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Introduction

The ispLSI 5000V Family of In-System Programmable SuperWIDE™ High Density Logic Devices offers two gener-
ations: ispLSI 5000VE and 5000VA. They are based on Generic Logic Blocks (GLBs) of 32 registered macrocells

and a single Global Routing Pool (GRP) structure interconnecting the GLBs.

Outputs from the GLBs drive the Global Routing Pool (GRP) between the GLBs. Enhanced switching resources are
provided to allow signals in the Global Routing Pool to drive any or all the GLBs in the device. This mechanism
allows fast, efficient connections across the entire device. The enhanced GRP of the ispLSI 5000VE/VA takes care
of pin locking by replacing the functions of both GRP and ORP of the previous generations of ispLSI devices with a

single, highly flexible scheme.

Figure 1.ispLSI 5384VE Functional Block Diagram
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Figure 2.ispLSI 5000VE GLB
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Generic Logic Block

Each GLB contains 32 macrocells and a fully populated, programmable AND-array with 160 logic product terms.
The ispLSI 5000VE devices have three extra control product terms per maccrocell and the ispLSI 5000VA family
has five extra.The GLB has 68 inputs from the Global Routing Pool which are available in both true and comple-
ment form for every product term. The 160 product terms are grouped into 32 sets of five each and sent into a
Product Term Sharing Array (PTSA) which allows sharing up to a maximum of 35 product terms for a single func-
tion. Alternatively, the PTSA can be bypassed for functions of five product terms or less. These extra product terms
are used for shared GLB controls, set, reset, clock, clock enable within the GLB and for I/O output enable functions.

Macrocell

The 32 registered macrocells in the GLB are driven by the 32 outputs from the PTSA or the PTSA bypass. Each
macrocell contains a programmable XOR gate, a programmable register/latch/toggle flip-flop and the necessary
clocks and control logic to allow combinatorial or registered operation. The macrocells each have two outputs,
which can be fed back through the Global Routing Pool. This dual or concurrent output capability from the macro-
cell gives efficient use of the hardware resources. One output can be a registered function, for example, while the
other output can be an unrelated combinatorial function. A direct register input from the 1/0O pad facilitates efficient
use of the macrocell to construct high-speed input registers. For power management, each macrocell has a pro-
grammable High-Speed/Low-Power (HS/LP) bit. By programming this bit, DC power to each macrocell is cut by
approximately 50% for an incremental delay of about 2ns. The internal timing models specify the delay increase for
each speed grade device.

Macrocell registers can be clocked from one of several global or product term clocks available on the device. A glo-
bal and product term clock enable is also provided, eliminating the need to gate the clock to the macrocell registers
directly. Reset and preset for the macrocell register is provided from both global and product term signals. The
macrocell register can be programmed to operate as a D-type register, a D-type latch or a T-type flip-flop.

Figure 3. ispLSI 5000VE Macrocell
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The ispLSI 5000VE encompasses the innovative features of the ispLSI 5000VA family with several enhancements.
The macrocell is optimized and the T-type flip-flop option has been removed. To improve the efficiency of the design
fits, the product term reset logic is simplified and the polarity option as well as the global present function are
removed. As a result, the ispLSI 5000VE is not JEDEC compatible with the ispLSI 5000VA. ispLSI 5000VA and
5000VE pinouts may differ in the same package. However, all programming and power/ground pins are located in
the same location.

I/O Cell

The 32 outputs from the GLB can drive both the Global Routing Pool and the device I/O cells. The Global Routing
Pool contains one line from each macrocell output and one line from each I/O pin input.

The input buffer threshold has programmable TTL/3.3V/2.5V compatible levels. The output driver can source 4mA
and sink 8mA at 3.3V V¢. The output drivers have a separate V¢ o reference input which is independent of the
main V¢ supply for the device. This feature allows the output drivers to drive either 3.3V or 2.5V output levels while
the device logic and the output current drive is always powered from 3.3V. Since this Vcc|o pin is only a reference
input, the maximum I¢ for this reference V¢ o pin is limited to 45mA (for ispLSI 5384VE). The ispLSI 5000V fam-
ily supports standard 3.3V and 2.5V logic levels. Figure 4 shows the graphical representation of the logic levels.
The output drivers also provide individually programmable delay, edge rates and open drain capability. A program-
mable pull-up resistor is provided to tie off unused inputs and a programmable bus-hold latch is available to hold
tristate outputs in their last valid state until the bus is driven again by some device. The programmable pull-up and
bus-hold are also configurable on each I/O pin. The combination of these extremely flexible I/O features gives sys-
tem designers the ultimate interface programmability needed by today’s systems.

Figure 4.ispLSI 5000V I/O Logic Levels
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Global Clock Distribution

The ispLSI 5000V family has four dedicated clock input pins: CLKO - CLK3. CLKO input is used as the dedicated
master clock that has the lowest internal clock skew with no clock inversion to maintain the fastest internal clock
speed. The clock inversion is available on the remaining CLK1 - CLK3 signals. By sharing the pins with the I/O pins,
CLK2 and CLK3 can not only be inverted but also is available for logic implementation through GRP signal routing.
Figure 5 shows these clock distribution options.
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Figure 5. ispLSI 5000VE Global Clock Structure

CLKO CLKO
(dedicated pin)

CLK 1
(dedicated pin) [d CLK1
I0/CLK 2 to/from GRP
(shared pin)
—C CLK2
s CLK3
I0/CLK 3 to/from GRP
(shared pin)
RESET
(dedicated pin) L4 Global Reset
1/0 O/TOE to/from GRP
(shared pin) T
TOE

GLOBALS.EPS

Boundary Scan and ISP

In-System Programming (ISP™) of the device is performed via IEEE1149.1 compliant JTAG state machine. The
programming signals are driven on the standard Test Access Port (TAP) interface. The four wire interface includes
Test Data In (TDI), Test Clock (TCK), Test Mode Select (TMS), and Test Data Out (TDO). ISP program enable and
disable is controlled by the private programming instruction set.

In addition to ISP programming, the JTAG state machine also provides standard boundary scan test capability.
Standard boundary scan instructions supported are Sample/Preload, Extest, Bypass and High-Z instructions. The
boundary scan test registers associated with each of the I/O pins control the state of the 1/O pin when the device is
not in normal functional mode. This feature allows users to define the state of the I/O pins during test and ISP pro-
gramming modes.
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Figure 6. Boundary Scan Register for I/O Pins

EXTEST

HIGHZ

SCANIN TOE
(from previous BSCAN BSCAN Normal
cell) Registers Latches Function
1
5 0 5 9 OE
0
EXTEST
PROG_MODE
Normal 0 Y X
1 Function
0 D Q D Q 1 @
o o
E— v
1
D
0 Q SCANOUT
(to next cell)
o
Shift DR Clock DR Update DR Reset
Figure 7. Boundary Scan Register for Dedicated Input Pins
Input Pin
SCANOUT

SCANIN
(from previous
cell)

Shift DR

Q> (to next cell)

Clock DR

]

Timing Model

The task of determining the timing through the ispLSI 5000V family, just as any CPLD, is relatively simple. The
device timing model provided in Figure 8 shows the specific delay paths. Once the implementation of a given func-
tion is determined either conceptually or from the ispLEVER™ report file, the delay path of the function can easily
be determined from the timing model. The software timing analyzer reports the timing delays based on the same
timing model for a particular design. Note that the internal timing parameters are given for reference only, and are
not tested. The external timing parameters are tested and guaranteed for every device.
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Figure 8.ispLSI 5000VE Simplified Timing Model
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Note: Italicized parameters are delay adders above and beyond default conditions (i.e. GRP load of one GLB, CLKO, high-speed AND Array
and VCC 1/O option).
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