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. e . . . * For ESGCON™, point-to-point
The GA9104 is a part of TriQuint’s FC-200 chip set, which provides a o gt
comprehensive electrical and physical interface in compliance with and network applications
IBM's Enterprise Systems Connection Architecture (ESCON ™)

e i i ; . * With fiber optics and
Specification. This chip set consists of GA9104, the ENDEC; At .
GAQ1071, the transmitter (Tx); and GA9102, the receiver (Rx). The };”0".’”“ s ;’.3"3’"’”99"'”"
Tx/Rx chips implement parallel-to-serial conversion, bit clock ecel lver cEé%soﬁr 0,‘7/ / ".”5‘7
generation, receive clock/data recovery, and serial-to-parallel ;:’OTP ‘;’t‘;. physica
conversion. The ESCON 1/0 interface provides an optical-fiber ihk soiution
communication link between 1/0 devices and main storage of [BM .
or IBM-compatible computers implementing Enterprise Systems 8b/10b Encode/Decode of
Architecture/390 (ESA/390 ™ ). The communication link supports data and control @
a point-to-point configuration or a switched-point-to-point . . L =
configuration through a "director.” This link can be as long as 10 Receive Synchronization 8
km, operating at a serial rate of 200 Megabaud. indicate g
The state-of-the-art CMOS ENDEC chip, GA9104, implements the * TTL-compatible 10-bit-wide E
data and control encoding functions of the physical link of the Transmitter/Receiver ©
ESCON standard. In addition, it performs 16-bit CRC and parity interface with 20 MHz byte
generate/check functions. It interfaces to TriQuint's GAS101 clock
Transmitter and GA9102 Receiver chips via two 10-bit buses. This
chip set can be used to interface with either the device link protocol ° 16-bit CRG and Parity
controller or the fabric. Generate/Check

The GA9101 and GA9102 Transmitter/Receiver chips, designed with * Common chip for fabric and
TriQuint's proprietary 0.7 micron One-Up™ GaAs process, interface device adapters
either directly to the electrical medium or to the fiber-optic interface.

* Multiplexed data/control

Along with a fiber-optic module, this chip set will provide complete 8-bit system interface

ESCON 1/0 interface requirements.

ESCON, IBM and ESA/390 are trademarks of International Business Machines 68'[”” PLCC
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GA9104 ENDEG Block Diagram
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Functional Description — Encode

The PARITY CHECK block compares the input
odd parity with that of the incoming data,
CTXDO..7 and CTXCO. If the number of ones in
the input is an even number, CTXP will be
HIGH. if the number of ones in the input is
odd, CTXP will be LOW. If there is a parity
error, it is flagged through the PERR signal.
This parity error flag is disabled (PERR=0)
when the RAWTX signal is active.

The CRC GENERATE/CHECK function either
generates or checks the CRC for the incoming
8-bit data word, CTXDO0..7. For a 16-bit CRC,
the methodology, polynomials, and equations
are the same as in the ESCON specification. A
CRC is computed for every frame. The
computation begins after the receipt of the
Start-of-Frame (SOF) ordered set and finishes
one byte before the End-of-Frame (EOF). The

4-56
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CRC corresponds to the ones complement of the
remainder, R(x),obtained by dividing the frame
sequence polynomial H(x) by the following
generator polynomial, P(x),* where

P(x) = X164+ X124+ X5 + 1

The frame sequence polynomial is formed as
follows: the bits of the frame are treated as a
coefficient of a polynomial D(x) of order k, where k
is one degree less than the total number of bits. A
polynomial H(x) is formed by multiplying D(x) by
X6 and inverting the 16 terms of the resulting
polynomial, starting at the X(k+16) term. The
order of computation within a byte starts with the
least significant bit (CTXDO) and continues
through to the most significant bit (CTXD7). CRC
is appended to the data starting with the most
significant coefficient (X'5) and continuing
through to the least significant coefficient.

TiQuint @,
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A 16-bit CRC check is performed by comparing the
incoming CRC to the computed CRC. The CRC
check is performed by checking the remainder,
R(x), at the end of the incoming frame against the
expected value of R(x) as shown below. If the
incoming CRC is correct, the remainder should be
1DOF Hex, in the order of reception.

R(x) = X12 4X11 X104 X8 X3 +X2 4 X1 +1

In the RAW mode, the CRC function is disabled.
The CRC GENERATE functional block is enabled at
the device by the CTXC1 signal input. (This same
control signal is used to enable the Check CRC
function at the fabric interface.) Alogic HIGH on
the CTXC1 pin indicates the Generate CRC function
is selected. A logic LOW on CTXC1 indicates the
Check CRC is selected.

When initiated, the CRC computation commences
after the Start-of-Frame (SOF) signal, and ends
prior to the End-of-Frame (EOF) signal.

The requirements for the Generate CRC mode for
the ENCODE block are as follows: to enable the
start of the 16-bit CRC computation, the CTXC1
pin is HIGH, the previous encoded byte is K28.7,
and CTXCO goes from HIGH to LOW. The CRC
computation is completed when the CTXCO signal
goes back to HIGH. The CTXCO signal must be
HIGH for at least two byte clocks in order to
append the CRC to the transmitted data. In the
Generate CRC mode or when RAWTx = 1, the
signal at the TERR pin (CRC Error) is LOW. The
timing for the Generate CRC mode is shown in
Figure 1. During the Append CRC cycle, while the
two input bytes at CTXDO..7 are ignored, the logic
stilt performs the parity error check on this data.

The requirements for the Check CRC mode for the
ENCODE block are as follows: the GTXC1 pin is
LOW, the previous encoded byte was K28.7, and

*See ESCON I/0 Interface document for more details.

TriQuint @.
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the CTXCO signal goes from HIGH to LOW. This
sequence enables the start of the 16-bit CRC
computation. The CRC computation is completed
when the CTXCO signals goes back to HIGH from a
previous LOW. If there is a CRC error, it is flagged
by the TERR pin going HIGH for one byte time.
The timing for the Check CRC mode is shown in
Figure 2.

The 8b/10b ENCODER encodes the data as per the
ESCON rules for encoding. The encoding of valid
data and valid special characters are as shown in
Tables 1 and 2. The tables have two columns of
encoded output based on the current Running
Disparity (Rp). The current Running Disparity may
be positive or negative on reset. A new Running
Disparity is calculated from the transmitted
character. The CTXGO0 and CTXD7..0 inputs have
the bit combination as shown in Table 2 for the
encoding of K28.x control characters.

The MUX selects between the 8b/10b ENCODER
output and the data inputs. When the RAWTx
input signal is HIGH, the inputs CTXDO..7, CTXP,
and CTXCO are selected, that is, the data bypasses
the CRC and ENCODER functional blocks and is
latched into the register in its “raw” form. When
the RAWTx input is LOW, the ENCODER output is
selected. The output of the MUX is 10 bits wide
and is clocked into the REGISTER using the
transmit byte clock, TXCLK. The REGISTER
output goes to the GAS101 transmitter.

The asynchronous RESETN input, when LOW, is
used to clear all internal state machine registers. It
can take up to four byte clocks to clear the internal
state machines after RESETN goes back to HIGH.

The bit ordering for transmission in the RAW
mode is CTXDO..7, CTXP1 and CTXCO. i
corresponds to mapping these signals to
BTXD9..0, respectively.
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Figure 1. Generate CRC Mode Timing
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Table 1. Valid Data Characters — Encoding

Data Current RD - Curreni RD + Data Current RD - Current RD +

Byte Bits Byte Bis

Name HGF EDCBA 1 abcdei fghj 2 abedei 1ghj 2 Name HGF EDCBA 1 abcdei fghj 2 abedei 1ghj 2

Do.0 000 00000 100111 0100 011000 1011 D9.2 010 01001 100101 0101 100101 0101

Di.0 000 00001 011101 0100 100010 1011 D10.2 010 01010 010101 o101 010101 0101

D2.0 000 00010 101101 0100 010010 1011 D1t1.2 010 01011 110100 0101 110100 0101

D3.0 000 00011 110001 1011 110001 0100 D122 010 01100 001101 0101 001101 0101

D4.0 000 00100 110101 0100 001010 1011 D13.2 010 01101 101100 0101 101100 0101

D5.0 000 00101 101001 1011 101001 0100 D14.2 010 01110 011100 0101 011100 o101

D6.0 000 00110 011001 1011 011001 0100 D15.2 010 01111 010111 0101 101000 0101

D7.0 000 00111 111000 1011 000111 0100 D16.2 010 10000 011011 0101 100100 0101

D8.0 000 01000 111001 0100 000110 1011 D17.2 010 10001 100011 0101 100011 [0

D9.0 000 01001 100101 1011 100101 0100 D18.2 010 10010 010011 0101 010011 o101

D10.0 000 01010 010101 101 010101 0100 D19.2 010 10011 110010 0101 110010 0101

D11.0 000 01011 110100 1011 110100 0100 D20.2 010 10100 001011 o101 001011 0101

D120 000 01100 001101 1011 001101 0100 D21.2 010 10101 101010 0101 101010 0101

D13.0 000 01101 101100 1011 101100 0100 D22.2 010 10110 a11010 0101 011010 0101

D14.0 000 01110 011100 1011 011100 0100 D23.2 010 10111 111010 0101 000101 0101

D15.0 000 o111 010111 0100 101000 1011 D24.2 010 11000 110011 0101 001100 0101

D16.0 000 10000 ot1011 0100 100100 1011 D25.2 010 11001 100110 0101 100110 0101

D17.0 000 10001 100011 1011 100011 0100 D26.2 010 11010 010110 o010t 010110 0101

D18.0 000 10010 010011 1011 010011 o100 D272 010 11011 110110 0101 001001 0101

D19.0 000 10011 110010 1011 110010 0100 D28.2 010 11100 01110 o101 001110 0101

D20.0 000 10100 001011 1011 001011 0100 D29.2 010 11101 101110 0101 010001 0101

D21.0 000 10101 101010 1011 101010 0100 D30.2 010 11110 011110 0101 100001 0101

D22.0 000 10110 011010 1011 011010 0100 D31.2 010 11111 101011 0101 010100 a101

D23.0 000 10111 111010 0100 000101 1011 D0.3 011 00000 100111 0011 011000 1100

D24.0 000 11000 110011 0100 001100 1011 D1.3 oM 00001 011101 0011 100010 1100

D25.0 000 11001 100110 1011 100110 0100 D23 011 00010 101101 0011 010010 1100

D26.0 000 11010 010110 1011 010110 0100 D3.3 o 00011 110001 1100 110001 o0o11

D27.0 000 11011 110110 0100 001001 1011 D43 011 00100 110101 0011 001010 1100

D28.0 000 11100 001110 1011 001110 0100 D5.3 on 00101 101001 1100 101001 0011

D29.0 000 11101 101110 0100 010001 1011 D6.3 011 00110 011001 1100 011001 0011

D30.0 000 11110 011110 0100 100001 1011 D73 011 00111 111000 1100 000111 0011

D31.0 000 11111 101011 0100 010100 1011 D8.3 011 01000 111001 0011 000110 1100

DO.1 001 00000 100111 1001 011000 1001 D9.3 011 01001 100101 1100 100101 0011

Di1.1 001 00001 011101 1001 100010 1001 D10.3 011 01010 010101 1100 010101 0011

D2.1 001 00010 101101 1001 010010 1001 D113 011 01011 110100 1100 110100 0011

D3.1 001 00011 110001 1001 110001 1001 D123 011 01100 001101 1100 001101 0011

D41 001 00100 110101 1001 001010 1001 D133 o1 01101 101100 1100 101100 0011

D51 001 00101 101001 1001 101001 1001 D14.3 011 o110 011100 1100 011100 0011

D6.1 001 00110 011001 1001 011001 1001 D153 o1 01111 010111 0011 101000 1100 (7
D7.1 001 00111 111000 1001 000111 1001 D16.3 011 10000 011011 0011 100100 1100 =
D8.1 001 01000 111001 1001 000110 1001 D17.3 o1 10001 100011 1100 100011 0011 E
D91 001 01001 100101 1001 100101 1001 D18.3 o011 10010 010011 1100 010011 0011 <
D10.1 001 01010 010101 1001 010101 1001 019.3 a1 10011 110010 1100 110010 0011 (]
D111 001 01011 110100 1001 110100 1001 D20.3 ot1 10100 001011 1100 001011 0011 E
D121 001 01100 001101 1001 001101 1001 D21.3 ot 10101 101010 1100 101010 0011 =
D13.1 001 01101 101100 1001 101100 1001 D22.3 o011 10110 011010 1100 011010 0011 E
D14.1 001 01110 011100 1001 011100 1001 D23.3 on 10111 111010 0011 ooot1o1 1100 E
Di5.1 001 [ RR K 010111 1001 101000 1001 D243 ol 11000 110011 0011 001100 1100 I=1
D16.1 001 10000 011011 1001 100100 1001 D25.3 o1 11001 100110 1100 100110 0011 [}
D17.1 001 10001 100011 1001 100011 1001 D26.3 o1 11010 010110 1100 010110 0011

D18.1 Q01 10010 010011 1001 010011 1001 D27.3 on 11011 110110 0011 001001 1100

D19.1 001 10011 110010 1001 110010 1001 D28.3 o 11100 001110 1100 001110 0011

D20.1 001 10100 001011 1001 001011 1001 D29.3 o1 11101 101110 0011 010001 1100

D21.1 001 10101 101010 1001 101010 1001 D30.3 o1 11110 011110 0011 100001 1100

D22.1 001 10110 011010 1001 011010 1001 D31.3 011 11111 101011 0011 010100 1100

D23.1 001 10111 111010 1001 000101 1001 D0.4 100 00000 100111 0010 011000 1101

D24.1 001 11000 110011 1001 001100 1001 Di1.4 100 00001 011101 0010 100010 110

D25.1 001 11001 100110 1001 100110 1001 Dz2.4 100 00010 101101 0010 010010 1101

D26.1 001 11010 010110 1001 010110 1001 D3.4 100 00011 110001 1101 110001 0010

027.1 o1 11011 110110 1001 001001 1001 D4.4 100 00100 110101 0010 001010 1101

D28.1 001 11100 001110 1001 001110 1001 D5.4 100 00101 101001 1101 101001 0010

D29.1 001 11101 101110 1001 010001 1001 D6.4 100 00110 011001 1101 011001 0010

D30.1 001 11110 011110 1001 100001 1001 D7.4 100 00111 111000 1101 000111 0010

D31.1 001 11111 101011 1001 010100 1001 D8.4 100 01000 111001 0010 000110 1101

Do0.2 010 00000 100111 0101 011000 0101 D9.4 100 01001 100101 1101 100101 0010

Di.2 0i0 00001 011101 0101 100010 otot D10.4 100 01010 010101 1101 010101 0010

D2.2 010 00010 101101 0101 010010 0101 D11.4 100 01011 110100 1101 110100 0010

D3.2 010 00011 110001 0101 110001 o101 D12.4 100 01100 001101 1101 001101 0010

D4.2 010 00100 110101 0101 001010 0101 D13.4 100 01101 101100 1101 101100 0010

D5.2 010 00101 101001 0101 101001 0101 D14.4 100 01110 011100 1101 011100 o010

D6.2 010 00110 011001 0101 011001 0101 D15.4 100 01111 o10111 0010 101000 1101

D7.2 010 00111 111000 0101 000111 0101 D16.4 100 10000 011011 0010 100100 1101

08.2 010 01000 111001 0101 000110 o101 D174 100 10001 100011 1101 100011 0010

THQuint @.
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Table 1. Valid Data Characters - Encoding (cont.)

Data Current RD - Current RD + Data Current RD - Current RD +
Byte Bits Byle Bits
Name HGF EDCBA 1 ahcdei fghj 2 abcdei fghj 2 Name HGF EDCBA* absdel fghj 2 abedei fghj 2
D84 100 10010 010011 1101 010011 0010 D25.6 110 11001 100110 0110 100110 0110
J19.4 100 10011 110010 v Hoviv weire D26.6 110 11010 010110 0110 010110 0110
3204 100 10100 001011 1101 001011 0010 D27.6 110 11011 110110 0110 001001 o110
3214 100 10101 101010 1101 101010 0010 D28.6 110 11100 001110 0110 001110 0110
J22.4 100 10110 011010 1101 011010 0010 D29.6 110 11101 101110 0110 010001 o110
3234 100 10111 111010 0010 000101 1101 D30.6 110 11110 011310 0110 100001 o110
vza.4 [V [RI%TY] 1w wiv wi v v D31.6 110 EARRAI 101011 o110 010100 0110
D25.4 100 11001 100110 1101 100110 0010 DO.7 1 00000 100111 0001 011000 1110
D26.4 100 11010 010110 1101 010110 0010 D1.7 in 00001 011101 0001 100010 1110
D27.4 100 11011 110110 0010 001001 1101 D2.7 111 00010 101101 0001 010010 1110
D28.4 100 11100 001110 1104 001110 0010 Da.7 11 00011 110001 1110 110001 0001
029.4 100 11101 101110 0010 010001 1101 Da.7 m 00100 110101 0001 001010 1110
D30.4 100 11110 011110 0010 100001 1101 D5.7 11 00101 101001 1110 101001 0001
D31.4 100 11111 101011 0010 010100 1101 D6.7 11 00110 011001 1110 011001 0001
D0.5 101 00000 100111 1010 011000 1010 D7.7 111 oo111 111000 1110 000111 0001
D15 101 00001 011101 1010 100010 1010 D8.7 114 01000 111001 0001 000110 1110
D2.5 101 00010 101101 1010 010010 1010 D9.7 1 01001 100101 1110 100101 0001
D3.5 101 00011 110001 1010 110001 1010 D10.7 111 01010 010101 1110 010101 0001
D4.5 10t 00100 110101 1010 001010 1010 D117 111 01011 110100 1110 110100 1000
D5.5 101 00101 101001 1010 101001 1010 D12.7 1 01100 001101 1110 001101 0001
D6.5 101 00110 011001 1010 011001 1010 D13.7 11 01101 101100 1110 101100 1000
D7.5 101 60111 111000 1010 000111 1010 D14.7 111 01110 011100 1110 011100 1000
D8.5 101 01000 111001 1010 000110 1010 D15.7 111 01111 010111 0001 101000 1110
D9.5 101 01001 100101 1010 100101 1010 D16.7 11 10000 011011 0001 100100 1110
D10.5 101 01010 010101 1010 010101 1010 D17.7 11 10001 100011 0111 100011 0001
D115 101 01011 110100 1010 110100 1010 D18.7 1 10010 010011 o111 010011 0001
D125 101 01100 001101 1010 001101 1010 D19.7 11 10011 110010 1110 110010 0001
Dt35 101 01101 101100 1010 101100 1010 D20.7 111 10100 001011 o111 001011 0001
D14.5 101 01110 011100 1010 011100 1010 D21.7 111 10101 101010 1110 101010 0001
D155 101 01111 010111 1010 101000 1010 D22.7 111 10110 011010 1110 ot1010 0001
D16.5 101 10000 011011 1010 100100 1010 D23.7 111 10111 111010 0001 000101 1110
D175 101 10001 100011 1010 100011 1010 D24.7 111 11000 110011 0001 001100 1110
D185 10 10010 010011 1010 010011 1010 D25.7 1m 11001 100110 1110 100110 0001
D19.5 101 10011 110010 1010 110010 1010 D26.7 in 11010 010110 1110 010110 0001
D20.5 101 10100 001011 1010 001011 1010 D27.7 M 11011 110110 0001 001001 1110
D215 101 10101 101010 1010 101010 1010 Dz28.7 1 11100 001110 1110 001110 0001
D225 101 10110 011010 1010 011010 1010 D29.7 11 11101 101110 0001 010001 1110
D23.5 101 10111 111010 1010 000101 1010 D30.7 11 11110 011110 0001 100001 1110
D24.5 101 11000 110011 1010 001100 1010 Dat.7 111 11111 101011 0001 o1o100 1110
D25.5 101 11001 100110 1010 100110 1010
D26.5 101 11010 010110 1010 010110 1010
D27.5 101 11011 110110 1010 001001 1010
D28.5 101 11100 001110 1010 001110 1010 ; : :
pees 101 1101 fortie toto otooot 1010 Table 2. Valid Special Characiers — Encoding
D30.5 10t 11110 011110 1010 100001 1010 Special Carrent RO - Current RO+
D31.5 101 11111 101011 1010 010100 1010 Code CTXCO CTXD7..0 Notes
D0.6 110 00000 100111 o110 011000 0110 Name abedei fghj2  abedsi fhg) 2
D1.6 110 00001 011101 0110 100010 0110 K280 1 00011100 001111 0100 110000 1011 Reserved
D2.6 110 00010 101101 110 010010 0110 K28.1 1 00111100 001111 1001 110000 0110
D3.6 110 00011 110001 0110 110001 0110 K282 1 01011100 001111 0101 110000 1010
D4.6 110 00100 110101 0110 001010 0110 K283 1 01111100 001111 0011 110000 1100 Reserved
Ds.e6 110 00101 101001 0110 101001 0110 K28.4 1 10011100 001111 0010 110000 1101
D6.6 110 00110 011001 0110 011001 o110 K285 1 10111100 001111 1010 110000 0101
D7.6 110 Qo111 111000 0110 000111 0110 K286 1 11011100 001111 0110 110000 1001
D8.6 110 01000 111001 0110 000110 0110 K287 1 11111100 001911 1000 110000 0111
D9.6 110 01001 100101 0110 100101 o110 K23.7 1 11110111 111010 1000 000101 0111 Reserved
D10.6 110 01010 010101 0110 010101 0110 K277 1 11111011 110110 1000 001001 0111 Reserved
D11.6 110 01011 110100 0110 110100 0110 K297 1 11111101 101110 1000 010001 0111 Reserved
D126 110 01100 001101 0110 001101 o110 K307 1 11111110 011110 1000 100001 0111 Reserved
D136 110 01101 101100 0110 101100 0110
D14.6 110 01110 011100 0110 011100 0110 X B ;
D156 110 01111 010111 0110 101000 0110 NOTES: 1. HGF EDCBA" correspond to Data Inputs CTXD7..0, in that
D166 110 10000 011011 0110 100100 0110 order.
g:;‘g ::g :x% ;ggg:: g::g ;?gg:: g::g 2. ‘a"is to be transmitted first, followed by *b", ¢, ..., J"
Dloe 110 10011 110010 0110 10010 0110 ‘abedeifghj”, in that order, correspond to BTXDS . . BTXDO.
D20.6 110 10100 001011 0110 001011 0110 Reserved — valid transmission characters which are not
D21.6 110 10101 101010 0110 101010 0110 defined for use by ESCON.
D22.6 110 10110 011010 0110 o11010 0110
D23.6 110 10111 111010 0110 000101 0110
D24.6 110 11000 110011 o110 001100 0110
151%' /]

®

4-60 M 890L218 0O00L?44 5T8 WA SEMICONDUCTOR

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



Functional Description — Decode

The 10-bit-wide input from the ESCON/Fiber Channel
Receiver is clocked into the REGISTER, using the
Receiver byte clock, RXCLK.

The 10b/8b DECODER decodes the 10-bit data and
special characters according to Tables 1 and 2. If
RAWRX =1 or RESETN = 1, the current Running
Disparity is negative and each of the characters are
decoded based on the received character. The
DECODER also checks for the validity of received
characters based on Tables 1 and 2. Any code
violations or disparity are flagged through the ERROR
pin. The special code characters are decoded as shown
in Table 2, with outputs being CRXS0 and CRXD7..0,
respectively.

The CRG CHECK block performs a 16-bit Cyclic
Redundancy Check on the received data. (This block is
enabled at all times.) The CRC computation begins after
the Start-of-Frame (SOF) Detect and finishes prior to
End-of-Frame (EOF). As in the case of the ENCODE
block, the CRC check is performed by comparing the
incoming frame to the expected value of the remainder
R(x). !f the remainder is not equal to 1DOF Hex, a CRC
error is flagged at the CRXS1 pin. If RAWRx = 1, then
CRXS1=0.

The DECODE functional block has a passthrough mode

GA9104

The MUX is used to choose between the decoded data/
control and the REGISTER output. The REGISTER
output is chosen when the RAWRX input signal is active
HIGH. Otherwise, the decoded data/control is chosen.

The PARITY GENERATE block is used to generate an
odd parity signal, GRXP, for every byte of data,
CRXDO0..7 and CRXSO0. If the number of ones in the
output CRXDO..7 and CRXSO is an even number, CRXP
will be HIGH. If the number of ones in the output
CRXD0..7 and CRXS0 is odd, CRXP will be LOW.

The GA9104 has the ability to detect loss of
synchronization in the link. The BSYNC signal is used
to denote whether or not the link is synchronized. As
shown in the state diagram below, BSYNC = 0 in State
0. That s, there is loss of byte synchronization if the
link is in reset mode. The link achieves byte
synchranization (State 1, BSYNC = 1) only after fifteen
K28.5 bytes are received with no bytes in error during
that time. Once synchronized, the link could lose
synchronization if it receives an invalid byte as indicated
by ERROR = 1. For a total loss of synchronization, the
link must receive four invalid transmission characters
within 60 bytes. During the sequence of transitioning
from State 1 to State 4, the link can reacquire byte
synchronization (return to State 1) if it receives 15
consecutive valid bytes (ERROR = 0) in each of the

wn
similar to the one in the ENCODE block. In this mode, States as shown in the BSYNC State Diagram. S
when RAWRx = 1, the data bypasses the decoding logic I RAWRx =1, BSYNC = 0. w
and is made available to the host in its original form. ‘é’
This mode is normally used for diagnostics. E
BSYNC State Diagram s
STATE 1 STATE 2
BSYNC =1 ERROR =1 - First
(Byte Syne Invalid Byte
Acquired) - BSYNC =1
15 Consecutive r
ERROR =10 15 Consecutive ERROR =1
15 K28.5 ERROR = 0 ,
Received Second
STATE 3 Invalid Byte
STATE 0 BSYNC =1
RAWRx =1 BSYNC =0 15 C tive |
o — (Loss of EH:.;;':: t'lve ERROR =1
RESETN = 0 Byte Sync)
Third
B t STATE4 | Invalid Byte
BSYNC =1
ERROR =1
| ErROR=1
TrQuint®,
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GA9104

Absolute Maximum Ratings Storage temperature -65°C to +150°C
. Ambient temperature -55°C to +125°C
Exceeding the absolute Supply voltage to ground -05Vto+7.0V
maximum ratings may damage  pg jnput voltage -0.5Vto (VCC +0.5V)
the device. DC input current -30 mA to +5 mA
Operating Conditions Supply voliage 5V 5%
Ambient temperature 0-70°C

Proper functionality is
guaranteed under these

conditions:

TTL Test Load, TLL Outputs Vee
1100
2200

DC Characteristics (Over operating range unless otherwise specified.)

Limits?
Symbol Description Test Conditions Min. Tvp. Max. Unit
Vou Qutput HIGH voltage Ve = Min lon = -4 MA 3.6 \Y
Vi =Vigorvy
Vo Output LOW voltage Vee = Min lo =4 mA 0.37 v
Vin =VigorVy
V2 {nput HIGH level Guaranteed input logical HIGH 2.0 v
voltage for all inputs
V)2 Input LOW level Guaranteed input logical LOW 0.8 v
voltage for all inputs
I Input Leakage current Ve = Max Vin=040V -150 -400 BA
lee Power supply current Ve = Max 35 60 mA

Notes: 1. Typical limits are: Voo = 5.0 Vand Ty = 25°C.
2. Thase are absolute values with respect to device ground, and all overshoots due to system or tester noise are included.

- BE £90L218 000174k 370 HM TriQuint @.

4-62 SEMICONDUCTOR

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



AC Characteristics — ENCODE

GA9104

Parameter Description Min. . Max. Unit
T TXCLK Pulse Width HIGH 15 ns
T2 TXCLK Pulse Width LOW 15 ns
T3 TXCLK Periad 48.00 50.00 52.00 ns
T4 CTXDO0..7, CTXP, CTXGCO0..1 Setup Time 2 ns
5 CTXDO..7, CTXP, GTXGO..1 Hold Tirie 7 ns
T6 TXCLK 1to PERR, TERR 3.50 17.00 ns
T7 TXCLK 110 BTXDO..9 5.00 19.00 ns
T8 ENCODE Latency (RAWTX = LOW) 2.T345 2.T3+19 ns
T9 ENCODE Latency (RAWTx = HIGH) T345 T3 +19 ns

ENCODE Timing Diagram

1 1]
i o |
i T : '
CTXDO..7, E L :
CTXCO..1, ‘ ! . :
] [ 1 1
T4 T5 i
> 16 <€ i
PERR, P
TERR . !
! 1
[ L
1) 1 I
BTXDO..9 : X E X
1 1]
1 1

AC Characteristics — Miscellaneous

Parameter Description
T10 RESETN Pulse Width LOW
RESETN Timing Diagram

RESETN \, /

i T10
|3

TriQuint @.

SEMICONDUCTOR

Tyvp. Max. Unit

ns

B 4906218 0001747 207 HN

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003

4-63

)
=
S
=
]
&
=
=
E
E
S
(=]




GA9104

AC Characteristics - DECODE

Parameter Description Min. Typ. Max. Unit
T20 RXCLK Pulse Width HIGH (T22/2) - 3 ns
121 RXCLK Pulse Width LOW (T22/2)- 3 ns
T22 RXCLK Period 48.00 50.00 52.00 ns
T23 BRXL0..9, SYNC Setup Time 1 ns
T24 BRXL0..9, SYNC Hold Time 8 ns
T25 RXCLK | to CRXDO..7, CRXP, ERROR, CRXS0..1 Outputs 4.00 11.00 ns
126 DECC DE Latency (RAWRX = HIGH) 122 +4 T22 +11 ns
127 DECC DE Latency (RAWRX= LOW) 2.T22 +4 2.722 + 11 ns

DECODE Timing Diagram

RXCLK _/m
' ! i
——— 3
T : T20 !
P 1122 -
] 1
|
i«—»i«—»«: !
123" T24 !
CRXDO..9, : Cod
ERROR, ! N . i
CRXS0..1 ! o : :
~Tm R !
L 126 i %
‘ 127 '
System Block Diagram
CTXD0..7 TXCLK ™, Y
8 < | - 4 7 >
CTXP
CTXCOA BTXD0..9 GA9101 X, TLY ™
7 10 TRANSMITTER | “ 2 OPTICS/ | MEDIA
RESETN $IG, COAX out
e , SIGN
PERR 5 T0
 RAWTX REMOTE
RAWRX chotee LOOPEN smnnJ HOST
HOST TERR RLX, RLY
. Bsyne | ENDEC z
CRXS0..1 REFCLK RX
-7 RXCLK 6A9102 RX,RY OPTICS/ |«— MEDIA
' CRXDO..7 ~SYNG RECEIVER 2 COAX IN
] BRXDO..9 FROM
« CRXP T REMOTE
ERROR HOST
= SYNCEN — 4
: THQuint @.
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Table 5. Pin Definitions

Quantity
8
1
1
10
1
1

E;_.

G g =)

@ O = a4

Logic Level
TTL
TTL
TIL
TTL
TTL
TTL
TTL
TTL
7L
L
7L
L
TTL
TTL
TTL
TTL

TTL
TTL
TTL
TTL
N/A
N/A

Active
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
Low
HIGH

HIGH
HIGH
HIGH
HIGH
N/A
N/A

Symbol /0
CRXDO..7 Output
CRXS0 OQutput
CRXS1 Output
BRXDO0..9 Input
RXCLK Input
SYNC Input
TXCLK Input
BTXDO..9 Output
CTXDO..7 Input
CTXCo input
TERR Qutput
CTXC1 Input
BSYNC Qutput
RAWTX Input
RESETN Input
ERROR Qutput
PERR Qutput
CRXP Cutput
CTXP Input
RAWRX Input
vCC Input
GND Input
RESERVED
Total Pins = 68
GA9104 Pinout
CTXD6
CTXDS
GND
CTXD4
CTXD3
CTXD2
CTXD1
CTXDo
CTXCO
CTXC1
BTXDO
GND
BTXD1
BTXD2
BTXD3
vee
BTXD4

TriQuint @.

SEMICONDUCTOR

BTXDS 0|77
BTXD6 [J|28

GND (jf20
BTXD7 [j|30
BTXD8 [j| 3

BTXDY [j32

GA9104-2JC

(TOP VIEW)

TXCLK [jj32
vee Qe
GND (3

RXCLK [jf%

BRXDO LJ|37

BRXD1 []|38
BRXD2 Lj|3¢

- @l 890bL218 000L?u9

GA9104

Description
Receive Data Qutput
Receive Control
Receive CRC Error
Receive Data Input
Receive Byte Clock
Receive Byte Sync
Transmit Byte Clock
Transmit Data Qutput
Transmit Data Input
Transmit Control
Transmit CRC Error
Generate CRC

Byte Sync Acquired
Raw Mode Transmit
System Reset
\llegal Line Code or
Disparity Received
Parity Error

QOdd Parity Qutput
0dd Parity Input
Raw Made Receive
+5 Volt Supply
Ground

[ CRXSO
[ CRXDO
[ CRXD1
[] CRXD2
(] GND

] CRXD3
1 CRXD4
1] CRXDS
[ cRXD6
[ CRXD7
[ CRXP

[ SYNC

[] BRXD9
[1 BRXDS
[1 BRXD?
11 BRXD6
1 GND

oaT W

Pin #
59-57, 55-51
60
61
37-39, 41-43, 45-48
36
49
33
20, 22-24, 26-28, 30-32
17-13,11-9
18
5
19
64
4
2
65

7

50

8

3

6,25, 34, 40, 68
1,12, 21,29,
35, 44, 56, 63
62, 66, 67
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GA9104

68-Pin Plastic Leaded Chip Carrier (PLCC)

.800 REF.—-I .045 + .003 — |<--_> <— .020 MIN.
' M5 x45° V| 009 + 001
- T AN
4 .0454.008 .030R.
d +.005
; i 050
(BOTTOM VIEW) - _T TYP. .910 + .020
.029
+.003 018
| +.003
=Tt
~— _r
110020 —| :.OZEMIN.
(All dimensions in inches) 1824018
Ordering Information
GA9104-2JC — ENDEC
Supporting Products
GA9101-2MC - Transmitter
GA9102-2MC - Receiver
TriQuint Semiconductor
3625A SW Murray Blvd. Eurape
Beaverton, OR 97005, GIGAA/S
(503) 644-3535 Fax: (503) 644-3198 Mileparken 22,
E-mail: DK 2740 Skoviunde, DENMARK
Technical support: dcsp_apps@tqs.com Phone: +45 44 92 6100 Fax: +45 44 92 5900

Marketing support: dcsp_mktg@tgs.com

HQuint @.
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