Chapter 4: TriMatrix Embedded Memory Blocks in Stratix lll Devices
Overview
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MLABs support byte-enable via emulation. There will be increased logic utilization
when the byte-enables are emulated.

The default value for the byte-enable signals is high (enabled), in which case writing
is controlled only by the write enable signals. The byte-enable registers have no clear
port. When using parity bits on the M9K and M144K blocks, the byte-enable controls
all nine bits (eight bits of data plus one parity bit). When using parity bits on the
MLAB, the byte-enable controls all 10 bits in the widest mode.

Byte-enables operate in a one-hot fashion, with the LSB of the byt eena signal
corresponding to the least significant byte of the data bus. For example, if you are
using a RAM block in x18 mode, with byt eena = 01, dat a[ 8. . 0] is enabled and
data[ 17.. 9] is disabled. Similarly, if byt eena = 11, both dat a[ 8.. 0] and
data[ 17. . 9] are enabled. Byte-enables are active high.

You cannot use the byte-enable feature when using the ECC feature on M144K blocks.

Figure 4-1 shows how the write enable (wr en) and byte-enable (byt eena) signals
control the operations of the M9K and M144K.

When a byte-enable bit is de-asserted during a write cycle, the corresponding data
byte output can appear as either a “don’t care” value or the current data at that
location. The output value for the masked byte is controllable via the Quartus II
software. When a byte-enable bit is asserted during a write cycle, the corresponding
data byte output also depends on the setting chosen in the Quartus II software.

Figure 4-1. Stratix |ll Byte-Enable Functional Waveform for M9K and M144K
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In simple dual-port mode, M9K and M144K blocks support separate write-enable and
read-enable signals. You can save power by keeping the read-enable signal low
(inactive) when not reading. Read-during-write operations to the same address can
either output a don't care value or old data. To choose the desired behavior, set the
read-during-write behavior to either don’t care or old data in the RAM MegaWizard
Plug-In Manager in the Quartus II software. See “Read During Write” on page 4-21
for more details about this behavior.

MLABs only support a write-enable signal. Read-during-write behavior for the
MLABSs can be either don’t care, new data, or old data. The available choices depend
on the configuration of the MLAB.

Figure 4-13 shows the timing waveforms for read and write operations in simple
dual-port mode with unregistered outputs in M9K and M144K. Registering the
RAM'’s outputs would simply delay the g output by one clock cycle in M9k and
M144K.

Figure 4-13. Stratix I/l Simple Dual-Port Timing Waveforms for M9K and M144K
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Figure 4-14 shows the timing waveforms for read and write operations in simple
dual-port mode with unregistered outputs in MLABs. In MLABs, the write operation
is triggered by the falling clock edges.

Figure 4-14. Stratix I/l Simple Dual-Port Timing Waveforms for MLABs
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Chapter 5: DSP Blocks in Stratix Il Devices
DSP Block Resource Descriptions

Shift registers are useful in DSP functions such as FIR filters. When implementing

18 x 18 or smaller width multipliers, you do not need external logic to create the shift
register chain because the input shift registers are internal to the DSP block. This
implementation significantly reduces the logical element (LE) resources required,
avoids routing congestion, and results in predictable timing.

The first multiplier in every half DSP block (top- and bottom-half) in Stratix III
devices has a multiplexer for the first multiplier B-input (lower-leg input) register to
select between general routing and loopback, as shown in Figure 5-6. In loopback
mode, the most significant 18-bit registered outputs are connected as feedback to the
multiplier input of the first top multiplier in each half DSP block. Loopback modes are
used by recursive filters where the previous output is needed to compute the current
output.

The loopback mode is described in detail in “Two-Multiplier Adder Sum Mode” on
page 5-21.

Table 5-3 lists the input register modes for the DSP block.

Table 5-3. Input Register Modes

Register Input Mode (7) 9x9 12x12 18 x 18 36 x 36 Double
Parallel input v v v v v
Shift register input (2) — — v — —
Loopback input (3) — — v — —

Notes to Table 5-3:

(1) The multiplier operand input wordlengths are statically configured at compile time.
(2) Available only on the A-operand.

(3) Only one loopback input is allowed per Half-Block. See Figure 5-15 for details.

Multiplier and First-Stage Adder

The multiplier stage natively supports 9 x 9, 12 x 12, 18 x 18, or 36 x 36 multipliers.
Other wordlengths are padded up to the nearest appropriate native wordlength; for
example, 16 x 16 would be padded up to use 18 x 18. Refer to “Independent
Multiplier Modes” on page 5-15 for more details. Depending on the data width of the
multiplier, a single DSP block can perform many multiplications in parallel.

Each multiplier operand can be a unique signed or unsigned number. Two dynamic
signals, Si gna and si gnb, control the representation of each operand, respectively. A
| ogi ¢ 1 value on the si gna/ si gnb signal indicates thatdat a A/ data Bisa
signed number; a | 0gi ¢ 0 value indicates an unsigned number. Table 54 lists the
sign of the multiplication result for the various operand sign representations. The
result of the multiplication is signed if any one of the operands is a signed value.

Table 5-4. Multiplier Sign Representation

(sigl:lgt\alaAlue) (sigl:l?at\alanlue) Result
Unsigned (I ogi c 0) Unsigned (I ogi c 0) Unsigned
Unsigned (I ogi ¢ 0) Signed (I ogi c 1) Signed

Signed (I ogi c 1) Unsigned (1 ogi ¢ 0) Signed
Signed (I ogi c 1) Signed (I ogi c 1) Signed
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Section II: 1/0 Interfaces
Revision History
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