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Note: This figure shows routing for only one global path.
Figure 1-7 * High-Performance Global Network
Table 1-1 o Clock Spines
APAO075 APA150 APA300 APA450 APA600 APA750 | APA1000
Global Clock Networks (Trees) 4 4 4 4 4 4 4
Clock Spines/Tree 6 8 8 12 14 16 22
Total Spines 24 32 32 48 56 64 88
Top or Bottom Spine Height (Tiles) 16 24 32 32 48 64 80
Tiles in Each Top or Bottom Spine 512 768 1,024 1,024 1,536 2,048 2,560
Total Tiles 3,072 6,144 8,192 12,288 21,504 32,768 56,320
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Boundary Scan (JTAG)

ProASICPLYUS devices are compatible with IEEE Standard
1149.1, which defines a set of hardware architecture and
mechanisms for cost-effective, board-level testing. The
basic ProASICPLYS boundary-scan logic circuit is composed
of the TAP (test access port), TAP controller, test data
registers, and instruction register (Figure 1-12). This
circuit supports all mandatory IEEE 1149.1 instructions
(EXTEST, SAMPLE/PRELOAD and BYPASS) and the
optional IDCODE instruction (Table 1-6).

Each test section is accessed through the TAP, which has
five associated pins: TCK (test clock input), TDI and TDO
(test data input and output), TMS (test mode selector)
and TRST (test reset input). TMS, TDI and TRST are
equipped with pull-up resistors to ensure proper
operation when no input data is supplied to them. These

ProASICPLUS Flash Family FPGAs

pins are dedicated for boundary-scan test usage. Actel
recommends that a nominal 20 kQ pull-up resistor is
added to TDO and TCK pins.

The TAP controller is a four-bit state machine (16 states)
that operates as shown in Figure 1-13 on page 1-12. The
"1's and ‘0’s represent the values that must be present at
TMS at a rising edge of TCK for the given state transition
to occur. IR and DR indicate that the instruction register
or the data register is operating in that state.

ProASICPLYS devices have to be programmed at least
once for complete boundary-scan functionality to be
available. Prior to being programmed, EXTEST is not
available. If boundary-scan functionality is required prior
to programming, refer to online technical support on the
Actel website and search for ProASICPLUS BSDL.
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| t t t t Test Data
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B g
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Figure 1-12 « ProASICPLYS JTAG Boundary Scan Test Logic Circuit
Table 1-6 ¢ Boundary-Scan Opcodes Table 1-6 ¢ Boundary-Scan Opcodes
Hex Opcode Hex Opcode
EXTEST 00 CLAMP 05
SAMPLE/PRELOAD 01 BYPASS FF
IDCODE OF

v5.8
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| ProASICPLYUS Flash Family FPGAs

enable the user to define a wide range of frequency
multipliers and divisors. The clock conditioning circuit can
advance or delay the clock up to 8 ns (in increments of
0.25 ns) relative to the positive edge of the incoming
reference clock. The system also allows for the selection of
output frequency clock phases of 0° and 180°.

Prior to the application of signals to the rib drivers, they
pass through programmable delay units, one per global
network. These units permit the delaying of global

signals relative to other signals to assist in the control of
input set-up times. Not all possible combinations of input
and output modes can be used. The degrees of freedom
available in the bidirectional global pad system and in
the clock conditioning circuit have been restricted. This
avoids unnecessary and unwieldy design kit and software
work.

AVDD

AGND GND
|

Global MUX B OUT

Input Pins to the PLL
External Feedback Signal

See Figure 1-15
on page 1-14
Global MUX A OUT

Clock Conditioning

— GLA

I —»GLB
Circuitry 27
(Top level view) Flash
4 Configuration Bits
—> Dynamic

Clock Conditioning Circuitry Detailed Block Diagram

48\— Configuration Bits

CLK Bypass Primar
E y y |1 OBMUX[2:0]
7] > FIVDIV[4:0] . o)
DLYBI[1:0
180° »|6 Delay Line 0.0 ns, 0.25 ns, -GLB
D—D— PLL Core 5 0.50 ns and 4.00 ns
o —
FBDIV[5:0] 2
Clock from Core
(GLINT mode) 1|
+ [Delay Line
< 1]025nsto
2 +14.00 ns, - 3
Deskew ' [16 steps,
Delay 110251 OADIV[1:0]
295ns 3 increments| | DLYA[1:0]
EXTFB XDLYSEL FBDLY[3:0] 2 Delay Line 0.0 ns, 0.25 ns, L GLA
FBSEL[1:0] 1 0.50 ns and 4.00 ns
OAMUX][1:0]

(>
[

CLKA

Clock from Core
(GLINT mode)

Bypass Secondary

Notes:

1. FBDLY is a programmable delay line from O to 4 ns in 250 ps increments.
2. DLYA and DLYB are programmable delay lines, each with selectable values O ps, 250 ps, 500 ps, and 4 ns.
3. OBDIV will also divide the phase-shift since it takes place after the PLL Core.

Figure 1-14 o PLL Block — Top-Level View and Detailed PLL Block Diagram
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ProASICPLUS Flash Family FPGAs

DI <0:8> —» —» DO <0:8> DI <0:8> —»| — DO <0:8>
WADDR <0:7> —»  SRAM RADDR <0:7> : SRAM RADDR <0:7>
(256x9) < WADDR <0:7> —p (256x9) g
WRB —p] <«— RDB WRB —» <— RDB
WBLKE — Sync Write [+ RBLKB Async Write |[<+— RBLKB
WCLKS —- . ans ) ~— RCLKS WBLKB . ancé ) <— RCLKS
ync Rea sync Rea
WPE —=—
WPE Ports —> RPE Ports —» RPE
PARODD PARODD
DI <0:8> —p |, DO <0:8> Dl <0:8> —» — DO <0:8>
WADDR <0:7> —- égg’(\g) . RADDR <0:7> WADDR <0:7> —» égg’(\g) <«— RADDR <0:7>
WRB <«— RDB WRB —» <— RDB
WBLKB | Sync Write RBLKB WBLKB —»[ Async Write |<«— RBLKB
WCLKS | and and <— RCLKS
Async Read Sync Read
Ports Ports —>
WPE — RPE WPE ~— RPE
PARODD PARODD

Note: Each RAM block contains a multiplexer (called DMUX) for each output signal, increasing design efficiency. These DMUX cells do not
consume any core logic tiles and connect directly to high-speed routing resources between the RAM blocks. They are used when
RAM blocks are cascaded and are automatically inserted by the software tools.

Figure 1-21 o Example SRAM Block Diagrams

Table 1-14 o Memory Block SRAM Interface Signals

SRAM Signal Bits In/Out Description
WCLKS 1 In Write clock used on synchronization on write side
RCLKS 1 In Read clock used on synchronization on read side
RADDR<0:7> 8 In Read address

RBLKB 1 In Read block select (active Low)

RDB 1 In Read pulse (active Low)

WADDR<0:7> 8 In Write address

WBLKB 1 In Write block select (active Low)

DI<0:8> 9 In Input data bits <0:8>, <8> can be used for parity In
WRB 1 In Write pulse (active Low)

D0<0:8> 9 Out Output data bits <0:8>, <8> can be used for parity Out
RPE 1 Out Read parity error (active High)

WPE 1 Out Write parity error (active High)

PARODD 1 In Selects Odd parity generation/detect when High, Even parity when Low

Note: Not all signals shown are used in all modes.

v5.8 1-25
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DI<0:8>
LEVEL<O0:7>
LGDEP<0:2>

WRB
WBLKB

RDB
RBLKB
PARODD

WCLKS

DI <0:8>
LEVEL <0:7>
LGDEP<0:2>

WRB
WBLKB

RDB
RBLKB
PARODD

—> DI<0:8> —» DO <0:8
— —> DO <0:8> LEVEL<0:7> —» <5e>
— FIFO LGDEP<0:2> —» FIFO
— (256x9) [ WPE WRB —» (256x9) [ WPE
— —> RPE WBLKB —» —> RPE
Sync Write FULL Sync Write FULL
— and —> EMPTY RDB —» and —» EMPTY
— SyncRead | EQTH RBLKB —»| AsyncRead | » EQTH
Ports PARODD Ports
> —> GEQTH > —> GEQTH
— <— RESET WCLKS —»
|<«— RCLKS RESET
— —> DO <0:8> DI <0:8> —» —> DO <0:8>
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Async Write > FULL Async Write > FULL
—> and —> EMPTY and —> EMPTY
—> Sync Read > EQTH RDB Async Read » EQTH
> Ports Ports
—» GEQTH RBLKB —» — GEQTH
l«— RESET
PARODD —»
l<«— RCLKS <«— RESET

Note: Each RAM block contains a multiplexer (called DMUX) for each output signal, increasing design efficiency. These DMUX cells do not
consume any core logic tiles and connect directly to high-speed routing resources between the RAM blocks. They are used when
RAM blocks are cascaded and are automatically inserted by the software tools.

Figure 1-22  Basic FIFO Block Diagrams

Table 1-15 ¢ Memory Block FIFO Interface Signals

FIFO Signal Bits In/Out Description

WCLKS 1 In Write clock used for synchronization on write side

RCLKS 1 In Read clock used for synchronization on read side

LEVEL <0:7> 8 In Direct configuration implements static flag logic

RBLKB 1 In Read block select (active Low)

RDB 1 In Read pulse (active Low)

RESET 1 In Reset for FIFO pointers (active Low)

WBLKB 1 In Write block select (active Low)

DI<0:8> 9 In Input data bits <0:8>, <8> will be generated parity if PARGEN is true

WRB 1 In Write pulse (active Low)

FULL, EMPTY 2 Out FIFO flags. FULL prevents write and EMPTY prevents read

EQTH, GEQTH 2 Out EQTH is true when the FIFO holds the number of words specified by the LEVEL signal.
GEQTH is true when the FIFO holds (LEVEL) words or more

D0O<0:8> 9 Out Output data bits <0:8>. <8> will be parity output if PARGEN is true.

RPE 1 Out Read parity error (active High)

WPE 1 Out Write parity error (active High)

LGDEP <0:2> 3 In Configures DEPTH of the FIFO to 2 TCPEP+D

PARODD 1 In Parity generation/detect — Even when Low, Odd when High

1-26
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Logic-Tile Contribution—P)q4ic
Plogic the logic-tile component of AC power dissipation, is given by

Plogic = P3 * mc * Fs

where:
P3 = 1.4 uW/MHz is the average power consumption of a logic tile per MHz of its output toggling rate. The
maximum output toggling rate is Fs/2.
mc = the number of logic tiles switching during each Fs cycle
Fs = the clock frequency

I/0 Output Buffer Contribution—Pgputs

Poutputs: the I/O component of AC power dissipation, is given by
Poutputs = (P4 + (Cipaq * VDDPZ)) *p*Fp

where:

P4 = 326 pW/MHz is the intrinsic power consumption of an output pad normalized per MHz of the output
frequency. This is the total I/O current Vppp

Cioag = theoutputload
p = the number of outputs
Fp = the average output frequency

I/0 Input Buffer's Buffer Contribution—Pj,puts
The input’s component of AC power dissipation is given by

Pinputs = P8 * 0 * Fq

where:
P8 = 29 uW/MHz is the intrinsic power consumption of an input pad normalized per MHz of the input
frequency.
q = the number of inputs
Fqg = the average input frequency
PLL Contribution—Py,,
Poir=P9 * Ny
where:
P9 = 7.5 mW. This value has been estimated at maximum PLL clock frequency.
Npy = number of PLLs used

RAM Contribution—Pnemory
Finally, Pryemory, the memory component of AC power consumption, is given by

I:)memory =P6* Nmemory * Fmemory * Ememory

where:
P6 = 175 uW/MHz is the average power consumption of a memory block per MHz of the clock
Nmemory = the number of RAM/FIFO blocks
(1 block = 256 words * 9 bits)
Fmemory = the clock frequency of the memory
Ememory = the average number of active blocks divided by the total number of blocks (N) of the memory.

* Typical values for Epemory would be 1/4 for a 1k x 8,9,16, 32 memory and 1/16 for a 4kx8,
9, 16, and 32 memory configuration

* In addition, an application-dependent component to Epemory Can be considered. For
example, for a 1kx8 memory configuration using only 1 cycle out of 2, Eemory = 1/4*1/2 = 1/8

1-32 v5.8
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Table 1-20 = Recommended Maximum Operating Conditions Programming and PLL Supplies

VActel

Commercial/Industrial/Military/MIL-STD-883
Parameter Condition Minimum Maximum Units
Vpp During Programming 15.8 16.5 Vv
Normal Operation’ 0 16.5 V
Ven During Programming -13.8 -13.2 \
Normal Operation? -13.8 0.5 V
lpp During Programming 25 mA
[N During Programming 10 mA
AVDD Vbp Vop
AGND GND GND
Notes:

1. Please refer to the "VPP Programming Supply Pin" section on page 1-77 for more information.
2. Please refer to the "VPN Programming Supply Pin" section on page 1-77 for more information.

Table 1-21 ¢ Recommended Operating Conditions

Limits
Parameter Symbol Commercial Industrial Military/MIL-STD-883
DC Supply Voltage (2.5 V 1/Os) Vpp and Vppp 25V+02V 25Vv+02V 25vE02V
DC Supply Voltage (3.3 V I/Os) Vppp 33v+03V 33V+03Vv 33v+03Vv
Vpp 25VE02V 25V+02V 25V+02V
Operating Ambient Temperature Range Ta Tc 0°C to 70°C -40°C to 85°C —-55°C (Tp) to 125°C (T¢)
Maximum Operating Junction Temperature T 110°C 110°C 150°C

Note: For I/O long-term reliability, external pull-up resistors cannot be used to increase output voltage above Vppp.

1-36
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Table 1-22 * DC Electrical Specifications (Vppp = 2.5 V 1£0.2V) (Continued)

VActel

Commercial/lndustrial/
Military/MIL-STD-883" 2
Symbol Parameter Conditions Min. Typ. Max. Units
losH Output Short Circuit Current High mA
High Drive (OB25LPH) VN = Vss -120
Low Drive (OB25LPL) VN = Vss -100
losL Output Short Circuit Current Low mA
ngh Drive (OBZSLPH) V|N = VDDP 100
Low Drive (OBZSLPL) V|N = VDDP 30
Cro /0 Pad Capacitance 10 pF
Cerk Clock Input Pad Capacitance 10 pF
Notes:
1. All process conditions. Commercial/lndustrial: Junction Temperature: —40 to +110°C.
2. All process conditions. Military: Junction Temperature: =55 to +150°C.
3. All—F parts are available only as commercial.
4. No pull-up resistor.
5. This will not exceed 2 mA total per device.
6. During transitions, the input signal may overshoot to Vppp +1.0V for a limited time of no larger than 10% of the duty cycle.
7. During transitions, the input signal may undershoot to -1.0V for a limited time of no larger than 10% of the duty cycle.

v5.8
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Table 1-23 » DC Electrical Specifications (Vppp = 3.3 V 10.3 V and Vpp = 2.5 V 10.2 V) (Continued)
Applies to Commercial and Industrial Temperature Only

Commercial/Industrial’

Symbol Parameter Conditions Min. Typ. Max. Units
loz Tristate Output  Leakage|Vgy = GND or Vpp Std. -10 10 PA

Current f2.4 10 100 A
losH Output Short Circuit Current

High

3.3V High Drive (OB33P) Viy = GND -200

3.3V Low Drive (OB33L) Viy = GND -100
lost Output Short Circuit Current

Low

3.3V ngh Drive V|N = VDD 200

3.3 V Low Drive V|N = VDD 100
Cio I/0 Pad Capacitance 10 pF
Ceix Clock Input Pad Capacitance 10 pF
Notes:
1. All process conditions. Commercial/lndustrial: Junction Temperature: —40 to +110°C.
2. All—F parts are only available as commercial.
3. No pull-up resistor required.
4. This will not exceed 2 mA total per device.
5. During transitions, the input signal may overshoot to Vppp +1.0 V for a limited time of no larger than 10% of the duty cycle.
6. During transitions, the input signal may undershoot to —1.0 V for a limited time of no larger than 10% of the duty cycle.
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Table 1-25 o DC Specifications (3.3 V PCI Operation)1

Commercial/

Industrial>3 | Military/MIL-STD- 88323
Symbol |Parameter Condition Min. Max. Min. Max. Units
Vbp Supply Voltage for Core 2.3 2.7 2.3 2.7 \
Vppp Supply Voltage for I/O Ring 3.0 3.6 3.0 3.6 \
VIH Input High Voltage 0.5Vppp [Vppp + 0.5]  0.5Vppp Vppp + 0.5 \
ViL Input Low Voltage -0.5 0.3Vppp -0.5 0.3Vppp \
lpu Input Pull-up Voltage® 0.7Vppp 0.7Vppp Vv
m Input Leakage Current? 0<Vn<Vppp | Std. -10 10 -50 50 pA

% 10 100 pA

VoH Output High Voltage lout =—-500 pA 0.9Vppp 0.9Vppp
VoL Output Low Voltage loyt = 1500 pA 0.1Vppp 0.1Vppp
Cin Input Pin Capacitance (except CLK) 10 10 pF
Ccik CLK Pin Capacitance 5 12 5 12 pF
Notes:

1. For PCl operation, use GL33, OTB33PH, OB33PH, IOB33PH, IB33, or IB33S macro library cell only.

2. All process conditions. Junction Temperature: -40 to +110°C for Commercial and Industrial devices and —55 to +125°C for Military.
3. All—F parts are available as commercial only.
4

This specification is guaranteed by design. It is the minimum voltage to which pull-up resistors are calculated to pull a floated
network. Designers with applications sensitive to static power utilization should ensure that the input buffer is conducting minimum
current at this input voltage.

Input leakage currents include hi-Z output leakage for all bidirectional buffers with tristate outputs.
6. The sum of the leakage currents for all inputs shall not exceed 2mA per device.

U
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Tristate Buffer Delays

50% 50%
VDDP

50%

PAD

Figure 1-26 e Tristate Buffer Delays

Table 1-27 ¢ Worst-Case Commercial Conditions
VDDP =3.0 V, VDD =23 V, 35 pF Ioad, TJ =70°C

Max Max Max Max

tpiy' tpmi? tenzi® tenz?
Macro Type Description Std. | -F [Std. | -F [Std.| -F [Std.| -F | Units
OTB33PH 3.3V, PCI Output Current, High Slew Rate 20124122 261222620124 ns
OTB33PN 3.3V, High Output Current, Nominal Slew Rate 22 12629 (352412921 (25 ns
OTB33PL 3.3V, High Output Current, Low Slew Rate 25130132 (39] 2733|2834 ns
OTB33LH 3.3V, Low Output Current, High Slew Rate 26 31140 (48] 28 |34 3036 ns
OTB33LN 3.3V, Low Output Current, Nominal Slew Rate 29 (35143 (52| 32 |38]| 41149 ns
OTB33LL 3.3V, Low Output Current, Low Slew Rate 30 (36|56 (6.7] 333955 ]6.6 ns
Notes:
1. tpy=Data-to-Pad High
2. tpy =Data-to-Pad Low
3. tenzy=Enable-to-Pad, Z to High
4. tengz = Enable-to-Pad, Z to Low
5. All =F parts are only available as commercial.
Table 1-28 * Worst-Case Commercial Conditions

Vppp = 2.3V, Vpp = 2.3V, 35 pF load, T; = 70°C

Max Max Max Max

tpin' tpm2 tenzu® tenze?
Macro Type Description Std.| -F |Std.| -F |Std. | -F |Std.| -F | Units

OTB25LPHH | 2.5V, Low Power, High Output Current, High Slew Rate? 20 |24 (2125|123 |27]20]24 ns
OTB25LPHN  [2.5V, Low Power, High Output Current, Nominal Slew Rate®| 2.4 | 29| 3.0 |36 27 [32]21]25 ns
OTB25LPHL 2.5V, Low Power, High Output Current, Low Slew Rate® 29135132 (38| 3138|2732 ns
OTB25LPLH 2.5V, Low Power, Low Output Current, High Slew Rate> 27 133|146 (55 30|36 26| 3.1 ns
Notes:

tp y=Data-to-Pad High

tpri=Data-to-Pad Low

tenze=Enable-to-Pad, Z to High

tenz = Enable-to-Pad, Z to Low

Low powver I/O work with Vppp=2.5 V £10% only. Vppp=2.3 V for delays.

All —F parts are only available as commercial.

O LA Wwh =
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Table 1-37 e Worst-Case Military Conditions
VDDP = 3.0V, VDD = 2.3V, TJ = 125°C for MIIItary/MIL-STD-883

Max. tyyyn! | Max. tyyy, 2
Macro Type Description Std. Std. Units
IB33 3.3V, CMOS Input Levels?, No Pull-up Resistor 0.5 0.6 ns
IB33S 3.3V, CMOS Input Levels®, No Pull-up Resistor, Schmitt Trigger 0.6 0.8 ns
Notes:

1. tjnyy = Input Pad-to-Y High

2.ty = Input Pad-to-Y Low

3. LVTITL delays are the same as CMOS delays.
4. For LP Macros, Vppp=2.3V for delays.

Table 1-38 e Worst-Case Military Conditions
Vppp = 2.3V, Vpp = 2.3V, T, = 125°C for Military/MIL-STD-883

Max. tiyyn! | Max. tyyy 2
Macro Type Description Std. Std. Units
IB25LP 2.5V, CMOS Input Leve|s3, Low Power 0.9 0.7 ns
IB25LPS 2.5V, CMOS Input Levels3, Low Power, Schmitt Trigger 0.8 1.0 ns
Notes:

1. tyyy = Input Pad-to-Y High

2. tyyr = Input Pad-to-Y Low

3. LVTIL delays are the same as CMOS delays.
4. For LP Macros, Vppp=2.3V for delays.
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Asynchronous SRAM Read, Address Controlled, RDB=0
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RADDR (

= TR

RPE XX>

1OAH —» <]
'RPAH —» -
-— lopa —

<— IRPAA —>
- tpAcygc ——»

Note: The plot shows the normal operation status.

Figure 1-34 o Asynchronous SRAM Read, Address Controlled, RDB=0

Table 1-55 o T;=0°C to 110°C; Vpp = 2.3 V to 2.7 V for Commercial/industrial
T, =-55°C to 150°C, Vpp = 2.3 V to 2.7 V for Military/MIL-STD-883B

Symbol t,,, Description Min. Max. Units Notes
ACYC Read cycle time 7.5 ns
OAA New DO access from RADDR stable 7.5 ns
OAH Old DO hold from RADDR stable 3.0 ns
RPAA New RPE access from RADDR stable 10.0 ns
RPAH Old RPE hold from RADDR stable 3.0 ns

Note: All—F speed grade devices are 20% slower than the standard numbers.
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Asynchronous Write and Synchronous Read to the Same Location

RCLKS A

<<+—1tcmH temL—>

DO Last Cycle Data

.

OGN

New Data*

WB = {WRB + WBLKB}

\

o XRAKR

IKXKXXXIEXX

tWwRcks

tBRCLKH
tocH

ERESS

toca
IDWRRCLKS —p»]

——
-—
—
~—
t
— —> <_DW

+— tfccye ————»

* New data is read if WB 4 occurs before setup time.
The stored data is read if WB { occurs after hold time.

Note: The plot shows the normal operation status.

Figure 1-38 e Asynchronous Write and Synchronous Read to the Same Location

Table 1-59 o T;=0°C to 110°C; Vpp = 2.3 V to 2.7 V for Commercial/industrial

T, =-55°C to 150°C, Vpp = 2.3 V to 2.7 V for Military/MIL-STD-883
Symbol t,,, Description Min. Max. Units Notes
date Cycle time 7.5 ns
CMH Clock high phase 3.0 ns
CML Clock low phase 3.0 ns
WBRCLKS WB { to RCLKS T setup time -0.1 ns
WBRCLKH WB { toRCLKS T hold time 7.0 ns
OCH 0Old DO valid from RCLKS T 3.0 ns OCA/OCH  displayed  for
OCA New DO valid from RCLKS T 75 ns | Access Timed Output
DWRRCLKS DI to RCLKS T setup time 0 ns
DWRH DI to WB T hold time 1.5 ns
Notes:

1.
2.

This behavior is valid for Access Timed Output and Pipelined Mode Output. The table shows the timings of an Access Timed Output.
In asynchronous write and synchronous read access to the same location, the new write data will be read out if the active write

signal edge occurs before or at the same time as the active read clock edge. If WB changes to low after hold time, the data will be

read.

A setup or hold time violation will result in unknown output data.
All —F speed grade devices are 20% slower than the standard numbers.
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FULL /

RB /
Wri o .
c;étlz Write inhibited XXXXXXXXX Write accepted
1 ns —»|
3 Ns—»
WB

\

Note: All—F speed grade devices are 20% slower than the standard numbers.
Figure 1-41 e Write Timing Diagram

wB /
I:;cag Read inhibited XXXXXXXXX Read accepted
1 ns—
3 ns—»
RB

\

Note: All—F speed grade devices are 20% slower than the standard numbers.
Figure 1-42 o Read Timing Diagram




| ProASICPLYUS Flash Family FPGAs

Synchronous FIFO Read, Access Timed Output Strobe (Synchronous Transparent)

RCLK
Kk

X0

RDB

\— Cycle Start

/XXX

RDATA  Old Data Put]

RPE

EMPTY \

00N
OO0

New Valid Data Out

(Empty Inhibits Read)

FULL

XX
(X

EQTH, GETH

e

tRDCH 1 4+

tRDCS —|

toCH —» 4

tRPCH —» [—

le—tocA —>

<— tRpcA —>

le——1tcMH—>

vYy

tECBH TFCBH

tTHCBH

l— tHCBA —>

|t—

fe——tcpmL—>

Note: The plot shows the normal operation status.

tceyc >

»tECBA tFCBA

Figure 1-45 o Synchronous FIFO Read, Access Timed Output Strobe (Synchronous Transparent)

Table 1-65 o T,=0°C to 110°C; Vpp = 2.3 V to 2.7 V for Commercial/industrial
T, =-55°C to 150°C, Vpp = 2.3 V to 2.7 V for Military/MIL-STD-883

Symbol t,,, Description Min. | Max. | Units Notes

CCYcC Cycle time 7.5 ns

CMH Clock high phase 3.0 ns

CML Clock low phase 3.0 ns

ECBA New EMPTY access from RCLKS 3.0 ns

FCBA FULL 4 access from RCLKS 4 3.0 ns

ECBH, FCBH, [Old EMPTY, FULL, EQTH, & GETH valid hold 1.0 ns Empty/full/thresh are invalid from the end
THCBH time from RCLKS 4 of hold until the new access is complete
OCA New DO access from RCLKS T 7.5 ns

OCH Old DO valid from RCLKS T 3.0 ns

RDCH RDB hold from RCLKS T 0.5 ns

RDCS RDB setup to RCLKS T 1.0 ns

RPCA New RPE access from RCLKS T 9.5 ns

RPCH Old RPE valid from RCLKS T 3.0 ns

HCBA EQTH or GETH access from RCLKS { 4.5 ns

Notes:

1. At fast cycles, ECBA and FCBA = MAX (7.5 ns — CMH), 3.0 ns.
2. All -F speed grade devices are 20% slower than the standard numbers.
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ProASICPLUS Flash Family FPGAs

Synchronous FIFO Read, Pipeline Mode Outputs (Synchronous Pipelined)

RCLK ~— Cycle Start
ros JOOKY |/ XXXOXOCOXIKXNCNC | /XK
RDATA X old pata out (XXX New valid Data Out
RPE (XXX Old RPE Out XX} New RPE Out
EMPTY \ XY
FULL 00
EQTH, GETH
tECBH: tFCBH — - < toca
tRDCH 1|  |=— — tEcBA tFCBA
tRDCS —~| | —>| TTHCBH |=—([— tRPCH
<— tHCBA —>|—> tocH
—>| tRPCA |-
temH temL—
tceye

Note: The plot shows the normal operation status.

Figure 1-46 o Synchronous FIFO Read, Pipeline Mode Outputs (Synchronous Pipelined)

Table 1-66 e T;=0°C to 110°C; Vpp = 2.3 V to 2.7 V for Commercial/industrial
T, =-55°C to 150°C, Vpp = 2.3 V to 2.7 V for Military/MIL-STD-883

Symbol t,,, Description Min. | Max. | Units Notes

CCYC Cycle time 7.5 ns

CMH Clock high phase 3.0 ns

CML Clock low phase 3.0 ns

ECBA New EMPTY access from RCLKS 3.0 ns

FCBA FULL 4 access from RCLKS 4 3.0 ns

ECBH, FCBH,|Old EMPTY, FULL, EQTH, & GETH valid hold 1.0 ns | Empty/full/thresh are invalid from the end of
THCBH time from RCLKS 4 hold until the new access is complete
OCA New DO access from RCLKS T 2.0 ns

OCH Old DO valid from RCLKS T 0.75 ns

RDCH RDB hold from RCLKS T 0.5 ns

RDCS RDB setup to RCLKS T 1.0 ns

RPCA New RPE access from RCLKS T 4.0 ns

RPCH Old RPE valid from RCLKS T 1.0 ns

HCBA EQTH or GETH access from RCLKS { 4.5 ns

Notes:

1. At fast cycles, ECBA and FCBA = MAX (7.5 ns — CMS), 3.0 ns.
2. All -F speed grade devices are 20% slower than the standard numbers.
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| ProASICPLYUS Flash Family FPGAs

Synchronous FIFO Write

VActel

WCLKS A~ Cycle Start
wes, wewke O, | /XXCOQORCROCROA0NNN | /XXKXONK_
(Full Inhibits Write)
AAAAAVAVV,Y,
o XXX) (OXXCRAXNXX | XXX
wee (0NN
FULL \ ,XX)
EMPTY (XX\
EQTH, GETH <XX>
tWRCH: twBCH <+ — teCBH: tFCBH
twRCs: twBcs <— - tECBA tFCBA
tbcs — |e— —| tHCBH
tWPCH —>| <« [<— tHCBA >
tbcH — |~
[e—1twpPcA—
tcmH temL
tceyc

Note: The plot shows the normal operation status.

Figure 1-47 o Synchronous FIFO Write

Table 1-67 o Ty=0°C to 110°C; Vpp = 2.3 V to 2.7 V for Commercial/industrial
T, =-55°C to 150°C, Vpp = 2.3 V to 2.7 V for Military/MIL-STD-883

Symbol t,,, Description Min. | Max. | Units Notes

[date Cycle time 7.5 ns

CMH Clock high phase 3.0 ns

CML Clock low phase 3.0 ns

DCH DI hold from WCLKS T 0.5 ns

DCS DI setup to WCLKS T 1.0 ns

FCBA New FULL access from WCLKS ¥ 3.0 ns

ECBA EMPTYY access from WCLKS ¥ 3.0 ns

ECBH, Old EMPTY, FULL, EQTH, & GETH valid hold 1.0 ns Empty/full/thresh are invalid from the end of
FCBH, time from WCLKS 4 hold until the new access is complete
HCBH

HCBA EQTH or GETH access from WCLKS 4 4.5 ns

WPCA New WPE access from WCLKS T 3.0 ns WPE is invalid, while PARGEN is active
WPCH Old WPE valid from WCLKS T 0.5 ns

WRCH, WBCH | WRB & WBLKB hold from WCLKS T 0.5 ns

WRCS, WBCS | WRB & WBLKB setup to WCLKS 0 1.0 ns

Notes:

1. At fast cycles, ECBA and FCBA = MAX (7.5 ns — CMH), 3.0 ns.
2. All -F speed grade devices are 20% slower than the standard numbers.
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Pin Description

User Pins

/0 User Input/Output

The /0O pin functions as an input, output, tristate, or
bidirectional buffer. Input and output signal levels are
compatible with standard LVTTL and LVCMOS
specifications. Unused I/O pins are configured as inputs
with pull-up resistors.

NC No Connect

To maintain compatibility with other Actel ProASICPLYS

products, it is recommended that this pin not be
connected to the circuitry on the board.

GL Global Pin

Low skew input pin for clock or other global signals. This
pin can be configured with an internal pull-up resistor.
When it is not connected to the global network or the
clock conditioning circuit, it can be configured and used
as a normal I/O.

GLMX Global Multiplexing Pin

Low skew input pin for clock or other global signals. This
pin can be used in one of two special ways (refer to
Actel's Using ProASICELYS Clock Conditioning Circuits).

When the external feedback option is selected for the
PLL block, this pin is routed as the external feedback
source to the clock conditioning circuit.

In applications where two different signals access the
same global net at different times through the use of
GLMXx and GLMXLx macros, this pin will be fixed as one
of the source pins.

This pin can be configured with an internal pull-up
resistor. When it is not connected to the global network
or the clock conditioning circuit, it can be configured and
used as any normal I/O. If not used, the GLMXx pin will
be configured as an input with pull-up.

Dedicated Pins

GND Ground

Common ground supply voltage.

Vpp Logic Array Power Supply Pin
2.5V supply voltage.

Vppp 1/0 Pad Power Supply Pin

2.5V or 3.3 V supply voltage.

™S Test Mode Select

The TMS pin controls the use of boundary-scan circuitry.
This pin has an internal pull-up resistor.

TCK Test Clock

Clock input pin for boundary scan (maximum 10 MHz). Actel
recommends adding a nominal 20 kQ pull-up resistor to this

pin.
TDI Test Data In

Serial input for boundary scan. A dedicated pull-up
resistor is included to pull this pin high when not being
driven.

TDO Test Data Out

Serial output for boundary scan. Actel recommends
adding a nominal 20kQ pull-up resistor to this pin.

TRST Test Reset Input

Asynchronous, active-low input pin for resetting
boundary-scan circuitry. This pin has an internal pull-up
resistor. For more information, please refer to Power-up
Behavior of ProASICELYS Devices application note.

Special Function Pins

RCK Running Clock

A free running clock is needed during programming if
the programmer cannot guarantee that TCK will be
uninterrupted. If not used, this pin has an internal pull-
up and can be left floating.

NPECL User Negative Input

Provides high speed clock or data signals to the PLL
block. If unused, leave the pin unconnected.

PPECL User Positive Input

Provides high speed clock or data signals to the PLL
block. If unused, leave the pin unconnected.

AVDD PLL Power Supply

Analog Vpp should be Vpp (core voltage) 2.5 V (hominal)
and be decoupled from GND with suitable decoupling
capacitors to reduce noise. For more information, refer
to Actel's Using ProASICELYS Clock Conditioning Circuits
application note. If the clock conditioning circuitry is not
used in a design, AVDD can either be left floating or tied
to2.5V.

AGND PLL Power Ground

The analog ground can be connected to the system
ground. For more information, refer to Actel’s Using
ProASICPLYS Clock Conditioning Circuits application note.
If the PLLs or clock conditioning circuitry are not used in
a design, AGND should be tied to GND.


http://www.actel.com/documents/APA_PLL_AN.pdf
http://www.actel.com/documents/APA_PowerUp_AN.pdf
http://www.actel.com/documents/APA_PowerUp_AN.pdf
http://www.actel.com/documents/APA_PLL_AN.pdf
http://www.actel.com/documents/APA_PLL_AN.pdf
http://www.actel.com/documents/APA_PowerUp_AN.pdf
http://www.actel.com/documents/APA_PLL_AN.pdf
http://www.actel.com/documents/APA_PLL_AN.pdf
http://www.actel.com/documents/APA_PLL_AN.pdf

