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A smallest possible board footprint

E Mechanical package structures such as lead frames and
heat slugs are eliminated, asl\#astic encapsulation

E Available as knowsgood die (KGD) or bumped die
using waferlevel chip scale (WLCSP) packaging

technology

>

Lowest cost solution, eliminating costs

associated with encapsulated packages

>

pin -coun t packaged devices

>
m ms

m ms

KGD in waffle pack

m

A WLCSP redistribution

E No signal integrity issues often associated with mountlngo\

substrates

E Robust electrical connections minimize resistance and A

inductance

Table 1.

Up to 90% less weight than equivalent

Very flexible delivery options for KGD
Whole wafer uncut, with wafer map
Cut wafer mounted on blue tape, with wafer map
KGD on tape and reel
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program

Figure 1. iCE65L04 Known G ood Die
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A WLCSP technology eliminates need for KGD

Selectable die thickness: 4.0, 10.0, or 31.0 mil

layer technology exhibits
excellent electrical characteristics

iCE65 Ultra Low -Power Programmable Logic

manufacturing flow
Devices use standard PCB reflovountingmethods
Eliminates need for wire bonding and lead frames

ms

E Available in 0.4mm pitch (CS) or 0.5mm pitch (CC)
Laser etched custom marking available for

WLCSP devices

Full wafer custom programming of Non

-Volatile

Configurat ion Memory (NVCM) available

DiePlus Family Summary

iICE65L01 iICE65L04 iICE65P04 iICE65L08
Logic Cells (LUT + Flip -Flop) 1,280 3,520 3,520 7,680
RAM4K Memory Blocks 16 20 20 32
Maximum Programmable 1/0 Pins 95 176 174 222
Maximum Differential Input Pairs 0 20 20 25
Size 2.5mm x 2.5mm 3.9mm x 3.2mm 3.8mm x 3.1mm 4.8mm X 4.4mm
Wafer Level Chip Scale Package CS36 CS63 CC72
Package, WLCSP I/O Pins 25(0) 48(4) 55(8)
Known Goo d Die, KGD I/O Pad s 95(0) 176(20) 174(20) 222(25)
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iICE65 Ultra Low -Power DiePlus = Family

I ndustryés most advanced packages

The iCE65 mobileFPGA family uses the most These devices can then be mounted to printed circuit
advanced packaging technology available, boards just like standard ball grid array devices. By
using WLCSP, iCE65 mobileFPGAs offer very small

DiePlus™

footprints and eliminge standard plastic package costs.

- : £ -
KGD CS36 CS63 CC72
25X 2.5 mm 3 X4 mm 4 X5 mm

(planned)

including Wafer Level Chip Scale Packaging
(WLCSP). WLCSP technology dads a

redistribution layer to a bare die, allowing standard
mounting balls to be added.

-
s a1
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Ordering Information: WLCSP

Figure 2 describes theéCE65 ordering codes for all packaged components. See the separate iCE DICE data she
when ordering diebased products.

Figure 2: iCEB5 Ordering Codes (WLCSP)

i CE65 LO4 F -L CB 132 C

Logic Cells (x1,000) Temperature Range
LO1, LO4, P04, LO8 C = Commercial _
(Ta= 0° to 70° Celsius)
. . I = Industrial
Configuration Memory (Ta= 140° to 85° Celsius)
F = NVCM + reprogrammable Package Leads
Power Consumption/ Package Style
Speed
- L = Low power CC = wafer level chip-scale package (0.5 mm pitch)
- T = High speed CS = wafer level chip-scale package (0.4 mm pitch)
iCE65 devices offer two power consump o n speed option&d o rSdtearnidnagr dc opdr

standby and dynamic pléwpr ov bsmaliopd gbar The 0

Similarly, ICE65 devices are available in two operating temperature ranges, one for typical commecaioagpli
the other with an extended temperature range for industrial and telecommunications applications. The orderin
code also specifies the device package option.

iCE65 Footprint Diagram Conventions

Figure 3iillustrates the naming conventions used in the following footprint diagrams. Each PIO pin is associate
with an I/0O Bank. PIO pins in I/O Bank 3 that support differential inputs are also numbered by differential input
pair.

Figure 3. CS and CC Package Footprint Diagram Conventions

1A’\/ Ball column number

Ball row number Single-ended PIO Numbering

A A
A | PIOCO PICQ:
Ly I
Ball number Al - 1/0 bank number
B PIC3/ Differential Input Pair Numbering
Dliffer(tergial DPO7A P100/
nput Pair TR SIAT
Ingicators oAy T iDPOTA:
A PIO3/ ' pair pin polarity
C Pair number
B Differential Pair

'—w‘f\Dot indicates unconnected pin
for iICE65L04 in CB284 package

SiliconBlue Technologies  Corporation (2.0.4, 23-AUG2010)
www.SiliconBlueTech.com 3




iCE65 Ultra Low -Power DiePlus € Family

CS36 Wafer -Level Chip -Scale Ball Grid Array

The CS36 package is a walierel chipscale package with 0.4 mm ball pitch. The iCE65L01 is the only device
available in this pckage.

Footprint Diagram

Figure 4 shows the footprint diagram for the 3&ll waferlevel chipscale package (CS36Figure 3 shows the
conventions used in the diagrartompared to other packages, the footprint may appearitgit flipped because

the balls on the CS36 package are mounted on the same side as the active circuitry. In other packages, the ball
mounted on the opposite side from the active circuitry.

Se=Table2for a complete, detailed pinout for the-Béll waferlevel chipscale BGA packages.
The signal pins are also grouped into the four I/O Banks and the SPI interface.
Figure 4. iIC65L01 CS36 Wafer -Level Chip -Scale BGA Footprint (Top View)

| I/O Bank O
1 2 3 4 5 6

PIOCESHMITEE PIOQA

i P10Q P10OC PIO3B

I/O Bank 1 |
5

O O W >r

PIO B PIOQPIO % C v

PIO1PIO Sl D

/O Bank

ERIOSPIOSrcccr ¥ PIO3 PIOZ E —

SPI_SC|

|PIOﬁPIOS|CDON _=. Nrio3F

SPI_SS
5 6
| SPI Bankl |/o Bank2

Pinout Table

Table2 provides a detailed pinout table for the CS36 package. Pins are generally arranged by 1/0O bank, then by |
function. The CS36 pekage has no JTA@Ns. The CS36 has roold Boot, CBSELO and CBSHiids.

~ Table2: iCE65L01 CS36 Wafer -level Chip -scale BGA Pinout Table

 BallFuncon | BallNumber | Tye [ Bank |
| GBIN 0
| GBINL/PIOO | Bs GBIN 0

PIOO A2 PIO 0

PIOO A6 PIO 0

PIO0 B4 PIO 0

PIOO B5 PIO 0

PIO0 C4 PIO 0

VCCIO_0 A4 VCCIO 0

GBIN2/P101 | B2 GBIN 1
GBIN3/PIO1 | Bl GBIN 1
PI1O1 C2 P10 1

PI1O1 D2 P10 1

PI1O1 D3 P10 1

VCCIO_ 1 | C1l VCCIO 1

(2.0.4, 21-AUG2010) SiliconBlue Technologies  Corporation
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S’Iicon@:

Ball Function Ball Number Type Bank
CDONE CONFIG 2
CRESET B CONFIG 2
GBIN4/P102 GBIN 2
GBIN5/PIO2 GBIN 2
VCCIO_2 VCCIO 2
GBIN7/PIO3 GBIN 3
GBIN6/PIO3 GBIN 3
P103 PIO 3
PI1O3 PIO 3
P103 PIO 3
P1O3 PIO 3
P103 PIO 3
VCCIO_3 VCCIO 3
PIOS/SPI_SO PIO/SPI SPI
PIOS/SPI_SI PIO/SPI SPI
PIOS/SPI_SCK PIO/SPI SPI
PIOS/SPI_SS B PIO/SPI SPI
SPI SPI

GND GND

GND GND

VCC VCC

VPP_2V5 VPP VPP

SiliconBlue Technologies
www.SiliconBlueTech.com

Corporation

(2.0.4, 23-AUG2010)
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iCE65 Ultra Low -Power DiePlus € Family

Package Mechanical Drawing

Figure 5: CS36 Package Mechanical Drawing

CS36: 250x2.50 mm, 36-ball, 0.4 mm ball-pitch, wafer-level chip-scale
ball grid array

Top View Bottom View
Mark > gRT meclelelelelohd i
pinl  “liCE65LOLF 990000 I°
dot — CS36C — (slelslalele :
=] QQO0o00 |P
] NXXXXXX QOOCO0 |
Flz YYWW —S oo |F
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Top Side | 5] e
Coating —e—at{ = |
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o | =
Side View l I
I
. P LWL . .
4 Top Marking Format
e — - Y T e Line | Content Description
scription | Symbol || n. omina ax. | Un 1 [Logo Logo
Mumber of Ball Columns | X 6 Columns 5 iCE65LO01F Part number
Mumber of Ball Rows Y g Rows -T Power/Speed
Mumber of Signal Balls n 36 Balls 3 CS36C Package type
Body Si X E — 2.50 2.52 ENG Engineering
Pey=EE Y| D — 250 | 2.52 4| NXXXXXX] LotNumber
Ball Pitch = — 0.40 — 5 [YYWW Date Code
Ball Diameter b — 0.25 — i Thermal Resistance
Edge g.:‘l:.ﬁfnler to X E1 — 200 — Junctionto-Ambient
Y o1 _— 200 —_ “AX ] K20
Package Height A 0.801 0.840 0.879 OLFEM 200 LEM
Stand Off Al 017 | 020 | 023 12 2
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CS63 Wafer -Level C hip -Scale Ball Grid Array

The CS63 package is a walierel chipscale package with 0.4 mm ball pitch. The iCE65L04 is the only device
available in this package.

Footprint Diagram

Figure 6 shows the footprint diatam for the 6dall waferlevel chipscale package (CS63Figure 3 shows the
conventions used in the diagram. Compared to other packages, the footprint may appést|éipped because

the balls on the CS@®%ackage are mounted on the same side as the active circuitry. In other packages, the balls
mounted on the opposite side from the active circuitry.

SeeTable3for a complete, detailed pinout for the-B8ll waferlevel chipscale BGA packages.
The signal pins are also grouped into the four I/O Banks and the SPI interface.
Figure 6. iC65L04 CS63 Wafer -Level Chip -Scale BGA Footprint (Top View)

I/O Bank O
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Q e :
E e Veed Pio1{PO%| oz | PIO2 | PIO2 E=
cese
PIOS/|PIOS/, PICS/ | PICS/
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Pinout Table

Table 3 provides a detailed pinout table for the CS63 package. Pins are generally arranged by I/O bank, then by
function. The table also highlights the differential I/O pairs in I/O Bank 3. The CS63 package has pin3TAG

7Table 3: iICE65L04 CS63 Wafer -level Chip -scale BGA Pinout Table

Ball Function Ball Number

=

B5 GBIN 0
A5 GBIN 0
PIO0 A6 PI1O 0
PIO0 A7 PI1O 0
PIO0 A8 PIO 0
PI1O0 A9 PI1O 0
PIO0 B3 PIO 0
PI1O0 B4 PI1O 0
P100 B6 PI1O 0
PIO0 B7 PIO 0
P100 C5 PIO 0
P100 C6 P10 0
P100 C7 PIO 0
SiliconBlue Technologies  Corporation (2.0.4, 23-AUG2010)

www.SiliconBlueTech.com 7




iCE65 Ultra Low -Power DiePlus € Family

Ball Function Ball Number

A4 VCCIO 0
GBIN2/P1O01 C1 GBIN 1
c2 GBIN 1
PI1O1 Al PIO 1
PIO1 Bl PIO 1
PI1O1 C3 PIO 1
PI1O1 C4 PIO 1
PI1O1 D1 PIO 1
PI1O1 D3 PIO 1
PI1O1 D4 PIO 1
PI1O1 E3 PIO 1
P1O1 F1 PIO 1
MI:_ E1l VCCIO 1
CDONE G4 CONFIG 2
CRESET_B F4 CONFIG 2
G5 GBIN 2
G6 GBIN 2
P102 D6 PI1O 2
P102 E5 PIO 2
P102 E6 PI1O 2
P102 E7 PI1O 2
P102 F6 PIO 2
PI1O2 F7 PIO 2
P102 G8 PIO 2
P102 G9 PIO 2
PIO2/CBSELO D5 PIO 2
PIO2/CBSEL1 E4 PIO 2
G7 VCCIO 2
PIO3/DPO0 A c8 DPIO 3
PIO3/DPO 0B C9 DPIO 3
PIO3/DP 01A D8 DPIO 3
GBIN 6/PIO3/DP 02A E9 DPIO/GBIN 3
PIO3/DP 02B F9 DPIO 3
PIO3/DP 03B ES8 DPIO 3
PIO3/DP 03 A F8 DPIO 3
B8 VCCIO 3
PIOS/SPI _SO G3 PIO/SPI SPI
PIOS/SPI_SI F3 PIO/SPI SPI
PIOS/SPI_SCK F2 PIO/SPI SPI
PIOS/SPI_SS B G2 PIO/SPI SPI
Gl SPI SPI
A3 GND GND
D2 GND GND
D7 GND GND
F5 GND GND
B9 VCC VCC
E2 VCC VCC
VPP_2V5 B2 VPP VPP
VPP_FAST A2 VPP VPP

(2.0.4, 21-AUG2010)
8

SiliconBlue Technologies  Corporation
www.SiliconBlueTech.com




S’Iicon@:

Package Mechanical Drawing

Figure 7: CS63 Package Mechanical Drawing

CS63: 3.83 x 3.16 mm, 63-ball, 0.4 mm ball-pitch, wafer-level chip-scale
ball grid array
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Description | Symbol || Min. [ Nominal | Max. Units
Number of Ball Columns X 9 Columns
Number of Ball Rows Y 7 Rows
Number of Signal Balls n 63 Balls
) X E 3.81 3.83 3.85

Body Size
Y D 3.14 3.16 3.18
Ball Pitch e o} 0.40 o}
Ball Diameter b 0.23 0.25 0.29 mm
Edge Ball Center to X El o} 3.20 e}
Center D1 o} 2.40 o}
Package Height A 0.801 0.840 0.879
Stand Off Al 0.17 0.20 0.23

Top Marking Format

Thermal Resistance

Line | Content Description Junction-to-Ambient

1 |Logo Logo fp (°C/w)

5 iCEG5L04F | Partnumber O LFM 200LFM
T Power/Speed 40 32

3 €S63C Package type
ENG Engineering
NXXXXXXX | Lot Number

5 | YYWW Date Code

SiliconBlue Technologies  Corporation (2.0.4, 23-AUG2010)
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iCE65 Ultra Low -Power DiePlus € Family

CC72 Wafer -Level Chip -Scale Ball Grid Array

The CC72 package is wadlewvel chipscale ball grid array with 0.5 mm ball pitch. The iCE65L08 ity device
available in this package.

Footprint Diagram

Figure 8 shows the footprint diagram for the -Hall waferlevel chipscale package (CC72figure 3 shows the
conventions used in the diagram. Compared to other packages, the footprint may appegitléipped because

the balls on the CC72 package are mounted on the same side as the active circuitry. In other packages, the ball
mounted on the oppositeds from the active circuitry.

Se€Table4 for a complete, detailed pinout for the-Ball waferlevel chipscale BGA packages.
The signal pins are also grouped into the four I/O Banks and the SPI interface.
Figure 8: iC65L08 CC72 Wafer -Level Chip -Scale BGA Footprint (Top View)
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Pinout Table

Table4 provides a detailed pinout table for the CC72 package. Pins are geaeailyed by 1/0 bank, then by ball
function. The table also highlights the differential I/O pairs in I/O Bank 3. The CC72 package has nmn¥IAG

Table 4. iICE65L08 CC72 Wafer -level Chip -scale BGA Pinout Table

Ball Function Ball Number
GBINO/PIO0 B5 GBIN 0

A5 GBIN 0
P100 A3 P10 0
P100 A8 P10 0
P100 A9 P10 0
P100 B3 P10 0
P100 B4 P10 0
P100 B6 P10 0
P100 B7 P10 0
P100 C5 PI1O 0
P100 C6 P10 0
(2.0.4, 21-AUG2010) SiliconBlue Technologies  Corporation
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Sili con@:
Ball Function Ball Number

A7 VCCIO 0

GBIN2/P1O1 D2 GBIN 1

D1 GBIN 1

PIO1 Bl PI1O 1

PIO1 B2 PI1O 1

PIO1 Cil PI1O 1

PI1O1 (07 P10 1

PIO1 C3 PI1O 1

PIO1 C4 PI1O 1

Pl1O1 D3 P10 1

PIO1 D4 PI1O 1

P1O1 D5 P10 1

PIO1 E3 PI1O 1

PIO1 E4 PI1O 1

PIO1 F2 PI1O 1

PIO1 F3 PI1O 1

PIO1 Gl PI1O 1

E2 VCCIO 1

CDONE H4 CONFIG 2

CRESET_B 4 CONFIG 2

H5 GBIN 2

G5 GBIN 2

P1O02 ES PIO 2

P102 F6 PI1O 2

P102 G6 P10 2

P102 H8 PI1O 2

P102/CBSELO (53] PI1O 2

P102/CBSEL1 F4 PI1O 2

H6 VCCIO 2

PIO3/DP00 A B9 DPIO 3

PIO3/DP0O 0B B8 DPIO 3

PIO3/DP01 A (074 DPIO 3

PIO3/DP0O 1B C8 DPIO 3

PIO3/DP02 A D7 DPIO 3

PIO3/DP0 2B D8 DPIO 3

PIO3/DP03 A D6 DPIO 3

PIO3/DP0 3B E6 DPIO 3

PIO3/DP 04 A E8 DPIO 3

GBIN 6/PIO3/DP 05A F8 DPIO/GBIN 3

PIO3/DP 05B F7 DPIO 3

PIO3/DP 06A G8 DPIO 3

PIO3/DP 06B G7 DPIO 3

PIO3/DP 07A G9 DPIO 3

PIO3/DP 07B H9 DPIO 3

C9 VCCIO 3

PIOS/SPI_SO H3 PIO/SPI SPI

PIOS/SPI_SI G3 P1O/SPI SPI

PIOS/SPI_SCK G2 PIO/SPI SPI
SiliconBlue Technologies  Corporation (2.0.4, 23-AUG2010)
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iCE65 Ultra Low -Power DiePlus £

Family

— Bl Ema [l Gk | Type | Bank |
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A2

VPP
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Package Mechanical Drawing
Figure 9: iCE65L08 CC72 Package Mechanical Drawing

CC72: 4.3 x 4.7 mm, 72-ball, 0.5 mm ball-pitch, wafer-level chip-scale
ball grid array
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Description | symbol || Min. | Nominal [ Max. Units Line | Content Description
Number of Ball Columns | X 9 Columns 1 |Logo Logo
Number of Ball Rows Y 8 Rows 2 iCE65L08F Part number
Number of Signal Balls n 72 Balls -T Power/Speed
Body Size X| E 8 469 | 471 3 | CC72C | Package type
. Y| b 8 4214 | 429 ENG Engineering
Ba?latllizlr:mc;er E 0627 8-22 0637 4| NXXXXXX] LotNumber
Edge Ball Center to X El d 4.00 ) mm S _|YYWW Date_ Code
Center vy | bt 3 350 | ¢ Thermal Resistance
Package Height A 0.841 0.880 0.919 3 tonto-Ambient
Stand Off AL 5 0.25 3 unct IJ(:ero-/ r: ;eg
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37 30
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Ordering Information: KGD
Figure 10 describes the iCE65 Known Good Die product ordering codes.
Figure 10: iCE65 Ordering Codes (KGD)

iCE65L 08 F -L DT 310 C W

Logic Cells (x1,000)
01, 04, OB
Configuration Memory
F = Nonvolatile Configuration Memaory
(NVCM) + Reprogrammable
Power Consumption

-L = Low power %1.2'# or 1.0V operation)
=T = High speed ( 1.2V operation)

Die-based Product

i CE65 FPGA devi
havelowsa ndby and

ces are
dynami c

Delivery Option

= Whote wafer, uncut, with wafer map
B = Whale wafer, sawed, with wafer map,
mounted on blue tape
= Tape and real, good die anly
= Waffle pack, good die only

Temperature Range
C = Commercial
= Industrial
Wafer/Die Thickness
R
= 10.0 mi o Gellvery Option |
30=310mi | T
T0 | W0 | V&5 | Tes | Tes
0.0 [ Wa | Ves | Yes | Yes
1.0 | ves | o
available with twé podering

peleropd o msu pppeeddogice s Thh e hde r

Please consulthe die distributor or SiliconBlue Technologies Corporatidiefore ordering to verify lorggrm

availability of these die products.

Specifications discussecetr ei n ar e s

ubject to change without not

with no guarantees or warranties, expredsr implied.

Die Samples

Die samples are available through an authorized SiliconBlue sales representative. Sample&ledeuptested,
but with expected high yield (about 90%). Samples are delivered in waffle pack with 4 mil die thickness.

Functional Specifications
Please

refer to the packaged product data sheet foundthen SiliconBlue Technologies webite

(wwwe.siliconbluetech.corh for functional and parametric specifications. The specifications are provided for

reference only.

Physical Specifications

Table5lists key physical charéeristics of each iCEGS die.

. Tableb5: KDG Physical Specificatons

Feature Dimension |

Wafer Diameter 300 mm (12 inches)

Wafer Thickness 31 mil, 10 mil, or 4 mil, specified in order code, Figure 10
iCE65L01 2490 T m 20pum, 5

D o iCE65L04 3,870 T mum 3, 200

Die Size (stepping interval) {CE65R04 3.830 imum 3,080
iCE65L@ 4,810 pm x 4,394 um

Scribe Width Along X -Axis (dsw_X) 160 um

Scribe Width Along Y - Axis (dsw_Y) 160 um

Bond Pad Size (min) 61 um X 75 um

Passivation Openin gs (min) 58 um x 72 um

Minimum Bond Pad Pitch (staggered) 35 um

SiliconBlue Technologies
www.SiliconBlueTech.com

Corporation
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iCE65 Ultra Low -Power DiePlus € Family

Die Attach Guidelines

A Bond Wires: Connect die pads using gold wire. The preferred bond wire diameter is 0.7 mil, not to exceed O.
mil.
A Preferred Attachments: If possible within the apptiation, attach all pads. If not possible, follow the following
connection guidelines.
A VvCC Connections: A minimum of four VCC attachments are required. The four VCC attachments must use two
sets of adjacent VCC pads. Pads 259 andnZbéble9 are an example of an adjacent pad set.
A VCCIO Connections: A minimum of two VCCIO pads must be attached in every I/O bank used.
E A minimum of two VCCIO_2 pads in I/0 Bank 2 must be attached. The VCCIO_2 connectianréirentrigger the
PowerOn Reset (POR) circuit.
E A minimum of two VCCIO_1 pads in /0 Bank 1 must be attashleds the TRST_B péattached to ground, disabling
the JTAG interface.
» If the JTAG interface is disabled, then ground the JTAG input pins,
attached to pads TDI, TMS, TCK and TRST_B to ground.
» If the JTAG interface is disabled, then leave the Jodt@ut pin unconnected, pad TDO
E If1/0O Bank 3 is used in the application, connect the following pads as directed.
» Attach a minimum of two VCC (Ptispads.
» Attach a minimum of two GND (Post) pads.
» Attach a minimum of one VCCIO_3 (Level) pads and electrically connect to other attached VCCIO_3 pads
» Attach at least one VCC (Pre) pad.
» Attach at least one GND (Pre) pad
» The VCC (Core) and GND (Core) padsy be left unconnected if the required numbers of VCC and GND
pads are attached elsewhere.
» If using an SSTL I/O standard, attach VREF to a valid reference voltage as described in the iCE65 fan
data sheeaind attach GND (Shield) pa ground.
» If not udng an STTL /O standard, attach VREF to ground.
E If unused in the application, the VCCIO connections to 1/O Bank 0 and 1/0 Bank 3 can be left disconnected or attached t
ground.
A VPP_2V5 Connection: The VPP_2V5 pauiust attach to a valid voltage, as ddsed in the iCE65 family data
sheet, to trigger the Pow#dn Reset (POR) circuit.
A VvCC_SPI Connection: At least one VCC_SPI pad must attach to a valid voltage, as described in the iCE6
family data sheet, to trigger the Pow@n Reset (POR) circuit.
A GND Connections: A minimum of two GND connections must be attached in every 1/0 bank used.
(2.0.4, 21-AUG2010) SiliconBlue Technologies  Corporation

14

www.SiliconBlueTech.com




S’Iicon@:

Physical Spec ifications: iCE65L01

Figure 11 showé¢ physical outlines of iICE65LAE on a wafer, including pad orientation and physical origin. The
bond pad identifiation and coordinates are provided in Table 6. Table 5 lists key physical characteristics of eac

iICE65 die.
Figure 11: iCE65L01 Die Outline
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iCE65 Ultra Low -Power DiePlus € Family

- iICE68LO01

Table 6 listeeach of the 166 bonding pads on an iCE68EQite. The pad number begins in the upper left corner of
the die, as shown in Figure 11, and increments in a cetlotdwise direction around the perimeter of the die.
Each bonding pad is identified. 8& names are colmoded by function. /O pairs are grouped together with a
thick surrounding box. These pairs in I/O Bank 3 represent an optional differential input or output. In all other
banks, these pairs represent an optional differential outpuhe pad coordinates are measured relative to the
origin, in the lower left corner of the die.

Table 6. iCE65L01 Bond Pad Listing and Coordinates (Relative to Origin)

Bond Pad Listing and Coordinates

From Origin ___FromOrigin_|
Signal Name | Signal Name S X (um) | Y (um) |
1 PIO3_00 37.5 2060.13 40 PIO3=21 139.5 515.13
2 PIO3 01 139.5 | 2010.13 41 PIO3 22 37.5 465.13
3 p|o3:02 375 1960.13 42 PI03i23 139.5 415.13
4 PIO3 03 139.5 | 1910.13 43 PIO3 24 375 365.13
"5 S /5 | 186013 44 PIO3 25 139.5 315.13
6 BNE\DI 1395 | 1810.13 45 P102_00 139.5 307
7 BRI 375 | 1760.13 46 PI02 01 375 357
8 VCCIO_3 139.5 | 1710.13 7T PI02 02 s o
9 P1O3 04 37.5 1660.13 48 PIO2 03 375 457
10 PIO3_05 139.5 | 1610.13 m Pl02 04 T =
11 PIO3_06 375 | 1575.13 50 PI02_05 375 557
12 PI03_07 139.5 | 1540.13 = P02 06 G p—
13 P103_08 37.5 1505.13 52 PIO2 07 375 657
14 PIO3 09 139.5 | 1470.13 m s e
15 GND 375 | 1435.13 Bl  cco: BN 797
16 1395 | 1400.13 55 PIO2 08 1395 762
17 37.5 | 1365.13 56 PIO2_09 37.5 797
18 139.5 | 1330.13 G —
19 P103_10 37.5 1295.13 GND 37.5 867
20 GBIN7/P103_11 1335 | 1260.13 GBIN4/PIO2_10 139.5 902
21 VCCIO_3 37.5 1225.13 ' PIO2_11 37.5 937
22 139.5 | 1190.13 T =
23 VCCIO_3 375 | 1155.13 oo e 1007
24 GBING/PIO3_12 139.5 | 1120.13 GBIN5/PIO2 12 1395 | 1042
25 | PIO3_13 375 | 1085.13 PIO2 13 375 1077
26 GND 139.5 | 1050.13 G T
27 ND 375 | 1015.13 375 1147
28 PIO3 14 139.5 980.13
29 PIO3_15 375 945.13 139.5 1182
30 PIO3 16 1395 | 910.13 375 1217
31 PIO3 17 37.5 875.13 139.5 1252
32 1395 | 840.13 375 | 1287
33 PIO3 18 375 | 80513 e L o2
34 PIO3 19 1395 | 770.13 375 1357
35 VCCIO 3 375 | 73513 [ RIGESTS Lo =02
36 | 1395 70013 74 P|02i16 37.5 1427
37 GND 375 665.13 75 PIO2_17 139.5 1462
38 1395 615.13 76 PIO2_18/CBSELO 37.5 1497
Mo PIO3 20 oy ot 13 77 PIO2_19/CBSEL1 139.5 1532
(2.0.4, 21-AUG2010) SiliconBlue Technologies  Corporation
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|__FromOrigin___|

|__From Origin___|

Signal Name Signal Name X (um)
78 CDONE 37.5 1602 | PIO1_19 | 22705
79 CRESET B 139.5 1652 PIO1 20 2372.5 | 1899.8
80 PIOS_00/SPI_SO 37.5 1702 VCCIO_1 2270.5 1949.8
81 PIOS_01/SPI_SI 139.5 1752 VCCIO_1 2372.5 | 1999.8
82 37.5 1802 2270.5 | 2049.8
83 PIOS_02/SPI_SCK 139.5 1852 2372.5 | 2099.8
84 PIOS 03/SPI_SS B 37.5 1902 VPP 2V5 2199.8
SFLVEC 131 | VPP_FAST | 2300.5
SPLVCeLOP 132 R 1884 | 24025
87 DI [ 2155 133 vCC 1834 2300.5
ss RN ;725 244.4 134 PIO0_00 1784 | 24025
8o TSN 22705 294.4 135 PIO0_01 1734 2300.5
oo ECCEEN 03725 344.4 136 PIO0_02 1684 2402.5
o1 TRST_B 22705 3944 137 PIO0_03 1634 2300.5
92 PIO1_00 2372.5 444.4 138 PICO_04 1584 20025
93 PIO1_01 2270.5 494.4 — o = R0 L
94 PIO1_02 2372.5 544.4 140 PIOO._ 06 1499 20025
95 PIO1 03 2270.5 594.4 Tt ] i R0 L
96 GND | 22705 679.4 m 1429 24025
2 Gh 2372.3 [ 143 PIO0_07 1394 2300.5
08 PIO1_04 2270.5 749.4 144 PIO0 08 1350 2402 5
99 PIO1 05 2372.5 784.4 -
= 145 PIO0_09 1324 2300.5
100 VCao 1 | 22705 819.4 146 PIOO 10 1289 2402 &
101 VCCIO_1 2372.5 854.4
= 1254 2300.5
102 PIO1_06 2270.5 889.4 VCCI0 0 1219 2402 &
103 PIO1 07 2372.5 924.4
= GBIN1/PIO0_11 1184 2300.5
4 2270.5 959.4
105 Ve 3725 994 4 GBINO/PIOQ_12 1149 2402.5
106 GBIN3/PIO1_08 22705 | 1029.4 865 2300.5
107 GBIN2/PIO1 09 23725 | 1064.4 830 | 24025
8 GND 2270.5 1259.4 . PIOO_13 | 795 2300.5
109 23725 | 1294.4 154 RO 760 | 24025
110 PIO1_10 22705 | 1329.4 155 MEMAVCCONNENN 25 | 23005
111 PIOL_11 23725 | 1364.4 156 PI00_14 690 | 24025
112 PIO1 12 2270.5 | 1399.4 157 RISDETD 655 2300.5
113 PIO1_13 23725 | 14344 i: :88‘13 222 zggs'z
Eg 22122 ;‘gij 160 PIO0 18 535 | 2402.5
117 PIO1_15 2372.5 | 1574.4 2o D - 2020
118 PIO1 16 22705 | 1609.4 163 o 385 2300.5
- 164 PIO0_20 335 2402.5
119 23725 | 1sad 165 PIO0 21 285 2300.5
120 22705 | 16794 166 PIO0_22 235 2402.5
121 2372.5 | 1714.4 =
122 PIO1_17 22705 | 1749.4
123 PIO1_18 23725 | 1799.4
SiliconBlue Technologies  Corporation (2.0.4, 23-AUG2010)

www.SiliconBlueTech.com

17




iCE65 Ultra Low -Power DiePlus € Family

Physical Specifications: iCE65L04

Figurel2shows the physical outlines of iGELO4 die on a wafer, including pad orientation and physical origin. The
bond pad identification and coordinates are prodde Table7. Table 5 lists key physical characteristics of each

iCE65 die.
Figure 12: \CE65L04 Die Outline
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