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Preliminary

TC160G and TC163G CMOS 0.8 micron
Gate Arrays for Low Voltage Operation  3V/3.3V

Description

The TC160G and TC163G 0.8 micron gate array series Libraries are compatible with the TC110G, TC140G

operate at 3V+0.3V or 3.3V=0.3V (low voltage). They have and TC160G.

a typical gate speed of 0.4ns and up to 210K usable gates. Both products are supported by the Toshiba Design

Low voltage operation reduces power consumption by about Environment which embraces popular CAE tools. Toshiba

50%, compared to 5V operation, making these products ideal has design centers around the United States and Canada to

for low power or battery-operated applications, including provide in-depth support.

laptops, notebooks, pen-based computers, and handheld Features

devices. Low power operation may allow the use of more ) .

cost-effective packaging. . P.rocess: 0.8 micron (drawn) CMOS Si-gate double or
The TC160G series uses the same power supply for both triple layer metal

the core and I/O circuits. The TC163G series uses two power ¢ Raw gates: from 6K up to 302K

rings for 1/O circuitry. One ring is set to operate at low voltage » Usable gates: from 2.4K up to 210K

and the other at 5V. There are no restrictions on low voltage e /O pads: up to 416 wire bond, up to 50% more with TAB

and 5V /O circuit placement.

The TC163G series provides an effective ASIC interface DRSS U iR

between 5V and low voltage components. When mixed * Reduced power consumption: up to 50%
voltage operation is not required, the TC160G offers a more ¢ Mixed low voltage/5V operation with TC163G
. economical solution. _ e Gate speed: 0.4ns (3.3V, 2-input NAND gate, fanout: 2)
Both gate array series use a sea-of-gates architecture « Output drive: up to 24mA at 5V, up to 12mA at 3V/3.3V

with two or three layers of metal interconnect. The products

are members of the Toshiba Digital System Arrays™ family. * Slew rate control buffers (SV only)

¢ Building-block memory, megacells and megafunctions
¢ Advanced packaging including TAB

Specifications and information herein are subject to change without notice.

TC160G Options TC163G Options
Part Gate (1) Estimated (2) Maximum I/O Part Gate (1) Estimated (2) Maximum /O
Number Complexity Usable Gates Pads (3) (4) Number Complexity Usable Gates Pads (3) (4)
TC160G TH1 302,000 210,000 416 TC163G T1 280,000 196,000 400
TC160G T2 235,000 164,000 368 TC163G T2 216,000 151,000 352
TC160G U2 302,000 120,000 416 TC163G S0 280,000 112,000 400
TC160G N5 235,000 94,000 368 TC163G L6 216,000 86,400 352
TC160G H7 177,000 71,000 320 TC163G GO 160,000 64,000 304
TC160G D2 132,000 53,000 280 TC163G B7 117,000 46,800 264
TC160G A8 108,000 43,000 256 TC163G 95 95,000 38,000 240
TC160G 70 70,000 28,000 208 TC163G 59 58,000 23,000 192
TC160G 54 54,000 22,000 184 TC163G 45 45,000 18,000 168
TC160G 41 41,000 17,000 160 TC163G 33 33,000 13,200 144
TC160G 33 33,000 13,000 144 TC163G 26 26,000 10,400 128
TC160G 22 22,000 8,800 120 TC163G 16 16,000 6,800 104
TC160G 16 16,000 6,400 102 TC163G 11 11,000 4,400 86
TC160G 11 11,000 4,400 84 TC163G 06 6,000 2,400 68
Notes: (1) Total gates. (3) Additional I/0 pads may be configured as Vpp/Vss, subject to
(2) Based on 40% array utilization for double-layer metal and ’ number and drive of output buffers.
70% for triple-layer metal. Actual utilization may vary, (4) Special test methodologies are required for greater than 256
depending on circuit configuration. 170 signals.
*This technical data may be controlled under U.S. Export Administration Regulations and may be subject TAEC
10 the approval of the U.S. Department of Commerce prior to export. Any export or re-export directly or
indirectly, in contravention of the U.S. Export Administration Regulations is strictly prohibited.
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ASIC

Absolute Maximum Ratings (Vgg = 0V)

TC160G/TC163G LOW VOLTAGE
CMOS GATE ARRAYS

Recommended Commercial Operating
Conditions (Vgg = 0V)

Symbol Parameter Rating Unit
Vop DC supply voltage _031047.0 vV Symbol Parameter Rating Unit
Vi DC input voltage —03t0Vpy+03 | V Voos DC supply voltage 271036 v
In DC input current +10 mA Vooa DC supply voltage 4.75105.25 \Y
Teg Storage temperature -40to +125 C Ta Ambient temperature 0t0 +70 C
DC Electrical Characteristics TC160G/TC163G TC163G
Specified at ambient temperature O to +70°C Vppe 1o = 3V/3.3V £ 0.3V Vppayo =5V = 5%
Symbol Parameter Condition Value Condition Value Unit
High level input voltage
TTL levet NA 2.2
Vi TTL level SCHMITT trigger NA Min 2.2 Min \4
CMOS level 0.8Vppg 3.5
CMOS level SCHMITT trigger 0.8Vpoe 4.0
Low level input voltage
TTL level NA 0.8
Vi TTL level SCHMITT trigger NA Max 0.8 Max \
CMOS level O'ZVDDB 1.5
CMOS level SCHMITT trigger 0.2VppR 1.0
I High level input cujJrrent Vin = Viooe -10/10 Min/Max Vin = Vopa -10/10 MinMax | pA
Input buffer with pull-down Vin = Vops 10/200 Vin = Vopa 10/200
I Low level input Cl'Jrrent Vin = Vsg -10/10 Min/Max Vin = Vss -10/10 MinMax | pA
Input buffer with pull-up Vin = Vss 200/10 Vin = Vss -200/10
High level output voltage
Type B4 log = —2mA 24 lon = —4mA 24
Type B8 lon = —4mA 24 lon = —8mA 2.4
Vou 242 O =~ Min o = o Min v
Type B16 lon = -8mA 2.4 lon = —16mA 2.4
Type B24 lon = —12mA 24 lon = —24mA 24
lon = —1HA Vppe—0.05 loy = ~1pA Vppa—0.05
Low level output voltage
Type B4 loL = 2mA 0.4 loL = 4mA 0.4
Type B8 loL = 4mA 0.4 loL = 8mA 4
VoL ype oL = 4m Max oL = 8m. 0 Max v
Type B16 loL = 8mA 0.4 loL = 16mMA 0.4
Type B24 loL = 12mA 0.4 loL = 24mA 0.4
loL = 1pA Vgg+0.05 loL = TRA Vgg+0.05
High impedance leakage current -10/10 -10/10
loz Qutput buffer with pull-up Vour = Vpog OF Vgg | —200/-10 | Min/Max | Vot = Vppa OF Vgg | —200/-10 | Min/Max | pA
Output buffer with puli-down Vour = Vppg O Vsg 10/200 Vour = Vpoa OF Vsg 10/200
SCHMITT trigger hysteresis voltage
VH TTL level NA Typ 0.5 Typ \
CMOS level 1.0 1.5
Ipps Quiescent supply current Vin = Vops Of Vss 60 Max Vin = Vopa OF Vag 100! Max UA

Note: (1) Design dependent.
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TC160G/TC163G Series Library

The cells are compatible with TC110G, TC140G and TC160G Memory
series macrocells and macrofunctions. Some cells cannot be .
used for low voltage TC160G operation. These cells include all ’j’:M'C single port RAM
TTL level input macrocells and slew rate control buffers. synchronous
¢ Separated I/0, 3 state output

Macrocells « Max. 4608 bit/block (8 ~ 256 word x 4 ~ 36 bit)
* Macrocell performance optimization (standard/high drive) * Read access time (tacc) 10ns typ.

M Il ivalent to SSI/MSI
* Macrocels equiv RAM-1 dual port RAM

Megafunctions « Asynchronous

* Multiplier, Barrelshifter, ALU e 1 read 1 wiite

* LSIVLSI CPU peripheral o Max 9216 bit/block (8 ~ 256 word x 4 ~ 36 bit)
Building-block memory (32 to 16K bit) * Read access time (tacc) 10ns typ.

* RAM cell

RAM-E triple port RAM
* Asynchronous
e 2 read 1 write

¢ Customer-defined architecture

Macrocelis * Max. 2304 bit/block (16 ~ 64 word x 4 ~ 36 bit)
Two drive options—standard and power—are available * Read access time (iacc) 8ns typ.
Function Types ROM
- * Contact Toshiba
Logic gate 62
Inverter/internal buffer 24 .
Macrofunctions
Tri-state internal buffer
Types
Delay buffer 6 Functions 74HC Series
Latch 21 Compatible Other
Flip-flop 36 Adders 1 4
Scan flip-flop 14 Comparators 2 6
Decoder 8 Counters 11 19
Multiplexer 14 Decoders 4 10
e B Flip-Flops 6 -
?r Gates 16 -
Ocelies 3 Multiplexes 10 11
Total 205 Registers 16 19
Others 7 8
JTAG Cells - 12
1/0 Macrocells o = 5
TC160G/TC163G Low Voltage ota
Function Types
Input buffer 21
Output buffer 24
Bidirectional buffer 56
TC163G, 5V
Function Types
Input buffer 27
Output buffer 24
Bidirectional buffer 112
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CMOS GATE ARRAYS

Megafunctions

XADD32 XFlIxxyy

® 32-bit binary full adder e First-in, first-out memory

¢ 830 gates (max.) ¢ 16K gates (max.)

XALU32 XPIT (under development)

® 32-bit ALU * Programmable internal timer
* 1090 gates (max.) * 3300 gates (max.)

XMPY8 XPPI8 (under development)

¢ 8 x 8 bit parallel multiplier
® 080 gates (max.)
XMPY16

¢ 16 x 16 bit parallel multiplier
¢ 3020 gates (max.)
XBRL16

* 16-bit barrel shifter

® 320 gates (max.)
XBRL32

* 32-bit barrel shifter

* 630 gates (max.)

* Programmable peripheral
interface

* 1300 gates (max.)

XUART (under development)

® Universal async receiver
transmitter

* 2100 gates (max.)

Range of packages available

or in development include:

* Ceramic PGA: 68 to 224

® Ceramic cavity down PGA: 155 to 391 (TC160G only)
*PLCC: 681084

* Plastic flat pack: 44 to 304

* Ceramic flat pack cavity up: 100 to 304

¢ Ceramic flat pack cavity down: 120 to 304

* Tape carrier package (TCP): 92 to 432

¢ Thin flat pack: 144 to 176

New package combinations are being added—so
for the latest on package availability ask for our
packaging data sheet.

Brand names and product names mentioned herein may be trademarks
or registered trademarks of their respective companies.

Toshiba America Electronic Components, Inc.

TAEC SALES OFFICES CENTRAL AREA

One Parkway North, Suite 500
NORTHWEST AREA . J
490-B Lakeside Drive Deerfield, IL 60015-2547

Sunnyvale, CA 94086-4705 o
TEL: (408) 737-9844 :

FAX: (408) 737-9905 SOUTH CENTRAL REGION

 PACIFIC NORTHWEST DISTRICT 277 E_Campbell Road.,
1838(2 2‘4\6\1 UL Richardson, TX 75081
Beaverton, OR 97006 e (é’é)) 480-0470
TEL: (503) 629-0818 :
FAX: (503) 629-0827

SOUTHWEST AREA

15621 Redhill Ave., Suite 205
Tustin, CA 92680

TEL: (714) 259-0368

FAX: (714) 259-9439
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NORTHEAST AREA

25 Mall Road, 5th Floor
Burlington, MA 01803
TEL: (617) 272-4352
FAX: (617) 272-3089

NORTHEAST REGION
(Mid-Atlantic Region)

303 Lippincott Center, Suite 120
Marlton, NJ 08053

TEL: (609) 985-3737

FAX: (609) 985-6814

SOUTHEAST AREA

Waterford Centre

5555 Triangle Parkway, Suite 300
Norcross, GA 30092

TEL: (404) 368-0203

FAX: (404) 368-0075

SOUTHEAST REGION

600 S. North Lake Blvd.,
Suite 250

Altamonte Springs, FL 32701
TEL: (407) 332-0966

FAX: (407) 339-3777

SOUTHEAST DISTRICT
5511 Capitol Center Drive,
Suite 308

Raleigh, NC 27606

TEL: (919) 859-2800

FAX: (919) 859-2898
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