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Table 4. ORCA Series 2TB System Performance

. # Speed Grade .
Function PFUSs = ” Unit
16-bit loadable up/down 4 131.6 | 149.3 | MHz
counter
16-bit accumulator 4 131.6 | 149.3 | MHz
8 x 8 parallel multiplier:
— Multiplier mode, 22 37.7 448 | MHz
unpipelined' 9 103.1 | 120.5 | MHz
— ROM mode, unpipelined? 44 | 1235 | 1429 | MHz
— Multiplier mode, pipelined®
32 x 16 RAM:
— Single port (read and write/ 9 57.5 69.4
cycle)*
— Single port® 9 97.7
— Dual port® 16 97.7
36-bit parity check (internal) 4 6.1
32-bit address decode 3.25
(internal)

.Implemented using 4 x 1 multiplier mode (unpipelined), registe
. Implemented using two 16 x 12 ROMs and one 1 adder, 0

. Implemented using 4 x 1 multiplier mode (fully pipeline

H W=

multiplexer.
. Implemented using 16 x 4 synchro
multiplexer.
6. Implemented using 16 x 2 s

[$)]
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PFUs contain only pipelining registers).

per clock cycle, including write/read address
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Interquad Routing (continued)
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Figure 31. Horizontal Subquad Routing
Connectivity

The X4 and XH lines make the only connections 1o the
subquad lines; therefore, the arfay remains symmetri-
cal and homogeneous. Since.each subguad is made
from a 4 x 4 array of PLCs, the distance between sets
of subquad lines is four PLCs, which is also the dis-
tance between the bfeaks of the X4 lines. Therefore,
each X4 line will efoss exactly one set of subquad.lines:
Since all X4 linés make the same connections to'the
subquad lines that they cross, all X4 lines in the array
have the same conneciivity, and the symmetry of the
routing is‘preservedaSince all XH lines'crossthe same
number of subgquad blocks, the symmetry is'maintained
for the XH lines as well.

The new subquad lines travel adength of eight PLCs
(seven PLCs on the outside’edge) before they are bro-
ken. Unlike other inter-PLC linesythey cannot be con-
nected end-to-endwAs shown inFigure 30, some of the
horizontal (vertical) subguad lines have connectivity to
the subquadto the left'of (above) the current subquad,
while others have connectivity to the subquad to the
right (below). This allows connections to/from the cur-
rent subquad from/to the PLCs in all subquads that sur-
round it.

Between all subquads, including in the center of the
array, there are three groups of subquad lines where
each group contains four lines. Figure 31 shows the
connectivity of these three groups of subquad lines
(HSUB) to the VX4 and VXH lines running between a
vertical pair of PLCs. Between each vertical pair of
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subqguad blocks, four of the blocks shown in Figure 31
are used, one for each pair of vertical PLCs.

The first two groups, depicted as A and B, have con-
nectivity to only one of the two sets of X4 lines between
pairs of PLCs. Since they are_very lightly loaded, they
are very fast. The third group, C, connects to both
groups of X4 lines between pairs of PLCs, as well as all
of the XH lines between’pairs of PLCs, providing high
flexibility. The connectivitydfor the vertical subquad rout-
ing (Vsub) is the sames@s deseribed above for the hori-
zontal subquadrouting, when rotated onto the other
axis.

At the eenter row and column of each quadrant, a
fourth group of subguad lines has been added. These
subquad lines only have connéctivity.to,the/XH lines.
The XH lines‘are also brokén at this point, which
means that each XH line travels one-half of the quad-
rant (i-e., one-quarter‘@fithe device) before it is broken
by a CIP. Since the XH lines,can be connected end-to-
end, the resulting'line can be either one-quarter, one-
half, three-quarters, ‘ontheentire length of the array.
The connectivity‘ofithe XH'lines and this fourth group of
subquad-lines, indicated as D, are detailed in Figure
32. Again, thexconnectivity for the vertical subquad
roating (VSUB) is the same as the horizontal subquad
routing, when,rotated onto the other axis.
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Figure 32. Horizontal Subquad Routing
Connectivity (Half Quad)
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FPGA States of Operation (continued)

ATT3000 CCLK PERIOD
F -
DONE | |
o) —_t
e
GLOBAL | |
RESET
ORCA CCLK_NOSYNC
F
DONE | | | |
o3 (o] C3 T4
/0 [ T T T
| ] | 1
T (o T3 o7
GSRN | | | |
ACTIVE C1 C2 C3 C4
ORCACCLK_SYNC
DONE IN
DONE
F
o C1,02,C3,CRC4I |
1
Di Di+1 Di+2 Di+ 3 Di+ 4
|
A%STT\L\IE Di Di+f Di+2 Di+3 Di+4
UCLK ORCA UCLK _NOSYNC
F
) ’ [
poNE 7 P R Y
CT Ui U2 U3 U4
= T —F—T
ud U2 U3 Uua \ |
GSEN | | | |
ACTIVE \u1 Uz U3 U4
| !
OHCA UCLK.SYNC
\
DONE I 1)
DONE |
©1._ U7, U2, U3, OR U4 F
= 1
‘ Di Di+1 Di+2 Di+3 Di+4
GSRN | [ | |
ACTIVE Di[Di+1 Di+2 Di+3
UCLK PERIOD

~——1 SYNCHRONIZATION UNCERTAINTY

F = finished, no more CLKs required.

5-2761(F).r4

Figure 38. Start-Up Waveforms

Lattice Semiconductor

Partial Reconfiguration

All ORCA device families have been designed to allow
a partial reconfiguration of the FPGA at any time. This
is done by setting a bit stream option in the previous
configuration sequence that tellsithe FPGA to not reset
all of the configuration RANM duringsa reconfiguration.
Then only the configuration frames that are to be modi-
fied need to be rewritten, thereby reducing the configu-
ration time.

Other bit streamyoptions arefalso available that allow
one portion/of the FPGA 10 remain in operation while a
partial reconfigurationiis being donedfthis.is done, the
user must be eareful 1o not causeontention between
thedwo configurations (the bit stream,resident in the
FPGA andthe partial reconfiguration‘bit.stream) as the
second reconfiguration bit‘'stream is being loaded.

Other Configuration Options

Configuration options used during device start-up were
previouslysdiscussed in the FPGA States of Operation
section of'this data sheet. There are many other config-
uration options)available to the user that can be set
ddaring bit stream’generation in ispLEVER. These
include options to enable boundary scan, readback
options, and options to control and use the internal
oscillatorafter configuration.

Other useful options that affect the next configuration
(not the current configuration process) include options
to disable the global set/reset during configuration, dis-
able the 3-state of I/Os during configuration, and dis-
able the reset of internal RAMs during configuration to
allow for partial configurations (see above). For more
information on how to set these and other configuration
options, please see the ispLEVER documentation.

Configuration Data Format

The ispLEVER development system interfaces with
front-end design entry tools and provides the tools to
produce a fully configured FPGA. This section dis-
cusses using the ispLEVER development system to
generate configuration RAM data and then provides
the details of the configuration frame format.

The OARCA Series 2 series of FPGAs are enhanced
versions of the OAFCA ATT2Cxx/ATT2Txx architectures
that provide upward bit stream compatibility for both
series of devices as well as with each other.
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FPGA Configuration Modes (continued)

Asynchronous Peripheral Mode

Figure 42 shows the connections needed for the asyn-
chronous peripheral mode. In this mode, the FPGA
system interface is similar to that of a microprocessor-
peripheral interface. The microprocessor generates the
control signals to write an 8-bit byte into the FPGA. The
FPGA control inputs include active-low CS0 and active-
high CS1 chip selects, a write WR input, and a read RD
input. The chip selects can be cycled or maintained at a
static level during the configuration cycle. Each byte of
data is written into the FPGA’s D[7:0] input pins.

The FPGA provides a RDY status output to indicate
that another byte can be loaded. A low on RDY indi-
cates that the double-buffered hold/shift registers are
not ready to receive data, and this pin must be moni
tored to go high before another byte of data can be
written. The shortest time RDY is low occurs when a
byte is loaded into the hold register and the shift régis-
ter is empty, in which case the byte is immeédiately
transferred to the shift register. The longesttime for
RDY to remain low occurs when a byie is loadediinto
the holding register and the shift régister has just
started shifting configuration data into,configuration
RAM.

The RDY status is also available on the D7 pin by
enabling the chip selects, setting WR high, and apply=
ing RD low, where the RD input.is‘an output enable for
the D7 pin when/RD isdow. The D[6:0] pins are not
enabled to drive ' whén RD ishlow and, thus, only act as
input pins in asynchronods peripheral mode.
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Figure 42. Asynchronous Peripheral Configuration
Schematic
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Synchronous Peripheral Mode

In the synchronous peripheral mode, byte-wide data is
input into D[7:0] on the rising edge of the CCLK input.
The first data byte is clocked in on the second CCLK
after INIT goes high. Subseguient’data bytes are
clocked in on every eighth(risings€dge of CCLK. The
RDY signal is an outputiwhich acts as an acknowledge.
RDY goes high one CCLK, afterdatais clocked and,
after one CCLK cycle, returns low. The process repeats
until all of the data is loadeddnto the FPGA. The data
begins shifting'on DOUT 1.5 cycles after it is loaded in
parallel. It requires additional CCLKs after.the last byte
is loadéd to.complete the shifting.Figure 43ishows the
connections for synchronous peripheral mode.

As with master,modes, the peripheralmodes can be
used as the lead FPGA far a daisy chain of slave
FPGAs.

> TO DAISY-
CHAINED
DOUT |—» DEVICES
7 PRGM
— »-| D[7:0]
ORCA
SERIES
MICRO- FPGA
PROCESSOR
»| CCLK
RDY/BUSY
INIT

!

M2 HDC
Mo LD

7

5-4486(F)

Figure 43. Synchronous Peripheral Configuration
Schematic
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Pin Information (continued)

Table 23. OR2C/2T04A, OR2C06A, OR2C/2T08A, OR2C/2T10A, OR2C12A, OR2C/2T15A/B,
OR2C/2T26A, and OR2C/2T40A/B 208-Pin SQFP/SQFP2 Pinout

Pin ZC/’§;'34A 2C06A Pad 2C/§;'38A ZC/Z’I";DA 2C12A Pad 2C/2’;I';d5A/B 20/§;'56A 2C/2IZgA/B Function
1 VSS VSS VSS VSS VSS VSS VSS VSS VSS
2 VSS VSS VSS VSS VSS VSS VSS VSS VSS
3 PL1D PL1D PL1D PL1D PL1D PL1D PL1D. PL1D 110
4 PL1C PL1A PL2D PL2D PL2D PL2D PL2D PL3D I/0-A0
5 PL1B PL2D PL3D PL3D PL3D PL4D PL4D. PL5D 1/0-VDD5
6 See Note PL2C PL3C PL3C PL3A PL4A RL4A PL6D 110
7 PL1A PL2A PL3A PL3A PL4A PL5A PL5A PL8D 1/0O-A1
8 PL2D PL3D PL4D PL4A PL5A PL6A PL6A PL9A 1/0-A2
9 PL2C PL3C PL4C PL5C PL6D PL7D PL7D PL10D 1/0
10 PL2B PL3B PL4B PL5B PL6B PL7B PL7B PL40B 1/0
11 PL2A PL3A PL4A PL5A PL6A PL7A PL7A PL10A I/O-A3
12 VDD VDD VDD VDD VDD VDD VDD VDD VDD
13 PL3D PL4D PL5D PL6D PL7D PL8D PL8D PLTD 110
14 PL3C PL4C PL5C PL6C PL7C PL8C PL8A PL11A 110
15 PL3B PL4B PL5B PL6B PL7B PL8B PLOD PL12D 110
16 PL3A PL4A PL5A PL6A PL7A PL8A PLOA PL12A I/0-A4
17 PL4D PL5D PL6D PL7D PL8D PLID PL10D PL13D I/0-A5
18 PL4C PL5C PLEC PL7C PL8C PLOC PL10A PL13A 110
19 PL4B PL5B PL6B PL7B PL8B PL9B PL11D PL14D 110
20 PL4A PL5A PL6A PL7A PL8A PLOA PL11A PL14A I/0-A6
21 VSS VSS VSS VSS VSS VSS VSS VSS VSS
22 PL5D PL6D RIEZD PL8D PL9D PL10D PL12D PL15D 1/0
23 PL5C PL6C PL7C PL8C PL9C PL10C PL12C PL15C 1/0
24 PL5B PL6EB PL7B PL8B PL9B PL10B PL12B PL15B 1/0
25 PL5A PL6A PL7A PL8A PLOA PL10A PL12A PL15A I/O-A7
26 VDD VDD VDD VDD VDD VDD VDD VDD VDD
27 PL6D PL7D PL8D PLOD PL10D PL11D PL13D PL16D 110
28 PL6C PL7C PL8C PL9C PL10C PL11C PL13C PL16C 1/0-VDD5
29 PL6B PL7B PL8B PLOB PL10B PL11B PL13B PL16B 110
30 PLBA PL7A PL8A PLOA PL10A PL11A PL13A PL16A I/0O-A8
31 VSS VSS VSS VSS VSS VSS VSS VSS VSS
32 PL7D PL8D. PLOD PL10D PL11D PL12D PL14D PL17D I/0-A9
33 PL7C PL8C PLOC PL10C PL11C PL12C PL14A PL17A 110
34 PL7B PL8B PL9B PL10B PL11B PL12B PL15D PL18D 1/0
35 PL7A PL8A PL9A PL10A PL11A PL12A PL15A PL18A I/0-A10
36 PL8D PLOD PL10D PL11D PL12D PL13D PL16D PL19D 1/0
37 PL8C PLOC PL10C PL11C PL12C PL13C PL16A PL19A 1/0
38 PL8B PL9B PL10B PL11B PL12B PL13B PL17D PL20D 1/0

39 PL8A PL9A PL10A PL11A PL12A PL13A PL17A PL20A I/0-A11

40 VDD VDD VDD VDD VDD VDD VDD VDD VDD

41 PL9D PL10D PL11D PL12D PL13D PL14D PL18D PL21D I/0-A12

42 PL9C PL10C PL11C PL12C PL13B PL14B PL18B PL21B 110

43 PL9B PL10B PL11B PL12B PL14D PL15D PL19D PL22D 110

Notes:

The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153, 154, 166,
201, and 203.

The pins labeled I/O-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.
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Pin Information (continued)

Table 23. OR2C/2T04A, OR2C06A, OR2C/2T08A, OR2C/2T10A, OR2C12A, OR2C/2T15A/B,
OR2C/2T26A, and OR2C/2T40A/B 208-Pin SQFP/SQFP2 Pinout (continued)

Pin 2C/’§;'34A 2C06A Pad 2C/§;'38A ZC/ﬁz'JDA 2C12A Pad 2C/2’Z;ld5A/B 20/§;'56A 2C/2IZ';13A/B Function
44 PLOA PL10A PL11A PL13D PL14B PL15B PL19B PL22B [/O-A13
45 | See Note PL11D PL12D PL13B PL15D PL16D PL20D PL23D I/0
46 PL10D PL11A PL12A PL14C PL16D PL17D PL21D PL25A I/0-A14
47 | See Note PL12D PL13D PL15D PL17D PL18D PL22D PL27D I/0
48 PL10C PL12C PL13A PL15A PL17A PL19D PI23D PL28D I/0
49 PL10B PL12B PL14D PL16D PL18C PL19A PL23A PL28A 110
50 PL10A PL12A PL14A PL16A PL18A PL20A PL24A PL30A 1/0-A15
51 VSS VSS VSS VSS VSS VSS VSS VSS VSS
52 CCLK CCLK CCLK CCLK CCLK CCLK CCLK CCLK CCLK
53 VSS VSS VSS VSS VSS VSS VSS VSS VSS
54 VSS VSS VSS VSS VSS VSS VSS \[SS VSS
55 PB1A PB1A PB1A PB1A PB1A PB1A PB1A PB1A I/O-A16
56 | See Note PB1B PB1D PB1D PB1D PB2A PB2A PB3A I/0
57 PB1B PB1C PB2A PB2A PB2A PB2D PB2D PB3D I/0-VDD5
58 PB1C PB1D PB2D PB2D PB2D PB3D PB3D PB4D 110
59 PB1D PB2A PB3A PB3B PB3D PB4D PB4D PB5D I/O-A17
60 | See Note PB2D PB3D PB4D PB4D PB5D PBSD PB6D I/0
61 PB2A PB3A PB4A PB5A PB5B PB6B PB6B PB7D I/0
62 PB2B PB3B PB4B PB5B PB5D PB6D PB6D PB8D I/0
63 PB2C PB3C PB4C PB5C PB6B PB7B PB7B PB9D I/0
64 PB2D PB3D PB4D PB5D PB6D PB7D PB7D PB10D I/0
65 VDD VDD VDD VDD VDD VDD VDD VDD VDD
66 PB3A PB4A PB5A PB6A PB7A PB8A PB8A PB11A I/0
67 PB3B PB4B PB5B PB6B PB7B PB8B PB8D PB11D I/0
68 PB3C PB4C PB5C PB6C PB7C PB8C PB9A PB12A 110
69 PB3D PB4D PB5D PB6D PB7D PB8D PB9D PB12D 110
70 PB4A PB5A PB6A PB7A PB8A PB9A PB10A PB13A 110
71 PB4B PB5B PB6B PB7B PB8B PB9B PB10D PB13D I/0
72 PB4C PB5C PB6C PB7C PB8C PB9C PB11A PB14A I/0
73 PB4D PB5D PB6D PB7D PB8D PB9D PB11D PB14D 1/0
74 V&S VSS VSS VSS VSS VSS VSS VSS VSS
75 PB5A PB6A PB7A PB8A PB9A PB10A PB12A PB15A 1/0
76 PB5B PB6B PB7B PB8B PB9B PB10B PB12B PB15B I/0
77 PB5C PB6C PB7C PB8C PB9C PB10C PB12C PB15C I/0
78 PB5D PB6D PB7D PB8D PB9D PB10D PB12D PB15D I/0
79 VSS VSS VSS VSS VSS VSS VSS VSS VSS
80 PB6A PB7A PB8A PB9A PB10A PB11A PB13A PB16A I/0
81 PB6B PB7B PB8B PB9B PB10B PB11B PB13B PB16B I/0
82 PB6C PB7C PB8C PB9C PB10C PB11C PB13C PB16C 110
83 PB6D PB7D PB8D PB9D PB10D PB11D PB13D PB16D 110
84 VSS VSS VSS VSS VSS VSS VSS VSS VSS
85 PB7A PB8A PB9A PB10A PB11A PB12A PB14A PB17A I/0-VDD5
86 PB7B PB8B PB9B PB10B PB11B PB12B PB14D PB17D 1/0

Notes:
The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153, 154, 166,
201, and 203.

The pins labeled I/O-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.
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Pin Information (continued)

Table 24. OR2C06A, OR2C/2T08A, OR2C/2T10A, OR2C12A, OR2C/2T15A/B, OR2C/2T26A,
and OR2C/2T40A/B 240-Pin SQFP/SQFP2 Pinout (continued)

, 2C/2T08A | 2C/2T10A 2C/2T15B | 2C/2T26A |2C/2T40A/B .
Pin | 2C06A Pad Pad Pad 2C12A Pad Pad Pad Pad Function
169 PR3D PR4D PR4D PR5D PReD PR6D PR9D I/0
170 PR2A PR3A PR3A PR4A PR5A PR5A PR8A I/0-RD
171 PR2B PR3B PR3B PR4B PR5B PR5B PR7A I/0
172 PR2C PR3C PR3C PR4D PR5D PR5D PR6A I/0
173 PR2D PR3D PR3D PR3A PR4A PR4A PR5A I/O
174 Vss VSS Vss Vss VSss VSss VSS VSS
175 PR1A PR2A PR2A PR2A PR3A PR3A PR4A |/O-WR
176 PR1B PR2D PR2D PR2C PR2A PR2A PR3A 1/O
177 PR1C PR1A PR1A PR1A PR1A PRTA PR2A 1/0
178 PR1D PR1D PR1D PR1D PR1D PR1D PR1D 1/0
179 VSSs VSS VSS VSs VSS VSS VSS VSS
180 | RD_CFGN | RD_CFGN | RD_CFGN | RD_CFGN“| RD{CFGN, | RD_CFGN_ RD_CFGN RD_CFGN
181 VSss VSS VSsS VSS VSS VSS VSS VSS
182 VDD VDD VDD VDD VDD VDD VDD VDD
183 VsS VSS VSS VSs VSS VSS VSs VSS
184 PT12D PT14D PT16D PT18D PT20D PT24D PT30D I/0
185 PT12C PT14C PT16C PT18B PT20A PT24A PT29A I/O
186 PT12B PT14A PT16A PT18A PT19D PT23D PT28D I/0
187 PT12A PT13D PT15D PT17D PT19A PT23A PT28A 1/0-RDY/RCLK
188 Vss See Note See Note VSS \/SS Vss Vss Vss
189 PT11D PT13B PT15B PT16D PT17D PT21D PT26D I/0
190 PT11C PT13A PT15A PT16C PT17C PT21C PT26C I/0
191 PT11B PT12D PT14D PT16A PT17A PT21A PT26A I/0
192 PT11A PT12¢€ PT13D PT15D PT16D PT20D PT25D I/0-D7
193 PT10D PT12A PT13B PT14D PT15D PT19D PT24D 1/0-VDD5
194 PT10C PT11D PT13A PT14A PT15A PT19A PT23D I/0
195 PT10B PT14C PT12D PT13D PT14D PT18D PT22D I/0
196 PT10A PT11B PT12B PT13B PT14B PT18B PT21D I/0-D6
197 VDD VDD VDD VDD VDD VDD VDD VDD
198 PTOD PT10D PT11D PT12D PT13D PT17D PT20D I/O
199 PT9C PT10G PT11C PT12C PT13C PT17A PT20A I/O
200 PTOB PT10B PT11B PT12B PT13B PT16D PT19D I/0
201 PT9A PT10A PT11A PT12A PT13A PT16A PT19A I/0-D5
202 PT8D PTOD PT10D PT11D PT12D PT15D PT18D I/0
203 PT8C PToC PT10C PT11C PT12C PT15A PT18A I/0
204 PT8B PT9B PT10B PT11B PT12B PT14D PT17D I/O
205 PT8A PTOA PT10A PT11A PT12A PT14A PT17A I/0-D4
206 Vss VSS Vss VSS VSS VSsS VSS VSS
207 PT7D PT8D PTOD PT10D PT11D PT13D PT16D I/0
208 PT7C PT8C PT9C PT10C PT11C PT13C PT16C I/0
209 PT7B PT8B PTO9B PT10B PT11B PT13B PT16B I/O
210 PT7A PT8A PTOA PT10A PT11A PT13A PT16A I/0-D3

Notes:

The OR2C/2T08A and OR2C/2T10A do not have bond pads connected to 240-pin SQFP package pin numbers 113 and 188.
The pins labeled 1/0-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.
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Pin Information (continued)

Table 26. OR2C12A, OR2C15A, OR2C26A, and OR2C40A 304-Pin SQFP/SQFP2 Pinout (continued)

Pin 2C12A Pad 2C15A Pad 2C26A Pad 2C40A Pad Function
135 PB14B PB15B PB19B PB24A I/0
136 PB14D PB15D PB19D PB24D I/0
137 PB15A PB16A PB20A PB25A I/O-INIT
138 PB15D PB16D PB20D PB25D 1/O
139 PB16A PB17A PB21A PB26A I/0
140 PB16D PB17D PB21D PB26D I/0
141 Vss Vss Vss Vss Vss
142 PB17A PB18A PB22A PB27A I/0
143 PB17B PB18B PB22B PB27B 1/©
144 PB17C PB18D PB22D PB27D I/O
145 PB17D PB19A PB23A PB28A YO
146 PB18A PB19D PB23D PB28D I/O
147 PB18B PB20A PB24A PB29A /0
148 PB18C PB20B PB24B PB29D I/0
149 PB18D PB20D PB24D PB30D I/0
150 Vss Vss Vss Vss Vss
151 DONE DONE DONE DONE DONE
152 VDD VDD \/DD VDD VDD
153 Vss Vss Vss Vss Vss
154 RESET RESET RESET RESET RESET
155 PRGM PRGM PRGM PRGM PRGM
156 PR18A PR20A PR24A PR30A 1/0-MO
157 PR18B PR20C PR24C PR29A I/O
158 PR18C PR20D PR24D PR29D I/0
159 PR18D PRT9A PR23A PR28A I/0
160 PR17A PR19D PR23D PR28D I/0
161 PR17B PR18A PR22A PR27A I/0
162 PR17C PR18B PR22B PR27B IO
163 PR17D PR18D PR22D PR27D I/0
164 Vss VsS Vss Vss Vss
165 PR16A PR17A PR21A PR26A I/0
166 PR16D PR17D PR21D PR25A I/0
167 PR15A PR16A PR20A PR24A I/0
168 PR15C PR16C PR20C PR24D I/0
169 PR15D PR16D PR20D PR23D 1/0-M1
170 PR14A PR15A PR19A PR22A I/0
171 PR14C PR15C PR19C PR22C I/0
172 PR14D PR15D PR19D PR22D I/0
173 PR13A PR14A PR18A PR21A I/0
174 PR13C PR14C PR18C PR21C IO
175 PR13D PR14D PR18D PR21D IO
176 VDD VDD VDD VDD VDD
177 PR12A PR13A PR17A PR20A I/0-M2
178 PR12B PR13B PR17D PR20D I/0
179 PR12C PR13C PR16A PR19A I/0

Note: The OR2TxxA and OR2TxxB series are not offered in the 304-pin SQFP/SQFP2 packages.

104

Lattice Semiconductor



Data Sheet
November 2006 ORCA Series 2 FPGAs

Pin Information (continued)

Table 26. OR2C12A, OR2C15A, OR2C26A, and OR2C40A 304-Pin SQFP/SQFP2 Pinout (continued)

Pin 2C12A Pad 2C15A Pad 2C26A Pad 2C40A Pad Function
180 PR12D PR13D PR16D PR19D /0
181 PR11A PR12A PR15A PR18A 1/0-M3
182 PR11B PR12B PR15D PR48D /10
183 PR11C PR12C PR14A PR17A /0
184 PR11D PR12D PR14D PR17D 10
185 Vss Vss Vss Vss Vss
186 PR10A PR11A PR13A PR16A /10
187 PR10B PR11B PR13B PR16B /O
188 PR10C PR11C PR13¢€ PR16C /(@)
189 PR10D PR11D PR13D PR16D I/0
190 VDD VDD \/DD VDD VDD
191 PR9A PR10A PR12A PR15A 1/0
192 PR9B PR10B PR12B PR15B /10
193 PRoC PR10C PR12C PR15C /10
194 PROD PR10D PR12D PR15D /10
195 Vss Vss Vss Vss Vss
196 PR8A PR9A PR11A PR14A /0
197 PR8B PR9B PR11D PR14D /0
198 PR8C PROC PR10A PR13A /10
199 PR8D PR9D PR10D PR13D /10
200 PR7A PR8SA PR9A PR12A I/0-CS1
201 PR7B PR8B PROD PR12D /10
202 PR7C PR8C PR8A PR11A I/0
203 PR7D PR8D PR8D PR11D I/0
204 VDD VDD VDD VDD VDD
205 PR6A PR7A PR7A PR10A I/0-CS0
206 PR6B PR7B PR7B PR10B /10
207 PR6C PR7C PR7C PR10C 110
208 PR6D PR7D PR7D PR10D /0
209 PR5A PR6A PR6GA PR9A /0
210 PR5B PR6B PR6B PR9B /10
211 PR5C PR6C PR6C PR9C I/0
212 PR5D PR6D PR6D PR9D 1/0
213 PR4A PR5A PR5A PR8A 1/0-RD
214 PR4B PR5B PR5B PR7A /0
215 PR4D PR5D PR5D PRGA /0
216 PR3A PR4A PR4A PR5A /10
217 Vss Vss Vss Vss Vss
218 PR2A PR3A PR3A PR4A I/0O-WR
219 PR2B PR3B PR3B PR4B /10
220 PR2C PR2A PR2A PR3A /0
221 PR2D PR2D PR2D PR3D /0
222 PR1A PR1A PR1A PR2A /10
223 PR1B PR1B PR1B PR2D /10
224 PR1C PR1C PR1C PR1A /10

Note: The OR2TxxA and OR2TxxB series are not offered in the 304-pin SQFP/SQFP2 packages.
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Pin Information (continued)

Table 27. OR2C10A, OR2C12A, OR2C/2T15A/B, OR2T26A, and OR2T40A/B 352-Pin PBGA
Pinout (continued)

Pin 2C10A Pad 2C12A Pad | 2C/2T15A/B Pad| 2T26A Pad | OR2T40A/B Pad| Function
AD13 PBaD PB10D PB11D PB13D PB46D I/0
AE15 PB10A PB11A PB12A PB14A VDD5 I/O-VDD5
AD14 PB10B PB11B PB12B PB14D PB17D I/0
AF15 PB10C PB11C PB12C PB15A PB18A I/0
AE16 PB10D PB11D PB12D PB15D PB18D I/0
AD15 PB11A PB12A PB13A PB16A PB19A I/O-HDC
AF16 PB11B PB12B PB13B PB16D PB19D I/0
AC15 PB11C PB12C PB13C PB17A PB20A I/0
AE17 PB11D PB12D PB13D PB17D PB20D I/0
AD16 PB12A PB13A PB14A PB18A PB2TA I/O-LDC
AF17 PB12B PB13B PB14B PB18B PB21D I/0
AC17 PB12C PB13C PB14C PB18C PB22A I/0
AE18 PB12D PB13D PB14D PB18D PB22D I/0
AD17 PB13A PB14A PB15A PB19A PB23A I/0
AF18 PB13B PB14B PB15B PB19B PB24A I/0
AE19 — PB14C PB15C PB19C PB24C I/0
AF19 PB13C PB14D PB15D PB19D PB24D I/0
AD18 PB13D PB15A PB16A PB20A PB25A I/O-INIT
AE20 — PB15B PB16B PB20B PB25B I/0
AC19 PB14A PB15C PB16C PB20C PB25C I/0
AF20 — RB15D PB16D PB20D PB25D I/0
AD19 PBi14B PB16A PB17A PB21A VDD5 I/O-VDD5
AE21 PB14C PB16B PB17B PB21B PB26B I/0
AC20 PB14D PB16C PB17C PB21C PB26C I/0
AF21 PB15A PB16D PB17D PB21D PB26D I/0
AD20 PB15B PB17A PB18A PB22A PB27A I/0
AE22 PB15C PB17B PB18B PB22B PB27B I/0
AF22 PB15D PB17C PB18D PB22D PB27D I/0
AD21 PB16A PB17D PB19A PB23A PB28A I/O
AE23 — - PB19C PB23B PB28B I/0
AC22 PB16B PB18A PB19D PB23D PB28D I/0
AF23 PB16C PB18B PB20A PB24A PB29A I/0
AD22 PB16D PB18C PB20B PB24B PB29D I/0
AE24 — — PB20C PB24C PB30C I/0
AD23 — PB18D PB20D PB24D PB30D I/O
AF24 DONE DONE DONE DONE PDONE DONE
AE26 RESET RESET RESET RESET PRESETN RESET
AD25 PRGM PRGM PRGM PRGM PPRGMN PRGM
AD26 PR16A PR18A PR20A PR24A PR30A I/0-MO0

Notes:

The pins labeled I/O-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.

The pins labeled VSS-ETC are the 6 x 6 array of thermal balls located at the center of the package. The balls can be attached to the ground plane
of the board for enhanced thermal capability (see Table 29), or they can be left unconnected.
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Pin Information (continued)

Table 27. OR2C10A, OR2C12A, OR2C/2T15A/B, OR2T26A, and OR2T40A/B 352-Pin PBGA
Pinout (continued)

Pin 2C10A Pad 2C12A Pad | 2C/2T15A/B Pad| 2T26A Pad | OR2T40A/B Pad| Function
N24 PR7A PR8A PR9A PR11A \VBD5 I/0O-VDD5
M26 PR7B PR8B PRoB PR11D PR14D IO
L25 PR7C PR8C PR9C PR10A PR13A IO
M24 PR7D PR8D PR9D PR10D PR13D IO
L26 PR6A PR7A PR8A PR9A PR12A I/0-CS1
M23 PR6B PR7B PR8B PR9D PR12D I/0
K25 PR6C PR7C PR8C PR8A PR11A IO
L24 PR6D PR7D PR8D PR8D PR11D I/0
K26 PR5A PR6A PR7A PR7A PR10A I/0-CSo
K23 PR5B PR6B PR7B PR7B PR10B IO
J25 PR5C PR6C PR7C PR7C PR10C IO
K24 PR5D PR6D PR7D PR7D PR10D IO
J26 PR4A PR5A PREA PR6A PROA I/0
H25 PR4B PR5B PR6B PREB PR9B e}
H26 PR4C PR5C PReC PR6C PR9C IO
J24 PR4D PR5D PR6D PR6D PRoD I/0
G25 PR3A PR4A PR5A PRSA PR8A I/O-RD
H23 PR3B PR4B PR5B PR5B PR7A IO
G26 — PR4C PR5C PR5C PR7C IO
H24 PR3C PR4D PRSD PR5D PR6A I/0
F25 PR3D PR3A PR4A PR4A VbD5 I/0O-VDD5
G23 == PR3B PR4B PR4B PR5B IO
F26 = PR3C PR4C PR4C PR5C I/0
G24 < PR3D PR4D PR4D PR5D IO
E25 PR2A PR2A PR3A PR3A PR4A I/O-WR
E26 PR2B PR2B PR3B PR3B PR4B IO
F24 4 L — PR3D PR3D PR4D IO
D25 PR2C PR2C PR2A PR2A PR3A IO
E23 PR2D PR2D PR2D PR2D PR3D I/0
D26 PR1A PR1A PR1A PR1A PR2A I/0
E24 PR1B PR1B PR1B PR1B PR2D I/O
C25 PR1C PR1C PR1C PR1C PR1A I/0
D24 PR1D PR1D PR1D PR1D PR1D IO
C26 RD_CFGN RD_CFGN RD_CFGN RD_CFGN RD_CFGN RD_CFGN
A25 PT16D PT18D PT20D PT24D PT30D IO
B24 PT16C PT18C PT20C PT24C PT30A I/0
A24 — — PT20B PT24B PT29B IO
B23 PT16B PT18B PT20A PT24A PT29A IO
Cc23 PT16A PT18A PT19D PT23D PT28D IO

Notes:
The pins labeled I/O-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.

The pins labeled VSS-ETC are the 6 x 6 array of thermal balls located at the center of the package. The balls can be attached to the ground plane
of the board for enhanced thermal capability (see Table 29), or they can be left unconnected.
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Pin Information (continued)

Table 27. OR2C10A, OR2C12A, OR2C/2T15A/B, OR2T26A, and OR2T40A/B 352-Pin PBGA
Pinout (continued)

Pin 2C10A Pad 2C12A Pad | 2C/2T15A/B Pad| 2T26A Pad | OR2T40A/B Pad| Function

L4 VDD VDD VDD VDD VDD VDD
T23 VDD VDD VDD VDD VDD VDD
T4 VDD VDD VDD VDD VDD VDD
L11 Vss Vss Vss Vss \/ss VSs—ETC
L12 Vss Vss Vss Vss Vss Vss—ETC
L13 Vss Vss Vss Vss Vss Vss—ETC
L14 Vss Vss Vss Vss Vss Vss—ETC
L15 Vss Vss Vss Vss Vss Vss—ETC
L16 Vss Vss Vss Vss Vss Vss—ETC
M11 Vss Vss Vss Vss VSs VSs—ETC
M12 Vss Vss \/SS Vss \/ss Vss—ETC
M13 Vss Vss Vss Vss Vss Vss—ETC
M14 Vss Vss Vss Vss Vss Vss—ETC
M15 Vss Vss VSs Vss Vss VSs—ETC
M16 Vss Vss V/ss \/SS Vss VSs—ETC
N11 Vss Vss Vss \/SS Vss Vss—ETC
N12 Vss \/SS Vss Vss Vss Vss—ETC
N13 Vss Vss Vss \/Ss Vss Vss—ETC
N14 Vss Vss Vss Vss Vss Vss—ETC
N15 Vss Vss Vss Vss Vss Vss—ETC
N16 Vss V/ss \/SS Vss Vss VSs—ETC
P11 VsS Vss \/SS Vss Vss Vss—ETC
P12 \/Ss Vss Vss Vss Vss Vss—ETC
P13 Vss Vss Vss Vss Vss Vss—ETC
P14 Vss Vss Vss Vss Vss Vss—ETC
P15 Vss \/ss Vss Vss Vss Vss—ETC
P16 \/Ss Vss Vss Vss Vss Vss—ETC
R11 Vss Vss Vss Vss Vss VSs—ETC
Ri2 Vss \/SS Vss Vss Vss Vss—ETC
R13 Vss Vss Vss Vss Vss Vss—ETC
R14 Vss Vss Vss Vss Vss Vss—ETC
R15 Vss Vss Vss Vss Vss VSs—ETC
R16 Vss Vss Vss Vss Vss Vss—ETC
T11 V/ss Vss Vss Vss Vss VSs—ETC
T12 Vss Vss Vss Vss Vss Vss—ETC
T13 Vss Vss Vss Vss Vss Vss—ETC
T14 Vss Vss Vss Vss Vss Vss—ETC
T15 Vss Vss Vss Vss Vss VSs—ETC
T16 Vss Vss Vss Vss Vss VSs—ETC

Notes:

The pins labeled I/O-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.

The pins labeled VSS-ETC are the 6 x 6 array of thermal balls located at the center of the package. The balls can be attached to the ground plane
of the board for enhanced thermal capability (see Table 29), or they can be left unconnected.
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Pin Information (continued)
Table 28. OR2T15A, OR2T26A, and OR2T40A/B 432-Pin EBGA Pinout (continued)

Pin 2T15A Pad 2T26A Pad 2T40A/B Pad Function
AH27 PB1A PB1A PB1A I/O-A16
AJ28 PB1B PB1B PB1B I/0
AK28 PB1C PB1C PB2A I/0
AL28 PB1D PB1D PB2D I/0
AH26 PB2A PB2A PB3A I/0
AJ27 PB2B PB2B PB3B I/0
AK27 PB2C PB2C PB3C I/0
AL27 PB2D PB2D PB3D I/O-VDD5
AJ26 PB3A PB3A PB4A 110
AK26 PB3B PB3B PB4B 1/0
AL26 PB3C PB3C PB4C 1/O
AH24 PB3D PB3D PB4D 170
AJ25 PB4A PB4A PB5A 1/Q
AK25 PB4B PB4B PB5B /(@]
AL25 PB4C PB4C PB5C I/0
AH23 PB4D PB4D PB5D I/0-A17
AJ24 PB5A PB5A PB6A I/0
AK24 PB5B PB5B RPB6B I/0
AJ23 PB5C PB5C PB6C I/0
AH22 PB5D PB5D PB6D I/0
AK23 PBGA PB6A PB7A I/0
AL23 PB6B PB6B PB7D 1/0
AJ22 PB6C PB6C PB8A 1/0
AK22 PB6D PB6D PB8D I/0
AL22 PB7A PB7A PB9A I/0
AJ21 PB7B PB7B PB9D 1/0
AH20 PB7C PB7C PB10A 1/0
AK21 PB7D PB7D PB10D 1/0
AL21 — PB8A PB11A I/O-VDD5
AJ20 PB8A PB8B PB11B I/0
AH19 PB8B PB8D PB11D I/0
AK20 PB8C PB9A PB12A I/0
AJ19 — PB9B PB12B I/0
AK19 PB8D PB9D PB12D I/0
AH18 PB9A PB10A PB13A I/0
AL19 PB9B PB10D PB13D I/0
AJ18 PB9C PB11A PB14A I/0
AK18 — PB11B PB14B I/0
AL18 PB9D PB11D PB14D I/0
AJ17 PB10A PB12A PB15A I/0
AK17 PB10B PB12B PB15B I/0
AL17 PB10C PB12C PB15C I/0
AJ16 PB10D PB12D PB15D I/0
AH16 PB11A PB13A PB16A I/0

Notes:

The OR2T15A pin AG2 is not connected in the 432-pin EBGA package.

The pins labeled I/0-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.
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Pin Information (continued)
Table 28. OR2T15A, OR2T26A, and OR2T40A/B 432-Pin EBGA Pinout (continued)
Pin 2T15A Pad 2T26A Pad 2T40A/B Pad Function
B4 PT20B PT24B PT29B
A4 PT20A PT24A PT29A
D6 PT19D PT23D PT28D /O
C5 PT19C PT23C PT28C
B5 PT19B PT23B PT28B
A5 PT19A PT23A
Cé6 PT18D PT22D
B6 PT18C PT22C
A6 PT18B PT22B
D8 PT18A PT22A
c7 PT17D PT21D
B7 PT17C PT21C
A7 PT17B PT21B
D9 PT17A PT21A
c8 PT16D
B8 PT16C
C9 PT16B
D10 PT16A
B9 PT15D l/O-VDD5
A9 PT15C I/0
C10 PT15B I/0
PT15A I/0
I/O
1/0
1/0-D6
I/0
I/O
I/0
I/0-VDD5
I/0
l/0-D5
I/0
I/0
I/0
I/0
I/0
Al4 1/0-D4
C15 PT16D I/O
B15 PT16C I/0
A15 PT16B I/O
Cc16 PT16A 1/0-D3
D16 PT15D I/0
B16 PT15C I/0
A17 PT15B I/O-VDD5
Notes:

The OR2T15A pin AG2 is not connected in the 432-pin EBGA package.

The pins labeled I/0-VDD5 are user I/Os for the OR2CxxA and OR2TxxB series, but they are connected to VDD5 for the OR2TxxA series.
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Timing Characteristics (continued)

Table 35A. OR2CxxA and OR2TxxA Asynchronous Memory Read Characteristics (MA/MB Modes)

OR2CxxA Commercial: VDD = 5.0V £ 5%, 0 °C < TA < 70 °C; OR2CxxA Industrial: VDD = 5.0 V = 10%, —40 °C < TA < +85 °C.
OR2TxxA Commercial: VDD = 3.0V t0 3.6 V, 0 °C < TA < 70 °C; OR2TxxA Industrial: VDD = 3.0 V to 3.6 V, —40.°C < TA < +85°C.

Speed

Parameter Symbol -3 -4 -5 -6 -7 Unit

Min| Max | Min| Max | Min| Max | Min| Max{ Min| Max

Read Operation (TJ = 85 °C, VDD = min):
Read Cycle Time TreC 36| — |27 — |24 ~Pp23| — |20 — | ns
Data Valid after Address (A[3:0], B[3:0] to F[3:0]) MEM*_ADEL| — | 28 | —| 21| — 1.7| — | 14| —| 1.3| ns

Read Operation, Clocking Data into Latch/Flip-flop
(Ty =85 °C, VDD = min):

Address to Clock Setup Time (A[3:0], B[3:0] to CK) | MEM*_ASET | 1.8| — | 1.2|4~— {14 | — | 1.0 — | 1.0 —| ms
Clock to PFU Out (CK to Q[3:0])—Register REG_DEL | —| 20| — |19 | = 15| —| 1.3| —4 1.0| “ns

Table 35B. OR2TxxB Asynchronous Memory Read Characteristics\(MA/MB Modes)
OR2TxxB Commercial: VDD = 3.0V t0 3.6 V, 0 °C = TA = 70 °C; OR2TxxB hdustrial: VDD = 3.0 V to 3.6 V)—40°C< TA < +85°C.

Speed
Parameter Symbol -7 -8 Unit
Min Max Min Max

Read Operation (TJ = 85 °C, VDD = min):

Read Cycle Time TrRC 1.9 b — 1.8 — ns

Data Valid after Address (A[3:0], B[3:0] to F[3:0}) MEM*_ADEL — 1.3 — 1.0 ns
Read Operation, Clocking Data into Latch/Flip-flop

(Ty =85 °C, VDD = min):

Address to Clock Setup Time (A[3:0], B[3:0] to CK) MEM*_ASET 0.9 — 0.8 — ns

Clock to PFU Out (CK to Q[3:0])—Register REG_DEL — 1.0 — 1.0 ns

[ TRC |
A[3:0], B[3:0] ><><><><>< ><><

MEM* ADEL

B0 X XX XX XXX XXX

5-3226(F).r4
Figure 55. Read Operation—Flip-Flop Bypass
A3:0{B[3:0] ><><><><><>< ><Z:
MEM*_ASET
cK ;4 \
l«——— REG_DEL ——»
o] XXX XX AXXXX
5-3227(F).r4

Figure 56. Read Operation—LUT Memory Loading Flip-Flops
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Timing Characteristics (continued)

Table 37A. OR2CxxA and OR2TxxA Asynchronous Memory Read During Write Operation (MA/MB Modes)

OR2CxxA Commercial: VDD = 5.0V + 5%, 0 °C < TA = 70 °C; OR2CxxA Industrial: VDD = 5.0 V + 10%, —40 °C < TA < +85 °C.

OR2TxxA Commercial: VDD = 3.0V t0 3.6 V, 0 °C =< TA < 70 °C; OR2TxxA Industrial: VDD = 3.0

+85°C.

Data to PFU Output Delay (WD[3:0] to F[3:0])

MEM*_DDEL

Table 37B. OR2TxxB Asynchronous Memory Re
OR2TxxB Commercial: VDD =3.0Vt0 3.6V, 0°C<TA <

+85°C.

Parameter

Parameter Symbol -3 4
Min | Max| Min
Read During Write Operation
(TJ =85 °C, VDD = min):
Write Enable (WREN) to PFU Output Delay MEM*_WRDEL | — | 4.9
(A4/B4 to F[3:0])
Write-port Enable (WPE) to PFU Output MEM*_PWRDEL| — | 6.4
Delay (CO to F[3:0])

Read During Write Operation
(TJ = +85 °C, VDD = min):
Write Enable (WREN) to PFU
(A4/B4 to F[3:0])
Write-port Enable (WPE) t
Delay (CO to F[3:0
Data to PFU Outp

Lattice Semiconductor

MEM*_WRD

6V,-40°C=<TA =<

-8

Max

Unit

3.9

4.0

2.4

ns

ns

ns
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Timing Characteristics (continued)

Table 41A. OR2CxxA and OR2TxxA PFU Output MUX, PLC BIDI, and Direct Routing Timing Characteristics

OR2CxxA Commercial: VDD = 5.0 V £ 5%, 0 °C =< TA = 70 °C; OR2CxxA Industrial: VDD = 5.0 V £ 10%, —40 °C < TA < +85 °C.
OR2TxxA Commercial: VDD =3.0V 10 3.6 V, 0 °C < TA =< 70 °C; OR2TxxA Industrial: VDD = 3.0 V to 3.6 V, <TA < +85°C.

Speed
Parameter Symbol -3 -4 -5 -6
Min | Max| Min | Max| Min| Max| Min| I
PFU Output MUX (Ty = 85 °C, VDD = min)
Output MUX Delay (F[3:0)/Q[3:0] to O[4:0))| OMUX DEL| — [ 08| — [ 06] — ] 05
PLC 3-Statable BIDIs (Ty = 85 °C, VDD = min)
BIDI Propagation Delay TRI_DEL — | 10| — | 08
BIDI 3-state Enable/Disable Delay TRIEN_DEL| — | 1.3 1.0
Direct Routing (Ty = 85 °C, VDD = min)
PFU to PFU Delay (xSW) DIR_DEL — | 11
PFU Feedback (xSW) FDBK_DEL| — | 0.8

Table 41B. OR2TxxB PFU Output MUX, PLC BIDI, and D

OR2TxxB Commercial: VDD =3.0Vto3.6V,0°C <TA =< 702°C; 2TxxA Industrial: . . 0°C=TA=<
+85°C.
Parameter Unit
PFU Output MUX (TJ = 85 °C, VDD = min)
Output MUX Delay (F[3:01/Q[3:0] to O[4:0 ns
PLC 3-Statable BIDIs (TJ = 85 °C, VbD
BIDI Propagation Delay . . ns
BIDI 3-state Enable/Disable Del A1 — 0.9 ns
Direct Routing (Ty = 85 °C, VI
PFU to PFU Delay (xSW) DIR_DEL 0.6 — 0.5 ns
PFU Feedback (xSW) FDBK_DE 0.4 — 0.4 ns
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Timing Characteristics (continued)

Table 45A. OR2CxxA/OR2TxxA Global Input to Clock Setup/Hold Time (Pin-to-Pin)

OR2CxxA Commercial: VDD = 5.0V = 5%, 0 °C < TA < 70 °C; Industrial: VDD = 5.0 V = 10%, —40 °C < TA < +85 °C.
OR2TxxA Commercial: VDD =3.0Vto 3.6 V, 0 °C < TA =< 70 °C; Industrial: VDD = 3.0 V to 3.6 V, —40 °C < TA’= #85 °C.

L Speed
Description Device 3 4 5 6 7 Unit
(Tu=all, Vob = all) i - - - .
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Input to CLK (TTL/CMOS) | OR2C/2T04A | 0.0 — 0.0 — 0.0 — — — — — ns
Setup Time (no delay) OR2C06A 0.0 — 0.0 — 0.0 — — — — — ns
OR2C/2T08A | 0.0 — 0.0 — 0.0 — — — — — ns
OR2C/2T10A | 0.0 — 0.0 — 0.0 — — — — — ns
OR2C12A 0.0 — 0.0 — 0.0 — — — — — ns
OR2C/2T15A | 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns
OR2C/2T26A | 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns
OR2C/2T40A | 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns
Input to CLK (TTL/CMOS) | OR2C/2T04A | 5.5 — 4.2 — 4.0 — — — — — ns
Setup Time (delayed) OR2CO06A 5.4 — 4.1 — 39 — — — — — ns
OR2C/2T08A | 5.3 — 4.0 — 3.8 — — — — — ns
OR2C/2T10A| 5.0 — 3.9 — 3.7 — — — — — ns
OR2C12A 4.9 — 3.8 — 36 — — — — — ns
OR2C/2T15A | 4.7 — 3.6 — 3.4 — 4.1 — 4.1 — ns
OR2C/2T26A | 6.9 — 6.0 — 57 — 6.7 — 6.0 — ns
OR2C/2T40A | 6.4 — 15,5 — 5.2 — 6.5 — 5.8 — ns
Input to CLK (TTL/CMOS) | OR2C/2T04A | 4.0 — 38 — 3.6 — — — — — ns
Hold Time (no delay) OR2CO06A 4.1 — 3.9 — 3.7 — — — — — ns
OR2C/2T08A | 4.3 = 41 — 3.9 — — — —_ — ns
OR2C/2T10A | 4.6 — 4.4 — 4.2 — — — — — ns
OR2C12A 48 — 4.6 — 4.4 — — — — — ns
OR2C/2T15A | _5.1 — 4.9 —_ 4.7 — 4.2 — 3.7 — ns
OR2C/2T26A | 5.8 — 5.6 — (5.} — 4.6 — 4.1 — ns
OR2C/2T40A| 6.8 — 6.6 — 6.3 — 5.8 — 4.9 — ns
Input to CLK (TTL/CMOS) | OR2C/2T04A.| 0.0 — 0.0 — 0:0 — — — — — ns
Hold Time (delayed) OR2C06A 0.0 — 0.0 — 0.0 — — — — — ns
OR2C/2T08A |0.0 — 0.0 — 0:0 — — — — — ns
OR2C/2T10A |, 0.0 — 0.0 — 0.0 — — — — — ns
OR2C12A 0.0 — 0.0 — 0.0 — — — — — ns
OR2C/2T45A°| 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns
OR2C/2T26A | 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns
OR2C/2T40A | 0.0 — 0.0 — 0.0 — 0.0 — 0.0 — ns

Notes:
The pin-to4pin.timing parameters in this tablesshould be used instead of results reported by ispLEVER.

This cleck.delay is.for afully routed clock tree thatwses the primary clock network. It includes both the input buffer delay and the clock routing to
the/PFU CLK input. The delay will be reducedrif any of the clock branches are not used. The given Setup (Delayed and No delay) and Hold
(Delayed) timing, allows the input cloek pin to be located'in any PIC on any side of the device, but direct I/O—FF routing must be used. The Hold
(No'delay) timing assumes the clock pin isslocated at one of the four center PICs and direct I/O—FF routing is used. If it is not located at one of
the four eentér PICs, this delay mustbe increased by up to the following amounts: OR2C/2T04A = 5.3%, OR2C06A = 6.4%, OR2C/2T08A =
7.3%, OR2C/2T10A = 9.1%, OR2C12A = 10.8%, OR2C/2T15A = 12.2%, OR2C/2T26A = 16.1%, OR2C/2T40A = 21.2%.
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Measurement Conditions
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Package Outline Drawings (continued)
240-Pin SQFP

Dimensions are in millimeters.
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