D1 170 170 170
A13 170 170 170 D2 170 170 170
Al4 170 110 170 D3 170 170 I/0
A15 GND GND GND D4 I/0 I/O I/0
A16 GND GND GND D5 I/O I/O I/0
B1 170 110 170 D6 170 170 170
B2 GND GND GND D7 I/0 I/O I/O
B3 I/0 I/O I/0 D8 PRA, I/O PRA, I/O PRA, I/O
B4 170 110 170 D9 170 170 QCLKD
B5 170 110 170 D10 170 170 170
B6 NC 170 170 D11 NC 6] 170
B7 170 110 170 D12 170 170 170
B8 Veea Veea Veea D13 170 170 170
B9 170 170 170 D14 170 170 170
B10 170 110 170 D15 170 170 170
B11 NC 110 1’0 D16 170 170 170
B12 170 170 170 E1 170 170 170
B13 170 110 170 E2 170 170 170
B14 I/0 1’0 170 E3 170 170 170
B15 GND GND GND E4 170 170 170
B16 170 110 170 E5 170 170 170
C1 170 I/0 170 E6 170 170 I/0
Cc2 TDI, 1/O TDI, I/O TDI, I/O E7 I/0 I/O QCLKC
C3 GND GND GND E8 170 170 I/0
ca I/0 110 170 E9 170 170 170
C5 NC 170 1’0 E10 1’0 170 1’0
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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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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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