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NEW PRODUCT

INFORMATION

B Description

The LZ98 series is a channel-free gate array fabricat-

ed using silicon gate CMOS process technology.

it is deveioped to meet user’s requirements such as
large scale, high speed, high performance and multi-VO
function, which are suitable to consumer appliances to

industrial equipment.

Furthermore, Sharp offers powerful lineup of cell §i-
braries compatible with those of the L293, LZ95 series,
which allow each series to be replaced by the LZ298 se-

ries.

B Features

. CMOS process

1
2. Sea-of-gate structure
3

7. Usable gate count: 50%

8. /O buffers of multi-/O series

. Total gate count: 8000, 8000, 11000, 12000, LZ989000 128
13000, 16000, 17000, 23000, LZ9811000 136
24000, 30000 LZ9813000 142
4. Delay time: 0.6ns/gate (F.0.=3, |=1mm) 129817000 156
5. Output current:  12mA LZ9823000 184
6. Supply voltage: 2.01t0 5.5V
B Packages
DIP SDIP QFP SOP] CPGA QFJ
24128132140148|42164 48160|64}80/80{96(100{128|160| 28 |120{144|180| 44
Series Mode! No. olg .
LZ988000 ojo|lojolele sjo(o(o|o|ef o0 * [
Normal LZ29812000 oo [ AR RE]
Series |-£9816000 ® . L ALK ENK .
LZ29824000 . [ ejejole | e [ (]
LZ9830000 [ elejof|je | e ® [
LZ989000 |e[eje[sio|ele ejlejejo|esioje |Cle|e [
Multi-/0 LZ9811000 e |e|e e 0|0 0 ejojofe|e(sje |00 |0 o
Series |LZ29813000 e | ® ° * sjeloje|ojs| O (0] e
LZ29817000 |e | ® [ [ ojlelo|o|e|eo (e .
29823000 [ [ KB ERE] (KR K]

0:Under development
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L298 Series Channel-free Gate Array (Sea-of-gate)

B Electrical Characteristics

P s I » TTL levet CMOS ievel )
arameter ymbo Conditions L TTYP. TMAX. | MIN. [ TYP. | MAX. Unit
Input LOW 1
voitage Vi 0.8 51 v
Input HIGH
voltage Vi 2.0 3.5 v
Input HIGH . 7
threshold voltage Vet Schmitt input buffer 2.2 3. v
Input LOW N L 1.0
threshold voltage VT Schmitt input buffer 0.5 . Vv
Hysteresis RV L 2 4
vohtage Vi+ - V- | Schmitt input buffer 0. 0. \
Output LOW _ 4 0.4
voltage Voo |loL=1.24,68,12mA 0. ) v
Output HIGH low= 4
voltage Von -05,-1,-2,-3,-4,-6mA 4.0 0 v
input leakage _ - - -
current I V=0V - Veo 1.0 1.0 |-1.0 1.0 | A
Output leakage L _ _
current loz | Output high impedance 1.0 1.0 |-10 1.0 | A
Input LOW . '
current llou | (vi=ov 8 20 | 60 8 20 | 60 | pA
input HIGH _
current oM Vi=Vgg 8 | 20160} 8 | 20| 60} A
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee -0.3 t0 6.0 \
Input voltage \] -0.3t0 Vg +0.3 Vv
Output voltage Vo -0.3t0 Vg +0.3 \
Operating temperature Topr ~40to +85 °C
Storage temperature Tstg -55t0 +150 °C
B Recommended Operating Conditions
b s l TTL level CMOS level Uni
arameter Symbol - ST VP, [MAX. | MIN. | TYP. [MAX.| "
Supply voltage Vee 4751 5 |5625| 45 5 5.5 v
Operating temperature Topr ,| -40 +85| -40 +85| °C
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B Macro Cells

(1) Internal standard macro celis

Name l Function l No. of gates
Inverters, non-inverters
INV1 Single drive inverter 1
INV2 Double drive inverter 1
INV3 Tripple drive inverter 2
INV4 Quad drive inverter 2
INVE 6 times drive inverter 3
INV1P Single drive inverter Pch Tr. PARA. 1
INV2P Double drive inverter Pch Tr. PARA. 2
INV4P Quad dnive inverter Pch Tr. PARA. 4
NIN1 Single drive non-inverter 1
NIN2 Double drive non-inverter 2
NIN3 Tripple drive non-inverter 2
NIN4 Quad drive non-inverter 3
Internal bus buffers, delay elements
CINV High active clocked inverter (Half drive internal bus bufter) 2
CXINV Low active clocked inverter {Half drive internal bus butfer) 2
INTB1 Single drive internal bus buffer 3
INTB2 Bouble drive internal bus buffer 4
INTB4 Quad drive internal bus buffer 5
DLY10 About 10nsec delay 12
DLY20 About 20nsec delay 24
DLY40 About 40nsec delay 48
NAND/NOR gates
NA2 2-input NAND gate 1
NA3 3-input NAND gate 2
NA4 4-input NAND gate 2
NA5 5-input NAND gate 4
NAG 6-input NAND gate 5
NA7 7-input NAND gate 5
NAS | 8-input NAND gate 6
NA2P 2-input POWER NAND gate 2
NA3P 3-input POWER NAND gate 3
NA4P 4-input POWER NAND gate 4
NO2 2-input NOR gate 1
NO3 3-input NOR gate 2
NO4 4-input NOR gate 2
NOs 5-input NOR gate 4
NO6 6-input NOR gate 5
NO7 7-input NOR gate 5
NO8 8-input NOR gate 6
NO2P 2-input POWER NOR gale 2
NO3P 3-input POWER NOR gate 3
NO4P 4-input POWER NOR gale 4
AND/OR/EX-NOR gates
AN2 2:input AND gate 2
AN3 3-input AND gate 2
AN4 4-input AND gate 3
OR2 2-input OR gate 2
OR3 3-input OR gate 2
OR4 4-input OR gate ]

DN 3
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Name l Function l No. of gates
AND/OR/EX-NOR gates
EXO 2-input EXCLUSIVE OR 3
EXN 2-input EXCLUSIVE NOR 3
Combined logic circuits, combined gate circuits
ON1 2,1 input OR-NAND gate 2
DN1 2,1 input AND-NOR gate 2
DN22 2 x 2 input AND-NOR gate 2
OA1 2,1 input OR-AND gate 2
0OA22 2% 2 input OR-AND gate 3
AO1 2,1 input AND-OR gate 2
AO22 22 input AND-OR gate 3
AO23 2% 3 input AND-OR gate 4
AO24 2x 4 input AND-OR gate 5
AO25 2 x5 input AND-OR gate 6
AO26 2x6 input AND-OR gate 7
AQ32 3x2 input AND-OR gate 4
AO33 3% 3 input AND-OR gale 5
AO34 3 x4 input AND-OR gate 7
AO42 4 x 2 input AND-OR gate 5
AQ43 4 x3 input AND-OR gate 7
A052 5x2 input AND-OR gate 7
AON 2.1,1 input AND-OR-NAND gate 2
OAN 2,1,1 input OR-AND-NOR gate 2
DS 2 1o 1 data selector 3
DSN 2 to 1 inverting data selector 3
ADDH Half adder 4
ADDF Full adder 7
Latch, flip-flop cells
DLT D latch 4
DLTR D latch with reset 5
D D flip-flop 6
DR D flip-flop with reset 8
DRS D flip-flop with reset & set 10
DRS4 D flip-flop with reset & set 8
DAL3 D fiip-fiop with asynchronous load 10
TR T fiip-flop with reset 10
JK JK tlip-fiop 9
JKRS JK flip-flop with reset & set 12
Flip-flop cells for ATPG
SD D flip-flop for ATPG
SDR D flip-flop with reset for ATPG
SDRS D fiip-flop with reset & set for ATPG
SDRS4 D Thp-flop with reset & set for ATPG Not fixed
SDAL3 D flip-flop with asynchronous load for ATPG
STR T flip-fiop with reset for ATPG
SJK JK fiip-flop for ATPG
SJKRS JK fiip-flop with reset & set for ATPG

DN
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M 1O Buffer Cells
(1) Standard /O celis (Cells with pull-up/pull-down register are also available.)

Name I Function | No. of internal gates

Special input cells

IBF TTL level input buffer 1
IBFC CMOS level input buffer 1
IBFS TTL level schmitt-trigger input butfer 1
IBFCS CMOS level schmitt-trigger input buffer 1
Special output cells

OBF Output butfer lg, = 4mA (Igy = - 2mA) 0
OBF1M Output buffer Ig| =1mA (Igy = - 0.5mA) 0
oBF2M Qutput butfer Ig, =2mA (igy= - 1mA) 0
OBF6M Output buffer Io; =6mA (ign = = 3mA) 0
OBF8M Output buffer lg, =8mA (loy= - 4mA) 0
OBF12M Output buffer lop = 12mA (lon= -~ 6mA) 0
OBFH Output buffer o =4mA (ign = - 2mA, high speed version) 0
TOBF (4mA) Output butfer I, =4mA {igr = - 2mA, 3-state output) 0
OBFN (4mA) Output butfer I =4mA {Nch open drain output) 0
OBFP (2mA) Output buffer Ior =2mA (Pch open drain output) 0

Common /O cell
IOBF (4mA) TTL level input and Ig. = 4mA (lgy = 2mA) output buffer

IOBFC (4mA) CMOS level input and Io =4mA (igy = 2mA) output buffer
Special /O cells

pury

ury

0OSC Oscillator with IBFQ (Drive factor 4) 1
OSC1M Oscillator with IBFQ (Drive factor 1) 1
0SC2M Oscillator with IBFO (Drive factor 2) 1
0OSCL Low power oscillator (with IBF0) 1
ASW Analog switch {with OBF0) 0
OBFO Analog switch (with ASW) 0
IBFO Oscillator with OSC, OSCIM, OSC2M, or OSCL 0
XIBFC5 5 times drive inverting input buffer 0
XOBF1M 3 PAD C-R oscillator with IBFCS and OSC 0
NABF Amplifier NAND input butier with OBFCO 1]
I10BFOC Amplifier with NABF 1
BINV5S § times drive inverter ON 1O cell 0
B 1798 Series Lineup
Model No. LZ988000 | LZ989000 |L29811000{L. 298120001 29813000 | LZ9816000 | LZ9817000 | LZ9823000 | L. 29824000 | LZ9830000
Total gate count 8000 9000 11000 12000 13000 16000 17000 23000 24000 30000
Usable gate count 4000 4500 5500 6000 6500 8000 8500 11500 12000 15000
VO butlers 96 128 136 116 142 130 156 184 158 178
Process 1,m CMOS, double metal
{Internai gate 0.6ns
t?:::y Input buffer 2.2ns
Qutput buffer 2.Mns
1O level ] TTUCMOS
Supply voltage 5V 5% (TTL interfaca)/5V * 10% (CMOS interface)

DA
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NEW PRODUCT
INFORMATION
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L298 Series Channel-free Gate Array (Sea-of-gate)

B Support System

einterface between User and Sharp User interface
Deveiopment Process Level 0 Level1 Level2 Interface
System design N
Lél specification \ e _
ecitical |/ N Circuit diagram timing chart on
TTL circuit diagram _ 7\§' __% _____\ I P usqr_’s format Packaging
Circuit diagram bl § N specification.
Test patiern b Y N Circuit diagram, test patlern on
— =ty - \'"'4—‘ a Sherp's format, packaging
Circuit data entry ! ! . \L/ specification
Logic simulation supported by EWS “ -—-i--: _____ i—-:-- \% a” 95 FD aton date)
. . . . ! IR ogic/simulation da
Layout, Routing, Timing simulation, Mask P [ 1 ; ifieati
making, Sample making, Mass production N s Packaging specification.
hd A4 X

@ User Sharp
B Support Tools for LZ98 series

SHARP will make a design support of user’s development tools for the CAD interface at level 2.

User's development tool Data to be submitted by SHARP
Basic cell library (95 cells)
MENTOR Macro cell library equivalent to TTL74 (140 celis)
EWS DAZIX Basic cell library (95 cells)
HP Basic cell library (95 cells)
Macro cell library equivalent to TTL74 (140 cells)

Personal computer IBM PC AT

W Deveiopment Schedule (Target)
Mass production start . ... .. Dec., '00 (LZ98B8000, LZ8824000, LZ9830000, L2981 1000)
April, '91  (LZ9812000, LZ9816000, LZ989000. LZ9813000, LZ9817000, LZ28823000)
The intormation described herein is inlended to introduce descriptions for products that are in development, and
specifications and circuitry are subject 1o change upon final characterization.

SHARP e

SHARP CORPORATION Japan

IC SALES DEPARTMENT

INTERNATIONAL SALES & MARKETING GROUP
IC/ELECTRONIC COMPONENTS
26131 ICHINOMOTO-CHO TENRI-CITY NARA 832, JAPAN

FACSIMILE (07436) 51532
NORATH AMERICA: SHARP ELECTRONICS CORPORATION
Microsiects

ronics Division
Sharp Piaza, Mahweh, New Jersey 07430-2135 USA
PHONE  (201) 529-8757
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rd Busnass Driwon
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TELEX 55504 (SASSIN RS)
FACSIMILE 4794105

KOREA: SHARP ELECTRONICS INDUSTMAL CORPORATION

gl [Re. No. NPUGOC e
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