SHARP CORP LOE D W 81480798 DDD9483 131 EESRPJ

T-42-1-09

SHARP
LZ9C Series

( B Description

Channel-free Gate Array
(Sea-of-gates) With Built-in CPU Core

M Block Diagram

The LZ9C series is a channel-free gate array with a
built-in 280 CPU core.

in general, there are two logic unit systems for a
system integration chip. One is standard cell logic and
the other is gate array logic.

Development of the standard cell logic chip requires
longer TAT of approx. 6 months.

However, a gate array logic chip of the LZ9C series,
requires very short TAT of approx. 2 months for
designing user’s own system chip.

Furthermore, the LZ9C series is compatible with the
1798 series and its library, which allow the LZ9C series
1o be developed with same development procedure and
environment as those of the LZ98 series of gate arrays.
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W Features
1. CMOS process 5. Delay time: 0.6ns/gate (F.0.=3, £= 1mm)
2. Sea-of-gate structure 6. Output current: 12mA
3. On-chip CMOS 280 CPU core 7. Supply voltage: 5V 10%
4. Total gate count and VO buffers 8. Short turn around time delivery
LZ9C series | Total gate count * | 1O butfers 9. S:c""i?::'ig'rear";'m Sharp’s LZ98 series of gate arrays
LZ9C3500 3500 96 10. CPU peripheral macro cells available
LZ9C10000 10000 116
LZSC16000 16000 134
LZ9C26000 26000 162
LZ9C32000 32000 178
* Usable gate count should be 60 percent of total
gates.
B L2z9C Series Lineup
Model No. LZ9C3500 LZ29C10000 L29C16000 LZ9C26000 L29C32000
Total gate count 3500 10000 16000 26000 32000
Usable gate count 2100 6000 9600 15600 19200
/O buffers 96 116 134 162 178
Process 1,m CMOS, double meta!
Det Internal gate 0.6ns
elay
time Input buffer 2.2ns
Qutput buffer 2.7ns
/O level TTUCMOS

Supply voltage

5V +5% (TTL interface) 5V 10% (CMOS interface)
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Channel-free Gate Array
(Sea-of-gates) With Built-in CPY Core

LZ9C Series

B Electrical Characteristics

P Symbol Condit T level " CMOS level ]
arameter ym onditions MIN. [ TYP. [MAX. | MiN. | TvP. [max.] Ut
Input LOW ‘ ' A )
voltage Vi 0.8 15 [ v
input HIGH ' )
voltage Vi 2.0 35 v
input HIGH N L iy
threshold valtage Vr+ Schmitt input buffer 2.2 3.7 v
Input LOW ' o ‘
- 0. 1.
threshold voltage VT Schmitt input bufter 5 0 v
Hysteresis . _ e ' .
voltage Vr+-Vy Schmitt input buffer 0.2 0.4 Vv
Output LOW S '
voltage Vo [loL=1,2 4,68, 12mA 0.4 04 | v
Output HIGH loH= '
voltage Vou |05, -1, -2, -3, -4, -6ma| *° 4.0 v
Input leakage , _ ) _ _
curent ! V)= 0V-Veg 1.0 1.0 |-1.0 10 | A
Qutput leakage ) T _ —
current loz Output high impedance 1.0 1.0 1.0 1.0 | LA
Input LOW ' ey
current lou | [w=0v 8 |20 |60 | 8 |20 60 | A
input HIGH v ’ B '
current lon Vy=Vee 8 |20 | 60| 8 | 20] 60 | A
B Absolute Maximum Ratings
Parameter Syrhbol Rating. Unit
Supply voltage Voo "~ -0.31086.0 ‘ Y
Input voltage v -0.310 Vgg +0.3 v
Output voltage 'Vo ' © -031t Vcc+0.3 v
Operating lerﬁperalure 'por  -40t0 +85 °C
Storage tembefathre Tstg -56to +150 °C
B Recommended Qperating Conditions
p S ' TTL level CMOS level .
arameler ymbol TN, TTvR. [max. | Wik [ TP, max | Un
Supply voltage Vee 475 5 1525 45 5 5.5 \
Operating temperature Topr -40 +85 | -40 +85 | °C
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B Macro Cells
(1) Internal standard macro cells

l Neme | Function | Gate count |
Inverters, non-inverters
Vi Single drive inverter 1
INV2 Double drive inverter 1
INV3 Tripple drive inverter 2
INV4 Quad drive inverter 2
INV6 6 times drive inverter 3
INViP Single drive inverter Pch Tr. PARA. 1
INV2P Double drive inverter Pch Tr. PARA. 2
INV4P Quad drive inverier 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 bus buffers, delay elements
CiNV Active high clocked inverter (Half drive internal bus bufier) 2
CXINV Active low clocked inverter (Half drive internal bus bulfer) 2
INTB1 Single drive internal bus buffer 3
INTB2 Double drive internal bus buffer 4
INTB4 Quad drive internal bus buffer 5
DLY10 10nsec delay (App.) 12
DLY20 20nsec delay (App.) 24
DLY40 40nsec delay (App.) 48
NAND/NOR gates
NA2 2-input NAND gate 1
NA3 3-input NAND gate 2
NA4 4-input NAND gate 2
NAS5 5-input NAND gate 4
NAB 6-input NAND gate 5
NA7 7-input NAND gate 5
NAB 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
NO5 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 gate 2
NO3P 3-input POWER NOR gate 3
NO4P 4-input POWER NOR gate 4
AND/QOR/EX-NOR gates
AN2 2-input AND gate 2
AN3 3-input AND gate 2
ANa 4-input AND gate 3
OR2 2-input OR gate 2
OR3 3-input OR gate 2
OR4 4-input OR gate 3

DA
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. Channel-free Gate A
LZ9C Series (Sea-ofgates) With Bulli-in CPU Core

I Name J Function | Gate count ]

AND/OR/EX-NOR gates

EXO 2-input EXCLUSIVE OR 3
EXN 2-input EXCLUSIVE NOR 3

Combined logic circuits, combined gate circults

ON1 2,1 input OR-NAND gate 2

‘ DN1 2,1 input AND-NOR gate 2

DN22 2 %2 input AND-NOR gate 2
OA1 2,1 input OR-AND gate 2
0A22 2 %2 input OR-AND gate 3
AO1 2,1 input AND-OR gate 2
AO22 2x2 input AND-OR gate 3
AQ23 2% 3 input AND-OR gate 4
AO24 2 x4 input AND-OR gate 5
AO25 2 x5 input AND-OR gate 6
AO26 2% 6 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
AO42 4% 2 input AND-OR gate 5
AD43 4 x 3 input AND-OR gate 7
AOS52 5x 2 input AND-OR gate 7
AON 2,1,1 input AND-OR-NAND gate 2
QAN 2,1,1 input OR-AND-NOR gate 2
DS 2 to 1 data selector 3
DSN 2 to 1 inverting data selector 3
ADDH Half adder 4
ADDF Full adder 7

Latch, flip-flop cells
OLT D latch 4
DLTR D latch with reset 5
D D flip-flop 6
DR D flip-flop with reset 8
DRS D fiip-flop with reset & set 10
DRS4 D flip-flop with reset & set 8
DAL3 D fhip-flop with asynchronous load 10
TR T flip-flop with reset 10
JK JK flip-flop 9
JKRS JK flip-flop with reset & set 12
Flip-fiop cells for ATPg_

S0 D tiip-flop for A1PG 8
SDR D Tiip-flop with reset for ATPG 9
SDRS D flip-flop with reset & set for ATPG ‘ 11
SDRS4 D flip-fiop with reset & set lor ATPG 10
SDAL3 D fiip-flop with asynchronous load for ATPG 12
STR T flip-fiop with resel for ATPG 11
SJK JK tiip-flop for ATPG 11
SJKRS JK Tlip-fiop with reset & set for ATPG 13
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[ Name l Function 1 Gate count J
CPU macro cells
DMAC Direct Memory Access Controlier 5482 + a
UART Universal Asynchronous Receiver and Transmitter 3016+«
USART Universal Synchronous/Asynchronous Receiver and Transmitter 2500+
PIT Programmable Internal Timer 3516+«
PIO Parallel I/0 2056 + a
PIC Programmable Interrrupt Controlier 2209 + a
CG Clock Generator H1+a
BUSC Bus Controller 572+a

a: gates for test circuits

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

I Name ] Function | Gate count l
Speclal input cells
IBF TTU level input bulfer 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 Qutput butfer Igg = 4mA (Ilgn = ~ 2MA) 0
OBF1M Output buffer Ig = 1mA (lgn = - 0.5mA) 0
OBF2M Output buffer Ig = 2mA (loy = — 1mA) 0
OBFEM Output buffer fg = 6mA (Igy = — 3mA) 0
OBF8M Qutput bufter lg. = 8mA (lgy = - 4mA) 0
OBF12M Qutput buffer g, = 12mA (lon = -~ 6mA) 0
TOBF (4mA) Qutput buffer loi =4mA (lon = ~ 2mA, 3-state output) 0
OBFN (4mA) Output butfer I, =4mA (Nch open drain output) 0
OBFP (2mA) Qutput buffer loy = 2mA (Pch open drain output) 0
Common IO cell
10BF (4mA) TTL level input and gy, = 4mA (lgy = 2mA) output buffer
IOBFC (4mA) CMOS leve! input and lg; = 4mA {lgy = 2mA) output buffer
Special /O cells -
0sC Oscillator with IBFQ (Drive factor 4) 1
OSC1M Oscillator with 1BFQ (Drive factor 1) 1
OSC2M Osciltator with IBFQ (Drive factor 2) 1
OSCL Low power oscillator (with IBFQ) 1
ASW Analog switch (with OBFQ) 0
OBFO Analog switch (with ASW) 0
IBFQ 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 butfer with OBFCO 0
I0BFOC Amplifier with NABF 1
BINVS 5 times drive inverter ON /O cell 0
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LZ9C Series &'Laa'g?-;gg)eﬁti?hABT?n-in CPU Core

B Sharp’s Product Lineup

| LogicBiock | | CPU Core B
8-bit 16-bit
LZ9C Series
Gate array
' V20/V30 LH72/LH73
System
integration SH10

chip

Standard cell

Low power
Original '
fast CPU Sh21

® Relative Reference Table

System integration chip
Gate array system
{LZ9C10000) Standard cell
Turn around time 2 months 6 months
Preproduction time 0.5 month 1.5 months
Development cost ratio 1 3
Unit price ratio 1 0.8
—t—————
® Turn Around Time Frame
0.5 months
CPU core gate
array system l ] - I :" months
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Standard cell | System design [ S«mulatnon | Layout ] Preproduction | Test | 6 months

system
| 1.5 months |
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B Packages
DiP SDIP QFP SOP CPGA QFJ
Model No. [24|28]32|40]|48|42]64|44{48|60]|64|80(80|96|100{128|160(208| 28 |120|1441180| 44
=[]
LZ9C3500 (e |(e|e|e e 0|0je e s|loje|o] e . .
l LLZ3C10000 [® [ @ [ ) ojejo|o]|o| e | e
LZ9C16000 ° [ ejele]joe | e | e
LZ9C26000 ele e ole . ] o je
|L29C32000 sle ole [ K] °
B Support System
® Interface between User and Sharp User interface
Development Process Level 0 Level1 Level 2 Interface

Séstem design =
LSI specification

TTL circuit diagram Circuit diagram timing chart on

|- ¢— a user's format Packaging
specification.

Circuit diagram, test patiern on

Z,
i
~

Circuit diagram
Test patiern
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Circuit data entry N __' —: 1T ' Zpi'éﬂ?‘c’;sﬁo?."“a" packaging
Logic simulation supported by EWS pol Vo MT or F
JRRING IR NIV SN U, HpS Sp — or .D .
Layout, Routing, Timing simulation, Mask o N {logic/simulation data)
» 0 v ] 1 ifs H
making, Sample making, Mass production N T BN Packaging specification.
b Y

User Sharp

M Support Tools

Support Sysiem Version ; Cett library
== e CPU Peripherals macro Cell compalible with LZ98
Sptor er Peripherals Gate scale . Basi "
82C37 | DMAC | 5482+« “gff macro ce
Support System Hardware 82C50 | UART | 3015+« 4
Sharp PCBO41 82C51 | USART | 2500+« Il - TTL 74 equivalent
Parsonal SF-CAD (MS-D0OS3.2) | | 82C54 | PIT 3516+q || cells
computer ] 82C55 PIO 2056 + o
‘Workview 1BM PC-AT .
(Ver. 3.0) iMS-D0S 3.2) | [82C58 | PIC_ | 2209+4 || - ROM
82C84 CG Ml+e
82C88 | BUSC 5724 a RAM

«: Additional gates for test circuits with approx. 10% of each
gate count, which eliminate lests al user's side.
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