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Detailed Specifications

Table 2-3 « Electrical Specifications

Commercial Industrial Military

Symbol Parameter Min. Max. Min. Max. Min. Max. Units
VOH? (IOH = =10 mA)? 2.4 - - - - -

(IOH = -6 mA) 3.84 - - - - - \

(IOH = -4 mA) - - 3.7 - 3.7 - \Y
voL' (IOL = 10 mA)? - 0.5 - - - - v

(IOL =6 mA) - 0.33 - 0.40 - 0.40 \Y
VIL -0.3 0.8 -0.3 0.8 -0.3 0.8 \Y
VIH 2.0 VCC+0.3| 20 | VCC+0.3 20 |vCC+0.3 \Y
Input Transition Time tg, t,:2 - 500 - 500 - 500 ns
CipllO capacitancez3 - 10 - 10 - 10 pF
Standby Current, ICC* (typical = 1 mA) - 2 - 10 - 20 mA
Leakage Current® -10 +10 -10 +10 -10 +10 MA
ICC(D) Dynamic VCC supply current. See the Power Dissipation section.

Notes:

1. Only one output tested at a time. VCC = minimum.

2. Not tested, for information only.

3. Includes worst-case PG176 package capacitance. VOUT =0V, f =1 MHz
4

. All outputs unloaded. All inputs = VCC or GND, typical ICC = 1 mA. ICC limit includes IPP and ISV during normal
operations.

5. VOUT, VIN = VCC or GND.
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ACT 2 Family FPGAs

To calculate the active power dissipated from the complete design, the switching frequency of each part
of the logic must be known. EQ 4 shows a piece-wise linear summation over all components.

Power =VCC? * [(m * Ceam * fm)modules + (N * Cequ * fn) inputs

+(p* (Ceqot C) * fp)outputs

+0.57 (91" Ceqcr * fgt)routed_cikt * (r1 ™ fg1)routed_cik1

+0.5" (92 * Ceqcr " fg2)routed_cikz * (r2 ™ fg2)routed_cik2

Where:

m = Number of logic modules switching at f,

n = Number of input buffers switching at f,,

p = Number of output buffers switching at f,

g1 = Number of clock loads on the first routed array clock

g2 = Number of clock loads on the second routed array clock

rq4 = Fixed capacitance due to first routed array clock

ro = Fixed capacitance due to second routed array clock

Cgqm = Equivalent capacitance of logic modules in pF

Cgq) = Equivalent capacitance of input buffers in pF

Ceqo = Equivalent capacitance of output buffers in pF

Ceqcr = Equivalent capacitance of routed array clock in pF

C_ = Output lead capacitance in pF

fm = Average logic module switching rate in MHz

f, = Average input buffer switching rate in MHz

fo = Average output buffer switching rate in MHz

fq1 =

Average first routed array clock rate in MHz

fqo = Average second routed array clock rate in MHz

Table 2-7 « Fixed Capacitance Values for Microsemi FPGAs

EQ4

Device Type

rl, routed_Clk1

r2, routed_CIlk2

A1225A

106

106.0

A1240A

134

134.2

A1280A

168

167.8
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Detailed Specifications

Determining Average Switching Frequency

To determine the switching frequency for a design, you must have a detailed understanding of the data
input values to the circuit. The following guidelines are meant to represent worst-case scenarios so that
they can be generally used to predict the upper limits of power dissipation. These guidelines are given in
Table 2-8.

Table 2-8 « Guidelines for Predicting Power Dissipation

Data

Value

Logic Modules (m)

80% of modules

Inputs switching (n)

# inputs/4

Outputs switching (p)

# output/4

First routed array clock loads (q1)

40% of sequential modules

Second routed array clock loads (g2)

40% of sequential modules

Load capacitance (C|) 35 pF
Average logic module switching rate (fy,) F/10
Average input switching rate (f,,) F/5
Average output switching rate (f,) F/10
Average first routed array clock rate (fy1) F
Average second routed array clock rate (fy,) F/2

2-6
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Detailed Specifications

Parameter Measurement

ZABN To AC test loads (shown below)

N___GND
90%
tos, toHs teNHzZ
Figure 2-2 « Output Buffer Delays
Load 1 Load 2 _
(Used to measure propagation delay) (Used to measure rising/falling edges)
VCC GND
To the output under test [ ] [ J
—— 50pF Rto VCC for tp  / tpz
R to GND for tpy, / tpzyy
= To the output under test R=1kQ
50 pF

1

Figure 2-3« AC Test Loads

3V

tinyH tinyL

Figure 2-4 « Input Buffer Delays

2-8
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ACT 2 Family FPGAs

— S
— B
VCC
S,AorB /50% 50%N _ GND
VCC
Y 50% 50%
GND
tpLH tPHL
Y
50%
tpHL

Figure 2-5« Module Delays

Sequential Module Timing Characteristics

&

D I
E —
CLK— cLR

|
(Positive edge triggered)

_,l tup |<_
D* X X
l+— tsup—=] twoLka fe—— I ta |
G, CLK | | I | I | I
—|tsuenal— l— tweorki =
‘_"tHENA
E |
[+— tco —+|
Q X X
s
PRE, CLR | | |
twasyn

Note: D represents all data functions involving A, B, and S for multiplexed flip-flops.
Figure 2-6 « Flip-Flops and Latches
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ACT 2 Family FPGAs

Timing Derating Factor (Temperature and Voltage)

Table 2-9 « Timing Derating Factor (Temperature and Voltage)

(Commercial Minimum/Maximum Specification) x Industrial Military
Min. Max. Min. Max.
0.69 1.1 0.67 1.23

Table 2-10 » Timing Derating Factor for Designs at Typical Temperature (T; = 25°C)
and Voltage (5.0 V)

(Commercial Maximum Specification) x 0.85

Table 2-11 « Temperature and Voltage Derating Factors
(normalized to Worst-Case Commercial, TJ =4.75V, 70°C)

-55 -40 0 25 70 85 125
4.50 0.75 0.79 0.86 0.92 1.06 1.1 1.23
4.75 0.71 0.75 0.82 0.87 1.00 1.05 1.13
5.00 0.69 0.72 0.80 0.85 0.97 1.02 1.13
5.25 0.68 0.69 0.77 0.82 0.95 0.98 1.09
5.50 0.67 0.69 0.76 0.81 0.93 0.97 1.08
13
12 -
I\.
5 1.1 ?\\G\D\ - 125°C
o
£
o 10 —_ o — 085C
= - ———— . 70¢C
5 09 O
[a]
08 A —0 25°C
. A 4 0°C
\
0.7 » . ~—40'C —
* _55°C
0.6 } } } : }

4.504.755.005.255.50
Voltage (V)

Note: This derating factor applies to all routing and propagation delays.

Figure 2-9 « Junction Temperature and Voltage Derating Curves
(normalized to Worst-Case Commercial, T; =4.75V, 70°C)
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ACT 2 Family FPGAs

A1225A Timing Characteristics (continued)

Table 2-13 « A1225A Worst-Case Commercial Conditions, VCC =4.75V, T; = 70°C

I/O Module Input Propagation Delays —2 Speed -1 Speed Std. Speed | Units
Parameter/Description Min. | Max. | Min. | Max. [ Min. | Max.

tINYH Pad to Y High 29 3.3 3.8 ns
tiNYL Pad to Y Low 26 3.0 3.5 ns
tiINGH G to Y High 5.0 5.7 6.6 ns
tinaL GtoY Low 4.7 5.4 6.3 ns

Input Module Predicted Input Routing Delays*

tiRD1 FO = 1 Routing Delay 4.1 4.6 54 ns
tirRD2 FO = 2 Routing Delay 4.6 5.2 6.1 ns
tirRD3 FO = 3 Routing Delay 5.3 6.0 71 ns
tiRD4 FO = 4 Routing Delay 5.7 6.4 7.6 ns
tirD8 FO = 8 Routing Delay 7.4 8.3 9.8 ns

Global Clock Network

tckH Input Low to High FO =32 10.2 11.0 12.8 ns
FO = 256 11.8 13.0 15.7

tekL Input High to Low FO =32 10.2 11.0 12.8 ns
FO =256 12.0 13.2 15.9

tpwH Minimum Pulse Width High FO =32 3.4 4.1 4.5 ns
FO=256 | 3.8 4.5 5.0

tpwiL Minimum Pulse Width Low FO =32 3.4 41 4.5 ns
FO=256 | 3.8 45 5.0

toksw Maximum Skew FO =32 0.7 0.7 0.7 ns
FO =256 3.5 3.5 3.5

tsuexT Input Latch External Setup FO =32 0.0 0.0 0.0 ns
FO=256 | 0.0 0.0 0.0

tHEXT Input Latch External Hold FO =32 7.0 7.0 7.0 ns
FO=256 | 11.2 1.2 1.2

tp Minimum Period FO =32 7.7 8.3 9.1 ns
FO =256 | 8.1 8.8 10.0

fmax Maximum Frequency FO =32 130.0 120.0 110.0 | ns
FO =256 125.0 115.0 100.0

Note: *These parameters should be used for estimating device performance. Optimization techniques may further

reduce delays by 0 to 4 ns. Routing delays are for typical designs across worst-case operating conditions. Post-
route timing analysis or simulation is required to determine actual worst-case performance. Post-route timing is
based on actual routing delay measurements performed on the device prior to shipment.
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Detailed Specifications

A1225A Timing Characteristics (continued)

Table 2-14 « A1225A Worst-Case Commercial Conditions, VCC =4.75V, T; = 70°C

TTL Output Module Timingl —2 Speed -1 Speed Std. Speed Units
Parameter/Description Min. | Max. [ Min. | Max. [ Min. [ Max.

toLH Data to Pad High 8.0 9.0 10.6 ns
toHL Data to Pad Low 10.1 1.4 134 ns
tenzH Enable Pad Z to High 8.9 10.0 11.8 ns
tenzL Enable Pad Z to Low 11.6 13.2 15.5 ns
tENHZ Enable Pad High to Z 7.1 8.0 9.4 ns
tEnLZ Enable Pad Low to Z 8.3 9.5 11 ns
tGLH G to Pad High 8.9 10.2 11.9 ns
teHL G to Pad Low 11.2 12.7 14.9 ns
driH Delta Low to High 0.07 0.08 0.09 | ns/pF
drHL Delta High to Low 0.12 0.13 0.16 | ns/pF
CMOS Output Module Timing?!

toLH Data to Pad High 101 11.5 13.5 ns
toHL Data to Pad Low 8.4 9.6 1.2 ns
tenzH Enable Pad Z to High 8.9 10.0 11.8 ns
tenzL Enable Pad Z to Low 11.6 13.2 15.5 ns
teNHZ Enable Pad High to Z 71 8.0 9.4 ns
tEnLZ Enable Pad Low to Z 8.3 9.5 11 ns
toLH G to Pad High 8.9 10.2 11.9 ns
tGHL G to Pad Low 1.2 12.7 14.9 ns
drLH Delta Low to High 0.12 0.13 0.16 | ns/pF
dtHL Delta High to Low 0.09 0.10 0.12 | ns/pF
Notes:

1. Delays based on 50 pF loading.

2. SSO information can be found at www.microsemi.com/soc/techdocs/appnotes/board_consideration.aspx.
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A1240A Timing Characteristics

Table 2-15 « A1240A Worst-Case Commercial Conditions, VCC =4.75V, T; = 70°C

Logic Module Propagation Delays? -2 Speed?® —1 Speed Std. Speed |Units
Parameter/Description Min. | Max. | Min. | Max. | Min. | Max.

tPD1 Single Module 3.8 43 5.0 ns
tco Sequential Clock to Q 3.8 4.3 5.0 ns
tco Latch Gto Q 3.8 4.3 5.0 ns
trs Flip-Flop (Latch) Reset to Q 3.8 4.3 5.0 ns
Predicted Routing Delays?

trRD1 FO = 1 Routing Delay 1.4 1.5 1.8 ns
trRD2 FO = 2 Routing Delay 1.7 2.0 23 ns
trRD3 FO = 3 Routing Delay 23 26 3.0 ns
trRD4 FO = 4 Routing Delay 3.1 3.5 4.1 ns
trDs FO = 8 Routing Delay 4.7 5.4 6.3 ns
Sequential Timing Characteristics®*

tsub Flip-Flop (Latch) Data Input Setup 0.4 0.4 0.5 ns
tHD Flip-Flop (Latch) Data Input Hold 0.0 0.0 0.0 ns
tsuena  |Flip-Flop (Latch) Enable Setup 0.8 0.9 1.0 ns
tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 ns
tweka  |Flip-Flop (Latch) Clock Active Pulse Width 4.5 6.0 6.5 ns
twasyn  [Flip-Flop (Latch) Clock Asynchronous Pulse Width | 4.5 6.0 6.5 ns
ta Flip-Flop Clock Input Period 9.8 12.0 15.0 ns
tiNH Input Buffer Latch Hold 0.0 0.0 0.0 ns
tiNsu Input Buffer Latch Setup 0.4 0.4 0.5 ns
touTH Output Buffer Latch Hold 0.0 0.0 0.0 ns
toutsu  [Output Buffer Latch Setup 0.4 0.4 0.5 ns
fMAX Flip-Flop (Latch) Clock Frequency 100.0 80.0 66.0 | MHz
Notes:

1. For dual-module macros, use tpp; + trp1 + tppn, tco * tro1 + teon: OF tep1 * tRp1 + tsup—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 worst-case
performance. Post-route timing is based on actual routing delay measurements performed on the device prior to
shipment.

3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules
can be obtained from the DirectTime Analyzer utility.

4. Setup and hold timing parameters for the Input Buffer Latch are defined with respect to the PAD and the D input. External
setup/hold timing parameters must account for delay from an external PAD signal to the G inputs. Delay from an external
PAD signal to the G input subtracts (adds) to the internal setup (hold) time.
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Detailed Specifications

A1240A Timing Characteristics (continued)

Table 2-16 « A1240A Worst-Case Commercial Conditions, VCC =4.75V, T; = 70°C

I/O Module Input Propagation Delays —2 Speed -1 Speed Std. Speed | Units

Parameter/Description Min. | Max. | Min. | Max. [ Min. | Max.

tINYH Pad to Y High 29 3.3 3.8 ns

tiNYL Pad to Y Low 26 3.0 3.5 ns

tiINGH G to Y High 5.0 5.7 6.6 ns

tinaL GtoY Low 4.7 5.4 6.3 ns

Input Module Predicted Input Routing Delays*

tiRD1 FO = 1 Routing Delay 4.2 4.8 5.6 ns

tirRD2 FO = 2 Routing Delay 4.8 54 6.4 ns

tirD3 FO = 3 Routing Delay 5.4 6.1 7.2 ns

tiRD4 FO = 4 Routing Delay 5.9 6.7 7.9 ns

tirRDS FO = 8 Routing Delay 7.9 8.9 10.5 ns

Global Clock Network

tckH Input Low to High FO =32 10.2 11.0 12.8 ns
FO = 256 11.8 13.0 15.7

tekL Input High to Low FO =32 10.2 11.0 12.8 ns
FO =256 12.0 13.2 15.9

tpwH Minimum Pulse Width High FO =32 3.8 4.5 5.5 ns
FO =256 | 4.1 5.0 5.8

tpwiL Minimum Pulse Width Low FO =32 3.8 4.5 5.5 ns
FO=256 | 4.1 5.0 5.8

toksw Maximum Skew FO =32 0.5 0.5 0.5 ns
FO =256 25 25 25

tsuexT Input Latch External Setup FO =32 0.0 0.0 0.0 ns
FO=256 | 0.0 0.0 0.0

tHEXT Input Latch External Hold FO =32 7.0 7.0 7.0 ns
FO=256 | 11.2 1.2 1.2

tp Minimum Period FO =32 8.1 9.1 1.1 ns
FO=256 | 8.8 10.0 1.7

fmax Maximum Frequency FO =32 125.0 110.0 90.0 ns
FO =256 115.0 100.0 85.0

Note: *These parameters should be used for estimating device performance. Optimization techniques may further
reduce delays by 0 to 4 ns. Routing delays are for typical designs across worst-case operating conditions. Post-
route timing analysis or simulation is required to determine actual worst-case performance. Post-route timing is
based on actual routing delay measurements performed on the device prior to shipment.
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Package Pin Assignments

PL84
Pin Number A1225A Function A1240A Function A1280A Function
2 CLKB, I/0 CLKB, I/0 CLKB, I/0
4 PRB, I/0 PRB, I/0 PRB, I/0
6 GND GND GND
10 DCLK, I/0 DCLK, I/O DCLK, I/O
12 MODE MODE MODE
22 VCC VCC vVccC
23 VCC VCC vccC
28 GND GND GND
43 VCC VCC VCC
49 GND GND GND
52 SDO SDO SDO
63 GND GND GND
64 VCC VCC vcC
65 VCC VCC VCC
70 GND GND GND
76 SDI, I/0 SDI, /0 SDI, I/0
81 PRA, I/O PRA, I/O PRA, I/O
83 CLKA, I/0 CLKA, I/0 CLKA, I/0
84 VCC VCC vVcC
Notes:

1. All unlisted pin numbers are user |/Os.
2. MODE pin should be terminated to GND through a 10K resistor to enable Actionprobe usage; otherwise it can

be terminated directly to GND.

3-2
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Package Pin Assignments

PQ160 PQ160
Pin Number A1280A Function Pin Number A1280A Function
2 DCLK, I/O 69 GND
6 vVCcC 80 GND
11 GND 82 SDO
16 PRB, 1/0 86 VCC
18 CLKB, I/0 89 GN
20 VCC 98 GND
21 CLKA, I/O 99 GND
23 PRA, I/O 109 GND
30 GND 114 VCC
35 VCC 120 GND
38 SDI, I/0 125 GND
40 GND 130 GND
44 GND 135 VCC
49 GND 138 VCC
54 VCC 139 VCC
57 VCC 140 GND
58 VCC 145 GND
59 GND 150 VCC
60 VCC 155 GND
61 GND 159 MODE
64 GND 160 GND

Notes:
1. All unlisted pin numbers are user I/Os.

2. MODE pin should be terminated to GND through a 10K resistor to enable Actionprobe usage; otherwise it can
be terminated directly to GND.
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Package Pin Assignments

PG100
1 2 3 9 10 11
A[QO O 0 O O]a
B[O O O O O OfB
clO O O O O Ofc
bjO O O O O O|p
E[O O O O O OlE
FFO O O O O OFF
6|lO O O O O Ofc
HO O O O O O}H
JO O O O O O
KIO O O O O OK
LLO O O O O Ot
1 2 3 9 10 11
@ Orientation Pin

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx
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PG100 PG100
Pin Number A1225A Function Pin Number A1225A Function
A4 PRB, 1/0 E11 VCC
A7 PRA, I/O F3 VCC
B6 VCC F9 VCC
Cc2 MODE F10 VCC
C3 DCLK, I/O F11 GND
C5 GND G1 VCC
C6 CLKA, I/0 G3 GND
C7 GND G9 GND
C8 SDI, I/0 J5 GND
D6 CLKB, I/0 J7 GND
D10 GND J9 SDO
E3 GND K6 VCC

Notes:
1. All unlisted pin numbers are user I/Os.

2. MODE pin should be terminated to GND through a 10K resistor to enable Actionprobe usage; otherwise it can
be terminated directly to GND.
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Package Pin Assignments

PG132
1 2 3 4 5 6 7 8 9 10 11 12 13
AlQO O 0000000000
BlO0O 00000000000
cl00 00000000000
plOOOC® OO0 O O Olp
|0 O O O O Ole
FlO O OO O O 0 OlF
sloo ool ‘& O O O Ole
H|lO O O O O O O OlH
iloo o O O Ol
kK|O 00 00O O O Ol
LIOOOO0OO0OO0OO0OO0OO0O0OO0O0OL
MOOOOOOOOOOOOO|M
NJOO OO OO0 00000O0N
1 2 3 4 5 6 7 8 9 10 11 12 13
@ Orientation Pin

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx
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Package Pin Assignments

PG176
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
f/QOOO0OO0O0O00O0000 00O
JleNeNeNeNoReNeNoReNeNoRoReNeNeol:
0000000000000 O0O0
0000000000000 0OP
E0 00O eNeNeXel:
F[O 00O O 0 O OfF
cleNeNeNe) O 0O Ofs
HO O O O 76.Pin O O O O
Joo oo O 00O
KO O 0O O 0 O Ofk
oo oo eNeNeXelfl
MOOOOOOOOOOOOOOOM
NOOOOOOOOOOOOOOON
PIO0OO0O000000000O0O0Ol
ROOOO0OO0O00O0O00000O0OR
12 3 4 5 6 7 8 9 10 11 12 13 14 15

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx
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ACT 2 Family FPGAs

PG176 PG176

Pin Number A1280A Function Pin Number A1280A Function
A9 CLKA, I/O H3 VCC
B3 DCLK, I/O H4 GND
B8 CLKB, I/O H12 GND
B14 SDI, I/0 H13 VCC
C3 MODE H14 VCC
C8 GND J4 VCC
C9 PRA, 1/0 J12 GND
D4 GND J13 GND
D5 VCC J14 VCC
D6 GND K4 GND
D7 PRB, I/0 K12 GND
D8 VCC L4 GND
D10 GND M4 GND
D11 vVCC M5 VCC
D12 GND M6 GND
E4 GND M8 GND
E12 GND M10 GND
F4 VCC M11 VCC
F12 GND M12 GND
G4 GND N8 VCC
G12 VCC P13 SDO
H2 VCC

Notes:
1. All unlisted pin numbers are user I/Os.

2. MODE pin should be terminated to GND through a 10K resistor to enable Actionprobe usage; otherwise it can
be terminated directly to GND.
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