&M-Cube

IQ Family Data Sheet

Features

» Eight devices ranging from 32 to 3201/0
Ports

® SRAM-based Programming for In-system
Reconfigurability
¢ Switch Matrix Architecture
¢ Non-blocking
* Predictable & Uniform Delays

* One-to-One & One-to-Many
Connections

* Incremental Connection Changes
* Programmable I/O Ports

¢ Individually Programmable as Input,
Output or Bidirectional

¢ Programmable TTL/CMOS Qutput

e Clocked and Flow-through Dataflow Modes
* Pin-to-Pin Delay as low as 5 ns in Flow-

through Mode
e Up to 150 MHz Clock Frequency

¢ RapidConnect™ Interface for Switching of

Connections in as fast as 20 ns
¢ JTAG for Boundary Scan Testing and

Description

The IQ devices are designed for use in switching
and interconnect applications. In switching
applications, these devices are wused to
dynamically switch one or more signals. When
used in interconnect applications, the IQ devices
allow re-routing of signals on a board or
backplane.

At the heart of these devices is a non-blocking
Switch Matrix, allowing total flexibility in routing
signals. Every signal in the Switch Matrix can be
connected to one or more other signals. The I/O
Ports, connected to the Switch Matrix lines, are
individually programmable as input, output or
bidirectional. The IQ devices support either flow-
through or clocked signal flow. The delays
through the devices are identical and predictable.

The Switch Matrix connections are programmed
and the I/O Port attributes are configured by
storing data in the internal SRAM cells. The IQ
devices use a JTAG-based serial mode for
configuration. For dynamic switching, the
RapidConnect interface allows fast connection

Configuration changes.
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Figure 1: IQ Family Functional Block Diagram
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IQ Family Summary

Device | 1Q320 ' 1Q240B ‘ 101288 |

Number of Usable I/O 320 240 160 128 96 64 48 32
Switch Matrix Size 320 240 160 128 96 64 48 32
Pin-to-Pin Delay (ns) 12.5 12.5 10 10 6 6 5 5
NRZ Data Rate (Mbs) 133 133 160 160 200 200 250 250
Clock Frequency (MHz) 80 80 100 100 125 125 150 150
1/O Current Drive (mA) 16 16 16 16 12 12 12 12
Process (um) 0.8 0.8 0.8 0.8 0.6 0.6 0.6 0.6
Core Voltage (V) 5 5 5 5 5 5 5 5
I/O Voltage (V) 5(1) 5(1) 5(1) 5(1) 3/5(2) 3/5(2) 3/5@) 3/5(2)
Package(s) 416PB 304MQ 208MQ 184MQ 144MQ 100MQ 80PQ 52PQ
J=PLCC, MQ=MQUAD, | 391PP 208PQ 184PQ 144PQ | 100PQ | s8oTQ 52TQ
PB=PBGA, PP=PPGA, 144TQ 100TQ 68J 524
PQ=PQFP, TQ=TQFP 84

(1) Device has common supply voltage for core and I/O buffers

(2) Device has separate supply voltages for core and I/O buffers

Table 1: The IQ Family
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IQ Family Data Sheet

Architecture

The IQ devices are designed using both 0.6 and
0.8 pm CMOS technology and are configured by
storing appropriate data into the internal SRAM
cells and registers. The main functional blocks of
the device are the Switch Matrix (Crossbar Array),
I/0 Ports, and Configuration Controller (see
Figure 1).

External signals enter and exit each device
through its I/O Ports. The Switch Matrix is used
to internally connect these I/O Ports to one
another.

The JTAG-based Configuration Controller
decodes the incoming configuration bit stream
and stores the data into the Switch Matrix SRAM
cells and I/O Port configuration registers.
Additionally, by enabling the RapidConnect
mode, the SRAM cells can be accessed directly,
allowing incremental changes (make or break) to
the Switch Matrix connections in a single cycle.

Switch Matrix

Figure 2 shows a small section of the Switch
Matrix.
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Figure 2: Switch Matrix (Crossbar Array) Structure

The Switch Matrix consists of a number of signal
lines, one per I/O Port, and an array of pass
transistor switches, each programmable with an

SRAM cell. Each switch, when programmed to be
in the ON state, connects a unique pair of signal
lines in the Switch Matrix. The external signals are
connected to the Switch Matrix signal lines
through I/O Ports.

A connection between two 1/O Ports is made by
turning ON the transistor switch at the
intersection of the corresponding signal lines. The
Switch Matrix is globally connected, and
therefore a connection can always be made
between any two I/O Ports. Moreover, only one
transistor switch needs to be turned ON in order
to make a connection between two I/O Ports.
This arrangement provides a fully non-blocking
architecture offering 100% utilization, guaranteed
connections, and uniform and predictable delays.

This Switch Matrix architecture supports
connecting more than two I/O Ports together for
multicasting/broadcasting operation. A new
connection can be made or an existing connection
can be broken without affecting other
connections, allowing incremental
reconfiguration of the Switch Matrix.

The contents of the SRAM cells controlling the
pass transistor switches are unchanged when the
device is reset. The SRAM cells must be explicitly
cleared during initialization to eliminate any
residual connections.

Programmable I/O Ports

The I/0O Port structure is shown in Figure 3.

ICLK
R
Current I
/O Port ‘ _ I,E — Switch
L NC Iy Matrix

OE

TTL/CMOS
Voltage
L
OCLK
u

Figure 3: Programmable I/O Buffer
The attributes of each I/O Port are individually

I-Cube, Inc.
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IQ Family Data Sheet

programmable. The attributes include its I/O
function, output voltage level and pull-up
current. Each I/O Port is buffered to provide high
input impedance, low input capacitance, low
output impedance and high current drive.

The IQ devices, with the exception of 1Q48 and
IQ32B, have four Output Enable signals, each
controlling an equal number of I/O Ports; 80 each
in the case of 1Q320, 60 each for IQ240B and so on.
The IQ48 and IQ32B have a single Output Enable
signal that controls all I/O Ports. All IQ devices
have two global clock signals, ICLK and OCLK.

I/0/B Functions

Figure 4 shows the various I/O Port functions
that can be programmed and are described below.

Input Modes

Input (IN) - The external signal at the I/O Port
pin is connected to the corresponding Switch
Matrix line through a buffer.

Registered Input (RI) - The external signal at the
1/0O Port pin is connected to the input of a flip-
flop and the output of the flip-flop is connected to
the corresponding Switch Matrix line. The clock
input of the flip-flop is driven by the external
clock signal, ICLK. The state of the flip-flop is not
affected by device reset.

When an I/O Port is configured as an Input (IN)
or Registered Input (RI), Vyiy and Vyp, are at TTL

levels.

Output Modes

Output (OP)t - The corresponding Switch Matrix
line is connected to the I/O Port pin through a
buffer.

Registered Output (RO)t - The corresponding
Switch Matrix line is connected to the input of a
flip-flop, and the output of the flip-flop is
connected to the I/O Port pin. The clock input of
the flip-flop is driven by the external clock signal,
OCLK. The state of the flip-flop is not affected by
device reset.

Bidirectional Mode

Bus Repeater (BR)t - In the Bus Repeater mode,
the I/O Port and the corresponding Switch
Matrix line behave as if they were connected by a

wire (with a non-zero propagation delay),
allowing bidirectional signal flow. The Bus
Repeater (patented by I-Cube) incorporates a self-
sensing circuit to determine signal direction.

When multiple I/O Ports configured as Bus
Repeater are connected together through the
Switch Matrix to form a single internal node, a
signal appearing at any one of the I/O Ports is
repeated to the remaining I/O Ports that are a
part of that node.

The Bus Repeater mode requires an external or
internal (see the section on “Programmable Pull-
up Current”) pull-up current source to operate
properly. For more details, refer to the Technical
Note: “The Bus Repeater Mode” in the
“Programmable Switching and Interconnect
Devices - Applications Handbook”.

Other Modes

Pin Side Force 0 (F0) t - The I/O Port pin is forced
low (logic 0) by the internal buffer, regardless of
the signal on the corresponding Switch Matrix
line.

Pin Side Force 1 (F1)t - The I/O Port pin is forced
high (logic 1) by the internal buffer, regardless of
the signal on the corresponding Switch Matrix
line.

Array Side Force 0 (A0) - The Switch Matrix line
is forced low (logic 0), regardless of the signal on
the corresponding I/O Port.

Array Side Force 1 (A1) - The Switch Matrix line
is forced high (logic 1), regardless of the signal on
the corresponding 1/O Port.

Non-Buffer (NB) - The I/O buffer is bypassed
and the I/O Port pin is connected to the
corresponding Switch Matrix line through a pass
transistor. This mode can be used to pass analog
signals if certain conditions are met. Contact I-
Cube for more details.

No Connect (NC) - The I/O Port pin is isolated
from the Switch Matrix line.

Upon reset all I/O Ports are automatically
configured as No Connect (NC).

t+ Inthese modes, the Output Enable signals control the active and Hi-Z state. The buffers are driving the
pin when the corresponding Output Enable signal (see Table 7) is low, and Hi-Z when it is high.

Page 4 March 1996
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IQ Family Data Sheet

|
Input Modes .—D ----- B
Input Buffer (IN) Registered Input (RI)
| &
YT
Output Modes 1 >—M 0 T REG —l
Output (OPY) Registered Output (RO')
Bidirectional Mode
Bus Repeater (BRY)
€T
Other Modes - -
No Connect (NC) Non-Buffered (NB)
Pin Side Force 1 (F1')  Pin Side Force 0 (FO') Array Side Force 1 (A1) Array Side Force 0 (A0)
TIn these modes, the Active/Hi-Z state is controlled by the corresponding Output Enable signal.

Figure 4: I1Q Family I/O Buffer Attributes

Mnemonic Used by

I/O Buffer Function Data Flow Tristate Function I-Cube Software

Input Flow-through No IN
Registered No RI
Output Flow-through Yes oP
Registered Yes RO
Bidirectional (Bus Repeater) Flow—through Yes BR
Pin Side Force 0 or 1 N/A Yes FO, F1
Array Side Force 0 or 1 N/A No A0, A1
Non Buffered Flow-through No NB
No Connect N/A N/A NC

Table 2: Summary of Programmable I/O Attributes for IQ Devices

I-Cube, Inc. March 1996 ‘ Page 5
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Output Voltage Level

When an I/O Port is configured in the “output”
modes - Output (OP), Registered Output (RO),
and Output Force 1 - the output high voltage can
be programmed as TTL high or CMOS high. In
the Bus Repeater (BR) mode, the output high level
is always CMOS high.

Programmable Pull-up Current

As shown in Figure 5, the I/O buffer contains
several pullup devices. The normal pull-up
current (Ioy)is supplied by an n or p channel
device for TTL and CMOS output levels
respectively. The devices supplying the normal
pull-up are controlled by internally generated
control signals.

An additional pull-up current (Ipy.wg) or (Ipy.
sg) can be programmed at each I/O Port. This

additional current is primarily used for the Bus
Repeater (BR) mode, but its use is not restricted to
that mode alone. P channel devices, controlled by
programming cells are used to supply the
additional pull-up current; therefore, when this
feature is used with one of the “output” modes -
Output (OP), Registered Output (RO), Bus
Repeater (BR), and Output Force 1 (F1) - the
outputs high voltage levels become CMOS levels.

Di[

A) Pull Down

B) Pull Up (TTL Voltage)
C) Pull Up (CMOS Voltage)
D) Additional Weak Pull Up

m

PUPcmos

%Esjd[

PDN A

E) Additional Strong Pull Up

Figure 5: IQ Output Driver and Pull-Up Current

Configuration Controller

The configuration of IQ devices involves
initializing internal Mode/Control register,
configuring the I/O Ports and establishing

connections among the Switch Matrix lines. The
IQ devices are ready for configuration as soon as
they come out of reset.

The JTAG (IEEE 1149.1) interface, described
below is used as the primary configuration
mechanism for configuring IQ devices. In
addition, the RapidConnect parallel mode is
available for changing connections in the Switch
Matrix.

JTAG Interface

The JTAG interface is a serial interface and uses
four pins: Test Data In (TDI), Test Data Out
(TDO), Test Clock (TCK), and Test Mode Select
(TMS). TCK is used to clock data in and out of TDI
and TDO. TMS, in conjunction with TDI
implements the state machine that controls the
various operations of the JTAG protocol. In
addition, the device reset signal (TRST*) is used to
reset the JTAG controller.

I/0 Port Configuration

I/O Port configuration is accomplished by
loading the appropriate bit stream into the
programming registers present at each I/0 Port.
Only the JTAG interface can be used to load these
programming registers.

Switch Matrix Configuration

The contents of the SRAM cells controlling the
Switch Matrix connections can be modified using
either the JTAG interface or the RapidConnect
interface.

The JTAG serial interface is used to load the data,
one word at a time into the SRAM cells in the
Switch Matrix. The RapidConnect parallel
interface, on the other hand, provides direct write
access to individual SRAM cells in the Switch
Matrix.

The RapidConnect mode is used in applications
which require fast switching. In this mode, a
designated number of I/O pins are reassigned as
RapidConnect pins. These pins form the address
(RA, CA), instruction (C0, C1) and control (WE,
STROBE) buses. These buses directly address the
internal Switch Matrix SRAM cells allowing their
contents to be altered very quickly, resulting in
fast connection changes. For more details refer to
the section on “Rapidconnect Hardware
Interface”.

Page 6
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Miscellaneous Details

Device Reset

To ensure proper operation, the device reset pin,
TRST* must be held low during power up. The
recommended reset circuitry is shown in Figure 6.

IQ devices can be reset either by pulsing TRST*
low or by applying five JTAG clocks (TCK pin)
while holding TMS high.

When the IQ device is reset, the [/ O buffers return
to the No Connect (NC) state, Turbo mode (see
next section) is set to its default state, and the
RapidConnect mode is disabled.

When the IQ device is reset, the Switch Matrix
SRAM cells are NOT cleared. The SRAM cells
must be cleared explicitly by loading the
initialization bit stream sequence, which is
generated either by the user or by I-Cube
supplied software.

The IQ devices are ready for configuration as
soon as they come out of reset.

1Qxxx

from optional

control circuit TRST

.01 uF

T

Figure 6: Reset Circuit

Turbo Mode

The Turbo mode reduces the propagation delay
“tpry” and “tpyy” through the IQ devices. This is
achieved by detecting low-to-high and high-to-
low transitions earlier than the standard mid-
voltage threshold. In this mode, the low-to-high
transition point is set at a voltage lower that the
mid-point Vpp/s, while the high-to-low
transition point is set at a voltage higher than
Vop/2:

To permit high frequency NRZ data streams to
pass through the IQ devices, the Turbo mode can
be disabled by changing the appropriate bit in the
Mode/Control Register. For further information
refer to the Technical Note: “The Turbo Mode”.

The Turbo mode is disabled upon reset for all IQ
devices except 1Q48 and IQ32B, and can be

enabled or disabled through JTAG. The
initialization sequence generated by the I-Cube
software enables the Turbo Mode unless
instructed to do otherwise.

In this data sheet, all AC parameters except the
NRZ data rate (Rpars) are specified with the
Turbo Mode enabled.

Clock and Output Enable Pins

The IQ devices have two global clock pins, ICLK
and OCLK. These pins are used as clocks for the
I/0O Ports configured as Registered Input (RI) and
Registered Output (RO) respectively. When
unused, these pins should be tied to Vgg.

The Output Enable pins are used to control the
active and hi-Z states of the I/O Ports configured
as Output (OP), Registered Output (RO), Bus
Repeater (BR), Pin Side Force 0 (FO) and Pin Side
Force 1 (F1). Table 7 lists the I/O Ports controlled
by the different Output Enable pins. In these
modes, the I/O Port buffers are driving when the
corresponding Output Enable signal is low, and
hi-Z when it is high. The Output Enable signals
have no effect on the I/ O Ports configured in any
modes other than the ones listed above. In most
applications the Output Enable pins will be tied
to Vss.

Mode/Control Register

The IQ devices contain a 16-bit register that is
used to store the RapidConnect Enable and Turbo
Mode Enable bits. The remaining bits are used for
internal testing purposes.

Bias Resistors

Three external resistors Rop, Rp and Rpyy are
required for proper operation of the IQ320 and
IQ240B. These resistors are connected between
the respective pins and Vg and are used to
establish internal reference currents. Refer to the
Pin Summary table (Table 6) for resistor values.
The 10160, IQ128B, 10Q96, IQ64B, 1Q48 and the
IQ32B do not require these external resistors.

I-Cube, Inc.
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Configuring I1Q Devices

The IQ devices are typically configured as follows:
* The device is reset by external circuitry (TRST*=0)

* A bit stream is downloaded through the JTAG interface to initialize the JTAG
configuration controller, clear and/or configure the Switch Matrix SRAM cells,
configure the I/O Ports and lastly set the Mode/Control register to enable
RapidConnect mode and/or disable Turbo Mode if necessary.

¢ Switch connections are changed with JTAG or RapidConnect (if enabled).

Bit Stream Generation

A bit stream can be generated off-line or in-system by an embedded CPU using one of
the following methods:

* By using I-Cube Development System Software products IDS100 or IDS200.

* By using I-Cube’s “Programming Library for IQ Devices” software product
IDS500, and an embedded processor.

¢ Generated by the user with the help of the “IQ Family Register Programming
User’s Reference” manual. I-Cube software is not required when using this
method.

If the bit stream is generated off-line then, depending on the application, it is either
stored in non-volatile memory or directly downloaded from a host processor.

EPROM
Programmer

Configuration
Circuitry

Programming
Library

Figure 8: Embedded Bit Stream Generation

Page 8 March 1996 I-Cube, Inc.
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JTAG Hardware Interface

JTAG-based configuration allows a single IQ device or multiple IQ devices connect-
ed in a chain to be programmed in a single operation. For multiple IQ configuration
the TCK, TMS and TRST* signals are bused to all devices. The TDI and TDO signals
are daisy chained as shown in Figure 9.

UK} U2 U1
1Qxxx 1Qxxx 1Qxxx
TDI »———— TDI TDO TDI TDO TDI TDO
TCK TCK TCK
TMS T™MS TMS
— TRST* —| TRST* —]TRST*
TDO =
TCK »-
TMS »
TRST* »

Figure 9: Configuring Multiple IQ Devices

During the initial configuration sequence, the JTAG controllers on all IQ devices are
first brought to their default state by either using the TRST* reset pin or by applying
a sequence of five 1s (“11111”) on the TMS pins (the JTAG reset sequence). This is
followed by the actual configuration bit stream, which is downloaded into the IQ de-
vices over the TDI and TMS pins. The JTAG cycle count, configuration times and bit
stream size are shown in Table 3.

Operation | 10320 | 1Q2408 | 1Q160 I 1Q128B | 1Q96 ‘ 1Q64B | 1048 ‘ 1Q32B
Make /Break a single con- 346 346 186 186 122 122 74 74
nection using JTAG cycles | cycles | cycles | cycles | cycles | cycles | cycles | cycles
Configuration Time (us) 17.3 17.3 9.3 9.3 488 4.88 2.96 2.96
Configure all /O Ports 1306 1306 666 666 410 410 218 218

cycles | cycles | cycles | cycles | cycles | cycles | cycles | cycles

Configuration Time (us) 65.3 65.3 33.3 333 164 16.4 8.72 8.72

Complete Configuration 68,000 | 54,000 [ 22,000 | 18,000 | 10,000 | 8,000 | 3,000 | 2,500
[Configure all /O Ports and | cycles | cycles | cycles | cycles | cycles | cycles | cycles | cycles
Switch Matrix connections)

3.4 27 1.1 0.72 0.4 0.32 0.15 | 0.125
Configuration Time (ms)

Bit stream size (Bytes) 17,000 | 13,500 { 5,500 | 4,500 | 2,500 | 2,000 750 625
Table 3: Number of JTAG Cycles and Configuration Time (using a 20 MHz JTAG Clock)

I-Cube, Inc. March 1996 Page9

- @ 9004188 go00L03 584 HNM



IQ Family Data Sheet

RapidConnect Hardware Interface

RapidConnect mode allows direct access to the Switch Matrix SRAM cells allowing
fast connection changes. By using RapidConnect, a single connection can be
changed (made or broken) in one SRAM write cycle. This feature is very useful for
real-time switching applications. Figure 10 shows a typical interface for real-time
configuration of the IQ devices. Table 4 shows the number of I/O Ports used by the
RapidConnect interface.

ADDRESS
paTa | | BYS
BUS
f Cho
’ ™ CA Port,
H ——>
CAp.1 Port,
RAy !
R_A1 1Qxxx
CPU R'Ap.1
———
»Co
® Cy*
: WE
CLK N Conflg- i B Portn-m-1
| uration »STROBE 1p tmMs TCk [«
Control T ]
+— Logic
[ _
* Cy is not available on 1Q48 and |IQ32B.

Figure 10: Target System Interface in RapidConnect Mode

1Q320 (1Q240B| IQ160 (IQ128B| 1Q96 |1Q64B| 1Q48 (IQ32B

Total number of signal I/0 | 320 240 160 128 96 64 48 32
Ports on the device

(n)

1/0 Ports used for 24 24 20 18 18 16 15 13
RapidConnect interface

(m)

Number of I/O Ports used 10 10 8 7 7 6 6 5
for Row and Column
Address each

(p)

Number of signal I/O Ports | 296 216 140 | 102t | 78 48 33 19
that can be switched using

RapidConnect interface
{n-m)

Table 4: Number of Pins Used for RapidConnect Interface

1  Due to bond-out restrictions, the IQ128B has only (n-m-8) I/O Ports that can be switched using RapidConnect.

Page 10 March 1996 I-Cube, Inc.
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RapidConnect Commands and Initialization

Upon reset, the RapidConnect mode is disabled and must be enabled by setting the
RapidConnect Enable bit in the on-chip Mode/Control Register. In addition, the
RapidConnect interface pins must be configured as inputs (IN). These two operations
are performed by loading the appropriate bit stream through the JTAG configuration
interface.

Pins used for RapidConnect form three buses - address, control and instruction. As
shown in Figure 2, the Switch Matrix SRAM cells form a two dimensional array and
each SRAM cell is uniquely identified by its Row Address, RAj- RAp_1, and Column
Address, CA(- CAp._;. The control bus is composed of a write enable (chip select) sig-
nal, WE, and write strobe signal, STROBE. C0 and C1 comprise the command bus.
Table 5 describes various combinations of commands.

C1 co RapidConnect Action

0 0 |Write “0” to the selected SRAM cell, breaking the connection.
Clear all other SRAM cells in the row selected by Row Address, thereby
breaking the corresponding connections.

0 1 |Write “1” to the selected SRAM cell, making the connection.
Clear all other SRAM cells in the row selected by Row Address, thereby
breaking the corresponding connections.

1 0 [Write “0” to the selected SRAM cell, breaking the connection.
No other connections are affected.
1 1 |Write “1” to the selected SRAM cell, making the connection.

No other connections are affected.

Table 5: RapidConnect Operations

The making or breaking of a connection takes place on the falling edge of STROBE,
when WE is active (low).

When RapidConnect is enabled, the JTAG interface can be used to change the I/O
Port attributes but cannot be used to change Switch Matrix connections. The Rapid-
Connect mode must first be disabled (through the JTAG interface) before the Switch
Matrix connections can be changed using the JTAG interface.

The number of I/O Ports that can be addressed {switched) using the RapidConnect
interface is shown in Table 4.

For more application details on the RapidConnect interface, refer to the related
Technical Notes in the “Programmable Switching and Interconnect Devices - Appli-
cations Handbook”.

I-Cube, Inc.
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Pin Summary

The pin summary for the members of the IQ family is given in Tables 6 and 7.

Pin Name 1/O/B Descripti
10320 1Q240B Q160 101288 Q96 10648 1048 10328 escription
PO00 - P295 |PO00 - P215 |PO0C - P139 |PO00 - P109 [P00 - P77 |POO - P47 |PO0 - P32 |POO - P18  |I/O/B | /O port pins

P296 - P305/ |P216 - P225/ |[P140 - P147/|{P110 - P116/|P78 - P84/ (P48 - P53/ |P33 - P38/ [P19- P23/ [I/O/B|I/O port pins in JTAG serial
CA0-CA9 |[CA0-CA9 [CAD-CA7 |CA0-CA6 |CA0-CAB |CAD-CA5 [CAD-CA5 |CAD-CA4 configuration mode and
crossbar column address pins
in RapidConnect mode

P306 - P315/|P226 - P235/|P148 - P155/ [P117 - P123/|P85 - P91/ (P54 - P59/ (P39 - P44/ (P24 - P28/ |I/O/B 1/O port pins in JTAG serial
RAO -RA9 |RA0O-RA9 [RAD-RA7 ([RAQ-RA6 |RAO-RA6 [RAD-RA5 [RAD-RAS5 |RAO-RA4 configuration mode and
crossbar row address pins
in RapidConnect mode

P316/C0 P236/CO P156/CO P124/CO P92/CO P60/CO P45/C0 P29/CO 1/0/B | /O port or RapidConnect
control bit 0

P317/C1 P237/C1 P157/C1 P125/C1 Pa3/C1 P61/C1 - - 1/0/B | /0 port or RapidConnect
controf bit 1

P318/WE P238/WE P158/WE P126/WE P94/WE P62/WE P46/WE P30/WE 1/O/B 1 1/O port or RapidConnect
write enable, Active low

P319/STROBE |P239/STROBE |P159/STROBE |P127/STROBE|P95/STROBE|P63/STROBE|P47/STROBE(P31/STROBE| I/O/B | I/O port or RapidConnect
strobe, Active low

E0-OE3 |OE0-OE3 |OEO-OE3 |OEO-OE3 |OEO-OE3 [OEQ-OE3 [OEO OEO | | Dedicated output enable

control pins. Active low. Each
pin controls an equal number
of I/O pins. See next table.

ICLK ICLK ICLK ICLK ICLK ICLK ICLK ICLK I | Clock for input registers
OCLK OCLK OCLK OCLK OCLK OCLK OCLK OCLK I | Clock for output registers
TDI, TMS, [TDI, TMS, [TDI, TMS, ([TDI,TMS, ([TDI,TMS, [TDI, TMS, (TDI, TMS, |TDI, TMS, 1 |JTAG pins
TCK, [TCK, [TCK, TCK, TCK, TCK, TCK, TCK, 1
TDO [TDO TDO TDO TDO TDO TDO TDO Q
[TRST* ITRST* [TRST* TRST* TRST* [TRST* TRST* TRST* | | Chip Reset, Active low
ROD ROD N/A N/A N/A N/A N/A N/A | |External 12K resistor to
ground
RID RID IN/A N/A N/A N/A N/A N/A | | External 12K resistor to
ground
RPU RPU IN/A N/A N/A N/A N/A N/A | | External 18K resistor to
ground
Vpp.PAD |Vpp.PAD [Vpp.PAD [Vpp.PAD P | Power Pins for 1/0 Buffer
Drivers Only
VDD VDD Vbb Vpp P | Power Pins for on-chip
circuitry other than /O
Buffer Drivers
VDD VbpD Vob Vob P | Power Pins for both IO
Buffer Drivers and on-chip
circuitry
Vgs.PAD ~ |Vgg.PAD [Vss.PAD |Vss.PAD P | Ground Pins for I/0 Buffer
Drivers Only
Vss Vgg Vsg Vss P | Ground Pins for on-chip
circuitry other than 1O
Buffer Drivers
Vss Vss Vss Vss P | Ground Pins for both I/O
Buffer Drivers and on-chip
circuitry

Table 6: Pin Summary

1Q320 |1Q240B | 1Q160 |1Q128B | 1Q96 | 1Q64B | 1Q48 | 1Q32B

OEO| 0-79 0-59 0-39 0-31 0-23 0-15 0-47 0-31
OE1 [80-159 | 60-119 | 40-79 | 32-63 | 24-47 | 16-31 - -
OEZ2 [160-239 {120-179 | 80-119 | 64-95 | 48-71 | 32-47 - -
OE3 [240-319 (180-239 {120-159 | 96-127 | 72-95 | 48-63 - -

Table 7: Output Enable Pin Summary

Page 12 March 1996 I-Cube, Inc.
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IQ Family Data Sheet

Electrical Specifications

Absolute Maximum

Symbol | Parameter | Limits I Units
: 1
Ratlngs M Voo Supply Voltage to Ground -0.3t0+7.0 \
Vpo.PAD Supply Voitage for I/O Buffer| -0.3 <VppPAD < '
Driver Vpp+0.3
(1Q96, 1Q64B, 1Q48 and
IQ32B only)
VIN(2) Input Voltage (1Q320, -0.3 to Vpp+0.3 Vv
1Q2408B, 1Q160 and 1Q128B)
Input Voltage (1Q96, IQ64B, | -0.3 to Vpp.PAD+0.3 A
1Q48 and 1Q32B)
T, Junction Temperature 150 °C
(PQFP, TQFP and PLCC)
Junction Temperature 150 °C
(MQUAD, PBGA and PPGA)
Tsta Storage Temperature -65 to +150 °C
lsink Sink Current per Pin 150 mA
(All devices except IQ160
and 1Q128B)
Sink Current per Pin 250 mA
(IQ160 and 1Q128B)
Recommended OPel'atmg Symbol I Parameter | Limits | Units
Conditions Vob Supply Voltage to Ground +4.75 10 +5.25 v
Vpp-PAD | /O Buffer Driver Pad Volt- +4.75 fo +5.25 \'
age to Ground or
(1Q96, 1Q64B, 1Q48 and +2.7 10 +3.3
1Q32B only)
Ta Operating Temperature 0to+70 °C

Capacitance ©®

1Q320,
1Q240B

1Q160,

1Q128B
Parameter

Cyrac | TDI, TMS, 8 8 5 pF
TCK and
TRST*
Pins

CPORT 1/0 Port - 12 - 12 - 10 - 10 pF
Pins

Cin OE,ICLK,| - |10 ] - [10| - | 8 | - | 8 pF
OCLK
Pins

Notes:

(1) Exposure to absolute-maximum-rated conditions for

extended periods may affect device reliability.

@
@3

duration of 20 ns is acceptable.

Capacitance measured at 25°C. Sample-tested only.

A maximum overshoot and undershoot of 2V for a maximum

I-Cube, Inc. March 1996
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IQ Family Data Sheet

DC Electrical Specifications
(Ta = 0°C to 70°C, Vpp = 5V45%; Vpp PAD = 475V to 5.25, or Vpp.PAD = 2.7V to 3.3V)

1Q320, 1Q160,
1Q240B 1Q128B

1096, 1Q64B | 1Q48,1Q32B

Symbol Parameter Conditions

ViH High-Level Input . Voo . Voo . Vpp.PAD | 2. Vpp.PAD
Voltage +0.3 +0.3 +0.3 +0.3
ViL Low-Level Input Volt- -0.3 08 |-03 08 |-03 08 -0.3 0.8 \
age
Vor High-Level Output | Vpp = Min 24 - 24 - - - - - Vv
Voitage (1) loy =-8 MA
High-Level Output | Vpp = Min NAD) NAD 2.4 - 24 - Vv
Voltage () Vpp.PAD = 4.75V
IOH =-8mA
High-Level Output Vpp = Min NAD NA) 2.4 - 2.4 - A
Voltage @ VpoPAD =27V
IOH =-4mA
VoL Low-Level Output Vpp = Min - 0.4 - 0.4 - - Vv
Voltage loL = 16 mA
Low-Level Output Vpp = Min NAD NA®D - 0.4 - 0.4 Vv
Voltage Vpp-PAD = 4.75
loL = 12 mA
Low-Level Output Vpp = Min NA() NA®D - 0.4 - 0.4 A
Voltage® Vpp.PAD =27V
IOL =12 mA
!, et | Input Leakage Cur- | Vpp = Max - 5 - 5 - 5 - 5 pA
rent for /O Ports ¥ | 0< Viy< Vpp .PAD<
Voo
Iyl, 1! | Input Leakage Cur- | Vpp = Max 5 20 5 20 5 20 5 20 A

rent for Inputs other | 0 < V|y < Vpp
than 1/O Ports )

ozl Tristate Output Off- | Vpp = Max - 5 - 5 - 5 - 5 HA
State Current 0< ViNE Vpp

lpu.wk | Programmed-Weak | Vpp = Min 15 25 (158 25 |25 45 25 45 mA
Additional Pull-Up Vo =GND
Current

lpu-sa Programmed- Vpp = Min 11 16 11 16 10 15 10 15 mA

Strong Additional Vg =GND
Pull-Up Current

los Short Circuit Vpp = Max -60 - -60 - -60 - -60 - mA
Current (:3.6) Vo = GND

lbpa Quiescent Power Vpp = Max - 8.0 - 3.0 - 3.0 - 1.5 mA
Supply Current Vo = GND

Qppp Dynamic Power Vpp = Min, No Load, | - 0.3 - 0.2 - 0.1 - 0.1 mA/
Supply Current per | 50% input duty cycle, MHz
Input & One output per input

Notes:

(1) Programmable Output Voltage-level set to TTL.

(2) Programmable Output Voltage-level set to CMOS and no additional pull-up current.

(3) These parameters are guaranteed but not tested in production.

(4) Transient currents of 250 HA are required to pull I/O Ports from logic high to logic low.

(5) Transient currents of 650 pA are required to pull input pins from logic high to logic low.

{6) No more than one output should be tested at a time and the duration of the test should be less than one second.
(7) Not Applicable.
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IQ Family Data Sheet

AC Electrical Specifications 1Q320, 1Q240B

(T = 0°C to 70°C, Vpp = 5V45%)
(Assume two I/O Ports connected through the Switch Matrix with 35 pF loading.)

Speed Grade Ref.

Units| Timing
Parameter i Diagram

teLhs trHL | One Way Signal Propagation Delay

tpa Additional Delay per Additional Output Port up to 16 Qutput | - 1 - 1 - 1 ns
Ports (1)

tABR Additional Delay in Bus Repeater (BR) Mode - |05] - |05 - |05 ns 1

tacMos Additional Delay when Qutput Voltage Level is CMOS - 1 - 1 - 1 ns ‘

tsk Skew Between Output Ports (1) - |15] - [15] - [15} ns

Rpara NRZ Data Rate (1) - |183] - [100} - | 80 | Mbs

tws Positive input Signal Pulse Width T -19l - 1] - mns

tw- Negative Input Signal Pulse Width 8 - 11 - 13| - ns

tpzL, tpzH | Output Enable to Data Valid - |125 - (15 - [ 20| ns 2

triz. trHz | Output Enable to Output at High Z () - |125f - |15 ) - 120} ns

fr Register Input 4Clock Frequency (! - |8 | - [66] - |50 |MHz

tw-rml Register Input Clock Pulse Width, Low or High 55| - |65 - 9 - ns

ts.pi Register input Setup Time 0 - 0 - 0 - ns 3

tH-RI Register Input Hold Time 25| - |25] - |26 - ns

tp.mi Register Input Clock to Output Data Valid - (185 - {22 | - |28 | ns

fro Register Output Clock Frequency () - |8 - [ 66} - |50 |MHz

tw.ro Register Output Clock Pulse Width, Low or High 55| - {65 ]| - ] - ns

ts.ro Register Output Setup Time 6 - 7 - 9 - ns 4

th-ro Register Output Hold Time 0 - 0 - 0 - ns

te.rO Register Output Clock to Output Data Valid - (125 - 15 - 120 | ns

frio Register Input/Output Clock Frequency () - |8 | - (66 - |50 |MHz

tw-RiO Register Input/Output Clock Pulse Width, Low or High 55| - |65 - 9 - ns

ts.rio Register Input/Output Setup Time 0 - 0 - 0 - ns

tH-RIO Register Input/Qutput Hold Time 25 - |25 - |26 - ns 5

te-RIO Register Input/Output Clock to Output Data Valid - 1258 - 15 - 20 | ns

tsk-zc ICLK/OCLK skew for zero clock delay output () 10 -112] - |15 - |ns

tsk-oc ICLK/OCLK skew for one clock delay output () | 5| -S| -15]|ms

f1aG JTAG Clock (TCK) Frequency - 20 - 20 - 20 | MHz

W-JTAG JTAG Clock (TCK) Pulse Width 20 - 20 - 20 - ns

ts. TG JTAG Setup Time 15| - | 15| - 15 | - ns 6

tgTAG JTAG Hold Time 15 - 15 | - 15 | - ns

tp.yTAG JTAG Clock to Output Data Valid 15 - 15 - 15 - ns

Tre RapidConnect Strobe Period 30 - 35 - 40 - ns

tw-re RapidConnect Strobe Pulse Width 12| - (16| - 18 | - ns

ts re RapidConnect Address and Data Setup Time 8 - ({10 - 12| - ns 7

tH.Rre RapidConnect Address and Data Hold Time 0 - 0 - 0 - ns

tr.Re RapidConnect Strobe Falling Edge to Data Valid for Making | 35 - 42 - 50 - ns
Connection

Note:

(1) These parameters are guaranteed but not tested in production.

I-Cube, Inc. March 1996 Page 15
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IQ Family Data Sheet

AC Electrical Specifications 1Q160, 1Q128B

(Ta = 0°C to 70°C, Vpp = 5V+5%)
(Assume two I/0 Ports connected through the Switch Matrix with 35 pF loading.)

Speed Grade Ref.
Units| Timing
Parameter Diagram
teLns teHL | One Way Signal Propagation Delay - 10 - j125( - 15 - [ 20 | ns
tpa Additional Delay per Additional Output Port up to - 1 - 1 - 1 - 1 ns
16 Qutput Ports (1)
tABR Additional Delay in Bus Repeater (BR) Mode - o5 - |05 - (05 - |05} ns 1
tAcMos éc'z;i(ljtlémal Delay when Output Voltage Level is - 1 - 1 - 1 - 1 ns
tsk Skew Between Output Ports (1) - |15y - (18] - |15 - |15 ns
Rpata NRZ Data Rate (! - |160| - |133] - 100} - | 80 | Mbs
tws Positive Input Signal Pulse Width 7 - |85 - |11y} - |13 - [ ns
tw- Negative Input Signal Pulse Width 5541 - [651 - |9.0] - 11 - ns
tezt, tpzH | Output Enable to Data Valid - 12 - (145] - [17 ]| - 22| ns 2
tpLz: tpHz | Output Enable to Output at High Z - (12 - (145 - J 17} - | 22| ns
fRi Register Input Clock Freguency {1 - (100| - | 80| - | 66| - |50 |MHz
tw-Ri Register input Clock Puise Width, Low or High 45 - |55]| - |65 - |85 - ns
ts.mi Register Input Setup Time 0 - 0 - 0 - 0 - ns 3
th-Ri Register Input Hold Time 25{ - (25| - |25} - |25 - ns
te-Ri Register Input Clock to Output Data Valid - 16 - {185 - (22| - |28 | ns
fro Register Output Clock Frequency (" - (100 - |80} - | 66| - |50 |MHz
tw-ro Register Output Clock Pulse Width, LoworHigh (45| - |55 - 65| - |85 - ns
ts.Ro Register Output Setup Time 5 - 6 - - - ns 4
tH.rO Register Output Hold Time 0 - 0 - 0 - - ns
tp.RO Register Output Clock to Output Data Valid - 10| - |125] - 15| - | 20 | ns
frio Register Input/Output Clock Frequency (! - (100} - |80 | - | 66| - | 50 [MHz
tw.rio E%%ster Input/Output Clock Pulse Width, Lowor | 45| - |55} - |65 - (85 - ns
i
ts.pi0 Register Input/Output Setup Time 0 - 0 - 0 - 0 - ns
th-riO Register Input/Output Hold Time 251 - |25 - {25 - |25 - ns 5
te.RIO Register Input/Output Clock to Output Data Valid - 10 - (125] - 15 - 20 | ns
tsk-zc | ICLK/OCLK skew for zero clock delay output ) { 8 [ - | 10 [ - |12} - 15} - | ns
tsk.oc | ICLK/OCLK skew for one clock delay output () -4 -4 -4 -4 nrs
fiTaG JTAG Clock (TCK) Frequency - 20 - 20 - 20 - 20 | MHz
tw.otag | JTAG Clock (TCK) Pulse Width 20 - 20| - 20| - 20 | - ns
ts.utaG JTAG Setup Time 15 - 15 - 15 | - 15| - ns 6
thgtag | JTAG Hold Time 15y - 115 - |18} - 1158 | - ns
truTaG JTAG Clock to Output Data Valid 15 - 15 - 15 - 15 - ns
Tre RapidConnect Strobe Period 30| - (3| - |40 - |40} - ns
tw.rc RapidConnect Strobe Pulse Width 12 - 15 - 18 - 18 - ns
ts.rc RapidConnect Address and Data Setup Time 8 - 1| - 112 - (12 - ns 7
th-Ac RapidConnect Address and Data Hold Time 0 - 0 - 0 - 0 - ns
tr.RC RapidConnect Strobe Falling Edge to Data Valid | 20 - 25| - |3} - |3 - ns
for Making Connection
Note:
(1) These parameters are guaranteed but not tested in production.
Page 16 March 1996 I-Cube, Inc.
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IQ Family Data Sheet

AC Electrical Specifications 1Q96, IQ64B

(T5 = 0°C to 70°C, Vpp = 5V+5%, Vpp.PAD = 5V+5% or Vpp.PAD = 3V+10%)
(Assume two I/0 Ports connected through the Switch Matrix with 35 pF loading.)

Speed Grade Ref.

Units| Timing
Parameter i i i Diagram

teLns teHL | One Way Signal Propagation Delay - 6 - 10 | - [125] - 15 | ns
tea Additional Delay per Additional Output Port up to - |025] - {025 - (025) - |0.25] ns

16 Output Ports (1
taBR Additional Delay in Bus Repeater (BR) Mode - 0 . 0 - 0 - 0 ns 1
tacmos | Additional Delay when Output Voltage Level is - |l0o5] - 105 - |05 - |05]) ns

CMOS
tsk Skew Between Output Ports (1) - [10] - 10| - | 10f - |10} ns
Rpata NRZ Data Rate (I - (200 - |[160( - |133[ - |100| Mbs
twa Positive Input Signal Pulse Width 6 | -7 -]85-]11] - |ns
tw. Negative Input Signal Pulse Width 4 - |55 - |65} - 9 - ns
tpzL, tpzH | Output Enable to Data Valid - | 8] - |12} - |145] - 17| ns 2
teLz, teHz | Qutput Enable to Output at High Z (1) - | 8| -2} - (145 - |17 ] ns
fRi Register Input Clock Frequency (") - [125| - |100) - | 80 | - [ 66 |MHz
WWeRi Register Input Clock Pulse Width, Low or High 35| - (45| - |55]| - |65 - ns
ts.Ri Register Input Setup Time 1 - 1 - 1 - 1 - ns 3
tu-m1 Register Input Hold Time 1 - 1 - 1 - 1 - ns
te.pi Register Input Clock to Output Data Valid - 10| - } 14 - |165] - | 19 -
fro Register Output Clock Frequency () - |125] - {100 - } 8 | - |66 |MHz
tw.ro Register Output Clock Pulse Width, LoworHigh | 35| - [45] - |55} - (85 - ns
ts.po Register Output Setup Time 4 - 5 - 6 - 7 - ns 4
tH-RO Register Output Hold Time 0 - 0 - 0 - 0 - ns
tr.ro Register Output Clock to Output Data Valid - 1751 - |11.5] - 14 - |165] ns
frio Register Input/Output Clock Frequency (1) - (125 - | 100} - | 80 | - | 66 | MHz
tw-Ri0 E%g?]ister Input/Output Clock Pulse Width, Lowor | 35¢ - (45| - {558] - {65| - ns
ts.ri0 Register Input/Output Setup Time 1 - 1 - 1 - 1 - ns
tH-RIO Register Input/Output Hold Time 1 - 1 - 1 - 1 - ns 5
tr.RiI0 Register Input/Output Clock to Output Data Valid - |75 - |115] - 14 - |16.5| ns
tskzc | ICLK/OCLK skew for zero clock delay output (¥ 6 (-1 8] -|[10]-112] - |ns
tsk-oc | ICLK/OCLK skew for one clock delay output () -3 -3 -3} -]3¢fms
fitac JTAG Clock (TCK) Frequency - |25] - |26 - | 26| - | 25 |MHz
tw.otag | JTAG Clock (TCK) Pulse Width 204 - 20| - {20 - |20} - ns
ts.uTAG JTAG Setup Time 151 - |15 - 16| - | 15§ - ns 6
thgtag | JTAG Hold Time 5[ -] -]15]-[18]-1]ns
te.TAG JTAG Clock to Output Data Valid 15 ] - 15 | - 15 - 15 ] - ns
Tre RapidConnect Strobe Period 25 - 30 - 35 - 40 - ns
tw-re RapidConnect Strobe Pulse Width 10 - 12 - 15 - 18 - ns
ts.re RapidConnect Address and Data Setup Time 5 - 8 - 10 - 12 ] - ns 7
th-me RapidConnect Address and Data Hold Time 0 - 0 - 0 - 0 - ns
te.RC RapidConnect Strobe Falling Edge to Data Valid 18 - 20| - 251 - |30} - ns

for Making Connection

Note:
(1) These parameters are guaranteed but not tested in production.
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IQ Family Data Sheet

AC Electrical Specifications 1Q48, IQ32B

(T4 =0°C to 70°C, Vpp = 5V15%, Vpp.PAD = 5V15% or Vpp.PAD = 3V+10%)
(Assume two I/O Ports connected through the Switch Matrix with 35 pF loading.)

Speed Grade Ref.
Units| Timing
Parameter i i Diagram

tpLns teHL | One Way Signal Propagation Delay - 5 - |78 - |10 ] - [125] ns
tpa Additional Delay per Additional Output Port up to - 1025| - (025] - |025] - |0.25] ns

16 Output Ports ()
taeR Additional Delay in Bus Repeater (BR) Mode - 0 - 0 - 0 - 0 ns 1
tacmos | Additional Delay when Qutput Voltage Level is - ]1]05| - 05| - |05 - |05]| ns

CMOS
tsk Skew Between Output Ports () - |15 - |15 - |15 - |15] ns
RDATA NRZ Data Rate (4] - 250 - 200 - 160 - 133 | Mbs
tws Positive Input Signal Pulse Width 5(-|16}-171]-1{85] -1ns
tw- Negative Input Signal Pulse Width 3 - 4 - |85} - |65 - ns
tpzL, trzH | Output Enable to Data Valid -6 -185] - [11] - |135[ ns 2
tpLz, tPHz | Output Enable to Output at High Z () - | 6 - [85) - | 1] - |135] ns
fri Register Input Clock Frequency (1) - | 180 - [125{ - |100{ - [ 80 | MHz
tw.rl Register Input Clock Pulse Width, Low or High 3 - |35} - |45} - |55 - ns
ts-Ri Register Input Setup Time 1 - 1 - 1 - 1 - ns 3
thom Register Input Hold Time 1 - 1 - 1 - 1 - ns
tp.Ri Register Input Clock to Output Data Valid - 10 | - 12 | - 14 | - |16.5| ns
fro Register Output Clock Frequency (" - 1150} - |125] - |100| - | 80 | MHz
tw.ro Register Output Clock Pulse Width, Low or High 3 - |35 - |45 - |55 | - ns
ts.ro Register Output Setup Time 35| - 4 - 5 - 6 - ns 4
th-ro Register Output Hold Time o] - 0 - 0 - 0 - ns
tr.RO Register Output Clock to Output Data Valid - 6 - 185 - 11 - |135]| ns
faio Register [nput/Cutput Clock Frequency - |80 - (125( - |100] - | 80 | MHz
tw-rio E%%:ster Input/Output Clock Pulse Width, Lowor | 3 - |35¢) - |45 - |55 - ns
ts.pi0 Register Input/Output Setup Time 1 - 1 - 1 - 1 - ns
ti-R10 Register Input/Output Hold Time 1 - 1 - 1 - 1 - ns 5
te.pI0 Register Input/Output Clock to Output Data Valid - 6 - |88 - | 11 - 185 ns
tsk-zc ICLK/OCLK skew for zero clock delay output (! 5¢t - 6(-18}-]10}-]ns
tsk-oc | ICLK/OCLK skew for one clock delay output (1) -3 -13]-|3]|-]3fjmns
fiaG JTAG Clock (TCK) Frequency - |25 - |25 - 25| - | 25 |MHz
twutag | JTAG Clock (TCK) Pulse Width 20| - |20 - (20| - 20| - ns
ts.uTAG JTAG Setup Time 15 - 15 - 15 - 15 - ns 6
tHuTAG JTAG Hold Time 5] - |1 - [16]| - {16 | - ns
trTaG JTAG Clock to Output Data Valid 15 - 15 | - 15 - 15 | - ns
The RapidConnect Strobe Period 20| - |3 | - |3 ]| - |40} - ns
tw-RC RapidConnect Strobe Pulse Width 8 - 12 - 15 - 18 - ns
ts-rc RapidConnect Address and Data Setup Time 5 - 8 - 10 | - 12| - ns 7
th-re RapidConnect Address and Data Hold Time 0 - 0 - 0 - 0 - ns
te-Re RapidConnect Strobe Falling Edge to Data Valid 16 [ - | 20 - 125 - 13| - ns

for Making Connection

Notes:
(1) These parameters are guaranteed but not tested in production.
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IQ Family Data Sheet

Test Circuit and Timing Diagrams

—P‘; tF — — tR -——
_—\ 3.0V
Vee —e 7.0V 90% i
Negative Puise 1.5V
500Q 10%
Pulse | Vin © ov
Generator D.U.T - n >
50Q 500Q W
Parameter| Switch 3.0v
o0%
I tpLz/tpzL | Closed Positive Pulse { 1.5V
All Others| Open 9 i
v P 10% 1 ov
* Load capacitance includes jig and probe capacitance. —> tge— —> g —
Figure 11: Test Circuit and Waveform Definition
In Port 1, \ 15V
In Port2
> —tPH — et
Out Port 1 / \
In Port 1 EJ/z Out Port 1 J,
—> 1K —» +— gk
------ ~| ;—. Out Port 2 7 N\
In Port 2 Out Port 2 :

Timing Diagram 1: I/O Port Timing (Flow-through Mode)

A W N
InPort \
e I,J — i+ tpuz
N = <—tpzy
— 1
oF =tz PLz y
'OH
Vou-0.3V
In Port OutPort | OutPon  —_Y oL +0.3V =
- Vol
Timing Diagram 2: Qutput Enable Timing (Flow-through Mode)
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IQ Family Data Sheet

~twa o twRl
ICLK \ ' \ ’ \ ’
i s tH-ng
-
nport NN o OO oner NN
ICLK
SRS Ll ST U N
Crossbar o
Connection tp-RI
Timing Diagram 3: Clocked Input to Unclocked Output
twro : w.RO
OCLK f \ ’ \ ’
1 15.R0 tH-RO]
-

mxxxxxxx I:)n+1

OCLK
InPortt T~ Out Port Out Port D1 X D, X D1
. D Crossbar ;
Connection tp-RO |
Timing Diagram 4: Unclocked Input to Clocked Output
twrio ; tw-RiO
ICLK \ \ / \ ,
i ts-RIO tH-RIO]
i
tsk-zc
(1) Zero Clock - ‘t‘ i
Delay Mode W-RIO W-RIO
o W
ocC / L
out Port Dy X Dy X  Dna
tp-RIO
tsk-oc
(2) One Clock - ‘t_ t
Delay Mode W-RIO W-RIO
OCLK \ / \ _/_\_/
ICLK OCLK | I
In Port ri_l i O Out Port
______ T Out Port D.. D.. D
Crossbar - L X ot X s
Connection tp.Rio
Timing Diagram 5: Clocked Input to Clocked Output (ICLK and OCLK are Synchronized)
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twatag | twaTAG

ot P

P L]

d———-—N———P:

1SJTAG H-JTAG |

— = tpTAG

(-

AAANRARNNRANN

TDO ) X

Timing Diagram 6: JTAG Timing

trc . w-Rc i twRC

—  le—ty.Re
i tsRCci |
-

o0 0% Choche TR I
& RAg-RAp

ts-rC SR S
-—s! = 1H-RC
wE \ / \
tp.rc
Output Port
(Assume same LTI JLTLEELLLLLLLL LA RAR AR LR LR ARAR AR AR AR R
switch being LLELLBLRREIELEAEE VAN TR T LT ELETEN
turned on/off) — .<—— tH-RC
Jere
co, C1 / :
—/ ts-rc \——— g \—
- - — " WRC
Make Break Write Make
Connection Connection Disable Connection
Timing Diagram 7: RapidConnect Timing
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IQ Family Data Sheet

Typical AC and DC Characteristics (Measured for 1Q320 and 1Q240B)

QUTPUT SOURCE CURRENT OUTPUT SOURCE CURRENT OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
{CMOS Output Mode) (TTL Output Mode) 150
40 120 e
T 35 BN Z 100 N '
g N Z 100N\ 2 120
= 30 oot £
s \ g AN = /
£ 25 £ N Vp =5Y § %
o \ 3 \ Ta=25°C 5 /
8 20 \ 8 60 [} /
3 15 |--yPAZ 2N H £ 60
3 Tad 25°C \ 8 0 ) Vop= 5V
5 10 s \ 5 T, =25C
s \ £ 20 N g %
8 s o \\ o
0 1 2 3 4 5 05 1.0 1.5 2.0 25 3.0 35 4.0 0 1 2 3 4 5
Output Voltage (V) Output Voltage (V) Output Voltage (V)
TYPICAL DELAY TIME NORMALIZED DELAY TIME
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IQ Family Data Sheet

Typical AC and DC Characteristics (Measured for IQ160 and 128B)
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IQ Family Data Sheet

Typical AC and DC Characteristics (Measured for 1Q96 and 1Q64B)
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1Q Family Data Sheet

Typical AC and DC Characteristics (Measured for 1Q48 and 32B)
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IQ Family Data Sheet

Pinout

1Q320 [PPGA/391L] Package Pinout by Name

Pin # |[Name Pin# | Name Pin # |Name i i Name  pin # |Name Pin#

o R
ICLK K6 |Po44a C21 | Po94 K34 |P144 AK34 | P194 AP20 | P244 AH6 P294 M2 | Vop AR3
OCLK J5 |P045 E21 | Pog5 M30 |P145 AE29 |P195 AL19|P245 AM4 P295 R7 | Vop AR31
OED Ca33 |Po46 B22 | Pogs L33 |P146 AK32 | P196 AN19 | P246 AK2 | P296/CA0 N3 | vpp AR35
OE1 G311 | Po47 G21 | Pog7 N29 |P147 AF32 [P197 AJ19 [P247 AM2 | P297/CA1  pg | vpp AR7
OE2 AN3 |P048 B24 | Pogs M32 |P148 AL33 | P198 AR19|P248 AJ3 | P298/CA2 k2 [vpp €35
OE3 AJ5 |P0o49 D22 | P99 N31 | P149 AF30 | P199 AM18 | P249 AK4 | P299/CA3 pg | vpp Ef
POOC F8 |P050 €23 | P100 M34 | P150 AM34 [ P200 AP18 | P250 AG7  P300/CA4 |3 |vpp G35
Po01 B6 |P0OSs1 F22 | P101 P30 |P151 AG31|P201 AK18 |P251 AL3 | P301/CA5 N5 | vpp J1
Po02 C7 |Pos2 B26 | P1o2 N33 | P152 AL31 | P202 AN17 [P252 AGS | P302/CA6 42 | vpp L35
PO03 GY9 |P053 E23 | P103 P32 |P153 AG29 | P203 AL17 [ P253 AH4 | P303/CA7 N7 | vpp N1
Po04 E9 |Pos4a €25 | P104 P34 |P154 AK30 [ P204 AR17 | P254 AH2 | P304/CA8 J3 |wvpp R35
pPoos B8 |P0s5 G23 | P105 R29 | P155 AH30 [ P205 AJ17 | P255 AF6 | P305/CA9 M4 | vgg AA35
Poos C9 |P056 B28 | P106 R33 | P156 AN33 | P206 AP16 | P256 AG3 | P306/RA0 g3 | vgg AC1
P007 F10 | PO57 D24 | P107 R31 | P157 AJ31 | P207 AM16|P257 AE7 | P307/RA1 Mg | vgg AES35
poos D10 |Pos8 C27 | P10g T32 |P158 AL29 | P208 AR15)P2568 AF4 | P308/RA2 4 | vgg AJ35
POOS G11 |P059 F24 | P109 T30 |P159 AJ29 | P209 AK16 |P259 AE5 | P309/RA3 |5 | vgg ALl
PO10 B10 | P00 C29 | P110 T34 |P160 AK28 | P210 AN15|P260 AF2 | P310/RA4 g2 | vgg AR1
PO11  E11 |P061 E25 | P111 U31 |P161 AP34 { P211 AL15 |P261 AD6 | P311/RA5 |7 | vgg AR25
Po12 C11 |P062 D28 | P112 U33 |P162 AP30 | P212 AP14 (P262 AE3 | P312RA6 F4 | vgg AR29
PO13 Fi2 |P063 G25 | P113 U29 | P163 AM32 | P213 AJ15 [ P263 AC7 | P313/RA7 E3 | vgg AR33
PO14 D12 |P064 B30 | P114 U35 |P164 AN29 | P214 AP12 | P264 AD4 | P314/RA8 p2 | vgq AR5
POi5 G13 |P0o65 D26 | P115 V32 | P165 AP32 [ P215 AM14(P265 ACS5 | P315/RA9 g5 | vgg AR9
Po16 B12 |Poes D30 | P116 V34 |P166 AJ27 | P216 AN13 | P266 AD2 P316/C0  Fe | vgg B2
PO17 E13 |P067 F26 | P117 V30 |P167 AM30 | P217 AK14 | P267 AB6 P317/C1  ¢3 | vgs J35
Po18 C13 |P0o68 C31 | P118 W33 | P168 AL27 [ P218 AP10|P268 AC3 | P318WE g7 | vgg L1
PO19 F14 |P069 E27 | P119 W31 |P169 AN31 [ P219 AL13 | P269 AB4 [P319/STROBE g7 | vgg N35

PO20 B14 | P070 B32 | P120 W35 [ P170 AP28 | P220 AN11 [ P270 AB2 RID H6 Vss R1
P021 D14 |PO71 G27 | P121 W29 | P171 AM28 | P221 AJ13 | P271 AA7 ROD J7 Vss ATl
P022 Ci5 | PO72 E31 P122 Y34 | P172 AN27 | P222 AP8 | P272 AA3 RPU G5 Vgs A23
P023 G15 | P073 F28 | P123 Y32 | P173 AK26 | P223 AM12 | P273 AA5 TCK c5 Vgs A27
PO24 A15 | PO74 F30 | P124 AA33|P174 AM26|P224 AN9 [P274 Y4 DI D4 | Vs A3
PO25 E15 | PO75 E29 | P125 Y30 |P175 AJ25 | P225 AK12 | P275 Y6 TDO D6 Vgs A31
Po26 D16 | PO76 G29 | P126 AB34 | P176 AP26 | P226 AN7 | P276 Y2 T™S B4 Vgs A35
P027 Fi6 | PO77 B34 | P127 AA31|P177 AL25 | P227 AL11 |P277 W5 TRST* D8 Vsg A7
PO28 B16 | P078 H30 | P128 AD34|P178 AN25 | P228 AMS8 | P278 W3 VDD A13 | Vgs AGH
P029 FE17 [PO79 D32 | P129 AA29|P179 AK24 | P229 AJ11 | P279 W7 Voo A25 | Vgg AN35
PO30 C17 | PO80 F34 | P130 AC33|P180 AM24 | P230 AP6 | P280 W1 Voo A29 | Vss ARI13
PO31 G17 | PO81 D34 | P131 AB32|P181 AJ23 | P231 AM10 | P281 V4 VbpD A33 | Vss C1
P0O32 A17 | P082 G33 | P132 AF34 | P182 AP24 | P232 AMé | P282 V2 Vbp A5 Vgg E35
P033 D18 |P083 F32 | P133 AB30|P183 AL23 | P233 AK10 [P283 V6 Vop A9 | Ves G
P034 B18 | P084 J29 | P134 AE33|P184 AN23 | P234 ANS5 | P284 U3 Vob AA1

PO35 F18 | P0OB5 E33 | P135 AC31|P185 AK22 | P235 AL9 | P285 us Vpb AC35

P036 C19 | POB6 J31 P136 AH34|P186 AP22 | P236 AP4 |P286 U1 Vob AE1

P0O37 E19 | P07 H32 | P137 AC29|P187 AM22 | P237 AJ9 | P287 Uz Vbb AG35

PO38 A19 | POB8 H34 | P138 AG33|P188 AN21 | P238 AL5 | P288 T2 Vbb AJ1

PO39 G19 | POB9 K30 | P139 AD32|P189 AJ21 | P239 AK8 | P289 T4 Vpb AL35

PO40 B20 | PO90 J33 | P140 AJ33 | P190 AR21 | P240 AKé6 | P290 R3 VbD AN1

PO41 D20 | PO91 L29 | P141 AD30]P191 AL21 | P241 AL7 | P291 T6 VoD AR11

Po42 A21 | P092 K32 | P142 AH32|P192 AM20 | P242 AJ7 | P292 P2 Vpp AR23
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IQ Family Data Sheet

1Q320 [PPGA/391L] Package Pinout by Pin Location

|Pin# Name |Pin# Name |Pin# Name | Pin # Name | Pin# Name [ Pin # Name
Vgs |C33 OE0 |F28 PO73 M2 P204 | W5 P277 | AF6 P255 | AK30 P154 |AN25 P178
A5 Vpp |C35 Vpp |[F30 PoO74 M4 P305/CA9| W7 P279 |AF30 P149 |AK32 P146 [AN27 P172
A7 Vgs | D2 P314/RA8| F32  P083 M6 P307/RA1| W29 P121 |AF32 P147 |AK34 P144 |AN29 P164
A9 Vpp | D4 TDI F34  P08O M30 P095 |W31 P119 |AF34 P132 | AL1 Vgg |AN31 P169
A1l Vgs | D6 TDO G1 Vss M32 P098 |W33 P118 | AG1 Vgs | AL3 P251 |AN33 P156
A13 Vpp | D8 TRST* | G3 P306/RA0 |M34 P100 |W35 P120 [ AG3 P256 | AL5 P238 |AN35 Vgg
A15 P024 |D10 PO0O8 | G5 RPU N1 Vpp Y2 P276 | AG5 P252 | AL7 P241 | AP2 P243
A17 P032 [D12 P014 | G7P319/STROBE| N3 P296/CA0l Y4 P274 | AG7 P250 | AL9 P235 | AP4 P236
A19 P038 | D14 PO21 G9  P0O3 N5 P301/CA5| Y6 P275 [AG29 P153 | AL11 P227 | AP6 P230
A21 P042 | D16 P026 |G11  PO09 N7 P303/CA7| Y30 P125 [AG31 P151 |AL13 P219 | AP8 P222
A23 Vgg {D18 P033 [G13 PO15 N29 Po97 | Y32 P123 |[AG33 P138 |AL15 P211 |AP10 P218
A25 Vpp |D20 P04l |G15  P023 N31 P099 | Y34 P122 |AG35 Vpp |AL17 P203 |AP12 P214
A27 Vsg | D22 Po49 [G17  PO31 N33 P102 | AA1 Vpp | AH2 P254 | AL19 P195 [AP14 P212
A29 Vpp |D24 PO57 |G19 PO39 N35 Vgs |AA3 P272 | AH4 P253 | AL21 P191 |AP16 P206
A31 Vgg |D26 PO65 |[G21 P047 P2 P292 | AA5 P273 | AH6 P244 | AL23 P183 |AP18 P200
A33 Vpp | D28 PO62 |G23 PO55 P4 P297/CA1| AA7 P271 |AH30 P155 | AL25 P177 |AP20 P194
A35 Vgg | D30 Po66 |G25  PO63 P86 P299/CA3{AA29 P129 |AH32 P142 | AL27 P168 |AP22 P186
B2 Vgs |D32 P079 |G27 POTH P30 P101 |AA31 P127 |AH34 P136 | AL29 P158 |AP24 P182
B4 TMS |D34 P08t |G29 PO76 P32 P103 |AA33 P124 | AJ1 Vpp |AL31 P152 |AP26 P176
B6 Poot | E1 Vpp [|G31 OFEi P34 P104 |AA35 Vgs | AJ3 P248 | AL33 P148 |AP28 P170
B8 P005 | E3 P313/RA7| G33  P082 R1 Vgg |AB2 P270 | AJ5 OE3 |AL35 Vpp |AP30 P162
B10 P010 | E5 P315/RA9[ G35 Vpp R3 P290 | AB4 P269 | AJ7 P242 | AM2 P247 |AP32 P165
B12 Po16 | E7 P318WE| H2 P302/CA6 | R5 P293 |AB6 P267 | AJ9 P237 | AM4 P245 | AP34 P161
B14 Po20 | E9 POO4 | H4 P308/RA2 | R7 P295 |AB30 P133 |AJ11 P229 | AM6 P232 | AR1 Vss
B16 P028 | E11 POt1 H6 RID R29 P105 |AB32 P131 |AJ13 P221 | AM8 P228 | AR3 Vpp
B18 Po34 |E13 PO17 |H30 P0O78 R31 P107 |[AB34 P126 |AJ15 P213 |AM10 P231 | AR5 Vsgs
B20 Po40 | E15 PO25 |H32 P0B7 R33 P106 |AC1 Vgg |AJ17 P205 |AM12 P223 | AR7 Vpp
B22 Po46 |E17 P029 |H34 PO8s R35 Vpp |AC3 P268 |AJ19 P197 |AM14 P215 | AR9 Vss
B24 P048 | E19 P037 | J1 Vbb T2 P288 |AC5 P265 [AJ21 P189 |AM16 P207 |AR11 Vpp
B26 Pos2 |E21 Po45 | J3 P304/CAs | T4 P289 | AC7 P263 |AJ23 P181 |AM18 P199 |AR13 Vss
B28 PO56 |E23 P053 | J5 OCLK T6 P291 |AC29 P137 [AJ25 P175 |AM20 P192 |AR15 P208
B30 Pos4 | E25 PO61 J7 ROD T30 P109 |AC31 P135 |AJ27 P166 |AM22 P187 |AR17 P204
B32 PO70 |E27 P069 |J29 P084 T32 P108 |AC33 P130 | AJ29 P159 |AM24 P180 |[AR19 P198
B34 PO77 |E29 PO75 | J31 P086 T34 P110 |AC35 Vpp |AJ31 P157 [AM26 P174 |AR21 P190
C1 Vgg |E31 PO72 [J33  P0%0 Ul P28s | AD2 P266 | AJ33 P140 {AM28 P17t |AR23 Vpp
C3 P317/C1| E33 P085 | J35 Vss U3 P284 | AD4 P264 [AJ35 Vgs |AM30 P167 [AR25 Vgs
C5 TCK |E35 Vgg K2 P29s8/CA2 | Us P285 | AD6 P261 | AK2 P246 [AM32 P163 |AR27 Vpp
C7 P002 | F2 P310/RA4| K4 NC U7 P287 |AD30 P141 | AK4 P249 [AM34 P150 |AR29 Vgs
C9 Poo6 | F4 P312/RA8| K6 ICLK U29 P113 |[AD32 P139 | AK6 P240 | AN1 Vpp |AR31 Vpp
C11 P012 | F6 P316/C0 | K30  P089 U31 P111 |AD34 P128 | AK8 P239 | AN3 OE2 |AR33 Vgs
C13 Po1s | F8 PO0OO | K32 P092 U33 P112 | AE1 Vpp |AK10 P233 | AN5 P234 |AR35 Vpp
Ci15 P022 | F10 P007 | K34  P094 U3s P114 | AE3 P262 |AK12 P225 | AN7 P226
C17 P030 | Fi2 P013 L1 Vss V2 P282 | AE5 P259 |AK14 P217 | AN9 P224
C19 P036 | F14 PO19 L3 P300/CA4 | V4 P281 | AE7 P257 [AK16 P209 {AN11 P220
C21 P044 |F16 P027 L5 P309/RA3 | V6 P283 |AE29 P145 [AK18 P201 |AN13 P216
C23 P050 | F18 PO035 L7 P311/RA5 {V30 P117 |AE31 P143 |AK20 P193 |AN15 P210
C25 Po54 | F20 P043 | L29  POO1 V32 P115 |AE33 P134 |AK22 P185 |AN17 P202
C27 Posg | F22 PoOs1 | L31  P093 V34 P116 |AE35 Vgg |AK24 P179 |AN19 P196
C29 Pos0 | F24 P0O59 | L33  P096 W1 P280 | AF2 P260 |AK26 P173 |AN21 P188
C31 Poss | F26 P0o67 | L35  Vpp W3 P278 | AF4 p258 |AK28 P160 | AN23 P184

Pin # Name |Pin # Name
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1Q Family Data Sheet

1Q320 [PBGA/416L] Package Pinout by Name

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

Pin # | Name Pin # |

Pin#|

Name

Pin #

lName Pin #

NC F3 | P045 B18 | P097 G27 | P149 AA25 | P201 A A G1 | Vop N25
ICLK E2 |P046 C16 | Po98 K25 | P150 Y23 | P202 AB14 P254 X4 P306/RA0 k4 | vpp P1

OCLK D1 |P047 C18 | Pog9 H25 | P151 AC27 | P203 AE14 P255 AB2 | P307/RA1 G2 | vpp P26
OE0 D22 | Po48 D16 | P100 L23 [P152 U23 | P204 AC14 P256 W5 P308/RA2 k5 | vpp P27
OE1 E24 | P049 B19 | P101 H26 | P153 AB25 | P205 AE13 P257  AA3 P309/RA8 @G3 | vpp R2

OE2 AB5 | P050 E16 | P102 L24 [ P154 AA24 | P206 AD13 P258 w4 P310/RA4 )4 | vpp R3

OE3 AA5 | PO51 C19 | P103 J25 | P155 AC26 | P207 AE12 P259 AA2 | P311/RA5 F2 |vypp Wi

POOD D5 |[P052 C17 | P104 L25 |P156 AA23 | P208 AC13 P260 Vs P312/RA6  j5 | vpp W2
P001 E14 | P053 B20 | P105 J26 | P157 AD25 | P209 AE11 P261 Y3 P313/RA7  Hs | vpp W27
Po02 E6 |P054 D17 | P106 M25 | P158 AB23 | P210 AB13 P262 v4 P314/RA8 G4 | vpp X1

P003 E11 [ PO55 C20 | P107 J27 | P159 AC25 | P211 AF10 P263 Y2 P315/RAS G5 | vpp X24
Poo4 D6 | P0O56 E17 | P108 M23 | P160 AB22 | P212 AC12 P264 V3 P316/C0  F4 | vgg A6

POO5 E9 | P057 A21 | P109 K26 | P161 AD24 | P213 AE10 P265 Y1 P317/C1 F5 Vgs AN
POO6 E8 | P058 D18 | P110 M24 | P162 AC23 | P214 AB12 P266 us P31BWE E5 | vgg A12
PO07 C6 | P059 B21 | P111 L26 | P163 AE25 | P215 AD10 P267 X3 |p319/STROBE D3 | Vgs A16
Poos E7 | P060 D19 | P112 N23 | P164 AB21 [ P216 AC11 P268 U4 RID D2 | vgg Al7
pPoog Be6 | P061 C21 | P113 M26 | P165 AE24 | P217 AE9 P269 X2 ROD E3 | Vgg A20
PO10 D7 |P062 E18 | P114 N24 | P166 AC22 [ P218 AC10 P270 us3 RPU c3 | vgs A22
PO11 C7 | P063 B22 | P115 N27 | P167 AD23 | P219 AD9 P271 w3 TCK A4 | vgs AA1
PO12 E10 | P064 E19 | P116 P25 |P168 AC21 [ P220 AC9 pP272 T5 TDI B3 | vgg AA27
PO13 B7 | P065 C22 | P117 N26 | P169 AF24 | P221 AE8 p273 w1 DO C5 | Vgs AB24
P014 D9 | P0oss D20 | P118 P23 | P170 AB20 | P222 AB11 P274 T4 T™MS B4 | Vgs AB26
PO15 A7 |P067 B23 | P119 R26 | P171 AE23 | P223 ADS P275 V2 TRST* B5 | Vgg AC4
Po16 D8 | P0O68 E20 | P120 P24 |P172 AC20 | P224 ACB P276 T3 Vob A5 | Vgs AC24
PO17 C8 |P069 A24 | P121 R27 |P173 AD22 | P225 AF7 P277 Uz Vbb A8 | Vgg AD26
PO18 D10 | PO70 D21 | P122 R25 | P174 AB19 | P226 AB10 P278 R4 Vbb A10 | Ves AE3
PO19 B8 |PO71 C23 | P123 T26 |P175 AE22 | P227 AE7 P279 T2 VoD A14 | Vgg AF6
P020 C10 | PO72 E21 | P124 R24 | P176 AC19 | P228 ABS P280 R5 Voo A19 | Vgs AF8
P021 C9 |PO73 B24 | P125 U26 | P177 AD21 | P22 AD7 P281 R1 VbD A23 | Vgg AF11
P022 D11 | PO74 E22 | P126 R23 | P178 AB18 | P230 AB9 P2g2 P3 Vbo AB1 | vgg AF12
P023 BS | PO75 C25 | P127 V27 | P179 AE21 | P231 AE6 P283 P2 Vbp AB27 | Vg5 AF16
Po24 C11 | PO76 C24 | P28 T25 | P180 AC18 | P232 AB7 P284 P4 Voo AD11| Vgg AF17
P025 A9 |P077 D25 | P129 V26 | P181 AF21 [ P233 AD6 P285 N1 VoD AD12 | Vg AF22
P026 E12 | PO78 E23 | P130 T24 | P182 AD18 | P234 AC7 P286 N3 VbD AD15| Vgg B25
P027 B10 | P0O79 C26 | P131 V25 |P183 AD20 | P235 AES P287 M2 Voo AF5 | vgg ©2
P028 D12 | P080 F24 | P132 T23 |P184 AB17 [ P236 AC6 P288 P5 VoD AF9 | vgs C4
P029 B11 [ PO81 D26 | P133 W26 | P185 AE20 | P237 AF4 P289 L2 VbD AF13| vgs D4
PO30 C12 | PO82 G23 | P134 U25 | P186 AC17 | P238 AB6 P290 N4 Vpp  AF14| Ves D23
PO31 B12 | P083 E25 |P135 W25 | P187 AD19 | P239 AD5 P291 Kt Vpp  AF18 | Ves D24
P0O32 E13 | P084 G24 | P136 U24 | P188 AD17 | P240 ACS P292 M3 Vbp AF20 | Vgg E4

PO33 A13 | P085 D27 | P137 X26 | P189 AE19 | P241 AE4 P293 K2 Vbb AF23 | Vgg F1

P034 D13 | PO86 H23 | P138 V24 | P190 AB16 | P242 AD3 P294 L3 Vbb B13 | Vgg F27
P035 B14 | P087 E26 | P139 X25 | P191 AF19 | P243 AD4 P295 K3 Voo B15 | Vgg H1

P036 C14 | P088 H24 | P140 W24 | P192 AC16 | P244 AB4 | P296/CA0 N5 Vbp C13 | Vgg L1

P037 A15 | P089 F25 | P141 Y27 |P193 AE18 | P245 AC3 | P297/CA1 J2 Vbo E1 | Vgg L27
P038 D14 | P090 J23 | P142 V23 [ P194 AD16 | P246 AA4 | P298/CA2 M5 Voo E27 | Vgs Mt

P039 B16 | P091 F26 | P143 Y26 |P195 AE17 | P247 AD2 | P299/CA3 J3 VoD F23 | Ves M27
PO40 C15 | P092 J24 | P144 Y24 |Pi%6 AC15|P248 Y5 | P300/CA4 M4 Voo He7 | vggs TH

PO41 B17 | P093 G25 | P145 Y25 [P197 AE16 | P249 AC2 | P301/CA5 H2 VoD Ha | ves T27
P042 D15 | P094 K23 | P146 X23 | P198 AB15 | P250 Y4 | P302/CA6 L4 VoD H Vs U1

P043 A18 | P095 G26 | P147 AA26 | P199 AF15 | P251 AB3 | P303/CA7 H3 Vob K27 | Vgg U27
P044 E15 | P096 K24 | P148 W23 | P200 AD14 | P252 X5 | P304/CA8 L5 VoD N2 | vgg Xo7
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IQ Family Data Sheet

10320 [PBGA/416L] Package Pinout by Pin Location

Pin # Name |Pin# Name |Pin# Name |Pin# Name |Pin# Name |Pin # Name |Pin # Name | Pin # Name
A4 TCK [C11  P024 |E11 P003 |J24 P092 |P27 Vpp | X3 P267 |AB26 VSS |AD26 Vsg
A5 Vpp [C12 P030 |E12 P026 |J25 P103 | R1 P281 | X4 P254 |AB27 Vpp | AE3  Vgg
A8 Vss [C13  vpp E13 P032 |J26 P105 | R2 Vpp | X5 P252 [ AC1 P253 | AE4 P241
A7 POI5 [C14 P0O36 |E14 PO0O1 |J27 P107 | R3 Vpp |X23 P146 | AC2 P249 | AE5 P235
AB Vpp |C15 P040 |E15 P044 | K1 P291 | R4 P278 | X24 Vpp | AC3 P245 | AE6 P231
A9 P025 |C16 P0O46 |E16 PO50 | K2 P293 | R5 P280 | X25 P139 | AC4 Vgs | AE7 P227
A10 Vpp |C17 Pos2 |E17 P056 | K3 P295 |R23 P126 | X26 P137 | AC5 P240 | AES P221
A1l Vgs [C18 P047 |E18 PO62 | K4 P306/RAO| R24 P124 [ X27 Vgs | AC6 P236 | AE9 P217
A12 Vsg |C19 P05t |E19 P064 | K5 P308/RA2| R25 P122 | Y1 P265 [ AC7 P234 [AE10 P213
A13 PO33 |[C20 POS5 |E20 P068 |K23 P094 |R26 P119 [ Y2 P263 | AC8 P224 | AE11 P209
A14 Vpp |C21  Po61 |E21 PO072 K24 P096 |R27 P121 | Y3 P261 | AC9 P220 | AE12 P207
A15 P037 |C22 PO65 |E22 P074 |K25 P098 | T1 Vsg | Y4 P250 [AC10 P218 | AE13 P205
A16 Vss |C23 Po71 |E23 P0O78 |K26 P109 | T2 P279 | Y5 P248 |AC11 P216 | AE14 P203
A17 Vsg |C24 PO76 |E24 OF1 |K27 Vpp | T3 P276 | Y23 P150 |AC12 P212 | AE15 P201
A18 P043 |C25 PO75 |E25 P083 | L1 Vgs | T4 P274 | Y24 P144 |AC13 P208 | AE16 P197
A19 Vpp |C26 PO79 |E26 PO87 | L2 P289 | T5 P272 | Y25 P145 |AC14 P204 | AE17 P195
A20 Vgs | DI OCLK |E27 Vpp | L3 P204 [T23 P132 (Y26 P143 [AC15 P196 [ AE18 P193
A21 P057 | D2 RID F1  Vss | L4 P302/CA6| T24 P130 | Y27 P141 [AC16 P192 | AE19 P189
A22 Vgs | D3P319/STROBE| F2 P311/RAS| L5 P304/CA8{ T25 P128 | AA1 Vgg [AC17 P186 | AE20 P185
A23 Vpp | D4  Vss F3 NC [L23 P100 |T26 P123 |AA2 P259 |AC18 P180 | AE21 P179
A24 PO69 | D5  POOO F4 P316/CO|L24 P102 |T27 Vgs |AA3 P257 |AC19 P176 | AE22 P175
B3 TDI | D6  Poo4 F5 P317/C1|L25 P104 | U1 Vss |AA4 P246 |AC20 P172 | AE23 P171
B4 TMS | D7 P010 |F23 Vvpp |[L26 P111 | U2 P277 |AA5 OE3 |AC21 P168 | AE24 P165
B5 TRST*| D8 P016 |F24 P080 |L27 Vgg | U3 P270 |AA23 P156 |AC22 P166 | AE25 P163
B6 P009 | D9 PO14 |[F26 P089 | M1 Vgg | U4 P268 |AA24 P154 |AC23 P162 | AF4 P237
B7 P013 |[D10 PO18 |[F26 P091 | M2 P287 | U5 P266 |AA25 P149 |AC24 Vgs | AF5  Vpp
B8 PO19 [Di1  P022 |[F27 Vgs | M3 P292 |U23 P152 |AA26 P147 |AC25 P159 | AF6  Vss
B9 P023 [D12 P028 | G1 P305/CA9] M4 P300/CA4| U24 P136 |AA27 Vss |AC26 P155 | AF7 P225
B10 P027 D13 P034 | G2 P307/RA1| M5 P298/CA2| U25 P134 [AB1 Vpp [AC27 P151 [ AF8 Vgg
B11 P029 (D14 P038 | G3 P309/RA3|M23 P108 |U26 P125 [ AB2 P255 [ AD2 P247 | AF9 Vpp
B12 P031 [D15 P042 | G4 P314/RA8|M24 P110 |U27 Vgs |AB3 P251 | AD3 P242 | AF10 P211
B13 Vpp [D16 P048 | G5 P315RA9|M25 P106 | V1 Vpp |AB4 P244 [ AD4 P243 | AF11 Vgg
B14 P035 (D17 P054 |G23 P082 |M26 P113 | v2 P275 |AB5 OF2 | ADS P239 | AF12 Vgg
B15 Vpp [D18 P0o58 |G24 PO84 |M27 Vss | V3 P264 [AB6 P238 [ AD6 P233 | AF13 Vpp
B16 P039 D19 P060 |G25 P093 | Nt P285 | v4 P262 [AB7 P232 [ AD7 P229 | AF14 Vpp
B17 P041 |D20 P066 |G26 P095 | N2 Vpp | V5 P260 |AB8 P228 | AD8 P223 | AF15 P199
B18 P045 |D21 P0O70 |G27 P097 | N3 P286 |V23 P142 [ AB9 P230 | AD9 P219 [ AF16 Vss
B19 P049 (D22  OFED H1  Vgs | N4 P290 |V24 P138 |AB10 P226 |AD10 P215 | AF17 Vss
B20 P053 (D23  Vgg H2 P301/CA5| N5 P296/CA0| V25 P131 |AB11 P222 |AD11 Vpp | AF18 Vpp
B21 P059 [D24  Vgg H3 P303/CA7| N23 P112 | V26 P129 (AB12 P214 |AD12 Vpp | AF19 P191
B22 P063 [D25 P077 | H4 Vpp [N24 P114 | V27 P127 |AB13 P210 |AD13 P206 | AF20 Vpp
B23 P067 [D26  PO8T H5 P313/RA7[N25  Vpp | W1 P273 (AB14 P202 |AD14 P200 | AF21 P181
B24 P073 [D27 P085s |H23 P086 |N26 P117 [ W2 Vpp [AB15 P198 |AD15 Vpp |AF22 Vgg
B25 Vgs | Et  Vpp |H24 Pos8 |N27 P115 | W3 P271 |AB16 P190 [AD16 P194 [ AF23 Vpp
C2 Vgs | E2 ICLK |[H25 P099 [ P1  Vpp | W4 P258 |AB17 P184 [AD17 P188 | AF24 P169
C3 RPU | E3 ROD |H26 P10t | P2 P283 | W5 P256 |AB18 P178 |AD18 P182

C4 Vgs | E4  Veg H27 Vvpp | P3  P282 (W23 P148 |AB19 P174 |AD19 P187

Cs TDO | E5 P318WE | J1  Vpp | P4 P284 (W24 P140 |AB20 P170 |AD20 P183

Cé P007 | E6  P002 J2 P297/CA1| P5  P288 |W25 P135 |AB21 P164 [AD21 P177

C7 PO11 | E7  P008 J3 P299/CA3| P23 P118 |W26 P133 [AB22 P160 [AD22 P173

C8 PO17 | EB  P006 J4 P310/RA4| P24 P120 |W27 Vpp |AB23 P158 [AD23 P167

C9 P021 | E9  P0O5 J5 P312/RA6| P25 P116 | X1 Vpp |AB24 Vgg |AD24 P161

C10 P020 |E10 P012 |J23 P090 |P26 Vpp | X2 P269 |AB25 P153 |AD25 P157
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IQ Family Data Sheet

10240B [MQUAD®/304L] Package Pinout

Pin# Name !Pin # Name IPin # Name |Pin# Name |Pin # Name [Pin# Name ‘Pin # Name | Pin # Name
1 P239/STROBE| 39 P212 | 77 ©OE2 |115 Pi151 |153 P119 | 191 P087 | 229 OQE0 267 Vpp
2  P238/WE 40 P21 78 P181 {116 P150 | 154 P118 [192 Vpp | 230 P056 268 P025
3 RPU 41 P210 | 79 P180 {117 P149 | 155 P117 | 193 Vgs | 231 PO055 269 P024
4 P237/C1 42 P209 | 80 P179 {118 Vgg | 156 P116 | 194 P086 | 232 P054 270 P23
5 RID 43 P208 | 81 P178 |119 Vpp | 157 P115 | 195 PO085 | 233 PO053 271 P022
6 P236/C0 44 P207 | 82 P177 | 120 P148 | 158 Vpp | 196 P084 | 234 P052 272 P021
7 ROD 45 P206 | 83 Vgs {121 P147 {159 Vsg [197 PO083 | 235 Vpp 273 P020
8 P235/RA9 46 P205 | 84 Vop | 122 P146 [ 160 P114 | 198 P082 | 236 P051 274 PO19
9 OCLK 47 P204 | 85 P176 |123 P145 | 161 P113 | 199 PO081 | 237 P050 275 P0O18
10 Vss 48 Vop 86 P175 | 124 P144 162 P112 [|200 PO80 | 238 P049 276 PO17
11 P234/RA8 49 Vss 87 P174 |125 P143 |163 P111 |201 P079 | 239 P048 277 PO16
12 ICLK 50 P203 | 88 P173 126 P142 164 P110 [202 PO78 | 240 P047 278 Vsgs
13 P233/RA7 51 P202 | 89 P172 |[127 P141 |165 Vpp |203 PO77 | 241 Vsg 279  Vpp
14 P232/RA6 52 P201 90 Vgs [128 P140 | 166 Vgg |204 PO76 | 242 Vpp 280 PO15
15 P231/RAs 53 P200 | A P171 1129 P139 | 167 P109 | 205 PO75 | 243 P046 281 PO14
16 P230/RA4 54 P199 | 92 P170 |130 Vgg | 168 P108 | 206 PO74 | 244 P0O45 282 PO13
17 P229/RA3 55 P198 | 93 P169 |131 Vpp | 169 P107 | 207 PO73 | 245 PO0O44 283 PO0O12
18 P228/RA2 56 Vop 94 P168 | 132 P138 |170 P106 | 208 P072 | 246 P043 284 PO11
19 P227/RA1 57 P197 | 95 P167 |133 P137 {171 P105 | 209 PO71 | 247 PO0O42 285 PO0O10
20 Vob 58 P196 | 96 P166 | 134 P13 | 172 P104 | 210 Vpp | 248 PO41 286 P009
21 Vss 59 P195 | 97 P165 |[135 P135 {173 P103 | 211 Vgg | 249 P040 287 P008
22 P226/RA0 60 Vpp 98 P164 | 136 P134 |174 P102 |212 PQO70 | 250 PO39 288 P007
23 P225/CA9 61 Vss 99 P163 [ 137 P133 | 175 P101 | 213 P069 | 251 PO038 289 Vgg
24 P224/CA8 62 P194 {1100 Vgg | 138 P132 | 176 P100 {214 P068 | 252 Vgs 290 P006
25 P223/CA7 63 P193 | 101 Vpp |139 P131 |177 P099 | 215 P067 | 253 Vpp 291 P00s
26 P222/CA6 64 P192 | 102 P162 |140 P130 |[178 Vpp |216 P066 | 254 P037 292 P004
27 P221/CA5 65 P191 | 103 P161 |141 P129 |[179 Vggs |217 P065 | 255 P0O36 293 PO003
28 Vob 66 P190 | 104 P160 |142 P128 | 180 P098 |218 P064 | 256 P035 294 TRST*
29 P220/CA4 67 P18% | 105 P159 | 143 P127 | 181 P097 |219 PO063 | 257 P034 295 P002
30 P219/CA3 68 P188 | 106 P158 |144 P126 | 182 P096 |220 P062 | 258 P033 296 Vss
31 P218/CA2 69 P187 | 107 P157 | 145 P125 {183 PO095 |221 Vpp | 259 P032 297 Vpp
32 P217/CA1 70 P186 | 108 P156 |146 Vsgs | 184 P094 | 222 Vsg 260 PO31 298 TCK
33 P216/CAQ 71 Vgs | 109 P155 | 147 Vpp | 185 P093 |223 PO61 | 261 P0O30 299 TDO
34 P215 72 P185 | 110 P154 | 148 P124 | 186 P092 |224 PO060 | 262 P029 300 POO1
35 Voo 73 Pi184 | 111 P153 | 149 P123 [ 187 P091 |225 PO059 | 263 P028 301 TMS
36 Vssg 74 P183 | 112 Vgg | 150 P122 [ 188 P090 | 226 P058 | 264 P027 302 TDI
37 P214 75 Pt182 | 113 Vpp (151 P121 [ 183 P089 |227 P057 | 265 P026 303 POOO
38 P213 76 OE3 | 114 P152 |152 P120 {190 P088 |228 OEi1 | 266 Vgg 304 Vgs
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IQ Family Data Sheet

1Q240B [IMQUAD®/304L] Package Pinout

=

PB 2058 s EBa8E JRBBRE R R 202 RaRRNNTN 0 4RNERATNANNES 04889532398 5,3290 7 HEIAG

R R P R R R R R R R R PR R

QaooaoonooaooaoonoopoaanoonooonoopoooopoogoooananoanonanooiononeEenorinaneiesrann

TON [-.X -3 [1+] NN PO ONTOINTOD N N=O W o DO wn MmN DO o — DO - [~}
poseSTORE]1 BAAR S RRE 0L YRR RERERIRNRERRRANIRAIRRRRERRRNRRRRRERARIRRIR EEp g 288 eom
P238/WE ]2 22743P057
RPUC3 226§1P058
P237/C1c]4 2251 1P059
RIDC]5 224 P0S0
P236/COC] 6 223F1POB1
RODC7 222¥1Vgs
P235/RA9 ] 8 221 vop
oCLKE g 22 2

s 10

P234/RABT] 11 218f3P064
ICLK312 217 P065
P233/RA7 13 216 P066
P232/RA6 ] 14 2152 P067
P231/RAS 15 214 P068
P230/RA4 ] 16 213 P069
P229/RA3 117 212 P070
P228/RA2C] 18 211 Vss
P227/RA1 ] 19 2108 Vpp
Vpp {20 2092 P071
Vgs =] 21 208f3P072
P226/RA0 ] 22 207|2P073
P225/CA9 ] 23 206[1P074
P224/CAB ] 205FP075
P223/CA7 204P076
P222/CA6 ] 2031PO77
P221/CAS5 2022 P078
Voo O 2012 P079
P220/CA4 200 P0BO
P219/CA3 ] 1991 P81
P218/CA2 1981 P082
P217/CAt C] 197{1P083
P216/CAQ ] 196{2 P084
P215} u 19511 P085
op View
V= 1938 Vss
p214— 19285Vpp.

P120cf152
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IQ Family Data Sheet

1Q160 [MQUAD® and Pin#  Name |Pin # Name |Pin# Name |Pin# Name
PQFP/208L] Package Pinout 1 TDI | 53 DE2 |105 P079 | 157 OFD
2 P159/STROBE | 54 P121 106 PO78 158 P037
3  P158/WE 55 P120 | 107 PO77 | 159 PO036
4 P157/C1 56 P119 | 108 PO76 160 P0O35
5 P156/C0 57 P118 | 109 P0O75 161 P034
6 Vss 58 P117 | 110 PO074 162 PO033
7 OCLK 59 Pi16 | 111 Vgg 163 Vgs
8 Vop 60 Vgs | 112 PO73 | 164 Vpp
9 Vss 61 Vop 113 PO72 165 P032
10 ICLK 62 P115 | 114 PO71 166 P031
11 P155/RA7 63 Pi14 | 115 PO70 167 P030
12 P154/RA6 64 P113 | 116 P069 168 P029
13 P153/RA5 65 P112 | 117 PO68 169 P028
14 P152/RA4 66 P111 118 Vsgs 170 P027
15 P151/RA3 67 P110 | 119 Vpp 171 Vgs
16 P150/RA2 68 Vss 120 PO67 172 PO26
17  P149/RA1 69 P109 | 121 PO66 173 P025
18 Vss 70 P108 | 122 PO65 174 P024
19  P148/RA0 71 P107 | 123 P064 175 P023
20 P147/CA7 72 P106 | 124 PO063 176 P22
21 P146/CA6 73 P105 | 125 PO062 177  PO21
22 P145/CA5 74 P104 | 126 Vvss | 178 Vss
23 Vss 75 VvSS | 127 Posl | 179 PO20
24  P144/CA4 76 P103 | 128 PO0O60 180 PO19
25 P143/CA3 77 P102 | 129 PO59 181 PO18
26 P142/CA2 78 P101 130 PO058 182 PO17
27 P141/CA1 79 Vbbb 131  P057 183 PO16
28 P140/CAO 80 P100 | 132 PO0O56 184 PO15
29 Vbp 81 P099 (133 Vpp 185 Vsgg
30 P139 82 P098 | 134 Vss 186 Vpp
31 Vgs 83 Vss 135 PO055 187 PO14
32 P138 84 P097 | 136 P054 188 P0O13
33 P137 85 P09 | 137 PO053 189 PO12
34 P136 86 P095 | 138 PO052 190 PO11
35 P135 87 P094 | 139 PO051 191 PO10
36 P134 88 P093 | 140 PO50 192 P0O0%
37 P133 89 P092 | 141 Vgg | 193 Vgg
38 Vss 90 Vsgs |142 P049 | 194 POO8
39 P132 91 P091 143 P048 195 P0OO7
40 P131 92 P0O90 | 144 P047 186 P006
41 P130 93 PO89 | 145 PO46 197 PO0OO0O5
42 P129 94 P088 | 146 P045 198 PO0O4
43 P128 95 P087 | 147 PO44 199 Vss
44 P127 96 P0O86 | 148 Vpp 200 PO03
45 Vbb 97 Vss | 149 Vvgs | 201 PoO2
46 Vss 98 Voo 150 P043 202 POO1
47 P126 99 PO85 | 151 PO42 203 PO0OO
48 P125 100 P084 | 152 P0O41 204 TRST*
49 P124 101 P083 | 153 P040 205 Vpp
50 P123 102 P082 | 154 P0O39 206 TCK
51 P122 103 PO081 155 P038 207 TDO
52 OE3 104 Pos0 156 OF1 | 208 TMS
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IQ Family Data Sheet

1Q160 [IMQUAD® and PQFP/208L] Package Pinout

"-O'—N('J < WD O M 0 NO—ANME WONODO - O < W ~NODNO TN o0 w0 O M~
w
20% 828538 238888 085552 Ran o o228 RARILR JNANBES 9838800
FRF>~Addd>a00aa>000dadcd>>aanaca0oo>0acadao>aa0000>>00000
noonoooonoonoonoanoonoonanponononoonononnronoaniaaorn
4 ONOOTONTTONOFONITONTOIOOUITNNTrOORNOLTONTrONONOWUNTAN—ODNDN
DO0O0OCOOOMONOONNDNNNVOWOVMOXVWOOMNMNMNMNMNNAEMRMANMNNMNROQOOOOQOOEOEDVWWY
DI 1 ANANANANNN- - rrrrr s e v v {563 0E1
P159/STROBE (]2 1553P038
PISSWEC]Z @ 154f1P039
P157/C1 |4 153fP040
P156/C0 |5 152 P041
Vgs =] 6 1512 P042
octk|7 1501 P043
Vop 8 149 Vss
Vgs[]9 148 Vpp
JcLK 10 147E0P044
P155/RA7 3} 11 146f1P045
P154/RA6 ] 12 145[P046
P15%/RA5 13 144f2P047
P152/RA4 | 14 143f3P048
P151/RA3C] 15 142f51P049
P150/RA2 ] 16 1415vss
P149/RA1 17 1401 PG50
Vs 18 139}5P051
P148/RAQ ] 19 1380 PO52
P147/CA7 420 137[0P053
P146/CA6 |21 1362 P054
P145/CA5 22 135/ P055
Vsg—]23 134 1Vsg
P144/CA4 | 24 1335 Vop
P143/CAS 25 . gﬁpose
P142/CA2 ] T v P57
P141/CA1 27 Op iew 130fPO58
P140/CAO ] 28 129f1P0O59
Vpp 29 128/3P060
P139] 30 127F2P061
Vss]31 126fvsg
P138] a2 125{3P062
P137]a3 124FP063
P136 ]34 1231P064
P135]35 122[P065
P13436 121E9P066
P133]37 120f21P067
Vgs ]38 119 3Vpp
P132]39 118FVss
P1310440 1171 P06S
P130} 41 116[2P069
p12942 1151 P070
pi2a]43 1142 P71
P127C]44 113|3P072
Vpp =45 1122 P073
Vs 46 111Pvss
P126 047 1100 P074
P125]48 1099P075
P124 49 108[2P076
P12350 107[2po77
P122]51 106f2P078
52 o g < 105PO79
83885 B3R 83888 8RINRY R RRRRes Y23 885E88859832858888558
qoooooggougugooooiugouuyoiubauguuudidduiigguiuuguuutd
[SR2EEegaerase geRs88s 385 038R AR 28135 U285 33832 x5S
v—v—v—v—1—1—>>v—v—v—v—v—v—>-v—-v—1—v—v—v—>~—-v—v—>v-OO>OOOOOO>OOOOOO>>OOOOOO
oo0oonoa ooooo0o” adadcon” oo aco” odcanaa” aanaoan aaocoan
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IQ Family Data Sheet

1Q128B [MQUAD® and
PQFP/184L] Package Pinout

Pin # Name Pin # Name|Pm# Namelﬁn# Name

1 TD!
2 P127/STROBE | 48
3 PI126WE | 49

4 P125/C1 50
5 P124/CO 51
6 Vss 52
7 OCLK 53
8 Vb 54
9 Vgs 55
10 ICLK 56

11 P123/RA6 57
12 P122/RA5 58
13 P121/RA4 59
14  P120/RA3 60
15 P119/RA2 61
16 P118/RA1 62
17 Vss 63
18 Vbb 64
19  P117/RA0 65
20 P116/CA6 66
21 P115/CA5 67
22 Vss 68
23 P114/CA4 69
24 P113/CA3 70
25 P112/CA2 71
26 P111/CA1 72
27 P110/CA0 73

28 Voo 74
29 P109t 75
30 Vss 76
31 pP1ost 77
32 p1o7f 78
33 P106t 79
34 P105t 80
35 Vss 81
36 P104t 82
37 P103f 83
38 P102t 84
39 P101 85
40 Voo 86
41 Vss 87
42 P100 88
43 P099 89
44 P0g8 90
45 OE3 91
46 Vss 92

47 Vbbb

OE2
P097
P0g6
P095
P094
Vss

P093
P092
Po91
P090
P0O89
Vss

Vop

P0O88
P087
P086
P0O85
P084
Vss

P083
PO82
PO81
P0O80
P079
Vss

VpD

P0O78
Po77
P0O76
PO75
P0O74
Vss

P073
PO72
PO71
PO70
PO69
Vss

Vbb

P0O68
PO67
P0O66
P065

Vss

P064

93 Vbbb 139 OEG
94 P063 | 140 P0O29
95 P062 | 141 P028
96 P08t | 142 P027
97 P080 | 143 PO26
98 P059 | 144 PO25
99  Vss 145 Vss
100 PO058 | 146 Voo
101 PO57 | 147 PO24
102 PO056 | 148 PO23
103 PO055 | 149 PO22
104 PO54 | 150 PO21
105 Vss 151 Vss
106 Vpp | 152 PO20
107 PO053 | 153  PO19
108 P052 | 154 PO18
109 PO51 155 PO17
110 PO050 | 156 Vss
111 P049 | 157 Vbbb
112 Vgs 158 PO16
113 Po48 | 159 PO15
114 P047 | 160 PO14
115 P046 | 161 PO13
116 P045 | 162 Vss
117 P044 | 163 PO12
118 Vpp | 164 POt
119 Vsg | 165 Po10
120 P043 | 166  P00%
121 P042 | 167  Vss
122 P041 | 168 Vpp
123 P040 | 169 PO008
124 P039 | 170  P0O7
125 Vsg 171 PO06
126 P038 | 172 P0O05
127 PO37 | 173 P0O04
128 P036 | 174  Vss
129 PO35 | 175 PO03
130 P034 | 176  P002
131 Vpp 177  POO1
132  Vsg 178  P0OOO
133 P033 | 179 TRST*
134 P032 | 180  Vpp
135 P0O31 | 181 TCK
136 P030 | 182 Vgs
137 Vpp | 183 TDO
138 OFE1 184 TMS

* These I/0 Ports cannot be addressed in RapidConnect Mode.
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IQ Family Data Sheet

1Q128B [MQUAD® and PQFP/184L] Package Pinout

l_O"'N(") < D © M~ 0 DO~ MO NOOO Nt 1) <O I~ 0O O
2R 88 8RS8 833288 888555 85555 845558 83888 845883
FF>F>EAA0AA>0A00A>>AAGA>AAAA>>AAA0>A00A>>anann
qoonooooononooooononoononooanaooanonanooonnonnn
4 TOATTODDONOUOTONTODRANROWNTON OO TOANTOIONOWNTON~OD N
QARDODBSNENEAENNNMNMNNOOOOOOOOOOOBLVLWVWLWDSStTIS IO —
T e e e e N N | =Te
P127/STROBE —| 2 1375 Vo
P126/WE |3 . 136 3P030
P125/C1 {4 1353P031
P124/C0—]5 134 [3P032
Vgg[]6 133|P033
oclk=]7 132Fvsg
Vpp]8 1313 VpDp
Vgs 9 130[1P034
ICLKH 10 129 3P035
P123/RA6 ] 11 128 [P036
P122/RAS {12 127 3P037
P121/RA4 ] 13 126 |2 P038
P120/RA3 ] 14 125 Fvsg
P119/RA2] 15 124 P039
P118/RA1 ] 16 123[P040
vgs ™17 122P041
Vpp 18 121 [ Po42
P117/RA0C] 19 120P043
P116/CA6 ] 20 119 Vss
F’115/$/A5|: g; 118 =Vop
ss ™ -] 117 |33 P044
P114/CA4 ] 23 TOp View 116j2P04s
P113/CA3 324 1153 P046
P112/CA2C3 25 114 3P047
P111/CA14 26 113[3P048
P110/CA0C] 27 1125vsg
Vpp 28 111[Po4d9
P109tC] 29 110 E3P0O50
Vgg T30 109 1P051
P1081 31 108 F3P052
P107t ] 32 107 E3P053
P1061 133 106 3Vpp
P105tC3 34 105 Vss
Vgg 435 104 3IP054
P104t 3 36 103 3 P055
P103tC] 37 102 33P056
P102t ]38 101 [FaP057
P101 39 100 3 P058
Vpp 40 99[T1Vss
Vgg 41 98[1P059
P100T] 42 97 A P060
P099 ] 43 96 [ P061
P098 ] 44 95 [1P062
OE3 145 94 P063
Vgg 146 93 Vpp
L NODO AN NOMNOOIO~AMNTONNODDO~NMITIUNONOIOrNMITNONDNAO T
TETTOOWDNOODDDWWOVNOOOOOOOCOOQONMSMNSNNMNNSNNMNNMNMNONROOODOODORODIDD /
0000 ouoooooooooroooooouuuiiogutuoudouuoyout
Dlgl\ﬂolﬂﬂ' DOANT™O N UJD(DNCDI.D& DN TOD NDAONMOIOT AN~ COD Q0N N
QLD AN D NHH MW N QO Cd O 0 OO DANKIMSEDNS OIS NGO O A OO0 N
o8 o S A R o o A A R A Rl
* These I/0 Ports cannot be addressed in RapidConnect Mode.
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IQ Family Data Sheet

IQ96 [MQUAD@, TQFP Pin # Name |Pin # Name |Pin # Name lPin # Name
and PQFP/144L Package] 1 TDI 37 OE2 |73 P047 [109 OFEO
Pinout 2 PO95/STROBE | 38 P073 |74 P046 | 110 PO21
3  P094/WE 39 PO72 |75  Vss 111 P020
4  P093/C1 40 POT71 76 P045 | 112 Vss
5  P092/CO 41 PO70 |77 P044 | 113 Vpp.PAD
6  Vgs.PAD 42  Vgg 78 P043 |[114 PO19
7 OCLK 43 Vpp.PAD| 79 P042 (115 PO18
8  Vpp.PAD 44 P069 | 80 Vgs.PAD|116  PO17
9  Vgg.PAD 45 P068 | 81 Vpp.PAD|117 PO16
10 ICLK 46 P0O67 | 82 P0O41 118 Vgs.PAD
11 P091/RA6 47 Po66 |83 P040 | 119 PO15
12 PO9S0/RA5 48 Vgs.PAD| 84 PO39 |120 PO14
13 PO89/RA4 49 Po65 |85 P038 | 121 PO13
14 P088/RA3 50 P064 | 86 Vgs.PAD | 122 PO12
15 P087/RA2 51 P063 |87 P037 |123 Vgg.PAD
16 PO086/RAT1 52 Poe2 |88 PO36 |124 PO11
17  Vss.PAD 53 Vgs.PAD |89 P035 (125 PO10
18 P085/RA0 54  PO61 90 P034 |126 P0O09
19 P084/CA6 55 P060 | 91 Vpp.PAD | 127  P008
20 POB3/CAS5 56 Vpp.PAD| 92 Vgs.PAD | 128 Vgs.PAD
21 Vgs.PAD 57 P059 |93 P033 [129 Vpp.PAD
22  P082/CA4 58 P058 |94 P032 |130 POO7
23 P081/CA3 59 Vgs.PAD| 95 PO31 |131 PO06
24 POBO/CA2 60 PO57 |96 P030 |132 P005
25 PO79/CA1 61 P056 | 97 Vss.PAD [ 133  P00O4
26 PO78/CAO 62 P055 |98 P029 | 134 Vgg.PAD
27  Vpp.PAD 63 P054 |99 P028 {135 P003
28 Vsg 64 Vgg.PAD {100 P027 | 136 P002
29 PO77 65 P053 |101 P026 | 137 POO1
30 Vgs.PAD 66 P052 |102 Vpp 138  P00O
31 PO76 67 P051 |103 Vgs.PAD | 139 Vgg.PAD
32 P075 68 P050 |104 P025 | 140 TRST*
33 VoD 69 Vgs.PAD |105 P024 | 141 VoD
34 Vgg.PAD 70 Vpp [106 P023 [142 TCK
35 PO74 71  P049 (107 P022 |143 TDO
36 OE3 72 Po4s |108 OFE1 144 TMS
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IQ Family Data Sheet

1Q96 [IMQUAD®, TQFP and PQFP/144L Package] Pinout

[a] [a] oo 0 [a) [a]
L& x & & & = &
20x% oo 5B sS885 a S B2 GNRT R HRER A 4 m8§E
OO0 O HOOOO0 NOOOO ONOOOO NODOO NOOCOO ODNOO
FEFE>F>A4A0A>0000>>0000>0000>0000>>00
M SO NrCOORONTNNrTONONCINTON—ODORONITONN—OD )
AT I TONNNNNNODAANNNNNNNNNN v O -
P095/STROBE ] 2 107 P022
P094/WE 3 . 106 3P023
P093/C1 ] 4 1051 P024
P092/C0 5 1042P025
Vgs.PADC]6 103f1Vgs.PAD
OCLK 7 1025 VoD
Vpp.PAD]8 101 2= P026
Vss.PAD ]9 1002 P027
ICLK 10 991 1P028
P091/RA6 ] 11 98— P029
P090/RAS 12 97 Vss PAD
P0O89/RA4C] 13 961 P030
P088/RA3}14 951 P031
P087/RA2C] 15 94[1P032
P0O86/RA1 ] 16 93| P033
Vgs.PAD 1; 923 Vgs.PAD
P085/RA0 H 91 [Vpp.PAD
PO84/CA6 ] 19 Top View 901 P034
PO83/CA5 {20 89[3P035
Vgs.PAD ] 21 88[1P036
P082/CA4 T 22 87[1P037
P081/CA3] 23 86[1Vgs.PAD
P080/CA2 ] 24 85[—1P038
PO79/CA1 25 84—1P039
PO78/CA0 ] 26 831P040
Vpp.PAD 27 821P041
Vgg—}28 8131Vpp.PAD
PO773329 80— Vgg.PAD
Vgs.PAD ]| 30 79 P042
P076 ] 31 782 P043
P075] 32 773P044
Vpp ™33 76| E2P045
Vss.PAD ]34 75 Vss
PQ74 ] 35 74[P046
OE3]36 73 P047
NP O-ANTWONDODOANTNONODO - NNIWVONODO N
(| OB IITTIIIIIFDOLOODWBOUONDOOCOOOOCOORNKN
gUNOUCUUUEUOU OO U U0 Uuugtduustu
P NEE 3028580832805 898895 88503882 839
S660>X0000X000O0XSoXSSISSSoEOSSoESSS
fodd- tadddaladdadltaactanalaaandtanaaal~aan
J) o 7 =) o » B
a 1) 7] ) ] » 0
> > > > > > >
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IQ Family Data Sheet

1Q64B [[MQUAD® and

Pin# Name |Pin # Name I Pin # Name lPin # Name
PQFP/IOOL Package] 1 TDI 26 OE3 51 P030 | 76 PO13
Pinout 2 POB3/STROBE| 27  OE2 52 Vss 77 PO12

3 POB2WE | 28  Vgs 53 P029 | 78  Vss
4 P061/C1 29 Vpp.PAD| 54 P028 79 PO11
5 P060/CO 30 Vgg.PAD| 55 P027 80 PO10
6 OCLK 31 P047 56 P026 81 P009
7  Vpp.PAD 32 P046 57 Vss.PAD | 82  P008
8 Vss.PAD 33 Vss.PAD| 58 P025 83 Vgs.PAD
9 ICLK 34 P045 59 P024 84 P0O07
10 PO59/RA5 35 PO44 60 P023 85 P006
11 PO58/RA4 36 P043 61 P022 86 P005
12 PO57/RA3 37 Po42 62 Vgs.PAD | 87 P004
13 PO56/RA2 38 Vgs.PAD| 63 PO21 88 Vgs.PAD
14  PO55/RA1 39 P041 64 P020 89 Vpp.PAD
15  Vgs.PAD 40 P040 65 PO19 90 P0O03
16  P054/RA0 41 P039 66 PO18 91 P002
17  PO53/CA5 42 P038 67 Vpp.PAD | 92 Vgs.PAD
18  Vss.PAD 43 Vgs.PAD | 68 Vss.PAD | 93 POO1
19 PO052/CA4 44 P037 69 P0O17 94 P0O00
20 PO51/CA3 45 P036 70  PO16 95 Vss.PAD
21 PO50/CA2 46 P035 71 Vss.PAD | 96 TRST*
22  P049/CA1 47 P034 72  PO15 97 Voo
23 P048/CA0 48 P0O33 73 PO14 98 TCK
24 Vss 49  P032 74  OFE1 99  TDO
25 Vop 50 P031 75 OE0 100 TMS
2 g 29 9
2ox a0%25%88%%3885%33
S0 888383 3c8 88558 885
FEFE>RFE>00>00>>0000>00
ooononnonnnnonnnann
S2858838853335833885%
i1 80 [ PO10
POs¥STROBE {2 @ 79 [ PO11
PO62/WE ] 3 78 [0 Vss
POB/C1 ] 4 77 |2 Pot2
P060/CO ] 5 76 [0 PO13
OCLK] 6 75 | OED
Vpp.PAD ] 7 74 | OF1
Vss.PADC] 8 73 |3 PO14
iCLK = 9 72 [ PO15
POS9/RAS . 10 71 [0 VssPAD
P058/RA4 ] 11 70 [0 PO16
P0O57/RA3 [ 12 69 [ PO17
PO56/RA2 ] 13 68 [ Vss.PAD
PO55/RAT ] 14 67 |1 Voo.PAD
Vss.PAD ] 15 . ) Po18
POSA/RAO ] 16 Top Vlew o 5 pote
POS3/CAS5 (] 17 64 |2 P020
VssPAD T 18 63 |1 Po21
P052/CA4 T 19 62 |1 Vss.PAD
PO51/CA3 ] 20 81 |5 P022
PO50/CA2 ] 21 60 {1 P023
P049/CA1 T 22 59 [1 P024
P048/CA0 ] 23 58 |1 P025
Vss T 24 57 3 Vss.PAD
Vpp ] 25 56 3 P026
OE3[] 26 55 [ P027
OE2 [ 27 54 [ P028
Vss ] 28 53 |1 P029
Vpp.PAD ] 29 52 3 Vss
Vss.PAD ] 30 51 31 P030
L 5833885838792 32295228
i
352233335388 0008028
4 > =
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IQ Family Data Sheet

1Q64B [TQFP/100L

Pin

# Name

Pin # Name

Pin# Name

Package] Pinout 1 TDI 26 OE3 51 P0O30 76 P0O13
2 PO63/STROBE| 27 OE2 | 52 Vss | 77 PO12
3 P062/WE 28 Vss 53 P029 78 Vss
4 P061/C1 29 Vpp.PAD 54 P0O28 79 PO11
5 P060/CO 30 Vgs.PAD 55 PO27 80 PO10
6 OCLK 31 P0o47 56 P026 81 P0O09
7 Vpp.PAD 32 P046 57 Vss.PAD | 82 PO08
8 Vss.PAD 33 Vgs.PAD 58 P0O25 83 Vsgs.PAD
9 ICLK 34 P045 59 P024 84 P0O07
10 PO059/RA5 35 P044 60 P023 85 P0O06
1 P0O58/RA4 36 P043 61 P022 86 P005
12 PO57/RA3 37 P042 62 Vss.PAD | 87 P0O04
13 PO56/RAZ2 38 Vgs.PAD 63 P021 88 Vgs.PAD
14 PO55/RA1 39 P041 64 P020 89 Vpp.PAD
15 Vss.PAD 40 P040 65 P0O19 90 P003
16 P054/RA0 41 P039 66 P0O18 91 P002
17 PO53/CA5 42 P038 67 Vpp.PAD | 92 Vgs.PAD
18 Vss.PAD 43 Vss.PAD 68 Vgs.PAD | 93 P00O1
19 PO052/CA4 44 P0O37 69 PO17 94 P000
20 PO051/CA3 45 P036 70 PO16 95 Vgs.PAD
21 PO50/CA2 46 P035 71 Vss.PAD | 96 TRST*
22 PO049/CA1 47 PO34 72 PO15 97 Vbbp
23 P048/CA0 48 P033 73 P04 98 TCK
24 Vss 49 P032 74 OE1 99 TDO
25 Vbbb 50 P031 75 OEO 100 ™S

[»] Q aa o
s L < < <
0ox o 58552553 885%880r 00
ERRSELPE YR o e T YRR RR
anonooaaononoannonaonanonnn
(2285823 3853235883385822RE |
TDI 1 - 75 [ OEQ
P0B3/STROBE E 2 @ 74 [ OF1
PO62/WE ] 3 73 PO14
P061/C1 4 4 72 {3 PO15
POBO/CO } 5 71 {3 Vss.PAD
OCLK 6 70 |21 PO16
VppPAD }7 69 [ PO17
Vgs.PAD 18 68 [ Vss.PAD
ICLK T] 9 67 [ Vop.PAD
P059/RAS 110 66 [ PO18
POsB/RA4 ] 11 65 21 P19
P057/RA3 ] 12 . 64 [ PO20
P0O56/RA2 P021
PRl s Top View S
Vss.PAD (] 15 61 [ P022
PO54/RA0 T 16 60 [3 P023
POS3/CAS ] 17 59 [2 P024
Vss.PAD ] 18 58 [ P025
P052/CA4 T 19 57 [ Vss.PAD
P051/CA3 ] 20 56 [0 P026
PO50/CA2 [ 21 65 [0 PO27
P049/CA1 ] 22 54 1 P028
PO48/CAQ (] 23 53 |3 P029
Vgs ] 24 52 [ Vss
Vpp ] 25 51 | P030
[ BN RRenNNsSnE095403995923
goooiuuiguuiuauiyyuupuigt
o 825828303 SRR3R 8288%
‘OIO>¥&88%EEEE%EEEEEEEEE€EE
P4 b4 =
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IQ Family Data Sheet

1Q64B [PLCC/84L Pin# Name |Pin# Name |Pin# Name |Pin# Name
Package] Pinout 1 P005 22 PO56/RA2 | 43 Vgs | 64 P021
2 P0o04 23 PO55/RA1 | 44 PO 65 P020
3 Vss 24 Vss 45 P040 | 66 PO19
4 P0O03 25 PO54/RA0 | 46 P039 | 67 PO18
5 P002 26 PO53/CA5 | 47 P038 | 68 Vgs
6 POO1 27 PO52/CA4 | 48 P0O37 | 69 PO17
7 PO0O 28 PO51/CA3 | 49 P03s8 | 70 PO16
8 TRST* 29 PO50/CA2 | 50 PO035 71 Vss
9 TCK 30 P049/CA1 | 51 P034 | 72 PO15
10 TDO 31 PO48/CA0 | 52 PO33 | 73 P0O14
11 T™MS 32 Voo 53 P032 | 74 OE1
12 TDI 33 OE3 54  PO31 75 OEO0
13 PO63/STROBE | 34 OFE?2 55 P030 | 76 PO13
14 PO62/WE 35 Vss 56  P029 77 PoO12
156 Po61/C1 36 Vbp 57 P028 | 78 Vpp
16 P060/CO 37 P047 58 P027 79 PO11
17 OCLK 38 P046 59 P026 | 80 PO10
18 ICLK 39 P045 60 P025 81 PO009
19 PO59/RA5 40 P044 61 P024 ;| 82 POQO08
20 PO58/RA4 4 P043 62 P023 | 83 PO07
21 P0O57/RA3 42 P042 63 P022 | 84 PO06
92X DEEEE 428858825 o320
FrFFFAdfaao>a00odcacaacao>aal0
/oo mNOLIONr 0N QORROD )
- VDO DO MNMNNMNNN _
TDI [ 12 = 74 p OET
P063/STROBE [ 13 73 p PO14
POB62/WE ] 14 72 fPO15
P0B1/C1 [} 15 71 pVss
P060/CO [ 16 70 p PO16
ocLK {17 69 p PO17
IcLk O 18 68 P Vss
P059/RAS [ 19 67 [ PO18
P058/RA4 [ 20 66 i PO19
P057/RA3 [ 21 . 65 1 PO20
POS6/RA2 [ 22 Top View 64 b Po21
POS5/RA1 [] 23 63 [ PO22
Vss 24 62 fi P023
P054/RA0 [ 25 61 I P024
PO53/CAS [ 26 60 fi P025
P052/CA4 [ 27 59 i P026
P051/CA3 [ 28 58 fi PO27
P050/CA2 [ 29 57 fi P028
P049/CA1 [ 30 56 i P029
P048/CAO [ 31 55 i PO30
Vpp {32 54 f1 PO31
OITDOMNOCIOrNOITVONDIO T ANM
\ DOOOMNMOOTITETITIT T TIONLW0NW /
|$|u“i BEESSITSA:TBBS3332S
Clo>>PPRRER " REEcicacas
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IQ Family Data Sheet

1Q48 [PQFP/S0L Package]

. Pin# Name | Pin# Name IPin # Name |Pin # Name
Pinout 1 NC 21 NC 41 NC 61 NC
2 Vsg 22 TDO 42 Vss 62 OEO
3 P047/STROBE | 23 P0O35/CA2| 43 P023 63 PO11
4 PO46/WE 24 PO34/CA1| 44 P0O22 64 PO10
5 P045/CO 25 PO033/CA0| 45 PO21 65 P009
6 Vss.PAD 26 Vgs.PAD | 46 Vsgs.PAD | 66 Vgs.PAD
7 PO0O44/RA5 27 P032 47 P020 67 P008
8 PO043/RA4 28 P031 48 PO19 68 POQO7
9 PO042/RA3 29 P0O30 49 PO18 69 PO06
10 Vop 30 Vpp.PAD | 50 Vpp 70 Vpp.PAD
11 Vpp.PAD 31 P029 51 Vpp.PAD| 71 P0O05
12  P041/RA2 32 P0O28 52 PO17 72  P004
13 PO40/RA1 33 P0O27 53 PO16 73  P003
14 P039/RA0 34 Vss.PAD | 54 PO15 74 Vss.PAD
15 Vsgs.PAD 35 P0O26 65 Vgs.PAD| 75 PQO2
16 PO38/CAS 36 P025 56 PO14 76  POO1
17 P037/CA4 37 P024 57 P0O13 77  P0O0O
18 PO036/CA3 38 ICLK 58 Po12 78 TRST*
19 TDI 39 OCLK 59 T™S 79 TCK
20 NC 40 NC 60 NC 80 NC
[a] [a] [a]
»* <C < <C
x0858%238%858%2
0ors 8848333888843
Z=0o0o0O>000>0040>0
aongooooanoafnnnnn
RRRLENRNRR23588 |
NG 1 64 [C1PO10
vssj2 @ 63 1 P011
P047/STROBE [ 3 62 1 OEO
PO46/WE —] 4 61 FINC
PO45/CO ] 5 60 NG
Vss.PAD] 6 50 [ TMS
PO44/RAS ] 7 58 [ PO12
PO43/RA4 ] 8 57 [ PO13
PO42/RA3 ] 9 56 [ PO14
Vop £ 10 55 -1 Vss.PAD
Vpp.PAD . 11 54 [ PO15
PO41/RA2 ] 12 . 53 [F1PO16
PO40/RA1 ] 13 Top View 52 FIP017
PO39/RAC ] 14 51 2 Vpp.PAD
Vss.PAD ] 15 50 |2 Vop
PO38/CAS ] 16 a9 o PO18
PO37/CA4 ] 17 a8 FapPo19
PO36/CA3 ] 18 47 3 PO20
DI 19 46 [1Vss.PAD
NC ] 20 45 [ PO21
NC ] 21 a4 aPo22
DO 22 43 | Pozs
PO35/CA2 ] 23 42 [OVss
PO34/CA1 ] 24 41 FINC
SRRAABFARILEHEIZR
\
TITOIOOIOTTuoyY
SEoPeipeRiogeg”
g & %
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IQ Family Data Sheet

1Q48 [TQFP/80L Package]

> Pin# Name | Pin# Name |Pin # Name ]Pin # Name
Pinout 1 NC 21 NC 41 NC |61 NC
2 Vss 22 TDO 42 Vssg 62 OEO
3 PO47/ST_F£BE 23 PO35/CA2| 43 P023 63 PO11
4 P0O46/WE 24 PO0O34/CA1| 44 P022 64 P0O10
5 P045/C0O 25 PO33/CA0| 45 PO21 65 P0O09
6 Vss.PAD 26 Vgg.PAD | 46 Vgs.PAD | 66 Vsg.PAD
7 PO044/RA5 27 P032 47 P020 67 P008
8 P043/RA4 28 P031 48 P0O19 68 P007
9 P042/RA3 29 P030 49 P0O18 69 P006
10 Vpop 30 Vpp.PAD | 50 Vop 70 Vpp.PAD
11 Vpp.PAD 31 P029 51 Vpp.PAD | 71 PO0O5
12 PO041/RA2 32 P028 52 PO17 72 P0O04
13 P040/RA1 33 Po27 53 PO16 73 P003
14 PO39/RA0 34 Vgs.PAD | 54 PO15 74 Vgg.PAD
15 Vsg.PAD 35 PO26 55 Vgg.PAD | 75 P002
16 PO38/CA5 36 P025 56 PO14 76 P0O01
17 PO0O37/CA4 37 P024 57 P0O13 77 P000
18 PO0O36/CA3 38 ICLK 58 P0O12 78 TRST*
19 TDI 39 OCLK 59 TMS 79 TCK
20 NC 40 NC 60 NC 80 NC
o) a a
* <C <C <
x0258%338%858%32
QOCXEOO0O NOOd ASOd ndoollO
ZFFFaAaoaA>d4daa>aaa>a00d4l0Z2
goooonpooononoonoonnn
( BRRRCRTERRR3IBL883I2LSE )
NC 1 60 = NC
—yss ]2 @ 59 {1 TMS
P047/5TROBE | 3 58 |1 PO12
PO46/WE ] 4 57 |1 PO13
P045/C0 1 5 56 [ P014
Vgs.PAD ] 6 55 [ Vss.PAD
P044/RAS ] 7 54 [ PO15
P043/RA4 ] 8 53 |1 PO16
P0O42/RA3 ] 9 52 1 PO17
Vpp .1 10 . 51 |2 Vop.PAD
Vpp.PAD . 11 Top View 50 |3 Vop
PO41/RA2 ] 12 49 [ PO18
P040/RA1 . 13 48 [ PO19
P0O39/RA0 . 14 47 [ P0O20
Vss.PAD ] 15 46 [ Vss.PAD
P0O38/CA5 ] 16 45 [ PO21
P0O37/CA4 . 17 44 [0 P022
P0O36/CA3 ] 18 43 |1 P023
DI ] 19 42 3 Vss
NC ] 20 41 NC
| SNQJICR/RIIBHEBI385333 )
TTTOUOUOTOUOoOrOunY
28388:288838882088432
2323 2 3 ©
EEE” > =
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IQ Family Data Sheet

1Q48 [PLCC/68L Package] Pin# Name |Pin# Name |Pin# Name |Pin# Name

Pinout 1 P005 18  Vpp 35 P029 | 52  Vpp
2 P004 19 Vpp.PAD | 36 P028 | 53 Vpp.PAD
3 P003 20 PO41/RA2| 37 P027 | 54 PO17
4 Vgs.PAD 21 PO40/RA1| 38 Vgs.PAD| 55  PO16
5 P002 22 PO39/RAO| 39 P026 | 56 PO15
6 P001 23 PO38/CA5| 40 P025 | 57  PO14
7 P0O0O 24 PO37/CA4| 41 P024 | 58 POi3
8 TRST* 25 PO36/CA3| 42 ICLK | 59 Poi2
9 TCK 26 DI 43 OCLK | 60 TMS
10 Vss 27  TDO 4 Vgg | 61 OEO
11 P047/STROBE | 28 P035/CA2| 45 P023 | 62 PO
12 PO46/WE 29 PO34/CA1| 46 P022 | 63  PO10
13 P045/CO 30 PO33/CAO| 47 P021 | 64  PO09
14  Vgs.PAD 31 Vgs.PAD | 48 Vgs.PAD| 65 Vgg.PAD
15  PO44/RA5 | 32  P032 49 P020 | 66  PO0O8
16  PO043/RA4 | 33  PO31 50 PO19 | 67  P00O7
17  P042/RA3 | 34  P030 51 P0i8 | 68  PO06

[a] [a]

» < <
XEOPNDTC‘)Q'LDCDI\QB'.G)OFO
5388383383338 8%855|m
FFOodA>adcaacaa>aanalo

/S D ONOUETON OO T MDA~ W
WYL OWwOoo
Vgs 010 o 60 I TMS
P047/STROBE O 11 59 [ PO12
PO46/WE O 12 58 h PO13
P045/CO 0 13 57 h PO14
Vgs.PAD d 14 56 h PO15
P044/RA5 0 15 55 b P016
P043/RA4 T 16 54 h PO17
P042/RA3 0 17 . 53 [ Vpp.PAD
Vpp [ 18 Top View 52 i Vb
Vpp.PAD [ 19 51 [ PO18
PO41/RA2 O 20 50 | PO19
PO40/RA1 [ 21 49 b Po20
PO39/RA0 O 22 48 P Vss.PAD
PO38/CAS O 23 47 h Po21
P037/CA4 O 24 46 h P022
PO36/CA3 [] 25 45 b Po23
DI 26 44 hvsg
NOAQO~ANMMFTNONNODIOANM
K ANNDOOONONONONNOT T T )
O ~OAANTONONMNAOOW S X
8353728233525 8833
233 3 8 °©
EEE> >
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IQ) Family Data Sheet

1Q32B [TQFP and

. Pin # Name | Pin# Name ] Pin# Name ]Pin # Name
PQFP/52L Package] Pinout  |™4"po3/STROBE| 14 TDI |27  Vss | 40 OEO
2 PO30/WE 15 TDO 28 PO14 41  PO06
3 P029/C0O 16 P021/CA2| 29 P013 42 P005
4 Vss.PAD 17 PO020/CA1] 30 P0O12 43  P004
5 P028/RA4 18 PO19/CA0| 31 Vss.PAD | 44 Vss.PAD
6 P027/RA3 19 Vss.PAD | 32 PO11 45 P003
7 Vbb 20 PO18 33 VDD 46 PO02
8 Vop.PAD 21 P0O17 34 Vobp.PAD|} 47 Vss.PAD
9 P026/RA2 22 Vss.PAD | 35 P010 48 PO0O1
10 P025/RA1 23 PO16 36 P009 49 PO0O
11 P024/RA0 24 P0O15 37 P008 50 TRST*
12 P023/CA4 25 ICLK 38 P007 51 TCK
13 P022/CA3 26 QCLK 39 TMS 52 Vss
[m] [m]
35288 488 383552
SHFFaoo>oa>0oaald
OOOnOoonneen
(’ NEQ2INLLIYTS h
______ VWL I TS
P0O31/STROBE T 1 39 | TMS.
PO3O/WE ] 2 @ 38 [ POO7
P029/C0 13 37 |3 P08
Vss.PAD [ 4 36 [ PO09
P028/RA4 ] 5 35 [ PO10
P027/RA3 ] 6 34 [ Vpp.PAD
Vop ] 7 i 33 [ 3 Voo
Vpp.PAD (] 8 Top VIew 32 | PO11
P026/RA2 19 31 |1 Vss.PAD
P025/RA1 ] 10 30 [ PO12
P024/RA0 ] 11 29 [ P013
P023/CA4 ] 12 28 |1 P014
P022/CA3 ] 13 27 [ Vss
TWONONO T~ QN M IO ©
\Y—Y—FFFFNNNNNNN /
gbbugbbuuuuuy
599zgQo2rgenxy
~E3358RREER 0T
—Q O ., %]
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aoao
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IQ Family Data Sheet

1Q32B [PLCC/52L Pin# Name | Pin# Name |Pin# Name |Pin# Name
Package] Pinout 1 P002 14 Vpp 27 P08 |40 Vpp
2 Vgs.PAD 15 Vpp.PAD | 28 PO17 41 Vpp.PAD
3 P0O1 16 P026/RA2 | 29 Vgs.PAD| 42 PO10
4 P0O00O 17 P025/RA1| 30 PO16 | 43 P009
5 TRST* 18 PO024/RA0| 31 PO15 44  P0OO8
6 TCK 19 P023/CA4| 32 ICLK 45  POO7
7 Vss 20 P022/CA3| 33 OCLK |46 TMS
8 PO031/STROBE | 21 TDI 34 Vss 47 OEO
9  PO30/WE 22  TDO 35 P014 | 48 POOB
10 P029/C0O 23 P021/CA2| 36 P013 | 49 PO05
i1 Vgs.PAD 24 PO020/CA1 | 37 PO12 50 P004
12 P028/RA4 25 PO19/CA0 | 38 Vggs.PAD| 51 Vss.PAD
13 P027/RA3 26 Vss.PAD | 39 PO 52 P003
a) a)
SR -
WXN85 438 a3 882
NOESOO oo nwoool
SFFAA>AA>a40a4l0
NN~ —~ODON )
VLD I
P031/STROBE [ 8 () 46 p TMS
PO30/WE ] 9 45 [1 POO7
P029/C0 Q10 44 1 POO8
Vgs.PAD O 11 43 [ PO0O9
P028/RA4 012 42 0 PO10
P027/RA3 013 . 41 0 Vpp.PAD
Vpp [ 14 Top View 40 |1 Vop
Vpp.PAD [ 15 39 h PO11
P026/RA2 0 16 38 [0 Vss.PAD
P0O25/RA1 Q17 37 p PO12
P024/RA0 [ 18 36 p PO13
P023/CA4 Q19 35 p PO14
P022/CA3 0 20 34 0 Vss
QAT OMNODDO—NM
\ ANANNANANNNNDODOM /
5QYzRQ2NQeLXy
FES8SEsRESR00
~O® v & O
NN~ [72]
EER> >
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Top View

IQ Family Data Sheet

Mechanical Specification

1Q320 [PPGA/391L]
Package Dimensions
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1Q320 [PBGA/416L]
Package Dimensions

Top View
20.24
(0.797)
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Note: Use “mm” as the controlling dimension.
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IQ Family Data Sheet

MQUAD Package E
Dimensions (' 2) E1
m - —m
|
|
/—Vent Cap(3) i
@ ry.
|
|
|
i
=
o . B
Top View
B ~.
\ L L
| — o
. . « /
Side View X .
pIz T Dimension in
Al A mm.
A 1 | (in.)
A 1 0.10
e D 0.004)
Detail X
oF age D e 0 (JUAD/304 QUAD/208 QUAD/184 QUAD/M 44 QUAD/100
A max 0.172 | 438 | 0.156 [ 396 | 0.156 | 396 | 0.152 | 396 | .128 | 3.26
Al min 0.010 | 025 | 0014 | 0.35 | 0.014 | 035 | 0.014 | 0.35 | .011 | 0.28
max 0.020 § 051 | 0.021 { 053 | 0.021 | 0.53 | 0.021 | 0.53 | .019 | 0.48
A2 min 0.144 | 366 | 0125 | 3.18 | 0125 | 3.17 | 0.125 | 3.17 | .099 | 2.51
max 0.154 1 392 | 0135 | 343 | 0135 | 343 [ 0.135 ] 343 | 109 | 2.78
D min 1.669 | 4246 | 1.197 {3045 | 1.220 | 31.00 | 1.2192 | 30.95 | .904 |22.95
max 1.685 | 42.87 | 1.213 | 30.86 | 1.236 | 31.40 | 1.238 | 31.45 | .923 {23.45
D1 min 1.558 [39.64 | 1.086 | 27.63 | 1.086 | 27.59 | 1.086 | 27.59 | 779 [19.74
max 1.566 |39.84 | 1.094 | 27.83 | 1.094 [ 27.79 | 1.094 |27.79 | .781 [19.84
E min 1.669 | 4246 | 1.197 |30.45 | 1.220 | 31.00 | 1.219 | 3095 | .667 [16.95
max 1.685 | 42.87 | 1.213 {30.86 | 1.236 | 31.40 | 1.238 | 31.45 | .687 [17.45
E1 min 1.558 | 39.64 | 1.086 | 27.63 | 1.086 | 27.59 | 1.086 |27.59 | 541 |13.74
max 1566 |3984 | 1.094 | 2783 1.094 | 27.79 | 1.094 | 27.79 | .545 [13.84
L min 0020 | 051 | 0.020 | 0.51 | 0.020 | 050 | 0.029 | 0.73 | .029 | 0.73
max 0.030 | 0.76 | 0.030 | 0.76 | 0.030 { 0.75 [ 0.041 | 1.03 | .041 | 1.03
B min 0.007 | 018 | 0.006 | 0.15 | 0.006 | 0.16 | 0.009 | 0.22 | .009 | 0.22
max 0011 | 028 { 0.011 | 028 [ 0.011 | 0.27 [ 0.014 | 0.35 | .014 | 0.35
e BSC. 0.0197 | 0.50 | 0.0197 | 0.50 |0.0197| 0.50 |0.0256| 0.65 |.0256 | 0.65
Notes: (1) Use “mm” as the controlling dimension
(2) MQUAD - Metal Quad Flat Package
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IQ Family Data Sheet

PQFP Package ; E
Dimensions (I'2) E1
mpp~———— - i
=(e® =
! !
| |
i i
| |
| i
I D1 D
! !
| |
| |
i |
i |
L |
00 .. I
Top View
ke T N /’——\\
) K \ N
N 1)} VAV
N w Side View \\\X—/,/
8-12°
[ag B N
) ( PI2 l Dimension in
o mm.
o AN SN L&
L R T ) — .
N 5 £ |(0.004)

Package Dimension| PQFP/208L [PQFP/184L PQFP/52L
inch | mm

max 0.157 0.157 | 3.99 | .157
Al min 0010 025 [0.010] 025 .010 [ 0.25 |.011]0.27 [.012] 0.30 {.010 |0.25
max 0.017 | 043 [0.017] 043 | .017 | 0.43 |.017] 043 |.017] 0.43 |.015 |0.38
A2 min 0.135| 3.43 {0135 343 [ .135 [ 3.43 [.102] 2.60 [.102]| 2.60 | .077 | 1.95
max 0.140 | 3.56 10.140] 356 | .140 | 3.56 |.110] 2.80 [.110! 2.80 |.081 |2.07
D min 1.195 | 30.40 [1.219[31.01]1.219[31.01 |.903 |22.95|.904 {22.95| 510 {12.95
max 1.215 1 30.91 [1.238 |31.49(1.238 [31.49 | .923 |23.45|.923 | 23.45|.530 {13.45
D1 min 1.098 | 27.93 [1.098 {27.93[1.098 {27.93 | 783 [19.90(.783 | 19.90(.390 |9.90
max 1.106 | 28.14 [1.106 |28.1411.106 {28.14 | .791 |20.10|.791 {20.10{.398 [10.10
E min 1.195 | 30.40 |1.219 |31.01]1.219|31.01 |.667 |16.95|.667 [ 16.95|.510 [12.95
max 1.215 | 30.91 |1.238 |31.49]1.238 [31.49 | 687 |17.45| .687 | 17.45|.530 [13.45
E1 min 1.098 [ 27.93 [1.098 [27.93]1.098 [27.93 [ .547 [13.90] .547 {13.90] .390 [ 2.90
max 1.106 | 28.14 {1.106 |28.14[1.106 [28.14 | .555 |14.10| .555 [ 14.10|.398 [10.10
L min 0.018 | 046 [0.029] 0.74 | .029 | 0.74 |.023] 0.60 [.029] 0.73 |.029 [0.73
max 0.030 | 0.76 [0.041] 1.04 | .041 | 1.04 |.039] 1.00 |.041] 1.03 |.041 [1.03
B min 0.006 | 0.15 [0.006] 0.15 [ .009 | 0.23 [.010] 0.25 [.012] 0.30 |.009 [0.22
max 0.011 | 0.28 [0.011{0.28 | .014 | 0.36 |.014] 0.35 {.018] 0.45 |.014 |0.35
e BSC. 0.0197] 050 [0.0197] 0.50 |.0256 | 0.65 {.0256| 0.65 {.0315] 0.80 |.0256]0.65

Notes: (1) Use “mm” as the controlling dimension
(2) PQFP- Plastic Quad Flat Package
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IQ Family Data Sheet

TQFP Package : £
Dimensions ("2 Ed
11 —{inn
| —
=|® =
! |
i |
i i
| i
| |
] iDt D
| |
| |
| a
i |
| |
i i
L o
= =
1L 11—
Top View
r/‘_ - /‘ o
;o P
S 1111 U
W Side View X
f i
A2 Al A
M| N
L
B
Detail X
P ge D e Q 44 QFP/100 Q 80 QFP
A max .063 | 1.60 .063 1.60 .063 1.60 | .063 1.60
Al min .002 | 0.05 .002 0.05 .002 0.05 | .002 0.05
max .006 | 0.15 .006 0.15 .006 0.15 | .006 0.15
A2 min .053 [ 1.35 .053 1.35 053 1.35 | .053 135
max 057 | 145 | .057 | 145 | 057 | 1.45 | .057 | 145
D min .858 |21.80 | .622 1580 | 622 [ 1580 | .465 | 11.80
max 874 |22.20 | .638 16.20 | 638 [ 16.20 | .480 | 12.20
D1 min 783 [19.90 | .547 13.90 { .547 | 13.90 | .390 9.90
max 791 120.10 | .555 14.10 | .555 | 14.10| .398 | 10.10
E min .858 |21.80 | .622 1580 | 622 | 1580 | .465 | 11.80
max 874 |22.20 | .638 16.20 | .638 | 16.20 | .480 | 12.20
E1 min 783 ]19.90 | .547 13.90 | .547 | 13.90 | .390 9.90
max 791 |20.10 | .555 1410 | .555 | 14.10 | .398 | 10.10
L min .018 | 0.45 .012 0.30 .018 045 | .018 0.45
max .030 ] 0.75 .028 0.70 .030 0.75 | .030 0.75
B min .007 | 0.17 | 0.007 | 0.17 .009 0.22 | .009 0.22
max 011 1027 | 0.111 0.27 .015 0.38 | .015 0.38
e BSC. .0197 | 0.50 | .0197 | 0.50 | .0256 | 0.65 | .0256 { 0.65
Notes: (1) Use “mm” as the controlling dimension
(2) TQFP - Thin Plastic Quad Flat Package
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IQ Family Data Sheet

PLCC Package b
. . (1,2) - D1 . ~ A
DlmenSIOHS l 5 aMoam— - - - S - - - | st B s B s | i MRS 081/0_66 P N
045+ 003 in- i ! 0821.026
i i L
| ! !
i | | E2
| i |
| | |
F IETE _:i
| | |
i i e
! ! 1
f 0 =
i i
44 ; X
O = oo ———= =g = = ~= 020 in Min
N i P
1333 in 50| 4 Sides A
3 Places Top View
Dimension in
I\ n_1m.
) ! panuom BRCEY
053033 7 T 0.10
02170137+ Emﬂ
1 D2 D2
Side View
P ge Dime P 84 P 68 P
A max .200 5.08 .200 5.08 .200 5.08
Al min .090 2.28 .080 2.28 .090 2.28
max 130 3.30 .130 3.30 130 3.30
D min 1.185 | 30.09 | .985 25.01 .785 | 19.93
max 1.195 | 30.35 | .995 25.27 795 | 20.19
D1 min 1.150 | 29.21 .950 24.13 750 | 19.05
max 1.158 | 29.41 | .958 24.33 | .756 | 19.20
D2 min 545 [13.84 | 445 11.30 .345 8.76
max 565 |14.35 | 465 11.81 .365 9.27
E min 1.185 | 30.09 | .985 25.01 785 | 19.93
max 1.195 | 30.35 | .995 2527 | .795 | 20.19
Et min 1.150 | 29.21 | .950 2413 | .750 | 19.05
max 1.158 | 29.41 | 958 | 2433 | .756 { 19.20
E2 min 545 |13.84 | 445 11.30 | .345 8.76
max 565 |14.35 | .465 11.81 .365 9.27
Notes: (1) Use inch as the controlling dimension
(2) PLCC- Plastic Leaded Chip Carrier
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IQ Family Data Sheet

Component Availability and Ordering Information

The following table lists the IQ devices and the different package options, speed grades and operating
temperature ranges that are currently available. Contact I-Cube Marketing for more up-to-date

information on product availability.

Package Pins 52 68 80 84 100 144 184 208 | 304 | 391 416
Type [ PQFP | TQFP | PLCC | PLCC | PQFP | TQFP | PLCC | PQFP IMQUAD! TQFP | PQFP_MQUAD: TQFP | PQFP MQUAD| PQFP MQUAD|MQUAD|PPGA | PBGA
Code | PQ52 : TQ52 : J52 J68 | PQRO : TQ80 | J84 |PQ100:MQ100:TQ100|PQ144 :MQ144:TQ144 |PQ184 :MQ184|PQ208 :MQ208 |MQ304|PP391 |PB416
-20 : : i i (o] Ccl
1Q320 -15 Ccl Cl
-12 c ¢
Q2408 -20 cl
-15 : Cl
-20 Ci Ci
0160 -15 Ci €l
-12 Cl Cl
<10 . C C
20 Cl . CI
Q1288 -15 cl ¢l
-12 Ci Ci
-10 C C
-15 : : Cl Cl Ci
Q96 -12 : Cl Cl Ci
-10 : : Cl Cl Cl
-6 . C [ (o]
-5 Cl | ClicCl icl
1Q648 -12 cl Cl (o] Cl G
-10 Ciileiciiel L
-6 c1eTTE ¢ al
-12 Cl Cl Cl
1Q48 -10 Ci Ci Cl
7 ci i el
-5 ¢ T¢¢
-12] ClI Cl cl
1Q328 -10| Gl cl cl
7]1.Cl Cl (o]}
5| C C [+
G = Commercial = 0°t0 +70° C
I = Industrial = -40° to +85° C
Table 8: Current Component Availability
[ K WT
Number of I/O Ports
Speed Grade
Package Code
PQ - Plastic Quad Flat Pack
MQ - MQUAD®
PP - Plastic Pin Grid Array
PB - Plastic Ball Grid Array
J -PLCC
TQ - Thin Plastic Quad Flat Package
Package Pin Count
Temperature Range
Blank - Commercial (0°C to 70°C)
| - Industrial (-40°C to 85°C)
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