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'-- INTRODUCTION

TÍjÁ8 Product Reference Manual provide8 information to in8t&]l,
utilize and maintein the Adveneed Digital Corp."8 Multi SIeve S-
1OO Mj8 compatible computer. The Multi Slave 18 a Mmgle printed
circuit board, conforming to the IEEE-696 form factor of 5.25
íncbea by 10 inche8 (13.33 CPl by 25.4 Cfi), providing three in-
dependent 8 XHZ 280 central proceB&or&, eech with two 6'4k byte
banka O£ memory, two aerial I/O porta, and a counter/tímer.

UNPACKING/PACKING INSTRUCTIONS

When the Multi Slave 18 delivered by 8 tranafer co»pany, it mu8t
be care£ully inBpeeted for damage. Príor tcj eecepting delivery,
carefully ínapect: the ahipping container for obvioua damage. Ifdamage 18 evident, note it on the waybíll and require that the
delivery agent 31gn the Haybi1l. Notify the Lranafer comp&ny
ímmedíately, and mjíjmit a damage report t: cj the carrier.
Remove the Multi Sieve arid sny accea&ory item3 from the ahipping
contminer. Retain the &hipping eontainer any packing material
fcjr poaaible reahipment. Leave Lhe Multi Slave in it8 anti-
stetic envelope until ínatallation time.

INSTALLATION

After verífying that the intended encloBure fcjr the Multi Slave
will provide adequate power and air flow, remove the Hulti Sl8ve
£rom its anti-8tatic envelope. Inapeet and verify that the
configuration jumper8 on the Multi Slave are correct for the
Multi Sleve"s intended utilization. Attach I/O cables to the
ccmnectcjra provided for aerial I/Ci ae reqLlLL"ed. In3ert the Hultí
SLsve printed círcuit board into a m.iiteble S-lOO Mjb dlot con-
nector'.

r

, INTRoDUcTIoN/UNpAcKINg/INsTALLATIaN Pege 1-l\
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-r
l

I)
WARRANTY AND WARRANTY RETURN PROCEDURE

Advanced Dígitel Corporation worrants thet it8 produete will be

free from defecL8 in »aterial and workRan8hip for a period of 360
deyB of Bhípment from the factory.

If a cuaLomer experiencea a defect in either workman8hip or t.
maeeria16 during the warranty period, notify' your aupplíer Im- i

»ediately. Your aupplier may repair the Multi Slave or determine
í£ Bojxe other action i8'to be taken. In the event that e return '

of the Multi Slave ía deemed neeee&8ary, obtain a RETURN KATERIAL
AUTHORIZATION (RMA) NUMBER from your 8upplier.

Repack the Multi SIsve and any &cce$8ory iLe»g in the original
packing maLerial and ekiip ít in aecordence with your &Upplier'8
ahipping ínaLrueLion8. Make mire the RNA number 18 clearly
marked on the ahíppíng label. Your aupplier will not accept
delivery of a return ahípment without the proper RILA number.

****R*****W****W***WWW*
· W A R N I N G ·
*gtR**************w**w**

The Multi Slave as delivered doe8 not generate, u8e, or radiate
rodio frequency energy. However, afLer inBt&ll8tion and applic8-
t-ion of power, the Multi Slave may generate, u8e, or radiate
radio frequency energy. Advanced Digital Corporetion recDmmend&
that the Multi Slave be installed in an enclosure Hhíeh coBplie&
with the proviBion8 for computing devicea pur8u8nt to Subp&rt J

of Part 15 cj: f FCC rulea, which are deeigned tcj provide rea8onab]e
protection agMmat 8uch interference.

u

)

k

.
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FEATURE3 AND OPTIONS

l

The Xulti Slave provicíea the £oljowing £e8ture8:

o Three independent 8-bit, 8 MHz 280 tficroproce8&or¿s

o Eeeh CPU haa 128k O£ memory, configured á8 two 64k
byte banks, with 8 Ik to 16k area of common (8hared)
memory'.

o Two aaynchronoua aerial I/C) port8 per CPU. Level
converaíon to EIA RS-232C or RS-422 8tand8rd8 18
provided vía the PSINET (paddÍe card) acceaBory.

o Independent baud rate aeleetion on eeeh Beri8l port

o Counter/Tiner providing real Li»e clock capability
o UBer &elect&ble PROM, jumper configurable for one of

the £ollowing: 2716, 2732, 2764, 27128, or 27256.

o ÍEEE-696 S-lOO Bua Compatibility

o Automatic power"on/re3et bocrtartrap loader and reej"
dent monitor/debugger ut-ility.

r

FEATURES AND OPTIONS Page l-3
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A

P

p ·q

P 2681

DUARJ
"q B i

P

P
. b !

" b q
d b b

PROM

T_
i

Z80-h , ,
CPU · p' p

P Bank p

(I of 3) · b Controt 64k
& Ttmtng RAM

_

b

P

P S-1DC

INTER-
FACE q BUS

Figure 1-l Multi Sl&v0 Block D1egra»

FUNCTIONAL FLOW

Figure 1-l illLlatrate3 the major functional eomponenta of the
I

Multi Sl8ve eomput.er board. Initially, immeMately following the
power-on/re8et event, all three proeeszaors are held in a re8et
stete. Each prLzces8c)r mijgt be imdividually activated by a net-
work ma3ter. Unce t.he m,a8ter haa 8etÁv8Led g Multi Slave pro-
ce8aor, the Beleeted 8lave CPU then begina executing the ín6truc"
t: iona provided by the cmboard EPROM. Depending upon uaer re8pon8e
and intervention, the pr'oceemor will either initiate the execu-
tion of the re3idt2nt Honitur/Debug program, or begin the download
req1jeebt sequence to receive an operating ey8tem.

k.
.

MAJOR FUNCTIONAL FLOW Page l-4
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r
MULTI SLAVE PRODUCT SPECIFICATION

t

-

Physical end EnvironmenteG

Form FacLor IEEE-696 S-1OO Mmndard

Size 5.25 inche8 x 1O.O inche8 x .75 inche8

Weight 14 oz.
Temperature

operating ·Ci t.cj 50 degreea Celoiua
wtorage -65 to ISO degreee Celeiu8

Humidity O to 95X, non-condenaing

Altítude O to 1O,OOO feet (opereting)

Power Requrementa:

"5VDC © xx.x Amps (xx Watts)

Power Regulation On board, providing 4.75 to 5.25VDC

Cooling 1-5 CFX (cubic feet per minute) air flow

Power Supply Requírementm

Unregulated + 7VDC Hinimi.m
"11VDC Averege
"25VDC Maximum (pe8k)

"14.5VDC F1inímum

+21.5VDC Average
+35.OVDC Maximum (peak)

-14.5VDC P!inim.im
-21.5VDC Average
-35.OVDC Maximum (peak)

Functional Speei£ication:

Proce33or Zilog Z8OH

r
Memory 128k Dynemic RAX

Prcjce83or Clock 8.OOÓ MHZ

Serial Controller Signetic8 2681 DUART

FACTORY CONFIGURATION · Page :-5')

" l



Multi SI ave Product Re£erenee Manua.\ SectioK) :

\ i

" }
/

d
Jl

rmwr \lí' Id
,AQe I UZ~,

|¿

u J}

|¿

jj
|¿

jj m
t

B

I

jjp
b " 4'

"7 '

U) m 4 ." I Iy 1r

n l" "

,

""" l

- Z e ¢
T

i Cl im - ^K3> ^'í 'S j 7!, j

_ _ r jL'=— uu ¢ "r i"';} !!ZZ " T Z
"i

" : iiz f 2 úí
l _

u,,j -AUP }uq¢
d un om

&$m

"' } "
' ¿¿¿¿_ _j' ):,:: ") 1' _ls--m "Eá J l _Jt_-7 'Eá

|^ L— _j Lot hp tin

a ,
u4¶

t

l

"
" jSY"_

_
_r=" +

|}~ " } "' £1 TlM7Fr'm
c

LJ TJ
)5'u: "

-
}"" Z)"" j wi 7t U" ? "=" "7 ií 2

& i7t- ~9"' }

L— -j' "' '"" i'-' }- jµjj"' '

°O,T" "L !, ? '1IE [D}«, -" W' j}u: g )
,

l )

t K, * m ,üE £
e 6

.,
KJVANCED DKWA: - COR>>'^ ñoN ~T!SLAVE u"

l

X) 4L' JA) i

t

Fi gure 2-2 hulti Slave Component Lmyout

The factory atandard ccjrjf iguration of the Mijj ti Slave u8e8 8 276< )

EPROM
, and does not ut-i I i:ze the S-1OO Vectcn"ed Interrupt LinemThe bmse eddress of the Lmard is ;jumpered fen I/O eddre88 9OH e tjumper block E-19 thru E-26 ( lower left quadrantD .

t
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\
l

GENERAL NOTES

The Mujítl Slave contmina three independent Zijog Z8O-H CPU&.

=pr1ncipal I/O device for each proceBBor 18 the Signeticm
DUART (Dual Univeraaj Aaynchronoua Receiver/Tr8n8mjtter). Thi&

particular device lj88 enoBen £or itB many ±e8tureB, which include
an internal dual baud rate generator amd counter/timer.

Several typeB o£ PROX8 are aupported by the Kultí Sieve,
b8E¿1'oí

jumper o tiona. aupported are &8 £ollowm 2716,
2732, 7128 and 27256. PROP! addre88&rjg ljeg1n8 at OOOOH.

Eech proce8aor containa a total of 128k of uaer &v&ij8b]e me3Qry,
configured &8 two 64k banka, end 18 aeleetable through &oftw&re.

There 18 only one interrupt aource on the Multi Slave, which 18

provided by the DUART. Typícally, the Z8O CPU will be opemted
1Lb&ing Mode 1 interrupta (aee the Zilog Z8O Technical Kenual for 8
di&cuB&ion O£ Z8O interrupt mDdeB).

Each ajove 1b alao capable of interrupting the maBter via the S-
lOó vectored Interrupt linem T)jÍb wIll be diBcuBBed in deteij
J8Ler.

E&ch 280 CPU la driven by a eentrdl 8 j1HZ oacijjator; the three
DUART8 are driven by a common 3.6864 MHz cry6t-8l.

.
P

'L
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J POWER-ONIRESET EVENTS

Each Xu1tA Slave CPU ia held in a reaet &tate until 8UCÍj time a8
the mawt: er enable8 the operetAon of a 8l&ve. The mB8Ler erjable8
a alave by i88uing an output byte to the al&ve'8 b&8e 8ddre88
with bit D4 reaet. The PROM 18 automaticdlly Belected, and

instruction execution begína at addreaa OOOOH.

The ADC aupplied PROM ínitializea both chBnnel8 O£ the DUART to
9600 baud, then te8ta channel A for an available input character.
1£ a character 18 available, the Multi Sl&ve monitor 18 activated
which iaauea the £ollowing meaaage Lo the te: "minml on channel m

Multí Slave Monitor VerBion 1.x Genersted KX-DD-YY
Copyright (C) 1985 Advanced Digitns! Corporation

Enter "7" £or HELP

«

A complete diacuaaion of the Multi Slave monitor may be found in
aect1on IV of thiB manual.

If an input character 18 not available at aerial channel A within
epproxámetely lOó mil]i8econdB, the atmrtup progrem will enter
"the cold boot proceaa, aending an operating aYateB download
requebt to the master proeeB8or over the S-lOCi bum

&

.

POWER-ON/RESET EVENTS o?ge 2-J
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'""\
' PROH 3ELECTION JUXPER3

Each CPU haa b jumper 1jÍdc)< to Deject the PROM type. UBe the
£ojjowíng table Lo &et theae juxper&. l

)

1

-- o o -- 2 PROK TYPE JUKPER

3 -- o o -- 4 ---"""--" """"""5 -- o o -- 6 2716 (2K) 3-S, 4-6
7 -- o o -- 8 2732 (4K) S-7, 4-6

2764 (8K) i-3, S-7 '

TYPICAL JUMPER 27128 C16íO 1-3, 6-8, S-7
BLOCK 27256 <32K) l-2, 6-8, S-7

Figure 2-I Huirtí Stave PROX Selection Jump0r8

INTERRUPT SELECTION JUMPERS
!

Each HultÁ Slave CPU may interrupt the Na&ter procelB&or on one of
two S-lOO vectored ínterrupt linea. Selection of ínterruptB 18
88 fo]low&:

MULTI SLAVE JUMPER BLOCK S-lóO BUS
.

P

Multi Slave CPU.O 1

-- o o -- 2 INTO· (pin 4)
'

" " " " 3 "- o o -- 4 INTlw (pin 5)
Multi Slave CPU 1 5 -- o o -- 6 INT2· (pin 6)

" " " " 7 -- o o -- 8 INT3· (pin 7)
Multi SIeve CPU 2 9 -- o o -- lO IKT4w (pin 8)

" " " " 11 -- o o -- 12 INT5· cpln 9)
No Connection 13 -- o o -- Id INT6· cpin 10)
" " 15 -- o o -- 16 INT7n (pin II)

F$gur0 2-2 Multi Slav0 Interrupt ju*p0r Sel0ctjon

If the ínterrupt 8electÁíon BLructure Bhowrj above 18 not Bu1t8ble·,
wire wrap connectíon8 between the ju»per block p1jj8 may be U8CCÍ

án pIece o£ jumper pluga, Ujub allowing any given Hulti Slave CPU

to uae any of the eight S-lOO vectored interrupt iinem ,

G

.

l

PROK/INTERRUPT SELECTION JUMPERS Page 2-2
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,
SLAVE BASE ADDRESS SELECTION l

·

E8cÍj Hultí Slave CPU occupiea £our of the Kaeter '8 I /0 portB, . .
" :

though only three are actually uBed by each CPU . B8Be Bddre&6
&electAQn O£ the Multi SIeve board la ae f3]}c¶'-'s:

It
' - a-

(7)(6)(5)(4)
'

1 3 5 7
l l l l

o o o o
I1SB LSB Acldrea±x eeK...ct ion ljí rs i-OW TRUE LOGIC

o c) o o cno jumµer= I, jumpei ed=O) 8nd repre"
l l I l &ent8 the four NQ8l 8íqnific&nt bit&
2 4 6 8 cjf the bose adar"e&8 .

t

FI gure 2- 3 Mujití SIavo Bame Addrou3 Selection

Ex&mple: t?pc- SIL)

BASE ADDRESS JUMPERS

- - 7OH 1 · 2

—-- 8OH 3- 4, 5-6, 7- 8

)ijí- ífi li""
06 '7— COH S! ó, 7 -8

DUH ?? C.

1£ , £or example, Lhe baete addre8B waa E·C'l!, LÍ"a t hree CÑb woul d

be addreaBed 8& to-l Iowa :

CPU #0 8OH ; LÁ8e3 8CJH, 8!H. nm.. .i'H t83H nor u8ed)
CPU #1 84H ; uts: es 84H, 85.4, emc: :P>H (87H not uBed)
CPU #2 88H ; uaee 88!A, 89H, sna ±'.Ali (8Bh' not u8ed)

The maater ( S- 1OO) data port aBeignmentE5 sre a "" tol Icjw8 :

BASE ADDRESS TYPE FUNCTION

t

+0 R / {¿l Remd Símve SteltU8 '¿??2 deta: íja below)
Hr ite Control hit& r

+1 FRI \Ú S-lOO Data F'or-t

"2 Rl {jj Read = De-a3sert At.l \'É·f bit
(Uri te= í9e-aaeex t SLA'QE MESSAGE b: l t

Table 2-1 MaBtmr S-lOO Port hBBj9jjaent8

SLAVE BASE ÁDDRESS SELECTION Page 2- 3
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SLAVE STATUS PORT (ree<Í by MaBter F'íaeesscn'
)

l

"""')

+ ~ ~ + — ~ + — — + ~ ~ + — ~ + — — + — — ·r — — +

I

íD7lD6|D5|Dd4lD3lD2)D11DO1
+" " + " "+ ""q' " " + """p" " + " " + ""+

J I i l l ! 1 = MASTER MESSAGE set
l I l I l 1 = SLAVE MESSÁGE 8et

l

I l l I O = ALIVE· bit aet
l { I O = Sl8ve ia in HOLD*

. i,
I l O = Slave 18 WRITING S-lOCi data
l 1 = Slave 18 READING S-lOCi dUm
l O = Slave RESEf> ective

:

\

STATUS PORT (written by Ma8ter Proceaaor)

+ " ~ + ~ ~ +" " + ~ — + " — +_ — + ~ — + — — +

lD7lD6}D5lD4|D3jD2lDllDol
I l

_ _ _ _ _ _ _ _
1 = 8et HEISTER KESSAGE bit

!

_ l = reaet aíave prcjceaBor

Figure 2-4 Xa&Ler Statu& Por't Bit De£intíon8 )

Note that bita D6 and D7 cjf the STATUS PORT Elre not u8ed, and ere
on (I) when the port 18 read by the Maete.r F'rcicesaor. Note a]8o
Lhat there are four low active terms; ALIVE't, h'OLD*, (i¿)RITEw, sr.d
RESET·.

t
*

SLAVE STATUS PORT BIT DEFINITIONS Page 2-4
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KASTER/SLAVE COKHUNICATIRES

"\

For the maBter proceB&or to 6end date to the slave, the EÍUve
muat be r'eadíng the S-lOO data port. Converaly, for the 8lave tCi

&end data to the maater, the aleve muBt write to the S-lOO data
port before the »aBLer reada it. A8 mentioned earlier, when the
&lave ia reading or writing to the S-1OO d&t8 port, it 18 placed
írj a HOLD (weiL) condition, and re]e8sed t-cj resume proce88in?
when the Ma8ter Proceaaor íarltea or read8 the corresponding port-
Thie en8ureB Lhet the »&aLer and 8lave(8) remain in aynehroniza-
tíon during bua comtunícation; reliable network oper8tion is
achieved when the other atmtua bite (ALÍVÉ·, READ/WRITE·, and
HOLD*) are ímplemented aa part o£ a communicationa protocol.

The Haater Proce3gor may reaet a alave prooesamm at any time by
iamAng an output Lo the appropriate ejeve Bt8tu8 port with bit
D4 aeL. To reactivate the alave, the maMntzr muat again laaue an
outpuL byte to the Blalve'B atatua port with bit D4 reBet, fol-
lowed by a &hort poat-reaet delay. An example cjf thia aequence
ia ahown below:

SL_RES: LD A,1OH ; SET BIT D4
OUT (SLVBASÉ),A ; OUTPUT TO SLAVE BASE ADDRESS
LD 8,16 : LEAVE THE BIT SET

...SL_RO5: DJNZ SL_RO5 ; ...
FOR A SHORT TIME

XOR NOT 1OH ; TURN OFF BIT D4
OUT (SLVBASE),A ; UN-RESET THE SLAVE
LD B,16 ; SET UP FOR POST-RESET DELAY

SL_R1O: EX (SP),HL ; THIS IS A

EX (SW,HL : VERY EFFECTIVE
IJJNZ SL RIO ; TIME WASTER

—
RET ; RETURN TO CALLER

The Bugge8ted handahake mechaniam betweer, the m8ater &nd £j8ve
13 &8 follow8 (for Lran3miBaion frcm 8lave to ma8Eer): the alave
£irat a&Berte the SLAVE MESSAGE bit. The maater may 8ee thi8 by
polling (reading the alave atatus portD, or the Hulti Slave lñ8}'
be con£igured to caljBe an 1ñterrupt on the master. Mi either
caae, once the SLAVE MESSAGE bit haa been a8Berted, the 8jwve CPU

then output& its £ir8t data byte to the S-lOO bue communicstion8
port. Upon doing so, the alave CPU 18 £oraed into a wait condi-
tion, which the meBter mLlBt verify by teMAng the WRITE* ¢ñcí
HO!Áj* bita at the alave ataLu3 port. Once the waster has deter-
mined that both aignala are true, it may then read the byte
waiting at Lhe S-lOCi data port. The alave ia releaaed to remime
prcjce8aing, £ree tcj continue sending 8ub8eqljent cUita bytes, etc.

In a Yl&ster to sjave transjAi3aiorj, the me.at-er muat a83ert t.h>
MASTER bit, which the slave gees by pollirig its E3t8tus pert.
Upon detecting the aetive MASTER bit-, the eíave muat reaet in

MASTER/5LAVE COMMUNICATIONS "age 2--S



.-. i"

Hulti Slave Product Reference Manual Section 2 !

i

Cindieeting to the master that the Mmve is reedy to accept t.he
\ me8aage), and innediately iaaue a read to the S-lOO data porL.
' Again, the &íeve proeeBBor 1b £orced into e wait condítion. which

the ma8Ler nuat verify by te8ting the READ and HOLD· bit8 at the
alave BLatu& porL. Once the m8&Ler ha8 determined thet both Mg-
rmía are active, It may then write the data byte to the S-lOO ,

data port. The slave 18 relea8ed to re8ume proceaMng, free to
continue receiving aubaequent deta bytea, etc.

The following p&ge provide8 a brie£ example of this m88Ler/8leve
díaíogue: k-

P

:

)

¥

.
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PIASTER PROCESSOR CRECEIVING MESSAGE FROM SLAVÉ)

t

IN A,(SLVSTAT) ; GET SLAVE STATUS

BIT SLVMSG,A ; IS SLAVE MESSAGE BIT SET?

RET NZ ; NO, RESUME OTHER TASKS (ACTÍVÉ LOW)

OUT (MSGRST),A ; OUTPUT CLEARS SLAVE MESSAGE BIT
: (CONTENTS OF A-REG INSIGNIFICANT)

0AIT1:
IN A,(SLVSTAT) ; GET SLAVE STATUS BITS
BIT SLVWRT,A : IS SLAVE WRITING TO S-ICK) PORT?

JR NZ,WAIT1 : LOOP IF NOT

BIT SLVHLD,A ; IS SLAVE IN A HOLD CONDITION?
JR NZ,WAIT1 ; LOOP IF NOT

- IN A,(SLVDATA) ; ALL IS READY - GET THE DATA BYTE

RET ; AND RETURN TO cÉi..LINg TASK

MASTER PROCESSOR (SÉNDING MESSAGE TO SLAVEJ

LD A,OOOOOO1OB ; SET MASTER MESSAGE BIT...
OUT (SLVSTAT),A ; ...SO THE SLAVE WILL SEE IT

WAIT2:
IN A,CSLVSTA7D ; GET SLAVE STATUS

BIT MASTER,A ; HAS THE SLAVE RESET IT YET?
JR NZ,CÚA1T2 ; LOOP UNTIL HE HAS DONE SO

WAIT3:
IN A,(SLVSTAT) ; GET SLAVE STATUS AGAIN

BIT SLVWRT,A ; IS SLAVE READING THE S-lOO PORT?
JR Z,WAIT3 ; LOOP IF NOT

BIT SLVHLD,A : IS SLAVE IN A HOLD CONDITION?
JR NZ,WAIT3 ; LOOP IF NOT
LD A,(HL) ; GET BYTE TO SEND
OUT Q3LVDATAJ,A ; SEND IT Tú THE SLAVE

RET ; AND RETURN TO CALLING TASK

SLAVE PROCESSOR (RECEIVING MESSAGE FROM j1AsTER)

IN A,(P!ASTER) : CLEAR MASTER MüsÁgÉ BIT
IN A,(DATAPORT) ; AND IMMEDIATELY READ THE S-1O(J PORT
RET ; RETURN TO CALLING TASK

SLAVE PROCESSOR CSENDING MESSAGE TÚ l1AST£R)

IN A,(SLVMSG) ; SET SLAVE MESSAGE BIT
LD A,B ; B-REG HAS DATA BYTE TO SEND

OUT (DATAPC)RT),A : OUTPUT DATA BYTE TO S-lOO DATA PORT
X

RET ; RETURN TO CALLING TASK

Note that LheBe ex&mpleB transmit and receive only e ejngle byte
at e time and provide only a akeletal communicatiQn8 protocol.
The &l8ve may utilize the 280 block input and output inatruetiona
to receive and tranamit any number of bytee to the maater, though
the uaer ahould employ a alightly more 8ophiE5tie8ted protoecC
when doíng acj. In typical networking environments, the t1r£t
byte tranamitted contains the length of the mesemge to follow.
IMpleMent8ticjn of auch netHQrking ac:hemee le left to the u8er.

HASTER/SLAVE COKKUNICATIONS Page 2-7
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)

BOOTSTRAP SOFTWARE

.T
The following progr&m will provide the u8er with a boot8trap
£acility' which foÜowB the protocol aet £orth in the príor sec-
tAon. TÍlÍb program la identÁcal to Lhat Qontained in the Multi
Slave monitor PROM, and 8B&umet8 tmt an íntermediete loader will
be received £rom the maater.

SLVPfSG EQU 2OH ; I/O READ SETS SLAVE MESSAGE BIT
)

SALIVE EQU 6OH ; I/O READ SETS SLAVE ALIVE BIT l

SDATA EQU ÓO7OH ; B=FSESSAGE LENGTH, C=PORT ADDRESS l"

SHMEM EQU 8OCKJH ; ONLY ADDRESSES ABOVE 8ÓOOH ARE i

; ACCESSABLE WHILE PROM IS ENABLED
BOOT:

IN A,(SLVXSG) : SET SLAVE MESSAGE BIT l

IN A,(SALÍVE) ; SET SLAVE ALIVE BIT
4

LD BC,SDATA ; B=BYTE COUNT (O=256 BYTES) :

; C=PCjRT ADDRESS )

OUT (C),B ; SEND BYTE COUNT FIRST )

LD HL,SHKEX ; ADDRESS TO STORE INCOMING MESSAGE l

; CWHICH WILL BE THE INTERMEDIATE
!

; LOADER PROGRAPH )

INIR ; RECEIVE ENTIRE MESSAGE FROM MASTER i

JP SHMEPf ; BRANCH & EXECUTE INTERMEDIATE LOADER
)

X

.

MASTER/SLAVE COXKUNICATIQNS Page 2-8
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IJO ADDRESS MAP

Each Multi Slave CPU ha8 an identical I/O address mep. The port
e&&ignNent8 are sa followa:

ADDRESS (Hex) TYPE FUNCTION

OO-OF R/W DUART Data/Control (aee SigrjetieB
2681 Documentation for detalla)

IO-IF --- Not Used

2O-2F R Aa8er-ta SLAVE HESSAGE bit
3O-3F R De-saserta PIASTER MESSAGE bit
4O-4F W BANK/PROX SELECT (detaíla follow)

5O-5F R STATUS PORT U1ASTER and SLAVE bitm
6O-6F R A83ert3 SLAVE ALIVE· bit
7O-7F R/W S-lOO DATA PORT

Table 2-2 I/O Port A6&ignmont&

The uaer should be aware that although it would appear that the
S-1OO data ports would collide with one 8nother, they are actual-
ly phyaically aeperated in the hardware. Thia ia explmined a bit
mare clearíy by the following diagram:

SLAVE PROCESSOR NUMBER MASTER PROCESSOR

#0 -- I/O ADDRESS 7OH....................I/O BASE ADDRESS + O

#1 -- I/O ADDRESS 7OH....................I/O BASE ADDRESS + 4

#2 -- I/O ADDRESS 7OH....................Í/O BASE ADDRESS + 8

SLAVE STATUS PORT (reed by the Slave, read onljU

X

|D7lD6jD5)D4jD3jD2)D1lDol
+_ " + " " +"_+ " ~ + " "+""+ " " + "" +

l l

l I----- 1 = MASTER mes8age active
"~-------

1 = SLAVE me&&ege active

Figure 2-5 Slave Statu& Port Bit Definítion8

SLAVE I/O ADDRESS HAP Page 2-9
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I

· ) BANK AND PROM SELECT PORT l

I

The BANK/PRQM SELECT port Bpeei£íea which of the two 64k NemorY
Ij8iÜ¢& 1b to be 8ctive, 8nd whether or not the PROM 18 to be

aeiected. The bit definitÁcma for thia port ere aa fo]]owa:

lD7)D6|D5iD4|D3|D2lD1iDO| )

l l j l ! l I {

_ _ _ _
1 = Select Bank O '

l l l l I l l 1 = Select Bank i
I l l l l i O = PRCJX on, 1 = PROM o£f
l I t l l

_ not u&ed, ignored
I I l l

'II ! i I

_ _ high order four bita
l l I aejlect amount of ahared
l l memory (in Kbytee),
l defined in Table 2-3

Figuro 2-6 Bank and Prom Select Port Bit- DBfinit1on8

Bite D4-D7 Shared
Hex Velue Amount

O 16k
1 15k
2 14k
3 13k
4 12k
5 Ilk
6 1Ok
7 9k
8 8):
9 7k
A 6k
B 5k
C 4k
D 3k
E 2k
F Ik

Table 2-3 Bank Select Bit Definitiorj8

NOTE: Bank O and 1 are mutually excñuaive and muBt ncjt be 8et
ecutíve at the aa»e tA»e. When the PROM 18 3e}ected, only memory

lcjc8tion8 8OOOH through OFFFFH mey be aceeBBed £or RAM reed end

write operationa.

*
.
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3ERIAL IIO COMTROLLER

-l' The Mujtí Sjmve providea two índopendent &er1&l I/O channel& per
CPU, both contained in one &eri8I I/O controller, the Sdgnetic&
2681 Dual A&ynchronou& Receíver/TranBmíLter (DUART). The DUART

eontain& two internal, índependent baud rate gener&tor&, capable
OE producing 18 uBer Be1ecL8ble baud rate4. Level converMmm to
EIA RS-232 or RS-422 level ía provEded by an exterrml circuit
aB&&mbly celled the PS-NET.

SERIAL CHANNEL CONNECTORS

Connectora £or each Berí8I I/O chennel are located acroBB th0 top
of the Kuíti SIeve board (aee £igure l-1 for exect placement).
Each oonneetor Íj8b the following pínouU

PIN NO. SIGNAL NAME DIRECTION

1 DCD Data Carrier Detect input
2 DSR Data Set Ready Input

" 3 *"" &ee note below inputjoutput
4 RXD ReeeÁve Data Input
5 CTS Clear to Send input
6 TXD Tranam1t Datm output
7 RTS Requeat Lo Send output
8 DTR D8ta Termín&l Ready output
g CLK Tx/Rx Clock inputloutput

10 GND SIgnal Ground ground
11 N/C
12 +16 VDC Bupply voltage
13 -16 VDC mipply voltage
14 +5 VDC auppiy voltage

w On channel A, thi8 term is RNG <ring detect) and m«y be
connected to the ring detect line on a mode». Thia line ha& no
connected on channel B.

Table 2-4 Serial IJO Cable Connector

r

SERIAL I/O CONTROLLER Page 2-ll
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COUNTER/TIXER CIRCUIT
" )

The counterltixer cIrcuit ia contained on the DUART device. A8

lta name ímplíe&, it may be uBed 88 a timer (progremmeÉ: je divi"
der) or e counter, providing an appropriate indication when the
apec1£ied counLdown value hae re8ched zero.

It ahould be noted that unlike the 280 CTC, the DUART'a counterl-
timer u&ea a 16-bit countdown regiM: er, providing much greater
£lexíbi1íty ín ita applicatÁon.

Appendix H containa the data 8heet for the Signetics 2681 device.

.

.

.

l

?,
.
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,
FAULT ISOLATION

)

Fault iaolation la the proce&8 o£ ident1£ying a tbult and the
reaultmnt caiu8e of the fault to Lhe loweM: poaaibje level. Thi8
eect1on de&l8 with hardware £ault i8o18tion and 18 gener&lly
índependent of 8oftware conaiderations.

Príor Lo any attempt at £ault iBol8tion, e teBt environment mu8t
be validated. Generally, the teat environment" will con8i&t of 8jj
S-lOO chaB&ig, motherbcmrd, power m.ipply, S-lOO extender card,
and 81 known good Multi Slave. Validation ccjnai8t3 of removing
ell other S-lOO circuit c&rd& from the ehsasis, and any other
device& loading the +8, +16, and/or -16 VDC power supplies. )

l

Having removed all circuit boards from the motherboard, verify
that the following voitagea reíerenced to ground 03-100 Mj8 pin
50 and lOó) are within the tcjleranee& liated belocN

S-lOO PIN DEFINITION HINIHUI1 AVERAGE MAXIMUM

1 + 8 VDC ·7.0 +11.0 +25.0 I

51 + 8 VDC t7.O -11.0 +25.0
2 +16 VDC +14.5 ·21.5 ·35.0
52 -16 VDC -35.(J -21.5 -14.5

The above eonditjon& muat be met before proceeding with the next
teat.

Step i: Viaual Verification
Inspect the auapect: Hulti Slave to ver: ify that ccjmponent8 are
correctly ímatalled and properly ceat-ed ín tjiejr &ocketB. Ccjn- :

ponenta may be compared agaínet a known good Multi Slave. All )

DIP componente have the same µín 1 orientation.

Step 2: On Board +5 VDC Regljlatjon

Remove power from the motherboard. lnaert the S-lOO extender
eard íntcj a emít:abje slot jn t-he motherboard, then inaert the
Multi SIeve :ínto the extender card Boeket. Apply power and
meaaure the voltage at U1-16. T)ij8 voltage jnu3t be between 4.75
and 5.25 VDC. '

Step 3: Clock Verz±"icatíon

VeruAy the clock frequenciea at the following lcmatione:

lj57-7 8One central clock dietr-ibuted to ají
CPU'S.

LM9-8 l5Ons central SIC) clock dístríbuted to
all DUART"m

2a

.
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.' Step 5: Memory Veri£ication

Verí£y memory row and column addrea&ing by monitoring pin 1 and

pín 19 on eech AJ12965 Nemory driver círcuiL.

Step 6: Monitor Verification
DaLa Set Ready CJ1-2, J3-2, J5-2) MUST be low for the monitor to
íaaue 8 me888ge to the con8ole. Veri£y that the PS/NET-1 card iÉ
properly configured and connected to the Multi Slave, and that
the Lerm1nal°a beud rate ia Bet to 36D(J. Enaure that the Multi
Slave card la in a reaet-hold condition by prea3íng the ay8teN
reaet buLLon on the co«puterl front panel. Then, uwíng a moni-
tor program on the Ma8ter Proceaaor, actívaLe the deaired 8]ave
CPU by i8&uing an OUT Calave command port),4OiÍ. The Hulti Slave
monitor should i3s1je its logon measage as deaeribed in Section 2

of this manu&l. Preüs any key on the &lave console within two
aecxjñcÍ8 after "urs-reaetting" it. The Multi Slave monitor 8hould
then be ready to acc: ept ¿"cjmK(aIlds.

STEP 7: 'jeri£icatimí of either Pfajor Components

Veri£icaticm of other major Mljlt.L Slave components requires de-
veloµment of sjjort »cjftwaru" routinea which will provide scope
1gjWj$ to support. t.he analygi.5 of Multi Slave EÁignal3 some of the
more commonly required rQUL!ne3 have been incorporated in the
Multi Slave Monitor program. These te&t3 include memory and I/O
.read and write íooµe. 3ee the monitor command ]j3t for further
i n £ or m a t í clrl .

r
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\

THE MULTI SLAVE MONITOR

The Multi Slave contein3 b very powerful monitor progTak, provid-
ing numeroua £eaturee not £ound in moat aimple moniLor8. Some of
the high]ighL3 include:

o Full function decimal/hexadecimaj eejeulator
(expression evaluatc)r)

o Z8Ó di3a3aembler

o Off3c2t variable for LIST and DUMP £unction3

u Compreben81ve memory cjíagnoatíce

o Printer echo Cell cc)n3ole input & output may be
echoed to the printero with u6er Beleetable baud
rate

c) Scope loopa - memory and I/Ü read/write lcjop3

The basic monitor ccmmand £ytrUcture 1!3 as followeñ
COMF!AN1J_LETTER ÍV1 r,v:" I,V3JJJ <CR>

where VI, V2, and V3 are varúabjes (commancj parameLers), and
unle8Ás .imdioated oLherwi3e, are hexadecimal value3. Parametera
may or may ncA be rt"qu1red depending upon t-he command. Note that
ALL commancÚ3 are termínated 3y a carriage return <CR>, end
fields wit.hín brackets (I)) at" optional.

MONITOR COMMANDS

B BOOT this slave Eby&tem by 1ssu1ng an op-
eratíng ayM: em download requeat t-cj the Tñ88-

ter. For ape-·ctf"íc det.ails about the dcmn-
load requeat program, see "KesLer/Stave Com-

mLlrjtcatlc)n.3" ín gectALon II of t:hie menusl.

C Yl,X2,X3 CCi,'lF'ARE the contenta cj: t" memory, atarting at
addresa XI to 8ddre8s X2, ±"cjí" X3 bytem If a

ntsmatoh occurs, the contente oí both adcKe8"
&e3 Ljgjj be diepjayed.

D XI lX2lj DUMP the contents of memory begínning at
address OOOOH cif the DUMP command has not
been prevIcbLl3ly ínvokecü, or continue at the
ía!3t addre&s plus one, or at addre&$ XI tor
25Et byte8 (or thru wddresa XZÍ 3EE OFFSET

(S) COMMAND.

MULTI SLAVE MONITOR
_
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F Xl,X2,X3 FILL memory from addtimsa Xi thru X2 with data
) value X3.

G XI GO 'to addreaa XI (vía a CALL) and execmte the
inBLruction8 at that addream

H See the next 8ub,o.ecticjn íor detaj]8 of th i 8
command .

I XI INPUT data from I/O port addre33 XI m'id dj8-
play it- on the conaole. Tcj display the con -

Len t8 of the next sequential port , enter a

carriage return : to diBEl}ay the content6 of
the prior port, enter a mjñú8 ( - ) sign.

,K IN1I rj¿8p)}ay t he curt ent barN number , cjr Bbjítch to
Ínauk NI .

L IX1 FX2J ? LIST , using 280 mnemonics, the 1n8tr1jctjon8
Ljegjnnin9 at addres» OOOOH ( if the LIST cor-
fRarbd Fia8 not been prev1ou&ly 1nvoked) , or
cmtit-i i)íje at t.he i El8t addrea& plug one, or 8 t
..@¢í41re: g» XI £or 18 limea Cnt" inatructjona, or
thru addrú.&a X2. 3EE OFFSET ($) COMMAND.

P! Xl,X2,X3 MOVE t h= ccmterita cjt" memcir y beginning at ad-
Cj1"E·8é. X'! t-hrú addí t?£5E1 XZ tu addreb8 X3.

O XI .X2 OUTPUT data byte X2 to I/CÍ port address XI .

P í!)j] Togglt" the PRINTER onlíríe oí" c}f£lIne, or set
the p: intet baud rate tu value rn cdecnmajn.

S XI LET t líe L: (jrktt2Y)t y Cj± clcidr"€"A.q XI . The current
í:'cjrit.el}t 2 uí the memory ícjcatíon will be d i 3 "

i

Fj -L a yed . Enter < CR > tCt advance to the next
a(]d]"t?3g3, ( - ) Lo gu back tCj the pr icjf adciresm
' Wj_t !jt?>:ade('"i mal charaí: t eu"3 ( O

- g ,
A -

P ) t o
t.;Fi auge the hmx value, c-u (

.
A ) to change the

L. ¿)llte|lt·'. t>..r A7CTI value A.

T LXl :
,

X 22 ? TEST íntzmt.U y be9ll¿t)Il]g at úüocni Lhru the hjgh-
e»L pcu56j ble addr t±E5& (the sLartirig 8ddre8s oí
t he min l tOl - 1 )

, cir eLai t ing at addre38 X 1

'tLí Li aclciresu'. X2') .
A pjlj8 mgn (t) jll be

(jL,"¡µ]ayed wíth each 8üccee.afuj pass. Any ad -
dress which íEíj;8 will be díaplayed at t h e
f.: Q)ngU le , along w:ith the uxpected and faml1ng
data patt-ern . Uµon completion oí" the te&t
( one complete µa@a at ali apecinAed addreB-

s:.es ) , the test- LjIjj be termj nateci and a meB-
&agt" áji l l be díaµjayed at the coneccje.

e

.
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Z X1,X2 L,X3J Per£orm a Scope Loop test apecified by func-
tion XI, aa follQw3: '

O = Memory Read Lcjop
1 = Memory Write Loop
2 = I/O Read Loop
3 = I/Cl Write Loop

Field X2 la the memory 8ddre88 or I/O port
addreaa, and X3 ia the data value to be Hrit-
ten to the apec1fied memory or I/O 8ddre88.
Note that field X3 ia required only if the
te8t function ia a write c'peretíon.

S FX1J Display the current offset value, or ehange

it to value XI. This o£fkset will be added to
the @ddre&3 apecified in the DUHP·and LIST
commandm

MONITOR ASPECTS AND CONSIDERATI3NS

The Multi Slave monitor take8 two important factora into con"
aíderetion; aeíf pre3ervatíon, and the poaaíbility of an active
maater proceaaor on the S-1OO bue during monitor execution. Self
pre3ervation ijRplje8 the protection of the memory region in which
Lhe monitor realdem

Interrupt3 are enabled while the monitor 13 executing; the inter-
rupt eerviee routine performa one impcjre8nt t-&Bk, thaL O£ BeLting
the SLAVE ALIVE bit at each 16.666 ma interrupt interval. Thia
enBureB that the maater proeeaaor will not: attempt to reaet the
alave; the aleve ajway3 appeara to be "alive."
Any command which modifies the contents of memory performs a te6t
cjf the target addreas to enaure that it E8 not i) the 280 Mode 1

interrupt vector addre8s or any portion of ft (j.e. lcje8tion8
OO38H, OQ39H or O(J3AH), and 2) an addreae ciithin the monitor. In
caae 1, Lhe SET, TEST, FILL and MOVE commanda will aímply Bkip
over Lhe3e ]ocatAorj3. In ca3e 2, an error meBaage wFij be iaaued
to the eon&cjle.

There are two I/O addreae group& which mu8t be aQce88ed with
care. The fjrst: group 18 2OH thru 2FH; sn Í/Cl read in thie range
m&&ert3 the SLAVE MESSAGE bit, índícating to t-he maM: er proees8or
that the Bl8ve is requesting &ervice. Typically, thi8 will init-íate the operating system download aequence. k

The Beccjnd I/O 8ddreB3 group is 7OH thr'u 7FH, the "gaLew8Y" to
'the S-lOO bus. An l/O read or wrít:e in th18 range cau8e3 the CPU

to enter a WAIT cond1tAon, terminated only after the m8eter Pj&b

read from or writLen to the ccmreaponcling communieationa port.
In moet c88ee, thie will be fatal to the monitor.

MULTI SLAVE MONITOR Page q-3
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To prevent an inadvertent read or wrzte to these porLs, the moni" ;

tor will prompt mtm l

)
CONFIRK CY/N): !

when it encountera a read or write requeBL to any cme of the
afore»entAoned addreaaea. A aingie keystroke reply 18 required,
either "Y° to per£orm the requeBted jÉíjñCtjOñ, or any other key to
terMmate it. i

OTHER FEATURES AND FACILITIES
I

The Pfultí Slave monitor provides & meen& of obtaining harcíeopy
output of all conacjíe I/Ci. When harcicopy output :ía demLred,
execution o£ the "P" commend will diar.jl8y the "PRINTER ON" NeB-
aage at the eonaole, with all aubaequent console I/O being echoed

,)

to the printer. The next invokation cj: f the "P" command termin0teB
the printer output, and díaplaya Lhe "PRINTER OFF" mea3age Lo Lhe l

canacjie. )

I

The default printer baud rate la 9600 baud; Lhia may be ohenged '

by uMmg the &econd form of the "P" cxjmmañcC

Pn <CR>
(

where "n" 1b the de8ired baud rate. The boud rate8 currently
supported are 50, 75, 110, 134.5, 15Ci, 300, 6CKJ, 1200, 1800,
2OOCí, 2400, 4800, 7200, 9600, 19,200 and 38,400. There Í8 one
apecíeí caae here, the 134.5 baud rate; tjiia value ahould be
entered &8 134 (wítjiout: the decimal fraction).
All monitor ccmmanda may be terminated ¶ojitjj Lhe ESC(ape) key.
Conaole (and prírrtero output may be temporarily auapenáeci by
entering control-S (^S) and reaumed by entering conLrol-Q ("g}).
A monitor command line may be "deleted" by entering control-X

l

("JO. Thia cauaea the curaor to return to the beginning of the
current line, immediately to the right of the aateriak (w) prokpt
chsraoter. If hardeopy output is enabled, & carriage return/line
feed/apace &equence is iBBued to the printer bcj Lhat the next
command line la not typed over the current line.
All other control cher"aeter"s are invalid. The monitor" will í8Bue
the bell oharacter Lo the eonaole ín place of Lhe control ehar&e"
ter.
All lower case ch&racLer3 entered on the console are converted to
upper eaae.

e ,
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THE "H" COMHAND - EXPRESSION EVALUATOR

,1 Pocket calculetora with 8LjCji e0p8biIities as hexadecimal di8play
and Boolean functions are a convenient tool, but when one i8n"t
hemdy, auch calculationa by hand ere tediou8 at beM~ For ehi8
reaaon, an ejcpre8aíon evaluator haa been íncluded ín the Hult: iSlave monitor program
The expre33ion evaluator ha8 8 total of 17 oper8tor&, aa jEollow8:

& Dyedíe AND

· Dyadic MULTIPLY
" Dymtie ADD or monmdie PLUS

- Dyadic SUBTRACT or jnon&dic MINUS

/ Dyadic DIVIDE ÜtwcÑa '2cjmpíement)

// Dyodie REMAINDER
< Dyadic LESS THAN
> Dyadic GREATER THAN

<= Dyadic LESS THAN OR EQUAL

== Dyadic EQUAL

>= Dyadic GREATER THAN OR EQUAL

<< Dyadic or monadic ROTATE LEFT

>> Dyadic cjr mon8d1c ROTATE RIGHT
l Dyadic INCLUSIVE OR

II Dyadic EXCLUSIVE OR

"= IJymUc NOT EQUAL

" Monadic NOT (oriel complement)

y
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Ccjnstmnts may occur in two formm numbers or $trjng8. Number6
^" ) may be in decimal or hexadecimal notetion. A decimal number 18

" aimply a atring of digita; a hex8decinal number la prefixed by

eíther a dolíer 8ign (S). or encloBed in eÁmgle quotea pre£ixed by

an X (e.g. SFFFF or X'FFFF'). Expreaaíone are evaluated Lo 16

biü of precision (modulo 65536, or SFFFF) uMmg two"8 complement
arítjimetÁc, with no check for overflow. String3 are any 8equence
o£ charaetera enelo8ed In sIngle quotem Two eon8ective Mmgíe :

quotea are required to repreaent one aingle quote within &

atring. Null &tring8 are ignored.
)

Expreaaiana have the form:
l

IIOPERAND 1 IOPERATORJJ OPERAND 2

where OPERATOR 18 one cjí the aforeNentioned dyadic or monadic
operatora, and OPERAND_1 and OPERAND_2 are conetanta or expre8-
sions. Dyadic operaLora require both operanda, monadic operatora '

require only OPERAND_2.

All operatmra have equal preoedence, and expreaaiona are evaluat-
ed from left to right. ParentheaeB around an expreaúon may be

uaed tcj alter precedence; the innermo3t expre83íon in parentheai8
ía evaluated £írat.
The dyadic operatora are uaed to for» expreaeiona whioh evaluate
to either one or zero, indicating 8 true or faí&e condition
respectively. A true expre3aíon yíelda a reaujt of one; a fal&e
comparaíon produeea a zero reaujt.

The left and right rot8tion oper&torg (<< and >>) perfoTN a 16

bit rotate (not 8hi£t) operation: rotation Lmp]ie8 wraperound of
bita. Shifting Q8ñ be accompliahed with the multiply and divide
operators. When uaed aa monadic aperatora, operanda 8re rotated
one bit. When uaed ae dyadic operator3, the firat operand apeci-
£iea the number O£ bit& to rc)t8te..

If a atring cxjrjetant appeer3 in 8n expreaaion with operatorm the
value of the string is the ASCII code of the first cheraeter in
the atring. An exception Lcj thi8 rule oocura when two strings
appear íjitíj a relational operator; then a charaeter by chBraeter
eampariaan cjf the two wLr: ínga Á3 performed, using the ASCII value
to determine rel8t1ve order. If the two atringe are of unequal
Length, the ahorter 18 padded on the right wíth 8p8cea.

e

.
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ExAHpLü:

Expreaaíon Evajnmtea Lo:
~ ~

3 3

(4) 4

-(+3) SFFFD

"3 SFFFC

9//8 1

1+2·3 9

1+<2UD 7

5==5 1 (índícetes a true condítÁon)
SFFFF<O O ($FFFF=65535)
3"(2"=6) 4 <3+1, where 1=Lrue)
<<2 4

>>3 58001
3>>5FO $OO1E

"A'+1 $0042

X

MULTI SLAVE MONITOR Page 4-7
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Multi Slave Product Re£erenee Kanua"l Appendix A l

l

t

S-lOO BUS PINOUT

" \

S-lOO Active
Bus Pin Hne»onic State Source Notes

01 +8 Volta ---- Bu8

02 +16 Voít8 ---- Bij8
03 XRDY High Slave Unuaed
04 VÍO* Low (OC) Slave Vectored Int O

05 VÍi* Low (QC) Sl&ve Vectored Int I
06 VI2* Low (QC) SIeve Vectored Int 2
Q7 VI>r Lcjw (QC) Slave Vectored Int 3

08 VI4m Low CÓC) Slave Veetored Int 4

09 VÍS* Low (OC) Slave Vectored Int 5

lO VI6* Low UJC) Slave Vectored Int 6
11 VI7* Low (ClC) Slave Vectored Int 7

12 NítÍ* Low (OC) Slave UnU8ed

13 PWRFAIL* Lcm Bua Unu8ed
14 TMA3* Low (ÓC) Ffa8ter Unu8ed
15 A18 High Haater Unuaed
16 A16 High Maater Urju8ed
17 A17 High Master Unuaed
18 SDSB* Low (OC) )'Íaater Unuaed
19 CDSB" Low ux» PIaster Unuaed
20 GND ---- Bli8
21 ---- ---- ---- Unuaed
22 ADSB· Low ujc» !188ter Unubed
23 DODSB· Low COCJ Maater Unuaed
24 phi High Mae: ter Unuaed
25 pSTVAL* Low Master Unu8ed
26 pHLDA High Master Unubed
27 ---- ---- ---- Unuaed
28 -_~_ ~__" ---" Unu8ed '

29 AO5 High líaster Addreea bit 5

30 AO4 High Master Addreae bit 4
31 AO3 High Maater Addreaa bit 3

32 A15 High j'Ía8ter Addreas bit 15

33 A12 High l1ast:er Addree3 tjjt 12 i

34 AO9 High rf&Bter Unubed :

35 DOl High Mawt: er Deta Cjut bit :i
DATA1 High HIS Unuseá l

36 DCJO High Master Dat8 Out bit O (LSB)
DATAO High MIS Unu8ed

37 AlO High Master Unused
38 DOQ High Maater Dete Out bit 4

D,ATA4 High IllS Unused
39 IJO5 High Master Date Out bit 5

DATAS High HIS Unuaed
40 DO6 High Master Data Out bit 6

DATA6 High MIS Unu3ed
41 DI2 High Slave Data In Bit 2

DATAIO High IllS Unuaed
42 DI3 High Slave Data In bit 3

DATA11 High IllS Unu3ed

C .
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S-1OO Active
Bu8 Pin Mnemonic SLate Source Notea

~ ~P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

43 DI7 High Sieve Data In bit 7
DATA15 High XIS UnuBed

44 al11 High H&&ter Unuaed
45 WJUT High Xa8ter Output Bua Cycle
46 8INP High M&8ter Input Bu8 Cycle
47 aMEj1R High Ma8ter UrjuBed
48 ---- ---- ---- Unuaed CSHLTiH

49 CLOCK High Ha8ter UnuBed
50 GND ---- Bua Ground
51 +8 Volts ---- Bus
52 -16 Vcjite ---- Bij8
53 GND ---- Bus Ground
54 SLV CLR· Lcjw Ma8ter UrjU&ed

55 TP!ÁO* Low üjC) M&Bter Unused
56 THA1¶r Low (OC) Heater Unuaed
57 THA2* Lcnq COC) Ha8ter UnUBed

58 aXTRQ* Low Heater Unuaed
59 A19 High Maater Unused
60 SIXTN* Low (OC) Haater Unuaed
61 A2O High J1aater Unu8ed
62 A21 High Haater Unuaed
63 A22 High MaBter UnU8ed

64 A23 High Haater Unuaed
65 """" _""" """" UnuBed
66 """" """" _""" Unused
67 ---- ---- --__ UnuBed (PHANTOMU

68 ---- ---- ---- Unueed (l1{hlRT)

69 ---- ---- ---- Unused
70 GND ---- Bus Ground
71 -"~- ---- ---- Unubed
72 RDY High (ÓC) Slave Unuaed
73 INT* Low üjC) Sl&ve Unu8ed
74 HOLI>' Low ux» l1aater Unuaed
75 RESET·' Low ((JC) Bue Syatem Reaet
76 pSYNC High !'laater Bue Tran3fer control
77 pWR· Low Meater Data Bub Valid
78 pDBIN High Haater Data In Strobe
79 AO High !1aater Adáres8 bit O (LSB)
80 Al High llaater Addreaa bit 1

81 A2 High )1aater Addreae bit 2

82 A6 High Haater Addreme bit 6

83 A7 High )1aater Addre88 bit 7

84 A8 High F!&8ter Unused
x

85 A13 High Ma8ter Unuaed
86 AJA High l1aat: er Unu3ed
87 All High M8Bter UnuBed

88 DO2 High Mawter bata Out bit 2
DATA2 High HIS Unuaed

89 DO3 Hígh rl8ster Data (Jut bit 3
DATA3 High IllS Unused

90 DO7 High Hezter Data (Jut bít 7
DATA7 High HIS Unused
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S-lOO Active
} Bij8 PIn Mnemonic State Source Notes

91 DI4 High Sl8ve Data In bit 4
DATA12 High XIS Unuaed

92 DI5 High Slave Data In bit 5
DATA13 High HIS Unuaed

93 DI6 High Slave Data In bit 6

DATA14 High MIS Unu8ed
t

94 DI1 High Slave Date In bit I
DATA9 High IllS Unuaed

95 DIO High Slave Data In bit O

DATA8 High MIS Unuaed
96 aINTA High Meeter Urju8ed
97 aWO* Low Maater Unuaed
98 ERROM Low (OC) Slave Unu8ed
99 POCr Low Bus Unu8ed
lOO GND --- Bu8 Ground

(OCj = open collector
Unuaed = pin not implemented on Multi Slave

l

i

f

)'

E

.
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,r" PROK SELECTION JUMPER BLOCKS

1

-- O O -- 2 PROM TYPE JUMPER

3 -- O O -- 4 --------- ""----5 -- o o -- 6 2716 (2K) 3-5, ig,-6
7 -- O O -- 8 2732 (4K) 5-7, 4-6

2764 (8K) l-3, S-7
TYPICAL JUMPER 27128 (16K) 1-3, 6-8, S-7

BLOCK 27256 (32K) 1-2, 6-8, S-7

s-ioo BUS VECTORED INTERRUPT JUMPERS

MULTI SLAVE JUMPER BLOCK S-1OO BUS

Multí Slave CPU O 1

-- o o -- 2 INTO· (pin 4)
" " "' " 3 -- o o -- 4 INT1* (pin 5)

Muítí Slave CPU 1 5 -- o o -- 6 INT2* (pin 6)
"' " " " 7 -- o o -- 8 INT3· Cpin 7)

Multi Slave CPU 2 g -- o o -- lO INT4· (pin 8)
" " " " 11 -- o o -- 12 INT5" (pin 9)

No Connection 13 -- o o -- 14 INT6w (pin 10)
"' " 15 -- o o -- 16 INT7· (pin II)

BASE ADDRESS SELECTION

(7)(6)(5j(q)
1 3 5 7
l l i l

O O O O

ESB LSB Addre&a 8e]ection uae8 LOW TRUE LOGIC

o cj o c) (no jumper=1, jumpered=O) and repre"
I l I I 3ents the four mo8t eignificant bita
2 4 6 8 of the base addre6&.

Exampie:
BASE ADDRESS JUMPERS

7OH l-2
8OH 3-4, 5-6, 7-8
9OH 3-4, 5-6 ·
AOH 3-4, 7-8
BOH 3-4
COH S-6, 7-8
DOH 5-6
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i

)
SERIAL IlO CONNECTORS

PIN NO. SIGNAL NAME DIRECTION

1 DCD D8La Carrier Detect input
2 DSR D&t8 Set Ready Input

" 3 "w" aee note below input/output
4 RXD Receive DaLa Input
5 CTS Clear to Send input
6 TXD Tranamít Data output
7 RTS Requeat to Send output
8 DTR Data Ter»inal Ready output
g CLK Tx/Rx Clock input/output

10 GND Signel Ground ground
11 N/C
12 +16 VDC aupply volt8ge
13 -16 VDC 8upplY voltage
14 +5 VDC 8upply voltage

* On channel A, t:hia term is RNG Cring detectD and mey be '

eonnected to the ring detect line on a modem. Th18 line 1188 no
connected on ehennel B.

l

)

)

e

.
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, Íj'O PORT ASSIGNKENTS

l"
ADDRESS (Hex) TYPE FUNCTION

~ ~ ~

OO-OF R/W DUART Data/Control (8ee SigneticB
2681 Documentation for detalla)

IO-IF --- Not U&ed

2O-2F R A83ert8 SLAVE MESSAGE bit
3O-3F R De-&BBert& MASTER MESSAGE bit
4O-4F W BANK/PROH SELECT (detaíla follow)

5O-5F R STATUS PORT H1ASTER end SLAVE bitm
6O-6F R Asaerte SLAVE ALIVE· bit
7O-7F R/W S-lOO DATA PORT

r

Hulti Slave I/O Port Assignments Page D-l
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i)1
'

KULTI SLAVE SCHEMATICS

t
l

i

l

i
l

l

e

.
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IteN Qty. Part No. Description Reference

1 5 74LS367 BUS DRIVER U1,U47,U52,U53,U64
2 3 74LS59O 8 BIT COUNTER U2,U6,U1O
3 3 SN2681 DUART U5,U9,U18
4 6 AX2965 HEMJRY DRIVER U13,U15,U17,U28,U31

U34

5 3 28OH CPU U14,U16,U27
6 6 74LS138 3 TO 8 DECODER U29,U32,U41,U43,U44

U51

7 3 74LS85 4 BIT COMPARATOR U3O,U33,U42
8 3 74LS74 DUAL D FLIP FLOP U39,U4Q,U58
9 3 74LS279 QUAD LATCH U45,U56,U59

10 1 7406 HEX INVERTER U46

11 2 74LSOO QUAD NAND GATE U43,U50
12 3 74LS273 OCTAL D FLIP FLOP U54,U55,U66
13 6 74LS373 OCTAL LATCH U61,U62,U63,U68,U69

U7O
14 1 74LS393 4 BIT COUNTER U71

15 1 74LS688 8 BIT ID COMPARATOR U67

16 1 DSOO26 CLOCK DRIVER U57

17 3 PAL16R4A PRQG ARRAY LOGIC U21,U25,U37
18 3 PAL16L8A PROG ARRAY LOGIC U22,U26,U38
19 1 PAL16L8 PROG ARRAY LOGIC U60

20 3 2764JL25 EF'ROM U19,U23,U35
21 3 4.7K CJHH PACK RP1,RP2,RP3
22 12 47 OHM lOx 1/4W R1-R12
23 I IK lOx 1/4W R16

24 5 lO CJHII lOx 1/4W R17-R19,R21,R22
25 5 47 PF CAPACITOR C6-C1Cí

26 1 5 PF CAPACITOR Cll
27 1 l(j PF CAPACITOR Cl2
28 1 lOó PF CAPACITOR C13

29 1 6.8 UF 25WVDC C2

30 3 iO UF 25WVDC C3-C5
31 1 .1 UF CERAMIC CAP Cl
32 6 TH4164EL9 64K x 8 SIP DRAM U3,U4,U7,U8,U11,U12
33 1 8 PIN DIP SOCKET U57
34 8 14 PIN DIP SOCKET U39,U4O,U46,U49,U5O

U58,U71,DL1
35 19 16 PIN ECP SOCKET U1,U2,U6,U1O,U29,U30

U32,U33,U41,U42,U44,
U45,U47,U51,U52,U53,
U56,U59,U64

36 23 2(" PiN DIP SOCKET U13,U15,U17,U21,U22,
U25,U26,U28,U31,U3j.
U37,U38,U54,U55,U60,
U61,U62,U63,U66,U67,
U68,U69,U7O

37 3 28 PIN DIP SOCKET U19,U23,U35
38 E, 40 PIN DIP SOCKET U5,U9,U14,U16,U18,

U27

39 1 3.6864 MHZ XTAL YI
40 1 NCTO5OC 8.CjCí KH: Z OSCILLATOR Y2
41 1 DL6135 3ONS DELAY LINE DL1

Multi S]&ve Parts List Page F-1
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) IteA Qty. Part No. Deacription Reference
I

~ ~ + ~ ~ ~ ~ + ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ +

42 6 14 PIN HEADER J1-J6
43 4 8 PIN HEADER E1-E8,E19-E26

E9,E16,E27-E34 )

44 l 16 PIN HEADER J7
45 1 78HO5 5V/5A REGULATOR VRl i

46 2 PCB EJECTORS ---
I

·17 l HEAT SINK fREF VRlj ---48 2 6-32 x 3 SCREWS --- ,

49 2 6-32 NUTS --- l

50 2 #6 LOCK WASHER ---
l

i

i

lj

.
k
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0

DUAL ASYNCHRONOUS RECElVERITRANSMITTER (DUART) SCN268'f SERIES

'i ' ii ii i ~u' . '(· ',, =u^mdmlm

DESCRIPTION FEATURES PIN CONFIGURATION

TM Slgrbgtjc3 SCN2681 Dual Unfversa| · Dual fulbdupkx D9yh¢hronw8 r0c~/
Mynchrenoü3 Rec0jv0r!T'&r|5m|(t9r tmmmttw
(O'jART) ;5 a single cmp MOS.LSI c3itf · QuMruph buMr0d r0g0i~ date m@ 'o ' ycc
m!.'r|: &tjOn3 device tnat p(ow·jc3 :'jvo "7" toa in ;h
d0p0ñd9ñt fU|l·dUpleY mynchrono'ú3

, PeW{8mm8b(0 dbtá formM m - } gpg
roc0w0t ?'an3mIrter cMnnels fñ a smgie _5 to B d&t8 bit6 P(UB padty Dpr ·4 j? tnpacKDg0. 'l ¡nterface¶ Cw9Ctly vmh mero" _Qdd. cv0ñ. no pMty Dé f«ce pwMy

m . s » mp'2c0$son 3Ad may be u3éd in d polled or _L ¶.5 or 2 hop bits pr%mm~bl0 kn
áj cenimet'up: ·:mten 3)'stem. 1/16 bit incromoñt$
ók · ' je aeutThe operatmg mode and elata format of

. Pr%rammabj0 boud roto foe ~h n- wrm 0 3j x2 :08Ch criannw can te orogrammed 'ncle- coNer 8nd trerwmit« B0(QctBbt0 from:
p0r.aen: ly. Addmonaúy. each ícc0nw ará —18 tlxod mm: 50 to 38AK bawé hon p li klclk
trersmirter CdA »óec: a3 operztínq 3poeij —Ono tnor ddsnod rato dodvH from axob ·c · wm
as cm Of ef9nte0n hxec3 Eaud rates, a 16x proqmmmabie fómor/coUMM txm ft txoa
C>Ock CM: vCá Rom a programmame —Emernal 1a or ¶6x clock OP' J? n om
clojnt0{'Ifmer, or 3r e)tterr!a6 Ix Or u' , PMty, tremmg, »nd QvMFUñ 0¢7Df do0«· OPJ ' onClOCk. Thc Daud :ate ge: m'atcr and

tlon
countem mOr can 'jpocate 'j'recrly from a on " t om

comal or 'tcm oxternal clock inPut3. The " nm mrt bit d0f€Non of? ' om
aDMy :o 'MopenQeMly program :he ' Lino broak dotocnon end D0n0mtljon 0¶ :8 5 00
ooecamg 3F00d cf trie r9ce|ver and ttfñ3· · P{%r&mmDbl0 chwmol modo m pi? = m
lT.:t!Br mam me DUAAT pamct,: arly arírac- — Nonnwl (full dupi0x) 0$ '0 W uInfO fOr dMl-9p00g channel áDpúcatior's —Automwti¢ echo
bljCh » cjus: ore<S mmmai sntems. — Local iOOPMck D9 n "5J m

É8Ch rece'v« 1$ Quádt®W buffered rij _Mmoto jo'omck qmd 20 "ir, mthn
f

mmmce me Dotcntial of recetver overrun " Muitkfuncüon progmmnwbio lO-bit

~. or :e ?Bd'jc0 ¶nt0rru?¶ overheaá m ín: er. courdor/tim«
«njpt Cnvan systoms, ón acjamor. a flow · Mdthlunction 7·bit input port

.
ad :r k ycc i

cOntrol ':a»aM'ity f8 gtowded to chsaole a —Can 50tv0 ob clock dc control inpüt8 m Z: 7t ip?
mmjte 1iL'U(T tnnsmmer jd\Cñ :he Du!· —Chang0 of uato d0t0cÚon on four a? S: 3; CEW
fu :f me réC0rvtÑG dewce i3 f:jll. inpütB aj CL. Z RUET

mo p: ovDecj on tre S': N268} are 'j multi- ' Multi·tunct6on 8-bk output pon wrn IT A m
PUcPO$é 7-om mput port and a mutttpúr- —lndóv6duel bit $0Út000f cmpebiMy

non ,g_ "ii: XNCljC
p<»e 8-M ojtdui oort These C-3f1:e c3éCj —óutpút8 can bo pcDQr8mm0d to M
as geñeral Ctjpose ilÓ pOrts m :an De 3¢MuMntorrupt $¿gn0i8 I rxdb i,L, za rxoa

, txob 0 7y :X»&sstgneg soecthc funcncns ,3jCh l3 CiCCk · Vormtúe intorrupt syuom
inputs or sta: U$jnterruDt otjt;;jj$) ó"jer —Sinqlo intorrupt output wIth Dj9ht " op' E Z on
ptogmm -:cmrol. maumblo jnt0rrUpfing condltlom 0¶ % :S n
Tee scN:6eÜ t$ a'üb-áble m :p"?c jáCF-áGé —Output pon can do conn!0urH to pr> 03 "t ZE 02 :

Vétbujn: S tCj ±:atmj, ·d!1óuá sy":te'r 'mí."e- victo 8 totol oí up to Sóx sepwmo wk+ os X Z u
ments jO-pm arcj 22! gtn, CQ!h O ó .V ¿le OR aljio Íntwrupt oulpuW dt kt" "a m
¡j: PS- a"m d gomp.act 24-3Un, O 4 H.cé " Mmúmum data W&f¶3Í0K lX — ¶M8/ü'Ct

gno 'Ti" = w7mv
Dtp ¶6x — i2xBmc

· Automatic w&k+up modo f« mull idroO
&pplíc&tiQn0

·. e 'ía "O
" St8rt-0nd broak wNrrupU3t&tU$

._·2 -L % ·C¢
" tj0to¢t$ bto8k whbch or!gjnaá00 on tho

mxldlo of 8 character aj j_ M CEk

wm¢ 7T" zm R€$ET
· On·chóp cryúá o8cjjl&tor

'Dr Z % 8¶'CLK
· TTL compeHbie

mm E Ñ) JWÓhA
· Smglo + 5V powh Wpply

txd0 'T" A) TXOdb

D' Z Z do

Dj Z 3 O'

os 'tí zg M

D? "E Z M

gno ,Z ,Z 'NT9W

TOP VIEWS

e
0
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\

DUAL ASYNCHRONOUS RECEfVER/TRANSMITTER (DUART) SCN26M SERIES
"

BLOCK DiAgRAM
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DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) SCN26M SERIES '

Pt
!

PIN DESIGNATION
I

l
tAPPLICABLE '

MNE»ONNC 7YPE NAME AND FUNcñoN

K u 24

DO-D7 X X X É/O Dote Bug 8mmctronal 3·stue aue bU3 osed to ttanMwr commams, Qata and 8t&fU$ b0tw00ñ

: the DUART acid the CPU. DO 6$ me mst »gnóhcant bit.
{
: CEN X X X i Chip Embk: Active bow input ugnat, When low, dat& transtem oetw«n the CPU and tne
; DUART aro onablod on DO-D7 a3 controlled Díf the wan, RDN and AO-A3 inputs. ~.] 3lácc$ thO DO-D7 lines irj m 3·stato condition.

' WAN X X X i wm Swobe: WMn óOw and CEN i3 also low, tho contoñt3 of tM data bus t6 onto th0 ii 0datBs3eg regwtor. The tramter 3CCUf3 on the nsmq 0dQ0 of the 3gMl. l
t !

RDN X X X l : AOM Strobo: When lOw and CEÑ is also lOW, causes the comm of 1h0 anamsed r0g|$tM to l
i

be presented on thC éjace bu3. The react cyclo begms On the kjhñQ 0%0 Of RDN. l
T Ó
i AO-A3 ! X X X f I Addruí bnputn Seloct thO DUAFIT miornal registers and portS tor mUwñto ~WóOM.

ll RESET l X X X l A08Dt: A mqh ievél clears mernal regtsters \Sáa. SRB, lMFl, tSR, OPR. OPCR). puts OPD-OP7
Cl l

4n
tne h¶h Stjfé, stops me countetlhmet, and puts cnanñ83 A and B on the tnachve state.

l ' ' mtn me TxOA wd TxDB DiAPút3 on tho mMK thtgh) state-

SNTRN X X X O
.

lntorrupt MW08L Active low, oCien dram. output whiCh 3¶t3áí3 tho cpu tmt one 0( mue Of

l ; me eight ma9KatN|e mterrupoñQ gondit: om are true. i
l

X¶/CLK i X X X t
)Cryud

I: Crystal or external C)cj¢k 'nput, a crystal or ClOCk ot the specihed hmcrs must be
{

t
I supÑecl at all times. Wnen & crystal is used a caoacitor must be connected trom oms pon to!

I
l9round (see hgure 5). !

i
: X2 X X

!
O Grµtel 2: Connection for Qthe( $ícj0 of tne erymi. Should bo cDññ9ct0d to grmind óf a i

i

) !crystaI is not used When Lcrym{ ós used. a capacitor must be connected from tiM8 ptn to

,
, ' Prouna {sm flQUre 5)

,r _ .. I
Rx(jA X X i X i ' CMnml a R0cdÍvm S0MI Dmta Input: The least siqmhcant bit is recoivH hrst. 'Mark' 1$ hj9h.

,
l '3MC6 J3 lOw. " l

l RxDB X X l X I CMnnoi B Aocohror S0c10i (jata input: The least $lgnj(lc&nt bit 13 r0c00vH hm. 'MWk' VSMgh. ' !
I,j 'soace' is iow. l
L!

TxDA X X ) X O CMnnd A Tr8n8mjtt0e SoMl Dm Output: The least stgmhcant Dtt q$ tmn$mBtt« first. Tms !

l
' output 13 held m the 'mark' coMmon when the mmmitt0í 03 óisatMd. idle, or when oo«u-

l

i
_ , trig óñ local \ooljbáck mode. 'Mark' fS mgri, 'space' is low.

l
:

TxDB X X ! X O
I

CMnnel B Tremmimc S0m5 Dma Output: TM least 369nIfócant Dtt is Wansmt!tM hmt. Tm3
l t oulDUt ss neía m me 'mark' common when the transmitter ts dtsabted, ¶o6, or wMn operar

,
I mg m local $DDgt}acK moae. 'Mark' 1$ high. space' is low-

i OPO X
l

X ' O j Output O: General purpose outOut. or channel a request to send {RTSAN. acttm low). Can bo :
)

i l
l j

jeactív: ked on receive or transmc
!

OP1 X l X : : O Output I: Generai puroí»e Output ¿jr cnarrel g (eqUest to send ÜTTSBN. acnve lcw)- Can be
i l
; l ! ! ! : cjeacnvated Qñ "eceíve or {ransmit

tl i!
OP2 X O I Output 2: General (ju(po3e cjutOut. Or chanret a sransrMter lX or 16X clock output. Or CMrrt

1!
, l ne! a teceíver IX ClOCk output.

j
l C)P3 X

I
O l Output 3: Generai purpose output, or :jC)en dram. active low countemmer Output, or channetIl ' ! 8 transmmer lX clock üut;jut, or cnannel B :eceiver lX clOCk output.

l.OP4 X O Output 4: General purpose output, or cmnnei A open cjram, active low, RxRDYAjFFULLA OUt·

l
i put,

OPS X
,

" O
i

Output S: General purpose output, or channel B open dram, acnve low, FIxRÓYBIFFULLB oUt-

" l put.

OK X O Outpuf 6: Generaí purpose output, or cnannel a open dram, &Ctlv0 low. TxFIOYA output.

Op7 X i O Output ?: General purpo3é output. or cnannel B opert dram. active low, TxRDYB output

lPO X l tnpvt O: General purpoSe input, or channel a clear to soncl active low input iCTSÁÑ).

ipj X
l

i input l: G8ñéráf purpose input. or chánnel B clear to send active low mput (CTSBNpl

tP2 X X t input 2: G9ñcral purpose input, Or countenñmer external ClOCk tnout.

lP3 X l input 3: G0ñ0f&l ourpose input, Or channel a transmmet externO Ct3ck irtput {TkCA). WMin

m euemai ClOCk 13 U30d by the transmttter, the transmctiM d&t& !3 Cfock0c on thO faMñQ

l CáQ0 of the ClOCk

.E
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DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) SCN268'f SERIES

PIN DESIGNATION (CoRtlnu0d)

APPLICABLE
MNEMONIC I TYPE NAME AND FUNCTION

i 40 2E 24
!

i I '
lP4 ' X I Input 4: General pu¶jd5€ input, Or channel a receóve: extérñ&l Clock mput (RxCA) When tM

externel ClOck is med by the receiver. the recetveg gm 6$ sampleo on the nsíñQ eage of the
clock.

.
JPS X l Input 5: General purpoSe input Or cñannel B tr8nsmitter external clock input (TxCB) When

the externai clOck is useC by the transíwtter, the transmj||ed data is cédckcc On the falltng

edµ Dl the ClOCk.

iP6 x l Input 6: Genera| purpose mpui (x channei B receiver exte: ml Clock mput :RxCB) When thej
external clock is used by the receóver the receiveá data i: : samolt'j Di? the rt5InC "íjgt Of 1>,@:
Clock.

ycc X X X t Powor Suppiy: * 5\' Supply tr.pul

GND X X X j Ground
t

BLOCK DIAGRAM Timing Circuits Communications Channelg
The 268i DUART coñ$t$t$ of the followmg The nmíng blOCk censists O! a crysta! A md B

eight major RCtiDf13. aata bus buffet. osmllator. a tjaucj rá¶é generator a pro Éach communtcauons CMñMl Of me 265)
operation Control, ínte: rupl cont'o'. tim· grammame 16-t·i! co.jntenhmer, and fou' comprises a ful' Qupiex &synchronou6 re-
m. commumcanons channeis a &m B, in- ClOCk seletrors Trié crystal DSC>ilOtO' ce¡vef/rran3m|tte' (UART) TM oDét&hñQ
put PD't and output port. Refer to the operates clitectlj' trorn a 3.6864MH2 crys trequency tor each recelver and ttansmtt·
block dl&QrwTl tal connected across me Xj/CLK and X2 ter c8a be seiecleg mdepeñaetmy trorr-

inputs, It an exte'nal Clock of tne aprtoon" the bajo rate YcñerMOt. tr'e cgunte' tIme?,
Mta Bub Buff0r ate frequency fS avaüable. ft may dc Con" Or trom Orí externaí tnput

i
Trié data bus buffer provides the miertace necied to XWCLK. The ClOCk serves as tríe

y between the external and mterrial elata
Dasie tíming reference for the baud ratE

The transm'lter accepts para!'e! data from

bu83e$- It is controlled by the operation
Qenera|or (BRGJ, the counter"umer. and tne CPU converts If to a sería brl stream.

COntrol bíDck to allow read and wriie
CAñC!f tmerrial circtjfs A ciou sigmi 'nsens the approprtate s:art s:op and C'?

operations to take piace between the con.
wiíruri thr im"uts soecmea n the spemhca ttonal parity ljt: s anC OUtputS a com' CS-k!

· trolling CPU &ño the DUART hons sechon Of this cia:a $neet must sena. sttéam Of elata on trié Tk[) OUWÚI

alwa,s be supphec tc the Duart Ptr ire re: ewer acgébk, sena :ja:a on
" the RxD pm, cc" .·er:± ;!"'tS Sé'iá mput fC

Oj»ration Control The tjaucl rate Qeneraloe operates from tne para'tel to·rr,at cr·e>s fOr s:a"t D.t. stop
The operation conttol logic receéves

D5cMMor Or mema' ClOCP mpu" ano IS L)iÍ párity Di1 .f' anyj o' tjreék CcmClttt r
operaron commanos from the CPU er,Cj

capable ot Qéñerat'np 18 commjnly usecj and séng: . an assemb.é3 cRa"a2te' to the

generates atpropriate SiQMls to mternd data comnlUnbcatlcjnb baM rares ranging C p:.'

sections to control oevice operaí'on. t: 'rom 5ñ tt 36 4k Daucj The Clock OLjlpu!S

conta'ns &dcjress Cl0cochñQ &ñd reae and
f'om the BRG are 8t 16X the actual báu: j

input Port

w: tte CirCwtS tO permit cDmmunlc8tIo7s rate The coUnter: f|me; can De used as a

WI"'t the mmroprocesso' via the oatá bus
t'mer te proCuce e 16X clock tc>r a'.,' Mher The mpus te tnis untzwhe: 7-j :t':i"t ca"·

tjufftu bat.c rate by ccnjnvñ¢ cjc'nn thE' írysW tj€ tca: j L"y tne Cfu {Jy pe"': ;"'r "? a r·"2G

CtOCb C' an Euté'nó' EÁg:ck The fo,j: Clc'c·. opetá'íc.".£ a:xj rS,2 :/{ a r: ;" ";JtfE·
interrupl Control SéléCtjr¿. ahem' tne |rdepE5cjert se 'éCtt7" SLtis. F"·e kdp;·r } ñ'nrt a k)^ mput rescR$

ten each recetvet á7ij trar!$rT|!tIeT c' any en m a GC -
G I)- m áiV.ái,S tie :eá? a: a

a Sí®l€ acnve lOw inte"tuDt outj»t tnese Dáijcj rates Of an enemai únnñQ sig Lgt ' Tm , '7S :,' ·tlIÉ pre' Can BISO sem.
(iNTRN) is provided which ts aehvatetj nai as áíjÁ": á'y/ t'; J13 tCgcc': a " yomcms of
Upon the occurence of any of étQtjt lñler- ¶tj·- DuáF.T kjjlnw events. Assocíateo wilh the inté': gy

The COÜnter/tjmer (C-T: ca'. tjtí groQ'am

system are thE tnterrupt mask reg{$ter meo to use one of seve'al hming sources

(imr) and the interrupt status registet as IfS in;jú' The guÍp.Á ¿j' :ne e': ·s ávái.- gcj,j; cnañje-chstá'E ae: e:°c's a"e p"¿

(!SR) TM IMR my De pro0rammed to
BtÑélO Ti\e CloCk sej€: :tc)'sa7j geuálSc· fj& ViQEj n'h,C7 are asscme: t: Wt:h inputs

8élCCf gn!y cenam ccmoihons to Cá.jSf
programmeO to be C)Ut[úl a: OP3 In thE IEÜ lP¿ !P1 a:",c1pC Anrg"-t'2'|jn OtíOW

ÍNTRN to be asserted. The lSP, can Dé teac counie" mooe tñE ccin: en:s ot the CIT cá¶ j,j·h¶p trangÁtor. of théSE mc-uts Ias: mg

by the CPU Lg) determiné a:i currentiy ac.
be read tjy me Cpj anc il car De sloppez !tnqe' It e'í 25-55, $ 1Ñ6" set the cone- r

Tíve mterrupfcñQ coMmons anci sta'ted unóer program Conírol. In the spu'·3mg t"j; m the m;jg! pc"" « t: 5ñ?ñ¢é'

hmér moae the Cit acts as a prDQram. 'eCustw Thr f: te art C>:.úf©" nún !E·:
Outputs OP3-OP7 can be programmec le' mame ChwClt·' rec'stéí t!' WkCj d} ti t- C"l' a: "., c¶¶an9eo!

prowae discrete mtérrupt outputs fOr the 5'21€ cm a.s: í bE p'gg: Ágtme3 t: gtneraw
wansmmers. eecewers, ano CDUME"trnét am mK'"fü;' l: . ¶ne CPJ

P
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DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) SCN26M SERIES
"

7Output Port fOW common Dy iS3Ulf1G a 3éñd bteak strobecj onto the SR at the received charac- I
The 8-da mulh-purpose oUlpUt ;:ort can be

command ter bounaary. before the R·RDY status bit
l

used as a generai Ourpose ouloút port, in Tne transmitw can be remt throuQh a 'S set If a break coMmon t$ detected !
whiCh case thO outputs are the comtjle· 3ottware command. If ft is reset, operation (FIxD ¶s lOw for the enure character in- i..
meñt3 of me output pon register (ÓPR). céá3c3 omm%4tcly and the transmitter clucjtng the 3top bit), a character con-
OPR[n)= T réSultS m Opjn]= lOw and vicé- 'ñu3t be enabled tmougrí the commana $'3tiñg Of all 2eto3 will tie loaded into tne

versa. BttS Of the OPA can be 1nafvlclual¡y regmer before resuming operanon If CTS RHR and the recmved break M in the SR

se! and re$et. A bit is set by oetformmg a cperation fS enatieá, the CTSN input must is set to 1 The RxD input must return to a "

writo operat: on at address Et6 wtth tne ac· be 'Ow in order tor the character to be h'gh common fOr at least one-halt bit tim
companymg Jjtá speotymg me Dits to De íransmmeci. ft It goes high in the middle of E'efore a search tor the next start bit

set (i = set, O = no chapge). LlkewIse, a jjit a mmmission, the charactor m the sh,ft begms.

1$ re3et tjy a write at address Fq6 with the register ts transmtttecj and TxDA thon re- The RHR Cíjnsist3 of a hrst-m.hrst-out

accompanymg dat& specífymg the ms ?0 mams m the marking state until CTSN (FIFO) 9táCk with a capacity of three chat-
be reset (i = reset. J = no Cháf7¢jé)- goes :OW. The lransmi: rer can also COntrol acters Data is 1gMed from the recewe

ÓUlPljtS :an be also |nc|lvkcja{ly asstgneci
me 1Cacttvdhon Of ire RTSN output. If shth regtster into the topmost empty POSt-

3pécihc funcuons Dy a?proDflate ¡jrtj.
programmed, thé RTSN output wIll be re- lion 'It the fífo. The RxRDY bit m the

grammmg of the channel A mode regmers
set one bit time after the cnaracter m the status regtster ts set whenever one or i

iMR1Á MR2A), the chjnnei B moae regís.
transmit shift regisler and transmit hold. more characters are avaÁatjle to be read, :

ters tMRiB. MR2Bt and the output POrt 'ng regmer (it any) are completely Trans. ana a FFULL status bit is set tf ali trwé6 ·
conLguaugn reg(ster íOPCR) "múed, tf the transmitter há3 Deen dis. stack posmons are hlled with data. Eílhér

abíecj. of these bits can be selected to cause an
interrupt. A read of thé RHR outputs lhe

.
data at the top of the FIFO Afterthe read

OPERATION Recmmr cycie, the aata FIFO and tts assocáated
The 268i is condittcmed to receive data status OIlS (sce below) are 'pooped' thus

Transmitter when enabled through the command reg emptymg a FIFO positícm fOr new data.
.The 268i is conchtioned to {ransmit data 'ster Tte recetver lOOkS for a Mgh to low In adchhon to the data word, three státü3

when the ttansmmer is enableá tntough
Vnark to spacé) transmon of the stan m bits (páróty error, trammg error, and re-

thO command reqíster. The 2681 lnaicate3 on 'he RxD :nput pin, If a tramition 13 ae- cesved break) are also appended to each !
.to the Cpu that it 13 ready to accept a

tected, the state of the FIxD pin is sampled data character m the FÍFO (overrun is nOt).
cMractee Dy setting the TxRDY bit in the each i6X ClOCk tor 7·112 Clock3 {16X clock Status can be provided on two ways, 83
$látU3 tegmer. This common can dc pro.

modc) or at the next rtSmg BCjQCOf the tut programtned by tríe error mOdo controá Dtt
gramm% to generate an mterrupt request t:me ctock ('lX ClOCk mode). I! RxD is in the mocje regl$ter in the character'
at OP6 or OP7 and INTRN, When a crtarac.

sampled mgri, the stan bit t3 invaltd and mode, status is orowoecl on a character- '
ter is io»ecí mío the trammit holchng req.

me search tor a vahd gtar1 bit Dégim by-character basts: the status aoohes only
istor ÚHRJ, the atxwe COMihOt7$ are 3galn, It RxD iS $till lOw, a valid stan tit jg to the cnaracter at the top of the FIFO. in l
negated. Data i3 transterréd trom the n :kj. assumed and the receiver contmues to the 'blOCk" mode. the status provided in l
'nq register to the transmit shift régtster

sample the input at one Ijst time mervals the SR 9Or these three M3 is the iogcal
when 1¶is idle or has completea transnm. at tre fheorehcai center ot the bit, untd OR ot inc status tor all characters coming
sion of the previous character. The TxRDY the proper numoer Dl data, bits and me té) the tol) of the FIFO since tne iast 'reset
conomons are then asserted again whiCh Fáhty tjtt líf any) have been assembled, emcir' c:jmmand wá3 í3sü0d. m eúher

meañs one full character time Of ouftennq and eme stop bit há9 been detected. The mode reacjmg the SR does not af'ect :he

is p: ovicjed Characters cannot De loaded léá3t s©tícant bit is recéiv9d first. The FIFO The FIFO 1$ "popped only when the )

mo :ho THR while the trammitter is cji3. aata í3 then transterred to the recorve FIHR is 'cad Therefore me status regtster l
aoíed, holding 'egmer (RHFI) anci the RxRDY bit $ñoulcj Dé tead pnor to reading the FIFO. '

in the SR (s set to a 1 Trm conámon can if the FfFO ps full when a new criaractor isThe trammitter corwét13 the parallei dala be groqrammed to generate an interrupt at
recowetj that cnaracter is held m thO ro-from the CPU to a 30cid bit stream on the OP4 Or OPS and INTFIN, It the characrer

T D t t i .
t! au Li ail cewe shitt register until a FIFO posmon 13x Du pu pn toma c y señá3 a length is fé33 than eiqht bit3, the fTjO3t

avajlab|e. If an adchtional character t3 re-start M hjüoweC by the proQramm® s¶ñitmant unused tjit3 in the FIHR are 3ét
number of data tjtf3, an ocmonal pamy bit, to zerc

ceived w'hue thi3 state BXtt3, the CORtéñt3
of the FIFO are not affected" the cpíarmerand the programmed numoer ot stop lj'ts'

After tne stop bit is detected. the rocewer previou9ty th the 3httt rcgwtor is lO3t andThe least signdicant Dit is sent first. FOl·
lowing the trammwsion of the stop bít3, if w'll wrmeamely lOOk tor the next start bit. the overrun error 3t8tús tjtt (SR[4}) will bo

a now character 13 not avaAabie in the However, d a non-zero character wá3 r+ set upon recotpt of the 3w1 bit Of the new i
THR, the TxD output remains htgh and tm

ce'ved witnout a $top bit (tramInQ error) (overruñw© character. '
TxEMT bit iri the status register (SR) wIll an9 RxD remátñ3 low for one halt of tho bit

The recewor can control th0 d08chvahon

» set to 1- T7ammwsion imumes and the period after the 3top M w83 sampNá
Of FITS If progrwnmoá to opecato m thi3 ,TxEMT Dit is c$ea{0d when the CPU IOácl3 a

then the receiver OPCcUé3 as it a new start
mode, the RTSN output will be n%atQK|

new character onto tho THR It the H3ñ3,
b't tranmtton had oeen detected at that

when a vahd start bit wa3 rocetvecl ancl tho
mirter 13 cMatMd, $t continues operatmq point (one-hált bit nme after the srop Dit

until th0 charactor currontly tmnq vam. wá3 sampiecj)
FIFO 13 full. When a FIFO posmori b+

comm avMabie, the RTSÑ output wtll bo
mttt0cl t8 eommtoty s0ñt cut. The tram- The parity error, trammg error, overrun er· te-amertecl awomaticany, Tm3 f0&¢W0
móttor can be tOrcocl to 30ñd a cOntingou3 TOl anti recewed break mate (It any) are can bo u3ckj to prevent an overrijr,, m tm

r

.
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DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) SCN268Q SERIES

0

receiver, by connecting the RTSN output 81é normally whether Or not the tecewer is MR1A
— Chmnd A Mode

to the CTSN input of the transmittmg enabiecj Register 1
device.

MR¶A is accessed wheñ the chaññEl a MR
It the f8cérver is disabled, the FIFO cha'" PROGRAMMING pointer points to MRI. The potnter is »et
acters can be read. However, no adchltonal to MRI Dy RESÉT orby & 'set nomter' com-
characters can be receivecj until the re. The operation of the DUART es prDQram" maná aophed vía Cra. After readmg or
ceiver ¢$ emblod agem. If the recewer is med by wrfl]nQ Control words mio the ap' wrmng MRIA, the pomrer wifl point to
reset, the FIFO anO all of the recéiver ptopnale repsters. Operamnai feeáback

MR2A.
status, and the corresponchñQ output is prowded vía status registers which can

ports ancj mterrupt &re reset No ádcji- be read Dy the CPU- The adclressing of the

tional chMácters can De receivecj until the regtsters is described m table 1.
M R1A|7] — Channel A Rocúmr Roqmsf·
to-SoneS Control — This m CDñWOls the

" recetver is enabiecj aqain
The contents of certain control registers deactivahon of the RTSAN ou: put (OPO) by

Multidrop Mode árt mmahzea to zero on FÍESET Care (he receévet This output is normally

The Duart IS éQLHPPéCj wkth a wake up
Shoukj be exercised if the contents of a asserted by setting OPR|0) ano negated by

mode useG fOr multicírop apphcalions régtster arE CháñQéd duriñg operanon, resetttng opR|0j MR1Aj7]= 1 causes

ThtS moae is selected by programming
s'nce cw1¿in changes may cause opera.

RTSAN to be negated UPOr receipi Of 8

bits MR1Aj4: 3] Or MR}B!¿.3] to '11' tor nona! pfob|ems. For example. Manging vaha Stárt bit ft me enamel a FIFO is full.

channels A and B resDectlvely' In th,S
the number of tjil5 per character whiie the Howéver. opRfoj is noi reset ano RTSAN

mode Of operation. a 'masfcr' SIátK)ñ
transmmer is active may cause the trans- will be assertéd agam when an empty

mnsmtts an address character followed m's5ion Of an incorrect CMráC(ér In gen.
FÍFC) posmon is available. This feature

by data chataeters for the adcjréssecj eral, me contents Of the MR,the CSR,ancj can be used toé flow control to prevent

'slavé muon. The $l&vé miions, witt-
the OPCR should onty be cnanged whtté c'veríun in the receiver tjy usmg the

the recetverts) and trmsmmerjs) a'e no!
RTSAN oUtput signal to control the CTSN

recewers that are normalty chsablecj, ex-
amine the received elata stream and 'wake.

enatjiecj and certatn changes to the ACR mput Of the transrmttmg devtcé-

up' the Cpu (tjy se\1sñQ RxRDY) only upon
shoulcj only be madé while the CIT is

receipi of an »ddress character The Cpu stopped MR1Aj6] — CMnnol A R0c0iv0r ámerrupt
Soi0c( — Thts Dít selects etthcr the cñ&ñ·

compares the received address to its sta- Mdcjc registers 1 and 2 of each channel are ne' A receivér ready status (RXRDY) or the
hon acjclress 8ñd enátjl8s the rece\vef \{ 11 accesseo vía mclepenclem auxMáry point- channel A FIFO lull status (FFULL) to be
wishes to receive the subseáuem cIara ers The pcnntér is SCI to MRIx by RESET used tOr Cpu mterrupts. It also causes the
characters, UpOr. receipt of anothe' aci· Or by issumg a 'reset pointer' command selected btt to be output on Opg if it is
cjress character. the CPU may chsabie 1hE vía the corresponding command regmet p'oQrammed as an interrupt output via the
receiver to mihate the process again Any féáCj or write of the mode registe' OPCR ·
A transmitted character consists of a ste-l

while tne pointer is at MRIx switches the

" bil, the programmeC number c' elata btts. pomter to MR?x. jne tjotnter then remams MR1A{5} — Channd A Error MOde Sbóoci

an address/cjáta (A/Dl Dit ancj the pro- at MR2x. so that subsecjuent accesses a'e
_ ThiS bit selects the operanng mode Of

gramme: 3 cumber Of stop bits. The DOlártty aiways to MR2x unless the Oointer is reset the three FiFOej status bits (FE. PE, re-
Of the transmltted A/O btt is selecied by to MA1x as déSCrtbéc above ceivec Oreakj for channet a. In the 'chara: -

the CPU by programmmg bit wUAj2j' Mode. command, Clock setect an] status te' mocje. status is prowdetj cm a charac·
MR¶Bj2) MRiA[2]MR1B{2)= Otransmíts a regsters are cjUphcaíe: j for each channel !er·by·character tjáStjj; the status apones

ze: o in the AID bi1 posmorí. whiCh É(jé"'· to provide total incepencjem operation oñi) to the cmracier at the io3 of the
nhes the co: responcjmg gata OilS as elata and control. Retcrlo table 2fgrreg1$ter Lei FIFO ir the T)12ck' mode. thE status Oro-
while MR1Al2)/MR1Bl2]= 1 transm: ts e aes: mpnons vtdecj in the SR fOr tnese bits :5 the ac-

orte in :ne AC) tjí: tjosthon whiCh ioen>-
fies tne corre5porla!ne ciara Das as a-. ac

Table 1 2681 REGISTER ADDRESSING

Dress The CPU SÑQ¿j|(j ;xogram íhe mejo' |A3|A2|A1iA0 l
READ (RDN = O)

"
WRI7E (WRN x O)

!

registe' Círíor tO load: ng the corresp: ?no'nS !
data bits tntothe THR ' e lÓ| : O i Mo3éRegMerA(MR1A. MR2H I MOCJERtz;ister A (KARIA MA2Ai I

' Ci i O
,

O l ' ! S'aÉus Register a (SRAj ! Cidck Seíect Reg a /CSRi'ü iIr. lhti mocje. the recéwEm COr.wlUOUSt) ' C , C'
l 1 ! C) l ' Reserved" ! COmrnano Reggter A CpllOOkS a: the receweci aa: a sveam. wne'ne"

, O ic'
, 1 i 1 i RX Hoóchñg Recµstér A NMRAj tx micung Regme' a (THRA. !

It is enamec Or cisaMec li chsátjiec l! . .
sets the RkRDY status rut and loacg- tt-.t

i C' ! 1 É C' : O l fWjüt Port Change Reg (tPCR! ! Aux Confroi Regfste7 (ACEl? I

CMráClér mtO the FirlP F!FÓ if tpe re
C' ! :! O |1 |n!errup{ Sta: us Reg ((SR' i inteuupl MáSv. Reg. flh'R, :

Cé$véCj A'D ;jtt IS a one (acjcj"ess tag'. bjl .

U 1 ' ] i Cp CCjjnlerr7Ime' Upre' lCñj' I c: "r Uppér Rejste" lCTUR '

cnsca: os thE recetvec chaeactéc \( Ult ; C' l 1 ! 1 ! i
' CoUn!er,7lmer Lower (CTL) ! C.T LOWér Regism (CTLR. l

réCén'€3 A/O Di: IS a zero (cjáta tagl li ' i : O ' C) : g l Moae Regµster B(MR1E. MR2B, i MCKjE Regtsler B (MFíi6 W'l2ái '
7,! 1 io: C {i Status Regtsteí B íSREr i CíoCk Select Reg- B (CSA5

4enabteg, ai: recewed characrérs are tráns i 1 jot 1 :C " Resewed' i Command RegiMé: B tCR8
bterrej to the CPU via the RHR In ettn« i

: 1 ! Rx Hoidmg Register B (RHRÉ3, l TX Hcmj'ng Regtster B /7HFiBi i
case, inc data bits áré loaoec into the cjaia l ' !0 i 1

, .Resérvecj" ' 'RéSCWéwFIFO whne th€ A/O bñ is ioaclec tn;O tRE ' 1 !" ) e !(J
, I ""

status FIFO Qos,l\ton n3: rr,a(ly u5e(j 'C,·
i ' ii i O : 1 i Input Poíé l Output Port COnf Re; t'DPCRi i

I t i) q ¶ l ·Í t \ l 5 lparty er'ot (SRAí5: or SRB: 5}. F:am'""» :
1 ii I

)
(j Stag COjntéf Comma" :! ! Se: Outíjl Por! B?!s Ccrr.marC '

C"Ut. pvé'í'jn ercgr and D'éár oete: t cjd€·" i i ,
; ! i l Stoe' C.CtUrttt! Comma. C Reset Ou: put Port BitS Gommanc .

SígnetÁcs 2681 DUART Device Specif ieat ions Page H -6
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DUAL ASYNCHRONOUS RECÉIVER/TRANSMITTER (DUART) $CN2681 SERIES
"

P
. .

Tbbk 2 REGISTER BIT FORMATS (Continu®
BIT7 BIT6 BIT6 DfT4 DIT3 BIT2 BFT1 om

INPUT
DELTA RXRDYI COUNTER DELTA MRDYIPORT

BREAK B FFULLB
TXRDYB ' TáDYA

ISR CHANOE
READY BREAK A FFULLA

Ow no Ox no Ok no Ox m 0& no Ow no Ok no Ow no
}xn$ 1wycs lwyés 1wy0t$ 1xn$ ¶wye$ ¶*U$ ¶w)N6

' ' BIT? BIT6 BITS BIT4 BIT3 NT2 BIT1 om
IN. POAT DELTA AXRDY/ COUNTER DELTA RXRDYI

TXRDYACKAN0E BREAK B FFULLB
7XRDYB

READY BREAK A FFULLA
BMR ONT INT INT

INT
INT INT ONT

ONT

0*off O* Off O* off Ow oft 0= off Ow on OmOff Ow Off

1* on 1 = On ¶ = on 1 m on 1 = on ] w on 1= Orí ¶ m on

BfT7 BIT6 BITS BIT4 BIT3 BIT2 BIT¶ WTD

CfTñ5j cnjuj C/Tf13) cmui cmm c/T[1oj cm cmi
CTUR

WT7 BIT6 BITS BÍT4 BIT3 BIT2 BITI BITO

cmn c/Tj6j c/Tt5) c/Tj4] c/T[3j c/Tj2j c/T1i) CJTFOI

CTLR

.

t .
0

cumwatton (loQic&l OR) of the sfatus for MR2A — Chanml A Mode 6 Character frammq 0$ checked. but me
Bil chiDmcter8 com!nQ to the top of the R09¡$t0r 2 sloP tjft8 ere retrammifted w mcHm-
FIFO unce the í&$t "roset error' command 7 a tecewecl brCák IS eeh~ as ávgemd
tor channel A was mued.

MR2A 8$accessed when the cnannel a mr urml the next vaho Hart W: $$ detoct«pomteí points so MR2. wMCh occurs after

any access to MR1A. Accesses to MR2A 8. CPU to recetver commumcmmn contm·
mr1aµ: 3] — CMnml A PMly Mode do not CháñQE tríe pointem uc5 normally, but the Cpu to xrensmót·
$OÓ«dt — I! 'with pamy' or Imcc parity' is ter imk is dtsabNd.

oewted, & panty bit ib móed to the trons-
mKt® cMractor wmj the receweí per.

MR2Aj7: 6] — CMnml A Mod0 S4Ñ0Ct —
Two dtagnoshc m+s c8ñ awo be coñt¶·

form a pamy check on mcominq data,
Éach channel of the DUART can opemte ir urea MR2A!7: 6)x 10 meets ÜOC»l kkjp·

MR1A(4: 3}k 11 B0kcct$ cMnnel a to oper. one of four modes MR2A[7: 6j= (X) is the Mck mooe in rnts mode:

ate in th6 $p6ci&l mutMrop mode de no'mai mode. wtth the mnsmitter ano te 1, The vansmdter ovtpuf bs mxwnally

BCri~ in the Operamn Hctson cetve: operattñQ moepenoenny. MR2Aj7: 6j cDñMCtéé to the receiver mcm.

= 0¶ ptaces the channet in the momanc 2 The rransnm Clock. ós used tOr me r'e·
cctc mme. wh: cf, aU|3mat4ca!!y rct: gi:s cewei

MR¶K21 — CMnnd A PMty Typo mNct mis the reeewea data. Tnt toncming cOn-

— TM3 M $0lécts the parity type (gGCl Of dmons &rE t: ue wMe in autoEMtic eerie,
3 Yr'e :xO& oij!;jut IS held high.

~m it the 'wÚh parity mgde is prOgrBrT)- mode 4 The RAJA mput is ignomj

med by MFl1Aj4: 3), ond the polarity Of thE
1. Received date is reelockecj and rerrans.

5 TM transmItter must be enabóed, but

forC% partty Díl i! the 'torce parity' mode the recewec neecj not be em»ec.
mmeá or the TxDA Output

¢8 Mogr&mmed. It has no effect if the 'no 6 CPJ to trarwmitter and rece-ve' COm-
panty' mode is progrwnmed. In the special

2. The receive clock is usea fOr the ¶rans·
mumcanorts contónue nomwb

- mU|t¿átoF moclB ft bdéCtS the pD|&rí1)' d mitter

the aid b4. 3. The rocewe: must be embled. but the The secorC Q0agAo5!¢c mo3e ts me wmcte

trarwmitter neej not tjé embleo iooptja> moot. $éÉécteC by MR2Af7: 6j X

MR$An%} — CMnml A BM por Chorocter 4. The ehar.nm A TxRDY and TxEMT 11. In this mWe

s0|¶m — ThiS held seléct3 th€ numbet O! $t8lus O«s are 1MChv€ 1 Receivé7 dósj os relockeC e:i3 rewaik·

data bót$ per CMt8CtCr to De transmmea 5. The récéNwj parity os checked. but ts
mme: j On the Tk[)Á outpuI

and recoived. The character bengv: Does not re0ener8ted tor [ran3mI3$lon. Q.é,
2. The receóve ClO2¥ is used tot me mm

not include the start. pamy. and stop DjtS trammineá pa'ity |j|| ¶5 &$ receiveC m;tTe{

i "

Sígn0tjc8 2681 DUART Device Specif ications Page H-8
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DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) SCN268'1 SERIES

3- Received elata is not sent to rhe local (IPO) each lime jt iS reaciy to 3éñcj a charac· Baud Flato
CPU. and the error síatus coMmons ter. If lPO \3 asserted (lOw), the character é3 CLOCK R 3.6864MFIZ

,
ere ir.acttve transmitted. If it t3 negated (hiQh), the csRAj7: 4| ACRtñ w O ACR[7) n 1

4. The recewcd panty 1$ not cneckecj and TxDA output remams in the markinrr state

is Aot regmerated f:jr KansrMSsion, and tríe transmmion is delayed until
Ci O O O 50 75

h
le., r:ansmitted parity cit is as re. CTSAN goes low Changes m CTSAN O {j O 7 ¶10 1¶0

:eweg. «mte a cnaracter is being transmñted ao
O O ] O 134.5 ¶34 5

S. Tr.e :e:eiver must bé er,ableá, nOt Mfect the lransrmssion of that charac.
J O i 1 200 150

te,.
Q 1 O O 30'0 3QC)

6. ¢narac"et fram¿ng is not checked, and O 1 O I 000 6tX)

tne stop jj'lS are retransmmeá as '"" MR2Aj3: 0) — Channd A Stop Bit Longth O 1 1 O 1.200 1.200

cewecj S0¡0ct — TMS helcj programs the length of O ] i ] 1.050 2.000

7. A recebved E(eaK is echcea as recewecj inc st9p Oíl appended to the transmmed 1 O O O 2AOQ 2.40Ó

UCtn :?:e nen valtcj $t¿ír{ t?ít :s cmectza chacacfer. Stop tjtt lengths Of 9/¶6 to 1 and
1 rj O 1 4 800 4 BCÑJ

1 3/16 lg 2 bits. m incréments of i/16 Dñ,
1 O 1 O 7.200 i,800

Tne user mus! exercge care wren SwñCh· can De programmeO to' character lengtM 1 O 1 1 9,600 9,600

|r}g mto anO :jut Of the various mccjes The of 6, 7 and 8 DitS For a characterfength of 1 1 U O .38 4K 19.2K

seíecíecj mece will be actívatecj mmem- 5 tjltS, 1-1/16 tO 2 stop bilscan be pro.
1 1 O 1 Tcmcr Timer

% 1 } 1 O lP4 —16X lP4—¶6Xately upon mocie selection, even d thiS QC- grammecj in increments ci 1/\0 tji\. The re-
IP4— 'IX lP4— lXcurs tñ t: "ie m ád!e of a recéNéd or trans- cewer only checks for a 'mark' coMmon 1 1 1 1

mmecj character. Likewwe, if a meae is de- at the centet ot the first stop bit posmon The recetver clock is always a J6X CloCk
seiecfed, vie ctewce Wtll 5wítcrt oUt of pRe (cr'e bt! time atterthe iast data tut, orañer except fOr csFlAj7Á)= 1111.
moCe mmeomteíy An exceDlion iq ems js iré panty bit it partty is enabled) in áll
Swttchmg OUt of autoecrio or remete lOOP- cases CSRA(3: 0] — Chennd A Tr»mmittor C$ock
DacK rno3es. if the 'je-selecuon occurs If an externaí lX CloCk is used for the

Soioct — ThiS helcj selects the baua rate
just atter the receiver ñas sampled the

mnsmmer, MR2A[3)= O selects one stop ClOCk for tne channel a transmctter. The
stop bit hncimated in autoecno by asser'

D,t and MFI2A(3)= i selects two slop DotS
held ¿jefmmon is as per csRA{7: 4j except

tton cjf RxRDY). and inc transmitter 's to Fe transmitted as tOllows:
enabled. me transmitter wffl remam m Baud Rm0
autoecno moae until tne enwe stop D't MR1B

— Channel B MOCN csra(3: 0] acr[7j X o ÁCFt[ñ * 1
)7á3 oeen re1ransmjt: ecl Regist8r 1

1 1 1 o |p3—¶6x lP3—16X

MR2Af5] — CMnnol A Trammittor Flo. MR1B is accessed when ire cnanrel E3MR 1 1 1 1 fP3—1X ÉP3— ¶X

QtwM-t>Sond Control — Trns Di! controls po'níer pijtnts to MRI Thé po|n{er is set The transmitter clock és always a 16X
tríe geactivation of the RTSAN Output tO MRI Dy RESETot by a "setpom: er' com' clock ejccept fOr CSFtA(3: 0] = 1\11
(OPQ) Dy me transmmer Tms output is mana ajjphécf via CRB. After xeadmg or

nDrmabky asserted by setting OPR[0Í and "'"mg MRiB. t.'je pcinter will point to CSRB — ChanrM B Clock Select
mgaiea Éy reséttmg QpRfoj 'vlR2A(5j= i

ma2b Register
causes opRtoj to be reset dU1omat: cally The 3át 'jefmmons tOr !htS réjStér are
one bit nme alter me characters m me .:jermcal to tne bit detinmons tor KARIA,

CSRB(7: 4] — Channol B Rocúvor Clock

¿Aanneí a :ransmnt $7'í:t1 :egster and m ex.: ept rr.at j|| cOntrol áCt:C)ñS appíy !;j the
S0Í0c( — ThiS he¢d selects the Daud 'ate

tne THFÍ, i! 3ñy, aré comlj|ete|y ?K3ñsmit- cmnnel B recetvér and t: ansmñer anj the c:nck tar tt78 channel B recewer Tijc held

red. mcluá: n; inc 3r9gr3mme(j nümtjer of í¿rrestoT.a|ng tnputs an:j outpü: s.
áehnmon 9$ as per CSRA{7 4) except as

atoo tjÉtS. ;t ire transmuér ás not ematjiecj fti'ows

Thts feature ;an je useíj to a¿tQma1QcaI'y MR2B — Channd B Mode Baud Rm
:errrnnaie the [ransm.ss|on Of a message Register 2 csfib[7: 4] aCRÍ7) = o AcRj7j = ¶
as t'Cll'OwS.

- ~'AR2B is accessec whén the channel B MR ' 1 i O fPS— 1rjX Gt?— i6X
1. program amo-reset mode' MA2A(5j= 1'

lj,jmier CGÍñt5 to MR2, which occurs after 1 } } 1 lPS— lX lP6— :x
2. ErmOie 'cánsnvtter 3ñy access to MR18. Accesses to MR28 T>e receívér clock is atways a 16X CloCk
3. Assen RTSAN: OPA[0] = 1 'Jo noi cnange the pointer éxCé?l Iqc CSR8f7 4}= 1111

4. Sená message "l>e ;jít detIr|l|cns tor trñs reglster are CSRB(3: 0] — Channol B Tr&nBmltf0r Clock
5 íLsatjie :ransmRter at: er the iáSl char- ·ijentical to tne tut cehnmons tOr MFI2A

' saoct — Tms heltj áelects the ljaucj rate
acter iS ioacjéd into tne chánréi A THR. exceof mat allcontrcjl acuons aoply te tne

CICck fOr the channeí B transmmer. The
6. The last enaracter will De transmtttecj cnannel B rcceíver and xánsrmñér ancj the

t,elcl 'jehmtion is as per CSRA(7'4] excapt
ano opFljQj Wtli De reset one bit time corcespccómg inputs ,jr¡j OUtljUts.

as tOtirjwS.
alter me 'así stop tjtt, cáustng RTSAN

to Dé negaiec
CSRA — Channel A Clock Select Baud Rato

Mgism csRB(3: Qj AcR(n= o ÁCMñ = 1

MR2Aj4j — Cmm70j a CjD8T0to-S0nd Con- CSRAf7: 4} — CMnnol A Rocmlvor Clock ' 1 1 O lP5—16X iP5—16X

trol — i! tFn3 cm is o. CTSán ras no eneci Select — ThiS heio selects the tjaud "ate
1 1 1 1 tP5— IX lP5— lX

on the rransmitter. If thiS Díl IS a i, the ClOCk rijr tne cnannol A recesver á9 toi· The iransmmer c:ock 13 always a t6X

transmñter cneck3 the state of CTSAN lOwS. cióck dxce;jt tor csR8(3: oj= 1111

e
a
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DUAL ASYNCHRONOUS RECEfVER/TRANSMITTER (DUART) SCN268'f SERIES
"

q

CRA — CMnnd A Command nmes. TXDA will remam hgh tOr When this bit (s Bét, the cMnmlA °CMñQC

A00l1Bt0r one tjil time before the next m brmk' bit m the I$R «sW2b cb oet. W4á
charocter, it &riy, os trammitt®. ts &iso 8él when the end of the Meek corp

CRA a a wgistw ubc(j to supply com· ditóon, as dotwm &bove. is dewcl0d.
lNMmB id cMnnel A mu)hpi0 commaM6 CRN3] — DWHO Channd A TmnoMttor

The break oetoc! cucuitry cmj mect+ H BpoCifNd in 8 BiñQÑ write id CRA
_ This commmd termmm trammítte'

bm,ok$ that orqu'me in me mmK Of a06 ~ a* TM comn'wñd8 etc non-coMhct- operatcon encl re9ets the TxRDY bMj
recBlmcy cMmcw. Howwer. d & bmak«, 0.q.. the °erubte ff&MñHt¢Cr' end TxEMT Ubíus bits. However, it & cmmcie'
beQQns on the mtddóe of & cráraaee. Íl mcm. 'met trammitter' commmnd» cormot be is béíñQ transmitt® or if a character fS in

upmctfNd m 8 BiñQÑ commaM wOrd. the THR when the tr&nBmftter is chs&b(éá,
persm urmí at least the em of the mxt
character time in order tor i! tO be do-

the mmmssíon of the chM8ctcr(s) is
· CRANM) — Chonnd A Mldbc0ÍÍ8~U$ lected

— The encooed value of this
compMed belore assummg the óMcttve

N06d ~ bo úb0d tO 6NUÑ & 8lnQle com
uate SRÑ¶ — CMnnol A Fromtng Error — TNS

, mm &6 fol)ow$. btt, when set moícates that a stop Dit was
cRA(2j — Embk Chmnd A Tremmhtor not cjetectea when the comesponoiñQ om

c!IuNbc COMMAND — Enabtes operarton Of the channel a cMractec m the FIFO was received The
transmdiér. The TxRDY status bif will be stop jjbf check is made m the mmóe Of theO O O NO gommmcL
&s3erted (árSt StO,? tj't Dosmcm

O O 1 Í'l060t MR pointer C&u$c3 the
cMrmel A MR POlMCr to point to cRAj1) — Díubk CMnml A RocCvor — SRíN5) — Chmmd A PMty Erm — TImS
MRI. "This command termtnaíes operation Of bit is 8ét when the 'with pamy' or "(orce

O 1 O Raet recmver. Resets the chan- thE tecewer tmmechateiy — 8 charactet parity' mode 0$ programmed and the corre-
nel A rocmvw as if & harcíwa'e bémg receávea will be lost. Thé ccmmana sponchng ChHHCléf m 'the FIFO was re-
roset h&d t»en appítecl. tm re- has no effect on me recetver sMus bits gy ceñvea with incorrect pauty.

cower is dimtMecl and the FIFO any other cOntrol réjslers If fhé specmt In the special multiOrop moQe the parity
lb fhjshocl mulMrop mode is programmed. the 'e' error ijft stores the receivéd AID bit.

O 1 ¶ R~í trwwmttter. Re3ets me ceiver opermes even if (f is disá: NH See

cnannel a t(&n8mltler es l! & Operancm sechort. · SFIÁ[4] — CMnbn0l A Onrrun Erm — Tm6

Mrüware mset had been ap- M, when set. momates that one oe moee
pMtd cRAjo] — Embk CMrmo4 A R0c0Íy0¢ — characters in the fCCévVH data 6ftám

Emotes operahort Of the channel A ae· have Deen los? It is set Upon recwpl of *¶ O D Reset ertDr Bt8t§,js Clears the
ceíver. If not m the special wakeup mode. new character when the FIFO 18 lull ana acMnnel A Flecetvetj Break. pat-

ity Error. Fr&mfnQ Error, and
this &lso forces the recewer into the chartcter is afreády in the T0cewé Bhitt
8éárch tor 6t&t1-btl stete regmet wainng fOr an empty FIFO pobo- 'Ommun Error tms m the 8t&tus

fe9l8ter (SRA[7: 4]\- Used in char. lion When this occurs, the charecter on

acter m«e to clear OE status
CRB

— CMnml B Command the receive Shif! reQI$ter (BñCi tt$ bmk
(atthough FIB PE, end FE bits Register detect, partly error and 'kammg error

status. it any) is \DS!.will alsc be cleoreo) &ñ(j m b'ock CAB is a reg'ster o$td ib supply Com-
moóe to clew &lt error status mantis to cl,anne' B Mumpíe commaMs This bit is uearec by a 'reset error 6tUU6'
ettet a block DI 08!& jjás béE'"

can be $pécih«j in & single wrtte to CRé command.
receivcd

as tong as the commands art non·confticl'
1 O 1 Reset channel A tw08k cMr|Qe mg e g the 'enabte ransmiHer' and skAj3) — CMrmol A Tr&n6mHt0r Empiy

interrupt C1mj8c5 1he cmnnel A 'reset ?ran»mméf commanOs cannot be ñxEMTA} — ThiS M will be set wnen the

bmk cleiect change tm m 1hE in spectLecj in 8 slñgle commana word CháM7ét A ?ransml}ter undemuns. Lé .
both

sen'upt 3u¶u9 rogmér {1sRj2)' io
p

the transm·í hot: jmg register (THIM DM

be cKarecl te' 20ro
T uE' t::f ác'tmtcjns t3" tmsi tegste' &'€ inc ¶(áñ$f7ut smtt feg0ste' a'e empty l? ts
ujermcai id ?ht bit clehntttons fer Cra, e" sé! aher rmsmssion of me tasi stop b't1 ¶ O Sim1 btmk Fo: ces the TX(jA
ce: t fhát a" contro| actions &oRly 10 tríe of a charb¢te' if no :naraüé* ts m the THFI

output low ($pB2|nDl If IM' channt-l B receiver anC transmitter and the &waI: ln3 !ransmEssjon It iS resot when lhetmmmttter 18 empty the start c'¶
corresponcMjQ mpuls 8ñcj oUtputs THR is lc4cic2 tj,' the CPU o' wnen 'thetho break corichuon will be cie· ·

ky«j gp to two bit times If the transmmer ts Msabie3

Y&ñtmitter is &c!ivé the twe»
SRA — CMntwt A Status

· SRA|2) — Chann0l A Tmmmíttw ~)1
.

begtm whemtr&n8mt85ton Of thE Mgíster
(7xRDYA) — Jh± m whet". bét, mamtes

cMrecter is comp(ete1. If 8 cha' SRA(7] — CMnml A Roceivod Break — that the THR is emp: v amo eewy tp be
ac'tor is in tne THR, the start cit ThiS bit mómtes mat an ail Zero cNaracter (oaciecl With a character Thts Dc?IS cbeateo
the break will be doíayec: umi' Of the proQrammelj Iengm has beer: re whé: " me THFi is íoaoea dv tne Cpu am es xthbf chM&Ctér, Or any others céiv0d without 6 stop bit Onty a $In9'e set when fht cnaracrer is tre¶sfe{recl to

~bj wbwqmntiy bre trans- FIFO posmon is Dccupied when a break ts the vansnm smh re0isteT. TxFIDY iS rose:
mmeci The ¶r8n$mftfe: must be recewecj further entries to the FiFOare in when me mnsmmet ts dtáblecj DM is set
maibíecl tor tms comm»ncl to be hiMe: j Uñ1ll the RxDA ime returns tD the whe" me !f@n$mYtter is firSt emcued. va.,
accopte: j mariung stote to' at boast one·hajf a bt! cnaractees joaoec micj the Thr whde me

¶ 1 1 Slop Em» The TXOÁ ltr.e wiíl L$it)c (two SjCCéSSwé 0dQé$ ca ?hc mte"nai |rah5mf?te{ eS o·satÁé3 Wm not bé m»s·
qd h'Qh (m&'KlnQ) withm two tm jy exte: r.al lx C\OCKt tblf1E¿

3ignetics 2681 DUART Device Specif ieatmons Page H -lO



{
l
I

Multi Slave Product Re£erenme iSanual AppendLx H I

. ,

.- ..-

t
;

i

DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) SCN26M SERIES

i
SRA[1] — CMnnd A FIFO FU (FFULLA) opcRj4] — OP4 Output Sebct — This Djt opcRl1: 0l — OP2 Output Sebm — This i

— This bit 9s set wLen a characteris traris· programs the Op4 outpw to provicje one Of neh3 programs the OP2 Output to ptowde !
l'terted Hom tne rccéNé Shitt regste: to the me to||owlng: one Of me tollowmg: i

recetve F1FO and the transfer causes :ne
— The compiement of OPFtf4]

— Thc compiement of opRj2] !
FÍFO :o become full, te., an three FIFC

_ The cnannel a recewer mtemmt OUt· — ThC 16X ClOck 'Or me criannef A trans- :
posmons are OCCLjC)íéC' i! is reset '.v7,ér '

fojt, .RñsCh is trié ccmtjíemem Of 15'¶¶] m«ter, Tims is trié CloCk seieaed Dy
irte Cpu feacjs the RHR It a cnaracte' 's

when m thiS mode OP4acls as an oCien 3sRAj3: 0], and wtll De a lX clOck if
wattin3 fñ 2ñe rccewe Shit! regjs?e' De·

cause tríe FIFQ is lull. FFULL will nen tje
coltector output. Note that this output c3RA[3: oj= 1¶11.

reset when the CPU reads tne AHA 's not ma$k0d tjy the contents Of the
_ The 'lX CloCk for the criarmei A trans-

ÍMR.
miner, which is the clOck that shifts the

SRA{0] — Channd A Recoive" Roady
OPCR[3: 2) — OP3 Output S0Í0h — This íransmttted data, If cjata is not bciñQ

(RxR3YA) — ThiS tjtt mcncates that a t;7.áí· transmmed, a free runmng IX Clock f$held programs the OP3 ouújut to provicje
Ecter has oeen receíveo and eS ^/al: lng 7n output.

one of tríe tollowmg:
me FIFO TO Dé féáCj by the Cpu l! ¡jj set
Nñcn me chardc|er iS wansitérted from the — Tríe compiement of OPFl[3) — Trié lX Clock fOr the channel A r«eqve[,

wnich is the ClOCk tnat samples the
recéwe Stjit( "egisterto tñ3 p1FOanct reset — The countemimer ,jutpur, m which

,eceived data. If data is not bemg :e-
dvhen the CPU reads the RHR, ,t attér thiS case OP3 acts as an open collector out' ceived. a tree running IX ClOCk is OUl·
reao mere are r.o more characiers Sim m put in the timer modc, thtS output is a put.
me F'FO square wave at tr:e programmed tre·

quency In tne counter mene, the out·
SFiB — Channd B Status Mgister pUt remains high unttl lermmal count 'S ACR — Auxil iaty Control R0gist0r
Tñe bit oehnmons tor thfS register are

reacneá, at wMCh nme It goes lOw The

identgal to :ne bit defmmons tor SRA, ex.
output returns to the high state when ACR[7) — Baud Reto Gomratoc S0t S0l0ct

cept that all status áPPlíé3 tO the cnannel
the count :r is stopped by a stop

_ ThiS m selects one of two sets Of baud
B receiver arid tránsmitter and the corre-

counter command. Note that thtS out" rates to be Qen0rated by me BRG:
Pu. is not ma"ked by tne contents of .spoñchng cnputs and OutputS.
the IMR. Set i: 50, 110, 134.5, 200, 300. 600, 1.05K.

OPCR
— Output Port Configur. — The lX ClOjic (Or the channet B tram.

1-2K, 2.4K, 4 BK, 7 2K, 9.6K, and

ation Register mmer, which is the clock tnat Shifts the
38 4K baud

transmitted data. If data is not being Set 2: 75, 110, 134.5, 150, 300, 600, 1 2K,

OKWñ — Op7 Output $0lact — Tims ;jít transmitted. a free runnmg lX Clock ¿s 1.8K, 2.OK, 2.4K, 4.8K, 9 6K, and

programs the OP7 output to provide one of output. i9-2k baud.

the tOflOww¶-
— The lX clOCk for the chanrel B receiver, The selected set of ratm is availabfe for

— The complement of OPR(7] whiCh t3 the ClOCk thai samples tríe use tjy the channel A and B cecmvees and

— The channel B transmmer mterrup! 'eceived data- If data is not bemg re- transmmers as described in CSRA and

outpul. whiCh iS the complement of cewed, a free runmng lX CloCk is OUt· CSRB. Baud rate generator charactenstics

TxFIDYB When in this mocje OP7 acts put. are given bf table 3-

as an open colleaor OWpul Note that b
mis otApUI is not masked by the Con·

,,n,, of rP, ,mf, Table 3 BAUD RATE GENERATOR CHARACTERISTICS

CRYSTAL OR CLOCK = 3.6864MHZ

opcR[6j — OP6 Output Select — Tm·j Oil
programs the OP6 oUtpjt to provtde one ¿jp

!
NOMINAL RATE(BAUD)

I
ACTUAL 16X CLOCK(KHZ) ERROR (PERCENT)

fñ2 tohü.vñg. ' 50
)

Cl.8 O

— The complement Of QPR[6]
,

75 \ 2 O
11Ó 1 759 -O 069

— The channel A transmitter merrupi ' 2 i53 0,059! u.5 'oüIput. wmcn iS the cejmoiement Of i
i5C

i
2 4 OTxFÉjYA 'vjhen in íms moae OP6 acts , 2(JO ' 3 2 o

tas an open collector Output. Note ínaí
3t"l ; 4 8 ) C)

thiS Output tS not rnásKed gy irte con· . .
"

-
tems Of 'Ne IMR ·

o00 ! g 6 C)
ic50 : )6 756 -0.260

C
OPCR|5] — OPS Output Sdec. -- ThiS tj: t i i2ClO i 19 2

,
O

programs the OPS oulljut to ,jrovide one Of I i900 I 28 8 O
h

tne toiiowmg I 200 l 3? C56 I O i75
: 24djC I 38 4 O
f— The comCjiement of opRj5]
l JÜt)Q 76 t3 : n
i— The cnanne! B recewer tnter: vpt 9Ut- , ?200 n5 2 ! C)

put. whiCh (S the ccmpiemem m lsRj5]. ; 9000 ' V53 6 O
When in In's mcjíje CPS .ic: :: asan open ' 'il 2K i 307 2 O
collectot guíí3u( Note :riat flus oÚújut 38 4k l 6¶4 4 Ci

f13 rOt m,áskéd Dy the cements of tho ñc"e
JMR. SÁ,¶,,-vuc0j' 'tjx :.oc· .5 Sí)'. , ' -

k
a
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DUAL ASYNCHRONOUS REcEIvER/TRANsMiTTER (DUART) $CN2681 SERIES

V
AcAQó: q—coUntl0dn~ Moó0 amd Ckick Table 4 ACR f6: 4] FIELD DEFINITION
6~e0 $0ÓDCI — TM8 fhid 90l0ct8 the
op0cMing mcoe of tM coumentmwr and ACRN¡: 4] MODE CLOCK SOURCE

it8 áOCk $ource 88 8Í¶own in t&bN 4. O O O Goumer Exterml (íPá

O O 1 Counter TXCA — IX clock of charmei a tmmmiftw
AcAgkQj — m. m m, lPO cm+ o!

8wi0 lm0¢Twt — TM8 field 0040cts O 1 O Counter TXCB — IX chOCk Of cMnnel B transmmw

· which bít8 of the input pm ChoñQé ~8- O i 1 Counter Crystal Or extvrmi Clock (XIICLK} dtvidH by 16

ter (IPCR) au»e the input Ch&ñQc bil in 1 O O Timer External (lP2)

tho tñt0KUPt 6t8tü8 r0gi8ter nswñ to be 1 C) ¶ 7imer External (lP2) amaea by 16

.
" Ht. If & bit t8 in the 'on' bt8tC, the 60ttt6ñQ 1 ] O Tómer Cryuai or external clock (X ¶/CLK)

of the corr«pondtñQ bit m the IPCR will

.. mo mull in the HftiñQ of ISR[7), wMCh 1 1 1 Timer Cryml or external cbock (Xi/CLK) dtvóded by ¶6

rosuttt 617the nn0r&tlon OS &n mtevups

oulpul if iMRIM 1. If & bit $6 sn the 'off'

8t&tc, the 80njnQ of that bi! m the IPCR

MSi no otf0ct on tSR{7) lSRl61 — CMnml B CMngo in B~k — ISR[2] — CMnml A CM+ Ob Bcvdí —
JhiS M, when bét, inchc&tés that the chan- This bit, when set, indicates tmt the cMn·

IPCR
— input pon Change net B receiver hats detected the beQlnnónQ nel A réccwer h8S Mtecte: j tríe beglnnónQ

R%j6t0r or the end of d received break it ib reset or the end of & tecewecl break. It is maef
when the CPU tsSues 8 chennel B 'rnet when the Cpu 0$8Ué$ & channel A "tmet

ÍKWÁJ — lPj IPL lP1, lPO Owrq0 of
break chan9e interrupt' commana. break cmnge tnterrupf' commano

8i8'i0 — Thew M3 oro mt when b change
of 8t&tc, as óehned m the lnpul Port »ec'

bOñ of thl8 d&t& 8M0t, occw6 8t the re.
ISR{5J — CMnml 8 R0c0Ñw Rmy o,

IsRj1] — CMnml A MMy M

wpqpctive input phu. They are chared when FIFO Fvtl — The funchon Cit this bit is pro.
FIFO Full — The tunctton of ms bit os pro-

th0 ÍPCFI i3 r) by th0 CPU. A rmó of the grammed by MRzBj6}. I! programmeo as grammed by MRIAf6) If pro0ram~ es

IPCR Hbo cmn 4SFQ7], the input change recewet ready, li mdicates that a charactér receiveí ready, It mdic&té$ that a character

" bd m tho ántwrupt 8tOtU$ reQi$ter. It&s béen recenveQ .in channel B am is has been received m cMnnel A and tb

w8ttiñQ in the FIFO to be read by the cCu waiting m the fifo to be read Dy the CPU.

TM mtting of tMlBe bÍt8 can be pro9r&m' It f$ Bet when me character is mnsferrecl It is Bét when the character 0$ tranMemcl

moc! to Qerb0r8te &ñ interrupt to the CPU- from the recenté shift registet to the FIFO from the recewe Shift ml$ter to the FIFO

encl reset when the CPU reads the FIHR. if and reset when the CPU roM$ the RHR. If

lpcm: ol — m, lP¿ IP1, lPO Cumnt stmo after rtns rem théré are more ch8{&c!ers &ttér fhús C0H there are more ChMDCt0N

— TMM bits provide the current $tat0 Of still m the FIFO the m will be set &9Aln Sttil m the FIFO the m wilt be bét &0a¿n '
the msnctive inputs. The informhon is 8ttér the FIFO t5 'popped' ti progmmmed after the FIFÓ bS 'popped'. If DrD9rwnm0d

Uñl&tchecj 8é\cl reflocts the state of the in'
as FJFO full n ib µj wh0R b cñMBCtér bS as FIFO full. il is set when a cha: acter is

put puu at the hme the IPCR bB t0&ci transf erred from the recewe holdmg {e9|s.
transferred from the recotve hold6W regw-

ter to the recewc FIFO and me ?ranstef ter to the receive FIFO Bñd the tramter
tSR — Interrupt St&tu6 R0Ci$t0r

causes the cMnnel B FIFO to beCome full, causes the criannel a FIFO to becomo Íuh.

This regtster provides the 8tatLts of all Lé ,
nu mree FIFO posñtoñs are accupoed '-e .

all three FIFO posmoris a·e occupceá

potermal mterrupt sources The coMenls it gs reset when the CPU reacis the RHR, lf ft os reset when the CPU reads me RmR. 1(

of thfS regtster are masked by th€ tntertup! » chM&Cl0t iS waátmg in the receive shdt 8 character is wamng m tne tbccnc Hm1í

rrwsk regmer (IMR) It a bit m the ISA is a {eA|ster because tne FIFO is 'ull, the bit 'egister because me FIFO is tuló. me btl

7' and me ccj"r*3ponc!íng M in the ÍMR g wIll be set agmn when the w8!t$ñ{) charac. ímll be set ajam when the wMmg char8c·

else & '1'. the INTFIN output wtll be as ter és loaded into the FIFQ te: is ioaaea trio tne FíFCj

Ht10cl It the corTe3ponObnQ bn m the JMR
\SR[0] — CMnneí A TrBnl6mi1t0r MMy —is b zero. the state of 'the tj$t m the ISA háS ISR¡4] — CMnnol B Tmwmóttor Roady

" This Dtt is a 3uphcete of TxRDYA t5RA{2)i
no effect on the INTFIN oUtput. Note that This M is a c$upk¿ate of TxRDYB (sFl8j2)'
thé SMFI dw3 not masí< the raaing Of the
ISR — the irue 8t8tus wm N provicleo

,
re9erdle$$ of the comenta ot the IMR The 1sFlj3) — CDUnt0[ R0&dy — in thC coUnler IMR — ¡nt0rrupt Muk R%86t0r

, coments of ms reDt$ler are mmahzed to mo'cie, th¢S ljíl iS sé! when inc counte' The programming of trvs tépster selects
Q()¶6 when the DUART is reset reaches lermmai count and is reset when

whiCt bits in the ISR cause b" mterrupt
the counier is sloppeo by a stop counte'

oUtput If 8 bit in the ISR iS b 1 ena the

mm — mm Porl CM+ Stem — Th,S
command

correspomjmg tm m the IMR iS a|sg 8 '1'
bn pb 8 '1' when a chanQe d sibic has . In the kine' mode this tm is set once caer' the INTRN Output ~Íl be asse"tec t' tneK

DccurcM at the ÍPÜ, lP1, lP2, Oe lP3 inputs cycle Of the generateo squ&re wave (evéry corresponOmg títt in the IMR iS a ZEdS The
ano tMt 0vBñf 1)03 l»en 8DléctBcl id caube other hme mat the counterthmer reacríes state of the dr m the ISR ñas ne e'feci On
an mterrup: by the pro9r0mmbnQ of zero CCJÚhV The bit is resé! tjy a SloP the ÍNTRN ouíput Note mat the smr Qoes
ACRf3"Ci] The bn 6b cbearM when the Cpu counter commamj The command. ho~ nol mask the vovmmabte mtéMUDt qui-
reMs fhe IPCR even docs nOt stop the coumerihmer puts OP3-OP7 c" the reajmg Of the ISR

~
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DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) SCN2684 SERIES

CTUR and CTLR — Counter/Timer current timing cycle and to béQtñ a new and lsR(3j is cloar® when IM countw d3

RDgjst0r$ cycle usmg the vaium m CTUR and CTLR. $topp0d by a stop countor command. The

Tne counter ready 3tátu$ tjit QSR[3¡) ós set CPU tmy cMrtge the v&Íu08 of CTUR and
TM CTUR and CTLR hold tho 01Qht mS83 once éach cycle of the square wave. The CTLR &( any time, but the new count »-
and 0lQht LSB3 respectlvdy of the value to Ijit is reset by a stop counter command cotñc3 eflechve only on the next start

be used by the counter/ttmer m etthcr the (read with A3-AO= 1111) Thé command, counter commmd. If new valúc3 My0 not

counter or ttmor mod03 of operation. The however, does not stop the CIT, The gen. been |o8d0a. the prmous count v&hj03

mtnimum value which may be loaded Into crated 3cIüáre wave is output on OP3 it ct is are preservod and used for the nm count

the CTUR/CTLR rogmers 1$ 0OC)2,6. Note programmed to be tne Cit output. cycle.

thdt trme registers are wnte-oniy and can·
not De tc&d by the CPU, in the counter mode, the CIT coUñt3 clown in the counter mode, Cho current v&iu0 O!

the number of pulses loaded into CTUR fhé upper and lower 8 bits of the counter

In the timer (programmable dmder) mode, and CTLR by the CPU- Counting begins (CTU. CTL) fñ&j/ be read by the CPU. l! p3
the Cit generaies a squate wave with a upon receipt of a start counter command. recommended that the counter bo 3100·

period O! twtce the value (in ClOCk oenods) Upon reachíñQ termmaí Count (OOOO¶j the ped when readinq to prevent potmi» ;jro·
of N\é CTUR and Ctlr. If the value in counter ready mterrupf lji1 (ÍSR(3]) is set, ljteím which may occur it a carry from thO
CTUR or CTLR is changed, the current The counter contmues counting past tne lower 8·bits to IM upper B·bits OCCUf3 bet·
nalf-penocl will not be affected, Dui subse· termmal count until stopped by the CPU. l! wem the times that both halves of the

quent hálf periocí$ will De. w ínis moáe the OP3 is programmed to be the output of the counter ere read. However. note that a
Cit cUñ3 contmuously Récéípt ot a star? CIT, the output remam high unhl terminal subsequent start counter command will

counter command (réád vmh A3-AO= count is reached, at which time It goes cause the counter to begin a new count
1110) causes the counter to terminate the low. The output returns to the high state cycle tmng the vatúé3 in CTUR and Ctlr

ABSOLUTE MAXIMUM RATINGS'

PARAMETER RATING UNIT

OperatiñQ ambient temperature"" Oto +70 °C
Storage íemperature -65tO +¶50 "C

All voltages vnth respect to groUnd3 -0.5 to +6-0 V

NOTES
" STce3^$jDC)y0tpose 'r5iecj.óñqérAO$O1gT0Mamm,jmAa¶?ng3mayCéu$0Oormamn:áamage{o the ¢eveceTl'ttB43

e 6fré±$'d'-"q ómy and (ur'eumw ,»ecattoñ o! meQevtc0dl :nO»0O!,b!&i'lyorhorcoMmon áDQvDmose ahChCMCd
,n me 3p0r3t.OnSecí,or 31'".s $pecm.;abon 3 NOtñTPhéCI

2 For CDormmpat e'evawQ 'EmDe¢alU!e3.tr.e CEv·CC'ru3a bé OoraIeij based {jTi + tS0"C mammum jun¢hOn
óemoecaw'e

3 Tms >fOQuC\.ncüuCes:tccú.rry $DccmcaHyQescgrwátOrme Dtot0¢pcnDl q3 m:oma} O0vi¢0$from Q»m&9kng0(-
'ects oí e.ce9bÍpe siat c chjrge Ncne{heb03$bj.s 5ug9e$t0Nc|lhál conventtoñ8lpr0caUtQon$bo táKBhTOavomW-

' ;j'v.nq any v3'T3G0$árger tr'an :ne 'Meg maxma

DC ELECTRICAL CHARACTERISTICS T, = O'C to + 70°C, V,,= 50V ± 5%"·'
LIMITS

PARAMETER TEST CONDITIONS UNIT
Min Typ M8x

ti
V,, Input low voltage 0.8 V l

V,,, input high voKage iexcept Xi/CLKl l 2-O v

V ,, lnpul high vonage (XfiCLK) ( 4.0 V
bVg,, Cmtput lOw voitage ' 6l = 2.4mA O 4 V

Yow Output high voltagetexcept o.c. outputs) 6m = —4ÓÓµÁ 2-4 V

I,,. Input ieakage cwrenl V,,,=OtQYCC
- 10 10 µÁ

I,, Data bus 3-state íeai<age cun'eni YO=()tC)YCC - 10 10 µÁ

fCjC Qpan coltector ourput teamge current \"O=0tOYCC
- JO 1Ó µA

i= power supply current JSO mA

NOTES
4 Parm~co« are o6Hdover $O0CóMd?wnOor&ruw'&nge
3 AuvOd4Q0 br0 ·0{er0ncm to YounGrGÑ[j) Forée0nngM mpur3¶rd08 dwwiqb0twoonO4v ~ 2 4y wttha mmmon nmoOf2Onommimvm AoltvmOm~vr0'

~mb 8t0 f0t0T0)QG Dl WlQUtYo|:a9eBDl C;8v and 2Jv anOOutGul·OIWQ0Dof OBY8Rd2Dv Bb&ppeopñ0k0.
8 TyO.CaivBlb08om Bt + 25"C. sYptcat$u0PWVOA8Q08.and womb WOC08Bd¶Gp&t0~t0N

e
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ADVANCED DIGITAL CORPORATION APPLICATION NcjTü:

MultL Slave
1

i

m: ALL MULTI SLAVE USERS FROX: CHRIS WALLACE

SI-IBJECT: 3erFai Cable Connectora DATEñ June 11, 1985

.

Ccjrrectíona and enhancements have been recently Rada to the
TurboDQS aerial I/Ci driver (!1SDUART.MAC) to properly handle the
incamlng and outgoing RS-232 aígnala at the DB-25 connector. In
mompliance wIth EIA RS-232C atandarda, the MULTI SLAVE aerial I/Cl
driver now aupporta the £ollowing algnala:

DB-2S PIN SIGNAL PS/NET-I PS/NET-HODEM

CONNECTOR LEVEL T-39 T-40 DIR T-39 T-40 DIR

4 > +3v ---- ---- --- tmn ---- out
5 > +3V c6ü1 ---- OUT ---- C7]: 1 IN
6 > +3v cEñ: i ---- out ---- rgui in
f3 > +3V c7j:i ---- OUT ---- 151:1 IN

20 > +3V ---- IELN1 IN C6HI ---- OUT

22 > ·3V ---- ---- --- ---- t>ij:1 IN

NÜTZS:

I) "DIR" í!Rplie3 31gn8l díreetÁon, IN La INPUT to the COMPUTER.
OUT La 3UT"'UT trcm the COMPUTER.

2) T-39 and T-4Cl are TurhoDQS £unoticm calla. See the TurboDOS
prcjgramlmer3 guíde £or detail& o£ the3e £unetíona.

3) 3IGNAL LEVEL > "3V ind¡cateq a poaitive (true) cxmdition.

4) £n1j: n2 indicatee atatu3 bit ni, 'Aiere n2=1=tr"ue, n2=Ci=£alae

····· 'CRITICAL ·····
MSDUART.!1AC (Úie TurboDC)S aerzal I/CJ cÍrlver) \,jhL!e being correct,
I:á not oompatible with the rjrevíQLlaly re!ea3ed ADC aerial I/O
dri'.'era 5QSIO. S6SICl, SSSI'32, and sssrcm Uaers currently depen-
dent on the incorrectr.eaa cjí t:.'ie previQLl3ly releaaed 3erial
'jri'jer3 sRould make 3olj77q€2 code ccjrreQEions to the MSDUART.MAC

module, 33aemble, and link the TurboDOS operating ayatem to
maintain campatibílity with these árivera.

rFuture re!eaae3 of SQSICJ, S6SIO, SSSICl2, and SSSI04 will be
cmrrected and made compatAble wLth MSDUART functions.

1
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··* UNDOCUMENTED PUNCTIÜN NOTE ···
)

%% t
i

! Tur"boDQS T-íunctAona 39 and 40 have been enhanced at the driver ,

level (by rfsDUART) to provide the user with ETA RS-232 BREAK
'

t

deLectÁon and generatíoñ. The following deacríbea each TurboDOS
function cmll:

T-Functíon 39 - Set Modem Control3

Entry: C = 39 C27FD
...D " Channel number, pÁu8 bit 7 3et if remote ohannel

E = modem control vector, 08 £ollows:

bit 7 3eL for requeat to aend
bít 6 8ee £or data terminal ready
bit 5 aet £or SEND BREAK, reaet £or STáP BREAK

Retmrn: None.

T-FuncLion 40 - Get !1odeN SLatua

.
l

Entry: C = 40 (28H) i
;D = Channel number, plus bit 7 set if remote channel )

Return: A = modem st:atua vector, aa £olíow&: '

bit 7 aet for clear to send i

bit E) aet £or data 3et ready
l

bit 5 aet for dat« carrier detect
l

bit q 5et for ring indicator i

bit 3 aet £or BREAK DETECTED

,
i

{

l
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chri2tQphar a. '4&1]¿3ce
ADC 2ngLneesing/SyBteM Support So£twar'e
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ADVANCED DIGITAL CORPORATION APPLICATION NOTE3:

"J PlujtA Slave

TCR ALL MULTI SLAVE USERS FROIC CHRIS WALLACE
.

)

SUBJECT: Software UpdaLe8 DA.TEñ July 3, 1985 '

Severej £ixes end enheneements heve been wade to the Z8O TurboDOS
driver8 for the Multi Slave board to en8ure more reliable opera"
tíon. The £ollawing modulee heve been a££eeted:

1. MSDUART - Serial I/O Driver
Chemgea Lc Ehia mciduÁe include proper ínitializatíon of
the SignetAcs 2681 DUART devioe, and variou& cqcjrreQ-
tiona to the RS-232 h&nd8haking logic.

2. MSMCD - Master Circuit Driver

Chenges Lo this module provide more reli8bíe boot op-
emstion end slave re3et áeteetíon/handling. Support
ícjr PRO!'! Y'et"8joI7 1.6 soae 8Í$cj mjded.

3. MOMTOR PROM' - Veraiorj 1.6

!USRDWAREÑ The Multi Slave monitor PRCiX has been up-
graded tÁj a 27128 (16KJ 15Cl-n& device For more relíable
operation and future exp&n&iQln cjf the Multi SIeve
Monitor.
SOFTW,ARE: The engn-on message 18 no longer i8aued to
the console a£ter resetiting the eleve, eliminetinC the
requirewent Lo have all terNLnala aet to 96ÓO beud.
Ac:cc&8 tjcj the monitor is determined by the maeMer: ii l

the MASTER bit 98 set: while 8cti¶j&ting the slave, the i

Hult: i Sieve proeeoaor comee up in t.he monitor. Con-
versly, jf the EASTER bit la reset, a Turbo3OS d3wnload
requeet ia init1ated. TÍji8 mey be patched In the
«aater .PAR file, aa £Qllcjwe: '

XOK'ITR = C) ; Boot TurboljCjS, NÚ mcjnitcjx azcesE
or
?KJN1TP = l ; Enter XONITOR after systep reaet
Fcm other ayereting &yE3tems, monitor eFt¿yat-ion 3Eí 8£
±QÍÍCW2Ñ

ÚUT (be&e),OOH : Boot TurboDO5
or
OUT (b83e),O2h : Enter Monitor

The Monitor miil requires the terminal to he eet tCj
136C)O baud. Changee m3de Lo MSDUART were alao implement-
ed in the PROM where applicable.

pp ]
f
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ADVANCED DIGITAL CORPORATION APPLICATION NOTES:

Multi Slave
)

TO: ALL MULTI SLAVE USERS FRcipt: CHRIS WALLACE

SUBJECT: Uaing DUART Channel B a8 D,ATE: June 11, 1985
Terminal Port w/TurboDCiS

This 8pplicatÁíon note is directed to uaems having a need to
cmnnect the MULTI SLAVE to an auto-answer modem, using the RS-232
"RING" line as a ring indicaLor.

/

Due tm the armhitecture cjf the Sígneticm 2681 DUART device, only
cjne ohannel 1& capable of usjng the ring indicator &3 i»píe»ented
on the MULTI SLAVE. Standard releaae vereÁoI78 of TurboDOS (á8
diatributed by ADC) uae channel A of the DUART for terminal
cammunicationa, and channel B £or oLher Beri&l I/Cl deviee8 tprin"
te-"m etc.).
Two aintpíe TurboDOS patchea will reverae Lhe uae of the twO DUART

=hlarInel3, aueh that channel A may be connected to a mcjdeR, and .

channel B aer"ves aa the terminal QQmmunieationa port. The
patohes to the .PAR £ile are aa £cjllcjw&:

CQNAST = 1,CONDRA : U3e Qhanne1 1 ("B") for terminal
PTRAST = O,LSTDRA : Use channel O ("A") for printer or modem

Comauni"ations application mmEtware running under TurboDCiS may

call T-£unctiona 34 (Get Comm Channel Statua), 35 (Ccmm Channel
InputD, 36 (CQmR Channel Output), 37 (Set Ccmm Baud RaLeL 38

(Get Comm Baud Rate), 39 U3et Modem Control3), and 40 (Get Modem

SLmtúm aa requíred for remote communicationa via a modem con-
neoted to channel A on the MULTI SLAVE.

..

.
' " "1

.,t /
\

' ;¿j-\"i
..

'li /'.'jyj : -e, ~

Chrz-atopher A. :üall3ce
ADC Zngineering/Syatem Support Scjí"t'aare
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ADVANCED DIGITAL CORPORATIOM APPLICATION NOTES: :

") Xultj Slave
l

TCL ALL MULTr SLAVE USERS FROX: CHRIS WALLACE

SUBJECT: Uaíng ZSID on tjj0 Multi DATE: July 22, 1985
Slqve under TurboDOS

!

Thia application note provide& p&tche8 to the ZSID progrom
(a symbolic debugger, written by Dígital Re&earch) ellowing it8 ,.

LjBe on the Advanced Digital Multi Slave board under the TurboDOS
operating ByBteM.

It Fj&& become apparent that Digital Re8earch ha8 releaBed
TWO dí££erent verajoñ8 o£ ZSID 1.4: U)u8 thi8 application note

. ineíudea pat:ehem for boLh versionm

Version 1.4 (A)

LOCATION VALUE CHANGE TO SOURCE LINE
~ ~ ~ ~ ~ ~

O1EB FF F7 O1EB VECTOR: DEFB OFFH
O1EC 38 30 O1EC INTAIJR: DEFW OÓ38H

Ver8ion 1.4 (B)

LOCATION VALUE CHANGE TO SOURCE LINE
~ + ~ ~ ~ ~ ~ ~ ~ ~

11OO 38 30 1OFF LD (OO38H),A
i 1106 39 31 1105 LD COO39H),HL

135A FF F7 1359 LD CHLD,OFFH
13FE FF F7 13FD LD A,OFFH t

1F8D FF F7 1F8C CP OFFH

Using the TurboDCtS MONITOR program, p&tehe8 may be applied
á3 £ollows:
OC}XONITC)R ' :aee progranmer"s guide for details
TurboDOS Monitor, Copyright 1984, Software 2000, Inc.

· LZSID.COM ;read in ZSID program

OlOO-xxxx ;l&15t addre3& is díspleyed

" Eaaaa ;where aaae ^ the address to
; be patched

aaaa dd=pp ;the addresa ia echo along with
; the current contentB O£ that
; loeaLion (cId). pp 18 the new
; value to bo patched in.

· SZSID6.COM ;3ave the program after all p8tche&
; heve been applied.

QlOO-xxxx ;monitor 3ÍjOw& BtarL/end 8ddre88e&

.

"Q :exit monitor prograB

V I .
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