& 1-Cube

IQ Family Data Sheet Update

1Q96, 1Q64B, 1Q48, IQ32B

Features
e 32,48,64 and 96 1/0O 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 Output
¢ Clocked and Flow-through Dataflow Modes

- Pin-to-Pin Delay as low as 5 ns in Flow-
through Mode

- Up to 150 MHz Clock Frequency

¢ RapidConnect™ Interface for Switching of
Connections in under 30 ns

¢ JTAG for Boundary Scan Testing and
Configuration

Description

These additional members in the IQ (previously
called FPID) family are based on 0.6pm CMOS
Process.

The IQ devices are designed for use in switching
and interconnect applications. In switching
applications, these devices are used to dynamically
switch one or more signals. When used in
interconnect applications, the IQ devices allow
static 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 crossbar switch can be
connected to one or more other signals. The I/0O
ports, connected to the switch matrix lines, are
individually programmable as input, output or
bidirectional. The IQ devices support either flow-
throughor clocked signal flow. The delays through
the devices are identical and predictable.

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

(ICLK, OCLK)
l l (OEo3)
Yivy
Clocking Qutput
Control Enable

v v

Po<—>
P1<-—>

Crossbar
Array

TDO TDI TMS TCK
Device | 1Q320 [1Q240B{ 1Q160 |1Q128B| 1Q96 | 1Q64B | 1Q48 [1Q32B
n 320 240 160 128 96 64 48 32
m 24 24 20 18 18 16 15 13

n = total number of usable I/O pins
m = 1/0 pins used for RapidConnect

Figure 1: IQ Family Functional Block Diagram
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The IQ Family Data Sheet Supplement

The first eight devices in the IQ family are summarized below. Contact I-Cube Marketing for information on

the other devices in the family.

Device | 1320 | 1Q240B | 1Q160 | 1Q128B | 1Q96 | 1064B | 1Q48 | 1Q32B
Number of Usable /O 320 240 160 128 96 64 48 32
Crossbar Matrix Size 320 x 320 | 240 x 240 | 160 x 160 |128x 128 | 96 x 96 64 x 64 48 x 48 32 x 32
Pin-to-Pin Delay 12 ns 12 ns 10 ns 10 ns 6 ns 6 ns 5ns 5 ns
NRZ Data Rate 133 Mb/s | 133 Mb/s | 160 Mb/s | 160 Mb/s | 200 Mb/s | 200 Mb/s | 250 Mb/s | 250 Mb/s
Clock Frequency 80 MHz 80MHz | 100 MHz | 100 MHz | 1256 MHz | 125 MHz | 150 MHz | 150 MHz
I/O Current Drive 16 mA 16 mA 16 mA 16 mA 16 mA 16 mA 16 mA 16 mA

Table 1: The IQ Family

Page 2 I-Cube, Inc.
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| The IQ Family Data Sheet Supplement

n Summary

e pin summary for the first eight members of the IQ family is given here in Table 2 and 3. Contact I-Cube
arketing for information on other devices not listed here.

Q1320 Q240B Q160 Q1288 Q96 Q648 Q48 Q328 . pho
00 - P295 |[P0O00 - P215 |P000 - P139 {PO00 - P109 [POO - P77 |POO - P47 POD-P32 |PDO-P18 [I/O port pins
96 - P305/ |P216 - P225/ |P140 - P147/ |[P110 - P116/ |P78 - P84/ |P48 - P53/ |P33 - P38/ (P19 - P23/ [I/O port pins in JTAG senal
o-CAg CAg - CAg CApg- CA7 [CAp-CAg CAp-CAg |[CAp-CAs |CAp-CAs (CAg-CA4 (configuration mode and
crossbar column address pins
in RapidConnect mode
06 - P315/{P226 - P235/ [P148 - P155/ |P117 - P123/|P85 - P91/ |P54 - P59/ |P39 - P44/ (P24 - P28/ [I/O port pins in JTAG serial
0 - RAg RAp - RAg RAg - RA7 RAg - RAg RAg-RAg [RAp-RAs |RAg-RAs |RAp-RA; |[configuration mode and
crossbar row address pins In
RapidConnect mode
16/Co P236/Cqo P156/Cqo P124/Co P92/Cq P60/Co P45/Co P29/Co 170 port or RapidConnect
control bit 0
17/C4 P237/C4 P157/Cy P125/C4 P33/Cy P61/Cq - - 1/O port or RapidConnect
control bit 1
18/WE P238/WE P158/WE P126/WE P94/WE P&2/WE P46/WE P30/WE I/0 port or RapidConnect
write enable, Active low
19/STROBE [P239/STROEBE |P159/STROBE [P127/STROBE |P9s/STROBE |P63/STROBE|P47/STROBE(P31/STROBE |I/O port or RapidConnect
strobe, Active fow
‘0.3 CEo.3 OEop-3 OFo-3 OEo.3 OFo.3 OEq OEq Dedicated output enable
control pins, Active low. Each
pin controls an equal number
of /0 pins. See next table.
K ICLK 1CLK ICLK ICLK ICLK ICLK ICLK Clock for input registers
SLK OCLK OCLK OCLK OCLK OCLK OCLK OCLK Clock for output registers
I, TMS, [TDI, TMS, [TDI, TMS, [TDI, TMS, [TDI, TMS, [TDI, TMS, [TDI, TMS, |[TDI, TMS, [JTAG serial bus pins
10, TCK, [TDO, TCK, [TDO, TCK, ([TDO,TCK, |TDO, TCK, [TDO, TCK, [TDO, TCK, [TDO, TCK,

IST* TRST* TRST* TRST* TRST* TRST* TRST* TRST* Chip Reset, Active low
D Rop N/A N/A N/A N/A N/A N/A 12K resistor to ground
b} Rip N/A N/A N/A N/A N/A N/A 12K resistor to ground
w Rpu N/A N/A N/A N/A N/A N/A 18K resistor to ground

Table 2: Pin Summary

1Q320 [1Q2408 | Q160 |1Q128B | 1Q9%6 | 1Q64B | 1Q48 | Q328
OEg| 0-79 0-59 0-39 0-31 0-23 0-15 0-47 0-31
OE, | 80-159 [ 60-119 | 40-79 | 32-63 | 24-47 | 16-31 - -
OE, |160-239 [|120-179 | 80-119 | 64-95 | 48-71 32-47 . -
OEj; [240-319 |180-239 |120-159 | 96-127 | 72-95 | 48-63 - -

Table 3: 1/0 Ports and Controlling Cutput Enable Signals

NOTE:

On the newer members in the IQ family, IQ96, IQ64B, IQ48 and IQ32B, power pins (designated as
V- PAD) for the I/O buffer drivers are separated from the power pins (designated as V) for the
rest of the circuitry. By lowering the V. PAD voltage and configuring the programmable]i /Os for
CMOS voltage level, the IQ devices can be easily interfaced with 3V /3.3V devices.

i I-Cube, Inc. Page 3
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The IQ Family Data Sheet Supplement

Electrical Specification

Absolute Maximum Ratings (D

Recommended Operating
Conditions

Capacitance @

DC Specifications

(T4 = 0°C to 70°C)
(V_pand V,..PAD = 5V % 5%) and (T, = 0°C to 70°C, V, = 5V + 5%, V__PAD = 3V * 10%)

Notes:

Symbol

Parameter

Symbol } Parameter | Limits ]Units
Voo Supply Voltage to Ground -0.3t0 +7.0 \Y)
VIN Input Voltage (1) -0.31t0 Vpp+0.3| V

Ty Junction Temperature 150 °C
Tsyg | Storage Temperature -65 to +150 °C

Symbol { Parameter f Limits 'Units
Vpp Supply Voitage to Ground +4.75t0 +5.25 | V
Ta Operating Temperature 0to +70 °C

Symbo! ' Parameter { Max ‘Units
Cin | Input Capacitance (JTAG, OE 5 pF

and CLK pins)
Cout | Output Capacitance (TDO pin) 8 pF
Ceort | Signal Port Capacitance 8 pF
Notes:

(1) Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.
(2) Capacitance measured at 25°C. Sample-tested only.

1Q96, 10648

1048, 10328
Min!  Max

Condition P iy
Max

Viy High-Level Input Voltage 2.0 [ Vpp+0.3[ 20 | Vpp+0.3| V
ViL Low-Level Input Voltage -0.3 0.8 [-03 0.8 Vv
Vou |High-Level Output Voltage (1) | Vpp =Min, loyy =-8mA.-4BmA[ 2.4 - 24 - Y
VoL Low-Level Output Voltage Vpp = Min, Ig. = 16 mA - 0.4 - 0.4 Vv
[} Input Leakage Current Vpp=Max, 0 < Viy< Vpp - 5 - 5 HA
Nyl [for /O Ports @
[ Input Leakage Current Vpp =Max, 0 <V|y < Vpp 5 20 5 20 uA
Rl for Other Input Pins (3
llgzl | Tristate Output Off-State Current | Vpp = Max, 0 < V)y < Vpp - 5 - 5 A
lpy.Lo | Programmed-Low Additional Vpp = Min, Vg = GND 25 45 25 4.5 mA
Bus-Repeater Current (1)
lpy-H1 | Programmed-High Additional Vpp = Min, Vo = GND 10 15 10 15 mA
Bus-Repeater Current ()
log Short Circuit Current (1. 4.5) Vpp = Min, Vo = GND -60 - -60 - mA
long | Quiescent Power Supply Current | Vpp = Max, Vo = GND - 3.0 - 1.5 mA
Qppp |Dynamic Power Supply Vpp = Max, No Load, - 0.1 - 0.1 mA/
Current per Input per MHz (4) Connect one output per MHz
input, Toggle one input @
50% duty cycle with all
other inputs at GND or Vpp

(1) For TTL output mode.
(2) Transient currents of 250 pLA are required to pull I/O ports from logic high to logic low.
(3) Transient currents of 650 LA are required to pull input pins from logic high to logic low.
(4) These parameters are guaranteed but not tested in production.

(5) No more than one output should be tested at a time, and the duration of the test should be less than one second.
(6) oy when Vpp PAD =3V £ 10%

Page 4
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The IQ Family Data Sheet Supplement

AC Specifications 1Q96, 1Q64B
(T = 0°C to 70°C)

(V,pand V_ .PAD = 5V + 5%) and (T, = 0°C to 70°C, V,,, = 5V + 5%, V,_.PAD = 3V + 10%)

Speed Grade

Parameter
tpLH , tpHL | One Way Signal Propagation Delay Time

Min | Max | Min

tpa | Additional Delay per Additional Output Port | - |025| - |o25| - (025! - J0.251 ns”
up to 16 Output Ports (1)
taBr | Additional Delay in Bus Repeater (BR)Mode | - | 0 ] - |0 | - o] - 0| ns’
tacmos Additional Delay When Output Voltage Level - 0.5 - 0.5 - 05 - 0.5 ns
sCMOS 1 I
tsk Skew Between Output Ports (1) - 10} - 1.0 - (10| - [10]| s
RpaTA |NRZ Data Rate () - |200] - [160| - [133] - [100| Mbs
"tws | Positive Input signal Pulse Width 6 | - |7 |- (85| - |11 s’
_tw-__|Negative Input signal PulseWidth | 4 | - 155 -165] - 19 | - | ns
tpzL tpzH |Output Enable to Data Valid Time | - - |8 - 12| - 1145| - |17 | ns’
tpLz . tpHz | Output Disable to Output at High Z Time (1) - 8 12| - |14s5) - 17 | ns
fRi Register Input Clock Frequency (1) - {125 - 100 ]| - 80 - 66 | MHz
tw-rt__| Register input Clock Pulse Width, LoworHigh {35 | - [45| - [55| - |65 | - | ns
ts-ri | Register Input Setup Time St bt - e T Tes
t4.n1 | Register input Hold Time RN -1 - | ns
te.m1 | Register Input Clock to Output Data Valid 110} - 14165 - 19 ] ns
fro Register Output Clock Frequency (1) - {125¢{ - [100| - | 80 | - 66 | MHz
" tw-rc_ | Register Output Clock Pulse Width, Low orHigh |35 | - |45 | - |55 | - |65 ] - | ns
‘ts-ro | Register Output SetupTime |4 [ - '5 | - |6 [ - |7 -1 ns~
tH-ro | Register Output Hold Time T .- ol -0 | -10 - ns
“tr.ro | Register Output Clock to Data Valid - 78| - [11s] - [ 14| - |165]| ns
frIO Register Input/Output Clock Frequency (1) - {1251 - [100]| - 80 - 66 | MHz
“tw-rio | Register Input/Output Clock Puise Width, ™ THB8E | - 4F | STsEYTI68 T - s
Low or High

th.uTaG |JTAG Hold Time

tP.UTAG JTAG Clock to Output Valid

fre | Rapid Connect Strobe Frequency M

Tre ) -RapldConnect Strobe Period T se| -
tw-rc | RapidConnect Strobe Pulse Width

tsrc | RapidConnect Address and Data Set up Time

th.re | RapidConnect Address and Data Hold Time
tp.rc | RapidConnect Strobe Falling Edge to Data Valid
for Making Connection or to Data Invalid for

Breaking Connection

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

I-Cube, Inc.
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The IQ Family Data Sheet Supplement

AC Specifications for 1Q48, IQ32B

(T4 = 0°C to 70°C)
(V,pand V. PAD = 5V  5%) and (T, = 0°C to 70°C, V= 5V + 5%, V__.PAD = 3V % 10%)

~ Spegd Grade -5 _ -7 -10 -12
Parameter Min | Max [ Min | Max | Min | Max | Min | Max | Units

tpa |Additional Delay per Additional Output Port | - 1025 - [o.25| - [0.8571 - 1025871 ns |
up to 16 Output Ports (1)

tagr | Additional Delay in Bus Repeater (BR) Mode™ "|" w0 T
tACMOS Additional Delay When Output Voltage Level - 0.5 - 0.5 - 0.5 - 0.5 ns
AAAAAAAAAAAA SCMOS o] T D
tsk Skew Between Qutput Ports (1) - ]05| - |05 - (05| - (05| ns
Rpata |NRZDataRate )~~~ " ) - 1250 [ - 1200 - ['160 | - [ 133 | Mbs
“tw+ | Positive Input signal Pulse Width 15 - |1 8 | - 7.1 -|85] - 1 ns_
tw- Negative Input signal Pulse Width 1.8 - 1.4 - 651 - |85 - ns
tpzL tpzi | Output Enable to Data Valid Time ) -1 6| - 185| - [ 11| - [135] ns
tpLz . tpuz | Output Disable to Output at High Z Time (1) - 6 - 85| - 11| - T13s5] ns |
fRi Register Input Clock Frequency (1) - |150( - (125 - |100 ]| - 80 | MHz
__tw.pi | Register input Clock Puise Width, Low or High 3 351 - 145 - [557] - | 'ns’
" ts.pl | Register Input Setup Tme ) RN
4.z |RegisterinputHold Time 7 1t -t -1 - 1] - | ns”
tr.ni | Register Input Clock to Output Data Valid - 10l - {12 - 14| - 165 ns
fro Register Output Clock Frequency (1) - |150| - |125} - |[100]| - 80 | MHz
tw-ro__| Register Output Clock Pulse Width, LoworHigh | 8 | - 136 | - |45 - |55 | - | ns’
Tt |Register Output Setup Time LN S R A A
_____ th.ro | Register Output Hold Time 6l -0l -]lo|[-101]-1Hns
tp.no | Register Output Clock to Data Valid - 6 - 8.5 - 11 - {135]| ns
frio Register Input/Output Clock Frequency (1} - |150} - 125 - [100| - 80 | MHz
tw-rio | Register input/Output Clock Puise Width, 3 V38 - Tfas | s8] T TRs T
Low or High ) N
_ts.Ri0__| Register Input/Output Setup Time 1 - 1 - - 177 - | 'ns
“th-mio | Register input/Qutput Hold Time 11 - i - 177 1 - ns
“tr.pio | Redgister input’Output Clock to Data Valid - 6 | - |85 -1 - 1135| ns
tsk-zc | ICLK/OCLK skew for zero clock delay output (1) - T - 20 R - R I Y-S
Tskoc | ICLK/OCLK skew for one clock delay output (1) | - - - 45777778 ns
fiTac__ | JTAG Clock (TCK) Frequency | - | 25| - 12| - 125 - |25 |MHz
_twytaG_|JTAG Ciock (TCK) Puise Width, LoworHigh |20 | - 120 [ - 20 7 120 | =" ["ns
“loutac |JTAG Setup Time e THs [ TR T T s
“tiaTac |JTAG Hold Time ) 15| - (15| - 15| - 115 |~ ns
“tpuTag | JTAG Clock to Cutput Valiid B 15 - 15 | - 15| - {15 - ns |
frc RapidConnect Strobe Frequency (1) - 25 - 25 - 25 - 25 | MHz
Tre  |RapidConnect Strobe Period ’ 0T 30 | -8 T T TRs T
"iw-rc | RapidConnect Strobe Pulse Width 1856 - 11851 - [135| 21357 - ns
ts.rc | RapidConnect Address and Data Set up Time '8 - 8 - 8 | - g - ns’
_ th.rc | RapidConnect Address and Data Hold Time 8 - 8 - B - 8 - ns

tp.rc | RapidConnect Strobe Falling Edge to Data Vaiid | 30 | - 1301 =780 | =7 1887777 "ne
for Making Connection or to Data Invalid for
Breaking Connection

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

Page 6 I-Cube, Inc.
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The IQ Family Data Sheet Supplement ]

Typical AC and DC Characteristics of 1Q96 and 1Q64B

OUTPUT SOURCE CURRENT OUTPUT SOURCE CURRENT OUTPUT SINK
ve. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs. oli'npm V%‘{'?ﬁé’g
(CMOS Output Mode) (TTL Output Mode) 100 - - N
35 ter messe s weaeow .
3 -
E—, 30 E E 80
€ 25 - £
g & t
3 20 3 §
g 8 S
5 15 Vag=8V 5 £ 40 .
2 Ta = 25°C 3 (7] Vg =5V
g w0 - . . 5 5 Ta=25C
& £ g 20
38 ° 3 3
0
1 2 3 4 5 1 2 3 4 5 0 1 2 3 4 5
Output Voltage (V) Output Voltage (V) Output Voltage (V)
AY TIME TYPICAL DELAY TIME NORMALIZED DELAY TIME
IZ.P(;?JQI&&?%.OADING vs. OUTPUT LOADING
& G e 20 . -
5 =
E £ ]
5° £ i
5 2 L)
= ] §
‘_& 1 "‘u '-E
8 . £
g8 % 2 2
-1
.2 0.8
0 50 100 150 200 250 300 0 200 400 600 800 1000 4 4.5 5 55 6
Capacitance (pF) Capacitance (pF) Supply Voltage (V)
NORMALISZED SUPPLY CgRRENT NORMALIZED DELAY TIME
vs. SUPPLY VOLTAGE
TYP'S:"SE%VLEYR\',%':%"SEENT (48 IN x 48 OUT Contiguration for 1096) vs. AMBIENT TEMPERATURE
10 . . . . 1.4 . . 1.2 S e
£
08 12 . i
3 ' = Ta=25°C b
3 o0 3
s 2 10
s £ E
E 04 = =
S (-] =4
= = £
08 . N © eee ween a
0.2 4
|
! 0.6 0.8
o 1 2 3 4 5 4 4.5 S 5.5 6 40 20 0 20 40 60 80 100
Supply Voltage (V) Supply Voltage (V) Ambient Temperature (°C)
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The IQ Family Data Sheet Supplement

Mechanical Specifications

Mechanical specifications for the different device and package combinations are shown on the following
pages. Data for the other package types will be available at a later date. Contact I-Cube Marketing for more

information.
MQUAD Package . D
Dimensions : o1 -
m - _me,
= =
— —
i |
i |
' — Vent Cap '
! ,/ |
i ,» | E1E
i O |
i |
| |
| ® |
 —  s—
Pin 1= =
w - L v
. Last Pin Top View
P 3 qge D O QUAD/144 QUAD/M00
ab
A max 152 | 3.96 | .128 | 3.26
Al min 014 | 035 | 011 | 0.28
max 021 | 053 | .019 | 048
A2 min 125 | 317 | 099 | 2.51
max 135 | 343 | 109 | 278
D min 1.219 | 3095 | .904 | 22.95
max 1.238 |31.45 | .923 | 2345
D1 min 1.086 |27.59 | 777 | 19.74
max 1.094 |27.79 | 781 | 19.84
E min 1.219 [ 30.95 | 667 | 16.95
max 1.238 |31.45 | .687 | 17.45
E1 min 1.086 |27.59 | .541 | 13.74
max 1.094 |27.79 | 545 | 13.84
C min 029 | 073 | 029 | 0.73
max 041 | 103 | .041 | 1.03
B min 009 | 022 | .009 | 022
max 014 | 035 | 014 | 0.35
e BSC. 0256 | 0.65 | .0256 | 0.65
Page 8 I-Cube, Inc.
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PQFP Package

Dimensions .
E
‘ i
i i
! i
| i
pin1 = | ® = |
U\UU .. MU0 T e
— Last Pin Top View
PANRRN TN
F 3 ; N
AN 11 N S 1 [ DA
p W Side View \\\XJ,/
'
‘ Dimension in
A mm.
(in.)
0.10
5 £ {10.004)
Detail X
» 0 » O POFP/144 PQFEP/100 PQFP/80 POFP
A max 157 | 3.99 130 3.30 127 3.23 | .098 2.45
At min .010 | 0.25 011 0.27 012 0.30 | .010 0.25
max 017 1 0.43 017 0.43 017 0.43 .015 0.38
A2 min 135 | 3.43 102 2.60 102 2.60 | .077 1.85
max 140 | 3.56 110 2.80 .110 2.80 .081 2.07
D min 1.219 |31.01 | 903 | 2295 | 904 | 2295 | .510 | 12.95
max 1.238 [31.49 | .923 2345 [ 923 | 2345} .530 | 13.45
D1 min 1,098 {2793 | .783 | 19.90 | .783 | 19.90 | .390 | 9.90
max 1.106 [28.14 | .791 20.10 | .791 20.10 | 398 | 10.10
E min 1.219 | 31.01 .667 16.95 | .667 | 16.85 | 510 | 12.95
max 1.238 131.49 | .687 17.45 | 687 | 1745 | .530 | 13.45
E1 min 1.098 |27.93 | .547 13.90 | .547 | 13.90 | .390 9.90
max 1.106 |28.14 | .555 1410 | 555 | 1410 [ .398 | 10.10
L min 029 {074 | 023 | 060 | .028 | 0.73 | .029 | 0.73
max .041 1.04 .039 1.00 .041 1.03 .041 1.03
B min 009 | 0.23 010 0.25 012 0.30 | .009 0.22
max 014 | 0.36 014 0.35 018 0.45 014 0.35
e BSC. .0256 | 0.65 | .0256 | 0.65 | .0315 | 0.80 | .0256 | 0.65
| 1-Cube, Inc. Page 9
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The IQ Family Data Sheet Supplement

: D .
TQFP Package ! D1
Dimensions B e ~ ;
il N .
! b
@ L
| o
‘ i i
s i
i | E1E
| |
i |
i |
: |
| L
| N
a o
pin1 = \® =
111 A0 e
- Last Pin Top View
//‘—Q‘"\ < —‘\\
(A ‘ / .
Al ITAW
NWo S Side View N X
Y
A
. 2
Detail X
Package Dimension
Table i
. . . .063
Al min 002 [005 [ .002 | 005 | .002 | 0.05 | .002 | 0.05
max 006 |015 | .006 | 0.15 | .006 | 0.15 | .006 | 0.15
A2 min 053 [135 | .053 | 1.35 | .053 | 1.35 | .053 | 1.35
max 057 | 145 | 057 | 145 | 057 | 145 | 057 | 1.45
D min 858 [21.80 | .622 | 1580 | .622 | 1580 | 465 | 11.80
max 874 2220 | 638 | 16.20 | .638 | 16.20 | .480 | 12.20
D1 min 783 [10.00 | 547 | 1390 | 547 | 13.90 | .390 | 9.90
max 791 |20.10 | 555 | 14.10 | .555 | 14.10 | .398 | 10.10
E min 858 (2180 | 622 | 1580 | .622 | 15.80 | .465 | 11.80
max 874 |22.20 | 638 | 16.20 | .638 | 16.20 | .480 | 12.20
Ed min 783 [19.90 | 547 [ 1390 | 547 | 13.90 | .390 | 9.90
max 791 |20.10 | .555 | 14.10 | 555 | 14.10 | .398 | 10.10
L min 018 [ 045 | .012 [ 030 | .018 | 045 | 018 | 0.45
max 030 | 075 | .028 | 070 | .030 | 0.75 | 030 | 0.75
B min 007 [0.17 [0.007 | 017 | .009 | 0.22 | .009 | 0.22
max 011|027 |0.111 | 027 | .015 | 0.38 | .015 | 0.38
e BSC. 0197 [ 0.50 | .0197 | 0.50 | .0256 | 0.65 | .0256 | 0.65
Page 10 I-Cube, Inc.
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The IQ Family Data Sheet Supplement

PLCC Package D a
Dimensions ‘ T A —— -
v o == == « Y 0.81/066 .
5 q/—--—-~—--—~~——~7;f— --------------- - .0327.026 .
045" +.003 — Ve —LastPin v .
g Pin 1 ID— b N !
C o =
5 =
t ] E“l E =] H
|
| ]
] E2
q 0o — ;
g H .
n D
N . .
B e e e e T T — - = = — T TS e 020" Min
020" T i :
Max [o50]* Sides Top View ~—A-—
3 Places
Dimension in
mm.
ML IUJ t (n.)
0,53/0.33 T T [0.10 ]
Wwe.013 T EIEI
D2 D2
Side View
Package D-mensuoni PLCC/84L PLCC/68L PLCC/SZL
Table |nch mm mch mch mm
A max 200 5.08 5 08 .200 5.08
Al min 090 2.28 .090 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 2413 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 8.27
E min 1.185 | 30.09 985 25.01 .785 19.93
max 1.195 | 30.35 | .995 25.27 .795 20.19
E1 min 1.150 | 29.21 950 24.13 .750 19.05
max 1.158 | 29.41 .958 24.33 756 19.20
E2 min 545 13.84 | 445 11.30 .345 8.76
max .565 14.35 | .465 11.81 .365 9.27
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The IQ Family Data Sheet Supplement 5‘

Pinout

Pinout information for the device and package combinations currently available is given on the following
pages. Contact I-Cube Marketing for data on other devices and packages.

1096 [MQUAD®, PQFP, and
. ™S OE; P048 | 109 OE;
TQFP Package] Pinout 2 DO 38 Pooe | 74 Podo | 110 PO
3 TCK |39 P023 | 75 VDD |111  Vss.PAD
4 VDD | 40 P024 | 76 Vss.PAD| 112 VDD
§ TRST* | 41 P025 | 77 POSO |113 PO75
6 Vss.PAD| 42 Vss.PAD| 78 P051 | 114 PO76
7 PO0O |43 VDD | 79 P052 | 115  Vss.PAD
8 POO1 | 44 PO26 | 80 P0O53 | 116 PO77
9 PO02 45 P027 81 Vss.PAD| 117 VSS
10 P003 | 46 P028 | 82 PO54 | 118  VDD.PAD
11 Vss.PAD| 47 P029 | 83 PO055 | 119 PO78/CAq
12 P004 | 48 Vss.PAD| 84 POS6 | 120 PO79/CA
13 POO5 | 49 P030 | 85 POS7 |121  POBO/CAz
14 PO06 | 50 PO31 | 86 Vss.PAD|122 PO081/CAs
16  P0O07 | 51 P032 | 87 P058 | 123 POB2/CA,
16 Voo.PAD| 52 P033 | 88 P059 | 124  Vss.PAD
17 Vss.PAD| 53 Vss.PAD| 89 VOD.PAD| 125 PO083/CAs
18 PO08 | 54 VOD.PAD| 90 PO060 | 126 POB4/CAg
19 PO09 | 55 P034 | 91 POs1 | 127 PO85/RAo
20 PO10 | 56 PO035 | 92 Vss.PAD|128 Vss.PAD
21 PO11 | 57 P036 | 93 P062 | 129  PO86/RA;
22 Vss.PAD| 58 P037 | 94 P063 | 130 PO87/RA2
23 P012 | 59 Vss.PAD| 95 FPO064 | 131 POB8/RA3
24 PO13 | 60 PO38 | 96 PO65 | 132 PO89/RA4
25 PO14 | 61 P039 | 97 Vss.PAD| 133 PO90/RAs
26 PO15 | 62 P040 | 98 P0S6 | 134 PO91/RAg
27 Vss.PAD| 63 P041 | 99 PO067 | 135 ICLK
28 PO16 | 64 VDD.PAD| 100 POS8 | 136  Vss.PAD
20 P017 | 65 Ves.PAD| 101 PO089 | 137  VDD.PAD
30 PO18 | 66 P042 | 102 Vop.PAD| 138  OCLK
31 PO19 | 67 P043 | 103 VSS |139  Vss.PAD
32 Vop.PAD| 68 P044 | 104 PO70 | 140  P092/Co
33 VSS | 69 P0as | 105 PO71 | 141  P093/C
34 P0O20 | 70 VSS | 106 PO72 |142  PO94/WE
35 PO21 | 71 PO046 | 107 P073 | 143 P095/STROBE
3 OFp 72 P047 | 108 OE; | 144 TDI
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The IQ Family Data Sheet Supplement

1Q64B [MQUAD PQFP, and  [EX ISy A P Y A O LY B

TQFP Package Pinout] TMS 26 OEp 51  P031 76 Vb
TDO 27  OF 52  P032 77 Vss

TCK 28  PO14 53 P033 78  PO4B/CA
Vbb 29  PO15 54  P034 79  POA49/CA,
TRST* | 30 Vgs.PAD | 55 PO35 80 PO50/CA;
Vss.PAD| 31  P016 56 P036 81 PO051/CA;
P000 32  PO17 57 P037 82 PO52/CA4
P0O1 383 Vgs.PAD | 58 Vgs.PAD | 83  Vgg.PAD
Vss.PAD | 34 Vpp.PAD | 59 P038 84  PO53/CAs
10 POO2 35 Po18 60 P039 85  P054/RAq
11 P0O3 3 P019 61 P040 86  Vss.PAD
12 Vpp.PAD| 37 P020 62 PO41 87  PO55/RA4
13 Vgs.PAD| 38  PO21 63 Vgs.PAD | 88 PO56/RA;
14 P004 39 Vgs.PAD | 64 P042 89 PO57/RAz
15  POO5 40  P022 85 P043 90  PO58/RA,
16 PO006 41  P023 66 P044 91  PO59/RAsg
17  P0O7 42 P024 67 P045 g2 ICLK
18 Vgs.PAD| 43  PO25 68 Vgs.PAD | 93  Vgg.PAD
19 P008 44 Vgs.PAD | 69 PO046 94  Vpp.PAD
20 P009 45  P026 70 P047 95 OCLK
21 PO10 46  PO27 71 Vgs.PAD | 86  PO6B0/Cq
22 PO11 47  PO28 72 Vpp.PAD | 87  P061/Cy
23 Vss 48  P029 73 Vgs 98  POB2/WE
24  PO12 49 Vss 74 OE; 99 P063/STROBE
25  P013 50 P030 75 OE; 100 TOI

OCRNOOOHEWN -

1Q64B [PLCC Packagel Pin#  Name | Pin# Name | Pin# Name |Pin# Name
Pinout 1 P0O05 22 PO56/RAp | 43 Vgg | 64 PO21
Note: 5 Ve | e v | e | S hom
88 Ss

;f:;i;r;a’;ﬁffa}%eﬁ}}ﬁr and 4 P003 25 POS4/RA; | 46 PO39 | 67 PO18
drivers for this package. 5 P002 26 PO53/CAs | 47 P038 | 68 Vgs

8 POO1 27 PO52/CA; | 48 PO037 | 69 PO17

7 P000 28 PO51/CA3 | 49 P036 | 70 PO16

8 TRST* 29 POSO/CA2 | 50 PO35 | 71 Vss

9 TCK 30 PO49/CA; | 51 P034 | 72 PO15

10 TDO 31 PO48/CAp | 52 PO033 | 73 PO14

11 ™S 32 Vpp 53 P032 | 74 OE;

12 TDI 33 OEs 54 P031 | 75 OEq

13 PO63/STROBE | 34 OE, 55 P030 | 76 PO013

14  P0B62/WE 35 Vss 56 P029 | 77 PO12

15 P061/C4 36 Vop 57 P028 78 Voo

16 P060/Co 37 P047 58 P027 | 79 PO11

17 OCLK 38  P046 59 P026 | 80 PO10

18 ICLK 39  P045 60 P025 | 81 P009

19 PO59/RAs 40  P044 61 P024 | 82 P0O8

20  PO58/RA4 41 P043 62 P023 | 83 P007

21 PO57/RAs3 42  PO42 63 P022 | 84 POOB
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‘ The IQ Family Data Sheet Supplement

1Q48 [PQFP, TQFP Package] Pinout

Pin # Name

Pin # Name

Pin # Name

S| Pin # Name

1 NC 21 NC 41 NC 61 NC
2 TCK 22 TMS 42 OCLK 62 TDI
3 TRST~ 23 PoO12 43 ICLK 63 PO36/CA3
4 P000 24 PO13 44 P024 64 PO37/CA4
5 PCO1 25 PO14 45 P025 65 PO38/CAs5
6 PO0O2 26 Vss.PAD 46 P026 66 Vgs.PAD
7 Vss.PAD| 27 PO15 47 Vsgs.PAD | 67 P039/RAg
8 P003 28 P016 48 P027 68 P0O40/RA 4
9 P0O04 29 PO17 49 P028 69 P041/RA;
10  POO0O5 30 Vpp.PAD | 50 P0O29 70 Vpp.PAD
11 Vpp.PAD| 31 Voo 51 Vpp.PAD | 71 Voo
12 PO06 32 PO18 82 P030 72 P042/RA3
13 PO0O7 33 PO19 53 P0O31 73 P0O43/RA4
14 PQOO8 34 P020 54 P032 74 PO044/RAs5
16 Vsgs.PAD 35 Vsgs.PAD 55 Vgs.PAD 75 Vgs.PAD
16 P009 36 P021 56 PO33/CAg| 76 P045/Cy
17 P0O10 37 P022 57 PO34/CA¢ | 77 P0O46/WE
18 PO11 38 PO23 58 PO035/CA, | 78 P047/STROBE
19  Oko 39  Vss 58 TDO 79 Vss
20 NC 40 NC 60 NC 80 NC
1Q48 [PLCC Package] Pinout
Pin#  Name | Pin# Name |Pin# Name |Pin# Name
1 PO05 18 Vbp 35 P029 52 Vbp
2 P00O4 19 Vpp.PAD | 36 P028 53 Vpp.PAD
3 P003 20 PO41/RAp | 37 P0O27 54 PO17
4 Vgs.PAD 21 PO40/RAy | 38 Vgs.PAD| 55 PO16
5 P0O02 22 PO39/RA, | 39 P026 56 PO15
6 PO0O1 23 PO38/CAs | 40 P0O25 57 P0O14
7 PO0O 24 PO37/CA4 | 41 P024 58 P013
8 TRST* 25 PO36/CAz | 42 ICLK 59 PO12
9 TCK 26 TDI 43 OCLK 60 T™S
10 Vss 27 TDO 44 Vss 61 OEg
11 P047/STROBE | 28 P035/CAz | 45 P023 62 PO11
12 PO46/WE 29 POQ34/CA;| 46 P022 | 83  PO10
13 P045/Co 30 PO33/CAo | 47 PO21 64 P0OO9
14 Vsgs.PAD 31 Vsgs.PAD 48 Vgg.PAD| 65 Vgs.PAD
15 P044/RA5 32 P032 49 P020 66 PO08
16 P043/RA4 33 P031 50 P0O19 67 P00O7
17 P042/RA3 34 P0O30 51 PO18 68 P006
‘J Page 14 [-Cube, Inc.
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The IQ Family Data Sheet Supplement

B [PQFP Package] Pinout

Pin # Name | Pin # Name | Pin# Name ‘Pin # Name
1 Vss 14 ™S 27 OCLK 40 P022/CA3
TCK 15 POQ7 28 ICLK 41 P023/CA4
TRST* 16 POO8 29 PO15 42 P024/RAq
P0O0OO 17 P00S 30 PO16 43 P025/RA4
POO1 18 PO10 31 Vss.PAD | 44 P026/RA,
Vss.PAD| 19 Vpp.PAD | 32 P0O17 45 Vpp.PAD
P0O2 20 Voo 33 PO18 46 Voo
P003 21 PO11 34 Vsgs.PAD | 47 P027/RA3
Vgs.PAD| 22 Vgs.PAD | 35 PO19/CAq | 48 P028/RA4
10 PO04 23 P0O12 36 PO20/CA; | 49 Vss.PAD
11 POO5 24 P0O13 37 PO21/CAz | 50 P029/Cyp
12 POO6 25 PO14 38 TDO 51 PO30/WE
13 OE, 26 Vss 39 TDI 52 P031/STROBE

CONOOEWON

B [PLCC Package] Pinout

Pin # Name ! Pin # Name | Pin # Name !Pin # Name
1 P0O02 14 Vop 27 P0O18 40 Vbp
2 Vgs.PAD 15 Vpp.PAD | 28 PO17 41 Vpp.PAD
3 POO1 16 PO26/RAp | 29 Vgs.PAD| 42 P010
4 PO0OO 17 PO25/RA; | 30 PO16 43 P0O09
5 TRST* 18 PO024/RAg | 31 P0O15 44 P0O08
6 TCK 18 PO23/CA4 | 32 ICLK 45 P0O07
7 Vss 20 P022/CA3; | 33 OCLK 46 ™S
8 P047/STROBE | 21 TDI 34 Vss 47 OiEO
9 PO30/WE 22 TDO 35 P0O14 48 PO0O6
10 P029/Cq 23 PO021/CA> | 36 P0O13 49 P005
11 Vss.PAD 24 PO20/CA¢ | 37 P0O12 50 P004
12 P028/RA4 25 PO019/CAg | 38 Vgg.PAD| 51 Vgs.PAD
13 PO27/RA3 26 Vgs.PAD 39 PO11 52 P003
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The IQ Family Data Sheet Supplement

Configuring IQ Devices

The IQ devices in this family offer two configuration modes, aJTAG-based
serial mode and a much faster mode called RapidConnect. Table 8 shows
the number of JTAG cycles, configuration time and bit stream size for full
configuration of IQ devices. In addition, the number of JTAG cycles and
configuration time to Make or Break a single connection and change
attributes of one or more I/Os is shown in the table.

Operation ‘ 1Q320 |1Q240B| Q160 1Q1288
Complete Configuration | 68,000 | 54,000 | 22,000 | 18,000
[AIl /O ports plus all (3.4ms) [ (2.7ms) | (1.1ms)|(0.72ms)
crossbar switches)
1/0/B functions for one 1306 1306 666 666 410 410 218 218
or more I/O ports (65.3p8) | (65.3u8)|(33.3115){(33.318)[(16.4us) {(16.4us)|(8.7215) |(8.728)
Make or Break a single | 346 346 186 186 122 122 74 74
connection using JTAG |(17.3ps)|{17.3us)| (9.3us) | (9.3us) |(4.88us)|(4.88us)|(2.96p5)|(2.968)
Bitstream size for 17 KB [13.5KB[55KB | 45KB [25KB | 2KB [0.75 KB0.625KB
Complete Configuration

1064B | 1048
10,000 | 8,000 | 3,000
(0.4ms) [0.32ms) (0.15ms)

2,500
(.125ms})

Table 8: JTAG Cycles, Time (for 20 MHz JTAG Clock) and Bitstream
Size for Configuration

Incremental The RapidConnect is a special mode that allows fast switching of
Configuration Using connections by directly accessing the crossbar SRAM for writing. By using
RapidConnect RapidConnect, a single connection can be changed (made or broken) in 30

ns. This feature is very useful for real-time switching applications. Figure
2 shows a microprocessor interface for real-time configuration of the IQ
devices.

ADDRESS
paTA | | BUS
Bus | } a2
=
2 Ao
“,A‘ Porl,
: ft—»
CAe Port,
ARy
Aa, 1o
cPU S ——N
o
0
0.
Config- —e{WE Portym.
CLK neme-1
uration STROBE 1p yms Tek [«
Control L
=t Logic

1Q328

n=total number of usable /O pins
m = |/O pins used for RapidConnect
p = Row ar Column address bits to address the crossbar SRAM array

* Cq 15 not available on 1Q48 nd 1Q32B.

Figure 2: Target System Interface in RapidConnect Mode

The number of ports that can be addressed (switched) using the
RapidConnect mode are:

Device | 1Q320 | iQ240B  1Q160 101288 1Q96 ' 1Q64B | 1Q48

# of ports
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The IQ Family Data Sheet Supplement

-omponent Availability and Ordering Information

‘he following table lists the IQ devices and the different package options, speed grades and operating
emperature ranges that are currently available. Contact I-Cube Marketing for more up-to-date information
m product availability.

Package Pins

52 68

80

80 100 144 184 208 1.304 | 391 T 416
Type | PQFP_TQFP_ PLCC | PLCC | POFP TQFP | PLCC { PQFP MQUAD TQFP | POFP MQUAD TQFP [ PQFP MQUAD| POFP ‘MQUAD MQUAD| PPGA | PBGA
Code | PO52 TQ52 _ J52 J68 ! POBO TQB80 | Ja4 {PQ100 MQ100 TQ100[PQ144 MQ144 TQ144[PQ184 MO184{PQ208 MQ208|MQ304] PP391 PB416
RO e .. ; d . e ; ci ] cl
1Q320 -15 R A B — : ' : cl | el
-12 ‘ e ]lc
Q2408 200 ... R : Ci
-15 ' . e
-20 U . VRTINS AUUS T N <X RNN T I RO
1Q160 18] N [ N 1 R
-12 ; : cy  Ci o
-10 ‘ : c c
-20 . [T
1Q128B -16 : , C1 L G) [y e e
-12 . e e )
-10 . : H c . ¢c | vvrvTYyVUTTTrtyirttotyte
-15 = . <IW-T I AT I
1Q%6 A2l ; i et [ NN O SO I R
=10 ; ; ct_, cl . ¢l :
-6 ' s : [9] o] [o] :
553 U N R I Letler et et i
10648 A2 : ciryer "¢l ci : i
-10 ; o Cifeimei ;e 777 S A R RN
-6 c c ., ¢ ¢ : i RS AN AR
-12 (o3} Cl (o3 I : I R S SR RO | HE .
1Q48 A0 e e - ci el . ¢l PRRSRINING SUURTUE SN SR (RURNS S SR SO S
7 cl.l.ci €l U AR G S VAR R A SRR T N
-5 C C
-12] €I clL _Cl
1Q32B LAY Lo NS <X AU 1 K SN NI U AR S AN MU S AN AN N SR I R
e el el T
s c ¢ "¢
C = Commercial = 0° to +70° C
! = Industnial = -40° to +85° C
Table 9: Current Component Availability
k Y h ¥y
|
Number of Usable /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) 54 0 — / / \[)()\6
Py, 1.0
!
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