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CHAPTER 1 GENERAL DESCRIPTION

The GL9714 is a 4-lane PCI Express PHY Layer Controller, which is compliant with PCI Express Base
Specification rev. 1.0a and Intel’s PHY Interface for the PCI Express Architecture rev. 1.0. It integrates a quad
SerDes and the Physical Coding Sublayer (PCS) which performs 8b/10b encoding and decoding, elastic buffer
and receiver detection, data serialization and deserialization for each lane. The quad SerDes in the GL9714
supports an effective serial interface speed (2.5 Gb/s) of data bandwidth for each lane, intended for use in
ultrahigh-speed bi-directional data transmission system. The GL9714 can also be externally configured for
various combinations of lane number and parallel bus width which is flexible and suitable for x1, x2 or x4 lane
implementation. It also supports four operational states for power management to minimize power consumption.
For production and self-test purposes, the GL9714 provides BIST and an internal loopback capability.

The primary application of this chip is to 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 transmitter is delivered
to the receiver over a serial channel. It is then reconstructed into its original parallel format. The maximum data
transfer rate in each direction is 1 Giga byte per second with the 4-lane configuration. It also offers various
power saving modes to significantly reduce power consumption as well as scalability for a higher data rate in the
future.

©2004-2007 Genesys Logic Inc. - All rights reserved. Page 8
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CHAPTER 2 FEATURES

Complies with PCI Express Base Specification rev. 1.1

Complies with Intel’s PHY Interface for PCI Express Architecture rev. 1.0

Integrates quad 2.5 gigabit per second (Gbps) Serializer/Deserializer

Supports 8-bit or 10-bit parallel interface @250MHz for x1, x2 and x4 implementation
Supports 16-bit parallel interface @125MHz for x1 and x2 configuration

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

Beacon transmission and reception

Receiver detection

Transmission and detection of electrical idle

Clock tolerance for 600 ppm in frequencies between bit 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 10

Above 2.0 kV ESD protection

0.18 wm process

Available in LFBGA-233 package

©2004-2007 Genesys Logic Inc. - All rights reserved. Page 9
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CHAPTER 3 PIN ASSIGNMENT

3.1 Pinout
1716 15 14 13 1211110 9 8 7 6 5 4 3 2 |
é A

A cNoNoNoNoNONONONONONONONONONONONG)

B O0O000000D0OO0O0OOOO0OO0OO

C OCHONONONONONONO) OCHONONONONONONO)

D OOOOOOOO$OOOOOOOO

E OO0O0O0 | OO0O0OO0

F] OO0OOO OO0O0OO0

G OO0O0O0 ON@) i (ON®) OO0O0O0

H OO0 OO0 O0OO0O0O0 OO0O0O0

I+—0 0 00— - 00000— - 0000+

K] OO0OO0O O0O0OO0O0 OO0O0OO0

L ONONONO) OO i (ONO) ONONONO)

M ONONONO) | ONONONO)

N OO0OO0O0 OO0O0O0

P OOOOOOOO%OOOOOOOO

R cNoNoNoNoNONONONONONONONONONONONG)

T O0O0O000D0O0ODOLOODOOOOOO0

8] 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| TXND |[VDDTXD| RXND |VDDRXD| TXNC |VDDTXC| RXNC |VDDRXC
B |REFCLKN| TXPD [VSSTXD| RXPD |[VSSRXD| TXPC |VSSTXC| RXPC |VSSRXC
C |0SC25MO| RXDD7 NC VDD18 NC NC VSSTXC | VDDPLL NC
D | 0SC25MI | VDD25 | RXDD3 VSS VSS NC VDDI18 | RTERM | VSSPLL
E | RXDKD | RXDD1 | RXDD4 | RXDD5
F VSS RXSTSD1| RXDD2 | RXDD6
G | TXCMPD | VDD25 |RXSTSD2| RXDDO VSS VSS VSS
H| TXDD4 | TXDD6 | TXDD7 |RXSTSDO VSS VSS VSS
J | TXDD2 VSS TXDD5 | TXDD3 VSS VSS VSS
K| VDD25 | TXDDO | TXDDI1 | VDDI12 VSS VSS VSS
L VSS VSS TXDKD | VDD18 VSS VSS VSS
M VSS RXDC7 | VDD18 | RXDC4
N | RXDC5 VSS RXDC6 | RXDCO0
P | VDD25 | RXDCI1 | RXDC2 |RXSTSC2 |[RXSTSCO| TXDC3 | TXDKC |RXIDLED VSS
R | RXDC3 |RXSTSC1|TXCMPC| TXDC7 | TXDCS5 | TXDC1 VSS RXPLRD [OPMODEQ

©2004-2007 Genesys Logic Inc. - All rights reserved. Page 10
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T | RXDKC | VDD25 | TXDC6 | TXDC2 | VDD25 | VDDI18 | TXIDLED |RXIDLEC | RXPLRC
U VSS TXDC4 VSS TXDCO | PHYSTS |RXVLDD | RXVLDC | TXIDLEC | VDD25
1 2 3 4 5 6 7 8 9
10 11 12 13 14 15 16 17
A|l TXNB |[VDDTXB| RXNB |(VDDRXB| TXNA |VDDTXA| RXNA |VDDRXA
B| TXPB |VSSTXB| RXPB |VSSRXB| TXPA |VSSTXA| RXPA |VSSRXA
C| VDDI8 NC VDDI18 NC TXDA1 | VSSGR | TXDA6 | TXDA7
D NC NC NC TXDAO | TXDA3 | TXDA4 | VDD25 |RXSTSA2
E TXDAS | TXDKA | TXDA2 | RXDKA
F RXSTSAO| TXCMPA | RXDAO | VDD25
G VSS VSS RXSTSA1| RXDA1 | RXDA2 | RXDA4
H VSS VSS RXDAS | RXDA3 | RXDA7 | VDDI8
J VSS VSS VDDI12 VSS RXDAG6 | VDDI18
K VSS VSS TXDB2 | VDD25 | TXDKB NC
L VSS VSS TXCMPB| TXDB6 | TXDB1 | TXDBO
M RXSTSB1| TXDB4 | TXDB3 VSS
N RXDB3 | RXDKB | TXDB7 | TXDB5
P PD1 RXVLDB |RXVLDA| RXDB7 | RXDB5 | RXDBI1 VSS |RXSTSBO
R| scc | TSRV ITXIDLEB| VDD25 |TXIDLEA| RXDB4 | RXDBO | VDD25
T | TESTD PDO |RXIDLEB|RXIDLEA| PCLK VSS RXDB2 |[RXSTSB2
U |OPMODEL| TESTC | RST_N [RXPLRB VSS RXPLRA | RXDB6 | VDD25
10 11 12 13 14 15 16 17
3.3 Pin List
Table 3.2 - Numeric Pin List
Pin# | Pin Name | Pin# | Pin Name |Pin#| Pin Name |Pin# | Pin Name |Pin#| Pin Name
Al | REFCLKP | C1 | OSC25MO | El RXDKD Gl TXCMPD J1 TXDD2
A2 TXND C2 RXDD7 E2 RXDD1 G2 VDD25 J2 VSS
A3 | VDDTXD | C3 NC E3 RXDD4 G3 | RXSTSD2 | J3 TXDD5
A4 RXND C4 VDD18 E4 RXDD5 G4 RXDDO J4 TXDD3
A5 | VDDRXD | C5 NC ES5 G5 J5
A6 TXNC C6 NC E6 G6 J6
A7 | VDDTXC | C7 VSSTXC E7 G7 VSS J7 VSS
A8 RXNC C8 VDDPLL E8 G8 VSS J8 VSS
A9 | VDDRXC | C9 NC E9 G9 VSS J9 VSS
A10 TXNB C10 VDD18 E10 G10 VSS J10 VSS
All | VDDTXB | Cl11 NC Ell Gl1 VSS J11 VSS
Al2 RXNB C12 VDD18 E12 G12 J12
Al13 | VDDRXB | C13 NC E13 G13 J13

©2004-2007 Genesys Logic Inc. - All rights reserved. Page 11
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Al4 TXNA Cl4 | TXDAI El4 | TXDAS | Gl4 | RXSTSAl | J14 VDD12
Al5 | VDDTXA | C15 VSSGR | E15| TXDKA | G15| RXDAI J15 VSS
Al6 RXNA Cl6 | TXDA6 | EIl6 TXDA2 | Gl6 | RXDA2 J16 RXDA6
Al7 | VDDRXA | C17 TXDA7 E17 | RXDKA | G17| RXDA4 J17 VDD18
B1 | REFCLKN | D1 | OSC25MI | Fl VSS HI TXDD4 K1 VDD25
B2 TXPD D2 VDD25 F2 | RXSTSD1 | H2 TXDD6 K2 TXDDO
B3 | VSSTXD | D3 RXDD3 F3 RXDD2 H3 TXDD7 K3 TXDD1

B4 RXPD D4 VSS F4 RXDD6 H4 | RXSTSDO | K4 VDD12
B5 | VSSRXD | D5 VSS F5 H5 K5

B6 TXPC D6 NC F6 H6 K6

B7 | VSSTXC | D7 VDDI18 F7 H7 VSS K7 VSS
B8 RXPC D8 RTERM F8 H8 VSS K8 VSS
B9 | VSSRXC | D9 VSSPLL F9 HO9 VSS K9 VSS
B10 TXPB D10 NC F10 HI10 VSS K10 VSS
B11 | VSSTXB | DI1 NC F11 HI11 VSS K11 VSS
B12 RXPB D12 NC F12 HI2 K12
B13 | VSSRXB | D13 | TXDAO F13 H13 K13

B14 TXPA D14 | TXDA3 F14 | RXSTSAO | H14 | RXDAS5 |Kl14 | TXDB2
B15 | VSSTXA | D15 | TXDA4 FI5 | TXCMPA | HI5| RXDA3 |KI5 VDD25
B16 RXPA D16 VDD25 F16 RXDAO | H16| RXDA7 |Kl6| TXDKB
B17 | VSSRXA | D17 | RXSTSA2 | F17 VDD25 H17 VDD18 K17 NC

Pin# | Pin Name |Pin#| Pin Name |Pin#| PinName |Pin| Pin Name
L1 VSS N1 RXDCS5 R1 RXDC3 Ul VSS
L2 VSS N2 VSS R2 RXSTSC1 |U2| TXDC4
L3 TXDKD N3 RXDC6 R3 TXCMPC | U3 VSS
L4 VDD138 N4 RXDCO0 R4 TXDC7 U4 | TXDCO

L5 N5 RS TXDCS U5 | PHYSTS
L6 N6 R6 TXDCl1 U6 | RXVLDD
L7 VSS N7 R7 VSS U7 | RXVLDC
L8 VSS N8 R8 RXPLRD U8 | TXIDLEC
L9 VSS NO R9 OPMODEO | U9 | VDD25
L10 VSS N10 R10 SCC U10| OPMODEI
L11 VSS NI1 R11 |TXDET/LPBK|U11| TESTC
L12 NI2 R12 | TXIDLEB |U12| RST_N
L13 NI13 R13 VDD25 U13| RXPLRB

L14 | TXCMPB | N14 | RXDB3 R14 | TXIDLEA |U1l4 VSS
L15 TXDB6 | N15| RXDKB |RI15 RXDB4 Ul5| RXPLRA
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L16 TXDB1 N16 | TXDB7 R16 RXDBO0 Ul6| RXDB6
L17 TXDBO | N17| TXDBS R17 VDD25 Ul17| VDD25
M1 VSS P1 VDD25 Tl RXDKC
M2 RXDC7 P2 RXDC1 T2 VDD25
M3 VDD18 P3 RXDC2 T3 TXDC6
M4 RXDC4 P4 | RXSTSC2 | T4 TXDC2

M5 P5 | RXSTSCO | T5 VDD25
Mo P6 TXDC3 T6 VDD18
M7 pP7 TXDKC T7 TXIDLED
M8 P8 | RXIDLED | T8 RXIDLEC
M9 P9 VSS T9 RXPLRC Blank
M10 P10 PDI T10 TESTD
M1l P11 | RXVLDB | T11 PDO
M12 P12 | RXVLDA | T12 | RXIDLEB
M13 P13 RXDB7 T13 | RXIDLEA
M14 | RXSTSB1 | P14 RXDBS5 T14 PCLK
Ml15| TXDB4 P15 RXDBI1 T15 VSS

Ml16 | TXDB3 P16 VSS T16 RXDB2
M17 VSS P17 | RXSTSBO | T17 | RXSTSB2

Table 3.3 - Alphabetic Pin List

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

NC C3 RXDDO0 G4 | TXCMPA | F15 TXNC A6 VSS H7
NC C5 RXDD1 E2 | TXCMPB | L14 TXND A2 VSS HS8
NC C6 RXDD2 F3 | TXCMPC | R3 TXPA B14 VSS HO9
NC 9 RXDD3 D3 | TXCMPD | GlI TXPB B10 VSS H10
NC Cl1 RXDD4 E3 TXDAO | DI3 TXPC B6 VSS HI1
NC C13 RXDD5 E4 TXDAI1 Cl14 TXPD B2 VSS 12
NC D6 RXDD6 F4 TXDA2 | El6 VDD12 J14 VSS J7
NC D10 | RXDD7 Cc2 TXDA3 | Dl14| VDDI2 K4 VSS J8
NC D11 | RXDKA | E17 TXDA4 | DIS VDDI18 C4 VSS J9

NC D12| RXDKB | NI15| TXDAS El4 VDDI8 C10 VSS J10
NC K17 | RXDKC T1 TXDA6 | Cl16 VDDI18 C12 VSS J11
OPMODEO | R9 RXDKD El TXDA7 | C17 VDD18 D7 VSS J15

OPMODEI | U10 | RXIDLEA | T13 TXDBO L17 VDD18 H17 VSS K7
OSC25MO | C1 | RXIDLEB | T12 TXDBI1 L16 VDD18 J17 VSS K8
OSC25MI | D1 | RXIDLEC | T8 TXDB2 | Kl14| VDDI8 L4 VSS K9

PCLK T14 | RXIDLED | P8 TXDB3 |Ml16| VDDI8 M3 VSS K10
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PDO T11 RXNA Al6| TXDB4 |Ml15| VDDI8 T6 VSS K11
PD1 P10 RXNB Al2 | TXDBS N17 VDD25 D2 VSS L1
PHYSTS | US RXNC A8 TXDB6 L15 VDD25 D16 VSS L2
REFCLKN | Bl RXND A4 TXDB7 | N16 VDD25 F17 VSS L7
REFCLKP | Al RXPA B16 | TXDCO U4 VDD25 G2 VSS L8
RST_N Ul2 RXPB B12 | TXDClI R6 VDD25 K1 VSS L9

RTERM D8 RXPC B8 TXDC2 T4 VDD25 K15 VSS L10
RXDAO | Fl6 RXPD B4 TXDC3 P6 VDD25 P1 VSS L11

RXDAL G15| RXPLRA | UI5 TXDC4 U2 VDD25 R13 VSS M1
RXDA2 |Gl6| RXPLRB |U13 TXDC5 RS VDD25 R17 VSS M17

RXDA3 | H15| RXPLRC | T9 TXDC6 T3 VDD25 T2 VSS N2
RXDA4 | G17| RXPLRD | R8 TXDC7 R4 VDD25 T5 VSS P9
RXDAS | H14 | RXSTSAO | F14 TXDDO K2 VDD25 U9 VSS P16
RXDA6 J16 | RXSTSAl | G14| TXDDI K3 VDD25 ul17 VSS R7
RXDA7 | H16 | RXSTSA2 | D17 | TXDD2 I VDDPLL | C8 VSS T15

RXDBO | R16 | RXSTSBO | P17 TXDD3 J4 | VDDRXA | Al7 VSS Ul
RXDBI1 P15 | RXSTSB1 |Ml14| TXDD4 H1 | VDDRXB | Al3 VSS u3
RXDB2 T16 | RXSTSB2 | T17 TXDD5 J3 | VDDRXC | A9 VSS Ul4
RXDB3 | N14 | RXSTSCO | P5 TXDD6 H2 | VDDRXD | A5 VSSGR | C15
RXDB4 | R15 | RXSTSC1 | R2 TXDD7 H3 | VDDTXA | A15| VSSPLL D9
RXDBS5 P14 | RXSTSC2 | P4 |TXDET/LPBK| R11 | VDDTXB | A1l | VSSRXA | B17
RXDB6 | Ul6 | RXSTSDO | H4 TXDKA | EI5 | VDDTXC | A7 | VSSRXB | BI13
RXDB7 P13 | RXSTSD1 | F2 TXDKB | K16 | VDDTXD | A3 | VSSRXC | B9

RXDCO N4 | RXSTSD2 | G3 TXDKC pP7 VSS D4 | VSSRXD | BS
RXDC1 P2 | RXVLDA | P12 | TXDKD L3 VSS D5 | VSSTXA | BI15
RXDC2 P3 | RXVLDB | P11 | TXIDLEA | R14 VSS F1 VSSTXB | B11
RXDC3 R1 | RXVLDC | U7 | TXIDLEB | R12 VSS G7 | VSSTXC | B7
RXDC4 M4 | RXVLDD | U6 | TXIDLEC | U8 VSS G8 | VSSTXC | C7
RXDC5 NI SCC R10 | TXIDLED | T7 VSS G9 | VSSTXD | B3

RXDC6 N3 TESTC Ull TXNA Al4 VSS G10
RXDC7 M2 TESTD T10 TXNB Al10 VSS Gl1
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3.4 Pin Descriptions

Table 3.4 - Pin Descriptions

PIPE Interface

Pin Name

1/0 Standard

Pin#

Type

Description

RST_N

LVCMOS2

Ul2

I

Global reset

PCLK

SSTL2_1

T14

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 TXDx, RXDx data bus
and all commands.

2. For 16-bit mode:
PCLK operates at 125 MHz and is applied
to synchronize all TXDx, RXDx data bus
and all commands.

3. For 10-bit mode(TBC):
PCLK operates at 250 MHz and is applied
to synchronize the TXDx data bus and all
commands.

RXSTSA[2:0]
RXSTSB[2:0]
RXSTSC[2:0]
RXSTSD[2:0]

SSTL2_I

D17, G14, F14
T17, M14, P17
P4,R2, P5
G3, F2, H4

1. For 8-bit and 16-bit modes:
Encodes receiver status and error codes for
the received data stream and receiver
detection
000 Received data OK
001 1 SKP added
010 1 SKP removed
011 Receiver detected
100 8B/10B decode error
101 Elastic Buffer overflow
110 Elastic Buffer underflow
111 Receiver disparity error
2. For 10-bit modes:
RXSTSx[2]: RBCx, synchronize the RXDx
data bus
RXSTSx[1]: RXPRSNTX, report the result
of receiver detection
RXSTSx[0]: RXDx9, bit 9 of RXDx data
bus

RXIDLEA~D

LVCMOS2

T13,T12, T8, P8

Indicates receiver detection of an electrical
idle
This is an asynchronous signal.

PHYSTS

SSTL2_I

uUs

Used to communicate completion of several
PHY functions including power state
transitions and receiver detection

RXVLDA~D

LVCMOS2

P12, P11, U7, U6

©)

Indicates symbol lock and valid data on RXDx
and RXDKx

TXCMPA~D

SSTL2_1

F15,L14, R3, Gl

Sets the running disparity to negative

TXIDLEA~D

LVCMOS2

R14,R12, U8, T7

Forces Tx output to electrical idle

RXDKA~D

SSTL2_1

E17,N15,T1, El

K-code indication for the received symbols

RXDA[7:0]

SSTL2_1

H16,J16, H14, G17,
H15, G16, G15, F16

Q|10 |~~~

Parallel data output bus

©2004-2007 Genesys Logic Inc. - All rights reserved.

Page 15



GENESYS

GL9714 PCI Express' ™ PIPE x4 PHY

RXDB[7:0] P13, U16, P14, R15,
. N14, T16, P15, R16
RXDCI[7:0] M2, N3, N1, M4,
RXDD[7:0] R1, P3, P2, N4
C2, F4, E4, E3,
D3, F3, E2, G4
TXDKA~D SSTL2 1 E15, K16, P7, L3 I |K-code indication for the transmitted symbols
C17, C16, E14, D15,
D14, El6,C14,D13
?igggg} N16,L15, N17, M15,
: M16, K14, L16, L17 :
TXDC[7:0] SSTL2_ 1 R4, T3, RS, U2. I |Parallel data input bus
. P6, T4, R6, U4
TXDD[7:0] H3, H2,J3, HI,
J4,J1,K3, K2
TXDET/LPBK| LVCMOS2 R11 I |Receiver detection/Loopback
Sets the power states
00 PO, normal operation
01 POs, low recovery time latency, power
PD[1:0] LVCMOS2 P10, T11 I saving state
10 P1, longer recovery time(64us max) latency,
lower power state
11 P2, lowest power state
RXPLRA~D | LVCMOS2 | Ul5,U13,T9, R8 I |Inverts the 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, U7 P |2.5V Power Supplies for general I/O
VDD18 ¢4, €1, C121\,/11§7:FI6{17, I17, 14, P |1.8V Power Supplies for core and bias voltage
VDD12 J14, K4 P |1.25V Reference Voltage for high speed I/O
D4, D5, F1, G7, G8, G9, G10,
Gl11, H7, H8, H9, H10, H11, J2,
J7,18,19,710,J11, J15, K7, K8, .
VSS K9, K10,K11,L1,12,L7,18, | © [Pigital ground
L9, L10,L11, M1, M17, N2, P9,
P16, R7,T15,U1, U3, Ul14
VDDPLL C8 1.8V Power Supplies for internal PLL
VSSPLL D9 Ground for internal PLL
VDDRXA~D Al7,A13,A9, A5 . .
VSSRXA~D B17, B13. B9, B5 P |1.8V Power Supplies for receiver part
VDDTXA~D Al5,A11,A7, A3 . .
VSSTXA~D B15,B11, B7, C7, B3 P |1.8V Power Supplies for transceiver part
VSSGR C15 P |Ground for the guard ring of the SerDes block
Serial Signals
Pin Name Pin# Type Description
RXNA~D Al6, Al12, A8, A4 I |Received serial input, complement
RXPA~D B16,B12, B8, B4 I |Received serial input, true
RTERM D8 I |Connects an external 5.1KQ resistor to ground

©2004-2007 Genesys Logic Inc. - All rights reserved.
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for calibrating the on-chip termination resistors
TXNA~D Al4, A10, A6, A2 O |Transmitted serial output, complement
TXPA~D B14,B10, B6, B2 O |Transmitted serial output, true
Other Signals
Pin Name 1O Pin# Type Description
Standard P P
REFCLKP | Analogue Al I |Reference clock signal
REFCLKN | Analogue Bl I |Reference clock signal
OSCISMO Crystal 1 o Connect to 25MHz crystal when using
crystal as the reference clock source
Crvstal/ Connect to 25MHz crystal/oscillator when
0SC25MI rysta D1 I |using crystal/oscillator as the reference
Oscillator
clock source
TESTC/SMC | LVCMOS2 Ull I |Test clock/SMBus clock
TESTD/SMD | LVCMOS2 T10 I/O |Test data/SMBus data
Configures clock input source
When SCC=1, the chip clock sources from a pair
of differential signals, REFCLKP and REFCLKN,
SCC LVEMOS2 R10 I with a nominal frequency of 100 MHz.
When SCC=0, the chip clock sources from a
crystal at 25MHz.
Operational Mode of the GL9714
00 4 lanes, 8 bit mode
OPMODE][1:0]| LVCMOS2 U10, R9 I | 01 2lanes, 16 bit mode
10 4 lanes, 10 bit mode
11 Internal use only
C3, C5, C6, C9,
Cl11, C13, D6, .
NC - D10, D11, D12, | ~ No connection
K17

Table 3.5 - Parameter of Buffer 1/0

VIH VIL VOH VOL
(Input High Voltage, | (Input Low Voltage, | (Output High Voltage, | (Output Low Voltage,
Buffer type V) V) V) V)
Min | Norm Max Min | Norm | Max Min Norm Max Min Norm Max
LVCMOS2 1.7 - - - - 0.7 24 - - - - 0.4
SSTL2 1.57 - - - - 0.93 | 1.76 - - - - 0.74
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CHAPTER 4 REGISTERS

There are some registers built-in the GL9714 for test purpose. These registers can be accessed through a serial
bus interface using pin TESTC and TESTD. Registers at Offset 05h ~ OBh are for internal test only. Please be
careful to leave them as default values.

4.1 Registers Base Address
Table 4.1 - Base Address for Registers

Mnemonic Offset Description Default
REVID 00h Revision ID and Auto-calibration Result Register 8 bxxxx0xxx
XCVROPT 01h Transceiver Option Register 8’hE9
LPBKTEST 02h BIST and Beacon/Test Data Pattern Register, Part 1 8’h00
BCNPAT?2 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 -
- 0Ah For internal test only -
- 0Bh For internal test only -
BT 0Ch Buffer Test Register 8’h00
SLCDT 0Dh Serial 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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4.2 Registers Descriptions

Offset 00h — REVID ...ccceiiieeieaeeianeeeanecosacconsoanasosnsscanssasascannsoans Default value = 8’bxxxx(0xxx
REV3 REV2 REV1 REVO0 BY1 RCALO RCALI1 RCAL2
R R R R R R R R

7-4 REV][3:0]
3 BY1

2-0 RCALJ[0:2]

Chip revision code
x1 package
Calibration result of on-chip termination resistors

Offset 01h — XCVROPT ....cceieieeeeeeeeneeeeeconssccossssssssossssssssssessssssssssses Default value = 8’hE9
SW1 SWO0 DEM1 DEMO BWO BW1 RDEF FEVAL
R/W R/W R/W R/W R/W R/W R/W R/W

7-6 SW[1:0]

5-4 DEM[1:0]

3-2 BW[0:1]

Swing control of transmitter output
Output Swing (Differential, 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-emphasis

01 -1.6dB

10 -3.5dB

11 -6.0dB

Bandwidth control of clock recovery circuit
Relative Bandwidth

00
01
10
11

1
2
4
Reserved

1 RDEF Disable calibration of on-chip termination resistors and leave the resistors to

their default value
0 FEVAL

Force calibration of on-chip termination resistors
When RDEF=0, writing a one to this bit will make the resistors re-calibrated. This

bit is auto-cleared and always read as zero.
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Offset 02h — LPBKTEST ......ccco0eeeteutueeieeususurciueusucsesesssuneessasncecens Default value = 8°h00

BISTO BIST1 BIST2 -- BCN19 BCN18 BCN17 BCN16
R/W R/W R/W -- R/W R/W R/W R/W

7-5 BIST[0:2] Select of built-in test pattern
Bit  Pattern
00x BIST disabled
100 0000000000 0000000000
010 1111111111 1111111111
110 0101010101 0101010101
101 0011111010 1010101010
1100000101 0101010101
011 0011111010 10100701010
1100000101 01011710101
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 is functional.
4 RESERVED

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

Offset 03h — BCNPAT 2 ...ccoueiieieaeeeeaeeeaneeeanccosassosasossssosnssonsscssasennss Default value = 8°’h03
BCNI15 BCN14 BCN13 BCN12 BCN11 BCN10 BCN9 BCNS8
R/W R/W R/W R/W R/W R/W R/W R/W

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

Offset 04h — BCNPAT3 ....cuuiieiieroneeiatonsonsssasonsoeassssosssasssssnsssnssnssnss 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 BCNI[7:0] Data pattern for beacon and TXTEST
Offset OCh — BT .....ueiieeiieiieciascseesoascsasssosssssssssassssssossssssssssssosssnsas Default value = 8’h00
- - DDR -- TXTEST - SKPDEL | SKPADD
-- -- 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
3 TXTEST Enable transmitter test with data pattern BCN[19:0], which are programmed in
REGO2h, 03h and 04h
1 SKPDEL Enable SKP deleting test of SKP ordered sets
SKPADD Enable SKP adding test of SKP ordered sets
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Offset ODh — SLCDT ....cciieuiieeeeeeeeneeeesosasccessssssscssssssssssssssssssssessssssns Default value = 8’h00

SLPBKA | SLPBKB SLPBKC | SLPBKD | FENCDA | FENCDB | FENCDC | FENCDD

R/W R/W R/W R/W R/W R/W R/W R/W
7 SLPBKA Enable serial loopback of lane A
6 SLPBKB Enable serial loopback of lane B
5 SLPBKC Enable serial loopback of lane C
4 SLPBKD Enable serial loopback of lane D
3 FENCDA Force comma detect of lane A
2 FENCDB Force comma detect of lane B
1 FENCDC Force comma detect of lane C
0 FENCDD Force comma detect of lane D
Offset 14h — SECNTA ....ccuioiieeeeseeienroeseasonsosessusonsssassnssssssassssssonssasans Default value = 8’h00

SECNTA7 | SECNTA6 | SECNTAS5 | SECNTA4 | SECNTA3 | SECNTA2 | SECNTA1 | SECNTAO

R R R R R R R R

7-0 SECNTA[7:0] Error count of SLPBKA.

Offset 15h — SECNTB .....ceiiiieeeeneieeereanceanccosascosssecsnsossssassssosssassassanss Default value = 8°h00

SECNTB7 | SECNTB6 | SECNTBS | SECNTB4 | SECNTB3 | SECNTB2 | SECNTB1 | SECNTBO
R R R R R R R R

7-0 SECNTBJ[7:0] Error count of SLPBKB.

Offset 16h — SECNTC ....cieuiieeeeeeaneeaneeeanscosaasosnsossasossssssssossssossessasnses Default value = 8’h00

SECNTC7 | SECNTC6 | SECNTCS | SECNTC4 | SECNTC3 | SECNTC2 | SECNTCI1 | SECNTCO
R R R R R R R R

7-0 SECNTC(C[7:0] Error count of SLPBKC.

Offset 17h — SECNTD ...cciiiieiieeeeeennneeeseonscssecssssssesssssssssssssssssssssnssssnss Default value = 8’h00

SECNTD7 | SECNTD6 | SECNTDS5 | SECNTD4 | SECNTD3 | SECNTD2 | SECNTD1 | SECNTDO
R R R R R R R R

7-0 SECNTD[7:0] Error count of SLPBKD.

PS: Please write “0” to the unused bits when programming a register.

©2004-2007 Genesys Logic Inc. - All rights reserved. Page 21




\S

GENESYS

L o & 1 c

GL9714 PCI Express' ™ PIPE x4 PHY

4.3 SMBus Protocol

GL9714 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 bi-directional, connected to 2.5V supply voltage through a pull-up resistor. The operating frequency
is 10~100KHz and the SMBus address of GL9714 is 7°h2C.

Vg = 2.5V

I

Rp=1KQ GLI714

TESTC TESTD

l l SMBCLK

- SMBDAT

Operating frequency ;. 10~100 KHz
Address of GL9714=T"h2C

Figure 4.1 - SMBus Topology of GL9714

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 state only when SMBCLK
is low. Fig. 4.2 illustrates the relationships.

SMBDAT / X \
SMBCLK /

data line
Stable: Change of
data valid Data allowed

Figure 4.2 — Data Validity
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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 transition of the SMBDAT line while SMBCLK is HIGH defines a message STOP
condition.

SMBDAT \| / N/
SMBCLK s/ N [lp

start condition stop condition

Figure 4.3 - START and STOP Condition

Every byte consists of 8 bits. Each byte transferred on the bus must be followed by an acknowledge bit. 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.

=ekerainiil S Y D U U
MSB NOT ACK
DATA OUTFUT

B RECEIVER ! IIACK
et Y N AU FY [1\__J8\__Jo\

Clock pulse
START For acknowledgment

Figure 4.4 — ACK and NACK Signaling of SMBus
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Below is a key to the protocol diagrams.

1 / 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 a field indicates that that

field is required to have the value of ‘x’

A Acknowledge (this bit position may be
‘0’ for an ACK or ‘1’ for a NACK)

P Stop Condition

[] Master-to-GL9714

N GL9714-to-Master

Figure 4.5 — SMBus Packet Protocol Diagram Element Key

The first 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 GL9714’s address followed by the write bit. GL9714 acknowledges and the master
delivers the command code. GL9714 again acknowledges before the master sends the data byte. GL9714
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 slightly more complicated than writing data. First the host must write a command to GL9714.
Then it must follow that command with a repeated START condition to denote a read from GL9714’s address.
GL9714 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 the read transfer.

1 7 1 1 8 1 1 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
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GL9714 requires a minimum time (16us) to reach the steady state after power on. So the master must start

programming at least 16us later after power on.

[ LI

L J

al
-

i SMBDAT K
: SMBCLK :
; iS
E >16us E

Power on

/S S

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

5.1 Simplified Diagram

PHY/MAC <:> PCS CZD TXPA TXPC
Interface TXNA TXNC
RXPA RXPC

Quad RXNA RXNC
@ SerDes :} : TXPB TXPD

TXNB TXND

RXPB RXPD
Operational RXNB RXND
Registers
Test Bus REFCLKP
oniigtiration Controller PLL REFCLKN

Figure 5.1 - Simplified Diagram

©2004-2007 Genesys Logic Inc. - All rights reserved. Page 26



GENESYS

L o & 1 c

GL9714 PCI Express' ™ PIPE x4 PHY

5.2 Transmitter Data Path Per Lane

Data
x16 or x8
PCLK
Optional 16, 8-bit
-
TXCMP ———» , 250 MHz
8b 10b Encoding DS
TXDK0,TXDK1 ————p»
[ > From PLL
Loopback path from receiver
2.5 GHz ),

Parallel to Serial Conversion

TXIDLE ——— |
Transmitter Differential Driver

TXDET/LPBK ———

TXP TXN

Figure 5.2 - Transmitter Data Path per Lane
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5.3 Receiver Data Path Per Lane

RXP RXN
Differential Recieiver b RXIDLE
2.5 GHz -
Clock Recovery Circuit
-
\ /
Data Recovery Circuit <
(DRO)
g
RXPLR ———» Serial to Paralle
————»{ K28.5 Detection —»RXVLD
x10

Recovered Symbol Clock

-t

Buffer Overflow/Underflow

—— Elastic Buffer
SKP Added/Removed Recei
Decode Error - ecerver —»RXSTS
Status
——
x10 Disparity
Error
250 MHz —¢—» 8b 10b Decoder

» RXDK

' D
x8 Loopback 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 GL9714 comes externally from either the 100 MHz differential clock pair or the 25MHz
crystal, which is selectable by pin SCC. The GL9714 uses the clock source with its PLL to generate the 2.5 GHz
bit rate for transmitting and receiving.

The GL9714 also drives a clock output for the synchronization of MAC interface. Since the MAC interface can
be configured to 8-bit and 16-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 GL9714, the MAC should assert the reset of the GL9714 to low. While the reset is asserted, the
MAC should also make TXDET/LPBK deasserted, TXIDLEx asserted, TXCMPx deasserted, RXPLRx
deasserted and PD[1:0] = P1. When the GL9714 senses it reset asserted, it will drive its PHYSTS high
immediately. After the reset deasserted, the GL9714 requires typically 16.7us for internal PLL stable and then
transitions its PHYSTS to low. When MAC deasserts the reset, it should monitor the state of PHYSTS to make
sure the GL9714 is ready for normal operation.

6.2 Receiver Detection

The receiver detection can only be performed while the GL9714 is in P1 state. To instruct the GL9714 to enter a
receiver detection sequence, the MAC asserts TXDET/LPBK and hold it asserted until the GL9714 asserts
PHYSTS for response. While finishing the receiver detection, the GL9714 will assert PHYSTS and present a
appropriate value to RXSTSx[2:0] to signal a detection completion. When the MAC detects PHYSTS asserted, it
knows the detection result from RXSTSx[2:0] and can deassert TXDET/LPBK.

6.3 Beacon Transmitting and Detection

Beacon transmitting is required for the GL9714 in P2 state to wake up the receiver in the other side of the link.
When the GL9714 is in P2 state, the MAC can deassert TXIDLEX to instruct the GL9714 to repeatedly transmit
a beacon.

For the beacon receiving side, if the GL9714 receives a beacon, it will transition RXIDLEX to low to indicate an
exit from electrical idle. When the GL9714 is in P2 state and MAC senses the RXIDLEX transitioned from high
to low, it knows a beacon has been detected.

6.4 Receiver Status Report

®  Add and Remove a SKP
The GL9714 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 PCI Express Base specification
REV. 1.0a, the GL9714 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 GL9714 will signal PHYSTS and
corresponding RXSTS[2:0] to MAC.

SKP Ordered-Set Received RXSTS Code
Add a SKP 001b
Remove a SKP 010b
() Receiver Detected
Detected Result RXSTS code
Receiver not present 000b
Receiver present 011b
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®  8B/10B Decode Error
When the GL9714 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 PHYSTS and encode
RXSTSx[2:0] with the values of decode error status, 3°b100.

® Elastic Buffer Overrun and Underrun
When the overrun or underrun of the elastic buffer occurs, the GL9714 will assert PHYSTS and encode
RXSTSx[2:0] with the values of decode error status.

Elastic Buffer RXSTS Code
Overrun 101b
Underrun 110b

In the case of elastic buffer overrun, the GL9714 drops the symbol. For the elastic buffer underrun, the
GL9714 inserts the EDB symbol. The PHYSTS and RXSTSx[2:0] are presented on the MAC interface
during the clock cycle where GL9714 drops or inserts the symbol.

®  Disparity Errors
To report a disparity error detected, the GL9714 asserts PHYSTS and encodes RXSTSx[2:0] with the
values of decode error status, 3’b111.

6.5 Loopback

The GL9714 supports a Loopback mode to re-transmit its received data. When the MAC sets the GL9714 in PO
state and asserts TXDET/LPBK, the GL9714 enters a Loopback. In Loopback, the GL9714 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 slave according to the PCI Express Base Specification
Rev. 1.0a, the GL9714 received data from the Loopback master. If the master intends to end the Loopback, it
sends an electrical idle ordered-set to the GL9714. When the MAC detects the electrical idle ordered-set, it
de-asserts TXDET/LPBK and asserts TXIDLE to instruct the GL9714 to stop Loopback. The MAC should take
care the GL9714 has retransmit at least three bytes of the electrical idle before it makes the GL9714°s transmitter
into electrical idle.

6.6 Polarity Inversion

The GL9714 supports lane polarity inversion. While pin RXPLRx asserted, the GL9714 inverts its received data
on the MAC interface.

6.7 Setting Negative Disparity

To set the running disparity to negative, the MAC asserts TXCMPx for one PCLK cycle that matches with the
data that is to be transmitted where running disparity is negative.
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6.8 Behavior Summary

PD[1:0] | TXDET/LPBK TXIDLEx Behavior
0 0 GL9714 is transmitting data from MAC interface normally.
o 0 1 GL9714 is not transmitting and is in electrical idle.
1 0 GL9714 enters Loopback mode.
1 1 Illegal
e X 0 Illegal
X 1 GL9714 is not transmitting and is in electrical idle.
X 0 Illegal
P1 0 1 GL9714 is idle.
1 1 GL9714 performs a receiver detection.
X 0 GL9714 transmits a beacon.
v X 1 GL9714 is idle.

6.9 Power Saving Support

The GL9714 supports four power states including PO, POs, P1 and P2 and can be controlled to perform Active
State Power Management on a PCI Express link. PO is the normal operational state where data and control
packets can be transmitted and received. When directed from PO to a lower power state, the GL9714 can
immediately take appropriate power saving actions. The power saving scheme of the GL9714 for various power
down states is listed in the table below.

PD[1:0] Transmitter Receiver PLL PCLK Output
PO On On On
High-impedance
I Electrical Idle On On
Hich-i d Off but exit from
P1 1gh-umpecance Electrical Idle is On On
Electrical Idle
detectable
Hé%h'lmpidlzfl‘ce Off but exit from
P2 ectrical idle Electrical Idle is Off Off
(Capable of transmitting
detectable
a Beacon)
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6.10 Operation Mode and Multi-Functional Pins
There are four modes for GL9714 operation which is selected by pin OPMODE[1:0].

Mode [1] [0] Description
1 0 0 4 lanes, 8 bit mode
2 0 1 2 lanes, 16 bit mode
3 1 0 4 lanes, 10 bit mode
4 1 1 For scan test only

Mode 1: The GL9714 is configured into an x4 lane, 8-bit parallel bus and acts as a 4-lane PCI Express PHY.
The parallel bus is synchronous with PCLK at 250 MHz. By transitioning both TXCMPx and
TXIDLEX to high for individual lane, the GL9714 in this mode is able to behave as an x1 or x2 PHY.

Mode 2: The GL9714 acts as a 2-lane PHY with a 16-bit parallel interface at 125 MHz. In this mode, only
lane B and lane C are activated. Again, by disabling either lane using TXCMPx and TXIDLEXx,
the GL9714 can be configured into an x1 PHY with16-bit parallel bus.

Mode 3: The GL9714 is configured as a quad SerDes with 10-bit parallel bus.

Mode 4: For scan test only

Table 6.1 - Pin Functions

Pin Number Mode 1 Mode 2 Mode 3
T14 PCLK(O) PCLK(O) TBC(O)
C17 TXDA7(I) TXDB15() TDA7(I)
Cl6 TXDAG6(I) TXDB14(1) TDA6(I)
El4 TXDAS5() TXDB13(1) TDAS5()
D15 TXDA4(I) TXDB12(I) TDA4(I)
D14 TXDA3(I) TXDBI11(I) TDA3(I)
El6 TXDA2(I) TXDB10(I) TDA2(I)
Cl4 TXDAI(D) TXDBI(I) TDA1()
D13 TXDAO() TXDBS(I) TDAO(I)
N16 TXDB7(I) TXDB7(I) TDB7(1)
L15 TXDB6(I) TXDB6(I) TDB6(I)
N17 TXDB5(I) TXDB5(I) TDB5(I)
M15 TXDB4(I) TXDB4(I) TDB4(I)
M16 TXDB3(I) TXDB3(I) TDB3(I)
K14 TXDB2(I) TXDB2(I) TDB2(I)
L16 TXDBI(I) TXDBI(I) TDB1(I)
L17 TXDBO(I) TXDBO(I) TDBO()

R4 TXDC7(I) TXDCI15() TDC7(I)
T3 TXDC6(I) TXDC14(1) TDC6(I)
R5 TXDC5(I) TXDC13(1) TDC5(I)
U2 TXDC4(I) TXDC12(1) TDC4(I)
P6 TXDC3(I) TXDCI11(I) TDC3(I)
T4 TXDC2(I) TXDC10(I) TDC2(I)
R6 TXDCI1(I) TXDCI(I) TDCI1(I)
U4 TXDCO(I) TXDCS8(I) TDCO(I)
H3 TXDD7(I) TXDC7(I) TDD7(I)

©2004-2007 Genesys Logic Inc. - All rights reserved.

Page 32



&

GL9714 PCI Express' ™ PIPE x4 PHY

GENESYS

L o & 1 c

H2 TXDD6(I) TXDC6(T) TDD6(I)
13 TXDD5(I) TXDC5(I) TDD5(I)
HI1 TXDD4(I) TXDC4(I) TDDA4(I)
14 TXDD3(I) TXDC3(I) TDD3(I)
J1 TXDD2(I) TXDC2(I) TDD2(])
K3 TXDDI1(I) TXDCI1(I) TDDI(I)
K2 TXDDO(I) TXDCO(I) TDDO(I)
ElS TXDKA(I) TXDKB1(I) TDAS(I)
K16 TXDKB(I) TXDKBO(I) TDBS(I)
P7 TXDKC(I) TXDKCI(I) TDCS(I)
L3 TXDKD(I) TXDKCO(I) TDDS(I)
R14 TXIDLEA(I) TXIDLEA(I)
RI12 TXIDLEB(I) TXIDLEB(I) TXIDLEB(I)
U8 TXIDLEC(]) TXIDLEC(]) TXIDLEC(])
T7 TXIDLED(I) TXIDLED(I)
F15 TXCMPA(I) TDAY(I)
L14 TXCMPB(I) TXCMPB(I) TDBI(I)
R3 TXCMPC(I) TXCMPC(I) TDCI(I)
Gl TXCMPD(]) TDDY(I)
uls RXPLRA(]) RXPLRA(I)
Ul13 RXPLRB(I) RXPLRB(I) RXPLRB(I)
T9 RXPLRC(T) RXPLRC(T) RXPLRC(T)
RS RXPLRD(]) RXPLRD(I)
H16 RXDA7(0) RXDB15(0) RDA7(0)
J16 RXDAG6(0) RXDB14(0) RDA6(0)
H14 RXDA5(0) RXDB13(0) RDA5(0)
G17 RXDA4(0) RXDB12(0) RDA4(0)
HIS5 RXDA3(0) RXDB11(0) RDA3(0)
Gl16 RXDA2(0) RXDB10(0) RDA2(0)
Gl15 RXDAI1(O) RXDB9(0) RDA1(0)
F16 RXDAO(O) RXDBS(0) RDAO(O)
P13 RXDB7(0) RXDB7(0) RDB7(0)
Ul6 RXDB6(0) RXDB6(0) RDB6(0)
Pl4 RXDB5(0) RXDBS5(0) RDB5(0)
R15 RXDB4(0) RXDB4(0) RDB4(0)
N14 RXDB3(0) RXDB3(0) RDB3(0)
T16 RXDB2(0) RXDB2(0) RDB2(0)
P15 RXDB1(0) RXDB1(0) RDB1(0)
R16 RXDB0(0) RXDB0(0) RDBO(O)
M2 RXDC7(0) RXDC15(0) RDC7(0)
N3 RXDC6(0) RXDC14(0) RDC6(0)
NI RXDC5(0) RXDC13(0) RDC5(0)
M4 RXDC4(0) RXDC12(0) RDC4(0)
RI RXDC3(0) RXDC11(0) RDC3(0)
P3 RXDC2(0) RXDC10(0) RDC2(0)

©2004-2007 Genesys Logic Inc. - All rights reserved.

Page 33



&

GL9714 PCI Express' ™ PIPE x4 PHY

GENESYS

L o & 1 c

P2 RXDC1(0) RXDC9(0) RDC1(0O)
N4 RXDCO0(O) RXDCS(0) RDCO(O)
2 RXDD7(0) RXDC7(0) RDD7(0)
F4 RXDD6(0) RXDC6(0) RDD6(0)
E4 RXDD5(0) RXDC5(0) RDD5(0)
E3 RXDD4(0) RXDC4(0) RDD4(0)
D3 RXDD3(0) RXDC3(0) RDD3(0)
F3 RXDD2(0) RXDC2(0) RDD2(0)
E2 RXDD1(0) RXDC1(0) RDD1(0)
G4 RXDDO0(0) RXDCO0(O) RDDO(O)
El17 RXDKA(O) RXDKB1(0) RDAS(0)
NI15 RXDKB(O) RXDKBO0(0) RDBS(O)
T1 RXDKC(O) RXDKC1(0) RDCS8(0)
El RXDKD(0) RXDKCO0(0) RDDS(0)
P12 RXVLDA(O) RXVLDA(O)
P11 RXVLDB(0) RXVLDB(0) RXVLDB(O)
U7 RXVLDC(O) RXVLDC(O) RXVLDC(O)
U6 RXVLDD(O) RXVLDD(O)
D17 RXSTSA2(0) RBCA(O)
Gl4 RXSTSA1(0) RXPRSNTA(O)
Fl4 RXSTSA0(O) RDA9(O)
T17 RXSTSB2(0) RXSTSB2(0) RBCB(O)
Mi14 RXSTSB1(0) RXSTSB1(0) RXPRSNTB(O)
P17 RXSTSBO(O) RXSTSBO(O) RDB9(0)
P4 RXSTSC2(0) RXSTSC2(0) RBCC(0)
R2 RXSTSC1(0) RXSTSC1(0) RXPRSNTC(O)
PS5 RXSTSCO(O) RXSTSCO(O) RDC9(0)
G3 RXSTSD2(0) RBCD(O)
F2 RXSTSD1(0) RXPRSNTD(O)
H4 RXSTSDO(O) RDD9(0)
Us PHYSTS(O) PHYSTS(O) PHYSTS(O)
T13 RXIDLEA(O) RXIDLEA(O)
T12 RXIDLEB(O) RXIDLEB(O) RXIDLEB(O)
TS RXIDLEC(O) RXIDLEC(O) RXIDLEC(O)
P8 RXIDLED(O) RXIDLED(O)
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CHAPTER 7 ELECTRICAL CHARACTERISTICS

7.1 DC Electrical Characteristics

Table 7.1 - DC Electrical Characteristics

Symbol Parameter Min Typ Max Unit
VDD25 |PHY Interface Voltage 2.375 2.5 2.625 v
VDD18 |Core Voltage 1.71 1.8 1.89 v
VDDI12 |Reference Voltage for PHY Interface 1.1875 1.25 1.3125 v

VDDTXA

VDDTXB .

VDDTXC Voltage for Transmitters 1.71 1.8 1.89 v

VDDTXD

VDDRXA

VDDRXB .

VDDRXC Voltage for Receivers 1.71 1.8 1.89 v

VDDRXD

VDDPLL |Voltage for PLL 1.71 1.8 1.89 A%

7.2 Transmit and Receive Latency Time

Table 7.2 - Transmit and Receive Latency Time

Symbol Parameter Min Typ Max Unit
Transmit Latency, time for data moving from
Trxiar |MAC interface (PCLK rising edge) to TX serial| 25 - 30 ns

lines (the first bit of 10-bit symbol)

Receive Latency, time for data moving from RX
Trxaar |serial lines (the first bit of 10-bit symbol) to| 48 - 54 ns
MAC interface (PCLK rising edge)

7.3 Transition Time of Power State

Table 7.3 — Transition Time of Power State

Symbol Parameter Min Typ Max Unit
Time for PHY to return to PO, after having been
Tpos.po  |in POs. 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 PO, after having been
Tpipo 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 PO, after having been
Tpopi in P2. Time is measured when PD[1:0] are set to 16 - 17 us
PO until the PHY asserts PHYSTS
Time for PHY to return to POs, after having been

Tpopos  |in PO. Time is measured when PD[1:0] are set to| 52 - 74 ns
PO until the PHY asserts PHYSTS
Tpo-pi Time for PHY to return to P1, after having been| 52 - 74 ns
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in PO. Time is measured when PD[1:0] are set to
PO until the PHY asserts PHYSTS

Time for PHY to return to P2, after having been
Tpop2 in PO. Time is measured when PD[1:0] are set to 16 - 17 us
PO until the PHY asserts PHYSTS
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7.4 Power Consumption

® Power Consumption with 2-Lanes and 4-Lanes Operation

Table 7.4 — Typical Power Consumption with 2-Lanes, 4-Lanes, and 1.2V Differential Peak to

Peak Output Voltage
Current at | Current at Current at Power
Current at Operation| Power
Analogue | Digital 1.8V |Reference Voltage Operation Mode | Consumption
2.5V (mA) Condition| State
1.8V (mA) (mA) 1.25V (mA) (mW)
8-bit @250MHz
184 285 128 0 All on PO 1203.4
PCLK, 4-Lanes
PLL on
8-bit @250MHz
14 207 89 0 TXidle | POs 567.8
PCLK, 4-Lanes
RX on
PLL on
8-bit @250MHz
14 174 48 0 TX idle P1 434.6
PCLK, 4-Lanes
RX idle
PLL off
8-bit @3.13MHz
9 146 10 0 TX idle P2 303.3
PCLK, 4-Lanes
RX idle
16-bit @ 125MHz
107 161 81 0 All on PO 703.1
PCLK, 2-Lanes
PLL on
16-bit @125MHz
17 117 65 0 TXidle | POs 370.1
PCLK, 2-Lanes
RX on
PLL on
16-bit @125MHz
17 101 45 0 TX idle P1 305.3
PCLK, 2-Lanes
RX idle
PLL off
16-bit @1.56MHz
9 74 9 0 TX idle P2 171.9
PCLK, 2-Lanes
RX idle
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® Power Consumption with Single-Lane Operation

Table 7.5 — Typical Power Consumption with Single-Lane and 1.2V Differential Peak to Peak

Output Voltage
Current at | Current at Current at Power
Current at Operation| Power
Analogue | Digital 1.8V |Reference Voltage Operation Mode | Consumption
2.5V (mA) Condition| State
1.8V (mA) (mA) 1.25V (mA) (mW)
8-bit @250MHz
51 90 65 0 All on PO 406.5
PCLK
PLL on
8-bit @250MHz
10 72 56 0 TXidle | POs 2554
PCLK
RX on
PLL on
8-bit @250MHz
10 65 45 0 TX idle P1 223
PCLK
RX idle
PLL off
8-bit @3.13MHz
6 37 7 0 TX idle P2 94.2
PCLK
RX idle
16-bit @ 125MHz
59 90 57 0 All on PO 412.1
PCLK
PLL on
16-bit @ 125MHz
12 71 49 0 TXidle | POs 246
PCLK
RX on
PLL on
16-bit @1.56MHz
12 64 38 0 TX idle P1 213.6
PCLK
RX idle
PLL off
16-bit @ 125MHz
6 36 6 0 TX idle P2 90.6
PCLK
RX idle
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7.5 Differential Transmitter and Receiver Serial Output
® Transmitter Serial Output

Table 7.6 — Transmitter Serial Output

Symbol Parameter Min | Typ Max Unit
Ul Unit interval 399.88 | 400 400.12 ps
VIX-DiFEpp Differential peak to peak output voltage 0.8 - 1.2 v

De-emphasized  differential  output

VIx-DE-RATIO voltage (Ratio) -3.0 -3.5 -4.0 dB
TrxEYE Minimum TX eye width 0.7 - - Ul
Maximum time between the jitter
TTX-EYE—MEDIAN-[O-MAX—JITTER median and maximum deviation from - - 0.15 Ul
the median
Trxcrise, D+/D- TX output rise/fall time 0.125 - - Ul
Trx-FaLL
RMS AC peak common mode output
Vix-cm-acp P P - - 20 mV

voltage

Absolute delta of DC common mode

VTX-CM-DCACTIVE-IDLE-DELTA voltage during LO and electrical idle 0 ) 100 mv

Absolute delta of DC common mode

VTX.CM-DC-LINE-DELTA voltage between D+ and D- 0 ) 25 mV

Electrical idle differential peak output

VTX»IDLE-DIFFp voltage 0 - 20 mV
The amount of voltage change allowed
Vrxcrevperect during receiver detection i i 600 mVv
Vrx-pe-cm The TX DC common mode voltage 0 - 3.6 \"
Irx-sHORT TX short circuit current limit - - 90 mA
T rxIDLE-MIN Minimum time spent in electrical idle 50 - - Ul

Maximum time to transition to a valid
T IX.IDLE-SET-TO-IDLE electrical idle after sending an electrical - - 20 Ul
idle ordered set

Maximum time to transition to valid TX

T IX.IDLE-TO-DIFE-DATA specifications after leaving an electrical - - 20 Ul
idle condition

RLtx.pirr Differential return loss 12 - - dB

RLtx.cm Common mode return loss 6 - - dB

Z X DIFF-DC DC differential TX impedance 80 100 120 Q

Lrx.skew Lane-to-lane output skew - - 500 + 2UI| ps

Crx AC coupling capacitor 75 - 200 nF

Terosslink Crosslink random timeout 0 - 1 ms
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® Receiver Serial Output

Table 7.7 — Receiver Serial Output

Symbol Parameter Min Typ Max Unit
Ul Unit interval 399.88 | 400 400.12 ps
VRX-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
T RX-EYE-MEDIAN-to-MAX-JiTTER |Median and maximum deviation from - - 0.3 Ul
the median
Vrx-cM-Acp AC peak common mode input voltage - - 150 mV
RLgx.pirr Differential return loss 15 - - dB
RLrx.cm Common mode return loss 6 - - dB
Z RX-DIFE-DC DC differential input impedance 80 100 120 Q
Zrx-DC DC input impedance 40 50 60 Q
Z RX-HIGH-IMP-DC Powered down DC input impedance 200k - - Q
V RX-IDLE-DET-DIFFp-p Electrical idle detect threshold 65 - 175 mV

Unexpected electrical idle enter detect

T RX.IDLE-DET-DIFE- . . . - - 10 ms
RX-IDLE-DET-DIFF-ENTERTIME | (o b 14 400 oration time

LRX-SKEW Total skew - - 20 ns

7.6 Recommended Operating Conditions

Table 7.8 — Temperature Range

Symbol Parameter Min Typ Max Unit
Tiuncrow  [Junction operating temperature range 0 - 125 T
Ta Operating ambient temperature range 0 - 75 C
Tstc Storage temperature range -40 - 150 C

Table 7.9 — Thermal Characteristics

Symbol Parameter Min Typ Max Unit
054 (0 m/s) |Thermal resistance from junction to ambient - 33.2 - CIW
Oa (1 m/S) PS: “(x m/s)” means the air flow velocity - 287 - CIW

(JEDEC JESDS51-6 moving air, maximum reflow

0, (2 m/s) |temperature for SMT is 255C~260T) - 27.5 - CIW

Thermal characterization parameter from
junction-to-top center 0
Yir (JEDEC JESD51-2 still air, maximum reflow ) 0.39 ) CIW

temperature for SMT is 255°C~2607C)

Thermal resistance from junction to case
0)c (JEDEC JESD51-2 still air, maximum reflow - 12.3 - TIW
temperature for SMT is 255°C~260C)
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CHAPTER 8 PIPE TIMING CHARACTERISTICS

8.1 Input Setup, Hold Time and Output Timing

& P
» it L

TC YCLE

PCLK

DDR

TXDx
TXDKx
TXCMPx

OB

Tis Pl

Figure 8.1 — Definition of Input Setup and Hold Time
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Figure 8.2 — Definition of Output Timing

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

Symbol Parameter Min Typ Max Unit
Teycg  |PCLK cycle time 3.99 4 4.01 ns
Duty-y  |Duty cycle for PCLK high 35 - 50 %
Tis Input setup time requirement1 0.8 - - ns
T Input hold time requirement1 1 - - ns
Tco  |Clock to output delay > - - 3.2 ns
Ton Output hold time > 1 - - ns
Note:

1. Based on data rise time=1.9ns, fall time=1.3ns, and the slew rate is based on 20%~80% measuring.
2. The test load is 10 pf.
3. All setup, hold and Tco numbers include PCLK jitter and SSO, which is about +/- 250ps.
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Table 8.2 — Input Setup, Hold Time and Output Timing for 8-bit DDR Mode

Symbol Parameter Min Typ Max Unit
Teycte  |PCLK cycle time 7.98 8 8.02 ns
Duty-y  |Duty cycle for PCLK high 48 - 50 %
Tis Input setup time - - 1.4 ns
T Input hold time 0.5 - - ns
Tco Clock to output delay - 1.5 1.6 ns
Tou Output hold time 0.8 1 - ns
Note:

This table is based on design target, correlation data will be posted later.

Table 8.3 — Input Setup, Hold Time and Output Timing for 16-bit Mode

Symbol Parameter Min Typ Max Unit
Teycte  |PCLK cycle time 7.98 8 8.02 ns
Duty-y  |Duty cycle for PCLK high 48 - 50 %
Tis Input setup time - - 1.4 ns
T Input hold time 0.5 - - ns
Tco Clock to output delay - 53 5.6 ns
Tou Output hold time 4.3 4.7 - ns
Note:

This table is based on design target, correlation data will be posted later.

Table 8.4 — Input Setup, Hold Time and Output Timing for 10-bit SDR Mode

Symbol Parameter Min Typ Max Unit
Teyce  |PCLK cycle time 3.99 4 4.01 ns
Duty-y  |Duty cycle for 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
Tou Output hold time 34 3.7 - ns
Note:

This table is based on design target, correlation data will be posted later.
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Table 8.5 — Input Setup, Hold Time and Output Timing for 10-bit DDR Mode

Symbol Parameter Min Typ Max Unit
Teycte  |PCLK cycle time 7.98 8 8.02 ns
Duty-y  |Duty cycle for PCLK high 48 - 50 %
Tis Input setup time - - 1.4 ns
T Input hold time 0.5 - - ns
Tco Clock to output delay - 4.1 4.3 ns
Tou Output hold time 3.5 3.7 - ns
Note:
This table is based on design target, correlation data will be posted later.
8.2 Reference Timing Information
Table 8.6 — Reference Timing Information
Symbol Parameter Min Typ Max Unit
Trecper | Time for receiver detection - 10 - us
T Timing from de-asserting RST_N to the falling ) 16.7 ) us
PHYSTSRESET ledge of PHYSTS ‘
TRrESET Reset Assertion Time to GL9714 10 - - us
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CHAPTER 9 PACKAGE DIMENSION

DIMENSION
SYHRIL MM CMILY
MIN, NOM, MAX,
& L40 <55
Al 0.27 1D 0.37 U
AZ 096 (38> REF
b .37 (15) 147 <19)
14,55 (SESY | 1500 <391> | 1505 (593)
E 14.95 (SB9) | 15.00 <591 | 1505 (593

el 0.80 (32 BSC
mn 12,80 (3042 HSC
eE 0.20 (32) BRC
£l 1280 (3042 BSC
Qo 013 €563
bkaky 0.20 (8)
delod 012 3
oop 013 <62
FFF 00 3
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Figure 9.1 - GL9714 233 Pin LFBGA Package
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CHAPTER 10 ORDERING INFORMATION

Table 10.1 - Ordering Information

Part Number Package Green Version Status

GL9714-TgGxx  |233-pin LFBGA| Green Package XX Engineering Sample
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