Feburuary 1993 d)
Edition 1.0 FUJITSU

DATA SHEET
MB89413
OUTLINE FONT GENERATOR 2 (OFGll)

DESCRIPTION

The OFGllis alarge-scale integrated circuit (LSI) that draws an outline defined by lines and
curves (cubic Bezier curve and cubic B-spline curve) and rastenzes an internally-filled
image, which is generated in internal font expansion memory.

The OF Gl can generate high-quality characters athigh speedwith equipmentusing outline
fonts, such as a word processor ar a page printer.

80-LEAD PLASTIC QFP
(FPT-80P-M0S)

FEATURES

¢ Upper Compatibility with MB89412 (OFG)
Software and hardware for the OFG are available for the OFGIl. The OFGli is distin-
guishable from the OFG by software.

+ Supports Cubic B-spline Curva, Cubic Bezier Curve and Straight Line
A cubic B-spline curve, cubic Bezier curve, and straightline can be used as elements
of an outline. The cubic B-spline curve supports three shapes.

o Specifying Flatness Parameter and Minimum Dividing Number of Segment T Govce Comne oreunry 10 protect The mpu agarel

Flatness parameter thatdefine the curve smoothness can be freely specifiedfrom O to damage due to high stanc voltages or electric feids.
15. Also, the minimum dividing number of one curve segment can be selected from However, 11 is adwisad that normal precautions be taken to
two, four, or eight. These two parameters control the quality of a curve and the pro- avoid application of any voltage higher than maximum rated

voitages 1o this high impedance arcult.

cessing speed.

¢ Contains Font Expansion Memory
The 128 x 128-dot (2048-byte) font expansion memory means that no external work
areais required. Ifanimage s larger than the fontexpansion memary, itcanbe gener-
ated by dividing it into several parts.
The font expansion memory can also serve as an 80 x 80 x 2 plane. In this case, the
plane-to-plane logic operation function enabiles pattern filling.

¢ Mapping onto Arbitrary Coordinates
The fontexpansion memory can be mapped onto arbitrary coordinates over the range
of -32767 to 32767. Clipping is performed for inputting outline data beyond the font
expansion memory area to enable high-speed processing.

¢ Selecting Format for inputting Coordinates
Coordinates are input in 16-bit fixed-point format. The integer part can be selected
from 16, 14, 12, or 8 bits.

e Filling According to EVEN/QDD Ruie
Filling is performed according to the EVEN/ODD rule.

* Selecting Characteristics of Digital Differential Analyzer (DDA)
The DDA (linear interpolation) characteristics can be selected.

e Input by Token Format
All input (commands, parameters and caordinate data) is by the token format.

¢ Twin-bus Configuration
There are two 16-bitbuses: the system bus for input the token, and the image bus for
reading the generated image.

¢ Two Read Methods
There are two methods for reading from the font expansion memory: ‘random access
mode’ by addressing, and ‘sequential read mode' in which the address isincremented
automatically.
The output area can be specified for sequential read mode.

Copyright@© 1993 by FUJITSU LIMITED
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MB89413

FEATURES

® Read-with-Fill and Read-with-Clear
‘Read-with-Fill’ reads an image with filing, and ‘read-with-clear’ automatically clears the read word to 0. These functions can be selected in
sequential read mode.

® Straight-line Coordinates Output
Qutline coordinates composed of straight-line segments can be output.

® Interrupt Function
Interrupt request signal can be output by various interrupt sources.

e Standby Function
Power can be saved by the standby pin.

® Performance (at 20 MHz)
-3000 to 5000 characters/s (Alphanumeric characters: 64 x 64)
-1500 to 3000 characters/s (Kanji: 64 x 64)

Note: Depends on character design and data form.

2
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MB89413

PIN ASSIGNMENT

MB89413 Pin Assignment
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MB89413

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 FORMAT 21 NC 41 ISOR# 61 NC
2 Vss 22 NC 42 Vss 62 NC
3 ST 23 Vss 43 IFORMAT 63 Vss
4 NC 24 D14 44 NC 64 D15
5 DRDY# 25 D13 45 IDONE# 65 D14
6 IRQ# 26 D12 46 I1A9 66 D13
7 WRHE(R/WH) 27 o1 47 IA8 67 D12
8 RD#(DS#) 28 D10 48 IA7 68 D1t
9 CS# 29 D8 43 1AB 69 D10
10 STDBY# 30 D8 50 IAS 70 D9
1 CLOCK 31 107 51 1A4 71 (0):]
12 Vss 32 Vss 52 Vss 72 D7
13 RESET# 33 Voo 53 IA3 73 Voo
14 ABORT# 34 {o]3 54 1A2 74 D6
15 DEND# 35 iD5 55 A1 75 Ds
16 DREQ# 36 1D4 58 1A0 76 D4
17 TEST2# 37 ID3 57 ICS# 77 D3
18 TESTO# 38 D2 58 IRD#(1DS#) 78 D2
19 TEST1# 39 101 59 IWR#(IR'W#) 79 D1
20 ID15 40 100 60 IRDY# 80 Do

® Pins marked with NC are open.

® Pins marked with Vpp or Vgg are connected to the power supply or ground, respectively.
 Pins marked with TESTO#, TEST1# and TEST2# are open or pull-up.

4
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MB839413

BLOCK DIAGRAM

System bus interface Image bus interface
IRQ# -] ] ] jt——  ICSH#
- — Drawing-execution biock
CS# —d t : o0A : : Fill marker : js— 1AQ 10 |AD
RD# (DS#) — _ e Lo Sxacton e— IRD# (IDS#)
Curve-processing block
WR# (R/W#) —— 1 e— IWR# (IR/W#)
D15tc D0  apipd : = D15 TOIDO
Filling-execution block  jegumg
DRDY# - RAM —» ISDR#
DREQ# - I le—— [DONE#
DEND#  —n Voo 1 I Voo } e IFORMAT
o ‘ . Register : Plane 1 . . Plane 2 !
h > - -- e = 4 - .- e ew 4
Font expansion memory
FORMAT
CLOCK — e VDO
STDBY# — «— Vss
RESET#  —»
ABORT# —e

¢ System bus interface
System bus interface analyzes input tokens, and controls the chip.
The internal 5-word token buffer stores input tokens.

® Register
This register is where various parameters are stored.

» Curve-processing block
This block approximates the curve shape to straight-line segments when a cubic Bezier curve or cubic B-spline curve is input.

® Drawing-execution block
This block performs the linear interpolation (DDA) and extract the fill markers required for filling.

¢ Filling-execution block
This block draws the fill markers extracted by drawing-execution block, fills the inside of the drawn fill markers, and controls the font expansion
memory.

® Fant expansion memory
This memory (RAM) is the area where the image is generated. A 128 x 128 x 1 plane or 80 x 80 x 2 plane can be selected.

® Image bus interface
Image bus interface is used when reads the image generated in the font expansion memory.
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MB89413

SIGNAL LINES

16

Data Bus ——yle——i{
Chip Select ————
Read Strobe ‘
(Data Strobe)
Write Strobe
(Read/Write)

Status P

Data Buffer Ready «———————f

DMA Request D ——
DMA End ——
Interrupt Request ety

System Bus Format ————————

Clock —

Reset ——

Abort B ————

Standby —eio!
3

Test A

1A9 to 1A0
D15 to DO ID15to IDO
cs# IcS#
RD#(DS#)  IRD#(IDS#)
WR# (RIW#)  (WR#{IR/W#)
ST IRDY#
DRDY# ISOR#
DREQ#

DEND#

IRQ# IDONE#
MB83413
OFGII
FORMAT IFORMAT

CLOCK

RESET#

ABORT#

STDBY# Voo
TESTO# Vss

TEST1#, TEST2#

10

16

—t——

~J

Image Address Bus

Image Data Bus

Image Chip Select

Image Read Strobe
(Image Data Strobe)

image Write Strobe
(Image Read/Write)

image Ready

Image Sequential Data Ready

Image Read Done

Image Bus Format

Power Supply

Ground
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MB89413

PIN DESCRIPTION

Pin No. Pin Name Signal Name YO Function

1 CLOCK Clock I This 1s used to input the Clock signal.

13 RESET# Reset | This is used to input the Reset signal.
Input of the Reset signal resets the internal state (set parameters are reset).

14 ABORT# [ Abort ] This is used to input the Abort signal.
Input of the Abort signal resets the internal state (set parameters are stored).

3 ST Status 0 This pin goes High during the operating or when the font expansion memory
is connected to the image bus.

84 t0 72, D15 to DO | Data Bus l[e] These are used to input/output data to/from the system bus.

7410 80 3state

9 CS# Chip Select ! This is used to input the Select signal to access the system bus.

8 RD# Read Strobe | This is used to input the Read Strobe signal to the system bus (when FOR-
MAT pin is Low).

DS# Data Strobe This is used to input the Data Strobe signal to the system bus (when FOR-

MAT pin is High).

7 WR# Write Strobe ! This Is used to input the Write Strobe signal to the system bus (when FOR-
MAT pinis Low).

RW# Read/Write l This 1s used to input the Read/Write signal to the system bus (when FORMAT

pin is High).

5 DRDY# Data Buffer Ready (@] This is used to output signal indicating that data can be written to the system
bus.

16 DREQ# DMA Request Q This pin function as the same as the DRDY# pin when the DMA request func-
tion is set.

15 DEND# DMA End I This is used to input signal canceling the DMA request function.

Pull-up

[ IRQ# Interrupt Request O This is used to output the Interrupt Request signals according 1o the various
interrupt sources.

1 FORMAT | System Bus Format ] This is used to set the access signal functions (RD# or DS# and WR# or
R/W#) at the system bus.
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MB89413

Pin No. Pin Name Signal Name /O Function

46 to 51, |AS to 1AQ image Address Bus i These are used to input font expansion memory addresses.

5310 56 Pull-up

20, 24 t0 31, |ID15t0 100 { Image Data Bus o These are used to input/output data to/from the image data bus.

341040 3state

57 ICS# Image Chip Select | This is used to input the Select signal for accessing the font expansion
memory.

58 IRD# Image Read Strobe | This is used to input the Read Strobe signal to the image bus (when IFOR-
MAT pin is Low).

IDS# Image Data Strobe | This is used to input the Data Strobe signal to the image bus

(when IFORMAT pin is High).

59 IWR# Image Write Strobe 1 This is used to input the Write Strobe signal to the image bus
(when [FORMAT pin is Low).

1R/W# Image Read/Write | This is used to input the Read/Write signai to the image bus

(when IFORMAT pin is High).

60 IRDY# Image Ready o] This is used to output signal indicating that the font expansion memory can
be accessed.

41 ISDR# Image Sequential o] This is used to output signal indicating that the next data in sequential read-

Data Ready ing of the font expansion memory is ready.
45 IDONE# Image Read Done I This is used to input signal terminating the font expansion memory access.
Pull-up

43 |IFORMAT Image Bus Format | This 1s used o set the access signal functions (IRD# or IDS# and IWR# or
IR/W#) at the image bus.

10 STDBY# Standby | This pin is asserted to enter the Standby (Power Save) mode.”

1710 19 TESTO,1,2#| Test 1 These are test pins (open or fixed High).

Pull-up

33,73 Voo Power Supply —

2,12,23,32, | Vss Ground —

42,52, 63

4,21, 22, NC Open -

44,61,62

be sure to reset.

8

_Wm 374975k 0003929 20T WA
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MB89413

SYSTEM CONFIGURATION

1. SMALL-SCALE SYSTEM

)

CPU

DMAC

OFGII K MAGE BUS VF

MAIN MEMORY
VIDEO RAM DISPLAY
PRINTER BUFFER PRINTER

OUTLINE FONT

T000nooc
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MB89413

2. MEDIUM-SCALE SYSTEM

AN
VAN
C> VIDEO RAM
Q MAIN MEMORY !
OFGIIL < IMAGE BUS F >
D PRINTER BUFFER
@, 1
(MB89421)
PRINTER
<:> OUTLINE FONT
\/ \/

10
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MB89413

3. LARGE-SCALE SYSTEM

MAIN CPU

MAIN MEMORY

)

CO-ORDINATE
TRANSRATION

!

Cu?E
(MB89411)

CONTROL

SYSTEM BUS UF

OFGII

GCRTC
(MB89421)

)

OUTLINE FONT

>
-
K

SuB CPU

<:> VIDEO RAM

]

<:> PRINTER BUFFER

l

PRINTER
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MB89413

ELECTRICAL CHARACTERISTICS

1. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit
Supply voltage Voo Vgg'! - 0.3 10 +6.0 \
Input voltage V| Vgs'! - 0.3t0 Vpp +0.3 V
Output voltage Vo Vgs'! - 0.3t0 Vpp +0.3 \
Total output current of system bus Zlous Max. -25 mA
(D0 to D15) Ylots Max. 40 mA
Total output current of image bus ZloHi Max. -25 mA
(ID0 10 ID15) Zlo Max. 40 mA
Operating temperature Top 0to+70 °C
Storage temperature Tsta —40to +125 °c

*1: Vss=0V

2. RECOMMENDED OPERATING CONDITIONS

Ratings
Parameter Symbol Unit
Min. Typical Max.
Current voltage Vop 4.75 5.0 5.25 v
Ambient temperature Ta 0 25 70 °C

B 374975b 0003933 730 M




MB89413

3. DC CHARACTERISTICS

Ratings
Parameter Symbol Condition Unit
Min. | Typical | Max.
ViHi Input pins except RESET#, 2.4 - Voo v
Ti ABORT#, and STDBY# pins Vs _ 08 v
Input voltage v v
H2 | RESET#, ABORT#, and 3.0 — Voo
Tz STDBY# pins Vss . 08 v
VoH lon =-2 mA 4.0 — Vobp vV
Qutput voitage
ToL loL=3.2mMA Vss — 0.4 v
Vq=VgstoVpp
ILINT Pull-up resistor attached Input -10 — 10 LA
pins excluded
Input leakage current
Vi =Vssto Vpp
lLN2 Pull-up resistor attached Input -300 —_ 10 HA
pins
Input/output leakage current ILio V| = Vgsto Vpp -10 — 10 LA
Qutput pins: Open
CLOCK: Input
RESET# pin fixed to Vgg and
oo others fixed to Vpp or Vss. - - 50 mA
Puil-up resistor attached input
pins: Open
Supply current
Output pins: Open
CLOCK: Input
RESET# pin fixed to Vgs,
loos STDBY# pin fixed to Vss, and — — 300 A
others fixed to Vpp or Vss.
Pull-up resistor attached input
pins: Open

B 374975k 0003934 k77 W

(Voo = 5 V45%, Vgg = 0V, Ta = 0 to 70 °C)
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4. 1/0 PIN CAPACITANCE

Parameter Symbol Measurement condition Rating Unit
Input pin C 16 (max F
putp IN Vi= OV (max) p
Output pin Cout Vpp = 0V 16 (max) pF

f=1MHz
/0 pin Cio 16 (max) pF

5. AC CHARACTERISRICS

(1) /0O Level and Measurement Conditions

AC test waveform

2.0V

0.8v

2.4 V (High level)

0.4 V (Low level)

Measurement point

AC test load circuit

Tested output pin = G

—F—— C=80pF

14
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MB89413

(2) Clock Input Waveform

fcye
tcHw tolw
A \
CLOCK
—_— N 7
tcr tcr
Parameter Symbol Min. value {ns) | Max. vaiue (ns)
CLOCK Cycie time tcye 50 250
CLOCK Low level width toLw 20 —
CLOCK High level width toHw 20 —
CLOCK Rise time tcr — 10
CLOCK Fall time tor — 10
(3) RESET#ABORT# Signal
. tRST
RESET#
ABORT#
Parameter Symbol Min. value (ns) | Max. value (ns)
RESET#ABORT# Low level width trsT 3teye —

* The STDBY# pin is set High during input of the RESET#/ABORT# signal.

W 3749756 000393k 44T HE
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(4) STDBY# Pin Switching

STDBY#

tsTDS

tsTOR

Normal state\,

/
\

N\

Standby state /

Normal state

Parameter Symbol Min. value (ns) | Max. value (ns)
STDBY# Low to standby state tsTDS — 2tcye
STDBY# High to normal state tsTOR — 2tcye

16
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MB89413

(5) System Bus Read Cycle (FORMAT = L)

CS#

RD#

D15 to DO

WR#

—

tcsrOH

trDRCV \—

toRoOH

tcsros tROLW o
-/ ¥
\
torov
tRowR! | | tpap
ALLA
AANN

_/

Parameter Symbol Min. value (ns) | Max. value (ns)
RD#4 inhibit time from WR#1 tROWRI 70 —
CS# Low setup time for RD#l tcsros 15 —
CS# Low hold time for RD#Tl tcsroH 0 —
RD# Low pulse width tROLW 60 —
RD# recovery time trRDRCV 70 —
D15 — DO drive delay time from RD#{ torRDZ 0 —
D15 - DO valid delay time from RD#{ torov — 50
D15 - DO hold time for RD#1 tDRDH 10 60

B 374975L 0003938 212 WA
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(6) System Bus Read Cycle (FORMAT = H)

CS# /
y,
tcsprs tCSDRH
4 X
R/W# / \
IRWRS IDRLW . tRWRH
- ¥ y
\ _
DS# N tbRRCV
tooRv . toom
{DDRZ
D151t0 DO <:<<<:
Parameter Symbol Min. value (ns) | Max. value (ns)

CS# Low setup time for DS#{ tcSDRS 15 —
R/W# High setup time for DS#4 tRWRS 15 —
CS# Low hold time for DS#T tcspRH 0 —
R/W# hold time for DS#! tRWRH 15 —
DS# Low pulse width toRLW 60 —
DS# recovery time tDRRCV 70 —
D15 - DO drive delay time from DS#l tooRz 0 -
D15 - DO valid delay time from DS#U tobRv — 50
D15 — DO hold time for DS#M toDRH 10 60

18
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(7) System Bus Write Cycle (FORMAT = L)

CS#
tcswrs {cswRH
DRDY# Y
twRDRI ‘ tDRWRR
twRLw
X Y
WR# \ /
K Y,
towrs | IoWRH
Di15to DO
tWRRDI
RD# 7
Parameter Symbol Min. value (ns} | Max. value (ns)

WR#{ inhibit time from RD#1 twRRDI 70 —
CS# Low setup time for WR#l tcswis 15 —
CS# Low hold time for WR#T tCSWRH 0 —
wR#l inhibit time from DRDY#U tWRORI 0 —
WR# Low pulse width tWRLW 30 —
DRDY#T release time from WR#{ toRWRR — 45
D15 — DO setup time for WR#l towRs 40 —
D15 — DO hold time for WR#1 towRH 0 —

B 374975b 0003940 970 WM
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(8) System Bus Write Cycle (FORMAT = H)

CS#
tcsbws tCSDWH
RIW# \ /—
K 2
tRwws tRWWH
DRDY# _\;
towDRI 'DROWR
\ towLw /
DS# \ /
N A
toows | | toown
D15to DO
Parameter Symbol Min. value (ns) | Max. value (ns)

CS# Low setup time for DS#l tcsows 15 —
R/W# Low setup time for DS#{ trwws 15 —
CS# Low hold time for DS#1 tcsowH 0 —
R/W# Low hold time for DS#1 tRWWH 15 —
DS#4 inhibit time from DRDY#{ towoRl 0 —
DS# Low pulse width towLw 30 —
DRDY#1 release time from DS#{ 'DROWR — 45
D15 - DO setup time for DS#1 toows 40 —
D15 - DO hold time for DS#1 toowH 0 —

3749756 0003941 807 WE




MB89413

(9) Image Bus Read Cycle (Random access mode: FORMAT = L)

y
IA9-1AD ><
N
tiADRDS ‘ Y ADRDH
- N
ICS# Y—. ticsrDs
7
t
. hROLW . ICSRDH
—— —
IRD# \
K
i YRORCV
JADV t&—— t - |- ———=
~ lbrov YDROH
tioRDZ /_( ¥
ID15 to IDO
\"t \\'t
LIROWRI
IWR# £
Parameter Symbol Min. value {ns) | Max. value (ns)
IRD#Y inhibit time from IWR#T LRDWRI 70 —
IA9 - A0 setup time for IRD#U YADRDS 15 —_
ICS# Low setup time for IRD#4 ticsros 15 -
IA9 - 1A0 hold time for IRD#T! Y ADRDH 0 -
ICS# Low hold time for IRD#T YCSROH 0 —
|RD# Low pulse width hiroLW 60 —
IRD# recovery time tIRDRCV 70 -
ID15 — IDO drive delay time from IRD#{ tibRDZ 0 —
iD15 - IDO valid delay time from IRD#{ tibRoV — 50
ID15 — IDQ valid delay time from |A9 — 1AQ haDy — 85
ID15 — IDO hold time for IRD#T! tiDROH 10 60

21
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MB89413

(10) Image Bus Read Cycle (Random access mode: FORMAT = H)

Y
IAQ-1A0 ><
N
tIADDRS LADDRH
TN
ICS# \
N 2
licsoRs ticSDRH
IR/W# /‘ 3
_ t A\
<! IRWRS N
IDRLW L URWRH
y 4 )
1DS# \ \
\ ibRRCV
haDy fpe—— -} ———=
tioDRY IDDRH
lIDDRZ |
A
{D15 to IDO
N't \\'(
Parameter Symbol Min. value (ns) | Max. value (ns)
IAQ — |AQ setup time for 1DS#! Y ADDRS 15 —
ICS# Low setup time for IDS#| YCSDRS 15 —
IR/W# High setup time for IDS#U LiRWRS 15 —
IA9 — IADQ hold time for IDS#T YADDRH 0 —
ICS# Low hold time for IDS#1 ticSDRH 0 —
IR/W# High hold time for IDS# YRWRH 0 —
IDS# Low pulse width tibRLW 60 —
IDS# recovery time tibRRCV 70 —
ID15 - IDO drive delay time from IDS#! tiboRz 0 —
ID15 - 100 valid delay time from 1DS#{ iDDRY — 50
ID15 ~ IDO valid delay time from I1A9 - IAQ hiapy — 85
ID15 - 1D0 hold time for IDS#T YiDDRH 10 60

22
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(11) Image Bus Read Cycle (Sequential read mode: FORMAT =L)

ICS# /
.
ticssrDs ticssrRDH
ISDR# \
K
YiSRRDA
tiSRDSRI tiSRSRDR >
lisROLW .
IRD# \ J/
tiosrov t
s IDSRDH
tipsroz
& -4
ID15 to IDO Vi
PN
Parameter Symboi Min. value (ns) | Max. value (ns)

ICS# Low setup time for IRD#l ticSSRDS 15 —
ICS# Low hold time for IRD#T tiCSSROH 0 —
IRD#J inhibit time from ISDR#{ tisroSRI 0 —
ISDR#T release time from IRD# lisSRSRDR — 45
IRD# Low pulse width tispRLW 60 —_
ID15 — IDO drive delay time from IRD#l tiDSRDZ 0 —
ID15 - 1DO valid delay time from IRD#J tiosrov - 50
ID15 - 1D0 hold time for IRD#T tosRDOH 10 60
ISDR# Low recovery time from IRD#1 lisRRDA — Btcve

) - 3749756 0003944 51H I

23




MB89413

(12) Image Bus Read Cycle (Sequential read mode: FORMAT = H)

ICS# /
2
ticssbrs ticssDRH
IR/W# —‘I\——
tIRWSRS HRWSRH
ISDR# \ \
N
USDRSRI . lisRSORR lisRDRA >
s 5\ LSDRLW .
| Y
iDSDRV N
tibsDRz
ATTF
ID15to IDO \‘(\\_‘
Parameter Symbol Min. value (ns) | Max. value (ns)

ICS# Low setup time for 1DS#U cSSDARS 15 —
IR/Wi# High setup time for [DS#{ IRWSRS 15 —
ICS# Low hold time for IDS#1 ticSSDRH 0 —
IR/W# High hold time for IDS#1! YIRWSRH 0 —
iDS# inhibit time from ISDR#4 tiSDRSRI 0 —
ISDR#1 release time from 1DS#l iSRSDRR — 45
IDS# Low pulse width liSDRLW 60 —
ID15 — IDO drive delay time from IDS#U tipsoRz 0 —
ID15 - 1D0 valid delay time from IDS#J ipspRvY - 50
ID15 — DO hold time for IDS#1 LiDSDRH 10 60
ISDR# Low recovery time from IDS#1 ISRDRA - 6 teve

24
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(13) Image Bus Write Cycle (FORMAT = L)

[AS-IAQ
LIADWRS ‘ YADWRH
ICS# /
V.
ticswrs LWRLW LicswRrH
N Y
IWR# 3/
UWRRDI . tiowms | [ iowmH
ID15 to IDO
4
IRD# 7
Parameter Symbol Min. value (ns) | Max. vaiue {ns)

IWR#U inhibit time from IRD#M HWRROI 70 —_
IA9 — IAQ setup time for IWR#l tADWRS 15 —
ICS# Low setup time for IWR#U HcSWRS 15 —
IAQ — IAQ hold time for IWR#T YADWRH 0 —_
ICS# Low hold time for IWR#T HCSWRH 0 —
IWR# Low pulse width hiwRLW 50 —
ID15 — DO setup time for IWR#T iowrs 60 -
ID15 — IDO hold time for IWR#T iDWRH 0 —

25
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(14) Image Bus Write Cycle (FORMAT = H)

IDS# \

iD15 10 IDO

1A9-1A0
tiabDws tADDWH
ICS# —\L‘ /
tlicsows ticsowH
IR/W# /
tlrRwws LowLw trRWwWH
- ¥ .

tioows | | tiobwH

Parameter Symboi Min. value (ns) | Max. value {ns)
IA9 — |AD setup time for IDS#U YADDWS 15 —_
ICS# Low setup time for IDS#{ ticsows 15 —_
IR/W# Low setup time for IDS#4 HRWWS 15 —_
IAS — 1A0 hold time for IDS#1 tADDWH 0 —
ICS# Low hold time for IDS#1 ticsowH 0 —
IR/W# Low hold time for IDS#1 YRWWH 0 -
IDS# Low pulse width tiowww 50 —
ID15 - 1DO setup time for IDS#M tioows 60 —
ID15 - 1DO hold time for IDS#T tiopwH 0 -

26
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MB89413

(15) IDONE# Input Timing 1

IRD#
(IDS#)

; tioLw
IDONE# (1) X \I' '/
' YIROLO (e—»!
: v low
IDONE# (2) : \ : /
: : 7
C « ioLw
IDONE# (3) ' ' /
i 5 : 7
' ' tiRIDD
IRDY# \
tRQIDD
IRQ# /
Parameter Symbol Min, value (ns) | Max. value (ns)
IRD#/{DONE# Low overlap time tirRoLO 10 —
IDONE# Low pulse width tioLw 30 —
IRDY# negate delay time from IDONE#T tiriOD — 45
IRQ# assert delay time from IDONE#T traiDD — 45

B 3749756 0003944 161 W
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(16) IDONE# Input Timing 2

IRD# 5 IIROLO
(IDS#) \
: tioLw I
IDONE# (1) : \ I' ' / :
3 . tioww :
IDONE# (2) ' / ;
\[e foo
YRIRDD
IRDY# \
tRQIRDD
IRQ# J
Parameter Symbol Min. value (ns) | Max. value (ns)
IRD# /AIDONE# Low overtap time YROLO 10 —
IDONE# Low pulse width tioww 30 —
IRDY# negate delay time from IRD#1 iRIRDD — 45
IRQ# assert delay time from IRD#T tRQIRDD — 45
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(17) DEND# Input Timing 1

WR#
(DS#)
DREQ#
T i
I toELw
DEND# (1) X \ l /
v twRLO
. L loeww
DEND# (2) : \ : /
‘ : A
\ ' 1DELW
DEND# (3) \ ' : ; /
. : A
'RQDED
IRQ# /
Parameter Symbol Min. value (ns) | Max. vaiue (ns)
WR#U inhibit time from DREQ#!{ twapal 0 —
DREQ#T release time from WR#l toowRR 45 —
WR#/DEND# Low overlap time tWRLO 10 —
DEND# Low pulse width IDELW 30 —
IRQ# assert delay time from DEND#T tRQDED — 45
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(18) DEND# Input Timing 2

y
WR# IpeELO
(DS#) (
twRDQ IDQWRR :
DREQ# : :
2 DEW_| !
DEND# (1) ! \ l: / !
, : toELW X
DEND# (2) ; / :
5l; : 7 |
tRQWRD
IRQ# /
Parameter Symboal Min. value (ns) | Max. value (ns)
WR#{ inhibit time from DREQ#d twRDQ 0 —
DREQ#T release time from WR#l tbQwrR 45 —
WR#/DEND# Low overlap time twRLO 10 —
DEND# Low pulse width toELW 30 —
IRQ# assert delay time from WR#1 tRQWRD — 45
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PACKAGE DIMENSIONS

80-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-80P-M06)
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Circuit diagrams utilizing Fuijitsu products are included as a means of illustrating typical
semiconductor apphcatlons Complete Information sufficient for construction purposes

is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fuijitsu assumes no responsibility for inaccuracies.

The information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copled or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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