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When using this manual, the reader should keep the following in mind:
1. This manual may, wholly or partially, be subject to change without notice.

2. All rights reserved: No one is permitted to reproduce or duplicate, in any
form, the whole or part of this manual without Hitachi’s permission.

3. Hitachi will not be responsible for any damage to the user that may result
from accidents or any other reasons during operation of his unit according
to this manual.

4. This manual neither ensures the enforcement of any industrial properties
or other rights, nor sanctions the enforcement right thereof.
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QUICK REFERENCE GUIDE

®  8-BIT MULTI-CHIP MICROCOMPUTERS

LSI Char
Division Type No. Clock Supply |Operating”** Function Compatibility R';"’""
Process [F Voltage [Temperature Packase' age
0id Type No. (MHz) V) (i)
s e 0~+70 [DP40 | Microprocessor +128 Bytes of RAM zg::g; : =
HD6303R 1.0 DP-40 87
HDE3A03R CMOS 1.5 5.0 0~ +70 |FP-54 Microprocessor +128 Bytes of RAM 87
HD63BO3R 20 €G-40 87
HD6303X * 1.0 OP-64S n?
HDE3A03X* CMOS |15 5.0 0~ +70 £p-80 Microprocessar +192 Bytes of RAM 17
HDE3803X * 20 17
HD6303Y** 1.0 DP64S 152
HD63A03Y* CMOS (15 5.0 0~ +70 FP-64 Microprocessor +256 Bytes of RAM 152
HDE3BO3Y** 20 152
|HD6306X2* 1.0 DP-64S 155
HDB3A05X2* CMOS |15 5.0 0~ +70 FP-64 Microprocessor +128 Bytes of RAM 155
[HD63805X2° 20 155
|HD6305Y2* 1.0 DP-64S 188
MPU |HD63A05Y 2" CMOS |15 6.0 0~+70 | 64 Microprocessor +256 Bytes of RAM 188
[HD63B0O5Y2* 20 188
| HDE800 HD46800D 10 MC6800 221
{HDBBA0OO HD468A00 {NMOS | 1.5 5.0 -20~ +75 |DP-40 Microprocessor MC68A00 221
| HD68B0O HD468B00 20 MC68B00 21
|HD6802 HD46802 MOS 1.0 5.0 -20~ +75 |DP-40 Microprocessor+Clock+128 Bytes of RAM | MCE802 2563
HO6802W NMOS 1 1.0 5.0 =20~ +75 |DP-40 Microprocessor+Ciock+256 Bytes of RAM 266
HD6809 10 MC6808 279
HD68A09 NMOS 5.0 -20 ~ +75 (DP-40 High-End 8-Bit Microprocessor MC68A09 79
HD68809 MC68809 79
X R 10
HDE309** CMOs .5 5.0 -20 ~ +75 |DP-40 High-End 8-Bit Microprocessor 10
.0 10
HD6BO9E . ) an: MC6809E 11
HDEBAIE NMOS 50 -20~+75 [ppap | HImENGEBN icroprocessor MCGBAQDE i
HD68BO9E v MCEBBO9E 1
X N o A 344
HDG309E** cmos [25 50 -20~+75 {ppap | TS Ena BB e 44
3.0 348
HDE821 HD46821 1.0 MC6821 345,
HD68A21 HD468A21 _INMOS | 1.5 5.0 -20 ~ +75 | DP-40 Peripheral Interface Adapter MC68A21 345
PIA HD68B21 HD468B21 20 MC68B21 345
HD6321* 10 DP-40 362
HDB3A21* CMOS |15 5.0 “20~ 475 | coca Peripheral Interface Adapter 362
HDE3B21°* 20 362
HD6840 1.0 MCE840 381
HD68A40 NMOS (15 5.0 <20 ~ +75 |DP-28 Programmable Timer Module MC68A40 381
pTmM  |HD68B4O 2.0 MC68B40 381
HD6340* 1.0 395
HD63A40"° CMOs 1.5 5.0 -20 ~ +75 |DP-28 Programmable Timer Module 395
HDE3B40° 20 395
Foc e e {Nmos 1D 50 0~475 |0P40 | Fioppy Disk Controller Mc6543 e
HD6844 HD46504 1.0 MC6844 437
DMAC |HD68A44 HD46504-1 NMOS 1.5 5.0 -20 ~ +75 |DP-40 Direct Memory Access Controller MC68A44 437
HD68B44 HD46504-2 20 MC68844 437
oGEAE (oSSR T|wwos (18 so | 20-+75 opap | SOOI Wicsenss |00
crrc |HDSEBES HD46505R2 75 (3.0MHz High-speed Display) FMcRaBaS 05
a (HD6845S | HD46505S | 10 CAT Controiler 470
pe]
- HD68A45S |HD465058-1_| NMOS 15 50 -20 ~ +75 | DP-40 (3.7MHz Hi Di I 470
H HDE8B45S___|HD465055-2 20 -7MHz High-speed Display) 470
,§ COMBO | HD6846 HD46846 NMOS |10 5.0 -20 ~ +75 |DP-40 Combination ROM 1/0 Timer MC6846 511
rd HD6850 HD46850 1.0 Asynchronous Communications MC6850 532
¢ [HD6BASO __ |HDasBASG | M5 |15 50 "20~ 475 |OP24 || tertace Adapter MCE8A50 53
ACIA [HDE350 10 A ¢ 4
~ v 5
%ﬁ::g CMOs ; : 5.0 -20~ +75 |DP-24 Interface Adapter 5:
SSDA %ﬁ_—_:z _—:0468 :52 NMOS :g 5.0 -20~ +75 (DP-24 Synchronous Serial Data Adapter —————mg:gizsz ::
Aoy [HESEE nmos (S 5.0 -20~+75 |DP40 | Anslog Data Acauisition Unit o
HD46508A-1 1.5 568
HD146818 CMOS 10 5.0 0~ +70 ?;:22: Real Time Clock Plus RAM MC146818 588
RTC  [Videaws+ wos 12 - 607
HD63A18°* CMOSs 15 5.0 -20 ~ +76 |[DP-24 Real Time Clock Plus RAM 607
‘P y ** Under *** Wide T Range (-40 ~ +85°C) version is available.

t DP; Plastic DIP, FP; Piastic Flat Package, CG: Glass-sealed Ceramic Leadless Chip Carrier
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QUICK REFERENCE GUIDE

| 16-BIT MULTI-CHIP MICROCOMPUTERS

LS| Characteristics
Division Type No. Process Frgzgﬁcy \?:az:;‘; T(?n':;:taig‘gre Packagef Function Compatibility Fle;ean'::ce
(MHz) (V) (°c)
HD68000-4 4 MC68000L4 611
HD68000-6 6 . MC68000L6 611
HD68000-8 8 DC-64 MC68000L8 611
HD68000-10 10 MC68000L10 611
HD68000-12 125 MC68000L12 e
HD68000Y4 4 MC68000R4 611
HD68000Y6 6 MC68000R6 611
MPU HD68000Y8 NMOS 8 5.0 0~ +70 PGA-68 | Microprocessor MC68000R8 611
HD68000Y 10 10 MC68000R 10 611
HD68000Y 12 12,5 MC68000R12 611
HD68000Z4 4 MC68000Z24 611
HD6800026 6 MC6800026 611
___HD68000Z8 8 CcG-68* MC68000Z8 611
1[ HD68000Z10 10 MC68000Z10 611
}r HD68000Z12 125 MC68000Z12 611
! HDe8as04 4 MC68450L4 690
___HD68450-6 6 MC68450L6 690
: HD68450-8 8 DC-64 MC68450L8 690
HD68450-10* 10 MC68450L10 690
DMAC HD68450-12** NMOS 12.5 50 0~ +70 Direct Memory — 690
HD68450Y4 4 Access Controller - 690
2] HDE8450Y6 6 - 690
® HD68450Y8 8 PGA68* — 690
£ HDB8450Y 10* 10 _ 690
E HD68450Y 12** 125 — 690
HD63463-4** 4 _ 737
HDC HD63463-6** | CMOS 6 5.0 -20~ +75 DC-48 | Hard Disk Controller - 737
HD63463-8** 8 - 737
HD63484-4"™ 4 - 738
ACRTC | HD63484-6""* | CMOS 6 5.0 -20~+75 | DC-64 | Advanced CRT Controller - 738
HD63484-8"* 8 = 738

* Preliminary

** Under development

1 DC; Ceramic DIP, PGA; Pin Grid Array,
CG; Glass-sealed Ceramic Leadless Chip Carrier
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INTRODUCTION OF PACKAGES

Hitachi microcomputer devices are offered in a variety of

packages, to meet various user

L Package Classificatiﬂ—

Fig. 1

1. Package Classification

When selecting suitable packaging, please refer to the
Package Classifications given in Fig. 1 for pin insertion, surface
mount, and multi-function types, in plastic and ceramic.

Standard Qutline J—.[ DiIP ]——‘j

S-DiP

PGA 1

requirements.

Plastic DIP

J

Ceramic DIP |

Pin Insertion Type

Shrink Qutline Shrink Type Plastic DIP—l

Shrink Type Ceramic DIP]

Flat Package FLAT-DIH SOP (Plastic) ]
A T
Chip Carrier J—-—l CcC PLCC (Plastic) —l
LCC
EPROM on the (Glass Sealed Ceramic)

Multi-function Type Package Type

DIP; DUAL IN LINE PACKAGE

S-DIP; SHRINK DUAL IN LINE PACKAGE
PGA: PIN GRiD ARRAY

FLAT-DIP; FLAT DUAL IN LINE PACKAGE
FLAT-QUIP; FLAT QUAD IN LINE PACKAGE
CC: CHIP CARRIER

SOP; SMALL OUTLINE PACKAGE

FPP; FLAT PLASTIC PACKAGE
PLCC;PLASTIC LEADED CHIP CARRIER
LCC ; LEADLESS CHIP CARRIER

Package Classification according to Material and Printed Circuit Board Mounting Type

G HiITACH!



INTRODUCTION OF PACKAGES

2. Type No. and Package Code Indicati by code as follows, and illustrated in the data sheet for each
The Hitachi Type No. for multi-chip microcomputer devices is device.

followed by package material and outline specifications, as When ordering, please write the package code next to the type

shown below. The package type used for each device is identified number.

[ Type No. Indication

HDXXXXE_

Package Classification
No Indication : Ceramic DIP
P

; Plastic DIP
F(FP)  ; SOP, FPP
CG ; LCC (8-bit microcomputer device)
Y : PGA ({16-bit microcomputer device)
4 ; LCC (16-bit microcomputer device)

Package Code Indication

DP—64S
“ T

"7;'—'

Qutline Materials INumber of P;l Additional Outline
D ;DIP P ;Plastic S;S-DIP
c:cc G ;Glass Sealed
F ; FLAT ceramic

C ;Ceramic

{Note) PGA packages of 16-bit microcomputer devices have a different indication.

Package Code Indication; P GA_ 6 8
A

[ )

[ Package Classification | l Number of Pins“

10 G HITACHI



3. Package Dimensional Outline
Hitachi multi-chip microcomputer devices employ the packages

Table 1 Package List

INTRODUCTION OF PACKAGES

shown in Table 1 according to PCB mounting method.

Method of Mounting Package Classification Package Material Package Code
DP-24
. DP-28
Plastic DP-40
Standard Outline (DIP)
. . DC-48
Pin Insertion T i
in Insertion Type Ceramic DC-64
S-DIP Plastic DP-64S
hri .
Shrink Outline PGA Glass Sealed Ceramic PGA-68
FLAT-DIP (SOP) FP-24
. FP-54
Flat Package FLAT-QUIP (FPP) Plastic FP-64
Surface Mounting Type FP-80
. . . CG-40
Chip Carrier (LCC) Glass Sealed Ceramic CG-68

Plastic DIP

® DP-24
' 1
© g
CBle
B R
' !
12 @ |3! ‘g
134 ] o,smind'i- ‘:
- 15.24 5.8max 2 5amin
o~gf] 'Y 0.20~0.38
{Unit: mm)
® DP-28
1 zE‘Y
BT
|
; .ﬂ A:’
14 : 15 E
13.4
- 0.51min
1820
r T T amin
0 ~18° / s, ~0.
L 0.20~0.38 {Unit: mm)
GO HITACHI "



INTRODUCTION OF PACKAGES

(Unit: mm)

A
s

~n»
=
S
e
S

<
01’0780 m
in
o

s
€
SZ0Fp5Z 3

o~ x

m

A@Wbmmm&mmmbbbbm&&mamw ©

g

w

7+

o
2
1
4 - o
AAAAAAAAAAAAAA T 1
1

O ——0

BAAAAAAAAAAAAAA ALY

-3
~

£es

® DP-40

Ceramic DIP

/

02003

{Unit: mm)

e v

149

8z'ie

22.56 —]

® DC48

® DC64

L—zz.n—-{

{Unit: mm)

@ HITACHI
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INTRODUCTION OF PACKAGES

Shrink Type Plastic DIP [

® DP-64S

2

VXIVVVVV
1.78:0.25
§8.0 -~

" 048:0.10

AAAAANANAAANAAAAAAAAANAAAAAAAAAA
- VYVYVIUUV VY UVYVIIVIYY

h—.0

@
N
@
@

-

17.0

-

19.05 5.1max 2.54min

uy

~ 0.20~0.36

e»,\é’

(Unit: mm)

Pin Grid Array

® PGA-68

i
/
A
i

@

B
N
it

=
L
1l

-
i
r
£
3

(Unit: mm)
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INTRODUCTION OF PACKAGES

Flat Package

< SOP >
e FP-24
= w24 A
] 2
E r
1 £
= ©
= 5
3 =
w 13 s;L
N
{Unit: mm)
< FPP>
o FP-54
-
o
H
©
e
{Unit: mm)
< FPP>
196.04 |
® FP64
o=
P
=
=
b3 —
@ So—1
& ol
=
Fo—
==
~——F]
1.7:03 d i
P
(Unit: mm)

14 G rHiTacH



INTRODUCTION OF PACKAGES

< FPP>
) FP-8° 25604 -
\ - 015
s -
3
T
<
S
4 2.9max
(Unit: mm)
Leadless Chip CarrierJ
® CG-40
1210
H
:
| AR ARAR T | -
N 8t
cos4 He ™ st 8
goooaugn
3
{Unit: mm)
® CG-68 _
61 R0z gl
& ': 60.
—oHo—O!
§——E 52 7‘1—-——— 18— - —
5 ;
= y 44
Si’ 43 35
M |
27
|
(Unit: mm)
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INTRODUCTION OF PACKAGES

4. Mounting Method

Package lead pins are surface treated with solder coating or
plating to facilitate PCB mounting. The lead pins are connected
to the package by eutectic solder. Common connecting method
of leads and precautions are explained as follows:

4.1 Mounting Methods of Pin Insertion Type Package
Insert lead pins into the PCG through-holes (usually about
1%0.8mm). Soak leads in a wave solder tub.

Lead pins held by the through-holes enable handling of the
package through the soldering process, and facilitate automated
soldering. When soldering leads in the wave solder tub, do not
get solder on the package.

4.2 Mounting Method of Surface Mount Type Package

Apply the specified quantity of solder paste to the pattern on
any printed board by the screen printing method, to temporarily
fix the package to the board. The solder paste melts when heated
in a reflowing furnace, and package leads and the pattern of the
printed board are fixed by the surface tension of the melted
solder and self alignment.

The size of the pattern where leads are attached should be 1.1
to 1.3 times the leads’ width, depending on paste material or
furnace adjustment.

The temperature of the reflowing furnace is dependent on
packaging material and type. Fig. 2 lists the adjustment of the
reflowing furnace for FPP. Pre-heat the furnace to 150°C. Sur-
face temperature of the resin should be kept at 235° C maximum
for 10 minutes or less.

10 sec max

235°C max
140 ~ 160°C \

1 ~ 4°Clsec

Temperature —»

1~ 5°C/sec

Time—

Fig. 2 Reflowing Furnace Adjustment
for FPP

Employ adequate heating or temperature control equipment
to prevent damage to the plastic package epoxy-resin material.
When using an infrared heater, avoid long exposure at tempera-
tures higher than the glass transition point of epoxy-resin (about
150° C), which may cause package damage and loss of reliability
characteristics. Equalize the temperature inside and outside of
packages by reducing the heat of the upper surface of the
packages.

FPP leads may easily bend in shipment or during handling,
and impact soldering onto the printed board. Heat the bent leads
again with a soldering iron to reshape them.

Use a rosin flux when soldering. Do not use chloric flux
because the chlorine in the flux has a tendency to remain on the
leads and reduce reliability. Use alcohol, chlorothene or freon to
wash away rosin flux from packages. These solvents should not
remain on the packages for an excessive length of time, because
the package markings may disappear.

5. Marking

The Hitachi trademark, product type No., and other markings
are printed on packages as shown in the following examples.
Case 1 and Case 11 are examples of markings and Nos. Case 1
applies to products which have only a standard type No., while
Case II applies to products which have an old type No. and a
standard type No.

16 @ HITACHI



INTRODUCTION OF PACKAGES

Case |; Includes a standard type No.

()

{ (a) | [
® 1ICR
PN ICNINTN
6809P
o JAPAN

Case 11; Includes an old type No. and a standard type No.

(a) (b)
| 1

1

iljele

N 7N
k.A -, 7l NI
Meaning of Each Mark
) D@ B@ N (a) | Hitachi Trademark

(b} Lot Code

7N S N N (c) |Standard Type No.
(c) w e . d) Japan Mark
A\ ;“ 1 Al A - {e) Old Type No.

O HITACHI 7



QUALITY ASSURANCE

1. VIEWS ON QUALITY AND RELIABILITY

Basic views on quality at Hitachi are to meet the

individual uers’ required quality level and maintain a

general quality level equal to or above that of the

general market. The quality required by the user may

be specified by contract, or may be indefinite. In either

case, efforts are made to assure reliable performance

in actual operating circumstances. Quality control

during the manufacturing process, and quality aware-

ness from design through production lead to product

quality and customer satisfaction. Our quality assur-

ance technique consists basically of the following

steps:

{1) Build in reliability at the design stage of new
product development.

{2) Build in quality at all steps in the manufacturing
process.

(3) Execute stringent inspection and reliability con-
firmation of final products.

(4) Enhance quality levels through field data feed
back.

(5) Cooperate with research laboratories for higher
quality and reliability.

With the views and methods mentioned above,
utmost efforts are made to meet users’ requirements.

2. RELIABILITY DESIGN OF
SEMICONDUCTOR DEVICES

2.1 Reliability Targets

The reliability target is an important factor in sales,
manufacturing, performance, and price. It is not ade-
quate to set a reliability target based on a single set of
common test conditions. The reliability target is set
based on many factors:

(1) End use of semiconductor device.

(2) End use of equipment in which device is used.
(3) Device manufacturing process.

(4) End user manufacturing techniques.

(5) Quality control and screening test methods.

(6) Reliability target of system.

2.2 Reliability Design
The following steps are taken to meet the reliability
targets:
(1) Design Standardization
As for design rules, critical items pertaining to
quality and reliability are always studied at circuit

design, device design, layout design, etc. There-
fore, as long as standardized processing and
materials are used the reliability risk is extremely
small even in the case of new development
devices, with the exception of special require-
ments imposed by functional needs.

(2

-

Device Design

It is important for the device design to consider
total balance of process, structure, circuit, and
layout design, especially in the case where new
processes and/or new materials are employed.
Rigorous technical studies are conducted prior to
device development.

3

-

Reliability Evaluation by Functional Test
Functional Testing is a useful method for design
and process reliability evaluation of IC's and LS|
devices which have complicated functions.

The objectives of Functional Test are:

@ Determining the fundamental failure mode.

@ Analysis of relation between failure mode and
manufacturing process.

@ Analysis of failure mechanism.

@ Establishment of QC points in manufacturing
process.

2.3 Design Review

Design Review is an organized method to confirm that

a design satisfies the performance required and

meets design specifications. In addition, design review

helps to insure quality and reliability of the finished
products. At Hitachi, design review is performed from
the planning stage to production for new products,
and also for design changes on existing products.

Items discussed and considered at design review are:

(1) Description of the products based on design
documents.

(2) From the standpoint of each participant, design
documents are studied, and for points needing
clarification, further investigation will be carried
out.

(3) Specify quality control and test methods based on
design documents and drawings.

(4) Check process and ability of manufacturing line to
achieve design goal.

(5) Preparation for production.

(6) Planning and execution of sub-programs for
design changes proposed by individual specialists,
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for test, experiments, and calculations to confirm
the design changes.

(7) Analysis of past failures with similar devices, dis-
cussion of methods to prevent them, and planning
and execution of test programs to confirm success.

3. QUALITY ASSURANCE SYSTEM

3.1 Activity of Quality Assurance

General views of overall quality assurance in Hitachi

are as follows:

(1) Problems in each individual process should be
solved in the process. Therefore, at the finished
product stage the potential failure factors have
been removed.

(2) Feedback of information is used to insure a satis-
factory level of ability process.

3.2 Quality Approval
To insure quality and reliability, quality approval is
carried out at the preproduction stage of device

*QUALITY ASSURANCE

design, as described in section 2. Our views on quality
approval are:

(1) A third party executes approval objectively from
the standpoint of the customer.

{2) Full consideration is given to past failures and
information from the field.

(3) Nodesign change or process change without QA
approval.

(4) Parts, materials, and processes are closely
monitored.

(5) Control points are established in mass production
after studying the process abilities and variables.

3.3 Quality and Reliability Control at Mass
Production

Quality control is accomplished through division of
functions in manufacturing, quality assurance, and
other related departments. The total function flow is
shown in Fig. 2. The main points are described below.

Step Contents Purpose
—
gargeft. . | Design Review _J
pecification
Design = Characteristics of Material and Confirmation of
Trial Materials, Parts | Parts Characteristics and
Production Approval Appearance Reliability of Materials
Dimension and Parts
Heat Resistance
Mechanical
Electrical
Others
[[Characteristics Approval |: Electrical Confirmation of Target
Characteristics Spec. Mainly about
Function Electrical Characteristics
Voltage
Current
Temperature
Others

Appearance, Dimension

JQuality Approval (1} |

e
Approval (2) |t

Reliability Test
Life Test
Thermal Stress
Moisture Resistance
Mechanical Stress
Others

Quality

| 'Mass
|Production

Reliability Test
Process Check same as
Quality Approval (1)

Confirmation of Quality
and Reliability in Design

@ ritacH

Figure 1 Flow Chart of Quality Approval

Confirmation of Quality
and Reliability in Mass
Production
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Process

Material, Parts I

Material
Parts

Inspection of
Material and Parts

Manufacturing

Screening

Products

rmY——————————

et T T

Products
Inspection

D

e

Quality Control

Inspection on Material and
Parts for Semiconductor
Devices

Manufacturing Equipment,
Environment, Sub-material,

b ==

S

Method

Lot Sampling,
Confirmation of
Quality Level

-

Worker Control

Confirmation of
Quality Level

Lot Sampli

Inner Process
Quality Control

100% Inspection on
Appearance and Electrical

Confirmatior'l'of
Quality Level

]

Testing,

Characteristics

Sampling Inspection on
Appearance and Electrical

e = -

Characteristics

b = - o

< Reliability Test

Lot Sampling

Confirmation of
Quality Level, Lot
Sampling

Receiving

et —c e — e —— -1

: Quality Information i

i Claim H

: Field Experience [R—

i General Quality :
Information |

lemccmcmcecccaem—— -

Feedback of
Information

Figure 2 Flow Chart of Quality Control in Manufacturing Process
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3.3.1 Quality Control of Parts and Materials

As semiconductor devices tend towards higher per-
formance and higher reliability, the importance of
quality control of parts and materials becomes para-
mount. Items such as crystals, lead frames, fine wire
for wire bonding, packages, and materials needed in
manufacturing processes such as masks and chemi-
cals, are all subject to rigorous inspection and control.
Incoming inspection is performed based on the pur-
chase specification\and drawing. The sampling is exe-
cuted based mainly on MIL-STD-105D.

The other activities of quality assurance are as
follows:

(1) Outside vendor technical information meeting.
(2) Approval and guidance of outside vendors.

(3) Chemical analysis and test.

The typical check points of parts and materials are
shown in Table 1.

Table 1 Quality Control Check Points of Material and Parts

(Example)
Material, important .
Parts Control Items Point for Check
Appearance Damage and Contamina-
tion on Surface
Dimension Flatness
Wafer Sheet Resistance | Resistance
Defect Density Defect Numbers
Crystal Axis
Appearance Defect Numbers, Scratch
Mask Dimension Dimension Leve!
Resistoration
Gradation Uniformity of Gradation
. App Cor ination, Scratch,
VFV'::: for . . Bend, Twist
Wire Dlvr!ensmn .
Bonding Purity . Purity Level
Elongation Ratio | Mechanical Strength
App Ci ion, Scratch
Dimension Dimension Level
Processing
Frame Accuracy
Plating Bondabitity, Solderability
Mounting Heat Resistance
Characteristics
App Cy ination, Scratch
Dimension Dimension Level
Leak Resistance Airtightness
Plating Bondability, Solderability
Ceramic Mounting Heat Resistance
Package Characteristics
Electrical
Characteristics
Mechanical Mechanical Strength
Strength
Composition Characteristics of
Plastic Material
Electrical
Characteristics
. Thermal
Plastic Characteristics
Molding Molding Performance
Performance
Mounting Mounting Characteristics
Characteristics

G HITACH!

3.3.2 Inner Process Quality Control

Inner Process Quality Control performs very important
functions in quality assurance of semiconductor
devices. The manufacturing Inner Process Quality
Control is shown in Fig. 3.

(1) Quality Control of Semi-final Products and Final

Products
Potential failure factors of semiconductor devices
are removed in the manufacturing process. To
achieve this, check points are set-up in each pro-
cess and products which have potential failure
factors are not moved to the next process step.
Manufacturing lines are rigidly selected and tight
inner process quality controls are executed—rigid
checks in each process and each lot, 100% inspec-
tion to remove failure factors caused by manufac-
turing variables and high temperature aging and
temperature cycling. Elements of inner process
quality control are as follows:

@ Condition control of equipment and workers
environment and random sampling of semi-
final products.

@ Suggestion system for improvement of work.

@ Education of workers.

® Maintenance and improvement of yield.

@ Determining quality problems, and implement-
ing countermeasures.

® Transfer of quality information.

(2) Quality Control of Manufacturing Facilities and
Measuring Equipment
Manufacturing equipment is improving as higher
performance devices are needed. At Hitachi, the
automation of manufacturing equipment is en-
couraged. Maintenance Systems maintain opera-
tion of high performance equipment. There are
daily inspections which are performed based on
related specifications. Inspection points are listed
in the specification and are checked one by one to
prevent any omission. As for adjustment and
maintenance of measuring equipment, specifica-
tions are checked one by one to maintain and
improve quality.

(3) Quality Control of Manufacturing Circumstances

and Sub-Materials

The quality and reliability of semiconductor devices

are highly affected by the manufacturing process.

Therefore, controls of manufacturing circum-
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stances such as temperature, humidity and dust,
and the control of submaterials, like gas, and pure
water used in a manufacturing process, are inten-

sively executed.

Dust control is essential to realize higher integra-
tion and higher reliability of devices. At Hitachi,
maintenance and improvement of cleanliness at
manufacturing sites is accomplished through

Process

Y Purchase of Material

— Wafer —1
> Surface Oxidation

inspection on Surface
Oxidation
Photo Resist

Inspection on Photo Resist
© PQC Level Check
Diffusion

Inspection on Diffusion
¢ PQC Level Check

Evaporation

Inspection on Evaporation
¢ PQC Level Check
Wafer Inspection

Inspection on Chip
Electrical Characteristics
Chip Scribe
Inspection on