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CG/CE46
0.65 Micron High Performance,
Low Power CMOS Gate Arrays

Description
The Fujitsu CG46 is a high performance, 0.65 µm drawn channel
length, digital CMOS gate array family. The CE46 is a 0.65 µm
drawn channel length, digital CMOS embedded gate array
product  family.  The CE46 offers full  support of diffused high
speed RAMs, ROMs and embedded megacells.  The CE46
series offers density and performance approaching that
achievable with standard cell solutions but with the time to market
advantage of traditional gate arrays.  Both product families
feature channelless (Sea–of–Gates) architecture with two layer
metal.

A 5.0 volt product, the CG/CE46 features low power and high pin
to gate count ratio.  These product families are optimized for cost
sensitive, high volume applications such as personal computers,
workstations and communication systems.  A wide variety of high
performance and cost effective packages are available including
PQFP, CQFP, TQFP, BGA and MCM’s.  Pin counts of up to 352
are available.

Features
• 0.65 mm drawn channel length

• 5V � 5% or 3.3V �  0.3V supply voltage

• Channelless, Sea–of–gates Architecture

• Internal gate delay of 300ps, F/O = 2, L= 1mm @ 5.0V

• CE46 RAM compiler supports Single/Dual Port RAM

• Supports JTAG boundary scan, full and partial scan

• PCI buffer available

• Clock net for optimized on–chip clock skew control

• High drive capability: 3.2, 8, or 12 mA in a single I/O slot
(24 mA available with double I/O)

• Optimized for 5V �5%, capable of 3.3V �0.3V

• Maximum toggle frequency is 175 MHz,  Supports system
clock frequencies in excess to 70 MHz

• CE46 Supports mixed 5V and 3.3V I/Os

• Supports all major third party  design tools including Ca-
dence, Mentor, Synopsys and Sunrise.

• Higher performance and 30% lower power than 0.8 µm
technology

• High pad to gate ratio
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DC CHARACTERISTICS
Measuring conditions: VDD = 5V ± 5%, Vss = 0 V, Ta = 70 �C

Parameter Symbol Test Conditions
Requirements

UnitParameter Symbol Test Conditions
Min. Typ. Max.

Unit

Supply Voltage IDDS Standby mode1 0.22 mA

CMOS level
Normal cell VDDx0.7 VDD

High-level input voltage VIH

CMOS level
Schmitt trigger VDDx0.8 VDD

VHigh-level input voltage VIH

TTL level
Normal cell 2.2 VDD

V

TTL level
Schmitt trigger 2.4 VDD

CMOS level
Normal cell VSS VDDx0.3

Low-level input voltage VIL

CMOS level
Schmitt trigger VSS 0.6

VLow-level input voltage VIL

TTL level
Normal cell VSS 0.8

V

TTL level
Schmitt trigger VSS 0.6

IOH=–2 mA 3

High-level output voltage VOH IOH=–4 mA 4.0 VDD Vg p g OH

IOH=–8 mA

DD

IOL=3.2 mA V

Low-level output voltage VOL
IOL=8 mA

VSS
0.4 V

Low-level output voltage VOL
IOL=12 mA

VSS
0.4

V

IOL=24 mA 0.5 V

Input leakage current
(Th i i )4

ILI
VI=0 to VDD

–5 5
�AInput leakage current

(Three-state pin input)4 ILZ
VI=0 to VDD

–5 5
�A

Input pull-up/pull-down 
i 5

RP Pull-up VI = VSS
25 50 100 kΩInput pull-up/pull-down 

resistors5
RN Pull-down = VI = VDD

25 50 100 kΩ

NOTES:
1. VIH = Vdd and VIL = VSS, the memory is in the standby mode
2. If an input buffer with pull–up/pull–down resistor is used, the supply current may not be assured depending on the circuit

configuration.
3. The high level output voltage of the IOL=8mA type output buffer is identical to that (IOH = 2mA) of the IOL = 3.2mA type output

buffer.
4. If an input buffer with pull–up/pull–down resistor is used, the input leakage current may exceed the above value.
5. Either a buffer without a resistor or with a pull–up/pull–down resistor can be selected from the input and biodirectional buffers.
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Requirements Unit

Supply Voltage VDD VSS
1 –0.5 to +6.0 V

Input voltage VI VSS
1 –0.5 to VDD +0.5 V

Output voltage VO VSS
1 –0.5 to VDD +0.5 °C

Operating temperature Ta
Plastic –40 to +85

°COperating temperature Ta Ceramic –55 to +125
°C

Storage temperature TST
Plastic –40 to +85

°CStorage temperature TST Ceramic –65 to +150
°C

Type/Condition VO = VDD VO = OV

Normal Type OIL=3.2 mA +40 –40

Output current lo3
Power-type OIL=8 mA +80 –40

mAOutput current lo3
High-power type OIL=12 mA +120 –60

mA

Double high-power type OIL=24 mA +180 –90

Overshoot — VSS
1 +1.0 V  to max.2

Undershoot — VSS
1+1.0  V to max.2

NOTES:
1. VSS = 0V
2. For 50 ns max.
3. For one second per pin

RECOMMENDED OPERATING CONDITIONS (5.0V)

Parameter Symbol
Requirements

UnitParameter Symbol
Min. Typ. Max.

Unit

Supply Voltage VDD 4.75 5.0 5.25 V

High-level input voltage
CMOS level

VIH
VDDx0.7 — VDD

VHigh-level input voltage
TTL level

VIH 2.2 — VDD
V

Low-level input voltage
CMOS level

VIL
VSS

1 — VDD x 0.3
VLow-level input voltage

TTL level
VIL VSS

1 0.8
V

Operating temperature Ta 0 25 70 °C

NOTES:
1. VSS = 0V

RECOMMENDED OPERATING CONDITIONS (3.3 V)

Parameter Symbol
Requirements

UnitParameter Symbol
Min. Typ. Max.

Unit

Supply Voltage VDD 3.0 3.3 3.6 V

Operating temperature Ta 0 — 70 °C
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INPUT/OUTPUT PIN CAPACITANCE
Parameter Symbol Requirements Unit

Input pin CIN Max. 16 pF

Output pin
IOL = 3.2 mA, 8 mA, 12mA type

COUT
Max. 16

pFOutput pin
IOL = 24 mA type

COUT Max. 18
pF

I/O pin
IOL = 3.2 mA, 8 mA, 12mA type

CVO
Max. 16

pFI/O pin
IOL = 24 mA type

CVO Max. 18
pF

Measuring conditions: Ta=25 °C
VDD=VI=OV, f=1 MHz

PACKAGE AVAILABILITY
Package Array

CE46 – F10 F20 F30 F40 F50 F60 F70 F80 F90

CG46 – 533 713 833 — 104 — 134 — 194

QFP100 P P P P P

QFP160 P,C P,C P,C P,C P,C P,C P,C P,C P,C

SQFP80 P P P

SQFP100 P P P P

SQFP144 P P P P P P P P

SQFP176 P,C P,C P,C P,C P,C P,C P,C P,C

SQFP208 P,C P,C P,C P,C P,C P,C P,C P,C P,C

SQFP240 P,C P,C P,C P,C P,C P,C P,C P,C

SQFP256 P,C P,C P,C

TQFP100 P P P P P P P P

BGA256(B) P P P P P P

BGA352(B) P P

BGA352(C) P P P P

NOTES: P: Plastic
C: Cerquad
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DC CHARACTERISTICS at 3.3V Operating Conditions
Measuring conditions: VDD = 3.3V ± 0.3V, Vss = 0 V, Ta = 0� to70 �C

Parameter Symbol Test Conditions
Requirements

UnitParameter Symbol Test Conditions
Min. Typ. Max.

Unit

Supply Current IDDS Standby mode *1 — — 202 �A

High-level input voltage VIH CMOS level
Normal cell * 3 VDDx0.7 — VDD

High-level input voltage VIH CMOS level
Schmitt trigger * 4 VDDx0.8 — VDD

V

Low-level input voltage VIL CMOS level
Normal cell * 3 VSS — VDD

V

Low-level input voltage VIL CMOS level
Schmitt trigger * 4 VSS VDD

IOH = –1 mA * 5

IOH = –1 mA * 6

High-level output voltage VOH
IOH = –2 mA * 7

VDD–0.3 — VDD V

IOH = –4 mA * 8

IOL = 2 mA * 5 V

Low-level output voltage VOL
IOL = 4 mA * 6

VSS — 0.4
V

Low-level output voltage VOL
IOL = 6 mA * 7

VSS — 0.4
V

IOL = 12 mA * 8 V

Input pull-up/pull-down 
i t *4

RP Pull-up VI = VSS 40 150 350
kΩInput pull-up/pull-down 

resistors *4 RN Pull-down = VI = VDD 40 100 200
kΩ

NOTES:
*1. VIH = VDD and VIL  = VSS, the memory is in the standby mode.
*2. If an input buffer with pull–up/pull–down resistor is used, the supply current may not be assured depending on the circuit

configuration.
*3. Equivalent to CMOS Input terminal.
*4. Equivalent to CMOS Schmitt Input terminal.
*5. Equivalent to IOL= 3.2mA ouput (at VDD = 5V).
*6. Equivalent to IOL= 8mA ouput (at VDD = 5V).
*7. Equivalent to IOL= 12mA ouput (at VDD = 5V).
*8. Equivalent to IOL= 24mA ouput (at VDD = 5V).

All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical semiconductor applications.  Complete information sufficient for
construction purposes is not necessarily given.

The information contained in this document has been carefully checked and is believed to be reliable. However, Fujitsu assumes no responsibility for
inaccuracies.

The information contained in this document does not convey any license under the copyrights, patent rights or trademarks claimed and owed by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

This document contains information on a new product. Specification and information herein are subject to change without notice.

No part of this publication may be copied or reproduced in any form or by any means, or transferred to any third party without prior written consent of Fujitsu.

This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields.  However, it is advised that normal
precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high impedance circuit.
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED
Electronic Devices International
Sales and Engineering Support Division
1015, Kamikodanaka Nakahara-ku,
Kawasaki 211, Japan
Tel: (044) 754-3753
FAX: (044) 754-3332

North and South America

FUJITSU MICROELECTRONICS, INC.
Logic Products Division
3545 North First Street
San Jose, CA 95134-1804, USA
Tel: 408-922-9000
FAX: 408-432-9044

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10,
6072 Dreieich-Buchschlag,
Germany
Tel: (06103) 690-0
Telex: 411963 
FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
51 Bras Basah Road,
Plaza By The Park,
#06-04 to #06-07
Singapore 0719
Tel: 336-1600
Telex: 55573
FAX: 336-1609

Sales Offices

California
2880 Lakeside Drive, Suite 250
Santa Clara, CA 95054
(408) 982–1800

Century Center
2603 Main Street, #510
Irvine, CA 92714
(714) 724–8777

Colorado
12000 North Washington Street, #370
Thornton, CO 80241
(303) 254–9901

Georgia
3500 Parkway Lane, #210
Norcross, GA 30092
(404) 449–8539

Illinois
One Pierce Place, #1245
Itasca, IL 60143–2662
(708) 250–8580

Massachusetts
1000 Winter Street, #2500
Waltham, MA 02154
(617) 487–0029

Minnesota
3800 West 80th Street, #430
Bloomington, MN 55431–4419
(612) 893–5570

New York
898 Veterans Memorial Highway
Building 2, Suite 310
Hauppauge, NY 11788
(516) 582–8700

Oregon
15220 N.W. Greenbrier Parkway, #360
Beaverton, OR 97006
(503) 690–1909

Texas
14785 Preston Rd., #274
Dallas, TX 75240
(214) 233–9394

20515 SH 249, Suite 485
Houston, TX 77070
(713) 379–3030
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