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Synopsis :

The 0.8-micron double layer metal ASCPs(Application Specific Customized Products
such as gate array, embedded array and standard cell) have been developed. All
products have achieved one of the highest raw gate counts and the least power in the
industry. The circuit on the chip has become larger, and the difficulty of the test has
increased dramatically. Considering this situation, Kawasaki Steel has decided to
introduce the CrossCheck CX-ArrayTest tecnology into all of the 0.8-micron ASIC
products. CrossCheck CX-ArrayTest features the ATPG(automatic test pattern
generation) even for the asynchronous circuit. Kawasaki Steel also has developed the
BIST circuit for memory testing and JTAG compatible boundary scan circuit for board
level testing. For very large system design, the memory or other large functions are
indispensable. The 0.8-micron ASCPs support the on-chip memory compiler and the
originally developed 8-bit CPU core which is compatible with Zilog Z80.

(c)JFE Steel Corporation, 2003
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The 0.8-micron double layer metal ASCPs {Application Specific Customized Products such as gate array, embedded array
and standard cell} have been developed. Ali products have achieved one of the highest raw gate counts and the least power
in the industry. The circuit on the chip has become larger, and the difficulty of the test has increased dramatically.
Considering this situation, Kawasaki Steel has decided to introduce the CrossCheck CX-ArrayTest technology into all of
the 0.8-micron ASIC products. CrossCheck CX-ArrayTest features the ATPG {automatic test pattern generation) even for
the asynchronous circuit. Kawasaki Steel also has developed the BIST circuit for memory testing and JTAG compatible
boundary scan circuit for board level testing. For very large system design, the memory or other large functions are
indispensable. The 0.8-micron ASCPs support the on-chip memory compiler and the originally developed 8-bit CPU core

which is compatible with Zilog Z80.
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Table 1 Specifications of 0.8 gm ASCP

Gate array/

tandard cel
embedded array Standard cell

Product | y¢aH/ | KL9H/
52 KSYE
KEZH KEYH Kb, H SE.J !
) . series series

series series

Design rule| 08 um 1.0 gm 0.8 um L0 gm

ilabl

Available 171 k gates |72.2 k gates| 257 k gates: 107 k gates

gates

’ f.0.2.

n,)d (0.2 0.4 ns 1.6 ns (.3 ns (0.7 ns

wire 2mm)

Cell 5uW/ 10 g W/ 33 W/ 5.6 uW/
SEROWEL [ MHz MHz MHz MH?
11

cell ~60% | ~40%

utilization

Test . .

CrossCheck | Normal |CrossCheck| Normal
method

Tpd : propagation delay (f.o., 2; wire, 2 mm)
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Tabhle 2 Key process parameters

Parameters Nominal values
Channel length (P/N) 0.8 #4m/0.8 um
Device Vt. (P/N) 07V/~07V
Gate oxide thickness 15 nm
1st metal pitch (width+space) 24 gm
2nd metal pitch (width+space) 2.4 gm
Contact size 0.8 um
Via size ‘ 0.8 pm
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Fig. 3 Reported metal pitch vs design rule

— NI Y Vol 26 No. 2 1994



62 0.8 gm CMOS ASCPUM &

1.0 xm 0.8 um
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Fig. 4 Area comparison between Kawasaki Steel’s ASCPs
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Tuabie 3 Specifications of memory

KG2H series KS2H series
Product

(standard cell)

Ttype RAM ROM RAM ROM

(gate array}

Control | Synchrenous | Synchronous | Synchrenous | Synchronous

Words 16~2 (400 3--2 000 16~8 000 | 16~64 000
Bits 1~36 1~64 136 1~123
Access timeq  10.5ns 8.4 ns 8.5 ns 10.2 ns

Power

Zero standby ‘Zem standhy | Zero standby | Zero standhby

21 k-word X 8D, typical condition

Table 4 Feature of KC80 8bit CPU core

[tems Description
2TV-—-55YV
DC~10 Mz

Operation voltage
Operation frequency

[nstruction fetch cycle® 1 cycle
External bus width 8h
internal bus width 16h
Power (0.8 zm, 10 MI{z} 50 mW
Instruction

Z80 compatible

2 Typical case
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Fig. 9 Thermal resistance characteristics of packages

- I BEELEEHE Vol 26 No. 2 19



64 : 0.8 gm CMOS ASCP® %

4 ERBK

4.1 EFREBSOwyY

KGZH L ) —=Z&HWT, 5X5HEZ7kn 74 F7i#
AR TR D e e P e R L A, Fig. 10 1240
T o N T oy 7 LTI LERT, 45F%F0E
2 POSRAM E 12 F 0 — D5 v SN I -Tuwnb,
TEE ) #300mW T 1.0..m i THIG0%IE B T & /o,
Fig. 11 2 CX-ArrayTest i L DB LA F A b« 255 — - Hr ki
et & (fault coverage) OPRERT, EDATIZLIEZF 2
boessg =il iy 22— s YO ERF B LHICT
LT& 5, CXArrayTest O i ES cE Wil g » 82 =
L TE, B¥av—FT %L ENMERILESER TSI &
TE7,

ixel signal
p g |
T
5 X 5 Window [~ Adder
Reg. |-
|-
VY
cerlrol signal ——.
...__dal.a_bus__: %Oe”' - Multiplyer
eg. )
- flag Compa-
rator

Fig. 10 Block diagram of image processor

[ 1 —
Cross Check CX-Array Test !
oo

80
3 ;E
< I
g 60 =]
50
v
2 Manual and fault simulator
o 40 e é ¢ 5 =
;:‘ | p—o—o
LE 20

0 1000 2000 3000 4 G010 5000

Nomuber of test vector

Fig. 11 Comaprison of fault coverage between CX-Array
Test and normal method

4.2 wAF«TntuH

FLB8EY PCPU T [KCB0] & THfE~fown T -7 Oty
HeF 57 (Photo) L KG2H &) — & B TH&I LA, 7o
w2 FA T3 A% Fig 120357F, 64 ¥ ot b SRAM 7
Oy Z7EIOEL, PRS- T Oy N DDAL =T -7 O
Loy EEHETIERII L > Twd, ARELAT) 2AHLL

NS BIEEEE R Vol 26 No. 2 1994

Phote 1

Multi processor chip
64 kb KCa0 64 kb
RAM master RAM
ﬁ 'Y A
b Y
U L84 U U
KC80 KC80 K80 KC80 KC80 KC80
slave®| |slave*?] {slave®® slave*s| [slave*®| [slave*q

Fig. 12 Multi processor system
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