DynaChip

DL6000™ Family

Fast Field Programmable Gate Array™

Features

System Clock Rates Up To 200 MHz
9,000 to 105,000 Usable Gates

Synchronous Dual-port RAM with 8 ns
Access Time

2 Analog PLLs For Clock Multiplication,

Division and Locking
LV-TTL and GTL Interface Levels
Up to 10 LVDS Compatible Inputs

Up to 10 Differential or Single-Ended
LV-PECL Inputs

1.3 ns Input Register Setup Time
33/66 MHz PCI Compatible

Partial Reconfiguration

10 Clock Trees with 150 ps Skew

3.3 Volt Operation

5 Volt Tolerant I/O

Patented Active Repeater Architecture
In-System Reprogrammability (ISP)
JTAG Support

Output Slew Rate Control

Fully Automatic Implementation With
DynaTool™

Applications Examples

Introduction

The DL6000 is DynaChip’s second generation Fast
Field Programmable Gate Array family. Built on a
deep sub-micron CMOS process, this family supports
applications with system clock rates up to 200 MHz.

The DL6000 family features DynaChip’s patented
Active Repeater Architecture. This results in ex-
tremely short routing delays allowing these de-
vices to run at system frequencies well above
conventional FPGAs.

To support the fast data rates of high-speed ap-
plications, every 1/O pin can be programmed to
LV-TTL or GTL interface levels.

DL6000 family devices contain synchronous
RAM with 8 ns access time. These flexible RAM

Telecommunication structures operate in true dual and single port
Datacommunication modes and are ideal for applications that require
High Speed Graphics fast access to memory.
DSP High operating frequencies, on-chip RAM, fast I/O
ASIC Emulation and PCI compatibility make these devices ideal for
high-speed telecommunications, datacommunica-
tions, graphics and emulation applications.
The DL6000 features SRAM-based programming al-
lowing the devices to be configured in-circuit and re-
programmed on-thefly. They support dynamic
single-block reconfiguration enabling a portion of the
device to be reprogrammed without affecting opera-
tion of the remaining logic.
Device Gates ];2%:5 11;4 :K/II;S;Z Flip Flops  Clock Trees I1/O Blocks
DL6009 9,000 256 8,192 768 10 128
DL6020 20,000 576 18,432 1,536 10 192
DL6035 35,000 1,024 32,768 2,560 10 254
DL6055 55,000 1,600 51,200 3,840 10 320
DL6080 80,000 2,304 73,728 5,376 10 384
DL6105 105,000 3,136 100,352 7,168 10 448

Table 1: DL6000 Family
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Performance Examples

The DL6000 family with DynaChip’s patented Active Repeater Architecture sup-
ports high-speed applications with clock rates up to 200 MHz.

The following table shows the performance of various size functions implemented

in the DL6035 .
Circuit DL6035-G Logic Block Count

8-bit Fully Synchronous, Loadable Up Counter 145 MHz 9

16-bit Fully Synchronous, Loadable Up Counter 140 MHz 20

32-bit Fully Synchronous, Loadable Up Counter 125 MHz 42

64-bit Fully Synchronous, Loadable Up Counter 100 MHz 86

32x32 RAM-based FIFO 100 MHz 49

128x32 RAM-based FIFO 80 MHz 145

64-bit Shift Register 160 MHz 64
Maximum chip-to-chip performance™* 250 MHz -

Table 2: Performance of Various Applications

* Based on -G speed grade over commercial voltage and temperature range.
** With 10 pF load and fast slew rate.

High Performance Active Repeater Technology

The enabling technology behind DynaChip’s Fast Field Programmable Gate Arrays
is the Active Repeater. Conventional FPGA devices use pass gates to create pro-
grammable interconnections. These pass gates act like a series of resistors with dis-
tributed capacitance to ground. Nets formed out of these pass gates slow down
dramatically as the number of programmable connections increases.

This results in long, unpredictable delays, especially for nets that have to travel a
long distance or drive a large number of loads.

In contrast, DynaChip uses Active Repeaters to create programmable interconnec-
tions. As shown in figure 1, these repeaters buffer the signal at every interconnection
point and isolate the capacitance of the rest of the net.

The result is fast, predictable performance even for long, high fanout nets.
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Figure 1: DynaChip’s Active Interconnect




In FPGA devices that use pass-gate based interconnect, net delays increase quadrat-
ically with the number of programmable interconnect points, as shown in figure 2.
This results in a performance bottleneck that is especially troublesome for nets that
have to travel a long distance or drive a large number of loads.

In devices that use Active Repeaters for interconnect, net delays are linear and are
not affected by fanout. The result is much higher performance and greater predict-

ability.
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Figure 2: Active Repeater — vs. Pass Gate Delays




Top-Level Architecture

At the very top level, DynaChip devices look a lot like conventional FPGA devices.
As shown in figure 3, input/output blocks surround the edges of the device, an ar-
ray of logic blocks fill the interior and routing tracks are distributed between the
rows and columns of logic blocks.

The difference in DynaChip’s architecture lies in the routing resources.

Input and Output
Blocks

Logic Blocks

N

Routing Tracks

Figure 3: High Level View of Architecture

Routing Architecture
DynaChip’s architecture is optimized for Active Repeater technology.

As shown in figure 4, interconnect resources consist of a series of vertical and hori-
zontal wires that make up a routing region. Buffers that drive these wires can be
turned on and off to create the required connections. Since every buffer drives a
fixed load, it has been carefully optimized to provide maximum performance. The
fixed load nature of the interconnect results in completely predictable performance
since the delay through the buffer is fixed.

Routing regions are connected with Active Repeaters. After passing through an Ac-
tive Repeater, signals are available throughout the next routing region.

In the DL6000 family, each routing region is 3 columns wide by 3 rows tall. The lo-
cation of the Active Repeaters are staggered so that each logic block has its own 3 x
3 region.
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Figure 4: Routing Architecture

This architecture results in completely deterministic performance within a routing
region. The logic block delays specified in this datasheet include the delay of the
connection buffers and all the routing within a region (refer to table 24 for logic block
delays).

As shown in figure 5, this architecture allows a logic block to drive all 9 blocks in the
3 column by 3 row routing region with no additional routing delays. This allows
even high fanout nets to have extremely high performance.
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Figure 5: Routing Region With No Interconnect Delay

For signals that drive blocks in the next region, the fixed delay through an Active Re-
peater is added to the logic block delay. These Active Repeater delays are the only
routing delays in the device and their performance is completely specified in this
datasheet (refer to table 27 for Active Repeater delays).




As shown in figure 6, a logic block output can drive 33 logic blocks with just 1 Active
Repeater delay. This allows structures with up to 660 gates of logic or 1,056 bits of
RAM to be implemented with just 800 ps routing delay. With 2 Active Repeater de-
lays, a logic block output can drive 73 logic blocks. This allows up to 1,460 gates of
logic or 2,336 bits of RAM with just 1.6 ns routing delay. All routing delays in the de-
vice are fixed and are not affected by the fanout on the net.

D Source block
§ Access with no repeaters
Access with 1 repeater

Access with 2 repeaters

Figure 6: Logic Block Reached With 2 Repeaters




Input/Output Blocks

Every input/output block in the DL6000 can be independently set to TTL and GTL
interface levels. The 10 clock inputs can also be set to single-ended or differential LV-
PECL levels. When set to differential LV-PECL, the inputs are compatible with
LVDS. If any of these 10 inputs are not used for clock signals, they can be used as
general purpose inputs.

When set to TTL mode, input/output blocks are 100% compliant with 33Mhz and
66 MHz PCI busses.

Each input/output block can be configured for input, output or bi-directional sig-
nals. Each block has 2 flip flops that can be used to register input and output signals.
Each flip flop has a clock enable input. Clock signals for flip flops in the input/out-
put blocks are sourced from either of the 2 global clock pins and either of the 2 quad-
rant clock pins for that region.

Each output has individual slew rate control and 3-state capability. The 3-state en-
able for each output can be controlled individually.

Each input/output block contains dedicated JTAG Boundary Scan logic compatible
with IEEE specifications.

From Global
Set/Reset Line
Input/ To Vertical or
Output Y Horizontal
Pad 202 Routing
y = Channels
Bidirectional (Input Data)
Boundary D Q
Scan Circuit 201 L
CLK

From Global Clock Array 1
From Global Clock Array 2
From Quadrant Clock Array 1
From Quadrant Clock Array 2

S From Horizontal or Vertical
Routing Channels
(Output Enable)

From Global Set/Reset Line

From Horizontal or Vertical
Routing Channels
? 211 E (Output Data)
209 [ J
From Horizontal or Vertical

Q D
Output o < Routing Channels
Slew Rate St 210 (Clock Enable)

Control =

From Global Clock Array 1
From Global Clock Array 2

Bidirectional
Boundary From Quadrant Clock Array 1
Scan Circuit From Quadrant Clock Array 2

Figure 7: Input/Output Block




LVDS

When set to differential LV-PECL levels, the 10 clock inputs can interface to LVDS
levels using a 100 ohm shunt resistor as shown in the following figure. If these inputs
are not used for clock signals, they can be used as general purpose inputs.

3.3V 3.3V

Z=50Q
1
1

LVDS 100Q LV-PECL
Z =500

1
1

Figure 8: Interfacing LVDS to LV-PECL

Logic Block

The logic block in the DL6000 is extremely flexible and can implement a wide variety
of functions. Each block has 18 inputs. One of the inputs is dedicated for clocking
and one is for a set or reset signal. The remaining 16 are general purpose inputs to
the logic block.

Each logic block contains combinatorial logic, RAM and two flip flops. The combi-
natorial section contains flexible building blocks optimized for high utilization.
Structures like multiplexers, AND/OR gates, comparators and arithmetic functions
are automatically mapped to these resources by the DynaChip Development Sys-
tem.

A multiplexer allows the outputs of the combinatorial logic to exit the block directly
or to serve as inputs to the two flip flops.

Local, Global or Quadrant Clock
Local or Global Set/Rst

| AND/OR O
_> U
N
P - MUX T
. P
¥ : ARITHMETIC u
s— . I
32-bit RAM S

Figure 9: Logic Block
Figure 10 shows a detailed diagram of the logic block in the DL6000.

The logic block contains sections that are optimized for AND/OR logic, multiplex-
ers, arithmetic logic and RAM. All logic block inputs have polarity control allowing
signals to be inverted as they enter the block.

Each logic block contains two storage elements that can be configured as D-type or
T (toggle) flip flops. The flip flops share a common clock that can be driven by the




device’s global or quadrant clocks or by local interconnect. The clock input to each
logic block has polarity control allowing the flip flops to be triggered from either
clock edge.

The flip flops also share a common set/reset signal that is driven by the device’s glo-
bal set/reset or by local interconnect. Each flip flop can be configured to have either
a set or reset capability. The set/reset input to each logic block has polarity control
allowing active high or active low operation.

Each logic block has 3 outputs that are driven by the combinatorial logic, RAM or
flip flops.
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RAM

Each logic block in DL6000 family devices contain a 32-bit fully synchronous config-
urable RAM. The RAM can be configured as a 32x1 dual port RAM, a 32x1 single
port RAM or two 16x1 RAMs with independent data and addresses. The RAM is
“self-timed” which makes both read and write operations fully synchronous. The
user only needs to be concerned with maintaining setup and hold times for all inputs
with respect to the clock. This includes the WE, data and address inputs. There is no
need for standard RAM timing parameters such as “WE pulse width’, ‘write cycle’
or ‘read cycle’. From a timing standpoint, the RAM can be treated just like a flip-flop.

The RAM includes a clock generator cell and latches data on its inputs and outputs.
Upon receipt of a LOW-to-HIGH transition on the clock input, the clock generator
creates a set of internal signals for the RAM. During a write cycle, the clock generator
creates a pulse to latch the write enable, data and address inputs. During a read cycle
a pulse is generated to latch the addressed data in the output latches. Both read and
write operations are completed upon a single low-to-high transition of the clock.
This is true for both single and dual port modes. Timing diagrams for the 2 opera-
tions are shown in figure 11.
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output. RN

Figure 11: Read/Write Cycle Timing
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Figure 12: 32x1 Single Port RAM

Figure 12 shows the configuration for the 32x1 Single Port RAM. There are 5 bits for
address (A0 - A4), a data input (D), a write enable (WE) and a clock input. All 7 in-
puts are totally synchronous to the clock. Just like an edge triggered flip flop, the
only timing requirement is that all setup and hold times must be obeyed. When WE
is HIGH, the RAM is in the write mode. Data presented on the D input will be writ-
ten to the location specified by addresses A0 - A4. During a write cycle, the output
of the RAM is in an unknown state. When WE is LOW, the RAM is in the read mode.
The data stored in the location specified by A0 - A4 appears on the output after the
rising edge of the clock. This is a single clock operation. The WE and A0 - A4 are set-
up before the rising edge of the clock and the data stored in the RAM appears after
the rising edge of the clock.
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Figure 13: Dual 16X1 Single Port RAM

Figure 13 shows the configuration for the dual 16X1 single port RAM. The cell con-
tains 2 separate 16X1 RAMs where each has their own address and data pins. The
dual RAM has 12 inputs. There are 4 bits of address (A00 - A03) and a data input (DO)
for RAM 0 and 4 separate bits of address (A10 - A13) and a separate data input (D1)
for RAM 1. Both RAMs share the same write enable (WE) and clock input. All 11 in-
puts are totally synchronous to the clock. Just like an edge triggered flip flop, the
only timing requirement is that all setup and hold times are obeyed. Operation of
the RAMs is identical to that of the 32X1 single port. When WE is HIGH, the RAMs
are in the write mode. Data presented on the D0 input will be written to the location
specified by addresses AQ0 - AO3 while data presented on the D1 input will be writ-
ten to the location specified by addresses A10 - A13. During a write cycle, the out-
puts of the RAMs are in an unknown state. When WE is LOW, the RAMs are in the
read mode. After the rising edge of the clock, the data stored in the location specified
by A00 - A03 appears on the output of RAM 0 and the data stored in the location
specified by A10 - A13 appears on the output of RAM 1. This is a single clock oper-
ation.
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Figure 14: 32x1 Dual Port RAM

Figure 14 shows the configuration for the 32x1 Dual Port RAM. This is a true dual
port RAM with separate read and write addresses. The RAM has 5 bits of read ad-
dress (AOR - A4R), 5 bits of write address (AOW - A4W), a data input (D), a write en-
able (WE) and a clock input. All 12 inputs are totally synchronous to the clock. Just
like an edge triggered flip flop, the only timing requirement is that all setup and hold
times are obeyed. The operation of the dual port RAM is slightly different than that
of the single port RAMs. When WE is HIGH, the RAM is in the write mode. Data
presented on the D input will be written to the location specified by addresses AOW
- A4W.

The dual port RAM is always in read mode. The state of WE is unimportant thus WE
can either be a “0” or a “1”. The data stored in the location specified by AOR - A4R
will appear on the output after the rising edge of the clock. This is a single clock op-
eration.

There is one exception to the rule that the RAM is always in read mode. If the read
and write addresses are equal and WE is HIGH, the write function takes precedence
over the read. As a result, when reading and writing to the same location, only the
write function is enabled and the output will be at an unknown state. Note that if
WE is LOW, the dual port RAM is in read mode and there will never be a conflict
when the read and write addresses are identical.
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Clock Distribution

DL6000 family devices have 10 low-skew clock distribution networks. These net-
works are driven by dedicated pins on the device, internal logic or by the internal
PLLs.

Two of the clock networks are global clocks that can drive every flip flop in the de-
vice. Eight of the networks are quadrant clocks. The quadrant clocks can drive all the
logic block flip flops in one quarter of the device and the 1/0O flip flops adjacent to
these logic blocks.

When driven by input pins, each of the 10 clocks are programmable to LV-TTL, GTL
or LV-PECL interface levels. When set to LV-PECL, clock inputs can be single-ended
or differential.

Any I/0O pin can be used to drive a clock signal out of the device for use elsewhere
in the system.

Phase Lock Loops

Devices in the DL6000 family contain 2 analog phase lock loop (PLL) circuits that are
used for clock multiplication, division and phase locking.

The output clock from the PLL has a duty cycle of 50% +/- 5% and a lock time of 1
ms.

As shown in figure 15, the output of each PLL can drive 1 global clock and 4 quad-
rant clock trees. The multipliers and dividers for each quadrant can be set indepen-
dently. This allows each PLL to generate up to 5 derivative frequencies from the
incoming clock.

|:GCLK R
VCO
fin I | Phase N I Faokt
Detector 1 E

QCLK2
~ Ky -

I:QCLKB
N > k3 >

I:QCLK4
~ Kk, -

Figure 15: PLL

Frequencies for quadrant clock outputs can be divided or multiplied according to
the following formula.

focrkx = fin*n / ky*m

Frequencies for global clock outputs can be multiplied according to the following
formula.

= S K
feerg = fin*n / m




Values for k, m, and n can be programmed as shown in table 3.

Variable Allowable Values
k 23460r8
m 1or2
n 23,4,60r8

Table 3: PLL Variables

The following tables show the available multipliers and dividers for different fre-
quencies.

Fin Min  Fin Max GCLK Multiplier QCLK Multiplier QCLK Dividers

14.4 20.6 8 4
22/3
2
11/3
1 (Lock)
19.2 27.5 6 3 3/4
1 (Lock) 2
11/2
1 (Lock)
28.8 41.3 4 2 2/3
1 (Lock) 11/3 1/2
1 (Lock)
5873 5570 3 7973 374
1 (Lock) 1 (Lock) 1/2
3/8
575 82.5 2 1 (Lock) 2/3
1 (Lock) 1/2
1/3
1/4
76.7 110.0 11/2 1/2
1 (Lock) 3/4
3/8
1/4
3/16
115.0 200.0 1 (Lock) 1/2
1/3
1/4
1/6
1/8
Table 4: Multipliers and Dividers for PLL1
Notes:
(1) PLL1islocated in the top left corner and drives GCLK1, QCLKI1TL, QCLK1TR, QCLK1BL,
and QCLK1BR.

(3) Some frequencies require an external resistor connected to the PLL1REST pin.




Fin Min  Fin Max GCLK Multiplier QCLK Multiplier QCLK Dividers

10.3 14.4 8 4
22/3
2
11/3
1 (Lock)
13.8 19.2 6 3 3/4
2
11/2
1 (Lock)
20.6 28.8 4 2 2/3
1 (Lock) 11/3 1/2
1 (Lock)
27.5 38.3 3 11/2 3/4
1 (Lock) 1 (Lock) 1/2
3/8
41.3 575 2 1 (Lock) 2/3
1 (Lock) 1/2
1/3
1/4
55.0 76.7 1.5 3/4
1 (Lock) 1/2
3/8
1/4
3/16
82.5 115.0 1 (Lock) 1/2
1/3
1/4
1/6
1/8
Table 5: Multipliers and Dividers for PLL2
Notes:
(1) PLL2 is located in the top right corner and drives GCLK2, QCLK2TL, QCLK2TR,
QCLK2BL, and QCLK2BR.

(3) Some frequencies require an external resistor connected to the PLL2REST pin.

GCLK Frequency Jitter
14 to 80 MHz 3% of clock period
81to 165 MHz 350 ps (1

Table 6: PLL Jitter

Note:
(1) Requires input clock jitter < 100 ps.




Power Consumption

Power consumption for a specific design implemented in a DL6000 family device
depends on the following factors.

¢ Number of logic blocks used

¢ Operating frequency

* Number of outputs used

¢ I/0O interface level setting (TTL or GTL)

¢ Qutput slew rate selection

¢ Number of global and quadrant clocks used

¢ Operating supply voltage
The following table shows typical power consumption for various components of a
DL6035 operating at 100 MHz.

DL6035 Component Typical Power Consumption at 100 MHz

Logic Block (including interconnect) 4.6 mW
I/0 Block set to TTL mode (excluding 910 uW
off-chip current)

I/0 Block set to GTL mode (excluding 7.5mw
off-chip current)

Each Global Clock 600 mw
Each Quadrant Clock 150 mw

Table 7: Typical Power Consumption




Configuration

Memory cells in DynaChip FPGAs store configuration bits that control all the pro-
grammable elements in the device. These configuration bits are called a bitstream
and they are loaded automatically from a PROM at power-up or under user control
through a microprocessor.

Systems that contain more than one DynaChip device can be set up in a program-
ming chain to simplify connections.

Configuration Modes

The DL6000 supports 6 configuration modes. Five are for loading a bitstream into
the device and one is for reading a bitstream out of a programmed device. The state
of three special pins called mode pins sets the configuration mode of the DL6000 de-
vice.

Serial Configuration Modes
There are 3 serial configuration modes as described in table 8.

Serial Internal Last This mode is used in 2 situations.

1) To program a single device from a se-
tial PROM. In this mode, the DL6000
generates a clock signal to drive the
serial PROM.

2) For the last device in a programming
chain that uses a serial PROM. In this
mode, the DL6000 generates a clock
signal to drive the serial PROM and
the other DynaChip devices in the
chain.

Serial External Not Last This mode is used for each device ex-
cept the last device in a programming
chain that uses a serial PROM.

Serial External Last This mode is used to program a single
device using a serial bitstream and a
user supplied clock.

It is also used for the last device in a pro-
gramming chain that is programmed us-
ing a serial bitstream and a user supplied
clock.

Table 8: Serial Configuration Modes




Microprocessor Configuration Modes
There are 2 microprocessor configuration modes as described in table 9.

Microprocessor Last This mode is used in 2 situations.

1) To program a single device from a mi-
croprocessotr.

2) For the last device in a programming
chain that uses a microprocessor.

Microprocessor Not Last This mode is used for each device ex-
cept the last device in a programming
chain that uses a microprocessor.

Table 9: Microprocessor Configuration Modes

Dynamic Reconfiguration Using Full Chip Reset

Full Chip Reset enables the user to completely reset the device without turning off
the power. It is typically used to prepare a device for a complete reconfiguration af-
ter initial configuration. When full chip reset is asserted, all the configuration bits
and flip flops in the device are reset. This is similar to the internal reset that occurs
when the device is first powered-up.

Full chip reset is activated by setting the mode pins to “111” and then asserting the
RESET pin (active low) for a minimum of 10 ms. The mode pins must be set before
the reset is asserted.

To reprogram the device after a full chip reset, set the mode pins to their appropriate
values (refer to table 10, page 22) and apply another RESET pulse of at least 10 ms.

As an alternative to using full chip reset, the device can be reprogrammed using a
complete bitstream that programs every element. Contact the factory for availability
of a complete bitstream.

Partial Reprogramming

After the device has been powered-up and programmed, the user can reprogram a
portion of the device on the fly without affecting the existing application.

To dynamically reprogram a portion of the device, set the mode pins to their appro-
priate value (refer to table10, page20), and then assert RESET (active low). The mode
pins must be set before the RESET is asserted.

The portion of the device that is not affected by the partial reprogramming operates
normally during reconfiguration.

Special bitstreams must be used for partial reconfiguration to insure that unused
logic and interconnect from the previous function are deleted. Contact the factory
for more information on availability of these special bitstreams.




Some of the non-dedicated configuration I/O do not function as user 1/O during dy-
namic reprogramming as indicated below:
In Serial Mode:

¢ Pins M0, M1, M2 and D0, become dedicated for programming.

¢ The DONE pin becomes dedicated for programming when the device is used in

a programming chain.
¢ The DOUT pin becomes dedicated for programming if readback is required.
¢ The rest of the I/O's remain operational.

In Processor Mode:
¢ Pins MO, M1, M2, DO, D1-D7, WE and RDY become dedicated for programming,.
¢ The DONE pin becomes dedicated for programming when the device is used in
a programming chain.
¢ The DOUT pin becomes dedicated for programming if readback is required.
¢ The rest of the I/O's remain operational.

Readback

Once the device has been programmed, a configuration mode called readback can
be used to read the program bitstream out of the device to determine if it was loaded

properly.

Configuration Clock Frequencies

In Serial Internal Last mode, the DL6000 generates a 2.5 MHz clock that is used to
drive the serial PROM.

In Serial External Last mode, an external clock up to 25 MHz can be supplied to the
DL6000.

Mode Pin Settings

The state of three pins on the DL6000 device named MO, M1 and M2 determine the
loading mode. The settings for each mode are shown in table 10.

Serial Internal Last

Serial External Not Last
Serial External Last
Microprocessor Last

Microprocessor Not Last
Readback
Full Chip Reset

silaiaioclioiolo

Table 10: Mode Pin Settings

Note:
If the mode pins are not connected, they are pulled down to a logic ‘0"




Flip Flop Initialization

After configuration, flip flops are in an unknown state. All flip flops can be initial-
ized by applying a global reset signal to the device.

Upon assertion of the global reset, I/O and logic block flip flops are either set or reset
depending on their definition in the design.

Configuration Schematics

The following schematics show typical connections to the DL6000 for each loading
mode.

Serial PROM Configuration Mode

In the serial PROM configuration mode, the device automatically loads itself from a
serial PROM when the system is powered up. The PROM provides serial data and
responds to a clock signal generated by the DL6000 device.

Systems using this loading mode should be connected as shown in figure 16.

i i

DL6000
Serial Data » DO
Memory OLK | PCLK
CE |« SYSDONE

—1 Reset/OE 0 —{MO

0 —{M1

0—{M2
1 —STRPGM Reset Reset

Il 1

Figure 16: Serial PROM Configuration Schematic

Microprocessor Configuration Mode

In the microprocessor configuration mode, the device is loaded under user control
from a microprocessor interface. Data is loaded into the DL6000 device byte-wide in
response to the rising edge of a write enable signal. The DL6000 device generates a
ready signal that indicates it is ready for the next byte of data.

Systems using the microprocessor configuration mode should be connected as
shown in figure 17.
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Figure 17: Microprocessor Configuration

A microprocessor can also be used to load the DL6000 family device in serial exter-
nal mode. In this configuration, the microprocessor supplies a clock and serial data
to the DL6000 family device.

Programming Chains

Programming chains simplify connections for systems that use more than one
DL6000 family device. Using programming chains, one DL6000, called the last de-
vice, connects to the source of the configuration data. The remaining DL6000 devices
connect in a chain using their serial configuration pins.

Systems using programming chains with a serial PROM should be connected as
shown in figure 18. Systems using programming chains with a microprocessor
should be connected as shown in figure 19.
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Figure 18: Programming Chain Using Serial Memory
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Figure 19: Programming Chain Using Microprocessor

The size of the programming bitstream for a DL6000 family device depends on the
number of logic blocks that are used in the design. The following table shows the
maximum number of programming bits for each device in the DL6000 family.

Device Maximum Number of Programming Bits
DL6009 140,000
DL6020 270,000
DL6035 450,000
DL6055 670,000
DL6080 940,000
DL6105 1,300,000

Table 11: Maximum Number of Programming Bits




Configuration Pins

Two types of pins are used in the configuration process. Permanently dedicated pins
are always dedicated to configuration functions. User pins that can have special
functions become user 1/0 pins after device configuration

PCKI/ Yes This pin has 3 different functions depending on the pro-
PCKO gramming mode.

1) If the device is the only device to be programmed or is
last in a programming chain and an external clock is
not being used, this pin is an output that sends the
master clock to all other devices and the serial PROM.

2) If the device is in a programming chain and is not the
last device, this is an input pin that receives the master
clock from the last device.

3) If an external, user supplied clock controls the config-
uration process, this pin is the input for that clock.
When not in programming, this pin defaults to an input.

STRPGM Yes This pin should be connected as shown in the configura-
tion schematics.

RESET Yes This reset is used for dynamic reprogramming. It is as-
serted by setting the mode pins to any value except ‘111'
and asserting the RESET pin (active low) for a minimum
of 10 ms. Note that the mode pins must be set before the
RESET is assetrted. All non-dedicated configuration I/O's
assume states based on the function defined by the pro-
gramming mode.

If dynamic reprogramming is hot required, the RESET pin
should be connected as shown in the configuration sche-

matics.
SYS Yes This output pin is dedicated for programming. Once con-
DONE figuration has been completed, this pin goes from low to

high and stays high until either the power is turned off or
areset signal is applied. If the device is the last or only de-
vice to be programmed, this pin signals the device that
configuration has been completed and to start normal op-
eration. Also, if the device is the last in a programming
chain, this pin signals all other devices that programming
has been completed and to return to normal operation.
This signal also controls the enabling and disabling of a
serial PROM(s).

MO - M2 No These pins are inputs during programming. They are
used to tell the device(s) which mode will be used for con-
figuration. The list of settings for each configuration mode
is shown in table 10. These pins become 1/O's during nor-
mal operation. If the mode pins are not connected, they
are pulled down to a logic ‘0’.




This i n during programming that is only used
in a multiple device configuration mode. If the device is
not last, the DONE pin is tied to the SYSDONE pin of the
last device. A low to high on this pin signals that program-
ming has been completed and the device begins normal
operation. This pin can be used as an I/0O during normal
operation.

DO No This is an input pin during programming. It accepts serial
data from a memory source or another device. It can also
accept the LSB from a byte wide memory source for mi-
croprocessor configuration mode. This pin can be used
as an I/O during normal operation.

D1 - D7 No These are data input pins for the microprocessor configu-
ration mode. They are only activated after the reset signal
has been applied. They accepts bits 1 - 7 of data loaded
from a parallel source. Can be used as 1/0s during normal
operation.

WE No This is a input pin during microprocessor configuration
mode. It is only activated after the reset signal has been
applied. This pin is used by the processor to signal the
DL6000 that 8-bits have been placed on the D[7:0] pins
for loading. This pin becomes an I/O during normal oper-
ation.

RDY No This is an output pin for microprocessor configuration
mode. It signals an external processor that 8 bits have
been loaded and the device is ready to receive the next 8
bits. This pin can be used as an I/O during normal opera-
tion.

DOUT No This outputs pin supplies the bitstream during readback
mode. This pin can be used as an I/0O during normal op-
eration.




JTAG

All devices in the DL60000 family provide JTAG Boundary Scan. Completely com-
patible with IEEE specifications, this feature simplifies testing of boards with surface
mount packages or closely spaced pins.

Four JTAG instructions are supported as shown in table 12.

JTAG Instructions Register Opcode
SAMPL/PRE BSC 1000
EXTEST BSC 0000
BYPASS BYPASS 1111
IDCODE ID 1101

Table 12: JTAG Instructions

The JTAG ID register is read when the DL6000 is reset and when Opcode 1101 is
loaded. On power-up, the opcode defaults to 1101. Internal pull-up resistors are pro-
vided on the TDI and TMS pins.

The DL6000 JEDEC ID number is 331-300-6100-0.




Product Specifications

Maximum Ratings

Ve Ve Pin Potential to GND Pin -0.5t0 +5.0 \
ViN Input Voltage 0510V +05 \
V1s Voltage applied to 3-state output -0.5to Vg + 0.5 \
TsTORE Storage temperature -65 to +150 C
Ty Junction Temperature +150 C

Table 13: Absolute Maximum Rating

Note:
Permanent damage to the device may occur if the Absolute Maximum ratings are exceeded.
This is a stress rating only. Functional operation of the device at these or any other condi-
tions other than those listed under the Recommended Operating Conditions is not im-
plied.
Exposure to Absolute Maximum Ratings conditions for extended periods of time may af-
fect device reliability.

Operating Conditions

Supply voltage relative to GND
Commercial 0 C to 85 C junction 3.14 347 \
Industrial 40 C to 100 C junction 3.0 3.6 \
V17 GTL terminating voltage relative to GND
Commercial 0 C to 85 C junction 1.14 1.26 \
Industrial 40 C to 100 C junction 1.08 1.32 \

Table 14: Recommended Operating Conditions

Notes:

(1) 0.251 devices require a core supply voltage of 2.5V +/- 5% and an I/O supply voltage of
3.3V +/- 5%.

(2) All junction temperatures above those listed as Operating conditions are illegal.




VIMAX(S) Max. voltage applied to input - 55 \
Vomax® Max. voltage applied to clock - 3.63 \
inputs
ViHTL High-level Input Voltage 2.0 Voo + \
0.3
ViLermy Low-level input voltage 0.0 0.8 \
VlH(CMOS) High-IeveI Input Voltage O'7VCC VCC \Y
ViLcmos) Low-level input voltage 00 i0.3Vge \
V|H(GTL) High-level |npu1 VOHage VREF + V'|—|' \%
0.2
ViyeTty Low-level input voltage 0.0 VREF - \
0.2
VihwvpecLy High-level input voltage 2135 | 2.420 V  iWhen V5o =3.3V
Viwvpecl)y i Low-level input voltage 1.490 ; 1.825 V  iWhen V5o =3.3V
VoH (171 High level output voltage 24 V  iVge min, See note 2 for Igy
VOL(‘I‘I’L) Low level output voltage (12) - 04 V. iVgc min, See note 2 for Ig
VoH(@GTL) High level output voltage (34 - VT v
VoL@aTL) Low level output voltage ) - 04 V. iloL =20 mA, Vi max
lco Quiescent current - 10 mA Ve = MAX; All I/O’s open
I Leakage Current -10 +10 HA
CiN Input capacitance - 85 pF

Table 15: DC Electrical Characteristics

Notes:
(1) With 50% of the outputs simultaneously sinking 16 mA each.
(2) Sink/Source current in TTL mode varies with slew rate setting:
Fast slew rate: sink/source current = 16 mA (at V¢ min)
Medium slew rate: sink/source current = 11 mA (at V¢ min)
Slow slew rate: sink/source current = 5 mA (at Ve min)
(3) Sink current in GTL mode = 24 mA. Source current is provided by external pull-up resistor.
(4) Vggr =2/3 V17
(®) All1/0 pins except clock inputs are 5 volt tolerant.
(6) The maximum voltage applied to the following clock input pins should not exceed this
value, even if they are used as non-clock I/O.
QCLKI1TL, QCLKITLN, QCLK2TL, QCKL2TLN, QCLK1BL, QCKL1BLN, QCLK2BL,
QCKL2BLN, QCLK1BR, QCLK1BRN, QCLK2BR, QCKL2BRN, QCLKI1TR, QCKL1TRN,
QCLK2TR, QCKL2TRN, GCLK1, GCLKIN, GCLK2, GCLK2N, PLLIREST, PLL2REST




Clock and Set/Reset Buffer Switching Characteristics

Clock buffer delay with PLL TepLL 11 1.0 0.9 ns
Global clock delay without PLL (") Teckp 6.7 56 5.0 ns
Global clock skew Tacks 15 15 .15 ns
Quadrant clock delay without PLL(" Tackp 5.5 5.0 4.5 ns
Quadrant clock skew Tacks 15 15 15 ns
Clock min pulse width high TmPH 24 22 2.0 ns
Clock min pulse width low TmpL 24 22 2.0 ns
Global Set/Reset delay Tasr 33 30 27 ns

Table 16: Clock Buffer AC Characteristics (Input Set to TTL)

Notes:

(1) Global and quadrant clock delays are measured from the input pin on the device to the
flip flop clock input.

(2) All delays are specified over commercial voltage and temperature range.

(3) Clock delays are also referred to as latency.

Clock buffer delay with PLL TepLL 19 17 1.6 ns
Global clock delay without PLL (V) Tackp 7.8 6.1 55 ns
Global clock skew Tecks .15 .15 .15 ns
Quadrant clock delay without PLL(" Tackp 6.4 5.9 54 ns
Quadrant clock skew Tacks 15 15 15 ns
Clock min pulse width high TmPH 24 22 2.0 ns
Clock min pulse width low TmpL 24 22 2.0 ns
Global Set/Reset delay Tasr 34 31 28 ns

Table 17: Clock Buffer AC Characteristics (Input Set to GTL)

Notes:

(1) Global and quadrant clock delays are measured from the input pin on the device to the
flip flop clock input.

(2) All delays are specified over commercial voltage and temperature range.

(3) Clock delays are also referred to as latency.




Clock buffer delay with PLL TepLL 1.9 1.7 1.6 ns
Global clock delay without PLL (V) Tackp 7.6 6.1 5.5 ns
Global clock skew Tacks 15 .15 .15 ns
Quadrant clock delay without PLL(" Tackp 6.4 5.9 54 ns
Quadrant clock skew Tacks 15 15 15 ns
Clock min pulse width high TmPH 24 22 2.0 ns
Clock min pulse width low TmpL 24 22 2.0 ns
Global Set/Reset delay Tasr 34 31 28 ns

Table 18: Clock Buffer AC Characteristics (Input Set to LV-PECL)

Notes:

(1) Global and quadrant clock delays are measured from the input pin on the device to the
flip flop clock input.

(2) All delays are specified over commercial voltage and temperature range.

(3) Clock delays are also referred to as latency.

Clock buffer delay with PLL TepLL 1.9 1.7 1.6 ns
Global clock delay without PLL (V) Tackp 7.8 6.1 55 ns
Global clock skew Tacks 15 15 .15 ns
Quadrant clock delay without PLL(" Tackp 6.4 5.9 54 ns
Quadrant clock skew Tacks 15 15 15 ns
Clock min pulse width high ) TmpH 24 22 20 ns
Clock min pulse width low TmpL 24 22 2.0 ns
Global Set/Reset delay Tasr 34 31 28 ns

Table 19: Clock Buffer AC Characteristics (Input Set to Differential LV-PECL)

Notes:

(1) Global and quadrant clock delays are measured from the input pin on the device to the
flip flop clock input.

(2) All delays are specified over commercial voltage and temperature range.

(3) Clock delays are also referred to as latency.

(4) For RAM operation, see clock min pulse width high in table 25.




Input and Output Block Switching Characteristics

nput buffer combinatorial delay INPD
Input Register Set-up Time (global clock) Tinist 21 1.6 1.3 ns
Input Register Hold Time (global clock) TiNIH1 0 0 0 ns
Input Register Clock to Output (global clock) Tinco1 3.5 2.6 21 ns
Output buffer combinatorial delay (no load)?®; TouTist 6.0 4.6 3.5 ns
Output Register Set-up Time (global clock) TouTis2 3.5 2.6 1.9 ns
Output Register Hold Time (global clock) TouTiH1 0 0 0 ns
Output Register Clock to Output (global clock, | Touytcos 3.6 29 23 ns
no load) @3)

I/0O Register Clock Enable Setup Time Tcest 27 2.0 1.4 ns
I/0O Register Clock Enable Hold Time Teen1 0 0 0 ns
Input Register GSR set/reset delays TesRi 3.4 2.6 21 ns
Output Register GSR set/reset delays Tasro 3.7 3.0 24 ns
Input Register GSR set/reset setup time TesRisi 0.5 0.4 0.3 ns
Output Register GSR set/reset setup time Tesrosi 0.5 0.4 0.3 ns

Table 20: Input and Output Buffer Parameters (I/O Set to TTL)

Notes:
(1) All delays are specified over commercial voltage and temperature range.
(2) Output delays are specified with no load. Add the following delays to adjust for loading.

Fast Slew Rate: 40 ps/pf
Medium Slew Rate: 60 ps/pf
Slow Slew Rate: 95 ps/pf

(3) The maximum loading for outputs switching at the same time in the same direction is
shown below. Significant ground bounce may occur if these guidelines are violated.

Fast Slew Rate: 200 pf between each power/ground pair
Medium Slew Rate: 300 pf between each power/ground pair
Slow Slew Rate: 400 pf between each power/ground pair

(4) Each output pin has individual slew rate control.

Three-state Buffer Characteristics

3-state to Pad Active (no load)??) Tasoe 4.5 37 3.3 ns

3-state to Pad Hi-Z (no load) &3 Tinist 4.5 37 33 ns
Table 21: Three-state Buffer Delays

Notes:
(1) All delays are specified over commercial voltage and temperature range.
(2) Output delays are specified with no load. Add the following delays to adjust for loading.

Fast Slew Rate: 40 ps/pf
Medium Slew Rate: 60 ps/pf
Slow Slew Rate: 95 ps/pf

(3) Each output pin has individual slew rate control.




o

Output buffer combinatorial delay (no load)® |  TouTist 5.2 3.9 29 ns
Output Register Set-up Time (global clock) TouTis2 34 2.6 20 ns
Output Register Hold Time (global clock) TouTiH1 0 0 0 ns
Output Register Clock to Output (global TouTco1 2.8 22 1.8 ns
clock, no load) @

1/O Register Clock Enable Setup Time Tcesi 2.8 2.0 1.6 ns
I/O Register Clock Enable Hold Time Teen1 0 0 0 ns
Input Register GSR set/reset delays TasRi 3.5 2.6 21 ns
Output Register GSR set/reset delays Tasro 2.9 23 1.9 ns
Input Register GSR set/reset setup time TaesRist 0.5 0.4 0.3 ns
Output Register GSR set/reset setup time Tesrosi 0.5 0.4 0.3 ns

Table 22: Input and Output Buffer Parameters (I/0 Set to GTL)

Notes:

(1) All delays are specified over commercial voltage and temperature range.

(2) Output delays are specified with no load. Add the following delays to adjust for loading.
GTL: 27 ps/pf

Input buffer combinatorial delay TinPD 53 4.0 3.2 ns
Input Register Set-up Time (global clock) Tinist 3.2 24 1.9 ns
Input Register Hold Time (global clock) TiNIH1 0 0 0 ns
Input Register Clock to Output (global clock) TincO1 45 34 27 ns

Table 23: Input and Output Buffer Parameters (I/0 Set to LV-PECL/LVDS)




Logic Block Switching Characteristics

3-input AND/OR to flip-flop delay TANDR3 3.6 3.3 3.0 ns
6-input AND/OR to flip-flop delay TANDRs 42 3.8 34 ns
9-input AND/OR to flip-flop delay TANDR9 5.1 46 41 ns
4:1 Multiplexer data to flip-flop TMmUxXR 3.5 3.2 29 ns
4:1 Multiplexer select to flip-flop Tmuxsr 3.5 3.2 29 ns
Adder/multiplier to flip-flop (sum) TabDCR 46 3.6 3.2 ns
3-input AND/OR combinatorial delay TanDC3 4.0 3.8 3.6 ns
6-input AND/OR combinatorial delay TaNDCE 4.7 43 3.9 ns
9-input AND/OR combinatorial delay TaNDCo 5.6 5.1 46 ns
Adder/Multiplier delay (sum) TapDC 45 41 3.7 ns
4:1 Multiplexer data delay Tmuxc 41 3.7 34 ns
4:1 Multiplexer select delay Tmuxs 41 3.7 34 ns
D Flip-flop setup time Tsu 0.7 0.6 0.5 ns
T Flip-flop setup time Tsut 0.9 0.8 0.7 ns
Flip-flop clock to out (GCLK or QCLK) Tcog 2.0 1.8 1.6 ns
Flip-flop clock to out (LCK2) TcoL 55 5.0 4.5 ns
GSR set/reset to flip-flop out TesRFF 22 2.0 1.8 ns
LSR set/reset delay Tisr 5.9 54 4.9 ns
Logic Block Pass Through TispT 4.0 3.6 3.2 ns

Table 24: Logic Block Switching Parameters

01 . TINRY
o iy

Notes:

(1) All delays are specified over commercial voltage and temperature range.

(2) Industrial speed grade delays are 5% higher.

(3) Refer to figure 10 for a picture of the logic paths described in the above table.

(4) The AND/OR combinatorial delay, adder/multiplier delay and 4:1 multiplexer delay in-
clude the complete path through the logic block from inputs through outputs, connection
buffers and routing to the next logic block or active repeater.

(5) The AND/OR to flip flop, 4:1 multiplexer data to flip-flop, 4:1 multiplexer select to flip-
flop and adder/multiplier to flip flop delay includes all elements from inputs to the D/T
input of either flip flop.

(6) Logic block delays shown in table 24 include all connection buffer and routing delays
within a 9 block routing region. Additional delays are incurred only when a net must go
through an active repeater to reach a block in another routing region. See table 27 for ac-
tive repeater delays.
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Figure 20: Logic Block Delays Includes Routing Within a Region

RAM Switching Characteristics

Address setup time before clock Tas 4.0 35 3.0 ns
Address hold time after clock Tan 0 0 0 ns
WE setup time before clock Tws 4.0 3.5 3.0 ns
WE hold time after clock TwH 0 0 0 ns
DIN setup time before clock Tos 4.0 3.5 3.0 ns
DIN hold time after clock Toy 0 0 0 ns
Clock min pulse width high %) TupH 5.0 5.0 5.0 ns
Output data valid after clock Tros 10.0 90 ¢ 80 i ns

Table 25: RAM Switching Parameters — Dual Port Mode

Notes:

(1) All delays are specified over commercial voltage and temperature range.

(2) Applies to RAM operation only. See table 19 for clock min pulse width high in all other
operating modes.




Address setup time before clock Tas 4.0 3.5 3.0 ns
Address hold time after clock TaH 0 0 0 ns
WE setup time before clock Tws 4.0 35 3.0 ns
WE hold time after clock TwH 0 0 0 ns
DIN setup time before clock Tos 4.0 3.5 3.0 ns
DIN hold time after clock Tou 0 0 0 ns

i Output data valid after clock i\ Tros ¢ 110 i 100 9.0 ns

Table 26: RAM Switching Parameters — Single Port Mode

Note:
All delays are specified over commercial voltage and temperature range.

Programmable Interconnect Characteristics

Horizontal Active Repeater Delay THRPT 1.2 0.9 0.8 ns
Vertical Active Repeater Delay TvrPT 0.9 0.7 0.6 ns
Vertical to Horizontal Active Repeater Delay | Typgrpt 1.2 0.9 0.8 ns
Horizontal to Vertical Active Repeater Delay | Tyyrpt 1.2 0.9 0.8 ns

Table 27: Active Repeater Switching Parameters

Note:
All delays are specified over commercial voltage and temperature range.




Pin Description

352-pin SBGA - DL6035

STRPGM REZA 16 47JAEIKIBL V33

BEKIBEKS ABZ3 15748 W26

SYSDONE AE3 16 45/D1(5) W24
PLLTREST B25 10 56/QCLKZBIN W25

PLLZREST c3 16 BT/GEIKEBL Y54

10 20 C34 1052 Y25

0.3 C25 16 B3/DI(4) ARZ5
[0 4 E54 1054 Y23

[ON F23 16 B5/DI(E) ABZ5
0.6 525 1056 AR
0.7 Fod 10 57/D1(2) AAZ3
0.8 526 1058 AC26
10_9 D26 10 B5/BI(T) ABZ
10_10 G2d 1060 AC25
[OXRE E£55 16 61/51(6) ADZ5
[OXE H23 6 62/T50 REZ3
613 Hz4 1563 ADZE
(SR Vele’ERINN 25 16764 (X2
16, T5/QCTKITE J2i 1565 AD23
[OXS[3 G35 (oM AEZS
617 K23 16 67/M0 RG22
[OREV e EINN G268 15768 AEZS
16 TS/QCTKZTL K24 1065 REZ?
[ONE) 25 16 76/M1 ACZT
1021 (23 1071 AFEZ2
1022 J25 [OIVE AD2T
1023 (24 1073 AC20
1024 K25 10 74]50NE AEZT
1025 (25 1075 AD20
1026 M23 10 76/50UT AEZ0
1557 (56 16777 AETS
528 MZd 15778 ADTS
[ONFE) K23 15779 AETS
16 30/GCIKIN W25 1586 ACT8
10 31/GCIK N4 [oX:} RO18
[ONkH NZ5 [OX:F AET8
1533 B34 15783 REi7
1634 NZ6 15784 RET7
1035 R24 10_85 AET6
1036 P55 1086 RD17
10_37WE R25 1087 AFT6
1038 R23 1088 AC16
16 39/RDY 725 1089 AD16
10_40 24 1090 AET5
16 41/DI(7) T23 1051 ACT5
10_42 U6 1092 AET4
[OREIBIIG) Uz4 1563 RET3
[OR¥) Uzs [ONeY? [}
545 V3g 15755 AET3

Table 28: DL6035/352 Pin Description




1096 AD14 iO_149/QCLKTBRN U3
16,97 AETZ G150 Uz
568 ADT3 IG5 T4
[OX°F] ADTE (oM T3
57760 ACT3 5753 =P
(ORI} AGTS [OMLY:! T3
57762 AET 5755 25
[OMek] AT [ 3
iB704 AETT 5757 B
167765 AETO 7158 By
57708 ACTT 57759 B3
O767 AES IO_160/GSR N2
57768 ADTO [OML}] N3
[ORe5) ADS [OM[-A [V
15710 AES 0163 M3
G171 ACS IO_164/GCIK? 2
6712 AE7 IO 165/GCLKEN Ki
[OMEE] AFB 766 M
[CREE! A% G167 K2
[OMEIS AL 57768 (3
[ORE AD7 [OM[0) 04
57197 AG7 57776 Jz
[OMEE] AES G171 K3
57119 ADE 5772 H
[OMED) AF4 7173 K4
[N AFS i5774 2
[OREA AC8 G175 J3
57723 AEA I0_176/QCLK2TR G2
G124 ADB [O_177/QCLK2TRN i
[OMPS ACE 67778 Ji
(OIS AD3 579 £
IO 127/TMS Abd IO 180/QCLKTTR A3
IO 128/TCK AE? IO T8T/QCLKITRN G3
10125771 AD? 0182 =
57130 AC3 57783 et
[ORE] AC? [CIEY! B
[OMkA ABL [ORES 52
[OMEX] AB3 [OMES F3
[ORKY! AET 57787 (072
[ORES ARG 7188 Fi
571386 ABS 57789 £3
67757 ABT [OMS0) B3
57738 Yi [OMEN B3
[ORES] AAZ 10193 @) cA
57140 Y3 657754 B3
G774 W4 (O[S G5
57742 Y5 65796 B4
0743 W3 G167 A3
I0_T44/QCTKZBR W2 [O[E] 56
[O_T45/QCKL2BRAN V3 5189 B5
10746 Y2 15-260 C7
O 147 U4 0261 bE)
10 T48/QCLKIER Vi 10202 A5

Table 28: DL6035/352 Pin Description




10_203 C8 10_256 B23
10_204 C6 VCC_IO B1
10_205 B6 VCC_IO E1
10_206 D9 VCC_IO L1
10_207 B7 VCC_IO R1
10_208 C9 VCC_IO W1
10_209 C10 VCC_IO AC1
10_210 B8 VCC_IO AF5
10_211 D11 VCC_IO AF9
10_212 A8 VCC_IO AF12
10_213 B9 VCC_IO AFR17
10_214 C11 VCC_IO AF20
10_215 B10 VCC_IO AF23
10_216 D12 VCC_IO AD26
10_217 c12 VCC_IO Y26
10_218 A10 VCC_IO 126
10_219 C13 VCC_IO K26
10_220 B11 VCC_IO H26
10_221 B12 VCC_IO C26
10_222 C14 VCC_IO A23
10_223 B13 VCC_IO A18
10_224 D14 VCC_IO A16
10_225 Al4 VCC_IO A12
10_226 C15 VCC_IO A9
10_227 B14 VCC_IO A4
10_228 D15 VCC_CORE/CLK C1
10_229 Ci16 VCC_CORE/CLK J1
10_230 A15 VCC_CORE/CLK M1
10_231 D16 VCC_CORE/CLK T
10_232 B15 VCC_CORE/CLK AAT
10_233 B16 VCC_CORE/CLK AD1
10_234 c17 VCC_CORE/CLK AF3
10_235 B17 VCC_CORE/CLK AF8
10_236 D17 VCC_CORE/CLK AF15
10_237 c18 VCC_CORE/CLK AFR21
10_238 B18 VCC_CORE/CLK AF24
10_239 C19 VCC_CORE/CLK AE26
10_240 A19 VCC_CORE/CLK AB26
10_241 B19 VCC_CORE/CLK R26
10_242 D19 VCC_CORE/CLK M26
10_243 B20 VCC_CORE/CLK J26
10_244 C20 VCC_CORE/CLK E26
10_245 C21 VCC_CORE/CLK A24
10_246 A21 VCC_CORE/CLK A17
10_247 D21 VCC_CORE/CLK A1
10_248 B21 VCC_CORE/CLK A6
10_249 A22 VCC_CORE/CLK A2
10_250 c22 VCC_PLL E4
10_251 B22 VCC_PLL E23
10_252 B24 GND_IO D4
10_253 Cc23 GND_IO H4
10_254 A25 GND_IO N4
10_255 D24 GND_IO R4

Table 28: DL6035/352 Pin Description




GND_IO V4 GND_CORE/CLK G1
GND_IO AA4 GND_CORE/CLK N1
GND_IO AC4 GND_CORE/CLK U1
GND_IO AC8 GND_CORE/CLK Y1
GND_IO AC10 GND_CORE/CLK AF1
GND_IO AC14 GND_CORE/CLK AF7
GND_IO AC19 GND_CORE/CLK AF10
GND_IO AC23 GND_CORE/CLK AF14
GND_IO W23 GND_CORE/CLK AF19
GND_IO uz23 GND_CORE/CLK AF26
GND_IO P23 GND_CORE/CLK AAZ6
GND_IO Jes GND_CORE/CLK V26
GND_IO G23 GND_CORE/CLK P26
GND_IO D23 GND_CORE/CLK F26
GND_IO D20 GND_CORE/CLK A26
GND_IO D18 GND_CORE/CLK A20
GND_IO D13 GND_CORE/CLK A13
GND_IO D10 GND_CORE/CLK A7
GND_IO D7 GND_PLL D5
GND_CORE/CLK Al GND_PLL D22

Table 28: DL6035/352 Pin Description

Notes:
(1) I0_1 is not available due to the PLL1REST.
(2) 10_192 is not available due to the PLL2REST.




208-pin QFP - DL6035

VCC_PLL 1 VCC_CK 53
GND_CK 2 10_128 TCK 54
VCC_CK 3 10_127 TMS 55
GND_INT 4 SYSDONE 56
PLL2REST 5 10_124 57
10_190 6 10_123 58
VCC_INT 7 GND_IO 59
10_187 8 GND_INT 60
GND_IO 9 10_120 61
[O_184 10 10_119 62
VCC_IO 11 VCC_IO 63
10_181 QCLK1TRN 12 VCC_INT 64
10_180 QCLKI1TR 13 10_116 65
10_177 QCLK2TRN 14 10_115 66
SUBN-GND 15 10_112 67
10_176 QCLKZ2TR 16 10_111 68
10_172 17 10_108 69
1O_171 18 10_107 70
GND_IO 19 GND_IO 71
GND_INT 20 GND_INT 72
VCC_IO 21 [O_104 73
IO_166 22 VCC_IO 74
10_165 GCLK2N 23 VCC_INT 75
I0_164 GCLK2 24 10_99 76
10_163 25 10_96 77
GND_IO 26 10_93 78
10_161 27 10_92 79
VCC_CK 28 10_91 80
GND_CK 29 GND_IO 81
I0_160 GSR 30 10_89 82
10_159 31 VCC_INT 83
VCC_IO 32 10_88 84
10_157 33 10_87 85
1O_156 34 VCC_IO 86
IO_155 35 GND_INT 87
GND_IO 36 10_84 88
10_153 37 10_83 89
10_152 38 10_80 90
VCC_IO 39 10_79 91
10_149 QCLK1BRN 40 I0_76 DOUT 92
10_148 QCLK1BR 41 GND_IO 93
10_145 QCKL2BRN 42 10_74 DONE 94
10_144 QCLK2BR 43 VCC_INT 95
GND_INT 44 I0_72 M2 96
GND_IO 45 VCC_IO 97
VCC_INT 46 IO_70 M1 98
10_136 47 PCKI/PCKO 99
VCC_IO 48 10_68 100
6035 [O_131 49 10_67 MO 101
6035X GTL_REF_EXT

10_129 TDI 50 STRPGM 102
Blank Pin on the 35K 51 VCC_CK 103
208 QFP

GND_CK 52 GND_INT 104

Table 29: DL6035/208 Pin Description




GND_CK 105 GND_PLL 157
RESET 06 10_256 58
67627100 107 15255 55
[OX-EMbI(©) 08 VEETIB 160
VEETNT 109 15254 767
[ONCRIED) 10 0,553 162
GNBTI6 77 VECINT 63
16757 012 i3 GNBT6 164
GNEINT 13 5,250 65
1655 (3] 714 GNBINT 166
VCCI0 15 10246 67
1053 DI(4) 716 10_245 68
0517 GCLKZBL 777 10242 69
1050 QCLKZBLN 718 10247 70
10_49 DI(5) 19 VCC_IO 71
047 QCIKIBL 20 10238 72
1046 QCLKIBLN 27 VCC_INT 73
1043 D) 22 GND_IO 774
GNOT6 23 [ORPEY:! 75
[OM1 124 GNOINT 78
16741517 25 [ONFk] 177
0 39 ROY 26 15230 78
VEETIS 57 10,557 179
16737 "WE 28 GND6 80
15735 59 10,556 181
[k} 30 [oRY! 83
GND_CK 37 10223 83
VCC_CK 32 VCC_10 84
1037 GCLKT 33 10222 185
1030 GCLKTN 734 10221 86
1028 35 10_220 87
GND_IO 36 10279 188
1023 137 GND_IO 89
VCCI0 38 10278 90
[ORENeoTEN 39 16577 57
16718 QEIKETIN 40 VEETIB 192
G715 GELKTTE 47 6574 53
1014 QETKTTN 43 0573 194
[OXkE 43 6276 55
GNOT6 744 10,209 196
678 45 15,206 757
[ 76 10,205 198
VCCI0 47 GND_INT 59
[ON 78 GND_1O 260
GNO_INT 749 10202 201
0 4 50 102061 202
0.3 751 VCC_INT 203
PLLTREST 52 VCC_IO 204
VCC_INT 53 10798 205
VCC_CK 54 10154 206
GNOEK 55 [ORR[k] 367
VEETPLT 56 GNDBLE 508

Table 29: DL6035/208 Pin Description




352-pin SBGA - DL6020

RESET AE25 10_59/DI(1) AB24
STRPGM AEZ4 I6_61/DI(6) AD25
BEKIBEKS AB23 16627750 REZ3
SYSHONE AE3 [ONk! [\
PILTREST 525 1564 X2
PITSREST G3 (oM K523
6% (o221 1566 REZ5
53 G35 6 67/M0 RC23
oW} E54 1568 REZ3
oM F23 [ON] AEDS
0.6 525 10 76/M1 AC2T
o7 =Y} [OIVE AD2T
0.8 B26 10 74/50NE AEZT
[OX°) 526 16 76/50UT AEZ0
10_10 G2d 1077 AETS
1071 E25 1078 AD19
10_12 H23 1079 AETS
10_13 HZ24 1081 AD18
1O T4 QETKITIN 25 [ol:F: AET8
[OLeleShIN J2i 15783 AG17
577 K23 [ON:1 AET6
16 T8IQCTKETIN G256 [oX:Y AET6
[OR[ el EaN K234 15788 BC16
520 Hz5 15785 ADT6
[ONE) 325 [OXC)] BCi5
[N} K25 15753 RET3
1025 (25 1064 AD15
1026 M23 1095 AET3
1028 M2 10,56 AD14
[0_30/GCLKIN M25 10,98 RD13
10_31/GCLKI NZ4 10,99 AD12
1032 NZ5 10160 AC13
10_33 P24 [OXR[e}] AC12
1034 NZ6 10102 AFT1
[kl REY! 167163 ADTT
1556 B35 [OXR[e!S AETO
IG5 37WE F25 167166 AGTT
6. 38/RBY 55 67768 [\}[0
6415175 753 [OXRE[0) AES

16 43/51(8) U4 (OISR AE7

[oR¥:! Uzs 1657773 AE6

1646/ QCTKIBLIN V25 [OXREIS AES

16 47/QCLKIBL V23 0 117 AC7

10_49/B1(5) W24 10118 AE5

16 50/QCLKZBLN W25 0_719 ADB

16 5T/QCLKZBL Y24 10120 AF4

10_53/Di(4) AR5 10122 AC6

6. B5/BI(3) ABZ5 10123 AE4

10_57/5i1(2) ARZ3 10 124 AD5

1058 AC26 10125 AC5

Table 30: DL6020 Pin Description




10_126 AD3 10_196 B4
I0_127/TMS AD4 10_197 A3

10_128/TCK AE2 10_198 De

10_129/1DlI AD2 10_199 B5

10_130 AC3 10_201 D8
10_131 AC2 10_202 A5

10_132 AB4 10_204 Ce
10_133 AB3 10_205 B6

10_134 AE1 10_207 B7

10_135 AA3 10_208 C9
10_137 AB1 10_210 B8

10_138 Y4 10_212 A8

10_139 AA2 10_213 B9

10_140 Y3 10_215 B10
10_142 Y2 10_216 D12
10_143 W3 10_217 c12
10_144/QCLKZBR W2 10_219 C13
10_145/QCKL2BRN V3 10_221 B12
10_146 Ve 10_222 C14
10_148/QCLK1BR V1 10_223 B13
10_149/QCLK1BRN U3 10_224 D14
10_151 T4 10_225 Al4
10_152 T2 10_226 C15
10_154 13 10_227 B14
10_156 R3 10_229 Ci16
10_158 P1 10_230 A15
10_159 P3 10_232 B15
I0_160/GSR N2 10_233 B16
10_162 M2 10_235 B17
10_164/GCLK2 L2 10_237 C18
I0_165/GCLK2N K1 10_238 B18
10_167 K2 10_240 A19
10_168 L3 10_242 D19
10_170 J2 10_243 B20
10_171 K3 10_245 C21
10_173 K4 10_247 D21
10_174 H2 10_248 B21
I0_176/QCLKZ2TR G2 10_249 A22
10_177/QCLK2TRN F1 10_250 c22
10_178 J4 10_251 B22
I0_180/QCLK1TR H3 10_252 B24
I0_181/QCLK1TRN G3 10_253 c23
10_183 G4 10_254 A25
10_185 D2 10_255 D24
10_186 F3 10_256 B23
10_187 ce VCC_IO B1

10_188 F4 VCC_IO E1

10_189 E3 VCC_IO L1

10_190 D3 VCC_IO R1

10_191 B2 VCC_IO Wi

10_193 C4 VCC_IO AC1
10_194 B3 VCC_IO AF5
10_195 C5 VCC_IO AF9

Table 30: DL6020 Pin Description




VCC_IO AF12 GND_IO N4
VCC_IO AF17 GND_IO R4
VCC_IO AF20 GND_IO V4
VCC_IO AF23 GND_IO AA4
VCC_IO AD26 GND_IO AC4
VCC_IO Y26 GND_IO AC8
VCC_IO T26 GND_IO AC10
VCC_IO K26 GND_IO AC14
VCC_IO H26 GND_IO AC19
VCC_IO C26 GND_IO AC23
VCC_IO A23 GND_IO W23
VCC_IO A18 GND_IO uz23
VCC_IO A16 GND_IO P23
VCC_IO A12 GND_IO J23
VCC_IO A9 GND_IO G23
VCC_IO A4 GND_IO D23
VCC_CORE/CLK C1 GND_IO D20
VCC_CORE/CLK J1 GND_IO D18
VCC_CORE/CLK M1 GND_IO D13
VCC_CORE/CLK T GND_IO D10
VCC_CORE/CLK AA1 GND_IO D7
VCC_CORE/CLK AD1 GND_CORE/CLK Al
VCC_CORE/CLK AF3 GND_CORE/CLK G1
VCC_CORE/CLK AF8 GND_CORE/CLK N1
VCC_CORE/CLK AF15 GND_CORE/CLK U1
VCC_CORE/CLK AF21 GND_CORE/CLK Y1
VCC_CORE/CLK AF24 GND_CORE/CLK AF1
VCC_CORE/CLK AE26 GND_CORE/CLK AF7
VCC_CORE/CLK AB26 GND_CORE/CLK AF10
VCC_CORE/CLK R26 GND_CORE/CLK AF14
VCC_CORE/CLK M26 GND_CORE/CLK AF19
VCC_CORE/CLK J26 GND_CORE/CLK AF26
VCC_CORE/CLK E26 GND_CORE/CLK AA26
VCC_CORE/CLK A24 GND_CORE/CLK V26
VCC_CORE/CLK A17 GND_CORE/CLK P26
VCC_CORE/CLK A1 GND_CORE/CLK F26
VCC_CORE/CLK A6 GND_CORE/CLK A26
VCC_CORE/CLK A2 GND_CORE/CLK A20
VCC_PLL E4 GND_CORE/CLK A13
VCC_PLL E23 GND_CORE/CLK A7
GND_IO D4 GND_PLL D5
GND_IO H4 GND_PLL D22
Table 30: DL6020 Pin Description
Note:

Pins that are not shown should be left disconnected on the board.




352-pin SBGA - DL6009

RESET AE25 10_93 AF13
STRPGM AEZ4 10_64 ADT5
PERIBEKS Apz3 15,56 [}
SYSHONE AE3 1558 ADT3
PLUTREST 556 [OXS[e}] RGi3
PLIZREST c3 [OMR[ek] ADTT
1673 ¢35 10105 RET0
(oM F23 [OXR[e[3 ACTT
[ Fi 10108 AD10
[ON°] 526 [OXRE[) AE8
071 EZ5 0 112 AE7
16 T4/QCTKITLN F25 0 715 AEB
16 T5/QCTKITE J24 O 117 RC7
I6_T8/QCIKZTIN G26 10120 I\
I0_19/QCLKZTL K24 10_122 ACE
1022 J25 10123 AE4
1026 M23 10125 AC5
10_30/GCLKIN M25 [ORE/IYE AD4
10 31/GEIKT NP2 6 128/TER AEZ
15733 B54 [OIREETiIn]] A2
[ONk!S REY! 16132 ABZ4
IG5 37WE 55 10135 KRS
16 39/RBY T35 6 137 AR
10" 417B1(7) 153 10738 Y4
16 43]51(6) Uz [OXREI) Y3
16 46/GETKTBIN Vo5 [OISE ¥3
16 47/GEIKIBL V23 10 T44]QCTKZBR W2
10-49/51(5) W24 10 T45/QCKIZBRN V3
16_B0/QCLKZBIN W25 10 T48]QCTKIBR Vi
10 51/QCLKZBL Y24 10 T49/QCLKTBRN U3
10 53/D1(4) AAZE 10_151 T4
6 B5/DI(3) ABZ5 10_154 T3
10 57/D1(2) AAZ3 10_156 R3
I6_B9/BI(T) ABZA 10158 P
16 61/51(6) ADZ5 0159 B3
6 62/150 [\epk! 6 160/G8R N2
1664 Xz 10162 Wiz
[ON K523 616416 ETKS 3
16 67/M0 RG22 0. 165]GEIKEN Ki
5768 AEZS 6167 K2
16 76/M 1 AC3T 10170 Jz
G 72INZ RD2T 6173 K
10" 74]50NE AEZT 10 176/QCLKETR eH)
16 76/50UT AEZ0 10 177/QCLKZTRN Fi
1079 AETS IO T80/QCLKITR H3
1082 AFET8 IO T8T/QCIKITRN a3
1085 AET6 10_183 G4
1088 AC16 10_185 52
1089 AD16 10188 F4
1051 ACT5 10189 E3

Table 31: DL6009 Pin Description




10_194 B3 VCC_IO A12
10_196 B4 VCC_IO A9
10_198 D6 VCC_IO A4
10_199 B5 VCC_CORE/CLK C1
10_201 D8 VCC_CORE/CLK J1
10_202 A5 VCC_CORE/CLK M1
10_204 Cé6 VCC_CORE/CLK iR
10_205 B6 VCC_CORE/CLK AAT
10_207 B7 VCC_CORE/CLK AD1
10_210 B8 VCC_CORE/CLK AR3
10_212 A8 VCC_CORE/CLK AF8
10_213 B9 VCC_CORE/CLK AF15
10_216 D12 VCC_CORE/CLK AFR21
10_219 C13 VCC_CORE/CLK AF24
10_222 C14 VCC_CORE/CLK AE26
10_223 B13 VCC_CORE/CLK AB26
10_226 C15 VCC_CORE/CLK R26
10_229 Ci16 VCC_CORE/CLK M26
10_232 B15 VCC_CORE/CLK J26
10_233 B16 VCC_CORE/CLK E26
10_235 B17 VCC_CORE/CLK A24
10_237 c18 VCC_CORE/CLK A17
10_240 A19 VCC_CORE/CLK A1
10_242 D19 VCC_CORE/CLK A6
10_245 C21 VCC_CORE/CLK A2
10_247 D21 VCC_PLL E4
10_249 A22 VCC_PLL E23
10_251 B22 GND_IO D4
10_252 B24 GND_IO H4
10_253 [0F2¢] GND_IO N4
10_255 D24 GND_IO R4
10_256 B23 GND_IO V4
VCC_IO B1 GND_IO AA4
VCC_IO E1 GND_IO AC4
VCC_IO L1 GND_IO AC8
VCC_IO R1 GND_IO AC10
VCC_IO Wi GND_IO AC14
VCC_IO AC1 GND_IO AC19
VCC_IO AF5 GND_IO AC23
VCC_IO AF9 GND_IO W23
VCC_IO AF12 GND_IO uz23
VCC_IO AF17 GND_IO P23
VCC_IO AF20 GND_IO J23
VCC_IO AF23 GND_IO G23
VCC_IO AD26 GND_IO D23
VCC_IO Y26 GND_IO D20
VCC_IO 126 GND_IO D18
VCC_IO K26 GND_IO D13
VCC_IO H26 GND_IO D10
VCC_IO C26 GND_IO D7
VCC_IO A23 GND_CORE/CLK Al
VCC_IO A18 GND_CORE/CLK G1
VCC_IO A16 GND_CORE/CLK N1

Table 31: DL6009 Pin Description




GND_CORE/CLK U1 GND_CORE/CLK V26
GND_CORE/CLK Y1 GND_CORE/CLK P26
GND_CORE/CLK AF1 GND_CORE/CLK F26
GND_CORE/CLK AF7 GND_CORE/CLK A26
GND_CORE/CLK AF10 GND_CORE/CLK A20
GND_CORE/CLK AF14 GND_CORE/CLK A13
GND_CORE/CLK AF19 GND_CORE/CLK A7
GND_CORE/CLK AF26 GND_PLL D5
GND_CORE/CLK AAZ6 GND_PLL D22

Table 31: DL6009 Pin Description

Note:
Pins that are not shown should be left disconnected on the board.




Package Drawings

352-pin SBGA
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Figure 21: Package Drawing of 352-pin SBGA
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Ordering Information

Order codes are shown below.

DL6009BG352FC

Prefix
DL - Prefix

Device

6009 - 9,000 Gate Device
6020 - 20,000 Gate Device
6035 - 35,000 Gate Device
6055 - 55,000 Gate Device
6080 - 80,000 Gate Device
6105 - 105,000 Gate Device

Package Type
BG - Ball Grid Array
QP - Quad Flat Pack
PG - Pin Grid Array

Pin Count

Speed Grade
E

F }See Product Specifications
G

Temperature Range

C - Commercial
| - Industrial

DynaChip, DL6000, DL5000, FFPGA and DynaTool are registered trademarks of DynaChip. These prod-
ucts may be covered by the following U.S. patents: 5355035, 5397943, 5504440, 4497108, 5614844, 5570059,
5406133, 5654665.

DynaChip

1255 Oakmead Pkwy.
Sunnyvale, CA 94086
Phone: 408-481-3100

Fax: 408-481-3136

Email: support@dyna.com
http://www.dyna.com

The information contained in this document is subject to change without notice.




