6. Specifications & Additional
Information
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Table 6-1 shows the transceiver blocks for Stratix® II GX and Stratix GX
devices and compares their features.

Transceiver
Blocks

Table 6-1. Stratix Il GX Features Versus Stratix GX Features (Part 10f2)

Blocks Features Stratix GX Stratix 1l GX
Data rate 500 Mbps to 3.1875 Gbps | 600 Mbps to 6.375 Gbps
Data path Single width Single or double width
Native protocol support Basic, XAUI, GIGE, Basic, XAUI, GIGE,
SONET/SDH SONET/SDH

(0OC-12,0C-48,0C-96),
PIPE, (OIF) CEI PHY
Interface, CPRl,
Serial RapidlO, SDI

Transmitter PLL

Single transmitter PLL for
entire transceiver block

Multiple transmitter
PLLs

oMy REFCLK One reference clock per | Two reference clocks per
transceiver block transceiver block
8B/10B Polarity inversion v
Low-power mode v
Tri-state v
Transmitter buffer Receiver detect v

Vop and PE

v/ - Dynamic signals

v/ - Dynamic signals

Receiver buffer

EQ

v/ - Dynamic signals

v/ - Dynamic signals
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Transceiver Blocks

Table 6-1. Stratix Il GX Features Versus Stratix GX Features (Part 2 of 2)

Blocks Features Stratix GX Stratix Il GX
Synchronization SM GIGE and XAUI only Available in Basic
single-width, PIPE,
XAUI, and GIGE modes
32-bit pattern v
20-bit pattern v
Word aligner 16-bit pattern v v
10-bit pattern v v
8-bit pattern v
7-bit pattern v v
Bit slip v v
Rate matcher GIGE and XAUI only Available in Basic, PIPE,
XAUI, and GIGE modes
Byte ordering v
Serial v v/ - All modes except
PCI Express (PIPE)
mode
Loopback Parallel v v/ - Only in Basic mode
Reverse serial v/ v/ - no longer dynamic
PIPE reverse parallel v/ - PIPE mode only
Post 8B/10B v
PRBS 7 v/~ Only in Basic
double-width mode
PRBS 8 (1) v
PRBS 10 v v/~ Only in Basic
double-width mode
BIST Low frequency (2) v
High frequency (2) v
Mixed frequency (2) v
Incremental (2) v /- Only in parallel

loopback mode

Notes to Table 6-1:
(1) Non-8B/10B.
(2)  With 8B/10B encoding.
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Specifications & Additional Information

8B/10B Code
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This section provides information about the data and control codes for
Stratix I GX devices.

Code Notation

The 8B/10B data and control codes are referred to as Dx.y and Kx.y,
respectively. The 8-bit byte (HGFE D C B A, where H is the MSB and A
is the LSB) is broken up into two groups, x and y, where x is the five lower
bits (E D C B A) and y is the upper three bits (H G F). Figure 6-1 shows
the designation for 3C hex.

Figure 6-1. Sample Notation for 3C hex
y=1 X =28

oo, P
(3C hex)

H G F E D C B A

There are 256 Dx.y and 12 Kx.y valid 8-bit codes. These codes have two
10-bit equivalent codes associated with each 8-bit code. The 10-bit codes
have either a neutral disparity or a non-neutral disparity. With neutral
disparity, two neutral disparity 10-bit codes are associated with an 8-bit
code. With non-neutral disparity 10-bit code, a positive and a negative
disparity code are associated with the 8-bit code.

The positive disparity 10-bit code is associated in the RD- column. The
negative disparity 10-bit code is associated in the RD+ column.

Disparity Calculation

The running disparity is calculated based on the sub-blocks of the 10-bit
code. The 10-bit code is divided into two sub blocks, a 6-bit sub-block
(abcdei) and a 4-bit sub-block (fghj), as shown in Figure 6-2.

Figure 6-2. 10-Bit Grouping of 6-bit and 4-Bit Sub-Blocks

10-Bit Code
j h g f i e d c b a
D2841=|0|0|1|1||1|1|1|0|0|0‘
(3C hex)
4-Bit Block 6-Bit Block
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8B/10B Code

The running disparity at the beginning of the 6-bit sub-block is running
disparity at the end of the previous 10-bit code. The running disparity of
the 4-bit sub-block is the running disparity of the end of the 6-bit
sub-block. The running disparity of the end of the 4-bit sub-block is the
running disparity of the 10-bit code (refer to Figure 6-3).

Figure 6-3. Running Disparity Between Sub-Blocks

10-Bit Code
j h g f i e d c b a
ey Lo Lol [l o oo
(3C hex)
4-Bit Block 6-Bit Block

The running disparity calculation rules are as follows:

B The current running disparity at the end of a sub-block is positive if
any of the following is true:
e The sub-block contains more ones than zeros
e The 6-bit sub-block is 6'b000111
e The 4-bit sub-block is 40011

B The current running disparity at the end of a sub-block is negative if
any of the following is true:
e The sub-block contains more zeros than ones
e The 6-bit sub-block is 6'b111000
e The 4-bit sub-block is 4b1100

If those conditions are not met, the running disparity at the end of the
sub-block is the same as at the beginning of the sub-block.

Supported Codes

The 8B/10B scheme defines the 12 control codes listed in Table 6-2 for
synchronization, alignment, and general application purposes.

Table 6-2. Supported K Codes (Part 1 of 2)
8-Bit Code 10-Bit Code RD- | 10-Bit Code RD+
K Code Octal Value HGF_EDCBA abdei_fghj abedei_fghj
K28.0 1C 8’b000_11100 10'’b001111_0100 10’b110000_1011
K28.1 3C 8’b001_11100 10'’b001111_1001 10’b110000_0110
K28.2 5C 8’b010_11100 10'’b001111_0101 10’b110000_1010
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Specifications & Additional Information

Table 6-2. Supported K Codes (Part 2 of 2)

8-Bit Code 10-Bit Code RD- | 10-Bit Code RD+

K Code Octal Value HGF_EDCBA abcdei_fghj abedei_fghj
K28.3 7C 8’b011_11100 10'’b001111_0011 10’b110000_1100
K28.4 9C 8’b100_11100 10’b001111_0010 10'’b110000_1101
K28.5 (1) BC 8b101_11100 10’b001111_1010 10’b110000_0101
K28.6 DC 8b110_11100 10'’b001111_0110 10'’b110000_1001
K28.7 FC 8b111_11100 10’b001111_1000 10’b110000_0111
K23.7 F7 8b111_10111 10’b111010_1000 10’b000101_0111
K27.7 FB 8b111_11011 10'’b110110_1000 10'’0001001_0111
K29.7 FD 8b111_11101 10’b101110_1000 10’b010001_0111
K30.7 FE 8b111_11110 10’b011110_1000 10’b100001_0111

Note to Table 6-2:

(1) K285 isacomma code used for word alignment and indicates an IDLE state.

Table 6-3 shows the valid data code-groups.

Table 6-3. Valid Data Code-Groups (Part 1 of 9)

Code-Group Name Octet Value H%c;eEtDBéLsA Curren-t RD_ Curren.t RDT

abcdei fghj abcdei fghj
D0.0 00 000 00000 100111 0100 011000 1011
D1.0 01 000 00001 011101 0100 100010 1011
D2.0 02 000 00010 101101 0100 010010 1011
D3.0 03 000 00011 110001 1011 110001 0100
D4.0 04 000 00100 110101 0100 001010 1011
D5.0 05 000 00101 101001 1011 101001 0100
D6.0 06 000 00110 011001 1011 011001 0100
D7.0 07 000 00111 111000 1011 000111 0100
D8.0 08 000 01000 111001 0100 000110 1011
D9.0 09 000 01001 100101 1011 100101 0100
D10.0 0A 000 01010 010101 1011 010101 0100
D11.0 0B 000 01011 110100 1011 110100 0100
D12.0 0C 000 01100 001101 1011 001101 0100
D13.0 oD 000 01101 101100 1011 101100 0100
D14.0 OE 00001110 011100 1011 011100 0100
D15.0 OF 000 01111 010111 0100 101000 1011
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8B/10B Code

Table 6-3. Valid Data Code-Groups (Part 2 of 9)

Octet Bits Current RD- Current RD+
Code-Group Name Octet Value HGF EDCBA — —
abcdei fghj abcdei fghj
D16.0 10 000 10000 011011 0100 100100 1011
D17.0 11 000 10001 100011 1011 100011 0100
D18.0 12 000 10010 010011 1011 010011 0100
D19.0 13 000 10011 110010 1011 110010 0100
D20.0 14 000 10100 001011 1011 001011 0100
D21.0 15 000 10101 101010 1011 101010 0100
D22.0 16 000 10110 011010 1011 011010 0100
D23.0 17 000 10111 111010 0100 000101 1011
D24.0 18 000 11000 110011 0100 001100 1011
D25.0 19 000 11001 100110 1011 100110 0100
D26.0 1A 000 11010 010110 1011 010110 0100
D27.0 1B 000 11011 110110 0100 001001 1011
D28.0 1C 000 11100 001110 1011 001110 0100
D29.0 1D 000 11101 101110 0100 010001 1011
D30.0 1E 000 11110 011110 0100 100001 1011
D31.0 1F 000 11111 101011 0100 010100 1011
DO.1 20 001 00000 100111 1001 011000 1001
D1.1 21 001 00001 011101 1001 100010 1001
D2.1 22 001 00010 101101 1001 010010 1001
D3.1 23 001 00011 110001 1001 110001 1001
D4.1 24 001 00100 110101 1001 001010 1001
D5.1 25 001 00101 101001 1001 101001 1001
D6.1 26 001 00110 011001 1001 011001 1001
D7.1 27 001 00111 111000 1001 000111 1001
D8.1 28 001 01000 111001 1001 000110 1001
D9.1 29 001 01001 100101 1001 100101 1001
D10.1 2A 001 01010 010101 1001 010101 1001
D11.1 2B 001 01011 110100 1001 110100 1001
D12.1 2C 001 01100 001101 1001 001101 1001
D13.1 2D 001 01101 101100 1001 101100 1001
D14.1 2E 001 01110 011100 1001 011100 1001
D15.1 oF 001 01111 010111 1001 101000 1001
D16.1 30 001 10000 011011 1001 100100 1001
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Table 6-3. Valid Data Code-Groups (Part 3 of 9)

Code-Group Name Octet Value H%GIEBQDB&LSA (:urren-t RD_ Curren-t RDT
ahcdei fghj ahcdei fghj
D17.1 31 001 10001 100011 1001 100011 1001
D18.1 32 001 10010 010011 1001 010011 1001
D19.1 33 001 10011 110010 1001 110010 1001
D20.1 34 001 10100 001011 1001 001011 1001
D21.1 35 001 10101 101010 1001 101010 1001
D22.1 36 001 10110 011010 1001 011010 1001
D23.1 37 001 10111 111010 1001 000101 1001
D24.1 38 001 11000 110011 1001 001100 1001
D25.1 39 001 11001 100110 1001 100110 1001
D26.1 3A 001 11010 010110 1001 010110 1001
D27.1 3B 001 11011 110110 1001 001001 1001
D28.1 3C 001 11100 001110 1001 001110 1001
D29.1 3D 001 11101 101110 1001 010001 1001
D30.1 3E 001 11110 011110 1001 100001 1001
D31.1 3F 001 11111 101011 1001 010100 1001
D0.2 40 010 00000 100111 0101 011000 0101
D1.2 41 010 00001 011101 0101 100010 0101
D2.2 42 010 00010 101101 0101 010010 0101
D3.2 43 010 00011 110001 0101 110001 0101
D4.2 44 010 00100 110101 0101 001010 0101
D5.2 45 010 00101 101001 0101 101001 0101
D6.2 46 01000110 011001 0101 011001 0101
D7.2 47 010 00111 111000 0101 000111 0101
D8.2 48 010 01000 111001 0101 000110 0101
D9.2 49 010 01001 100101 0101 100101 0101
D10.2 4A 01001010 010101 0101 010101 0101
D11.2 4B 010 01011 110100 0101 110100 0101
D12.2 4C 01001100 001101 0101 001101 0101
D13.2 4D 01001101 101100 0101 101100 0101
D14.2 4E 010 01110 011100 0101 011100 0101
D15.2 4F 01001111 010111 0101 101000 0101
D16.2 50 010 10000 011011 0101 100100 0101
D17.2 51 010 10001 100011 0101 100011 0101
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8B/10B Code

Table 6-3. Valid Data Code-Groups (Part 4 of 9)

Code-Group Name Octet Value H%GIEBQDB&LSA (:urren-t RD_ Curren-t RDT
ahcdei fghj ahcdei fghj
D18.2 52 010 10010 010011 0101 010011 0101
D19.2 53 010 10011 110010 0101 110010 0101
D20.2 54 010 10100 001011 0101 001011 0101
D21.2 55 010 10101 101010 0101 101010 0101
D22.2 56 010 10110 011010 0101 011010 0101
D23.2 57 010 10111 111010 0101 000101 0101
D24.2 58 010 11000 110011 0101 001100 0101
D25.2 59 010 11001 100110 0101 100110 0101
D26.2 5A 010 11010 010110 0101 010110 0101
D27.2 5B 010 11011 110110 0101 001001 0101
D28.2 5C 010 11100 001110 0101 001110 0101
D29.2 5D 010 11101 101110 0101 010001 0101
D30.2 5E 010 11110 011110 0101 100001 0101
D31.2 5F 010 11111 101011 0101 010100 0101
D0.3 60 011 00000 100111 0011 011000 1100
D1.3 61 011 00001 011101 0011 100010 1100
D2.3 62 011 00010 101101 0011 010010 1100
D3.3 63 011 00011 110001 1100 110001 0011
D4.3 64 011 00100 110101 0011 001010 1100
D5.3 65 011 00101 101001 1100 101001 0011
D6.3 66 011 00110 011001 1100 011001 0011
D7.3 67 011 00111 111000 1100 000111 0011
D8.3 68 011 01000 111001 0011 000110 1100
D9.3 69 011 01001 100101 1100 100101 0011
D10.3 6A 01101010 010101 1100 010101 0011
D11.3 6B 01101011 110100 1100 110100 0011
D12.3 6C 011 01100 001101 1100 001101 0011
D13.3 6D 011 01101 101100 1100 101100 0011
D14.3 6E 01101110 011100 1100 011100 0011
D15.3 6F 011 01111 010111 0011 101000 1100
D16.3 70 011 10000 011011 0011 100100 1100
D17.3 71 011 10001 100011 1100 100011 0011
D18.3 72 011 10010 010011 1100 010011 0011
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Table 6-3. Valid Data Code-Groups (Part 5 of 9)

Code-Group Name Octet Value H%GIEBQDB&LSA (:urren-t RD_ Curren-t RDT
ahcdei fghj ahcdei fghj
D19.3 73 011 10011 110010 1100 110010 0011
D20.3 74 011 10100 001011 1100 001011 0011
D21.3 75 01110101 101010 1100 101010 0011
D22.3 76 01110110 011010 1100 011010 0011
D23.3 77 011 10111 111010 0011 000101 1100
D24.3 78 011 11000 110011 0011 001100 1100
D25.3 79 011 11001 100110 1100 100110 0011
D26.3 7A 011 11010 010110 1100 010110 0011
D27.3 7B 011 11011 110110 0011 001001 1100
D28.3 7C 011 11100 001110 1100 001110 0011
D29.3 7D 011 11101 101110 0011 010001 1100
D30.3 7E 01111110 011110 0011 100001 1100
D31.3 7F 011 11111 101011 0011 010100 1100
D0.4 80 100 00000 100111 0010 011000 1101
D1.4 81 100 00001 011101 0010 100010 1101
D2.4 82 100 00010 101101 0010 010010 1101
D3.4 83 100 00011 110001 1101 110001 0010
D4.4 84 100 00100 110101 0010 001010 1101
D5.4 85 100 00101 101001 1101 101001 0010
D6.4 86 100 00110 011001 1101 011001 0010
D7.4 87 100 00111 111000 1101 000111 0010
D8.4 88 100 01000 111001 0010 000110 1101
D9.4 89 100 01001 100101 1101 100101 0010
D10.4 8A 100 01010 010101 1101 010101 0010
D11.4 8B 100 01011 110100 1101 110100 0010
D12.4 8C 100 01100 001101 1101 001101 0010
D13.4 8D 100 01101 101100 1101 101100 0010
D14.4 8E 100 01110 011100 1101 011100 0010
D15.4 8F 100 01111 010111 0010 101000 1101
D16.4 90 100 10000 011011 0010 100100 1101
D17.4 91 100 10001 100011 1101 100011 0010
D18.4 92 100 10010 010011 1101 010011 0010
D19.4 93 100 10011 110010 1101 110010 0010
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8B/10B Code

Table 6-3. Valid Data Code-Groups (Part 6 of 9)

Code-Group Name Octet Value H%CIEBQDB&LSA (:urren-t RD_ Curren-t RDT
ahcdei fghj ahcdei fghj
D20.4 94 100 10100 001011 1101 001011 0010
D21.4 95 100 10101 101010 1101 101010 0010
D22.4 96 100 10110 011010 1101 011010 0010
D23.4 97 100 10111 111010 0010 000101 1101
D24.4 98 100 11000 110011 0010 001100 1101
D25.4 99 100 11001 100110 1101 100110 0010
D26.4 9A 100 11010 010110 1101 010110 0010
D27.4 9B 100 11011 110110 0010 001001 1101
D28.4 9C 100 11100 001110 1101 001110 0010
D29.4 9D 100 11101 101110 0010 010001 1101
D30.4 9E 100 11110 011110 0010 100001 1101
D31.4 9F 100 11111 101011 0010 010100 1101
D0.5 A0 101 00000 100111 1010 011000 1010
D1.5 A1 101 00001 011101 1010 100010 1010
D2.5 A2 101 00010 101101 1010 010010 1010
D3.5 A3 101 00011 110001 1010 110001 1010
D4.5 A4 101 00100 110101 1010 001010 1010
D5.5 A5 101 00101 101001 1010 101001 1010
D6.5 A6 101 00110 011001 1010 011001 1010
D7.5 A7 101 00111 111000 1010 000111 1010
D8.5 A8 101 01000 111001 1010 000110 1010
D9.5 A9 101 01001 100101 1010 100101 1010
D10.5 AA 101 01010 010101 1010 010101 1010
D11.5 AB 101 01011 110100 1010 110100 1010
D125 AC 101 01100 001101 1010 001101 1010
D13.5 AD 101 01101 101100 1010 101100 1010
D14.5 AE 101 01110 011100 1010 011100 1010
D15.5 AF 101 01111 010111 1010 101000 1010
D16.5 BO 101 10000 011011 1010 100100 1010
D17.5 B1 101 10001 100011 1010 100011 1010
D18.5 B2 101 10010 010011 1010 010011 1010
D19.5 B3 101 10011 110010 1010 110010 1010
D20.5 B4 101 10100 001011 1010 001011 1010
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Table 6-3. Valid Data Code-Groups (Part 7 of 9)

Code-Group Name Octet Value H%CIEBQDB&LSA (:urren-t RD_ Curren-t RDT
ahcdei fghj ahcdei fghj
D21.5 B5 101 10101 101010 1010 101010 1010
D225 B6 101 10110 011010 1010 011010 1010
D23.5 B7 101 10111 111010 1010 000101 1010
D24.5 B8 101 11000 110011 1010 001100 1010
D25.5 B9 101 11001 100110 1010 100110 1010
D26.5 BA 101 11010 010110 1010 010110 1010
D27.5 BB 101 11011 110110 1010 001001 1010
D28.5 BC 101 11100 001110 1010 001110 1010
D29.5 BD 101 11101 101110 1010 010001 1010
D30.5 BE 101 11110 011110 1010 100001 1010
D31.5 BF 101 11111 101011 1010 010100 1010
D0.6 Co 110 00000 100111 0110 011000 0110
D1.6 Ci1 110 00001 011101 0110 100010 0110
D2.6 (07 110 00010 101101 0110 010010 0110
D3.6 C3 110 00011 110001 0110 110001 0110
D4.6 C4 110 00100 110101 0110 001010 0110
D5.6 C5 110 00101 101001 0110 101001 0110
D6.6 (013 11000110 011001 0110 011001 0110
D7.6 c7 110 00111 111000 0110 000111 0110
D8.6 cs 110 01000 111001 0110 000110 0110
D9.6 C9 110 01001 100101 0110 100101 0110
D10.6 CA 110 01010 010101 0110 010101 0110
D11.6 CB 110 01011 110100 0110 110100 0110
D12.6 cC 11001100 001101 0110 001101 0110
D13.6 CD 110 01101 101100 0110 101100 0110
D14.6 CE 11001110 011100 0110 011100 0110
D15.6 CF 110 01111 010111 0110 101000 0110
D16.6 DO 110 10000 011011 0110 100100 0110
D17.6 D1 110 10001 100011 0110 100011 0110
D18.6 D2 110 10010 010011 0110 010011 0110
D19.6 D3 110 10011 110010 0110 110010 0110
D20.6 D4 110 10100 001011 0110 001011 0110
D21.6 D5 110 10101 1010100110 1010100110
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Table 6-3. Valid Data Code-Groups (Part 8 of 9)

Code-Group Name Octet Value H%GIEBQDB&LSA (:urren-t RD_ Curren-t RDT
ahcdei fghj ahcdei fghj
D22.6 D6 11010110 011010 0110 011010 0110
D23.6 D7 110 10111 111010 0110 000101 0110
D24.6 D8 110 11000 110011 0110 001100 0110
D25.6 D9 110 11001 1001100110 1001100110
D26.6 DA 110 11010 0101100110 0101100110
D27.6 DB 110 11011 1101100110 001001 0110
D28.6 DC 110 11100 001110 0110 001110 0110
D29.6 DD 110 11101 1011100110 010001 0110
D30.6 DE 110 11110 011110 0110 100001 0110
D31.6 DF 110 11111 101011 0110 010100 0110
D0.7 EO 111 00000 100111 0001 011000 1110
D1.7 E1 111 00001 011101 0001 100010 1110
D2.7 E2 111 00010 101101 0001 010010 1110
D3.7 E3 111 00011 110001 1110 110001 0001
D4.7 E4 111 00100 110101 0001 001010 1110
D5.7 E5 111 00101 101001 1110 101001 0001
D6.7 E6 111 00110 011001 1110 011001 0001
D7.7 E7 111 00111 111000 1110 000111 0001
D8.7 E8 111 01000 111001 0001 000110 1110
D9.7 E9 111 01001 100101 1110 100101 0001
D10.7 EA 11101010 010101 1110 010101 0001
D11.7 EB 111 01011 110100 1110 110100 1000
D12.7 EC 111 01100 001101 1110 001101 0001
D13.7 ED 111 01101 101100 1110 101100 1000
D14.7 EE 111 01110 011100 1110 011100 1000
D15.7 EF 111 01111 010111 0001 101000 1110
D16.7 0] 111 10000 011011 0001 100100 1110
D17.7 F1 111 10001 100011 0111 100011 0001
D18.7 F2 111 10010 010011 0111 010011 0001
D19.7 F3 111 10011 110010 1110 110010 0001
D20.7 Fa 111 10100 001011 0111 001011 0001
D21.7 F5 111 10101 101010 1110 101010 0001
D22.7 F6 11110110 011010 1110 011010 0001
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Table 6-3. Valid Data Code-Groups (Part 9 of 9)

Code-Group Name Octet Value H%GIEBQDB&LSA (:urren-t RD_ Curren-t RDT
abcdei fghj abcdei fghj
D23.7 F7 11110111 111010 0001 000101 1110
D24.7 F8 111 11000 110011 0001 001100 1110
D25.7 F9 111 11001 100110 1110 100110 0001
D26.7 FA 111 11010 010110 1110 010110 0001
D27.7 FB 111 11011 110110 0001 001001 1110
D28.7 FC 111 11100 001110 1110 001110 0001
D29.7 FD 111 11101 101110 0001 010001 1110
D30.7 FE 11111110 011110 0001 100001 1110
D31.7 FF 11111111 101011 0001 010100 1110
Docu ment Table 64 shows the revision history for this chapter.

Revision History

Table 6-4. Document Revision History

Date and
Document Changes Made Summary of Changes
Version
October 2007 | Updated Table 6-1. —
v3.1
No change Formerly chapter 5. The chapter number —
changed due to the addition of the
Stratix Il GX Dynamic Reconfiguration
chapter. No content change.
February 2007 | Removed the Stratix Il GX Feature Versus —
v3.0 Protocol Mode Matrix table.
Added the “Document Revision History” —
section to this chapter.
Updated Table 6-1. —
February2006, | @ Changed to chapter 5. —
v2.1 o Updated Tables 5-1 and 5-2.
December e Removed “Appendix” from chapter title. —
2005, v2.0 e Updated Tables 5-1 and 5-2.
October 2005 | Added chapter to the Stratix Il GX Device —
v1.0 Handbook.
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