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Revision History
Revision Date Description
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1. Modify Table3.1-Ball Out, p.11

2. Modify “PIPE Interface” and “Other Signals”, Table3.4-Fin
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0.96 7/27/2005 |3. Modify Ch4.2 Registers Descriptions, p.19
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5. Modify Table6.1-Pin Functions, p.28~p.30

6. Modify Table8.1~8.5, p.36~p.37

0.97 09/20/2005 |Modify Package Dimension,Ch9 , p.40

1. Add “Bottom View”, Figures.3.1, p.10

2. Update Table3.4, p.15~p.18

3. Update Table3.5, p.18

4. Modify the default value of REGO and REG1, Table4.1, p.19

5. Modify Ch4.2 Registers Descriptions for REGO and REG1, p.20

6. Add Ch 4.3, p.22~p.25

. Update Table 7.5 for power consumption, p.35

. Change TXDx to RXDx, Figure 8.4, p.39

. The minimum and maximum value of Tcyc g, Table8.2 and Table 8.5,

p.40

. Update Table 7.8 for temperature ranges (p.37)

2. Update Table 8.1~8.4 for output delay of RX bus (p.39~p.40)

1. Modify the description of OSC25MI and OSC25MO signals, Table
3.4,p.15

2. Swap the Pin Out of OSC25MI and OSC25MO in Table 3.1~Table
3.4.

3. Update Table 7.1 for deleting Ippi-x4: |pp2-xas 1opa-x4, Ibp1-x2s |pp2-x2s
and lpps.x2 SIX items, p.34

4. Update Table 7.8 for deleting the Isyppy.1gitem and adding 014, ¥
and 0 three items, p.37

Divide Table 7.8 into Table 7.8(Temperature Range) and Table
7.9(Thermal Characteristics), p.37

1. Update Table 3.5 for the parameter of buffer 1/0, p.18

2. Remove Table 7.2, p.34

3. Update Fig. 8.1, 8.2 and Table 8.1~8.5 for PIPE input and output]
timing characteristic, p.38~p.40

0.98 11/15/2005

O o0~

=

1.00 12/15/2005

101 04/13/2006

1.02 04/26/2006

1.10 07/04/2006

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 3



GENESYS

GL9711 PCI Express™ PIPE x1 PHY

TABLE OF CONTENTS
CHAPTER 1 GENERAL DESCRIPTION....cccoiiiieee e 8
CHAPTER 2 FEATURES. ...ttt 9
CHAPTER 3 PINASSIGNMENT ...ttt 10
B L PINOUT 10
B2BALL OUT oo 10
BB PINLIST oo 11
B4 PINDESCRIPTIONS ....ccce i e et 15
CHAPTER 4 REGISTERS.......ooii et 19
4.1 REGISTERS BASE ADDRESS.....ccittiiiiiieiie e e e e e e e e e e e e e s aneeeee s 19
4.2 REGISTERS DESCRIPTIONS....cctttititiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeees 20
4.3 SMBUSPROTOCAL .covtiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeeees 22
CHAPTER 5 BLOCK DIAGRAM ...ttt 26
S.LSIMPLIFIED DIAGRAM ..o, 26
5.2 TRANSMITTER DATA PATHPERLANE ..., 27
5.3 RECEIVER DATAPATH PERLANE......ccooi i, 28
CHAPTER 6 FUNCTION DESCRIPTION ...oocoiiiiiieeecieee e, 29
6.1 CLOCK AND RESET ..ot 29
6.2 RECEIVER DETECTION ittt it i ittt ettt ettt 29
6.3 BEACON TRANSMITTING AND DETECTION ...cccoiiiiiiieiiiieeeee e 29
6.4 RECEIVER STATUSREPORT ..coiii it 29
B.5 LOOPBACK ..ottt 30
6.6 POLARITY INVERSION ...oiiiiiie ettt 30
6.7 SETTING NEGATIVE DISPARITY oiiiiiiiieeeeeee e 30
6.8 BEHAVIOR SUMMARY ..ottt ettt ettt 31
6.9 POWER SAVING SUPPORT ...cci i ittt 31
6.10 OPERATION M ODE AND MULTI-FUNCTIONAL PINS........coooeeiiiinnnn. 32
CHAPTER 7 ELECTRICAL CHARACTERISTICS.........cceeeieeeeee 34
7.1 DC VOLTAGE SPECIFICATIONS. ettt i i i i i e ettt ettt ettt A4

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 4



@ ™
N GL9711 PCI Express * PIPE x1 PHY

7.2 TRANSMIT AND RECEIVE LATENCY TIME ..cciiiiiiiiiiiiieeeeeeeee, A4
7.3 TRANSITION TIME OF POWER STATE ...ciiiiii it 34
7. A POWER CONSUMPTION. ..ciiiiei e e e et ettt eee ettt ettt e e e e e e n e e e 35
7.5 DIFFERENTIAL TRANSMITTER AND RECEIVER SERIAL OUTPUT ........... 35
7.6 RECOMMENDED OPERATING CONDITIONS ...coooiiiiiieieiee e 37
CHAPTER 8 PIPE TIMING CHARACTERISTICS......cccceeeveeeee 38
8.1 INPUT SETUP, HOLD TIME AND OUTPUT TIMING ....uciiiveeeirreeeee e eeannn 38
8.2 REFERENCE TIMING INFORMATION ....cciiiiiiieeeee et 40
CHAPTER 9 PACKAGE DIMENSION......ccceoeeiiiieee et 41
CHAPTER 10 ORDERING INFORMATION.....ccoooeieiiieeee e 42

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 5



@ ™
N GL9711 PCI Express * PIPE x1 PHY

cEnEsys
LIST OF FIGURES

FIGURE 3.1- 233 PIN LFBGA PINOUT DIAGRAM ...ccuviiiiiiiiiie ettt 10
FIGURE 4.1-SMBUSTOPOLOGY OF GLO71L......coiiiiiieeee e 22
FIGURE 4.2 = DATA VALIDITY wetttiiiitiieeeasieeeeeastieeesasssaeaesasssseessssssseassssssseesssnnsssessssnsseess 23
FIGURE 4.3—START AND STOP CONDITION ...uutiiiiiiiiieeaiiieeeeesrreeessssseesssssseesssssneess 23
FIGURE 4.4—- ACK AND NACK SIGNALING OF SMBUS.......ccoiiiiiiiieeeiiee e 24
FIGURE 4.5— SM BUSPACKET PROTOCOL DIAGRAM ELEMENT KEY .....covviiiiiiiiieiiinen. 24
FIGURE 4.6 —WRITE BYTE PROTOCOL ....uvvtiieiiiiiiieesiieeeeessiiteee e s siseeeesssnsseeeessnsseesssnnsneeas 25
FIGURE 4.7 —READ BYTE PROTOCOL ...cetiiiiiiiiiiiiiiieie e e e e ettt e e e e e e s ee e e e e e s nnnnnees 25

FIGURE 4.8— THE MINIMUM WAIT TIME FROM POWER ON TO PROGRAMMING

REGISTERS. ... ttttttteee ettt e e ettt e e e e e e e st e e e e e e e e s e abbbe e e e e e e e e e asnssnnereeeeeeeeannnnnees 25
FIGURE 5.1 - SIMPLIFIED DIAGRAM ...cciiiiiiiiieiiiiiieessiieee s sitee e s ssitee e s sssee e s s nnsaeesesnnsneeas 26
FIGURE 5.2- TRANSMITTER DATA PATH PER LANE .....cciiiiiiiiii et 27
FIGURE 5.3- RECEIVER DATA PATH PER LANE ...coiiiiiiie e 28
FIGURE 8.1 — DEFINITION OF INPUT SETUP AND HOLD TIME....cciiiiiiiiieeeiieee e 38
FIGURE 8.2 — DEFINITION OF OUTPUT TIMING ..tutiiiiiiiiieeaiiieeeessireeessssneeesssnseessssnsneeas 39
FIGURE 9.1- GL9711 233 PIN LFBGA PACKAGE ...cceiiitiiieiaiiiieeeeriiee et 41

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 6



W GL9711 PCI Express * PIPE x1 PHY

sENESYS
LIST OF TABLES

TABLE 3.1 - BALL OUT ittt ettt e e st e e e s nnnae e e s s nnnneeeeans 10
TABLE 3.2- NUMERIC PIN LIST ...ttt nneee e 11
TABLE 3.3- ALPHABETIC PIN LIST .ottt 13
TABLE 3.4 - PIN DESCRIPTIONS.....uttiiiiiiitteeisiiieeeasiteeeesssseeesssssseessssssseesssssseessssnsssessans 15
TABLE 3.5- PARAMETER OF BUFFER [/O....coiiiii et 18
TABLE 4.1 - BASE ADDRESSFOR REGISTERS....cctttiiiiiiiiiiirrieieeeeeesssiisnereeeeesssssnssnseeeeess 19
TABLE 6.1 - PIN FUNCTIONS. ..cciiiittiieeeiiieee e stiee ettt e s sttt e e s sssaee e s s sssae e e e s snnneeesannneeeeeans 32
TABLE 7.1- DC VOLTAGE SPECIFICATIONS. ...ctttiiiiutieteesstreeesassseessssssseesssssneesssssseessans 34
TABLE 7.2- TRANSMIT AND RECEIVE LATENCY TIME....ccuiiiiiiiiiieeeeriieee e 34
TABLE 7.3— TRANSITION TIME OF POWER STATE ...cuttiiiiiiiieeariiieeessiieeeessnneeesssseeeeeans 34

TABLE 7.4 - POWER CONSUMPTION OF EACH POWER STATE IN DIFFERENT OPERATION

IVLODE ...ttt ettt e ettt e e e e e e e st e e e e e e e e e e anba e e e et e e e e e e nnnnnereeeeeeeeaannrnnes 35
TABLE 7.5— TRANSMITTER SERIAL OUTPUT ..ttttiiiiiiiieeisiieeeesssieeesssssneesssssseeessssseessans 35
TABLE 7.6 — RECEIVER SERIAL OUTPUT ..eiiiiiiiieeeiiiiieeesssieeessssseeesssssseessssnsneessssnsseessans 36
TABLE 7.7—TEMPERATURE RANGE......cciiiiitiiiiiiie ettt a e 36
TABLE 7.8— THERMAL CHARACTERISTICS. .. uttttiiiiiiieeesstieeeeassseeesssssseesssssseesssssseessans 36

TABLE 8.1-INPUT SETUP, HOLD TIME AND OUTPUT TIMING FOR 8-BIT SDR M ODE ...39
TABLE 8.2—INPUT SETUP, HOLD TIME AND OUTPUT TIMING FOR 8-BIT DDR M ODE...40
TABLE 8.3—INPUT SETUP, HOLD TIME AND OUTPUT TIMING FOR 16-BIT MODE.......... 40
TABLE 8.4—INPUT SETUP, HOLD TIME AND OUTPUT TIMING FOR 10-BIT SDR M ODE .40
TABLE 8.5—INPUT SETUP, HOLD TIME AND OUTPUT TIMING FOR 10-B8IT DDR M ODE. 40
TABLE 8.6— REFERENCE TIMING INFORMATION .....cuttiiiitiireeastneeesassneesssssneesssssneessans 40

TABLE 10.1 - ORDERING | NFORMATION ... ceeuteeeeaeeeeeeeeeaeeeeassesaseenassessseenaseesasseenaseenaeeees 42

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 7



GENESYS

lllll

GL9711 PCI Express™ PIPE x1 PHY

CHAPTER 1 GENERAL DESCRIPTION

The GL9711 is a 1-lane PCl Express PHY Layer Controller, which is compliant with PCl Express Base
Specification rev. 1.0a and Intel’s PHY Interface for the PCl Express Architecture rev. 1.0. It integrates one
SerDes and the Physical Coding Sublayer (PCS) which performs 8b/10b encoding and decoding, elastic buffer
and receiver detection, data serialization and deserialization. The SerDes in the GL9711 supports an effective
seria interface speed (2.5 Gb/s) of data bandwidth, intended for use in ultrahigh-speed bi-directional data
transmission system. The GL9711 can also be externally configured for various paralld bus width which is
flexible and suitable for implementation. It also supports four operational states for power management to
minimize power consumption. For production and self-test purposes, the GL9711 provides BIST and an interna
loopback capahility.

The primary application of this chip isto provide very high-speed I/O data channels for point-to-point baseband
data transmission over an on-chip termination resister of 50 Ohm +/- 10%.

This device can also be used to replace parallel data transmission architectures by providing a reduction in the
number of traces, connector pins, and transmit/receive pins. Parallel data loaded into the tranamitter is delivered
to thereceiver over a seria channdl. It is then reconstructed into its original parallel format. The maximum data
transfer rate in each direction is 256M bytes per second. It also offers various power saving modes to
significantly reduce power consumption aswell as scalability for ahigher datarate in the future.

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 8
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CHAPTER 2 FEATURES

Complies with PCI Express Base Specification rev. 1.0a

Complieswith Intel’s PHY Interface for PCI Express Architecturerev. 1.0
Integrates 2.5 gigabit per second (Gpbs) Seridizer/Deserializer

Supports 8-bit or 10-bit parallel interface @250MHz

Supports 16-hit parallel interface @125MHz

Supports DDR configuration for 8-bit or 10-bit mode

Beacon transmission and reception

Receiver detection

Transmission and detection of dectrical idle

Clock tolerance for 600 ppm in frequencies between hit rates at the two end of a Link
On-chip 8-bit/10-bit encoding/decoding and comma alignment

On-chip PLL provides clock synthesis

1.8-V power supply for core

2.5-V power supply for 1O

Above 2.0 kV ESD protection

0.18 mm process

Available in LFBGA-233 package

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 9
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CHAPTER 3 PINASSIGNMENT

3.1 Pinout
1716151413121110|987654321
é N

Al O0O0OO0OO0OO0O0OO0OO0OOO0OOO0OOOO

B] O0O0O00O0000O0O00O00O00O0

cl O0O0O00000OQOOOOOOOO

D] OOO0OO0O0OO0OO0OO0ODOOOOOOOO

E] OOCOO | OO0O0OO

F] O0OO0O OO0O0OO

Gl O0OO0O ooioo O0O0O0

H] OOOO OO0O00O0 OO0O0O

I+—0 0 00— - 000 00— - 0000+

K] 0O00OO OO000O0 OO0O0OO

Lf ©OO0O0OO0 OO0O00O0 O0O0OO

M| OOOO | OO0O0O

N] OOOO O0O0OO

P OOOOOOOOiOOOOOOOO

Rl O0OO0OO0OO0O0O0OO0OO0O0O0OO0OO0O0OOO0

T] OOO0OO0OO0OO0OO0OO0O0OO0OO0OOOO0OO0OOO0

u OOOOOOOO?OOOOOOOO

|
Bottom View
Figure 3.1 - 233 Pin LFBGA Pinout Diagram
3.2 Ball Out
Table 3.1 - Ball Out
1 2 3 4 5 6 7 8 9

A |REFCLKP| NC | VDDTX NC | VDDRX NC VDDTX NC | VDDRX
B |REFCLKN NC VSSTX NC VSSRX NC VSSTX NC VSSRX
C |osC25M0O| NC NC VDD18 NC NC VSSTX |VDDPLL NC
D | osc2sMI | VDD25 NC VSS VSS NC VDD18 | RTERM | VSSPLL
E NC NC NC NC
F VSS NC NC NC
G NC VDD25 NC NC VSS VSS VSS
H NC NC NC NC VSS VSS VSS
J NC VSS NC NC VSS VSS VSS
K| vDD25 NC NC VDD12 VSS VSS VSS
L VSS VSS NC VDD18 VSS VSS VSS
M VSS NC VDD18 NC
N NC VSS NC NC
P | vDD25 NC NC NC NC NC NC NC VSS

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 10
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R NC NC NC NC NC NC VSS NC |OPMODEQ
T NC VDD25 NC NC VDD25 | VDD18 NC NC NC
U VSS NC VSS NC PHYSTS NC NC NC VDD25
1 2 3 4 5 6 7 8 9
10 11 12 13 14 15 16 17
A TXN VDDTX RXN VDDRX NC VDDTX NC VDDRX
Bl TXP | VSSIX | RXP | VSSRX | NC | VSSTX | NC | VSSRX
c| vDD18 NC | vDD18 NC TXD9 | VSSGR | TXD14 | TXD15
D NC NC NC TXD8 | TXD11 | TXD12 | VDD25 NC
E TXD13 | TXDK1 | TXD10 | RXDK1
F NC NC RXD8 | VDD25
G VSS VSS NC RXD9 RXD10 | RXD12
H VSS VSS RXD13 | RXD11 | RXD15 | VDD18
J VSS VSS VDD12 VSS RXD14 | VDD18
K VSS VSS TXD2 | VDD25 | TXDKO NC
L VSS VSS TXCMP | TXD6 TXD1 TXDO
M RXSTS1 | TXD4 TXD3 VSS
N RXD3 | RXDKO | TXD7 TXD5
P PD1 RXVLD NC RXD7 RXD5 RXD1 VSS RXSTSO
R| scc | TX0CT | TXIDLE| VDD25 | NC | RXD4 | RXDO | VDD25
T | TESTD PDO RXIDLE NC PCLK VSS RXD2 | RXSTS2
U |oPMODE1| TESTC | RST_N | RXPLR VSS NC RXD6 | VDD25
10 11 12 13 14 15 16 17
3.3PinList
Table3.2 - Numeric Pin List
Pin#| Pin Name |Pin#| Pin Name |Pin#| Pin Name |Pin#| Pin Name |Pin#| Pin Name
Al | REFCLKP | C1 | OSC25MO | E1 NC Gl NC Ji NC
A2 NC Cc2 NC E2 NC G2 VDD25 2 VSS
A3 VDDTX C3 NC E3 NC G3 NC J3 NC
A4 NC c4 vVDD18 E4 NC G4 NC A NC
A5 VDDRX C5 NC E5 G5 NS}
A6 NC C6 NC E6 G6 J6
A7 VDDTX C7 VSSTX E7 G7 VSS J7 VSS
A8 NC C8 | VDDPLL E8 G8 VSS B8 VSS
A9 VDDRX C9 NC E9 G9 VSS N ) VSS
A10 TXN C10 vVDD18 E10 G10 VSS J10 VSS
All | VDDTX Cl NC Ell Gla VSS Ji1 VSS
Al2 RXN C12 vVDD18 E12 G12 J12

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 11
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Al13 | VDDRX | C13 NC E13 G13 J13
Al4 NC Ci4 TXD9 El4 TXD13 | Gl4 NC Ji4 VDD12
Al15| VDDTX |C15| VSSGR |E15| TXDK1l |G15 RXD9 J15 VSS

A16 NC Cl6 | TXDi4 E16 TXD10 | Gl16| RXDI10 J16 RXD14
Al17 | VDDRX |C17| TXD15 El7 | RXDK1l | G17| RXD12 Ji7 vDD18

Bl | REFCLKN | D1 | OSC25MI | F1 VSS H1 NC K1 VDD25
B2 NC D2 VDD25 F2 NC H2 NC K2 NC
B3 VSSTX D3 NC F3 NC H3 NC K3 NC
B4 NC D4 VSS F4 NC H4 NC K4 VDD12
B5 VSSRX D5 VSS F5 H5 K5

B6 NC D6 NC F6 H6 K6

B7 VSSTX D7 vDD18 F7 H7 VSS K7 VSS
B8 NC D8 RTERM F8 H8 VSS K8 VSS
B9 VSSRX D9 | VSSPLL Fo H9 VSS K9 VSS
B10 TXP D10 NC F10 H10 VSS K10 VSS
B11 | VSSTX D11 NC F11 H11 VSS K11 VSS
B12 RXP D12 NC F12 H12 K12

B13| VSSRX D13 TXD8 F13 H13 K13

B14 NC D14| TXD11 F14 NC H14 | RXD13 |K14 TXD2
B15| VSSTX D15| TXD12 F15 NC H15| RXD11 K15 | VDD25
B16 NC D16 | VDD25 F16 RXD8 H16 | RXD15 |K16| TXDKO
B17 | VSSRX D17 NC F17 vDD25 |H17| VDD18 |K17 NC

Pin#| Pin Name |Pin#| Pin Name |Pin#| Pin Name |Pin#| Pin Name
L1 VSS N1 NC R1 NC Ul VSS
L2 VSS N2 VSS R2 NC U2 NC
L3 NC N3 NC R3 NC U3 VSS
L4 vDD18 N4 NC R4 NC U4 NC
L5 N5 R5 NC U5 | PHYSTS
L6 N6 R6 NC U6 NC
L7 VSS N7 R7 VSS u7 NC
L8 VSS N8 R8 NC us NC
L9 VSS N9 R9 | OPMODEO | U9 | vVDD25
L10 VSS N10 R10 SCC U10 |[OPMODE1
L11 VSS N11 R11 |TXDET/LPBK| U1l | TESTC
L12 N12 R12 TXIDLE Ul2 | RST_N
L13 N13 R13 VDD25 Ul3 | RXPLR
L14 | TXCMP | N14 RXD3 R14 NC ui4 VSS

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 12
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L15 TXD6 N15| RXDKO | R15 RXDA4 u1s5 NC
L16 TXD1 N16 TXD7 R16 RXDO Ul6 | RXD6
L17 TXDO N17 TXD5 R17 VDD25 ul7 | vDD25
M1 VSS P1 VDD25 T1 NC

M2 NC P2 NC T2 VDD25

M3 vDD18 P3 NC T3 NC

M4 NC P4 NC T4 NC

M5 P5 NC T5 VDD25

M6 P6 NC T6 vDD18

M7 P7 NC T7 NC

M8 P8 NC T8 NC

M9 P9 VSS T9 NC Blank
M10 P10 PD1 T10 TESTD

M11 P11 | RXVLD | Tl PDO

M12 P12 NC T12 RXIDLE

M13 P13 RXD7 T13 NC

M14| RXSTS1 | P14 RXD5 T14 PCLK

M15 TXD4 P15 RXD1 T15 VSS

M16 TXD3 P16 VSS T16 RXD2

M17 VSS P17 | RXSTSO | T17 RXSTS2

Table 3.3 - Alphabetic Pin List

Pin Name | Pin#| Pin Name | Pin#| Pin Name | Pin#| Pin Name | Pin#| Pin Name | Pin#

NC C3 NC G4 NC F15 NC A6 VSS H7
NC C5 NC E2 TXCMP | L14 NC A2 VSS H8
NC C6 NC F3 NC R3 NC B14 VSS H9
NC C9 NC D3 NC Gl TXP B10 VSS H10
NC cui NC E3 TXD8 D13 NC B6 VSS H11
NC C13 NC E4 TXD9 Ci4 NC B2 VSS J2
NC D6 NC F4 TXD10 E16| VDDI12 Ji4 VSS J7
NC D10 NC C2 TXD11 Di14| VvDD12 K4 VSS J8

NC D11 | RXDK1 | E17 TXD12 D15| VvDD18 Cc4 VSS J9
NC D12| RXDKO | Ni15] TXD13 E14|1 VvDD18 | C10 VSS J10
NC K17 NC T1 TXD14 | Cil6| VvDD18 |C12 VSS Ji1
OPMODEO | R9 NC El TXD15 | Ci17| VDD18 D7 VSS J15
OPMODE1 | U10 NC T13 TXDO L17| VvDD18 | H17 VSS K7
0SC25MO | C1 RXIDLE | T12 TXD1 L16| VDD18 Ji7 VSS K8
0SC25MI | D1 NC T8 TXD2 K14 | VvDD18 L4 VSS K9

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 13
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PCLK T14 NC P8 TXD3 M16| VDD18 M3 VSS K10
PDO T11 NC A16 TXDA4 M15| VvDD18 T6 VSS K11
PD1 P10 RXN Al12 TXD5 N17 | VDD25 D2 VSS L1

PHYSTS | U5 NC A8 TXD6 L15]| VvDD25 | D16 VSS L2
REFCLKN | B1 NC A4 TXD7 N16| VvVDD25 | F17 VSS L7
REFCLKP | Al NC B16 NC U4 VDD25 G2 VSS L8

RST_N U1z RXP B12 NC R6 VDD25 K1 VSS L9

RTERM D8 NC B8 NC T4 vVDD25 | K15 VSS L10

RXD8 F16 NC B4 NC P6 VDD25 P1 VSS L11

RXD9 G15 NC uis NC u2 vDD25 | R13 VSS M1

RXD10 |G16| RXPLR | U13 NC R5 vDD25 | R17 VSS M17

RXD11 | H15 NC T9 NC T3 VDD25 T2 VSS N2

RXD12 | G17 NC R8 NC R4 VDD25 T5 VSS P9

RXD13 | H14 NC F14 NC K2 VDD25 U9 VSS P16

RXD14 J16 NC Gl4 NC K3 vDD25 | U17 VSS R7

RXD15 | H16 NC D17 NC J1 | vVDDPLL | C8 VSS T15

RXDO R16 | RXSTSO | P17 NC N\ VDDRX | Al17 VSS Ul

RXD1 P15| RXSTS1 |M14 NC H1 | VDDRX |A13 VSS u3

RXD2 T16 | RXSTS2 | T17 NC 33 VDDRX | A9 VSS ui4

RXD3 N14 NC P5 NC H2 | VDDRX | A5 VSSGR | Ci15

RXDA4 R15 NC R2 NC H3 | VvDDTX |A15| VSSPLL D9

RXD5 P14 NC P4 |TXDET/LPBK | R11| VDDTX | All| VSSRX B17

RXD6 ui16 NC H4 TXDK1 | E15| VDDTX | A7 VSSRX B13

RXD7 P13 NC F2 TXDKO |K16| VDDTX | A3 VSSRX B9
NC N4 NC G3 NC P7 VSS D4 VSSRX B5
NC P2 NC P12 NC L3 VSS D5 VSSTX B15
NC P3 RXVLD | P11 NC R14 VSS F1 VSSTX B11
NC R1 NC U7 | TXIDLE | R12 VSS G7 VSSTX B7
NC M4 NC U6 NC us VSS G8 VSSTX Cc7
NC N1 SCC R10 NC T7 VSS G9 VSSTX B3
NC N3 TESTC | U1l NC Al4 VSS G10
NC M2 TESTD | T10 TXN A10 VSS Gl
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3.4 Pin Descriptions

Table 3.4 - Pin Descriptions

PIPE Interface

Pin Name |[1/O Sandard Pin# Type Description

RST_N LVCMOS2 Uiz | |Global reset

Parallel interface clock
All data movement across the parallel
interface is synchronous to this clock.
1. For 8-bit mode:
PCLK operates at 250 MHz and is
applied to synchronize all TXD, RXD
data bus and all commands.
PCLK SSTL2 | T14 O |2. For 16-bit mode:
PCLK operatesat 125 MHz and is
applied to synchronize all TXD, RXD
data bus and all commands.
3. For 10-bit mode(TBC):
PCLK operatesat 250 MHz and is
applied to synchronize the TXD data bus
and all commands.
1. For 8-hit and 16-bit modes:
Encodes receiver status and error codes
for thereceived data stream and receiver
detection
000 Received data OK
001 1 SKPadded
010 1SKPremoved
011 Receiver detected
100 8B/10B decode error
RXSTS2:0] SSTL2 | T17, M14, P17 O 101 Elastic Buffer overflow
110 Eladtic Buffer underflow
111 Receiver disparity error
2. For 10-bit modes:
RXSTY2]: RBC, synchronizethe RXD
data bus
RXSTH1]: RXPRSNT, report theresult
of receiver detection
RXSTY0]: RXD9, hit 9 of RXD data
bus
Indicates receiver detection of an electrical
RXIDLE LVCMOS2 T12 O Jidle
Thisisan asynchronous signal.
Used to communicate completion of several
PHYSTS SSTL2 | U5 O |PHY functionsincluding power state
transitions and receiver detection
Indicates symbol lock and valid data on

RXVLD LVCMOS2 P11 O RX Dx and RXDK X
1. For 8-hit and 16-bit modes:
Sets the running disparity to negative
TXCMP 1 SSTL2 | L14 ' |2, For 10-bit mode:
TXD9, bit 9 of TXD data bus
TXIDLE LVCMOS2 R12 | |Forces Tx output to electrical idle
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1. For 8-hit and 16-bit modes:
K-code indication for thereceived
symbols
In 8-bit mode, RXDK = RXDKO
In 16-bit mode, RXDK = {RXDK1,
RXDKO0}

2. For 10-bit mode:
RXDK]JQ]: RXD8, hit 8 of RXD data bus

RXDK[L:0] | SSTL2 | E17,N15 o)

H16, J16, H14, G17, RXDJ[7:0]: Parallel data output bus for all
. H15, G16, G15, F16, 8-hit, 16-bit and 10-hit modes
RXD[15:0] SSTLa | P13, U16, P14, R15, o RXD[15:0]: Pardlel data output bus for
N14, T16, P15, R16 16-bit mode only
1. For 8-hit and 16-bit modes:
K-code indication for the transmitted
symbols
. In 8-bit mode, TXDK = TXDKO
TXDK]J1:0] SSTL2 | E15,K16 I In 16-bit mode, TXDK = {TXDKL,
TXDKO}
2. For 10-bit mode;
TXDK]JQ]: TXDS8, hit 8 of TXD data bus
C17, C16, E14, D15, TXDJ[7:0]: Pardld datainput bus for all
. D14, E16, C14, D13, 8-hit, 16-hit and 10-bit modes
TXD[15:0] SSTLZ| N16, L15, N17, M15, I TXD[15:0]: Parallel datainput bus for
M16, K14, L16, L17 16-bit mode only
TXDET/LPBK| LVCMOS2 R11 | |Recelver detection/L oopback

Setsthe power states
00 PO, normal operation
01 POs, low recovery timelatency,
PD[1:0] LVCMOS2 P10, T11 I power saving state
10 P41, longer recovery time(64us max)
latency, lower power state
11 P2, lowest power state

RXPLR LVCMOS2 u13 | |Invertsthe polarity on the RXP/RXN

Power and Ground Signals

Pin Name Pin# Type Description
D2, D16, F17, G2, K1, K15, P1, .
VDD25 R13, R17, T2, T5, U9, U17 P |2.5V Power Suppliesfor genera |/O
vVDD18 €4, C10, Cli’/l[g)?.’rg'l?’ 7, L4, P [1.8V Power Suppliesfor core and bias voltage
VDD12 J14, K4 P |1.25V Reference Voltage for high speed 1/0
D4, D5, F1, G7, G8, 9, G10, G11,
H7, H8, H9, H10, H11, J2, J7, J8,
J9, J10, J11, J15, K7, K8, K9, K10, .
VSS k111112 L7 L8 Lo, L10, L11, |  |Digital ground
M1, M17, N2, P9, P16, R7, T15, U1,
U3, ul14
VDDPLL Cc8 P |1.8V Power Suppliesfor internal PLL
VSSPLL D9 P |Ground for internal PLL
VDDRX Al7,A13,A9, A5 . .
VSSRX B17. B13. BY, B5 P [1.8V Power Suppliesfor receiver part
VDDTX A15,A11,A7, A3 . i
VSSTX B15, B11, B7, C7, B3 P |1.8V Power Suppliesfor transceiver part
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VSSGR Ci15 P |Ground for the guard ring of the SerDes block
Serial Signals
Pin Name Pin# Type Description
RXN Al12 I Received seria input, complement
RXP B12 I Received serial input, true
RTERM D8 | Conn_ects an _exte_rnal 5._1KWresi stor to ground for calibrating the
on-chip termination resistors
TXN A10 O |Transmitted seria output, complement
TXP B10 O [Transmitted seria output, true
Other Signals
Pin Name 1o Pin# Type Description
Sandard yp P
REFCLKP | Analogue Al | |Reference clock signal
REFCLKN | Analogue B1 | |Reference clock signal
0SC25MO | Crystal c1 o |Connect to 25MHz crystal when using
crystal as the reference clock source
Connect to 25MHz crystal/oscillator
Crystal/ . .
OSC25MI | o iy D1 | |when using crystal/oscillator asthe
reference clock source
TESTC/SMC | LVCMOS2 ull | |Test clock/SMBus clock
TESTD/SMD | LVCMOS2 T10 /O |Test datalSMBuUs data
Configures clock input source
When SCC=1, the chip clock sourcesfrom a
pair of differential signals, REFCLKP and
SCcC LVCMOS2 R10 | |REFCLKN, with anominal frequency of 100
MHz.
When SCC=0, the chip clock sourcesfrom a
crystal at 25MHz.
Operational Mode of the GL9711
00 8-bit mode
OPMODE[1:0]| LVCMOS2 U10, R9 I 01 16-bit mode
10 10-bit mode
11 Internal use only
A2,A4, A6, A8,
Al4,A16, B2, B4,
B6, B8, B14, B16,
C2, C3, C5, C6,
C9, C11, C13, D3,
D6, D10, D11, ) .
NC - D12, D17, EL E2, No connection
E3, E4, F2, F3, F4,
F14, F15, G1, G3,
G4, G14, H1, H2,
H3, H4, J1, 33, X4,
K2, K3, K17, L3,
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M2, M4, N1, N3,
N4, P2, P3, P4, P5,
Po6, P7, P8, P12,
R1, R2, R3, R4,
R5, R6, RS, R14,
T1,T3, T4, T7,T8,
T9, T13, U2, U4,
U6, U7, U8, U15

Note: ”NC” pins should be left open on circuit board.

Table 3.5 - Parameter of Buffer |/O

V|H V||_ VOH VOL
(Input High Voltage, |(Input Low Voltage, | (Output High Voltage, | (Output L ow Voltage,
Buffer type V) V) V) V)
Min | Norm M ax Min | Norm | Max Min Norm M ax Min Norm M ax
LVCMOS2 17 - - - - 07 | 24 - - - - 0.4
SSTL2 157 - - - - 0.93 | 1.76 - - - - 0.74
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CHAPTER 4 REGISTERS
There are someregisters built-in the GL9711 for test purpose. These registers can be accessed through a serial

bus interface using pin TESTC and TESTD. Registers at Offset 05h ~ 0Bh are for internal test only. Please be
careful to leave them as default val ues.

4.1 Registers Base Address

Table4.1 - Base Address for Registers

M nemonic Offset Description Default
REVID 00h Revision ID and Auto-calibration Result Register 8’ bxxxx Ixxx
XCVROPT 01h Transceiver Option Register 8’hE9
LPBKTEST 02h BIST and Beacon/Test Data Pattern Register, Part 1 8’h00
BCNPAT2 03h Beacon/Test Data Pattern Register, Part 2 8’h03
BCNPAT3 04h Beacon/Test Data Pattern Register, Part 3 8’hFF

- 05h For internal test only -
- 06h For internal test only -
- 07h For internal test only -
- 08h For internal test only -
- 0%h For internal test only -
- OAh For internal test only -
- 0Bh For internal test only -

BT 0OCh Buffer Test Register 8’h00
SLCDT 0Dh Seria Loopback and Comma Detect Test Register 8’h00
Notation:
R/W Read / Write
R/O Read Only
W/O Write Only
R/W1C Read / Write “1” to Clear
R/W/C Read / Write and hardware automatic Clear
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Offset 00h — REVID

4.2 Registers Descriptions

Default value = 8’bxxxxIxxx

REV3 REV2 REV1 REVO BY1 RCALO RCAL1 RCAL2
R R R R R R R R
7-4 REV[3:0] Chiprevision code
3 BY1 x1 package

2-0 RCAL[0:2]

Offset 01h — XCVROPT

Calibration result of on-chip termination resistors

Default value = 8hE9

Swi

SWO0

BWO

BW1

RDEF

FEVAL

R/W

R/W

R/W

R/W

R/W

R/W

7-6 SWI[1.0] Swing control of transmitter output
Output Swing (Differentia, peak-to-peak)
00 0.6V

01 0.8v

10 1.0V

11 1.2v

De-emphasis control of transmitter output
Amount of De-emphasis

00 No de-emphass

01 -1.6dB

10 -3.5dB

11 -6.0dB

Bandwidth control of clock recovery circuit
Relative Bandwidth

00 1

01 2

10 4

11 Reserved

Disable calibration of on-chip termination resistors and leave the resistors to
their default value

Force calibration of on-chip termination resistors
When RDEF=0, writing a oneto this bit will make theresistors re-calibrated. This
bit isauto-cleared and aways read as zero.

5-4 DEM[L:0]

3-2 BW[0:1]

1 RDEF

0 FEVAL
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Offset 020 — LPBKTEST .eeuteuiuteceuseeuiereuseneuiusiureseesenruiesiiencesencnnee. Default value = 8°h00

BCN17 BCN16

BISTO

BIST1

R/W

R/W

R/W

R/W

7-5 BIST[0:2]

Select of built-in test pattern

Bit

00x
100
010
110
101

011

Pattern

BIST disabled

0000000000
1111111111

0000000000
1111111111

0101010101
0011111010
1100000101
0011111010
1100000101

0101010101
1010101010
0101010101
10100°01010
01011°10101

111 PRBS pattern
It should be noted that the expected pattern while BIST[0:2]=011 is the same as
BIST[0:2]=101. But when coming out of the transmitter, the two bits with “*” in
BIST[0:2]=011 are different from BIST[0:2]=101. As a result, even when there is
no bit error, there will be bit errors intentionally introduced to verify the BIST
circuit isfunctional.

4 RESERVED -

3-0 BCNJ[19:16] Data pattern for beacon and TXTEST

Offset 03N —BCNPAT2 ceuieeuieienieneiuieniereneuneniusenieseusentuieseceneiensene. Default value = 8°h03
BCN15 BCN14 BCN13 BCN12 BCN11 BCN10 BCN9 BCN8
R/W R/W R/W R/W R/W R/W R/W R/W

7-0 BCN[15:8] Data pattern for beacon and TXTEST

Offset 04h —BCNPAT3 .ieuuiuienieuiiuieieuiiuiinreniiuienreniienteniusensieneisensens Default value = 8’hFF
BCN7 BCN6 BCN5 BCN4 BCN3 BCN2 BCN1 BCNO
R/W R/W R/W R/W R/W R/W R/W R/W
7-0 BCNJ[7:0] Data pattern for beacon and TXTEST
Offset OCN — BT 4iuuieieieieruriiiieteieieiususususustatererasususanseseseseserasaniesesen: Default value = 8°h00
-- -- DDR REN TXTEST PLPBK SKPDEL | SKPADD
- - R/W R/W R/W R/W R/W R/W

7-6 RESERVED -

5 DDR Enable DDR at PIPE interface and make PCLK = 125MHz @ 8/10-bit mode

4 REN Enable terminator for REFCLKP/N

3 TXTEST Enable trangmitter test with data pattern BCN[19:0], which are programmed in
REGO02h, 03h and 04h

2 PLPBK Enable parale loopback of PCS
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1 SKPDEL Enable SKP deleting test of SKP ordered sets
0 SKPADD Enable SKP adding test of SKP ordered sets
Offset ODN — SLCDT aueierereiiionseserorossasesssossnsessessssssnsasossnsosaseimnssssas Default value = 8°h00
- SLPBK - - - FENCD - -
- R/W - - - R/W - -
7 RESERVED -
6 SLPBK Enable serial loopback
5-3 RESERVED -
2 FENCD Force comma detect

1-0 RESERVED -

4.3 SMBus Protocal

GL9711 registers are programmed by System Management Bus (SMBus). Fig. 4.1 shows the SMBus
topology. The Vpp power is 2.5V +/- 10% and the pull up resistor is 1KQ. Both SMBCLK and SMBDAT
lines are hi-directional, connected to 2.5V supply voltage through a pull-up resistor. The operating frequency
is 10~100KHz and the SMBus address of GL9711 is 7°h2C.

Vg = 2.5V

I

Rp=1K(2 GLI711
TESTC TESTD
l SMBCLK
l . SMBDAT

Operating frequency : 10~100 KHz
Address of GLS711 =7T'h2C

Figure 4.1 — SMBus Topology of GL9711
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SMBus uses fixed voltage levels to define the logic “ZERO” and logic “ONE” on the bus respectively. The data
on SMBDAT must be stable during the “HIGH” period of the clock. Data can change gate only when SMBCLK
islow. Fig. 4.2 illustrates the rel ationships.

SMBDAT / X \
SMBCLK /

data line
Stable: Zhange cf
data valid Data allcwed

Figure 4.2 — Data Validity

Two unique bus situations define a message START and STOP condition.

1. A HIGH to Low transition of the SMBDAT line while SMBCLK is HIGH indicates a message START
condition.

2. A LOW to HIGH trandgition of the SMBDAT line while SMBCLK is HIGH defines a message STOP
condition.

SMBDAT \/ N/
SMBCLK s/ . /lp

start condition stop condition

Figure 4.3 - START and STOP Condition
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Every byte consists of 8 hits. Each byte transferred on the bus must be followed by an acknowledge hit. Bytes
are transferred with the most significant bit (MSB) first. Fig. 4.4 illustrates the positioning of acknowledge
(ACK) and not acknowledge (NACK) pulses relative to other data.

selayuisl LS A O e O
MSB NOT ACK
DATAQUTPUT
B FECEIVER ACK
swmekrron T [\ f1\_f2\ f7\__J8\__[e\
Clock pulse

START For acknowledgment

Figure4.4 — ACK and NACK Signaling of SMBus

Below is akey to the protocol diagrams.

1 7 1 1 8 1
S | Slave Address | Wr | A | Data Byte | A
X X
S Start Condition
Sr Repeated Start Condition
Rd Read (bit value of 1)
Wr Write (bit value of 0)
X Shown under afield indicates that that
field isrequired to have the value of ‘x’
A Acknowledge (this bit position may be
‘0’ for an ACK or ‘1’ for aNACK)
P Stop Condition
[] Master-to-GL9711
O GL9711-to-Master

Figure 4.5 - SMBus Packet Protocol Diagram Element Key
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The firg byte of a Write Byte access is the command code. The next one byte is the data to be written. In this
example the master asserts GL9711’s address followed by the write bit. GL9711 acknowledges and the master
delivers the command code. GL9711 again acknowledges before the master sends the data byte. GL9711
acknowledges the data byte, and the entire transaction is finished with a STOP condition.

1 7 1 1 8 1 8 1 1
S | Slave Address | Wr [ A | Command Code | A | Data Byte |A | P

Figure 4.6 — Write Byte Protocol

Reading data is dightly more complicated than writing data. Firgt the host must write a command to GL9711.
Then it must follow that command with a repeated START condition to denote a read from GL9711’s address.
GL9711 then returns one byte of data.

Note that there is no STOP condition before the repeated START condition, and that a NACK signified the end
of theread transfer.

1 7 1 1 8 11 7 1 1 8 1 1
S | Slave Address | Wr | A| Command Code | A | Sr | Slave Address |Rd [ A | Data Byte | A | P
1

Figure 4.7 — Read Byte Protocol

GL9711 requires a minimum time (16us) to reach the deady state after power on. So the master must dart
programming &t least 16us later after power on.

L 2

al
-

e i\ Wessssssssss
SN
E >16us ;

Power on

Figure 4.8 — The Minimum Wait Time from Power on to Programming Registers
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CHAPTER 5 BLOCK DIAGRAM

5.1 Simplified Diagram

Tntertee V] PCS K=

1

Operational
Registers

¥

- - Test Bus
Configuration CZD Controller

Figure 5.1 - Simplified Diagram

SerDes

PLL

TXP
TXN

RXN

REFCLKP
REFCLKN
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5.2 Transmitter Data Path Per Lane

Data
x16 or x8
PCLK
.
Optional 16, 8-bit
-
TXCMP ——» 250 M Hz
8b 10b Encoding —
TXDKO,TXDK1 — P

[ > From PLL
L oopback path from receiver

. . 25 GHz W,
Paralld to Serial Conversion

TXIDLE ————»»
Transmitter Differential Driver

TXDET/LPBK —————p»f

TXP TXN

Figure5.2 - Transmitter Data Path per Lane
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5.3 Receiver Data Path Per Lane

RXP RXN
Differential Recieiver ————» RXIDLE
25 GHz -
Clock Recovery Circuit
-
\
Data Recovery Circuit <
(DRC)
g
RXPLR ———p»| Serial to Paralle
—— P K28.5 Detection —»RXVLD

x10
Recovered Symbol Clock
-t

. Buffer Overflow/Under flow

—P Elastic Buffer
SKP Added/Removed » R iver
eceiv
—RXST
Decode Error Status STS
—>
x10 Disparity
Error
250 MHZ —¢—p» 8b 10b Decoder

» RXDK

' D
L@’L L oopback path to transmitter

> )
Optional 8, 16-bit
PCL ——
Data
x16 or x8

Figure 5.3 - Receiver Data Path per Lane
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CHAPTER 6 FUNCTION DESCRIPTION

6.1 Clock and Reset

The clock source of the GL9711 comes externally from either the 100 MHz differential clock pair or the 25MHz
crystal, which is selectable by pin SCC. The GL9711 usesthe clock source with its PLL to generate the 2.5 GHz
bit rate for transmitting and receiving.

The GL9711 also drives a clock output for the synchronization of MAC interface. Since the MAC interface can
be configured to 8-hit, 16-bit and 10-bit mode, the clock, PCLK, runs at 250 MHz for 8-bit mode and 125 MHz
for 16-bit mode. The MAC should use the rising edge of the clock to send and receive parallel data.

To initialize the GL9711, the MAC should assert the reset of the GL9711 to low. While the reset is asserted, the
MAC should also make TXDET/LPBK deasserted, TXIDLE asserted, TXCMP deasserted, RXPLR deasserted
and PD[1:0] = P1. When the GL9711 senses its reset asserted, it will drive its PHY STS high immediately. After
the reset deasserted, the GL9711 requires typically 16.7us for internal PLL stable and then trangtions its
PHY STS to low. When MAC deasserts the reset, it should monitor the state of PHYSTS to make sure the
GL9711 isready for normal operation.

6.2 Recelver Detection

The receiver detection can only be performed while the GL9711 isin P1 state. To instruct the GL9711 to enter a
receiver detection sequence, the MAC asserts TXDET/LPBK and hold it asserted until the GL9711 asserts
PHY STS for response. While finishing the receiver detection, the GL9711 will assert PHYSTS and present a
appropriate value to RXSTS[2:0] to signal a detection completion. When the MAC detects PHY STS asserted, it
knows the detection result from RXSTS[2:0] and can deassert TXDET/LPBK.

6.3 Beacon Transmitting and Detection

Beacon transmitting is required for the GL9711 in P2 state to wake up the receiver in the other sde of the link.
When the GL9711 isin P2 state, the MAC can deassert TXIDLE to ingtruct the GL9711 to repeatedly tranamit a
beacon.

For the beacon receiving sde, if the GL9711 receives a beacon, it will trangtion RXIDLE to low to indicate an
exit from electrical idle. When the GL9711 isin P2 state and MAC senses the RXIDLE transitioned from high to
low, it knows a beacon has been detected.

6.4 Receiver Status Report

I  Add and Remove a SKP
The GL9711 implements an elastic buffer to compensate the clock rate difference between the recovery clock
and its transmit clock. While receiving a SKP ordered-set, compliant to PCl Express Base specification
REV. 1.0a, the GL9711 can insert or remove one SKP symbol in the SKP ordered-set to avoid the buffer
overrun or underrun. Whenever adding or removing a SKP symbol, the GL9711 will signa PHYSTS and
corresponding RXSTS2:0] to MAC.

SKP Ordered-Set Received RXSTS Code
Add aSKP 001b
Remove a SKP 010b
1 Recelver Detected
Detected Result RXSTS code
Receiver not present 000b
Receiver present 011b

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 29



GENESYS

lllll

GL9711 PCI Express™ PIPE x1 PHY

1 8B/10B Decode Error
When the GL9711 decodes the received 10-bit symbol and detects an error code which does not
correspond to any valid data, it will replace the code with an EDB symbol, assert PHY STS and encode
RXSTS[2:0] with the values of decode error status, 3’b100.

1 Elastic Buffer Overrun and Underrun
When the overrun or underrun of the eastic buffer occurs, the GL9711 will assert PHY STS and encode
RXSTS[2:0] with the values of decode error status.

Elastic Buffer RXSTS Code
Overrun 101b
Underrun 110b

In the case of eagtic buffer overrun, the GL9711 drops the symbal. For the elastic buffer underrun, the
GL9711 inserts the EDB symbol. The PHYSTS and RXSTS2:0] are presented on the MAC interface
during the clock cycle where GL9711 drops or insertsthe symbal.

1 Disparity Errors
To report a disparity error detected, the GL9711 asserts PHY STS and encodes RXST §[2:0] with the values
of decode error status, 3’b111.

6.5 L oopback

The GL9711 supports a Loopback mode to re-transmit its received data. When the MAC sets the GL9711 in PO
state and asserts TXDET/LPBK, the GL9711 enters a Loopback. In Loopback, the GL9711 transmits data from it
received data instead of MAC interface. Meanwhile, it presents the received data on the MAC interface as
normal operation.

When set into Loopback mode and acting as a Loopback dave according to the PCI Express Base Specification
Rev. 1.0a, the GL9711 received data from the Loopback master. If the master intends to end the Loopback, it
sends an electrical idle ordered-set to the GL9711. When the MAC detects the eectrical idle ordered-set, it
de-asserts TXDET/LPBK and asserts TXIDLE to instruct the GL9711 to stop Loopback. The MAC should take
carethe GL9711 hasretransmit at least three bytes of the electrical idle before it makes the GL9711’s tranamitter
into eectrical idle.

6.6 Polarity Inversion

The GL9711 supports lane polarity inversion. While pin RXPLR asserted, the GL9711 inverts its received data
on the MAC interface.

6.7 Setting Negative Disparity

To set the running disparity to negative, the MAC asserts TXCMP for one PCLK cycle that matches with the
data that isto be transmitted where running disparity is negative.

©2000-2006 Genesys Logic Inc. - All rights reserved. Page 30



&

GENESYS

ccccc

GL9711 PCI Express™ PIPE x1 PHY

6.8 Behavior Summary

PD[1:0] | TXDET/LPBK TXIDLEX Behavior
0 0 GL9711 is transmitting data from MAC interface normally.
=5 0 1 GL9711 isnot trangmitting and isin electrical idle.
1 0 GL9711 enters Loopback mode.
1 1 lllega
— X 0 lllega
X 1 GL9711 isnot tranamitting and isin electrical idle.
X 0 lllega
P1 0 1 GL971lisidle.
1 1 GL9711 performs areceiver detection.
X 0 GL9711 transmits a beacon.
& X 1 GL971lisidle.

6.9 Power Saving Support

The GL9711 supports four power states including PO, POs, P1 and P2 and can be controlled to perform Active
State Power Management on a PCl Express link. PO is the normal operationa state where data and control
packets can be transmitted and received. When directed from PO to a lower power state, the GL9711 can
immediately take appropriate power saving actions. The power saving scheme of the GL9711 for various power
down gtatesislisted in the table below.

PD[1:0] Transmitter Receiver PLL PCLK Output
PO On On On On
High-impedance
REs Electrical Idle On On On
S Off but exit from
P1 Fgh-impecance Electrical Idieis on on
detectable
Hé?gcémcgﬁ?j?ce Off but exit from
P2 n e Electrical Idieis Off Off
(Capable of transmitting detectable
a Beacon)
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6.10 Operation Mode and M ulti-Functional Pins
There are four modes for GL9711 operation which is selected by pin OPMODE[1:0].

Mode [1] [Q] Description
1 0 0 8 bit mode
2 0 1 16 bit mode
3 1 0 10 bit mode
4 1 1 Internal use only

Mode 1: The GL9711 is configured into 8-bit parallel bus.
The pardlé busis synchronous with PCLK at 250 MHz.
Mode 2: The GL9711 actsas a 1-lane PHY with a 16-bit parallel interface at 125 MHz.

Mode 3: The GL9711 is configured as a SerDes with 10-bit parallel bus.
Mode 4: For internal use only

Table6.1 - Pin Functions

Pin Number Mode 1 Mode 2 Mode 3
T14 PCLK(O) PCLK(O) TBC(O)
C17 TXD15(1)

C16 TXD14(l)
E14 TXD13(l)
D15 TXD12(l)
D14 TXD14(l)
E16 TXD10(l)
Cil4 TXDI(I)
D13 TXDg(I)
N16 TXD7(I) TXD7(I) TXD7(l)
L15 TXD6(I) TXD6(I) TXD6(I)
N17 TXD5(1) TXD5(1) TXD5(1)
M15 TXDA(I) TXDA(I) TXD4(I)
M16 TXD3(I) TXD3(I) TXD3(I)
K14 TXD2(I) TXD2(I) TXD2(I)
L16 TXD1(I) TXD1(I) TXDA(I)
L17 TXDO(I) TXDO(I) TXDO(I)
E15 TXDK1(I)
K16 TXDK(I) TXDKO(I) TXDg(I)
R12 TXIDLE(I) TXIDLE(I) TXIDLE(I)
L14 TXCMP(I) TXCMP(I) TXDI(I)
Ui13 RXPLR(I) RXPLR(I) RXPLR(I)
H16 RXD15(0)
J16 RXD14(0)
H14 RXD13(0)
G17 RXD12(0)
H15 RXD11(0)
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G16 RXD10(0)

G15 RXD9(O)

F16 RXD8(O)

P13 RXD7(0) RXD7(0) RXD7(0)
u16 RXD6(O) RXD6(O) RXD6(O)
P14 RXD5(O) RXD5(0) RXD5(O)
R15 RXD4(O) RXD4(O) RXD4(O)
N14 RXD3(0) RXD3(0) RXD3(O)
T16 RXD2(O) RXD2(O) RXD2(O)
P15 RXD1(O) RXD1(O) RXD1(O)
R16 RXDO(O) RXDO(O) RXDO(O)
E17 RXDK1(O)

N15 RXDK(O) RXDKO(O) RXD8(O)
P11 RXVLD(O) RXVLD(O) RXVLD(O)
T17 RXSTS2(0) RXSTS2(0) RBC(O)
M14 RXSTS1(0) RXSTS1(0) RXPRSNT(O)
P17 RXSTS0(0) RXSTS0(0) RXD9(O)
us PHYSTS(O) PHYSTS(0O) PHY STS(O)
T12 RXIDLE(O) RXIDLE(O) RXIDLE(O)
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CHAPTER 7 ELECTRICAL CHARACTERISTICS

7.1 DC Voltage Specifications

Table 7.1 - DC Voltage Specifications

Symbol Par ameter Min Typ M ax Unit
VDD25 |PHY Interface Voltage 2.375 25 2.625 Vv
VDD18 |CoreVoltage 171 18 1.89 Vv
VDD12 |Reference Voltage for PHY Inerface 11875 | 1.25 | 13125 \Y,
VDDTX |Voltage for Trangmitters 171 18 1.89 V
VDDRX |Voltage for Receivers 171 18 1.89 \%
VDDPLL |Voltagefor PLL 171 18 1.89 Vv
7.2 Transmit and Receive Latency Time
Table 7.2 - Transmit and Receive Latency Time
Symbol Par ameter Min Typ M ax Unit
Transmit Latency, time for data moving from
Trx1ar |MAC interface (PCLK rising edge) to TX serial| 25 - 30 ns
lines (thefirst bit of 10-bit symbol)
Receive Latency, time for data moving from RX
Trxrar |Serid lines (the first bit of 10-bit symbol) to| 48 - 54 ns
MAC interface (PCLK risng edge)
7.3 Trangition Time of Power State
Table 7.3 - Transition Time of Power State
Symbol Par ameter Min Typ M ax Unit
Time for PHY to return to PO, after having been
Trospo  |iN POs. Timeis measured when PD[1:0] areset to| 52 - 74 ns
PO until the PHY asserts PHYSTS
Time for PHY to return to PO, after having been
Tpi-po in P1. Time is measured when PD[1.0] are set to] 52 - 74 ns
PO until the PHY asserts PHYSTS
Time for PHY to return to P1, after having been
Tepr  |in P2. Timeis measured when PD[1:0] are set to| 16 - 17 ns
P1 until the PHY asserts PHYSTS
Time for PHY to return to POs, after having been
Tropos  |iN PO. Time is measured when PD[1:0] are set to| 52 - 74 ns
POs until the PHY asserts PHYSTS
Time for PHY to return to P1, after having been
Tro-p1 in PO. Time is measured when PD[1.0] are set to] 52 - 74 ns
P1 until the PHY asserts PHYSTS
Time for PHY to return to P2, after having been
Teorz  |in PO. Time is measured when PD[1:0] are set to] 16 - 17 ns

P2 until the PHY asserts PHYSTS
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7.4 Power Consumption
I Power Consumption

Table 7.4 - Power Consumption of Each Power Statein Different Operation Mode

Current at Current at Power
Current at 2.5V o Oper ation| Power ; ;
Analogue 1.8V | Digital 1.8V - Operation Mode | Consumption
(mA) Condition| Sate
(mA) (mA) (mw)
16-bit @125MHz
59 20 57 All on PO 412.1
PCLK
PLL on
16-bit @125MHz
12 71 49 TXidle | POs 246
PCLK
RX on
PLL on
16-bit @125MHz
12 64 38 TXide | P1 213.6
PCLK
RX idle
PLL off
16-bit @3.13MHz
6 36 6 TXide | P2 90.6
PCLK
RX idle

7.5 Differential Transmitter and Receiver Serial Output
I  Transmitter Serial Output
Table 7.5 - Transmitter Serial Output

Symbol Par ameter Min Typ M ax Unit
ul Unit interval 399.88| 400 | 400.12 ps
V1x-DiFep-p Differential peak to peak output voltage | 0.8 - 1.2 ul
De-emphasized  differentid  output| i i
Trx-evE Minimum TX eye width 0.7 - - Ul
Maximum time between the jitter
Tx-EYE-MEDIAN-to-MAX-JTTER|MEdian and maximum deviation from - - 0.15 Ul
the median
Trxrise, D+/D- TX output rise/fall time 0125 | - : ul
TTX-FALL
RMS AC peak common mode output
V1x-cM-acp voltage P P - - 20 mA
Vv Absolute delta of DC common mode| 1 A
TX-CM-DC-ACTIVEIDLE-DELTA |y ol tage during LO and dectrica idle 0 i 00 m
Vv Absolute delta of DC common mode| 0 i o5 mA
TX-CM-DC-LINE-DELTA Voltage baween D+ and D_
V1x-IDLE-DIFFp Electrical idle differential peak output| O - 20 mA
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voltage
o |t e o A o0 |
V1x-pe-cm The TX DC common mode voltage 0 - 3.6 \
| T%-sHORT TX short circuit current limit - - 20 mA
TTX-IDLE-MIN Minimum time spent in electrical idle 50 - - ul
Maximum time to transition to a valid
T1x-IDLE-SET-TO-IDLE eectrical idle after sending an electrical| - - 20 ul
idle ordered set
Maximum time to transition to valid TX
Trx-IpLeToDIFF-DATA | SPECifications after leaving an electrical| - - 20 ul
idle condition
RL1x-pire Differential return loss 12 - - dB
RL1x.cm Common mode return loss 6 - - dB
Z1x-DIFF-DC DC differential TX impedance 80 100 120 Q
Crx AC coupling capacitor 75 - 200 nF
Terosslink Crosdlink random timeout 0 - 1 ms
I Receiver Serial Output
Table 7.6 — Receiver Serial Output
Symbol Par ameter Min | Typ M ax Unit
ul Unit interval 399.88| 400 | 400.12 ps
V rx-DIFFp-p Differential input peak to peak voltage | 0.175 - 1.2 \
Trx-EYE Minimum receiver eye width 0.4 - - Ul
Maximum time between the jitter
Trx-EYE-MEDIAN-to-MAx-JTTER|MEdian and maximum deviation from - - 0.3 Ul
the median
VRrx-cM-ACp AC peak common mode input voltage - - 150 mv
RLgx-piFr Differential return loss 15 - - dB
RLgx-cm Common mode return loss 6 - - dB
ZRX-DIFF-DC DC differential input impedance 80 100 120 Q
ZRrx-DC DC input impedance 40 50 60 Q
ZRX-HIGH-IMP-DC Powered down DC input impedance 200k - - Q
V R-IDLE-DET-DIFFp-p Electrical idle detect threshold 65 - 175 mV
T R-IDLE-DET-DIFF-ENTERTIME #}?g’?ggﬁtezreacﬁgﬂ| nlgle enter. detect - - 10 ms
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7.6 Recommended Operating Conditions

Table 7.7 — Temper ature Range

Symbol Par ameter Min Typ M ax Unit
Tancron  [Junction operating temperature range 0 - 125 T
Ta Operating ambient temperature range 0 - 75 T
Tsre Storage temperature range -40 - 150 T

Table 7.8 — Ther mal Char acteristics

temperature for SMT is 255C~2607C)

Symbol Par ameter Min Typ M ax Unit
01 (0 m/s) |Thermal resistance from junction to ambient - 332 - TIw
PS: “(x m/s)” meansthe air flow velocity S
O3 (1 M) (JEDEC JESD51-6 moving air, maximum reflow|  ~ 28.7 ) cw
0 (2 m/s) |[temperature for SMT is 255'c~260°C) - 275 - CIW
Thermal characterization parameter from
junction-to-top center i i 5
Yo |(JEDEC JESD51-2 still air, maximum reflow 0.39 cw
temperature for SMT is 255'C~2607C)
Thermal resistance from junction to case
0 (JEDEC JESD51-2 ill air, maximum reflow - 12.3 - TIW
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CHAPTER 8 PIPETIMING CHARACTERISTICS

8.1 Input Setup, Hold Time and Output Timing

&
L4

TC YCLE

PCLK

OB

T i

DDR
TXDx
TXDKx
TXCMPx

Figure 8.1 — Definition of I nput Setup and Hold Time
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TC VICLE

PCLK

DDR

RXDx
RXDKx .
RXSTSx :
PHYSTS :

SDR

Figure 8.2 — Definition of Output Timing

Table 8.1 - Input Setup, Hold Time and Output Timing for 8-bit SDR Mode

Symbol Par ameter Min Typ M ax Unit

Teveee  |PCLK cycletime 3.99 4 4.01 ns

Duty-y |Duty cyclefor PCLK high 35 - 50 %
Tis Input setup time - - 1 ns
T Input hold time 1 - - ns
Tco Clock to output delay - 2.7 3.2 ns
Ton Output hold time 1 21 - ns

Table 8.2 — Input Setup, Hold Time and Output Timing for 8-bit DDR Mode

Symbol Par ameter Min Typ M ax Unit

Teveee  |PCLK cycletime 7.98 8 8.02 ns
Tis Input setup time - - 14 ns
T Input hold time 0.5 - - ns
Tco Clock to output delay - 15 1.6 ns
Ton Output hold time 0.8 1 - ns
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Table 8.3 - Input Setup, Hold Time and Output Timing for 16-bit Mode

Symbol Par ameter Min Typ M ax Unit
Teveee  |PCLK cycletime 7.98 8 8.02 ns
Duty-y |Duty cyclefor PCLK high 48 - 50 %
Tis Input setup time - - 14 ns
T Input hold time 0.5 - - ns
Tco Clock to output delay - 5.3 5.6 ns
Ton Output hold time 4.3 4.7 - ns
Table 8.4 — Input Setup, Hold Time and Output Timing for 10-bit SDR Mode
Symbol Par ameter Min Typ M ax Unit
Teveee  |PCLK cycletime 3.99 4 4.01 ns
Duty-y |Duty cyclefor PCLK high 35 - 50 %
Tis Input setup time - - 1 ns
T Input hold time 1 - - ns
Tco Clock to output delay - 4 4.2 ns
Ton Output hold time 3.4 3.7 - ns
Table 8.5 - Input Setup, Hold Time and Output Timing for 10-bit DDR Mode
Symbol Par ameter Min Typ M ax Unit
Teveee  |PCLK cycletime 7.98 8 8.02 ns
Tis Input setup time - - 14 ns
T Input hold time 0.5 - - ns
Tco Clock to output delay - 4.1 4.3 ns
Ton Output hold time 35 3.7 - ns
8.2 Reference Timing Information
Table 8.6 — Reference Timing I nfor mation
Symboal Par ameter Min Typ M ax Unit
Trecoer | Timefor receiver detection - 10 - us
T Timing from de-asserting RST_N to the falling i 16.7 i Us
PHYSTS-RESET wge Of H_|YSTS .
Treser  |Reset Assertion Timeto GL9711 10 - - us
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CHAPTER 9 PACKAGE DIMENSION

DIMENSION
SYHRIL MM CMIL)

MIN, MNOM. MAX,
A 140 (55
Al 0,27 037 A3
AZ 096 (38> REF
lo 0.37 (13 047 €19
il 14,93 (SH9) | 1500 <3912 | 1305 (393
E 14,93 (B9 | 1500 <5917 | 1505 £593)
el 080 (32) BSC
D1 12 B0 (3043 BRC
eE 080 (32) BRSO
El 1280 (3042 BSC
Qa0 013 67
Blakb 0.20 (B)
ddol 012 3
JT=1-3 015 67
£FF 0.0 32

NOTE: 1. ALL DIMENSIOME IN MILLIMETERS,

NEEE
| ress @{c]A]8]
Al CORNER O VIEW #t (233X} BATTOM VIEW
- - A1 CORNER
1 2 3 4 &6 4 7 &8 |’ 0 41 12 13 14 16 1B 17 17 18 16 14 43 12 11 iD? B 7 84 B 4 3 2 1
]
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=] | 8 GO0 OoO0 00O OO0 0o 00 08
¢ ‘ t| cOOOCOOOCOQOOOOO0 0D
b »| 00D00000BO0DOCOOD [
£ I | cooo ! caooo
. ‘ Fl ceno J; o000
& s oD O 60000 0000
H ! Wl cooo coo0 0 co00o
J———————+——————— —oe o050 —=20 -0—— —o-6—0-0—[u| w
K K oo DO [+ 3 ] o O OO0 00
L ! L ceno cobdoo 09000
" ‘ v cooo T 0000
N W cooo | o000
P ! F CoODOO0 OO0 O 0CcC0 0000
1] ‘ R OO0 000 O 0000000
T | 1| 00 DOOOOCVOODOOO 0O
u | u E;GDDGGGDTDGDDDDO’}
| (=] '
[ [oaatns | :
5 b
[l
E

9 | .
L oo f|3 - 14 < Ball Pitch 080 (32
= Ball Diameter 040 (1&y
Substrate Thickness 026 <103
Mold Thickness 470 (28

Figure 9.1 - GL9711 233 Pin LFBGA Package
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CHAPTER 10 ORDERING INFORMATION

Table 10.1 - Ordering I nfor mation

Part Number Package Green Version Satus

GL9711-TgGXX |233-pin LFBGA | Green Package XX Engineering Sample
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