SHARP CORP

SHARP
LZ9A Series

B Description

The LZ9A series is a channel-free gate array
fabricated using silicon gate CMOS process
technology.

It is developed to meet user's requirements such as
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PRELIMINARY

High Density
Channel-free Gate Array (Sea-of-gate)

M Features

1. CMOS process

2. Sea-of-gate structure

3. Total gate count: 30000, 50000, 60000, 80000,

100000, 150000, 200000

large scale, high speed, high performance and multi-/O 4. Delay time: 0.4ns/gate (F.O. =2, £=2mm)
function, which are suitable to consumer appliances to 5. Output current: 12mA
industrial equipment. 6. Supply voltage: 2.0 to 5.5V
Furthermore, Sharp offers powerful lineup of cell 7. Usable gate count: 60%
libraries compatible with those of the LZ98 series, 8. Memory cell
along with memory cells and peripheral macro cells. ROM: 64K bits (MAX)
RAM: 16K bits (MAX.)
B LZ9A Serles Lineup
Model No. LZ9A30000 | LZ9A50000 [ LZ9AG0000 | LZIAB0000 | LZ9A 100000 | LZ9A150000 LZ29A200000

Total gate count 30000 50000 60000 80000 100000 150000 200000
Usable gate count 1800 30000 36000 48000 60000 90000 120000
O buffers 212 246 268 300 334 400 450
Process 0.8.m CMOS

Internal gate 0.4ns (F.O.=2 ¢=2mm)
Delay ot buffer 1.4n
time  [-MPYt DU -ans

Output bufter 1.8ns
1O level CMOS/TTL
Supply voltage 2.010 5.5V
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SHARP CORP

LZ9A Series

B Electrical Characteristics
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High Density

Channel-free Gate Array (Sea-of-gﬂ
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" TTL level CMOS level Uni
Parameter Symbol Conditions N TV TiA TN, TTYP. TMAX. nit
1 input LOW 1.5
v Vi 0.8 v
input HIGH Vi 2.0 35 v
{ voltage
Input HIGH e ' 2 a7
{ threshold voitage Vr+ Schmitt input buffer .2 3 Vv
Input LOW . iy ] 1.0
threshold voltage Vr Schmitt input butier 0.5 v
Hysteresis e . 4
{ vohage VitV Schmitt input buffer 0.2 0. Vv
Qutput LOW 4 0.4
voltage VoL lor=1,24,6,8, 12mA 0. - \
Output HIGH = »
voltage Vo 108, -1, -2, -3, -4, -6ma| *0 4.0 v
Input leakage i = V. - _
corrent I Vi=0V-Veo 1.0 10 [-10 10 | A
Qutput lsakage 1. I —1.0] 1 -4 1.0
current loz Output high impedance 0 0 .0 LA
Input LOW
current loL 1 {vi=0v 8 20 | 60 8 20 | 60 | #A
Input HIGH
put o G on |Vi=Vee 8 |20 |60 | 8 |2 |6 |
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vec -0.3 10 6.0 v
Input voltage v ~-03to Vo +0.3 v
Output voltage Vo -0.3%0 Vgp +0.3 v
Operating temperature Topr -40to +85 °C
Storage temperature Tsig -55t0 +150 °C
B Recommended Operating Conditions
P TTL {evel CMOS fevel Uni
arameter Symbol - N, [7ve. [MAX. | MIN. | TYP. [MAx. | U™
Supply voltage Vee 475 | 5 |6525| 45 5 55 '
Operating temperature Topr - 40 +85| -40 +85| °C
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B Macro Cept Library

Basic Macro Cells

L Name l Function ] Gate counﬂ
Inverters, non-inverters
INV1 Single drive inverter 1
INV2 Double drive inverter 1
INV3 Tripple drive inverter 2
iINV4 Quad drive inverter 2
INVE 6 times drive inverter 3
INV1P Single drive inverter Pch T, PARA. 1
INV2P Double drive inverter Pch 7. PARA. 2
INV4P Quad drive inverter Pch Tr. PARA. 4
NIN1 Single drive non-inverter 1
NIN2 Double drive non-inverter 2
NIN3 Triple drive non-inverter 2
NIN4 Quad drive non-inverter 3
Internal bys buffers, delay elements
INV Active high clocked inverter (Half drive internal bus buffer) 2
CXINV Active jow clocked inverter {Half drive internal bus buffer) 2
INTB1 Single drive internal bus buffer 3
INTB2 Double drive internal bus buffer 4
INTB4 Quad drive internal bus buffer 5
DLY10 10nsec dela ) 12
DLY29 20nsec delay (A X ) 24
DLY40 40nsec delay (App.) 48
NAND/NOR gates
NA2 2-input NAND ate 1
NA3 3-input NAND ate 2
NA4 4-input NAND ate 2
NA5 S-input NAND ate 4
NAB 6-input NAND ate 5
NA?7 7-input NAND ate 5
NAS 8-input NAND ate 6
NAZP 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
NO5 5-input NOR gate 4
NO6 6-input NOR gate 5
NO7 7-input NOR gate 5
NO8 8-input NOR ate 6
NO2P 2-input POWER NOR gate 2
NO3P 3-input POWER NOR gate 3
NO4pP 4-input POWER NOR gate 4
AND/OR/EX-NOR gates
AN2 2-input AND pate 2
AN3 3-input AND gate 2
AN4 4-input AND gate 3
OR2 2-input OR gate 2
2
3

OR3 3-input OR gate
OR4 4-input OR gats

KACH DO\
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LZgA Series Hgh Density Gate Array (Sea-of-gate)

CPU Peripheral Macro Celis

Name Function | Gate count

IMAC Direct Memory Access Controlier 5482 4 ¢
UART Universal Asynchronous Receiver and Transmitter 3015+«
USART Universal Synchronous/Asynchronous Receiver and Transmitter 2500 + o
PIT Programmable Internal Timer 3516 + a
PiO Paralle! /O 2056 +
PIC | Programmable Interrrupt Controller 2209 + o
1CG Clock Generator 111 +¢
BUSC Bus Controller 570+ a

a: gates for test circuits

B 1O Buffer Cells
Standard /O Cells (Cells with puli-up/pull-down resistors are also available.)

L Name ] Function I Gate count 1

Special input cells

1!BF TT1L level input butler 1

1/BFC CMOS level input buffer 1
IBFS TTL level schmitt-trigger input buffer 1
IBFCS CMOS tevel schmitt-trigger input buffer 1

Special output cells
OBk Output butfer I = 4mA (lgn = ~ 2mA) 0
OBF1M Qutput buffer Ig = 1mA (Igy = = 0.5mA) 0
OBF2M Qutput buffer ig, = 2mA (igy = - IMA) 0
OBF6M Output buffer lg; =BmA (lo= - 3mA) 0
OBF8M Output butfer lg = 8MA (lgy = - 4mA) 0
OBF10M Output butfer lg = 10mA (o = - 5mA) 0
OBF12M Output buffer Ig, = 12mA (Igy = - 6mA) 0

{ TOBF (4mA) | Output bulter lo| =4mA (Igy= - 2mA, 3-state output) 0
OBFN (4mA) Output buffer Ig, = 4mA (Nch open drain output) 0
OBFP (2mA) ~01L&Qut buffer loy = 2mA (Pch open drain output) 0

Common 10 cell _
10BF (4mA) TTL fevel input and lp; = 4mA (I = 2mA) output buffer

10BFC (4mA) CMOS level input and lo; = 4mA (lg = 2mA) oulput buffer
Special 1O cells

-

-

0SC 'Oscillator with IBFD (Drive factor 4) 1
JOSCiM Oscillator with IBFQ (Drive factor 1) 1
OsC2Mm Oscillator with IBFO (Drive factor 2) 1
JOSCL Low power oscillator (with IBFD) 1
ASW Analog switch (with OBFD) 0
OBFO0 Analog switch (with ASW) 0
IBFO Oscillator with OSC, OSCIM, OSC2M, or OSCL 0
XIBFC5 5 times drive inverting input butfer 0
XOBF1M 3 PAD C-R oscillator with IBFCS amg OSC . 0
NABF Amplifier NAND input buffer with QBFCO 0
1OBFOC Ampiifier with NABF 1
BINV5 5 times drive inverter ON 1’0 cell 0
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L Name l Function ] Gate count—l
AND/OR/EX-NOR gates
EXO 2-input EXCLUSIVE OR 3
EXN 2-input EXCLUSIVE NOR 3
Combined logic circults, combined gate circuits
ON1 2,1 input OR-NAND gate 2
DN1 2,1 input AND-NQOR gate 2
DN22 2% 2 input AND-NOR gate 2
OA1 2,1 input OR-AND gate 2
OA22 2x2 input OR-AND gate 3
AO1 2,1 input AND-OR gate 2
AO22 2X2 input AND-OR gate 3
AO23 2X3 input AND-OR gate 4
AO24 2X4 input AND-OR gate 5
AQ25 2x5 input AND-OR gate 6
AQ26 2X6 input AND-OR gate 7
AO32 3 X2 input AND-OR gate 4
AO33 3X3 input AND-OR gate 5
AO34 3 x4 input AND-OR gate 7
AD42 4x2 input AND-OR gate 5
AO43 4 x3 input AND-OR gate 7
AO52 5 %2 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 to 1 data selector 3
DSN 2 1o 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-fiop with reset 8
DRS D fiip-flop with reset & set 10
DRS4 D flip-flop with reset & set 8
DAL3 D flip-flop with asynchronous load 10
TR T flip-flop with reset 10
JK JK fiip-flop ]
JKRS JK flip-flop with reset & set 12
Flip-fiop cells for ATPG
SD D flip-fiop for ATPG 8
SDR D flip-fiop with reset for ATPG 9
SDRS D flip-tiop with reset & set for ATPG 11
SDRS4 D flip-flop with reset & set for ATPG 10
SDAL3 D flip-flop with asynchronous load for ATPG 12
STR T flip-flop with reset for ATPG 11
SJK JK flip-flop for ATPG 11
SJKRS JK flip-flop with reset & set for ATPG 13

DY
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LZQA Series gzlgahnr?:ﬂilet: Gate Array (Sea-of-gate)

B Packages
DI  |sDIP| SoOP LCC] QFP
, 24132140 64 ]32/40|44| 44 6064 |80]80(|96]100]100]{128]144]160]184]208]256
Modsl No. . Mm@l @@
|L28A30000 (@ [0 (0] © [0o]/o/0o o [el/o/eo|/o]e|[e ele e elo]|O
|L29A50000 ojele (eleje]| (ojolelo]le]lejole]o]lelele]o
LLZ9A60000 ® ololejoleie|clejole]ele]o
LZ9AB0000 o o) elojolojolo
L29A100000 0 0 ejejolol]ojo
LZ9A 150000 o 0 ojojolojolfo
L29A200000 olojolojolo
@®: Available
NOTE: Nom a—— m— O: Under development
(1) 18x18mm2 0.8mm
(2) 14 x20mme 0.8mm
(3) ¥4 x20mme 0.65mm
(4) 1Ax4mm@ |  0.5mm
B Shaip’s Product Uineup
1298 Series - LZ9A Series
Gate scale I odeiNo. | Gewcount | WodeiNo. T Gate Sount
5000  —
Lze88000 | 8000
LZ2988000 9000
16000 - :
| 1zes1v000 11000
L29812000 | 12000
LZ9813600 | 13000
| Lzeetsoeo | 16000
| 29817060 17000
20000  — ’
| ‘L2zes23000 | 23000
129824000 | 24000
30000 | 129830000 | 30000 | /LZ9A30000 30000
50000  — | zeasopee 50000
, ‘LZGABOO0O 80000
100000 - f | LZ8A160000 100000
: ‘ | LzeAts0000 . 150000
200000 — | Lzea2ooo00 - 200000
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B Support System
® Interface between User and Sharp

User interface
Development Process Level0 Level1 Level 2
§§stem design
LSI specification
TTL circuit diagram

interface

Circuit diagram timing chart on
-¢— a user’s format Packaging
specification.

Circuit diagram, test pattern on

=

Circuit diagram
Test pattern

[
'
LoL «—
“=t--r-r- I a Sherp’s format, kagi
Circuit data entry b spo citggaﬁonrma packaging
Logic simulation supported by EWS "oy MT
B e “— {logiersmulation dat
Layout, Routing, Timing simulation, Mask vy ;;g%"fa;'ingu sap'gciﬁga%n
making, Sample making, Mass production NV )
= User Sharp
M Support Tools
Support System Version
EWS Mentor IDEA! | Ver. 7.0
Support System Hardware
Sharp PC8041
P | SF-CAD2 {(MS-DOS 3.2) Notes: 1. IDEA is a trademark of Mentor Graphics.
cgr':gsgr 2. SF-CAD is sharp's original CAD system.
Workview3 I1BM PC-AT 3. Workview is a registered trademark of
(Ver. 3.0) (MS-DOS 3.2) 9
DAISY/CADNETIX.
. Cell library
CPU Peripherals macro Cell compatible with LZ98
Peripherals Gate scale
- Basic macro cell
82C37 DMAC 5482+ o library
82C50 UART 3015+«
82C51 USART 2500 + « - TTL 74 equivalent
82C54 PIT as16+a || OO
82C55 PIO 2056 + a
- ROM
82C59 PIC 2209+«
82C84 CG 1M +q
- RAM
82C88 BUSC 672+ a

a. Additional gates for test circuits with approx. 10% of each gate
count, which sliminate tests at user’s side.

DN
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