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ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
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for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Adaptive Logic Modules

signal with asynchronous load data input tied high. When the 
asynchronous load/preset signal is used, the labclkena0 signal is no 
longer available.

The LAB row clocks [5..0] and LAB local interconnect generate the 
LAB-wide control signals. The MultiTrackTM interconnect's inherent low 
skew allows clock and control signal distribution in addition to data. 
Figure 2–4 shows the LAB control signal generation circuit.

Figure 2–4. LAB-Wide Control Signals
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logic module (ALM), provides advanced features with efficient logic 
utilization. Each ALM contains a variety of look-up table (LUT)-based 
resources that can be divided between two adaptive LUTs (ALUTs). With 
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Figure 2–27 shows one of the columns with surrounding LAB rows.

Figure 2–27. DSP Blocks Arranged in Columns
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PLLs & Clock Networks

IOE clocks have row and column block regions that are clocked by eight 
I/O clock signals chosen from the 24 quadrant clock resources. 
Figures 2–35 and 2–36 show the quadrant relationship to the I/O clock 
regions.

Figure 2–35. EP2S15 & EP2S30 Device I/O Clock Groups
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Figure 2–38. Regional Clock Control Blocks

Notes to Figure 2–38:
(1) These clock select signals can only be set through a configuration file (.sof or .pof) 

and cannot be dynamically controlled during user mode operation.
(2) Only the CLKn pins on the top and bottom of the device feed to regional clock select 

blocks.The clock outputs from corner PLLs cannot be dynamically selected 
through the global clock control block.

(3) The clock outputs from corner PLLs cannot be dynamically selected through the 
global clock control block.
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Fast PLLs

Stratix II devices contain up to eight fast PLLs with high-speed serial 
interfacing ability. Figure 2–45 shows a diagram of the fast PLL.

Figure 2–45. Stratix II Device Fast PLL Notes (1), (2), (3)

Notes to Figure 2–45:
(1) The global or regional clock input can be driven by an output from another PLL, a pin-driven dedicated global or 

regional clock, or through a clock control block, provided the clock control block is fed by an output from another 
PLL or a pin-driven dedicated global or regional clock. An internally generated global signal cannot drive the PLL.

(2) In high-speed differential I/O support mode, this high-speed PLL clock feeds the SERDES circuitry. Stratix II 
devices only support one rate of data transfer per fast PLL in high-speed differential I/O support mode.

(3) This signal is a differential I/O SERDES control signal.
(4) Stratix II fast PLLs only support manual clock switchover.
(5) If the design enables this ÷2 counter, then the device can use a VCO frequency range of 150 to 520 MHz.

f See the PLLs in Stratix II & Stratix II GX Devices chapter in volume 2 of 
the Stratix II Device Handbook or the Stratix II GX Device Handbook for 
more information on enhanced and fast PLLs. See “High-Speed 
Differential I/O with DPA Support” on page 2–96 for more information 
on high-speed differential I/O support.

I/O Structure The Stratix II IOEs provide many features, including:

■ Dedicated differential and single-ended I/O buffers
■ 3.3-V, 64-bit, 66-MHz PCI compliance
■ 3.3-V, 64-bit, 133-MHz PCI-X 1.0 compliance
■ Joint Test Action Group (JTAG) boundary-scan test (BST) support
■ On-chip driver series termination
■ On-chip parallel termination
■ On-chip termination for differential standards
■ Programmable pull-up during configuration
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High-Speed Differential I/O with DPA Support

For high-speed source synchronous interfaces such as POS-PHY 4, 
Parallel RapidIO, and HyperTransport, the source synchronous clock rate 
is not a byte- or SERDES-rate multiple of the data rate. Byte alignment is 
necessary for these protocols since the source synchronous clock does not 
provide a byte or word boundary since the clock is one half the data rate, 
not one eighth. The Stratix II device’s high-speed differential I/O 
circuitry provides dedicated data realignment circuitry for user-
controlled byte boundary shifting. This simplifies designs while saving 
ALM resources. You can use an ALM-based state machine to signal the 
shift of receiver byte boundaries until a specified pattern is detected to 
indicate byte alignment.

Fast PLL & Channel Layout

The receiver and transmitter channels are interleaved such that each I/O 
bank on the left and right side of the device has one receiver channel and 
one transmitter channel per LAB row. Figure 2–60 shows the fast PLL and 
channel layout in the EP2S15 and EP2S30 devices. Figure 2–61 shows the 
fast PLL and channel layout in the EP2S60 to EP2S180 devices.

Figure 2–60. Fast PLL & Channel Layout in the EP2S15 & EP2S30 Devices Note (1)

Note to Figure 2–60:
(1) See Table 2–21 for the number of channels each device supports.
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IEEE Std. 1149.1 JTAG Boundary-Scan Support

Table 3–1. Stratix II JTAG Instructions

JTAG Instruction Instruction Code Description

SAMPLE/PRELOAD 00 0000 0101 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 II embedded logic analyzer.

EXTEST(1) 00 0000 1111 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.

BYPASS 11 1111 1111 Places the 1-bit bypass register between the TDI and TDO pins, 
which allows the BST data to pass synchronously through selected 
devices to adjacent devices during normal device operation.

USERCODE 00 0000 0111 Selects the 32-bit USERCODE register and places it between the 
TDI and TDO pins, allowing the USERCODE to be serially shifted 
out of TDO.

IDCODE 00 0000 0110 Selects the IDCODE register and places it between TDI and TDO, 
allowing the IDCODE to be serially shifted out of TDO.

HIGHZ (1) 00 0000 1011 Places the 1-bit bypass register between the TDI and TDO pins, 
which allows the BST data to pass synchronously through selected 
devices to adjacent devices during normal device operation, while 
tri-stating all of the I/O pins.

CLAMP (1) 00 0000 1010 Places the 1-bit bypass register between the TDI and TDO pins, 
which allows the BST data to pass synchronously through selected 
devices to adjacent devices during normal device operation while 
holding I/O pins to a state defined by the data in the boundary-scan 
register.

ICR instructions Used when configuring a Stratix II device via the JTAG port with a 
USB Blaster, MasterBlaster™, ByteBlasterMV™, or ByteBlaster II 
download cable, or when using a .jam or .jbc via an embedded 
processor or JRunner.

PULSE_NCONFIG 00 0000 0001 Emulates pulsing the nCONFIG pin low to trigger reconfiguration 
even though the physical pin is unaffected.

CONFIG_IO (2) 00 0000 1101 Allows configuration of I/O standards through the JTAG chain for 
JTAG testing. Can be executed before, during, or after 
configuration. Stops configuration if executed during configuration. 
Once issued, the CONFIG_IO instruction holds nSTATUS low to 
reset the configuration device. nSTATUS is held low until the IOE 
configuration register is loaded and the TAP controller state 
machine transitions to the UPDATE_DR state.

SignalTap II 
instructions

Monitors internal device operation with the SignalTap II embedded 
logic analyzer.

Notes to Table 3–1:
(1) Bus hold and weak pull-up resistor features override the high-impedance state of HIGHZ, CLAMP, and EXTEST.
(2) For more information on using the CONFIG_IO instruction, see the MorphIO: An I/O Reconfiguration Solution for 

Altera Devices White Paper.
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you need to support configuration input voltages of 1.8 V/1.5 V, you 
should set the VCCSEL to a logic high and the VCCIO of the bank that 
contains the configuration inputs to 1.8 V/1.5 V.

f For more information on multi-volt support, including information on 
using TDO and nCEO in multi-volt systems, refer to the Stratix II 
Architecture chapter in volume 1 of the Stratix II Device Handbook.

Configuration Schemes

You can load the configuration data for a Stratix II device with one of five 
configuration schemes (see Table 3–5), chosen on the basis of the target 
application. You can use a configuration device, intelligent controller, or 
the JTAG port to configure a Stratix II device. A configuration device can 
automatically configure a Stratix II device at system power-up.

You can configure multiple Stratix II devices in any of the five 
configuration schemes by connecting the configuration enable (nCE) and 
configuration enable output (nCEO) pins on each device.

Stratix II FPGAs offer the following:

■ Configuration data decompression to reduce configuration file 
storage

■ Design security using configuration data encryption to protect your 
designs

■ Remote system upgrades for remotely updating your Stratix II 
designs

Table 3–5 summarizes which configuration features can be used in each 
configuration scheme.

Table 3–5. Stratix II Configuration Features (Part 1 of 2)

Configuration 
Scheme Configuration Method Design Security Decompression Remote System 

Upgrade

FPP MAX II device or microprocessor and 
flash device

v (1) v (1) v

Enhanced configuration device v (2) v
AS Serial configuration device v v v (3)

PS MAX II device or microprocessor and 
flash device

v v v

Enhanced configuration device v v v
Download cable (4) v v
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1 An encryption configuration file is the same size as a non-
encryption configuration file. When using a serial configuration 
scheme such as passive serial (PS) or active serial (AS), 
configuration time is the same whether or not the design 
security feature is enabled. If the fast passive parallel (FPP) 
scheme us used with the design security or decompression 
feature, a 4× DCLK is required. This results in a slower 
configuration time when compared to the configuration time of 
an FPGA that has neither the design security, nor 
decompression feature enabled. For more information about 
this feature, refer to AN 341: Using the Design Security Feature in 
Stratix II Devices. Contact your local Altera sales representative 
to request this document.

Device Configuration Data Decompression

Stratix II FPGAs support decompression of configuration data, which 
saves configuration memory space and time. This feature allows you to 
store compressed configuration data in configuration devices or other 
memory, and transmit this compressed bit stream to Stratix II FPGAs. 
During configuration, the Stratix II FPGA decompresses the bit stream in 
real time and programs its SRAM cells.

Stratix II FPGAs support decompression in the FPP (when using a 
MAX II device/microprocessor and flash memory), AS and PS 
configuration schemes. Decompression is not supported in the PPA 
configuration scheme nor in JTAG-based configuration.

Remote System Upgrades

Shortened design cycles, evolving standards, and system deployments in 
remote locations are difficult challenges faced by modern system 
designers. Stratix II devices can help effectively deal with these 
challenges with their inherent re-programmability and dedicated 
circuitry to perform remote system updates. Remote system updates help 
deliver feature enhancements and bug fixes without costly recalls, reduce 
time to market, and extend product life.

Stratix II FPGAs feature dedicated remote system upgrade circuitry to 
facilitate remote system updates. Soft logic (Nios® processor or user logic) 
implemented in the Stratix II device can download a new configuration 
image from a remote location, store it in configuration memory, and direct 
the dedicated remote system upgrade circuitry to initiate a 
reconfiguration cycle. The dedicated circuitry performs error detection 
during and after the configuration process, recovers from any error 
condition by reverting back to a safe configuration image, and provides 
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Stratix II Hot-Socketing Specifications

Devices Can Be Driven Before Power-Up

You can drive signals into the I/O pins, dedicated input pins and 
dedicated clock pins of Stratix II devices before or during power-up or 
power-down without damaging the device. Stratix II devices support any 
power-up or power-down sequence (VCCIO, VCCINT, and VCCPD) in order 
to simplify system level design.

I/O Pins Remain Tri-Stated During Power-Up

A device that does not support hot-socketing may interrupt system 
operation or cause contention by driving out before or during power-up. 
In a hot socketing situation, Stratix II device's output buffers are turned 
off during system power-up or power-down. Stratix II device also does 
not drive out until the device is configured and has attained proper 
operating conditions.

Signal Pins Do Not Drive the VCCIO, VCCINT or VCCPD Power 
Supplies

Devices that do not support hot-socketing can short power supplies 
together when powered-up through the device signal pins. This irregular 
power-up can damage both the driving and driven devices and can 
disrupt card power-up.

Stratix II devices do not have a current path from I/O pins, dedicated 
input pins, or dedicated clock pins to the VCCIO, VCCINT, or VCCPD pins 
before or during power-up. A Stratix II device may be inserted into (or 
removed from) a powered-up system board without damaging or 
interfering with system-board operation. When hot-socketing, Stratix II 
devices may have a minimal effect on the signal integrity of the 
backplane.

1 You can power up or power down the VCCIO, VCCINT, and VCCPD 
pins in any sequence. The power supply ramp rates can range 
from 100 μs to 100 ms. All VCC supplies must power down 
within 100 ms of each other to prevent I/O pins from driving 
out. During hot socketing, the I/O pin capacitance is less than 15 
pF and the clock pin capacitance is less than 20 pF. Stratix II 
devices meet the following hot socketing specification.

■ The hot socketing DC specification is: | IIOPIN | < 300 μA.
■ The hot socketing AC specification is: | IIOPIN | < 8 mA for 10 ns or 

less.
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VOL Low-level output voltage IOL = 4 mA (2) 0.45 V

Notes to Tables 5–5:
(1) Stratix II devices comply to the narrow range for the supply voltage as specified in the EIA/JEDEC Standard, 

JESD8-B.
(2) This specification is supported across all the programmable drive strength settings available for this I/O standard 

as shown in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.

Table 5–6. LVCMOS Specifications

Symbol Parameter Conditions Minimum Maximum Unit

VCCIO (1) Output supply voltage 3.135 3.465 V

VIH High-level input voltage 1.7 4.0 V

VIL Low-level input voltage –0.3 0.8 V

VOH High-level output voltage VCCIO = 3.0, 
IOH = –0.1 mA (2)

VCCIO – 0.2 V

VOL Low-level output voltage VCCIO = 3.0,
IOL = 0.1 mA (2)

0.2 V

Notes to Table 5–6:
(1) Stratix II devices comply to the narrow range for the supply voltage as specified in the EIA/JEDEC Standard, 

JESD8-B.
(2) This specification is supported across all the programmable drive strength available for this I/O standard as 

shown in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.

Table 5–7. 2.5-V I/O Specifications

Symbol Parameter Conditions Minimum Maximum Unit

VCCIO (1) Output supply voltage 2.375 2.625 V

VIH High-level input voltage 1.7 4.0 V

VIL Low-level input voltage –0.3 0.7 V

VOH
High-level output voltage IOH = –1mA (2) 2.0 V

VOL
Low-level output voltage IOL = 1 mA (2) 0.4 V

Notes to Table 5–7:
(1) Stratix II devices VC C I O voltage level support of 2.5 ± -5% is narrower than defined in the Normal Range of the 

EIA/JEDEC standard.
(2) This specification is supported across all the programmable drive settings available for this I/O standard as shown 

in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.

Table 5–5. LVTTL Specifications (Part 2 of 2)

Symbol Parameter Conditions Minimum Maximum Unit
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Figure 5–1. Receiver Input Waveforms for Differential I/O Standards

Figure 5–2. Transmitter Output Waveforms for Differential I/O Standards

Single-Ended Waveform

Differential Waveform

Positive Channel (p) = VIH

Negative Channel (n) = VIL

Ground

VID

VID

VID

p − n = 0 V

VCM

Single-Ended Waveform

Differential Waveform

Positive Channel (p) = VOH

Negative Channel (n) = VOL

Ground

VOD

VOD

VOD

p − n = 0 V

VCM



5–28 Altera Corporation
Stratix II Device Handbook, Volume 1 April 2011

Timing Model

1 The performance numbers in Table 5–36 are extracted from the 
Quartus II software version 5.1 SP1.

Table 5–36. Stratix II Performance Notes (Part 1 of 6) Note (1)

Applications 

 Resources Used Performance

ALUTs
TriMatrix 
Memory 
Blocks

DSP 
Blocks

-3 
Speed 
Grade 

(2)

-3 
Speed 
Grade 

(3)

-4 
Speed 
Grade

-5 
Speed 
Grade

Unit 

LE 16-to-1 multiplexer (4) 21 0 0 654.87 625.0 523.83 460.4 MHz 

32-to-1 multiplexer (4) 38 0 0 519.21 473.26 464.25 384.17 MHz 

16-bit counter 16 0 0 566.57 538.79 489.23 421.05 MHz 

64-bit counter 64 0 0 244.31 232.07 209.11 181.38 MHz 

TriMatrix 
Memory 
M512 
block 

Simple dual-port RAM 
32 × 18 bit 

0 1 0 500.00 476.19 434.02 373.13 MHz 

FIFO 32 x 18 bit 22 1 0 500.00 476.19 434.78 373.13 MHz 

TriMatrix 
Memory 
M4K 
block

Simple dual-port RAM 
128 x 36 bit (8)

0 1 0 540.54 515.46 469.48 401.60 MHz 

True dual-port RAM 
128 × 18 bit (8)

0 1 0 540.54 515.46 469.48 401.60 MHz 

FIFO 
128 × 36 bit 

22 1 0 530.22 499.00 469.48 401.60 MHz 

Simple dual-port RAM 
128 × 36 bit (9)

0 1 0 475.28 453.30 413.22 354.10 MHz

True dual-port RAM 
128 × 18 bit (9)

0 1 0 475.28 453.30 413.22 354.10 MHz
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Table 5–38. IOE Internal Timing Microparameters

Symbol Parameter

-3 Speed 
Grade (1)

-3 Speed 
Grade (2)

-4 Speed 
Grade

-5 Speed 
Grade

Unit
Min 
(3) Max Min 

(3) Max Min 
(4) Max Min 

(3) Max

tS U IOE input and output 
register setup time 
before clock

122   128  140
140

 163  ps 

tH IOE input and output 
register hold time after 
clock

72   75  82
82

 96  ps 

tC O IOE input and output 
register clock-to-
output delay

 101 169  101 177  97
101

194  101 226 ps 

tP IN 2C O M BO UT _R Row input pin to IOE 
combinational output

410 760 410 798 391
410

873 410 1,018 ps 

tP IN 2C O M BO UT _C Column input pin to 
IOE combinational 
output

428 787 428 825  408
428

904 428 1,054 ps 

tC O M B I N2 P I N _ R Row IOE data input to 
combinational output 
pin

1,101 2,026 1,101 2,127 1,049
1,101

2,329 1,101 2,439 ps 

tC O M B I N2 P I N _ C Column IOE data 
input to combinational 
output pin

991 1,854 991 1,946 944
991

2,131 991 2,246 ps

tC L R  Minimum clear pulse 
width

 200  210 229
229

 268  ps 

tP R E  Minimum preset pulse 
width

200  210  229
229

 268  ps 

tC L K L  Minimum clock low 
time

600  630  690
690

 804  ps 

tC L K H  Minimum clock high 
time

600  630  690
690

 804  ps 

Notes to Table 5–38:
(1) These numbers apply to -3 speed grade EP2S15, EP2S30, EP2S60, and EP2S90 devices.
(2) These numbers apply to -3 speed grade EP2S130 and EP2S180 devices.
(3) For the -3 and -5 speed grades, the minimum timing is for the commercial temperature grade. Only -4 speed grade 

devices offer the industrial temperature grade.
(4) For the -4 speed grade, the first number is the minimum timing parameter for industrial devices. The second 

number is the minimum timing parameter for commercial devices.
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Timing Model

SSTL-18 
Class I

4 mA tO P 909 953 1690 1773 1942 2012 ps

tD I P  929 975 1756 1843 2018 2102 ps

6 mA tO P 914 958 1656 1737 1903 1973 ps

tD I P  934 980 1722 1807 1979 2063 ps

8 mA tO P 894 937 1640 1721 1885 1954 ps

tD I P  914 959 1706 1791 1961 2044 ps

10 mA tO P 898 942 1638 1718 1882 1952 ps

tD I P  918 964 1704 1788 1958 2042 ps

12 mA 
(1)

tO P 891 936 1626 1706 1869 1938 ps

tD I P  911 958 1692 1776 1945 2028 ps

SSTL-18 
Class II

8 mA tO P 883 925 1597 1675 1835 1904 ps

tD I P  903 947 1663 1745 1911 1994 ps

16 mA tO P 894 937 1578 1655 1813 1882 ps

tD I P  914 959 1644 1725 1889 1972 ps

18 mA tO P 890 933 1585 1663 1821 1890 ps

tD I P  910 955 1651 1733 1897 1980 ps

20 mA 
(1)

tO P 890 933 1583 1661 1819 1888 ps

tD I P  910 955 1649 1731 1895 1978 ps

1.8-V HSTL 
Class I

4 mA tO P 912 956 1608 1687 1848 1943 ps

tD I P  932 978 1674 1757 1924 2033 ps

6 mA tO P 917 962 1595 1673 1833 1928 ps

tD I P  937 984 1661 1743 1909 2018 ps

8 mA tO P 896 940 1586 1664 1823 1917 ps

tD I P  916 962 1652 1734 1899 2007 ps

10 mA tO P 900 944 1591 1669 1828 1923 ps

tD I P  920 966 1657 1739 1904 2013 ps

12 mA 
(1)

tO P 892 936 1585 1663 1821 1916 ps

tD I P  912 958 1651 1733 1897 2006 ps

Table 5–75. Stratix II I/O Output Delay for Column Pins (Part 4 of 8)

I/O Standard Drive 
Strength Parameter

Minimum Timing -3 
Speed 
Grade 

(3)

-3 
Speed 
Grade 

(4)

-4 
Speed 
Grade 

-5 
Speed 
Grade 

Unit 
Industrial Commercial
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Duty Cycle Distortion

Here is an example for calculating the DCD as a percentage for a 
non-DDIO output on a row I/O on a -3 device:

If the non-DDIO output I/O standard is SSTL-2 Class II, the maximum 
DCD is 95 ps (see Table 5–80). If the clock frequency is 267 MHz, the clock 
period T is:

T = 1/ f = 1 / 267 MHz = 3.745 ns = 3745 ps

To calculate the DCD as a percentage: 

 (T/2 – DCD) / T = (3745ps/2 – 95ps) / 3745ps = 47.5% (for low 
boundary)

 (T/2 + DCD) / T = (3745ps/2 + 95ps) / 3745ps = 52.5% (for high 
boundary)

1.8 V 180 180 ps

1.5-V LVCMOS 165 195 ps

SSTL-2 Class I 115 145 ps

SSTL-2 Class II 95 125 ps

SSTL-18 Class I 55 85 ps

1.8-V HSTL Class I 80 100 ps

1.5-V HSTL Class I 85 115 ps

LVDS/ 
HyperTransport 
technology

55 80 ps

Note to Table 5–80:
(1) The DCD specification is based on a no logic array noise condition.

Table 5–80. Maximum DCD for Non-DDIO Output on Row I/O Pins (Part 2 
of 2) Note (1)

Row I/O Output 
Standard

Maximum DCD for Non-DDIO Output

-3 Devices -4 & -5 Devices Unit
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DC & Switching Characteristics

Table 5–102 shows the JTAG timing parameters and values for Stratix II 
devices.

Document 
Revision History

Table 5–103 shows the revision history for this chapter.

Table 5–102. Stratix II JTAG Timing Parameters & Values

Symbol Parameter Min Max Unit

tJCP TCK clock period  30 ns

tJCH TCK clock high time 13 ns

tJCL TCK clock low time 13 ns

tJPSU JTAG port setup time 3 ns

tJPH JTAG port hold time 5 ns

tJPCO JTAG port clock to output 11 (1) ns

tJPZX JTAG port high impedance to valid output 14 (1) ns

tJPXZ JTAG port valid output to high impedance 14 (1) ns

Note to Table 5–102:
(1) A 1 ns adder is required for each VC C I O  voltage step down from 3.3 V. For 

example, tJPCO = 12 ns if VC C I O of the TDO I/O bank = 2.5 V, or 13 ns if it equals 
1.8 V.

Table 5–103. Document Revision History (Part 1 of 3)

Date and 
Document 

Version
Changes Made Summary of Changes

April 2011, v4.5 Updated Table 5–3. Added operating junction temperature 
for military use.

July 2009, v4.4 Updated Table 5–92. Updated the spread spectrum 
modulation frequency (fS S) from 
(100 kHz–500 kHz) to 
(30 kHz–150 kHz).

May 2007, v4.3 ● Updated RCONF in Table 5–4.
● Updated fIN (min) in Table 5–92.
● Updated fIN and fINPFD in Table 5–93.

—

Moved the Document Revision History section to the 
end of the chapter.

—
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Document Revision History

August, 2006, 
v4.2

Updated Table 5–73, Table 5–75, Table 5–77, 
Table 5–78, Table 5–79, Table 5–81, Table 5–85, and 
Table 5–87.

—

April 2006, v4.1 ● Updated Table 5–3.
● Updated Table 5–11.
● Updated Figures 5–8 and 5–9.
● Added parallel on-chip termination information to 

“On-Chip Termination Specifications” section.
● Updated Tables 5–28, 5–30,5–31, and 5–34.
● Updated Table 5–78, Tables 5–81 through 5–90, 

and Tables 5–92, 5–93, and 5–98.
● Updated “PLL Timing Specifications” section.
● Updated “External Memory Interface 

Specifications” section.
● Added Tables 5–95 and 5–101.
● Updated “JTAG Timing Specifications” section, 

including Figure 5–10 and Table 5–102.

● Changed 0.2 MHz to 2 MHz in 
Table 5–93.

● Added new spec for half period 
jitter (Table 5–101).

● Added support for PLL clock 
switchover for industrial 
temperature range.

● Changed fI N P F D (min) spec from 
4 MHz to 2 MHz in Table 5–92.

● Fixed typo in tO UT J I T T E R 
specification in Table 5–92.

● Updated VDI F AC & DC max 
specifications in Table 5–28.

● Updated minimum values for tJ C H, 
tJ C L, and tJ P S U in Table 5–102.

● Update maximum values for tJ P CO, 
tJ P Z X, and tJ P X Z  in Table 5–102.

December 2005, 
v4.0

● Updated “External Memory Interface 
Specifications” section.

● Updated timing numbers throughout chapter.

—

July 2005, v3.1 ● Updated HyperTransport technology information in 
Table 5–13.

● Updated “Timing Model” section.
● Updated “PLL Timing Specifications” section.
● Updated “External Memory Interface 

Specifications” section.

—

May 2005, v3.0 ● Updated tables throughout chapter.
● Updated “Power Consumption” section.
● Added various tables.
● Replaced “Maximum Input & Output Clock Rate” 

section with “Maximum Input & Output Clock Toggle 
Rate” section.

● Added “Duty Cycle Distortion” section.
● Added “External Memory Interface Specifications” 

section.

—

March 2005, 
v2.2

Updated tables in “Internal Timing Parameters” 
section.

—

January 2005, 
v2.1

Updated input rise and fall time. —

Table 5–103. Document Revision History (Part 2 of 3)

Date and 
Document 

Version
Changes Made Summary of Changes


