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Abstract

This paper shows the construction of data communicstion
in electronic mail which uses bus +type mnicrocomputer 1BM-PC
network aﬁ&ﬁzﬁhtnaﬂﬁzed polling method. It can send informstion or
record of file to other users which connect with the network. In

‘m¢3ibﬁs§5tem, it has a microcumputeq_which operstes 85 & server for
receiving sand sending information to oblher users which operate as
users. It can be infered that users must send information through
server everytime. This system has high flexibility and easy to

evolve capsbility. It is easy to apply to dats communication tasks

such 8s data communicstion in office, microcomputer for teaching.
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2.2 LOCAL AREA NETWORK
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@ MOTOROLA

MC1488

QUAD LINE DRIVER

The MC1488 is a monolithic quad line driver designed to inter-
tace data terminal squipment with data communicstions squipment
in conformance with the specifications of EIA Standard No. RS-232C.
Festures:

@ Current Limited Output
210 mA typ

@ Power Otf Source Impedance
300 Ohms min

Simple Siew Rate Contro! with External Capacitor
Flexible Operating Supply Range
Compatible with Al Motorola MOTL and MTTL Logic Families

QUAD MDTL LINE DRIVER
RS-232C
SILICON MONOLITHIC
INTEGRATED CIRCUIT

TYPICAL APPLICATION
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CASE £32.-02 CASE 62505

MO-001AA

PiN CONNECTIONS

A
b vee

VuE >

vt a2 73] snowt DI
Ovisut A3} @@ "put D2
oot 91(3] b&nm o
out 823 5} tnown €1
ovreur 8] @ 9] tneut €2

g 3] Ouvtmn ©

CIRCUIT SCHEMATIC
§1/6 OF CIRCUIT SHOWN!
ver u '
Seae s
owse s 170N 3
[ 2
T O p—————4
L IX s ”
\ i . —0 BUTRN
s Ny
P 3
10 g
:
;' +

!

suasByRvnled Mc 1488




MOTOROLA

MC1489
MC1489A

QUAD LINE RECEIVERS

The MC1489 monohithic quad hine receivers are designed 1o inter
face cata terminat equipment with data commumicaLions equipment
in conformance with the specitications of E 1A Stendard No RS 232C

Input Resistance ~ 30k 10 7.0 kitohms
Input Signa! Range — 4 30 Volis
Input Threshold Hysteresis Built in

Response Control
3} Logic Threshold Shifting
b) tnput Norse Filtering

QUAD MDTL
LINE RECEIVERS
RS-232C

SILICON MONOLITHIC
INTEGRATED CIRCUIT

il

L SUFFIX P BUFFIX
- CERAMIC PACKAGE  PLASTIC PACKAGE
CASE 632-02 CASE 64605
MO-001A4
2
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SILICON GATE MOS 8251

D.C. Characteristics: T, = 0°C to 70°C; Ve = +5V 35%; Vgs = OV
A

Symbol | Parameter Min, Typ. Max Unit Test Conditions
ViL tnput Low Voltage B v
Vin Input High Voltage 2.0 \ v
VoL Output Low Voltage ) A v :‘?é';i‘?;t::?:m)
Vo | Output High Voltage 24 v '1° - -’ig"t:e‘zfﬁ’-”'
lce Power Supply Current 80 mA J.
I input Load Current 10 uA " | Vin=0V 105.25V
oL Output Leakage Current (DB Low) -100 AA | Voyr=04v
lioH Output Leakage Current {DB High) +10 pA Vout=Vece
e’:'*_f. -;" ; o
A.C. Characteristics: Ta = 0°C 10 70°C; V¢ = +5V 5%, Vs = OV : 5,! iy 0
Symbol | Parameter Min. K Xyp. |'Wax. | Unit | Test Conditions
tey Clock Period A 48071 .° ‘ns 4T AT
tow Clock Pulse Width £ 220 9 ’ ns \
tcp Clock Pulse Delay A -260 5 ns
RAF Clock Rise and Fall Time &1 .- 1760 ns
Wwr Write Pulse Width A | 400 - ns
tps Data Set-Up Time for WRITE o | 300 ns
toH Data Hold Time for WRITE oL 20 ns
tpp Data Delay from READ ‘ IF. 350 ns Cy = 150pF
tep READ 10 Data Floating . X 160 ns Cy *150pF
taw Address Stable before WRITE - "= = 0 ns
twa Address Hold Time for WRITE 40 ns
tAR Address Stable before READ “ 0 ns
tRA Address Hold Time for READ 0 ns
1BTx TxD Delay from Rising Edge of TxC 300 ns
1SRx Rx Data Set-Up Time to Sampling Pulse 500 ns
THRX Rx Data Holq Time to Sampling Pulse 6 CLK
Period
frx Transmitter Input Clock Frequency
1X Baud Rate 56 KHz
16X and 64X Baud Rate 615 KHz
fax Receiver Input Clock Frequtncy
1X Baud Rate 56 KHz2
16X and 64X Baud Rate 615 KHz2
tTx TxRDY Delay from Center of Data Bit 6 CLK | C =50pF
.| Perioa
1Rx RxRDY Delay from Center of Data Bit 8 CLK
Period | |
s internal SYNDET Delay from Center of 6 CLK
Data Bit . Period
s External SYNDET Set-Up Time before Rising € CLK
Edge of RxC’ Period

!

[




SILICON GATE MOS 8251

READ AND WRITE TIMING
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COMEO116A

Pesturon

® Futly sistic operation
& Single powser supply 48V IOBIY
* ANt tnpyts end outputs directly TTL

CMOS 2048-Word by 8-Bit :
Static RAM

o indusiry standerd 24-pin conligurstion
® Chip-enable pates address bulters for
mimmym stenddy current

compatidle e Deta retention voltege. 2 V min.
® J.atetw outouis
ICOMS118A-2[COMET10A-3;COMINI8A9
Accare Tiee {man ) 700ns | 150 me 250 ns
Qutput Ensble Time [mas |} 1200s_ | 80Nt 150 ny
Operating Tempersturs 0" 1o *10°C 40" 10 -85° G
Opereting Current (mas ) IS mA AS mA 40 mA
M M Stanghy Current v
fooes Imen } 0 A SO A 100 pA
The ACA-COMSI1AA is 3 CMOS 2048-word Dy 8-bit sistie The gutput ensbis (D) controls the output bulters to
¢ memory. NI Q! for use ;n memary sliminste bus contention
1yvieme where high-3osed, low power end simpiicily tn use The COME118A-2 end COMRI1EA.D heve #n oparsting
#re destrabis. This device hae common date Inpuls and dete temparature range of0° 10+70°C The COMB118A-Dhasan
outpuls sndutitizes s single power supply ol £ SV a3 3V A operating lamperaiure range of -40° 10 +85°C.
thip-enabie Inpul and in ouiput-enadie inpyt drs provided
toe memory on on 4né output butter conirol, The COMB11BA-2 and COMB11AA.3 are supotisd in & 2.
tend dusi-in-ting pinstic pecinge (E sulfily The CDM.
— B11AA 24 duet-In-ti tic pachege
The ¢hip angble (CE) gated Ine Rddress #nd output bultars uakin-line side-drared ceramic
Wnd powsrs down tha chip 10 the Low power siandby mode
: | tr00
' ' . — teor
i b 1708
— . 1 — 1s08
] ovcoor [ | wrunay outeuT b tre
1 - ' waten At e
. ) e § 08
| g— ¥ ‘P— 1701
b— X
.
o -t Voo
a1 t‘o::_'la\ -y
L) L LA TL T
Funehonsl Bloch degram
TRUTK TASLE
[+14]1+ §
Tt st Wt | soToate mooe mito | e |
" x 4 NOT ll\.!C'lD HION 2 STANDBY
1 o L “ sTARLE NEAD DATA OUT ACTIVE
L H [ TARLE waTe OATA 1IN AcTnive
L L L sTaeLe wRITR DATA IN ACTIVE

L=LOW MHoHIGH XeHorl

.

CDM8B118A

$10MAL DESCAIPTIOND

AG-A1 {Addrees Inpute]® Thesa inputs musi be stable prior 10 n write oparation, bul mey chunge asynchronously during
read oparations,

17014108 '
T¥(Chip En tes Road and Wit funciions, end gates off sddress inputs
TR (Ouvtout Enal 10w snd WE s high
w&(wmo £nabk unctron, it CElstow TE witt dominate t both WE snd S aretow (1 ¢, the bus e

De trisioted snd & Write will occur).
VYoo, Vas: Power suoply connectione.

DYNAMIC BLECTRICAL CHARACTERIOTICS o1 T, » 0 19 +70°C (COMATISA.2, COMETIA-Y);
Tt <49 10 +08°C (COMITISA0), Voo B V £ 10N,
tnputl, b o 10 nn; C, * 100 pP snd { TTL Losd, inpul Putee Lovele: 0.0 Vie 2.4V

= umiTe

CHARACTEMISTIC COMS119A-2 | COMEISA.] | COMEIISA.® IUNITS
Sead Cyelo Times Doe Fig. 2 ' MRV AR TV R T AR KT A
Read Cycle Time log 200 - 180 - 250 -
Addreee Access Time tas - 200 - 150 - 230
Chip Ensbta Accomn Time Tace - 200 - 150 - 250
Chip Enedle 10 Oulpul Aclies (™ 18 - 18 - [T -
Outpul Enebia to Oulput Velld trey - 120 - 80 - 150 ny
Outout Ensdis 10 Output Achve loor 15 - 195 - % -
Chip Drsabte ta Oulput “High T° tewr Q Ly S0 0 A0
Output Drsadie to Output “High Z° tomt [ 80 9 $0 0 L
Output Hold Irom Addeass Change Towe AL] - 15 - 1 -

*7ime caquirsd By 2 thmn device 10 silow for Ihe indicated tunchan

savs

}‘-—'lu—.

TT 9 wiu CURIRG BERD CYCLE

AtustEInT sErEernet srcwarenes

Rosd-crels wming wovstorme
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in‘té’ PREUMINARY

82C88
CHMOS BUS CONTROLLER

® Pin Compasatible with Bipolar 8288 s 3-State Command Output Drivers
@ Provides Support for 8086/88, # High Drive Capability

80C86/88, 80186, 80188 | conﬂg\urable tor Use with an 1/0 Bus
® Low P°'_'" Operation ® Single 5V Power Supply

—lces = 100 pA 3

—lec = 10 mA B 8 MHz Operation

— 82C88-2

® Provides Advanced Commands for
Multi-Magter Busses

The Inte! 82C88-2 is & high performance CHMOS version of the 8288 bipoler bus controfler. The 82C88-2
provides command and control timing generation tor 8086 archhecture® systems. Static CHMOS circuit design
ensures low operating power. The 82C88-2 high output drive capability efiminates the need for additional bus
danvers.

*NOTE:
in this data sheet, all raterences to 8086 or 8086 architecture include: BOB6/86, B0CB6/88, BO18€ anc

8018E.

[ = TR
= sTanus Gwre
sTATUS l b DECOOER N hd
i manD :;:: suLTIBUS ® »[vee
SICMAL [ COMMAND p—
] iy oEmER —— [ sonas : wiiso
H sy owe .y
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T 0 17 [ ) wCERDER
1 ) pew
ax o 15[ | CEN
coNTROL ADDRESS LAYCh DATA
conrnon } &EN conteoL 1 siomay L TRANSCENER. AND A
Ut ooy wac | ] eewer WCEBDER | WTERRUPT CONTROL 3] }IoRC
ATON SIONALS
08 At 12 [J Aiowe
[ owe
.:' 3’.“0 240027-2
240027-1 Figure 2a. 82C88-2 20-Latad

figurs 1. Block Diagram ' DIP Configuration



82C88

PRELIMINARY

Tabile 1. Pin Description

TypeJ

Name and Function

Vee

~POWER: + 5V supply.

GND

GROUND.

5.5.52

STATUS INPUT PINS: These pins are the stahs input pinstrom the 8086 or 8088
mmemzmmmnstow»mmmm
dgmbmhwhtem‘WMnmmmnmhmM)muean
HIGH. (See chart under Command and Control Logic.) imemal pull-up res5107s hold
these knes HIGH when no other dmving source i present.

&

mrmsammmmazwamwmmmwm&sh
when command and contro! signals are peneratec.

3

ADDRESS LATCH ENABLE: This signal serves 1o strobe an sddress into the sddress
{2tches. This sipnal is active HIGH and latching occurs on the tating (HIGH 1o LOW)
transition. ALE is imended for use with trensparent D type laiches.

DATA ENABLE: This signal serves 1o enable Gata transosivers onto either the local or
system data tes. This signal is actve HIGH.

DT/R

DATA TRANSMIT/RECEIVE: This signal estabiishes the direction of data fiow twough
the transceivers. A HIGH on this ine indicates Transmit (write to 1/O or memory) end 8
LOW inchcates Recerve (Read).

3

ADDRESS ERABLE: AEN enables command outputs of the 82C88-2 Bus Controlier at
least Tagy cv sfter i becomes active (LOW. AEN going inactive immedistely 3-states the
command output dnvers. AEN does not affect the 1/0 command lines If the 82C88-2 is in
the 170 Bus mode (108 ted HIGH). .

2

N

COMMAND ENABLE: Wnen this signal is LOW ali 82088-2 command outputs and the
DEN and PDEN control outouts 8re forced to their inactive state. When this signal is
HIGH, thesa same outputs are enabied.

INPUT/OUTPUT BUS MODE: When the 103 is strapped HIGH the B2C88-2 tunctions in
the 1/0 Bus mode. When it is strapped LOW, the 82C88-2 functions in the Systeem Bus
mode. (See sections on I/0 Bus and System Bus modes).

ADVANCED /0 WRITE COMMAND: The AIDWC issues an /0 Write Command eariicr
in the machine cycie to give I/0 dewces an eerty indication of 8 write instruction. its
timing is the same as a read command signai. AIDWC is active LOW.

1/0 WRITE COMMAND: This command kne instructs &n 1/0 device 1o read the data on
the data bus. This segnal is active LOW.

170 READ COMMAND: Thes command kne instructs en I/0 dewice 1o Orive its data onto
the data bus. This sianal is sctve LOW.,

ADVANCED MEMORY WRITE COMMAND: The AMWC issues 8 memory witte
cunmmd.ﬂbrhmemm;ydewphememaydwicasmuﬂywduwnofa
MGmmnsmistresameasmdmmnddgml.xﬁWCbacﬁveLow.

MEMORY WRITE COMMAND: This command ne instructs the memory to fecord the
data pregent on the data bus. This signal is scove LOW.

-MEMORY READ COMMAND: This command hne instructs the memory to Orive its data
onto the data bus. This signal is actve LOW.

INTERRUPT ACKNOWLEDGE: This command fine telts an intermupting device that its
imarnupt has been acknowiedged and that it shouid dnve vectoring information oo the
data bus. This signal is actve LOW.

MCE/FBEN

This is 8 dusd lunction pin.

MCE (OB 1S TIED LOW): Master Cascade Enable occurs turing an intemmupt sequoncs
&and serves 1o read a Cascade Adoress from & master PIC (Promy imerrupt Controlier)
onto the tiata bus. The MCE signal s active HIGH.

PDEN (10B IS TIED HIGH): Permhersl Data Enabile enables the data bus transceiver for
the 1/0 bus that DEN pertorms for the syster bus. PDEN is active LOW.
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PRELIMINARY

FUNCTIONAL DESCRIPTION

Command and Control Logic

The command logic decodes the three 8086 or 8088
CPU status lines (Sp, 5, 55) to determine what
command is 1o be issved.

This charnt shows the meaning of each status
“word".

5,5:55 ProcessorState 182086-2 Command,
10 0 Oiinterrupt AcknowredoelINTA

0 0 1|Read!/O Port I0RC
0 1 0iWrite I/O Port IOWE, AIOWE
C 1 1|Haht iNone
{1 0 0|Code Access |MRDT

1 0 1lRead Memory IMRDC
1 1 0 |write Memory [MWTC, ZMWC

1 1 1[|Passive INone

The command is issued in one of two ways depen-
dent on the mode of the 82C88-2 Bus Controlier.

1/0_Bus Mode ~ The 82C88-2 is in the I/0 Bus
mods if the 10B pin is strapped HIGH. in the I/0 Bus
mode all I/O command lines JORC, IOWG, AIOWC,
A) are aiways enabled (Le., no! dependent on
AEN). When an 1/0 command is initiated by the
processor, the B2C88-2 immediately -activates the
command lines, using PDEN and DT/E to control
the 1/0 bus transceiver. The IO command lines
should not be used to control the systemn bus in this
“configuration because no arbitration s presant. This
mode aliows one 82C88-2 Bus Controlier to handie
two external busses. No waiting is involved whan the
CPU wants to gain access to the I/0 bus. Normal
memory access requires a “Bus Ready” signal (AEN
LOW) before it will proceed. It is advantageous to
use the 10B mode if I/0 or peripherals dedicated 1o
one processor exist in a multi-processor system.

System Bus Mode — The B2C85-2 in the Systemn
Bus mode if the 108 pin is strapped LOW. In this
mode no command is issued unti! TaELCv after the
AEN Line is activated (LOW). This mode assumes
bus arbitration logic will intorm the bus controller {on
the AEN line) when the bus is free for use. Both
memory and /0 commands wet for bus arbitration.
This mode is used when only one bus exists. Here,
both 1/0 and memory are shared by more than one
processor.

COMMAND OUTPUTS

The edvanced write commands are made available
1o initiate write proceoures early in the machine cy-
cle. This signa' can be used to prevent.the proces-
sor from entering an unnecessary wah state.

The command outputs are:
MRDC — Memory Read Command
MWTC — Memory Write Command
IDRC  — 1/C Read Command
IOWC  — 110 Write Command
AMWC — Advanced Memory Write Command
ATOWC — Advanced 170 Write Command
INTA' — Interrupt Aciknowiedge

INTA (interrup: Acknowledge) acts as an 1/0 read
guring an interrupt cydie. fts purpoce is to inform en
imerrupting oevice that its imerrupt is being acknowl-
eoped and that it should piace vectoring information
onio the data bus.

CONTROL OUTPUTS

The control outouts of the 82088-2 are Date Enable
(DEN). Data Transmh/Reoaive'(DT/R) and Master
Cescade Enable/Peripheral Dats Enable (MCE/
PDEN). The DEN signai determines when the exier-
nal bus should be enabled onto the local bus and
the DT/R determines the direction of data transter.
These wo signals usuzally go to the chip select and
direction pins of e transceiver.

The MCE/PDEN pin changes function with the two
modes of the B2CB6-2 When the B2C88-2 ¢ in the
108 mode (IOB RIGH) the PDEN signal serves as a
dedicated data enable signal for the 1/0 or Peripher-
al System bus.

INTERRUPT ACKNOWLEDGE AND MCE

The MCE signal is used during an imerrupt acknowl-
60ge cycle if the 82CB8-2 is in the System Bus mode
(105 LOW). During any imerrupt sequence there are
two interrupt acknowiedge cycles that occur back to
back. During the first interrupt cycle no data or ag-
dress tansters take place. Logic should be provided
tc mask oft MCE during this cycle. Just betore the
second cycie begins the MCE sighal gates a master
Priority interrupt Controller's (PIC) cascade address
omo the processor’s focal bus where ALE (Address
Latch Enable) syobes it into the eddress latches, On
the leading edge of the second interrupt cycie the
addressed slave PIC gates an interrupt vector onto
the system data bus where it is read by the proces-
sor.

It the system contains only one PIC, the MCE signa!
is not used. In this case the second mnterrupt Ac-
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A.C. CHARACTERISTICS (Vco = 5V £10%. T4 = 0°C 10 70°C)*

82C88-2 TIMING REQUIREMENTS

Symbol Parameter | Min Max Units | TestConditions
fc CLK Freguency 2] MHz }

TCLCL | CLK Cycle Penod 125 | ns |

TCLCH | CLK Low Time 6 | ns

TCHCL CLK High Time ad | /i ns

TSVCH | Stetus Active Setup Time 35 | ns

TCHSV |  Staws inactive Hold Time 10 | ns

TSHCL | Suatus Inactve SetupTime | 35 ! I ns i

TCLSH | Satus Active Hold Time e 7ARA\ foons

82C88-2 TIMING RESPONSES

Symbo! | Parameter ) i Max | Units |  Test Conditions**
TCVNV | Control Active Delay Y/ s 45 [ ns | &

TCVNX | Control inactive Delay V/ i, s {1ns |} e

TCLLH | ALE Actve Delay {from CLK) | 25 i ns &

TCLMCH | MCE Active Delay (trom CLK) i 28 ' ns e

TMHNL | Command to DEN Defay TCLCH-5 | ' ns DEN: a

| ‘ Command: b

TSVLH | ALE Active Delay (from Status) { 25 ns &

TSVMCH | MCE Active Delay (from Status) | 30 ns 8

TCHLL | ALE Inactive Delay =~ J 25 ns a

TCLML | Command Active Delay & | a5 ns b -
TCLMH | Command Inactve Detay 5 45 ns b

TCHDTL | Direction Control Active Delay l’ 50 ns =

TCHDTH | Dwection Control Inective Delay i 30 ns 2

TAELCH | Command Enable Time i 40 ns | c
TAEHCZ | Command Disabie Time | ! 40 ns ¢
TAELCV | Enable Delay Time [ 100 | 250 | ns b

TAEVNV | AEN to DEN ! i 35 ns &

TCEVNV | CEN to DEN, PDEN i i 35 ns e
TCELRH | CEN to Command f | TCLML +10 [ ns o
TOLOH | Output, Rise Tinfe [ - 15 ns | ab.From0.8Vto2.2v
TOHOL | Output Fall Time | | 15 ns | a b.From2.2v10 0.8V

"*See Test Condinon Dehnivon Table.
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.ﬂter
ABSOLUTE MAXIMUM RATINGS®
Temperature UnderBies .............. 0°C1070°C
Storage Temperature .......... -55°Cto +150°C
Supply Voltage

with Respectto GND .......... =05Vt +7.0v
Al: input Voltages

with Respectto GND ...... ~0.5Vto Voo +0.5v
Ali Output Vohages

with Respectto GND ...... ~0.5Vto Voo +0.5V
Power Digsipation ...... N 7 A o.7w

*Notice: Stresses above those ksted unosr “Abso-
lute Maximum FRatings” may cause permmanent dam-
&ge to the device. This is & stress ratng only end
functional operation of the davice gt thece or any
other conditions above those indicated in the opors-
tional sections of this specification is ot implied. Ex-
posure to absolute maximum rating conditions for
extendsd periods may sffect device rekability.

NOTICE: Specifications contained within the
following tables are subject to change.

D.C. CHARACTERISTICS Ve = 5V £10%, T4 = 0°C 1o 70°C)

knowledge signai gates the Interrupt vector onto the
processor bus.

ADDRESS LATCH ENABLE AND HALT

Address Latch Enable (ALE) occurs duning each ma-
chine cycle and serves 1o strobe the current address
o the address latches. ALE also serves 1o strobe
tne status (5p, 55, 57) into a tatch for halt state de-
coding.

Symbol | Parameter i Min |7 Max | Unit . Test Conditions i
icz | Operating Supply Current ‘ 1 | mA o =opF
' : { feic = 200ns
icce | Standby Supply Curent | | 100 i wA | OutputsUnioaded (Note 1)
Vi Input High Voltage i 22 | Veewr05 ] v !
Vi input Low Vohage L -02 | 0.8 [,
Ven Vi tor Ciock. 50, 57, 52 30 | Vee+03 i v
" ve Vi, for Ciock. 50, 57, 52 ZEANOATB AN AL
o input Leakags Current 10 | pA | OV Vi < Ve (Note 2)
Lo Output Leakage Cusrent | =10 | pA . OVEVours Voo
i e | Status input Current i —100 10 | pA @ OV S Vs Ves
Vo. Output Low Vohage: )
Command Outputs 0.5 Vo lo=20mA
. Control Outputs ! 0.48 ! oL = 6mA
Vou Output High Voltage: ; i : |
Command Outputs 3.7 I V. Ulpp=—8mA
. | Control Outputs 37 ! | lon = —4mA
. ! s =
i Cin ’ input Capacitance 7 ! pF { z;ergeasx::d?ms at GND
LCOUT ’ Output Capacitance ; i 5 i pF : Zf:ae:sgrrdeﬁzns &t GND J
NOTES:
;: Eﬁ:%cosg’dms%ns are: Stats mputs € Vee, other inputs @ Vee or GND, Outputs open.

COMMAND ENABLE

The Command Enable (CEN) input acts as & com-
mand qualiher for the B2CB8-2. i the CEN pin is tigh
the B2CB8-2 functions nommally. It the CEN pin is
pulied LOW, ali command lines are held in therr inac-
tive state (not 3-state). This feature can be used 1o
impiement memory partitoming and to eliminate ao-
oress conflicts between system bus devices and
resident bus gevices.
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TEST LOAD CIRCUITS—3-STATE COMMAND OUTPUT TEST LOAD

vi
Test Condition Definltion Table
! o Test | [
A1 Condion | Viv | RuQ c1,pt
CUTPUT FROM TEST e {2131 220 80
: gryce POINT b | 228 | ;7 150
i UNDER TEST y L
! ct c R - R 1V 150
! 1 ¢ in/ 31D yay 50
! 240027-3
f “inciutes stray and ip capechance

A.C. TESTING INPUT, OUTPUT WAVEFORM .
] i

i

| (a3

; /
XAO—TESTPOM’S—OL‘

, /\

' AC. Testing

“Thput nse and fall times are:
£ ns =2 ns between 0.8V and 2.2V for AEN, CEN and 108
& ns =2 ns betwesn 0.8V and 3.0V for 55, 5,, 5 and CLK.

240027 -2
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WAVEFORMS
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NOTES:
1. Address/Deta Bus is shown only for reference

purposes.
2. Lsading edge of ALE and MCE s determined by the taliing edge of CLK o Status going active. whichever occurs last.
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