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Figure 2-29. EP1SGX25 Receiver PLL Recovered Clock to Fast Regional Clock

Connection
Stratix GX
PLD FCLKI[1..0] Transceiver Blocks
A
Block 0
< >
Block 1
v
A
Block 2
< >
Block 3
\ 4
FCLK[1..0]

In the EP1SGX40 device, the receiver PLL recovered clocks from
transceivers 0 and 1 drive RCLK [1. . 0] while transceivers 2, 3, and 4
drive RCLK[7. .6]. The regional clocks feed logic in their associated
regions.
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PLLs & Clock Networks

Table 4-18. Stratix GX Enhanced PLL & Fast PLL Features (Part2o0f2)  Notes (1)-(8)

Feature Enhanced PLL Fast PLL

Number of external clock outputs | Four differential/eight singled-ended (7)

or one single-ended (6)

Number of feedback clock inputs 4 (8)

Notes to Table 4-18:
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The maximum count value is 1024, with a 50% duty cycle setting on the counter. The maximum count value for
any other duty cycle setting is 512.

For fast PLLs, m and post-scale counters range from 1 to 32.

The smallest phase shift is determined by the VCO period divided by 8.

For degree increments, Stratix GX devices can shift all output frequencies in increments of at least 45°. Smaller
degree increments are possible depending on the frequency and divide parameters.

PLLs 7 and 8 have two output ports per PLL. PLLs 1 and 2 have three output ports per PLL.

Every Stratix GX device has two enhanced PLLs (PLLs 5 and 6) with eight single-ended or four differential outputs
each. Two additional enhanced PLLs (PLLs 11 and 12) in EP1SGX40 devices each have one single-ended output.
Fast PLLs can drive to any I/O pin as an external clock. For high-speed differential I/ O pins, the device uses a data
channel to generate txclkout.

Every Stratix GX device has two enhanced PLLs with one single-ended or differential external feedback input per
PLL.

Figure 4-48 shows a top-level diagram of the Stratix GX device and the
PLL floorplan.
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1/0 Structure

Stratix GX devices have an I/O interconnect similar to the R4 and C4
interconnect to drive high-fanout signals to and from the I/O blocks.
There are 16 signals that drive into the I/O blocks composed of four
output enables io_boe[3..0] , four clock enables io_bce[3..0] , four
clocks io_bclk[3..0] , and four clear signals io_bclr[3..0] . The
pin’s datain  signals can drive the IO interconnect, which in turn drives
the logic array or other I/O blocks. In addition, the control and data
signals can be driven from the logic array, providing a slower but more
flexible routing resource. The row or column IOE clocks, io_clk[7..0] ,
provide a dedicated routing resource for low-skew, high-speed clocks.
I/0 clocks are generated from regional, global, or fast regional clocks (see
“PLLs & Clock Networks” on page 4-68). Figure 4-61 illustrates the
signal paths through the I/O block.

Figure 4 61. Signal Path Through the I/O Block

Row or Column

io_clk[7..0] >
io_boe[3..0] >
. g To Other
From 1/0 i0_bce(3..0] >/ |0Es
Interconnect i07b0|k[3..0] >
io_bclr[3..0] >
Yy Y VY VY \/
_ io_datain0 <&
To Logic
Array io_datainl ¢
oe
ce_in
ce_out
io_coe —P» >
Control Ir/) t IOE
io_cce_in —P»| Signal actiprese > —
Selection
sclr
io_cce_out ——P»| >
From Logic clk_in
Array io_cclr —» >
clk_out
io_cclk —»| P
io_dataout0 >
io_dataoutl »
Each IOE contains its own control signal selection for the following
control signals: oe, ce_in , ce_out , aclr/preset , Sclr/preset ,
clk_in ,and clk_out . Figure 4-62 illustrates the control signal
selection.
4-100 Altera Corporation

Stratix GX Device Handbook, Volume 1 February 2005



1/0 Structure

Figure 4 66. Stratix GX IOE in BDOutput /O Configuration Notes (1) (2)
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Notes to Figure 4 66:
(1) Allinput signals to the IOE can be inverted at the IOE.
(2)  The tristate is by default active high. It can, however, be designed to be active low.
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Stratix GX Architecture

Table 4-23 shows the number of DQ and DQS buses that are supported
per device.

Table 4 23. DQS & DQ Bus Mode Support Note (1)
, Number of § Number of 16 Number of 31
Device Package
Groups Groups Groups
EP1SGX10  §72-pin FineLine BGA 12 (2) 0 0
EP1SGX25  §72-pin FineLine BGA 16 3) 8 4
1,020-pin FineLine BGA 20 8 4
EP1SGX40  1,020-pin FineLine BGA 20 8 4

Notes to Table 4 23:

(1) See the Selectable I/O Standards 8tratix & Stratix GX Deviceschapter of the Stratix GX Device Handbook,
Volume 2for Vygr guidelines.

(2) These packages have six groups in I/O banks 3 and 4 and six groups in I/O banks 7 and 8.

(3) These packages have eight groups in I/O banks 3 and 4 and eight groups in I/O banks 7 and 8.

Altera Corporation
February 2005

A compensated delay element on each DQS pin automatically aligns
input DQS synchronization signals with the data window of their
corresponding DQ data signals. The DQS signals drive a local DQS bus in
the top and bottom I/O banks. This DQS bus is an additional resource to
the I/O clocks and clocks DQ input registers with the DQS signal.

Two separate single phase-shifting reference circuits are located on the
top and bottom of the Stratix GX device. Each circuit is driven by a system
reference clock through the CLK pins that is the same frequency as the
DQS signal. Clock pins CLK[15..12]p  feed the phase-shift circuitry on
the top of the device and clock pins CLK[7..4]p  feed the phase-shift
circuitry on the bottom of the device. The phase-shifting reference circuit
on the top of the device controls the compensated delay elements for all
10 DQS pins located at the top of the device. The phase-shifting reference
circuit on the bottom of the device controls the compensated delay
elements for all 10 DQS pins located on the bottom of the device. All

10 delay elements (DQS signals) on either the top or bottom of the device
shift by the same degree amount. For example, all 10 DQS pins on the top
of the device can be shifted by 90° and all 10 DQS pins on the bottom of
the device can be shifted by 72°. The reference circuits require a maximum
of 256 system reference clock cycles to set the correct phase on the DQS
delay elements. Figure 4-68 illustrates the phase-shift reference circuit
control of each DQS delay shift on the top of the device. This same circuit
is duplicated on the bottom of the device.
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Stratix GX Architecture

Table 4 27. Stratix GX Suppartl /0O Standards (Part 2 of 2)
Board
Input Referencéutput Supply Termination
I/0 Standard Type Voltagegdk Voltagec¥o Voltage,¥

v v Y ger
SSTL-3 class | and Il Voltage-referenced 1.5 3.3 1.5
AGP (1 x and 2 x) loltage-referenced 1.32 3.3 N/A
CcTT lVoltage-referenced 1.5 3.3 1.5

Notes to Table 4 27:

(1) ThisI/O standard is only available on input and output clock pins.
(2) ThisI/0O standard is only available on output column clock pins.

Altera Corporation
February 2005

For more information on I/O standards supported by Stratix GX
devices, see the Selectable /O Standards in Stratix & Stratix GX Devices
chapter of the Stratix GX Device Handbook, Volume 2

Stratix GX devices contain eight I/O banks in addition to the four
enhanced PLL external clock out banks, as shown in Figure 4-69. The four
I/0 banks on the right and left of the device contain circuitry to support
high-speed differential I/O for LVDS, LVPECL, 3.3-V PCML, and
HyperTransport inputs and outputs. These banks support all I/O
standards listed in Table 4-27 except PCI I/O pins or PCI-X 1.0, GTL,
SSTL-18 Class II, and HSTL Class II outputs. The top and bottom 1/0O
banks support all single-ended I/O standards. Additionally, Stratix GX
devices support four enhanced PLL external clock output banks,
allowing clock output capabilities such as differential support for SSTL
and HSTL. Table 4-28 shows I/O standard support for each I/O bank.
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Stratix GX Architecture

Table 4-28 shows I/O standard support for each I/O bank.

Table 4 28. 1/0 Support by Bank (Part 1 of 2)

I/0 Standard

Top Bottom Bank
3, 4, 7 8

s

Left Banks
1

N

Enhanced PLL Extg
Clock Output Baf
9, 10, 11 12

rnal
nks

LVTTL

Lvemos

2.5V

1.8V

1.5V

ANANANANAN

3.3-V PCI

3.3-VPCI-X1.0

ANENANANANANAN

LVPECL

3.3-V PCML

LVDS

HyperTransport technology

NEYAYAYAYAYAYA YA YA SR

Differential HSTL (clock
inputs)

ANERNENENAN

Differential HSTL (clock
outputs)

Differential SSTL (clock
outputs)

3.3-VGTL

3.3-VGTL+

1.5-V HSTL class |

<

1.5-V HSTL class Il

1.8-V HSTL class |

1.8-V HSTL class Il

SSTL-18 class |

SSTL-18 class Il

SSTL-2 class |

SSTL-2 class Il

SSTL-3 class |

NEYAYAYAYAYAYA YA YA SR

ANANAN

ANANEANANANANANANANA VA YA YA
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IEEE Std. 1149.1 (JTAG) Boundary-Scan Support

IEEE Std.
TAG

Boundary-Sca

Support

1 1 4 8!l Syratix GX devices provide JTAG BST circuitry that complies with the
IEEE Std. 1149.1a-1990 specification. JTAG boundary-scan testing can be
performed either before or after, but not during configuration. Stratix GX

ndevices can also use the JTAG port for configuration together with either
the Quartus II software or hardware using either Jam Files (.jam) or Jam
Byte-Code Files (.jbc).

Stratix GX devices support IOE I/O standard setting reconfiguration
through the JTAG BST chain. The JTAG chain can update the I/O
standard for all input and output pins any time before or during user
mode. You can use this ability for JTAG testing before configuration when
some of the Stratix GX pins drive or receive from other devices on the
board using voltage-referenced standards. Because the Stratix GX device
may not be configured before JTAG testing, the I/O pins may not be
configured for appropriate electrical standards for chip-to-chip
communication. Programming those I/O standards via JTAG allows you
to fully test I/O connection to other devices.

The enhanced PLL reconfiguration bits are part of the JTAG chain before
configuration and after power-up. After device configuration, the PLL
reconfiguration bits are not part of the JTAG chain.

Stratix GX devices also use the JTAG port to monitor the logic operation
of the device with the SignalTap® embedded logic analyzer. Stratix GX
devices support the JTAG instructions shown in Table 4-33.

Table 4 33. Stratix

GX JTAG Instructions (Part 1 of 2)

TAG Instructi

on Description

SAMPLE/PRELOAL

Allows a snapshot of signals at the device  pins to be captured and examined during
normal device operation, and permits an initial data pattern to be output at the device pins.
Also used by the SignalTap ~ embedded logic analyzer.

EXTEST(1) Allows the external circuitry and board-level  interconnects to be tested by forcing a test
pattern at the output pins and capturing test results at the input pins.

BFASS Places the 1-bit bypas s register betweenthe TDI and TDOpins, which allows the BST data
to pass synchronously through  selected devices to adjacent devices during normal device
operation.

USERCODE Selects the 32-hit USERCODEegister and places it between the TDI and TDOpins,
allowing the USERCOD be serially shifted out of TDQ

IDCODE Selects the IDCODE register and places it between TDI and TDQ allowing the IDCODE
to be serially shifted out of TDQ

HIGHZ (1) Places the 1-bit bypas s register betweenthe TDI and TDOpins, which allows the BST data
to pass synchronously through  selected devices to adjacent devices during normal device
operation, while tri-stating all of the 1/0 pins.
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Temperature-Sensing Diode

Figure 5-5. Temperature Versusriperature-Sensing Diode Voltage
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