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_ CHAPTER 1
INTRODUCTION
1.1 TQPF

This chapter mrrta.mr, m’r,n':-dul;',tnn mformation abeat thl: DFV]E T4 m-::'lud:e: A peneral :Er::u:np:mn,
and & brief overvicw of the DPV 17 aperation, feutures, peneral np::_::ﬁl.atiﬂm Al :t}nﬁgumtmm

11 DPV11 GENERAL DESCRIPTION

The DPFV11 is a serial synehronous line intarface for connecting ap. 1.::.]-11 BOE to A geriaf E:m:hmnnus
modent that is compatible with EIA RS-232-C interfacd standards énd EIA R5-423-A sod RS-422-
tlectrical standardg. BIA RE-422-A compatibility is provided for bse in- local comaumications n::-an.r
[timing and daia leads only). The DPY 1] is intended for charaster-oriented protocels snch as BISYNC,
byie count-orienied protocols such as DRDCME, or bit-oriemed dats commenicition protocols such as
SDLC. The DPVL] dose not provide automatic errar gaﬂamtmg m‘tt‘l r:hi‘:-:lhng fur BISYNC,

The DPV11 consists of one double-height module and may be mnmctﬁd to an 1‘.:-1""1 R5-232-C modem
by a-BC26L.-25{R5-232-C) cabde, i } : .

The DPFV11 s & bos request device only and minst rely on the systom software for service. [ntesrupt
controf logic penerates requesis for the transfer of data betvween the PPN || and the L.31-11 memory by
means of the L5I-11 bus. {Figure I-1 showe the DPV]1 systom.)

: - . TELEFHINE
NIRRT L

MODEM =

CrU

MEN '

D LEY

. Figure 1. DPVIT System
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L3 DPV11 OPERATION

The DPVI | s o dowhle-buifered program (ntermupt interface that provides parabttel-te-seria! conversion
of data o be ragsiutied and serjal-to-parallel conversion of roeeived data, The DFY 1] can operawe at
specds up to 6K bfs.* It has five {6-bic registers which can be apoessed in word or byte mode. These
repistens are assipned a bluck of four contipuous T8T-11 bus word addreases that start on a bowndary
with the lowsorder three bits beimpg zercs. This block of addresses s jumrperselectable and may be
located &n}fﬂﬂht;rﬁ between 1600005 and 1777785, Two of these regiséers share the same address. One is
accessed during 4 read from the address, the other during 3 write to the address, Far a detailed descrip-
licat of each of the Mve regsters, refer Lo Chapter 3. These registers are vaed for staius and control
infarmation ax w:i! us Iiata buﬂr.ra ﬂ:n‘ h-:‘.ul'r tJm trarusml?rﬁf zne r:mmal pn:vrlmns of Lh& EIH-’H '

1.4 DPVIIFEATURES . . : R A S,

Feazures of the BPVI1 mclude: _ _
. _Pu’rl—d’up!ﬂ. ik J:r&tfvd-'rlplﬂ npt.ratmrl : : ) g -
: Dﬂublr-ﬂbuffﬂrmd tmmrmt‘t«c? mﬂ regeiver ¢ - .
]3L~'|.~ RS-*IE-E-E 'Eﬂmpﬂ'rfhllﬂjf
Al HIA R"1~44'!:‘ Lamgm'v lmndem contrat

i "

. 0 & =

[‘ar'ml Latngm*:.r 11 madcm control tc:n mn:luﬂﬂ mn::-:-uur:g call, !EE!. m::ﬂ::; PRI . imphach:
and Iﬂcal]m]:uhacl:

Program *]J:icmrpl on 'tran;ﬂr_mns ﬂ‘f mﬁﬂm mni.rul sagnﬁls _ _
Operating spaeds ap 1o 56K b/s (may be limiled by mi[ware or C‘PLF memnr_-,;
Software-seleclable dmgﬁn&tm loopbachk

Eh:-tratm-n with hit-, bj.rm CARL-, Of :hﬁr:lmamneuted pml..}mu.

“Internal cyehc rpdunﬂ'mc}' che-.h (CRC) char..u:i r gmern;mn and 'i:[::éﬁng-{nat usabie
with BISYINC) - )

Internal Mtaufl and detecton with hil—DﬁE:"ttE:L’[ praeacols.

Programmable sync characier, syoc wnsertion, ﬂ.ﬂd sync atnppir[g wiTh h;lq cﬂun‘t-ur:::ntl:l:l
protocals,

& Recopnition of secondary station address with I':iii-i:sfir:med prozacols.

15 GENFRAL SPECIFICATIONS ; - . _
This paragraph containg environmental, clocreical, and pm:rfm'rr_l;_mcq Hpﬂe-ifiﬂﬂtil}ﬂﬁ fm':th-z Dryil,
L5  Ewirommental Specifications P
The PV is designed to operate in a Class C euum'.rr-mi!m s E»T.F‘;'i:tl':ud by DEC Smudh.r& 10% fex-
tended).

Operating Tomperature S C(41° F) o 60 C{i40° F)

Eelative Hummidaty A0 to 90 with u masx, wet bulb {emperature of 28% C (827
F} and a min, dew point of 2° C (367 F)

“The acing] spo=d realized mey be agnificantly =& bocauss of lmilbikns imposs] By the soflaare and/or CPU mamory
el reah.
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L.5.2  Mlectrical Specifications ' '
The DFV!] reqlires the }ﬂ]lbﬁn; w:r]ta.gm fﬂ:rm 1he L&Iv‘:‘II bus For ﬁlﬁ}pﬁr ﬂptralﬁm

LER Vot 0030 A max, (0.15 A typical)
“ 45V at kb E !me: {092 ﬁ s.-.pl.mil]r

-Tfl:ut interfoce mei'udesm {;!'IEI';EE; ;n:u::rip 5] ge::mrata LB nagalw-a vm{&g& requ,md tia puw:r the i{ﬂ-ﬂ}-ﬂ.

n:lnw:ts
TI'.I: E}Pﬂ} pl:-ca::nts 1 ac l-ml a.m'l 1 dr: imt.f ta the Lﬂi ll Lﬂs

1.53 Pﬂfﬂlﬂﬁﬂ‘ Parameters

Pn:rfmmance: para.matm:s f-:a' the DFY11 are hstr:d a3 Icriiuw&

: :ﬂpamﬂ:m.Mudt ' . Fuller haif-duﬁ‘]m o

'Data Formol - " Spuokronous BISYNG, ﬁrar-:.w o SDLﬁ
Characier Size : Proprame-seleciable (3= bits with -::I:ara-:tr:rncaui-.mﬂ.ed
protocols and T-8 bits with bitoricnted protocols)
Mazx. Configuration 16 DPY 11 moduies per LEE-1T hus _
Max. Distance 15 m (30 f1) for RS-232C, 61 m {2 fr) for RS-423-

AfRS-422-A (Distanee ia ditecily dependent on speed,
and 200 flis a auggtﬂad AVErLpge. “See RS-449 spgdifica-
tion for details.)

Max. Seriol Data Rates S6K b's {May be less because of soflwere and memory
refresh lmitations. )

L& DPY11 CONFIGURATIONS
Thore are two DPY 1! configurations. the DA and the DB,

DE¥1i-DA
Lintondlad version consisis of:
MAE020 module
Maodule Comtiguration Sheet (EE-DPVIEACG)

DpYit-DB

Bumdfecd versron congists aft
M ED20 maduic
H3I259 thrp-nronnd connector
BC2RI-25 pabile
DPV1] Uker Marozl (ER-DPFV11-1K5)
LIBkiL{ZI314-RB)
Field Mainenance Print Set (MP0919)

Tern-around connectors, vables and documentstion may be purchased separately.

1.7 ElA STANDARDS OVERVIEW (RS-449/RS-232-C)

The i common interfave staodatd vsed m recent vears has been the BS-232-C, Howeves, 1k stand-
ard has serious fimitatkong for use in modern data communiestion systems. The most 2ritical 1limitations
are in spoed and dismaace. -




For this reason, R5-449 standard bas been developed io replace RS-232-C. -maimzing a degree of
carpatibilicy with R3-232-C tg accommodate an upward tramsition 1o-RS443. ., - - o o

The awst significant difference between RS-232-C and. RS-449 is in 1he electrics] ‘charecteristics of
signals weed between the dats comwnunication equipmen {DCET and the ddta rerminal equipment
{DTLE}. The R5-232-C standard uses only wabalanced circuits, while 1he RS-4£% uscs both balanced
ond unbalanced cleetrical circnits, The specifications for the types. of elactrical sirewits supparted by
R5-44% are contained in ELA standards RE-422-A for balanced circuils and RS-423-A for unbaianesd
circuits. These new standards permii much grester transmission speed and will allow greater distance
berween DYE and DCE. The meximum transmission speeds supporied by RS-4272-A . and RS413-4
cireuits vary with cable lengih; the normal speed limits are 20K b/s for RS-423-A and 2M b/'s far RS-
423-A, both at 61 oz {200 fost). Be o T mepoet 0 E e

P

Anather major differcnce between RS-233-C and RS-449 is Lhay zdditional J=ads are needed to support
the balanced interface circuits and smmne new circuit funclions. Two Rew congpctors haye, been specificed
t0 accommodate ihege new leads. One connector is a 37-pin Cinch nued in applicstions requinng see-
ondary channed functisns: Some of the new circuits added in RS-449 suppor: locaband-remots loopbaci
tesiing, and stand-by charne] selection.

k-4
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INTRODUCTION e
This chapeer pruvides alt the information neeessary for a succesaful ingiallation und subsequent check-

CHAPTER 2
INSTALLATION

oat of the [PV 11, Tictoded are fnstructions far llnpackmg and inspection, pre-installation, mmalEam}n
and m:nf'u:a.'t:m of bperation. _

2.2 L"JF‘&CK]NG AND INSPECTLION
Tha DEVET is packaged in aceordznce with commereiel p.tbh.mg ;ﬁ*ﬂlt"ﬁn Remove gl p&ulnng mate:

I BOM) meodule
‘H3239 mwrneamound tonpectar
BC261-25 cable : '
DEV1! User Menval (EK-DPYV11-LGY
LIB kit (ZJ314-BB)
Fiefd Maintenanee Print Sot (MPOOYL9)

- midt] and vérify that the Following are pm&mt

Lnspect ell parts carefully for cracks, loose componénts or other shvious ﬁa_rtmgt: Report d.amages or
shoriages 1o the shipper lﬂlﬂ]ﬂﬂﬂﬂvl‘-" and notify the DIGETAL rupmntatwt _

11 PRE- [“'I'ETAI-JATI'D"J REHUIH‘.EMEHT‘E
Table 21 {Coniieuration. 5he.e'r.:r pmndﬂs a mmrﬁmﬁm. qu.a.k J.'r.:fen:nm fﬂj‘ "mﬁgumsg Jumtrs

Tahln 1-1 Emlﬁ;utﬁiinll Shecr -

(Wi-W2) Driver Attenuation Jumiper

R Skl L T N | BT IR T S S

R .

Trmai® A lteTnate?
Driver Configaration Ciption I'k&u«ﬂptm
Terminat Wi w‘ﬂ-’i. Noi connected ‘Bypusees - avlenuation  resistor.
Timing o Fumpetr must he. remaved far ser-
it modems W ﬁpt-ra!:e pm;nrl.:.r
(W3-W1i) Inkesface Selection Spmpers ;
gt " Mermal® Aliéyiate” A
Slganls - » Configuration | Opilom Dieseription
.' . ] N -
S0/ TM W5 o WH Sigonl quality
(PCSTR-%) ! Lol e : e
W7 to Wo Test mode
- DM (DSR) Notconnected | Wilto W - Lkt nmr]n: return for RE-422-A
{RKC&R*‘B]

*Shoiinal conflewerina i oyplosdly. R‘:-PS A wmphtibly. Ao e ‘ah'lhm 1 typicatls ‘HEI-*HE & strmipmniole

xl



Ouiput Normal® Altermate*
Sigpals Configuration Cotion Bescription
SE/RL . L W3 Wa Sclect froquency
{RXCSR-0)
_ W5 to W3l Remote foopback |
Local . - ' w]ian W‘Q _ Not connected - LlﬁWHM]:lb 3..;' i{ L B
Lodphack ' 1 ' R T
Mot connected i WE oW Local Jonphack (alternate pin)
{WEI WiT). Humve_r Terminuiion Jumpers L I o
Normal® Alternnie® f
Ruiceiver Configuration COptlon J Descripton
. . 1
Receive Daka Mot connected Wiz Wil ; Connects Lurmnu‘:mg maﬂar for
- _ AR . 1. 5 Y m.pntsb;hty
Sent Timing Mot connected Wid o W15 1
Receive "
Timing . - Mo connected Wit oW1 f
= . S L s = PR
(WI15-W23) Clack Jumpers
_ JNormal* Alteciate® — S '
Funchan Coaflgaration Option Deseription
MNLLL MODEM W2Dto WiE - - Eets MULL CLK MODEM CLE
ClLEk . . .. i 2 kH..:.
W2 WIR . ":-:ta hUEI M{'}DPM CLK -
: i 1.1} LHE.
Clock Enable W12 o Wi W19 10 W21 . Ai'l.m}i mﬂail:d ‘except for fmmy
: - W22 W23 Wil W3 testing. TEEPL I
{W24-W28) Datn Set.Change Jumpors r
Madem Sigmad Normal* | Alternsle® | e e
N Conflguration Dprlon o EencrIpliea - o oo s
Data Mode (DSRY| W26 10 W4 Nt conneoted Comrieets: the DSCNG flip-flog to
. gt S -the seapective modem status u;na.l
Clzar to Send W26 o Was. Nt consected : Ea-:-* l.ramm-un detection.
Incoming Calt W26 10 W27 Notconaccted | Note: W26 is m]mt to I}Eﬁﬂ_ﬁ ﬁm
Receiver Ready. { - Wifto WIE Woreasnsoted |

Tabte 2-1 Confignration Sheet (Coant)

(W3IW11) Imterface Selecilon Jenpers (Cont)

R L N A . e

{Carrier Detect) |I

i
!

a

"Marmal configeratios is bvpicalbly R5-430.A compasible, ."'I.g:l'!'ﬂ.h: cpiden &5 svplenily @5-413.4 -I:I,:-Trlp.nhb.h
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Tabde 2-1 Gaﬂlg.mhmshu {Cnnt}
Ikvuue Addvess Jum;urﬂ

GHI;JI AlZ  ALL ALD AD Al Al _!1.6..}"';5 Ad Ad
W29 Wil Win W:!ﬁ '1‘;"33 WE\E Wﬁ‘} Wi W3 W34 Was

o ‘-HZ#:I.‘E -
The wddress to which-the DPV1E is fo rumnd s
daisy-chain jumperéd w W29 N

Vector Addeesd Jﬂ:n[m-a

DE D7 b6 DS D4 DI Souwe
WAl W42 W4l - W4D W44 W4S W4E

-.a\}
s

NOTE
Yector adiruia to be naserted Is daisy-chain jump-
ered 1o Wb, o
NUTE

Teble 2-1 shows the recommended sormal sad ator-
anbe jempesimy sébémes. Any derlation from these
will ‘cause diagroatics 10 Fait and. reguice rektrspping
for fud] testing and verfliation. I & recommenged
Hhat cistomer configursitions. that vacy from ihis
achemi nak be m-t'rmﬁu_al.lj- _surmrtad.

Prior to ingtatiing 1he DPVIE, perforoy I:]:lv! t-.:uﬁml.mg {as!u
E. ‘u'+=r:f3..' that the fu‘th:rwmg mnn.h:m mwrface '-"rJ.J"E:-"I-'l-I"E'p ]umpers are instilied (Figure 2-1),

W2t 10 W2E o W24 w W28 Lo W2T
W2t W23and WiIY to W2l

WIE o W10

Wi toWe

W3 o Wd

WE to W9

Wl to W32

Thigis the shipped nmﬂgumim SumE::I thes.e jumpm may. huthg:.d when the modyls is
coniected 1o external cquipmient for:a spe-::f-: application. The RS-423.A4 NULL MODEM
CLK is*set to 2:kMz me shipped.

Based on the [,81-11 bus floating vestar scheme of user requirements, determine the vector
addrese for ihe specific 13PV1] mndwie being instalted and configure W40 throwgh Was

aceordingly ( Table 2-2). Th,c floatimg vector ranking is. 2.

3, . Baged on the Lb,l—l 1 bus Moating address scheme or user fegdirements, determing the device
address ange for the DPV1Y medule and configure W30 throwjh W39 aceordingly (Table
2-3). Devices may be physically addressed stasting at 160000 and continuing throngh
17776 however, thera may be kume software restricrions. The normul sddressing conven-
tioe 8 05 shows in Table 23, Thﬁﬂnahng mhime ranking is 44,

o
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TERMINALS  CNF Y m“* L INTEHEACE

TitehG l::l 15 | TEEMINATIME SELECTION

{:: REZIETD JLMPERT

15 f JuHPESS

E:j1E | FUR RS-433-5

SIES B L
- gBBL oo

WIR 3D 73 Y

1 BT

WECTOR
300

UG UUMPERS .
] O
T - Rt
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T ma % 1R o
EIATA BET CHANGE JUMPERT < @« . .
FW2E IS INFUT TO DECNG BLIF FLOE
¥ - . - ST LRI S L o N
- !’
BiHFPED SHIFPED R —
ADRDRESS " '

i.-l"-l—_..-r'"\\-.-.-u—'_"\-] g"_'_‘_"'h"—'_""ﬁ

WUFDI0 T2 3408 3E A0 47 44 44

2.0 0 g oD O 8 0
g

g 31533 35-.37T-3% 47 43 46

JUMIFERS ARE T
BAISY CHAMNED _ _
TR -1_-: [ERERE ]

e

-
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L. N :_. s e i . . L4
Figure' 21 PPVIT Jumper Lotations
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Tuble 2-2° Vecter Address Seleothon

DR | MBOZDG WECTOR ADDRESSING

LEh -

AE T EE; _ti'fl'n' HE N X 7

B 1 B

_IMPERS

o

-

£,

N Ln o .n'»l'u. a | a3

1
.. F. ..

JUMPER .
CRMUMABER

Va3 nna )

whid 1 oy

VECTOR
. AODHESS

MEKE KRS |

B

WO R W

2454
10
320}
1313
340
=0
260
3.0
400
L0

A

T

SJURFEAS ARE DAESY CHAIRED,

2.5

"HONDICATES .4 E-'EH‘QEI'“TIGN- TCS W,
WEE 15 7HE 30LECE JUMPER FOR THE YECTOR @.-';-DHESE

BLA RSN DR

e - e e e ¢ e
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DF T 1 - 300 B0 DEVICE ADRAESSING

MER .

bRt
!5_. .-1'.:_1:: -:;3ﬁ i .

12_._] e Y ety w4l ‘T':i':. I

3
S R = . S
7. JUMPERS —ari
1

= JuireR

LG OEVICE
NUMEERA

ADDRESS
FEO0G 0
TE0ac

: AGEOGS0

; g0

X FEO050 ) R

: TEO0ED .

FEOQTA

FEROTO0

w3 § o s | wazfees wesfwarfwas [wes

MooR o
-

¥ |- : 780230

780300

X . Yol

YEDROG

-
x

-
w

o A

TEIG0F

aa

TR T}

] : . 751000

3 ELEPAE
i I - _— '_-.".

TEHRID

| X ' THAQCHD
CHT INDICATES A CONNECTION TO WG, Wae b5 TIED TG
SEAUND. JIUMPERS ARE DAISY CHAINED.

LXF EF

14 IMNSTALLATION

The DPW1T can be installed in any L3[-11 bus-compatlible backplene such as H9270. LRIl con-
figuring rules most be followed. Procecd with the installation as foliows. For additonal inforsmation
refer to POP-1TA03 User Manuwal BE-LSTVE-TM or LT Tnsvallarion (Fuide BX-L3111-10.

1. Configure the address and vecior jumpers at this time if thoy have a0t been previcusly done
(Paragraph 2.3). e,

WARNIMG
Turn all power OFF.

2.6
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f’"’ﬂ .2 Connect the fetnale Berg connectot onthe BU26L.I5 cable 1o J] ofi the M3020 module ¥
- ’ and pilug the ':md:ule mtﬂ B duai }_51-11 bins slat c-l." the: ha:l:p'r.amc '

E‘iL"I]EIH
Insert dpd retogve modules slowly and u:miu{l} [T
“aveld snagging miedule” Components. v the mn!
guldes.

3. Coemnoct 1he H3239F turn-around connector to the ELIA pormeitint on qu: ﬁf‘lﬁlf},i sable.
Tha jurmper W1 on the HAZ50 tuftground conhector mmsmé nl: n:mm-ed

- 4. Perform resistance checks fronvbackphine pin AAT {ﬂ LR l.u‘gmnﬁd and from ADZ (+12
V) 40 ground o essure chat thece are tio shoels on the MHEIE'IJ modizie or nackplane.”

5. Turao system power o,

6. Check the voltages 0 ensure thar %ha:.- m'r. within the. a.i!u:uftnd tolersnces (Vabie 2-3). If
voleages are nol within irﬁl:i‘ﬁﬂd toleraices, replast the dwockaicd regedatar (HT40 P.S)

)

Table -4 Voltage _R-_Ei]l.irtmi;mt&

Voltage | Max. © | M | Beckpwoe Pir
R BT Y T R B T v
o~ +12V_ | 1278 +1125 | AD2

T

241 YeiBeatlon of I'ln:rﬂn':n: Operation
The MBGD module 15 now ready to be tegied b} TunTing EJ_'H: E’l-‘t}}“h"' lj;l“l_E]_‘l.ﬂj!]l.’“ Sddisonu] informa-
o on the DPV11 disgoostics s contiined in Appendix A and {'fhn;m:r  Proceed a8 Foliows.

- NOTE '
The * Wpﬂ&tﬂxt&mﬁmkrﬂuﬁﬁﬁﬁ:m—
tie.

1. Load and run CVDPV®. Three comiegutive crmrrfaeu-p}r:ﬁr:g. i':nf_f_r'his test s the minimum re-
quicement for g suecessful vua, T this cannot be aehieved, Sk the Following.

Board seating
Jumper connettong
Cable conmection
Test connoctor

Ifa sumesaful ru.i:. is sl una::]um ahla COTTECITVE mamfunm in n:aqmrfd I’m Chapter 3.

2. lLoad and run the DE{E,.IKH S} atem Fnermser nmﬁ:gumi to tl:ﬁr rJ-u: numl:.er af DPY 11 in
the system.

Bach DEC/XT1 CKDP"." module will test up to cight comsecutively addressed DPV15.

A -CKXDPY uses & software switch repister. Refer to t]'.H: m;"{,,.f.hr CrimyReference (AS-
L F35C-34C) for switch register utilization

+17 n-BU26L-2 5 cable and H3Z59 tyrp-around ecausseior dre ool a'-mi.ﬂnlu an om-boord 5 conpetr {i-nﬁ-j} Lan bergre
devist spgrarately. Sie Parngrdnh 2.5,

S — — . T e R S
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. The BEC/X11 Syvtemn Exerciser is designed. 1o, achievp ymanimum eonlention with ali de-
Vices that make: - TII‘:-I; system configuration: 1t is ithis, thiv, cnviromnent thatthe CXDPY

module raee. Tts infent is to isolate DIV 'l-hhh.]] adversely £ffect the svstern’ operation,

For information o configuring ::'IJ:II.'] mnning the DEC/X4b Sysiem Exerciser, refer to
DECIX]] Daer Manua! (AS-FIS03B-MC) and .ﬂEIL."-ﬁ':{J Cﬂw Rieference (AE Fiss0-

MC,

4.2 Comectipn i External Equipment/ Link Testing - - . .
The DPY 11 i now teady. for connection o extormal equipment,

If the DPV11 ig hﬂru, cornected 10 4 synclronous modem, resove e M. 115&1 fnnﬂer:ll:r zm:u: tnssall the

ElA conneclivn of the BC26L-25 sable into the consector o the reodemt

Configure jurrpiers WY-W 28 in accordance with sperating requicements (Tablp Tk o

Load and run DCLT (CYCLH®Y AT a Fuli link s available. This will t.hn-.':l.!: Ehﬂ f.l.l:ual- E;.rui'tgur.a.tr-}u and

isulaie fuilures to mp: CPL. th: cormmunicytions link, ar-the modem. -

I 1he conpeetion 1o external equipment wses RS-422-4 the user mast provids the cable and ot sup-

peict.
2.5 TEST CONMNECTORS

The only test conncctor: pmmr:d min the L:Il-“'r’H is t1'-|.a- lﬂi‘-'} Etlrn i::-r’-mh:l. cofector fﬁgu,rc -2k
Table 2°5 and Figure 2-3 show the relationship hetween pin numbers, signat pames end register biss

. ' .t
i - Cooank

when the H3Z59 15 connectied by means of the. BEE&TJC cabla to' 111.3 MB0A0 meodule.

MLl KIODER

FER 1.'

1CP i
15— "*!
RCE .1
178 . - __l" - -
. SECKRMT Y oo M S
11 i . ‘_!_ !—l e e
el g - |
ER -l
SHLECT FR
1ai—‘—'-“};~~# :
1_:--._.—-.——”-..\.-.-_.._*
HES REG | s
10— o —i {'
. A i T 1. ' .
? o o IQ.': k. .. B "
5 TFQTL.E.:F&T .
Wl e— —p
E OATA
:".-_ — - —_——— e —
. HEC QATS - - T
3 - |ﬁ'ﬁ§¢-+i-i----|r i'g-“j
- L_A |niI-Ilvlll'1l
RT3 —.
a ‘-—-—-—\.-n......._——u-—' - e—— ——Terr
LI%
A
H i e e s e iy . -
Pl : ERRE"
LOCAL LODP i
8 ——
F3n T e H e
B ‘-“""""'—"""—"' Vi o3 GUTRDR TRERRS BEMA Ty 0 bl
25 LTa. R e ‘ P T
- n. G T ;o
77 8 'E'.-'M LT "r'. * HE
HE Taim

Figure 2-2  H3I259 Torn-Around Test Conmecter - e
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Table 2-5 3259 Test {cnnections

From Ta
. . : — i e e i R i s i & BT Ty

PinNo, | PlniNe. | Pin Ne. #in Ms,

Sigwad Nure HATE9 . [ M ]! HAz% i Signal Name
SEND DATA - 1 i F I 3 ; RECEIVE DATA
REQUEST TO SENP 4 ¥ BR&ET | &3 CLEAR TO SENE

{R151 {ANCSR- _ C b CTRNRECSRATY,
; : : © § RGCEIVER READY
(RR}-RNCSR-12)

LOCAL LODPBACK 1% u ri te ) DATAMODE -
L} (RECER-3) ] - i (A {RKCSR-T)
- BELECT FRELY REMOTE 23,21 RR/MM | MMC. [ 21775, 0 SIORAL QUALTY Y
LOOFBACK ~ : | TESTMODE
(SF/RL) (RXCSR0) . Lo | BRITMG (FCSERAS)
NAEL MODEM 4 L N&R | 18&17 | ROV CLOCK

. - : - TR CLOCK
DATA TERMINAL. ) D X 22 | ENCOMING CALL
READY |DTR) 1. | LY (RXCER-12)
(RNCSH-1Y ! ¥ e :

‘[ fallowing accessorics are swliﬂbh: fur mmf-.iumg and ma:r 'tw wrdsred EE-['H retely,

& BC61-X cable. Avuilable in i:—*ngiht of 3, 1.8 2.4, 10, 3 f, 6.1, am:f ] &M{:rs (1. 6.8 10,
12, 20 and 25 feet), Whcn ordedmg, the ilﬂ-Hh ‘number m:‘:‘:mlua the desired sabic n:-ngﬁ_h in
feet; £ .. BCEﬁL "'!':- -ar HEEELT _

&  Hi?59 cubie tu"ﬂwbund CONTEC LT

& HAI56 Berg LDNFIE:EI‘I‘.U'F Truckerchms - Hﬂ-ﬁ-ﬁ Burg comAcTtor am;t 4 ;ﬁm’ If"l']mpmgmu}s are avail-
able from:

Berz Hiectronics, h‘u.:. '
Mewr C‘umb#rlaiml PA 1Tﬂ7ﬂ

® HI260 om-board fest :':ﬂﬂﬂﬁ:h:lr I[“i'.ﬂi.ld:& R3-413-A T.:a‘r.:n:lg}

The HIZ60 on-board teat ¢onnecior (Figure 1—4} may be used io test tie MEO20 Circuitry in its entiregy.

RS-422-A circuitey is not (ested with the #3259 cable tu.nmmumi cenmectir, The H’Tlﬁl}m-huard tesk

gomnector iy shipped maﬂ'i‘gured for testing RS-422-A, 1t oy be r.‘unﬂaumd w0 test BS423-A of RS-
4234 asd follows,

RS-422-A : BS-423.4
Wi-Wa2eut - Wi-W2instaled
WI-WE inatalled - WA-WE qut

The connecttd is installed into 1 with the jumper side up,
Smt.,-: the HIZ60 em-board text conpectar dues mot test the cable, it is recrmmended Lhet the DBV be

- tested with ¢ torsearound connector at the uind-;m end of the cabls iF pambl_

a8
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A MOHRE
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: CHAPTER 3
.. EEGETER DESCRIPTIONS
AND PROGRAMMING INFORMATION

31 INTRODUCTION |
This chapter. describes the bit -FER}EIIIFIWT.E ant prugmmmmg#umdcmtmm i“nr the DRV 1. Snmn typ-
ical start and recoive sequences Tor both bir- and ﬂhﬂrﬂﬂﬂfﬂi‘]ﬂﬂtﬂd prmmnls are inciuded. ,

12 V1 REGISTERS AND I}Eﬂlﬂﬁ- ﬂﬂm

The tive registers nsed in the PPV arc shown {0 Table 3-1, ”?'-r;l.-t.:: thﬂt.tm of the reg:u-{m (PCEAR
and RDSR) have the same address, This dn‘m not constitere 3 conflict, however, because the PCSAR
1y 4 writsundy register and the RDSR iy g reddwonly register. Thest five registess ocoupy eipht wme
tiguouy byte addrerses which begin on 3 boundary where t]'m E-l:rm-imiﬁr thrze hits are zoro, and can be
located anywhere bevween 168Ny and 177776y,

Table3-1 DEV1I Regisiers

Register Narie Mnemopic | Addréss | Comments
Receive Control and Status RXCSR © '] 18xxxd ] Word or bvte® addresable,
- ST ) Read fwrite,
Receive Dets and Status RDER* i 16xxxd - . Word or byte® addressalie.
Paratneter Control Sync/ Address PEE&R-““' ! ‘w2 [ Word or byte addreszable.
Paremeter Control and Character _ S E E
Lergth PCECRE b loxxxd. | . Word or byie addresaabie.
b T LT ] Readyeme .
Transmit Data and Statw - TDEE‘" E Iﬁx;nﬁ UL Word or byte aﬂdressnhla.
: E ol Reead fwrite.

* Reading cither byte uf tims Fegiatery, claars l:hra ﬁ.ﬂd wm::fsum b‘:l;s in.(}ﬂ'mr bgrtﬂ. Sen Pum!mpius 331
and 3.3:1,
** Registore contained within the’ UEYNRI . -
T It in not. possible to do bit set or bit clear dnatrmotions an thas !'E‘-Eiﬂliﬂf
I The kigh byte of tiis refister is mf.;rnal to the I,.E'!!’I"-IR'T

The ﬂP‘rll uses & um&rmiusfnr:hmm rﬁﬂtlwr,-’tmnmttnr {US&"-«ET} chip which. acoounis I-m- a
large porvon of ke DPY11% functionality, The USYNERT provides complete rerializztion; d::nrm]i-:a _

" deon and buftering of date to and from the moden.

I

S L



host of the DPY1] registers ane internal to the USYNRT. Only the recedver contzol and sistus vegis-
ter [R%EER} and the low byte of the sarameier control end characior length register (PCSCRY) ure
external.

NOTE
When oeing the spoclal space sequesca funciion, all
teghicrs iovermal 10 the TSYINET smud e written
1+ iy Barte woeda.

33 RECISTER BIT ASSICNMENTS

Bil assignmmenis for the five DIV L registers pre shaws in Fipure 3-1, P::tragraphﬁ 33.4-3.3.5 provide
dascripian of sach register usmg 2 ]:l1+ Mmgnmcrt ﬂEustra...u:m m]d Bl am:nmpamq_nu L baie mﬂ-r u -..I.u—
taiied d&wupl.:n-ﬂ of &ﬂt‘h BiL

331 Hmhe E'&rm:r! and SiRtas it&nnﬁr {RE{'EE} (Addregs Hm:.xﬂ]
Fipure 3-2 shows the format for the receive contral and status togistes (RMCSR). Ttt'b‘t-: 3 1 1 a ¢m_
t5Ed di:sc:rlphnﬁ I:rf t!tr_- t-igiswr 'T'!u-l reghter in exbornal tcr the UEYHRT i S

© - NOTE
Tﬁe RXCSRE cap be read in-sicher wnrd st Byle
mode. However, reading cither byie resets certnln
afeins hits in both byries.

3.3.2  Receive Data and Statis Register (RDSR) { Address 16x0x2)

Figure -3 show the format for the reogive gain and status register {RDSE), It i o read-enly Tegister
and shares its addeess with the paremeter contral a:."r'..,,’an:‘n.ma register {PUSAR) which is wm&-mﬂv
Table %3452 :t:J.a],]-ud ﬂﬂsﬂﬂpnﬂm of i KDSE, . : ST

. MNOTE - - S
The Hl.'l:'-"”H 3] b-r.treari in elrher word nt brie ede.
Hawgrar, rmﬂiﬂg &ither byfe resets dat and certain

 statas bits ja hoth bytes of this reghster as well as

bits 7 and 10 of the RXCSRH,

333 Parameter Control Bxne/ Address, Regfﬂttr (PCSAR) (Address | 60002} - _
The perameter cumtl ﬂﬂf&dﬂmﬁﬁ- register {PUSAR) is a writewonly register whick can be wnt:a-w in
either byte or word mogs. Figure 3-4 shows the format and Table 3-4 35 o detailed desmpiwn of the
PCSAR. Thiy mg:r-tm‘ z.hama i addlm with the R D'}R : :

"ﬂ}l’l"ﬁ‘
Bit set {BE%) and bl clear {BIC) lstructions can-
e e e et e execured ap the PUSCR, simee they exeone
: -using A read-madify-write seqwence,

334 Pﬂ'&mﬂi‘r thHli #ﬂﬂ 'uﬂ'm-‘#!' ]:-Hﬂﬂ“-h ﬂ«tﬁ-’dﬂ' f?ﬁ-ﬂ“k] {a:‘l-!!fllm Iﬁﬂ'ﬂ#} ST
The perametetr footrol ead character lehgth Tegisier [ﬁ{'_‘?..E'R"' can be read from or writted mt-u in
either word or Byte roode. The Bow byre of Lhis T“Hlﬁ‘l:r 15 extermal 1o the USYMRT dnd $he hrglrb'.h: iz
interpal, Figare 35 shows the format and Tabh: .M & i d::#_:‘bsaj -:t-m.npﬁan =3f‘“ih»z FEM E

313 TEraosesdt Dals and Stotue Regloter [TDER) (Address l.ﬁ.ﬂ:.ﬁ]

The foemat for the transmil data and stargs register {TOSER) s sthown in Fipure 3-6 pod Table 5615 2
chetailed dﬂﬁrnpt..nu The TOSK is 2 read fwrite register which can bz accessed in either word or byte
mode with wé festricticns. Al 'mh mm b ma-:l fmm- ar wrm-#rt :mH *md“sre me‘ l:jf Eltﬂn:'c‘ Rﬂ:{ l:rr
Bits TNTT aneept whete noted, i :

ke = o . o . 8 o e e o . o e o . . 8 o . - . o 8 2 o . o . e 3 e e T | B LSS ) i "y - 8 e o + m mrm ol 8 . 44 e m o . s e 5 8 8 o o s 3 1 . o .
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. Taple 3-2  Recelve Conirel and Sans Register (RXCSR) Bit Assigaments

Nam

l}u.t:ﬁtlnﬂ

14

1!

[
e e e i iy m——

‘Data Set Change

{DSCNG)

Incoming Call
(TCh

Clesr in Send
(CTS) '

Receiver Bcady
{RR)

Beceiver Pu:ﬁva
{(EXACT)

—rEE

This bit is set when & transition coonrs on any of the following
modom control lines:

" Clear 1o Send
Data Mode
Receiver Ready
lnmnuu,g Cal'[

Transiticn detociors for each of these four lines can be disabled
by removing the awsaciatled jumpar.

_Dala.'.&et..ﬂhﬁngc in elegred By reading either byte of the

RXCSE or by Devies Reast or Bz INTT.

]Jata Sr:t Ejmng: causss & receive interrupt if DRITEN (bit &)
and BXITEM {hit 6) are both sei.

Th[s bit.mfflwr_:s'lh: s.utt'.: of the modem Incoming Call line, Any
transition of this bit causes Data Set Change bit it 15) to be
a.ssart:d unless the anmnung Call line is disahled by removing
Tts jumper, This bit is resd-only and canadt be cleared by safl-
ware,

This bit- reficcts the state of the Clear to Sead line of the
modent. Any transition af thie line causes Data et Change (bit
15 to be set unlesy the jumper enabling 1he Clear 1o Send signal

is removed.

Clear oo Send is o program read-only bit apd cannet be cleased
by software. _
This bit is u direct reflection of modem Keceiver Ready lead. bt

indicetes that the imodem is receiving 2 carrier dignal. For cxter-
mal maintesance loopback, this signal must be high, Tf the line t9

- apen, RR is palled high by the circuitrs.

Any trangition of this bit vauses Data Set Change (bit 15) to be
asseried unfcss the jumper enabling the Receiver Ready signel
is romoved,

Receiver Ready is a read-onky bit and cannet be cleared by soft-
waTE,

Thir bit i sel when the USYNRT presents the first character of
a memsage ta the DPVLL L remaing set until the receive data
path of ﬂm USTHRT becomes idle.

Receiver Active is cleared by any of the Fni]umng conditions: a
terminating comirol character is received in bit-orienled prodood
mode; an off tranaitiom of Receiver Enable (RXFNA) occurs; or
Device Reset or Bya INIT iz lssued.

3-5
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Table 3-2  Receive Control nud Status’ Register (RXCSR) Bit Assignments {Cont)

S ——a

Bit Name Dezcription
- Receiver Active iy a read-cnly bit shich reflects the state of the
USYNRT output pin 3,

10 Heceiver Status This bit indicales tke availability of status wformation in the
Reoady (RETARY) upper byte of the receive data and status regivter (RDSR) It is
act when any of the following bits of the RDSR are set: Becciver
End of Message (REOM); Receiver Overrun (RCV OVRUN):
Beceiver Abort ar Go Ahead (RABORT); Frror Check
{ERRCHEK) il VRC in selecend,

5 Receiver Stalus 35 cleared by anv of the [oluwing canditions:
reading either byle of the RDER; cleariag Receiver Enable (bis
E 4 of RXCSR); Davice Rbsv:'r or Bus Init.

When set, Receiver Braws Ready canses 4 receive interrupt if
Rzczive Int::rmpt Enahle (hit 61 35 also set.

Receiver hr.atus Ready is a read-oply |J'1L which relfects the siaic
of L '-T‘t’H BT pin 7.

g Data Mode (DD This hit rellscis i!m stare of the Data Mode signal from the
© {Dats Set Ready) modlem, -

When ihis Bit &5 set it indicales that the 'i'l:u‘l"'t'tl_ 17 powersd on
end o in fest, talk or dial mode.

Any transitisn-of thiv bit causcs the Data Sel Change bit (bil
15) to e assected undess the Dare Mode jumper hus heen re-
k0w,

Data Mode i3 a rexd-only Bit and cannar be cleared by sullware,

E Ayne or Flag This bit iz sec for cae Glock time when 7 {lag characler is de-

¢ Detect (SFD) tected with bit-oriented protocals, or = syne characier is de-
. tecfed with character-arienled protocols.

SFD ix'a readonly bit which rellecis the state of USYNRT pin

4.
7 | Reoeive Datg Ths bit indicates that the LSYMNET hus assembied o data chor-
Ready (RDATHYY acter and is ready to presenr it (0 (he pricessor.

If this bil becomes set while Receiver [Interrupt Enzhle {ivit &Y is
 IERE : - set, & recelve intermpt request will result,

| Receive Iata Ready is resel when either byte of RDSE is read,
| Eeceiver Bnable (bit &) is cleared, or Device Reset or Pus INIT
C ' : i% issued.

EDATEY is a2 read-mly bit which reflectes the stale of £JS8-
YMEY pin &, -

— -
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Tabde 3-2 Eﬂahe Conivod sed Stadus Rogister (RXCSR) Bir Asalgisnents (Yue)

Bit

S Rty

Mame

Elt.atripﬂuh

Fr

R e W

" Btk (DSITEMN)

Reopiver int&ri:upt
Enable (RXITEM}

—

Dste Sed Interrupt

Receiver Enable
{(RXENA)

SE—— e

Loweal Loopback
(L)

Fegoest o Send
(RTS)

Termina! Ready {TR) j

(Dwita Terminal
_ Readv)

IR R .y _— - —

When 1, this bit sllows inferrup. reguests to e mads ta the
receiver vector whenever JUVATRY (hit ™) becnmes ser,

The conditions which canse the interrapt request are the asser-
tipn of Receive Dats Ready (hit 7). Heeeive ‘?rtn:uh HWeady {bit
YO0, or Data Sct Change (hit 15) if DETTLRMN {bit 3) i alao st

R}.’._!_TE.IH is a program read,/write bit and @ cleared by [evice
Reset or Bua [NIT,

This, bit. when eet along with RXTTEN, altvws intzrrept
regoests to bre made kb the recéiver vecior whesever Date Set
Change (bit 13) becomes set.

I}EﬁEH i% & Progrem :'é-u:i__-‘ wrzte bt and 15 cieured By Bevica
Reset or Bas INTT. -

This bit controls the operation of the receivs secudon of fhe L8
YNRT.

When this bit s set, the receive secium of the LEYMRT i en-
abled. When it is resey the recotve seciion 15 disabled.

I pddition ta disabling the receive secien of the USYNRT, e
setling bit 4 refnitlalizes all bt vwo-of the USYNRT receive

- megiaters. The two regislers not rénidalized are tbe chamcler

length selection buffar and the pavemsier conirl repiser

Asgeriing this bir canses rhe modom connected 19 the IV o
eztabiish a dara loopback tesi congditbon,

C!Iea}ing 1his Bil pestores foraal modem operation.

Edeal Loopback ia progeem read fovrite and s cledsed by Devics
Reser of Bus reguest to Send iz program read 'write and is
cleseed by Deavice E.mat- of Bus IMET. :

Setting this bit peser1s thé Reqiess (o Send .::gn::i at the mcadem
ivterfacs, :

Request 4o Send is program t=ad fwrite and is cleared by Device

Reset or Bus INIT.

When ge1, this bit asserts the Terminal Ready signal o the

modem interface.

For ruto dial and manual coll eriginziton, #{ malniains (he eziabe
lished catl. For auto snswer, it allows handshaking in responze to
a Ring signal, '

17
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Name

Tible 3-2  Recelve Control and Status Register (RXCSR) Bil Assignments (Coat

[ —

P i

Erescripticn

=

e ]

Sclect Freguency

or Remate

Loopback (SF/RL}

P - e " —

Thiy bit cun be wire-wrap jumpered o function a5 either select
frequency or remots loopback. When jumpered as select Fre-
gueney (W3 1o Wah avtting this bil seiects the modew™s higher
frequency band For wrensmission to the bne and the lower fre-
quency baad for reception From the ke The clear condition se-
leats the Jower frequency for transmission and 1he higher Fre-
quency for reception,

When jumpered for remote looplack [W5 ta W3, this bii, when
assarted, causes the modem cosnected to the DPYLL w signal
when 4 remote loopback test condition has beep established in
the eemate modem,

SF/RL is program readfwrite and is cleared by Device Baset ar
Bug INTT.

e e e e T —

. ———

5 4 1 a 1 ¥

1 i I !
FECEINWE DA4ATA RLN-FFH

15

13 12 11 10 2l -]

EHA
CHE

I q
AZSEMBLEE  rec

T = ma
i c-:u_lf-]ir rg pu v MECRT| HEOM LRSOM
|

vak rALE

Figure 3-3  Reveive Daie =nd Stzies Repister {RDSRE) Formar

Bit

MName

B e e — L s s T TRy

Desexlptian

= L, -

- Pt -

15

Error Check
(ERE CHK)

This bii when set, indicates a possible error. Yo is used in con-
Junciion with the ermor detection setecting bits of the pasameter
cantrol sync/address register (hits § . [0Y w indicatc either an
error or an ail zeros state of the CRC register.

Wilh bit-oriented protocols. ERR € HEK indicetes thet a8 CROC
ertor has aeeurrcd. Bt is set when the Receive Eud of Muessege
bit {(RDSER bit %) i sot,

With charactercrented protocols ERE CHE is assersed with
wach dala character If all zeros arc in the CRC register. The
processny most then detéermine if thiv indicalés sn error-froc

e o o e L LS Y G T L Tl N R LA P B

———— ——
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Table 3-3 Rieveiie Dats pmd Stants Beplater (RDSR} Bit Awignments (Copt) -

Bit

armr

Hame

ol T

b4-12

T

11

Arsembied Bit
Connt {ABL)

Heceiver Dv.nrruﬁ
(RCV DVRUN}Y

R TR

message of aot. If VRC parity is selected, this bit is set fur every
character which has a parily eiror.

ERR CHEK is cleared by reading the RDSK, dlearing RXENA
(RXCSE bit 4), Device Reser or Bus $NIT.

Used oaly with bitarienfed protocols, these bits represenl ihe

-number of valid bitsin the Jast chasacter of 2 messege. They ale

all 2etos unless the messge ends op an wnsiated boundary. The

‘bits are encoded to represent valid bits as shown below,

14 13 12 .Hmﬁeruf?nliﬂﬂiu

a0 0 All bits are valid
B | B | One vahid bat

a 1 0 Fwo valid bits

a 1 Throe valid hily

I o 0 Four valid biws

F 0 1 . Tive vabid bits

i 10 Six valid bits

1 R Seven valid beis

Theke bits are presented simuitancousiy with the Jast bitz of
data and are cheared by repding the RDSE or by resctting
RXEMA (hit 4 of RXCSR),

This bil is used fo iqdid:itc that an vverran sitsation has oc-
currad, Overtin 2xists when the duts buffer (bits &7 of RDSR)
has not been serviced within one character time.

As a general rule, the overron iz indicated when the last bit of
the ewrrent characler has been received inteo the shifl register of
the USYNRT und the date buffer i= nol el available for a now
charactesr.

Two Faclors exist which modify this genscal rele and apply only
tn hit-oriented profocols.

The firse facéor is the pumber of bits inserted imo the daba
streamy for- trangparency. For eack bit inserted Juring the for-
mattiag of the current character, the controllec’s maximum re-
gponse time is increased by ons clock cycle.

The second Factor is the result of forminatins of the correst
message. When this eccors, the data of the terminaled message
which iy within the USYMNRT i not overrunabhe. I an attempt
is mads bo displace this data hy the reception of a subsequcnt
message, the data of the subsequent message 35 lost until the
data of the prior message has been releascd.

3.0



Table 33  Receive Data and Stotus Bepister (RIDSR) Bit Assigomenis (Cont)

M
i . © Racetver Ahore op
Cro Ahend {RABORT)

._|;,__q:‘

9 | Receiver End of
Moszage (REOM)

g ' Rebeiver Staes of
Message (REOM)

T-0 ! . Recerre Date
i Ruffer

. WEEY P

T e e

2 e ——, - — L e e e e o e

S T mr— ——

This bil is used only with bitoricoed protocols and indicatos
that gither an abert charcter or 5 goeahead character hus heen
received. This is determined by the Loop Mods bis (PCSAR 131
13} i the Loop Mode bit is clear, RABORT indicales reseption
of an abort charecter. I the Toop Mode bit i3 set, RARORT
ardivates a4 porahead character has Been received

The setiing of RADORT causes Racciver Slatus Ready (il 143
of RXCSR) v be sgt,

RABORT is reset when the RDSE is read of when RBoeceiver T
able (bit 4 of RXCSF) iz resel

The uburt character 3 delined 1o be seven or more cuniigzons
one bits sppearing in the data siream. Reception of 1his bit pat-
lern when Loop Mode is glear civuses Lhe receive section af the
CEYMRT o stop receiving and set RSTARY ibic 10 of
RXCSR)Y. Tie abort character indicales xbnormal lermination
of the curment message.

The go-shead charcter is definad as @ zevo bit followed by sev-
En comsecuiive one bits. This charadtar is recopnized ag a nerma|
termrpating control character when the Loon Made bi is sex. 7§
Loop Mode 35 cleared 1his charastar is inlerpreted as wn abort
charasmer. -

This bil is wsed anly with bit-crtenzed protocels and s assecwsd T
Feceiver Active {bit 11 of BRNCSR) is set und 2 message s tor-
minaied enher normally or abnormally, When REOM bSecomes
sef, i sets RETALY (bit 10 of RXCSR). -

EEOM s oiegred when BDSR 15 read or whan Kecpive BEnahio
{Eil 4 of RXCSRY iz resed.

Used only with bit-oriented protocols, This bil is presested o
the provessor slong with e first data character of a FIUEsE
and is synchrunized to the last seceived Nag charaoter, Serting
of RE0OM does aot set RETARY (RXCSE bit 100,

RSOM iz ﬂeﬂrﬁi.h}r Device Recet, Bus INIT. reserting Re-
ceiver Enable {(RXCSR bit 4), or the next transler into the Re-
ceive [Data buffer {low hyte of RDSE}

The low byte of the RDSR is the Receive Dara buffer. The sc-
rizl data input to the USYNET is arsemitled snd trans erred to
the tow byis of the RDSR far prescrtation 1o the processor.
When the RDBR receives data, Reveive Data Resdy (b 7 of
RXCSR) becomes sel to indicate tlat the RNSR hes dats [o be
picked up. If this data s not read withic one charee Ler timg, a
tdatd overrun seours,

The characters in the Receive Data bulfer are righlustificd

wiih bit O being the feaze signilicant bie

F=l0
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‘Figure 3¢ Parameter Control Sync/ Address Register [PCSAR) Format

Table 3-4 Parameter Euntrnl Ejn&fhﬂ&mu Registor {PUSARS Bit Assigaments

TR . L AN TR S e B3 A e TEURTER —rrran

BIit ' [1 7% Bescripiion
1;5 All Parties Thiz it it set when alLiomatic recogritien of the A1 Parties Ad-
Addreszed (APA) dressed character (4 degived. The All Partiss Addrossed charac-

ter is eaght bits of noes with necessary hi nurhrgg w0 a8 Bol 1o be
confused with the sbort charaeter.

Recopnition of thiz character s done in the sume way as the sec-
apdary station address (sec bit 12 of this register) exeepl that
the browdcast address 9. essentially hardwired within the recgiva
duta path. The logic imspecis the address characier of sach
freme for the broadeast address. Whea the brondesst addiress i
reciogenized, the USYNRYT makes it avaiioble and sets Recoiver
Sturt of Memsage-(hit § of RDSR).

If the broadezst adbdreps is not recopnized, one of bwo possibbe
ACcLiong aCCLes,

1. i the Secondary Address Select mode bit {hiz 12) is set, 4
test of the secondary station address w made.

2, IF bit [2 i3-pot set or the secondary statioa address (3 not
recognized, the receive section of ke USYMNRT vencws i
aearch for symehrogizing control characiers.

14 Protocal Seleet This bit is used in setect between chaczoler und byte count-ori-
(PROT SEL) v ented or bit-orienicd protosols, 1t is set for characier- and byte
count-oricnted protecols and resei for bitogented pratocols.

R

£3 Strip Svhc or This bit serves the following two functinas,
Luop Mode
(BTRIP SYNCY L. Sirip Sync [character-orieniod protocals) - To characterori-

ented - protocols, all syne chumactery after the initial syrch-
pization gre defeted from the messape and not included in 1he
CRLC computation if this bit Is set. H it is cleaned, all sync chas
acters remain in the message and are included in the CRO com-
TrUtATIn,
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Tahle 3-4 Parsmeter Control Svac/ Addvess Register (PCSAR) Blt Assipoments (Cont)

T

T R T —

Bit Name 1 Deescription

2. Loop Mode (bil-osdenled probncols) — With bit-orienied pro-
tocols, this bit is used io control the matbod of termination. 17 it
i6 pet, vither & Mag or go-ahesd charactor can cause & permaf
termination of a message. IT it is cleared. oniy 2 flag cheracler
CAN CRUSA 3 norsial termination. :

——— e

P2 Sevondary This bit iz used with bit-oriented protocols when actonsatic rec-
Address Mode opnition of ihe secondary siation address is desived, IT ol iy set,
(SEC ADR MDE; the stafion address of ihe incoming message s cotpared with
the address stoced in the jow byrs of this register, Culy meusuges
prefixed wilh the correct secondary addgess are presented to the
processor. I the sddresses do not comipare, the receive seciion
af the USYMNRT gacs back to seaeching for flug or po-sohoad
chraracters.

g B il

When SEC ATTR MDE is cleared, the receive section of the
i UEYNET recopnizes all incoming messages.

11 Id5c Mode Select L This bit is used with both bit- and characler-orenied protavals,
| (IDLE)
' With bit-arienied pratocals, TI3LE it wsed 1o sebect the tvpe of

control charatter iksped when either Transmii Abort (ki 10 of

b TDSEK) is sef or » data undevoer creor occurs, IF TDLE s set,

ag charecters are isso=d, 1F TDE R in ¢lear, aborl charscters are —_
18gued,

{ With character-trignted protncals, IDLE i used to control the
1 method in which initial sync characters are transmilied and the
action of lhe transmit sectinp of the USYNRT when an under-
vun error odcours. IDLE i cieared to cavse 51a¢ charnclers from
the iaw byte of POCSAR to e fransmitiad, When TDLE s set,
lite trangmit daks catput iz keld asserred duting an underven er-
sor and 4! the end of = message.

e ——

-3} Error Detection ‘Vhese bits ace used Lo determine the tyoe of crror delection wsed
i Selection an reccived and irmosenitted messages. In bit-oricmied protocals,
{ERR DEL SEL} the sclection is Independent of character lengeh, In chamcicr-
' and byte count-oriented prowcols, CRC srror deteclion i us-
able only with 8-hit character leapihs. The maximarm charaoter
lengih for VRO js teven The bits are encoded as follows.

"

L P .

i % 8 CRC Péiynomind

[ P S ——

0 0 xiSbgil4ydi (CROCOCTTT) (Botk CRC
date regidters in the transmil and receive oo

b : o tara ars st o all omes poer bo the comn-

i ' putntion. }

I : 0 Rl rlid b (CRC COTET) (Both CRCOC

| : S data registers set to all revos.}

e —_—
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Labte 3-4 * Parameter Control Sync/Addréss Registir (FCSAR) Bit Assigrovents (Cont}

Eit Neme Dhencriptian
0o 1 D Not weed
1 1 Abb4 2154124k | {CRC 16) {Both CRC regis-
. ters veb 1o all zervs.)

1 & 0 Odd YRC Parity (A parity bit is atteched to

cach transmitted charagter) Should be wsed
; _ ooly in character-ofiented protocols.

1 o 1 Even VRO parity {Pesembles odd YRC ex-
cept that an even number of bits are gener-
ated.}

1 i O Mot maed.

I 1 1 Allerror detection is {nhibited.

-0 Syne Character The low byvte of PCSAR is used a8 cither the syne character fov
ot Secondary ¢haracier-oriented protocols or as the sccondary station address
Address fur bit-oriented protocols,
The bits are right-justified with the jeast significani bil being bt
i

EXTEHMAL TS TeE WSTNAT

.
(7 & E g 7 .7 t o A _
1 T o Tre
REvE ] INT |SOeTM|TRENA : drxacT|RESET
. : AR e {awary

INTERMAL TO THE US¥MAT

.
{16 14 .13 12 a1 - W 4 a
TRANSMITTER RECEIVER

G rl.ﬁ.Fl.f;E-T EF 'lfN'E-Th

TRAHDPFEXCON

GHA F:.TETEF: Lié KGTH

UL Bt L

Figure 3-5 Parameter Control and Character Length Register (PCSCR) Format
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Table 3-5-: Porameter Control and Chacacter Length Register (POSCR) Bt Assioaments

CELE LT — FEEETS

e e e e ¥ e ) IR W T R e e e v o ) Sl [ T i B ke bkl B e, i e, g e e e e e o

Bit MNamp Deseription
15-13 Transmitter Theae bits can be read or writlen and zre vaed to determine the
Chargeter Length lengtk of the characters to be transmitted,

They are engeded to set up chacacter lengths as foliows.

15 14 13 Charucter Length

o a4 0 EFigh! bty per charactel
1 1 i Seven By por charactes
11 9 Six bits per character

1 0 1 Frwve bats per character {bil-oriented protacel
- only)

N Fouer hils per charactes bit- u-rm-:ini protocol
oy

n1 i Three l:nb. per chatacter {hjmri-:m::f protoc
oolyy

¢t 1 0 Two blig per character {birariented protecol
vrthy}

o

¢ 0 1 Oz bit per charactes (bit-otiented protocat
coly)

i These bits can be chapged while the transmimer is nctive, in
i which caze the new character fenpth is assumed at the com-
pletica of the curreat character, This field is sat to a chamcter
fengsh =f erght by Device Beser or Bus INIT. When YRC erme
| detection is selected, the default character length is cight bizs

plus parity.
12 Extended Addeess This bit i wsed with bit-griented protocols and affeots tha ad-
Field (EXADIR . dlress portion of & IMESIAEE iR FeCRiver operations. When it is ses,

cach address byte is tested for a one in the lewst significant. big
position. If the feast significant bit is zera, the next charactor @
an extension of the address field. [f the least sipnificart bit i
pae, the current cheracter terminates the address feld and the
next characier is a control character,

E."i'.-'i.DD = 'I'hl'l‘t used with Secondary Address Mode (bie 12 of

: PEE*.R)
i : EXADD is read fwrite and iz resel by Device Reset or Bus
| TRIT,
11 F Extended-Control . | . This bik is used with bit-orienled piotogols and affects the con-
[ HEHJEKCDN] i trol charaeter of a MEeRIAge in tecelver operations. ‘When EX-

3-14
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Table 3-5 Parumeter Contral and Character Length Register (POSCR) Bit Assignments (Cont)

-
'

el MName Descrigtien
t CON s set it extemds the control feld from one B-bit byie to
\ mwo B-bit bytes,
EXCON i5 not used with Secondary Addeess Mode (bit 12 of
: PCBAR}
BEXCON ls resd/write and is reset by Device Reser or Bus
IMIT. B
10§ Receiver These bits aro yaed o determiing the leapth of the characters to
{Charscter Length be received.
They arc gucoded to set up chasacter lengths as follows,
M 4 8§ - Characier Length
g 0 0 Eight bity per charecter
1 1 1 - Sevenbits per character
1 -1 0 - Sixhits per character
i 4 1 Five bits pet characiet
-1 0 0 Fouf Eil:s per character (bit-orhented protocois
: anby]
0 1 1 Three bits per character {(bit-oriented proto-
E b1 0 T bits per character { bit-oriented protocols
; s  oaly} |
! i '
i P00 1 - Onebit percharacter {Mt-oricnted protocols
only)
ri Heatrved Mot used by the DPV1L
H Tranamit Interropt Whan set, this bit allows B transmitter imtorrupt Tequest 1o be
Enable {TXINTEM) made e the trinsmitter voctor when Transmil Beffer Empry
: P (TBEMTY) i3 aderted. Trensmit Intsicipt Epable (THIN-
TEN}. 15 road/write and 5 clegred by Device Reset or Bus
INTIT-
5 Signa} Quality or This bit can be wire-wrap jompered to function as gither Signal

- Test Mode (50, TH)

[ ey = et s

Quality or Test Mode.

When jumpered for signgl quality (W3 o W), this bit reflecs
the state of the signat qoality line from the modem. When as
serted, it indicatos that there in a low probability of errors in the
received dara, When clear i indicates that thete 15 & high proba-
bikity of crroms in the received data,
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Table 3-5 Paramerer Control and Charecter Length Repister {0 HOR) Bit Assignments (Coit)

e

Hit

—_—

—

M anw

—r a——

Deacriptom

:

T T e

Transmitier
Enable (TXENA)

Maintenzace Mode
Selece (MM SEL)

Trunemitter Feffesr

Empiy (TBEMTY)

CIT TS e

When jumpered for the test mode (W5 1o W7, this bil indicates
that the modem has boen placed in a 1gst condition when as-
serted. The modem test candition could be established by essert-
ing Local Loopback (bit'3 of RXCSR), Remote Loopback {bit ©
of RXCSR) or other means exkernal 1o the PV

When 50 /TM is clear, it indicates that the modom is noL in test
ard s available for mormai operaticn.

SQ/TM is program read-only and casnot be cledred by saft-
WAre. : :

This bir nust b 58t 1o initate the trassmission of dac o con-
trol information. When this bit i3 clesred. the transmitter will
revert back 1o the mark state once all indicsted sequences have
been completed. TXENA shoyld be cleared after the lasi Jues
character hag been loaded into the teansmit data and status rep-
wier (TSR], Transmit End of Message (bit 9 of TSR should
be apserfed when TXENA s reset {if 1t is 0 be asserted ag alby
and remain asserted vatil the transmitier enters che Ldle mode.
TXEMA i connected directly w USYNRT pin 37T, M s w
tead/ write bit and is reset by Device Resel or Bos THIT,

When thies bit is ssserted, i cuvses the USYNR TS serial onlput
v be intemafly connected o the USYNRTs serial input. The
serial send dats ourput Bne Ffrum the inteeluce is asserted aad
the recerve data scrial inpul is disabied. Sead liming snd receive
thning o the L'SYMNET are disabled and repleced with a clock
signal penerated on the interfuce. The clock mate it cither
49.152K by or 1.9661K b/s depending oo the pasition of a
jumper aa the interface board.

Muintzaance mode allows diagnostics to rap in loopback wit-
Rt GEcrmiecting the modem cablie.

B SEL 3% a read/write id and is cleared by Deviee Reso! or
Bus INIT. When it is cleared, the interface is set for notmal o
eration.

This bir iz asseried when the truncmil data and stalas register

(TSR 15 availlable for new data or contrgl information. T2 is

alsa gor after & Device Reset or Bus INIT.

The TDER should e leaded only in response to THEMIY
being set. When the TDER is written into, TBEMTY is cleared,

If TBEMTY becomes wet while Transmit Intermpt Enable (bit
£ of POSCR) is ser, 2 transmnit imersupl caguest rosubis,

TBEMTY refiects the state of USYNRT pin 15,

e — -t aanie i

216
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Tuble 3-8 Pavamerer Control and Character Leapth Begister (PCSCR) Bl Assipamsents {Cont)

B

MName

e e e

Description

1

EE =

T‘r&mmiuur"
Active (TXACT)

Device Reset
(RESET)

This hit indicutes the state of the transmil seciion of the US-
YNRT. 1t becomey set when the first characier of data or con-
trol information is transmined,

TRACT is clpared when the transmitter has nothing to send ar
when Device Resst or Bus INIT is issued.

THACT reflects the stare of USYNRT pin 34,

When & onc 5 written 10 this 8if all componenls of the wmerface
are initialized, Tt perfurms the same function as Bus INIT with
respeet to this interface, Modem Status (Daw Moede, Clear to
Send, Receiver Ready, Incoming Call, Sienal Quality or Test
Mode) is not affected. RESET is write-only; il cannol be read
oy soibware. -

- r—

7 [t 5 | 3 Fl 1 0
! N B ] 1 [
TERAMSAIT DT s EUFFER
i 1o . | 1
-1 R 9 a
! =
TERE AESEHVED ThA | TDOM E TION
b : LARORT .
1 1 .1 S I i i
. Pl .1 595

Figure 36 Transmit Datz and Statos Register {FDSR) Fotmat

Table 3-6 Trapsmit Duta and Statws Register (TDSR) Bit Astigmments

Bis Name Deserigtion
15 Transmifter This is 2 read-antv bit which becomes atseried when the Trans-
Errar (TERR) mitter Buffer Bmpty (TBEMTY) indiegtion has not been ser-

viced for more than one character time.

When TERR occurs in bit-oriented protocals, the fransmil sec-
tion of the USYNET gencrates an abort or {lag character based
on the state of the IGLE bit (PCSAR bit 11). 1f iDLE iz set, &
flag character is sent, If it fs reset, an ahort character i sent.

When TERR occurs in character-orientad protocols, the stawe of
the IYLE bit agsin determines the result. I IDLE is s, the
transmit serial outpat 8 held in the MARK conditon. If it s
gleared, a syne character is trensmitted.
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Fabke 3-6 Transmit Data sed States Regiater (TDSR} Bt Assignments (Coat)

—— e ——

e - -

Blescription

Bit i Name
1
14-12 | Roserved
i1 Transmit o
- Abcad (T(rA)
14 Tranzmil
Abort {TXABORT)
i
& Transmit Ead af

= ——

SRS —

Message (TECOM)

———r. e

E LR

"

TERR i clearcd when TSOM (TSR Bin &) becomss ret or by
Device Fescr of Buy TWIT.

Clearing Transimitter Enable (PCSCR bit 4) does not clear
TERR and THERR is not set with Trapsmit Ead of Message,

Mot used by the DPY1]

This bit, when asserted, muodilizy the hit pattern of the control
character iaitfated by either Tranemit  Stael of Meoasape
(TSOM) or Transmit End of Message (TEOML TSOM or
TEOM fnormalty cawses o flag charzoer 1o be sent, TF TGA i

ety a go-abead charmctier s sent in place of (he [lag character.

TGA is cndy ased with bit-arienicd protocels,

Thais bit is vzed only with bitoricnied protocels to abrormaliy
terminate a message or to trapsmit filler informatiom wscd to cs-
tahfish data link timing.

When TXABORT s saseried, the transmiuer seiomatically
tran=mis either flag or shott characters Jepending on the scate
of the 1 E mode bt If TDLE is cieared, aborl charscters anc

- sent, I FDLE &5 set, ftup characiers are sent.

This contral bit is wsed o normally torminate & siessepe in bl
ariented protocol, It alse terminates 3 message in clharscter-ori-
snted protocols whes CRC error detection is used. As a seonnd-
ary fumction, it is used e comjunction with the Transmit Stare of
Measage (TSOM) bit to truvsmit @ SPACE SEQUTNMCE. Re
fer to the TSOM b descripoon (bir & of this regisler) for infar-
mation regarding this sequence.

With bit-oriented provocols, asserzing this bit causes the CRE
informatiog @ be tranumiited, ¥ CRC s enabled, followed by
flag or go=ahead characters depending oo the state of the Trans-
mit G Abead {TGA) bil. See bit 17 of this regisier.

With character<orienled profocobs, asserring 1his bit causes
CROC information, i CRC is enabled, wn be teansmitied followed
by either sync characiers or & MARK rcondition depending un
the stute of the [BLE bil. 1F [DLE%Ns cleared, syac chureciers
fre dransmitted,

‘The characier Fullowing the RO informaiion is repested antil
the trensmitier is dizabled or the TEOM bit iz clesced.

A subasgient message Moy be mibisted while the transmil s=e

~ tian of the USYMRT is active, This is wccomplished by cicaring

ihe TEOM bit and supplving pew message date without sctting

Ty T Y S S —
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_ Table 5-6 Trausmit Datn and Status Register (TDSR) Bit Assigaments (Cout)

Bit MNanve Description B

s —

the Trapsrit Star L Message kit However, the CRC charac-
- ter for the prior message must have completed. transmission,

L r——

8 i Transmit Siart ' This bit & used with -.'utha.r bit- or ﬂ-:haramr-:mmmd protocols,
of Message ~ . . A long as ivemains asserted, fag charactors (bit-orfented pro-
{TSOM) tocols} or sync characters iuhmumremnnwd proiocols) are

: tramsenittad.

. With bi-oriented protocols, 4 apace spquence {byte mude only}
of 16 wero bils can be tranemisted by ASRETING TSOM and
TEQOM simultzecously pmwdnd the transmitter 5 i the idle
siate- and - Transmit Enable is cloired. This skéuld not be done
during the transfer of daiz, and must onfy be done it byre mode.

NOTE

When uging the spacial s;mu SRquibce function, all registare in-
"’ tariak tg the USYNRT must be wiitten in byte mote.

L _ MNormatly at the compltion of cach sync, Map, goahead o
; .Abort character, the T’EE.MT‘:' indication s dsserted. This al-
! lows the sofiware 1o count the pumnber of transmoried chgrac-
: ters. In gertiin applicatiing, the sofiware may elsct to ignore the
service of the Transmitter Buffer BEmpty (TAEMTY) mdication,
Normally during data tramafers, this would cause 2 teansmit
data-late errer, The TSOM: bit ssuerted suppresses this eqror
L pm&dﬁs the necessary synchronization fo Aulornaticaliy
er.nm1 mmh:r Siag, ED-ﬁh!;&d or yne character. |

76 |  Transmit Data Diats from the processar 1o be transmitted on the serial output
Buffer © line iz loaded into this byte of the TDSR when Transmuittar Bus-
1 fer Empty (THEMTY) 18 asserved. T the trangmitter buffer s
| not loaded within one chargerer Hime, an underryn erTor 0CCHEE,
: The chagacters are rightjustified, with bit O betng the leaet sig-

i | nificant bit. o - :

AL A mr———

34 DATA TRANSFERS

Paragraphs 3.4.0 and 3,42 disouss ren:ewrf and transmit data trﬁnsf'crn Gk th-::.' relate tn 1the syslem
software,

3.4.1 . Recgive Data

Seriai dats ta be presented to the DPYVI from tha; E!Ju-dcm eRters me receiver circuit and is presemied
1o the USYNET Recognitlon by the USYNRT of 3 contal characier initiates 1he ransfer. When a
trapsfer has heen inttivtad, 4 character is assombled by the USYNRET apd theu placed 1n'the low byte

af thie recsive data and gtatuy register (RDSRY when it ig awal fable, 1f the RDSR is not avdilable, the

transfer is qiq‘;rg.ad urmtil the previous charueler bos béea serviced, This st tzke place before the next
character is fully astembled o an UVETTHD. BTIOT XISLS. E‘.E-fr.:r to the description of bit 11 in Table 1.3
for mere details on-Reteiver Oversun.,
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Servicing of the RDSR is the responsibifiiy of the system software in response t0 the Receive Date
Eendy ([RDATRY} signal. This signal i asserted wien a charoeler hes been transferred to the RDSR.
The sertiog of RDATRY would zlse cause & recsive interripl reduest if Receive Interrupt Enabie
(EXITEN) s se1. The sofiware's rosponse to BDATRY Is 1o reed the contents of the RIDSR. At the
completion of (s operation, the new information is leaded into the RDSR and RIDATRY is rems
seried. This operation comiinues until terminated by some costeel charzster. The wpper byiz of the
RDSR coplains stetes and ercor indications which the sofiware can alse read.

The DPVIT wiil handle data in bit-, byte count- or characterarienled protocols. -

With Wit-criented protocol, only flag characters are used Lo mivdute the transfer of 4 message. informa-
tion inserted intn the data stream for tramsparency or eontodl i3 deleted befare ic is presented o the
RDSR. This mezns that gnly duts charactem are avdiiable 10 1he sofowore. The fimt two characters of
every meskage or frapne arg definid to be 8-bit characiers and 1the USYNRT will handle them as such
regandless of the :_ﬁr-_‘ng:'_amn_'lcl:l. character fength. All spbsequent data is formatted in the sefeoied charss-
ter length, When CRC error detection is sclected, she roeeived CRC chack chameesrs rre not preseptod
1o i seftware, but the ermor tndicaton will be presented if an error has boen desecteod.

W the secondary address mode is implemented, ihe fivsi received daty character wiast be the selected
addrexs, W this is noé the case, the USYMNERT wili renew s search fur flag or go-ahcad characiers,
Hefer o the deseription 'of bit 12 of the PUSAR in Table 3.4,

With byre ¢ouni- or charactereriented protoecols, swo conseculive syae chearacters are reguired 10 5
‘chronize the travsler of daw. The sync charzeters used in the inessuge mast be the same as the SYRE
charzeter loaded by the software inte wthe low e of the parametsc conlrob syne/address register
(FCSAR), 17 leading sync chargeter: subsequent Lo the indtial 1wa svacs are w be deisted from the
data stvcamy, the Siap Sync bit {bit |3 mus: also be'set in the opper byvie of the PCEAR. The charae
ter lepgih of the data to be roceived should aleo be set in bits B, 9. and 10 of the parameier corernl ard
character kengeh register {POSCRY Syne characters pnd date must have e sume chergeroy longeh
ard only characters of the selected length will be presenzed 10 1he receive bulier. Syne characters
laflivaing the initial twa will be presemed to the hutfer and included a the CROC mmputa’rj:m wnicss
the 1‘:ﬁn]:r Byne it is ser, 1f vertical redundancy check (Y RC) parity checking i s#lected, the parity bit
itsglf is' defeted from the character before it is presented to the buffer.

3.4 Transmit Nata :

Syatem: poframre loads information to e transnitied (o the medenr inle the lransmit deta and states
repiater (TSR], This docs not ordinaeily Imcbade erros detéciion or cuntrul character informatinm.
Loadmg of the T [¥5R nccurs in response to the Transmitier Bufier Empuy (TREMTYY signal from the
LSYNRET. The characer length of information 1o be tramsmitled i established by the software when
it loads the transmit charactor longth registee {bits 13, 14, and 13 of the PCSCR ). The defsoit iength
of cight is assignead whon the transroit character lenpth register equals sece. The length of characters
preseated to the TSR shouid not execend the assigned character length. When the informution in the
TSR is tranamitted, the TREMTY signal 15 again asserted to reguest another-chareeler. The setiing
of TBEMTY zlio canses a tranemit inverrupt roquest if Transniil Enterrupe Egable is el

Byie count- or characier-oriented protocels rogoire the geansmission of sypcheonizing information nor
raally referred to as svoe characters, The syno characters can be transnaitted wien Trassmil St of
Mlesgage (TRSE Bil 8) s sl This happens in orke of two ways depznding on the state of the 1120LE bit
(PCSAR bir 11} When the IDLE bit is cleared. the syne charrciet is laken direcily Ffrom the common
ayne tegister (PCSAR bits 703, The syne register would have Been previoesly lowded by the siifiwure.
ir the TDEE B is set, the sync character pust be Joaded inwo the TDSR by the software when il 35 to
Be tramsmitted -TF muli:p]n syne charackers are to be transmitted, the TSR must only be lopded with
the first ofe of the sequence: This charaeter will be fransmitted until data information is loaded intn
the TOER, The TREMTY signud 05 asserted ae the end of each sync character bt the TR gigeal
allows it o be ignored without causing a dula lake ereor
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With bit-oricnied protocals, the USYNRT auiemagically generates control characters ay initigted by
the software and inseris necéssary information into (he data strezm fo maintain transperency.

Typicai programming examples in bite and byte count-oriented prolocals appear in Appendix 1.

15 INTERRUPT YECTORS
The VT penerales twa vestor addresses, ane for receive d2ia and modem control and the other Tor
transmil data.

Thi receive and modem contral interrupl hay priority over the tranamit interrupt end 13 enebled by
setting bil 6 (BEXTTEXN] of the receiver contrad and status register (RMNCIE).

B hit & of tiee BXOSR iz set, o receiver mleriupt miy occur when any one ol Lthe following signals ts
asserted.

# Beceive Data Ready (RDATREY)
% Receive Status Ready (RATARY)
® Data Set Change (DAT S5ET CHL}

The signal DAT SET CH only canses an inteerupt if bit 3 (DSITENY of the RXCSR 15 2l2o set.

It is possible that a data sct chapge interrupt could be pending while a receiver snierrup s being
serviced, of the opposite could be lrue. In either case, the hardware ensuces what bolh brterrupi
TEquesls are recognized.

NOFE

The modem ziatus change circuit interprets any
pulse of two microsecomds or greater duritive a5 4
dats set change. This ensures that alt lepitimare
transitlons of modes staios will he detected. How-
éver, G 4 poer Line, nodse may be iwterprefed o w
datn set change. Softwire written For the DPY 1)
must accodnt for this goasibility.

A transmitter interrupl request occurs iF Transmit Interrupt Enable (TXINTEMN} is set when Trensmit
Buffer Bmpty (TBUMTY) becomes asscried.
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CHAPTER 4
TECHNICAL DESCRIFTION

4.1 INTRODUCTION

This chapter provides a 3-level discussion of the PV, Paragraph 4.2 includes & deseription of the
PPV fogic i functionsl groups ai the block diagram level. Al this level, 4 gencral aperational over-
view i alio discussed. The scoomd kevel of discussion is the delaifed deseription, which covers the com
plete DPV11 logic at the circuit schematic ovel, as shown iz the DPYIT prine sce '

4.1 FUNCTIOMAL DESCRIPEION

4.L1 Logic Description :
For discussion purpesey, the DPYLL logic is divided inlo the ten seetions shown in Fieure 4-1. The
sectjons are described in Pursgraphs 4.2.1. throuph 4.2.1.10, '

4.2.1.1 "Bus Transceivers — The Enlarfa;:r: for data, end address on the LS1-11 bux conasists of four bus
tramsceiver chips {TXOOB5). These function as bidirectional buffers between the LSE-i1 bus and the
DPV11 Logic. These transceivers provide isalation, address comparison, and vector generation.

4.2.1.2 - Read/Write Contral - The reagwrite conlrol logic comsises of 2 BOD04 protocol ehip and its
ussicisted logic. {t provides the conirol signais for accessing registers and strobing dote. It controbs
reading from and writing inle registers in both word and byte mode, and provides the deskew delays far
these operations, When data hes been placed on of picked vp from che LS¥-11 bus or when vecior
informalion Iiag been placed on the L51-11 bus, the rexd;/write control logic notiltes the processor by
nuseriing BRPLY,

4213 USYNRT and Bidirectional Buffer — The USYNIY provides a lurge porlion of the function-
ality of the DPV1t, The USYWRT is installed in 2 socket for case of replacement. It provides com-
pirte serialization, deserialization snd buffering of dats between the moden and the L54-11 bus. The
USYNRT also prowides logic support, vis program parameter registem, for busic protocol handling and
ermar detection.

The tri-slate bidirectional buffer provides the fan-out drive to accommodaie the numbcer of circuits the
USYNRT Feeds.

d2.1.4 Recetye Contral And Status Register {BXCSR) - This repister contains most of the comtrat
and slatus information perizining e recelver operation, ineluding the status of the lines ro and from the
dats set. The receive and data set interrupl snable bits are glso conlained 1o this reginter, but the re-
ceive interrapt cuable i actually generated by the interrupt logic. The high byre of the RXCSR is
read-only and the low byte is.read/wrire. RXCSE is both word- end it e-addressahle,

4.2.1.5 Trapsmit Contrel And Status Regliter - This register is the low byte of the parameter control
and character length register (PCSCR). (The high byie is internal to the USYNRT). T contamns arost
of the control and statgs information perrainisg to iransieil operations. The muintenance mode bit i
also a pare of this repister. The register is read/write and can be accessed agparately as the low byle of
the PCSCR or 1n word mode when the entire PC3CR s accessed,

+1
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a.E1.4  Intermupt Logic — Most of the logc for mtefrupts i contaimed in a single D003 intermapt
chip. The chip contains two interrupt channebs: one for receive and one for transmit interonpts, The
circuit gentrates a reocive interrupt when the Receiver Tnterrupt Enable bit (RXTTEN] is ser and one
of the following signals bacomes assented.

Receive Smioy Heady (BSTARY)
Receive Data Beady (RDATETY)
Modem Control Isterrupt Bequest {(MCINT;

MOCTWT requires that DSITEN (RXCSR il 5) also be set.

If the Transowd Fatercupl Enable bil (PCSCER Ml 6} s 521, o transmik interrupl is generated when the
Truisinit Bufler Empty sigdul [TEEMTY) is aszapded.

Receive intercapls hove priorily over (fansnal issecrupls.
4.2.1.7 Data Set Change Togle - This Logac 5 used Lo delermmine i the modem had & change in stetms.

Jumpers can be removed of instelled to allow any or uﬂ of the following signals to set the Data Set
Chanpe hit (RXCSR bit 15). :

RS-232-C BS5-44Y

Clear ta Sead {CTS} Clear 1o Send 1CTS)
Carrier Detect (CD) Beceiver Ready (ER)
Datz Ser Beady (DEE; Bata Mode (DM
Ring Indicator (RI) Leoming Call {IC)

If the Data 3ot lnterrupt Enable bif and Recsiver Imoreupt Enable [(RXCSR bilz 5 and 6) are buth
sel, Drata Set Change causes the interrupe logic to generate an imtersapl reguesl

4.2.1.8 Clock Circeit - The clock circuit consizts of 2 19,6608 MHz olf-(he-shell cscillator end two
T4LE3%0) dividers to provide the clock signals for the DPYE!L,

4.11.% EIA Level Converters - Thesc circuits contain drivers amd receivers necessary for converling
from TTL levels to BIA levels and from ElA levély to TTL fevels. There are drivers and receivers o
accommadate both RE-423-A (REA448 compatible: limited te ciock snd data) apd RE-423-A (RS-232-
. compaiible} electrical standards. Selection of RE-422-A or R5-423-A interface standard is provided
by wirs-wTgp jumpers.

421.10 Charge Pump — This circuit converts the +12 volts to a nzgative voltage to power the RS-
423-A drvers.

4.2.1 [eneral Operational Ovarriew

This discusston describes the relatogsships between the dilTerent seclioos of the blovk diagram from a
simmlified operationa] viewpoint. It = asaumed for the purpose of this discassaon that the DPVIET will
be aperated wilh the interrupts enabled. A simplified diagratt which emphasizes the funchions of the
USY™ET {Figure 4-2) is refergnced for bath the receive and transmit operations. Bit-oriented protocol
{ B3P} and byle count-or character-oriented protocolz (BCF) are not diseussed in detai! here,

4.1 %1  Recelve Operation - Serisl data from the modem entars the ETA receiver where it is con-
verted from EIA to TTL level. This FIL data ia then presented dircotby to the receive serfal input of
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the USYWRET. At the same timae the EIA receiver cmvraﬂs the recoive t n'sm; signal from the nwrdem
te TTL level and. prescats it 10 the USYNRT. The USYNRT uses the timing signal to controi the
amsetibling of the incoming data characters, As the informarion enters ihe USYNRT, syne-detocs and
flagadetect ciccwits check for FLAG (BOF) or SYNC {BLP] wrtil thare is 3 watch. When a mateh
accurs, asserbling of data chameters begins, Error circuitg check for errors while the data is being
agaeithied, When a character is assernbled in the receive datz shift repister, 1t is then tranklerred fo the
receive data huffer, and the USYINRT timitg and control ingic generetes the signal receive data ready
(RDATRY) Interrupt Hegie tsed this signdl to-procuce 34 interrupt reguest o the processor. When the
PrORESIOL responds to-the interrupt request, the interrupt logic caused the bue transceiver gircuils o
assert m,., a:gmcla'md rm:mr and the interTupt sn:que-ﬂ;:r:. tales plaps.

The processar moiw FI!l"IE‘.-'i:E- the dacn rom. the receive Ii:i‘l‘.a buffer which resety the intermipt condition.
Te do this the processor asserls the 2ddresy of the buffes and the tiecessury Gonlrol sigaals on the bus.
The. bus transceivens recogrize 1he address and énable the rend/write conwol logic. The vead/write
contro! logic then generates the mecessary control signals 1o select and redd Froe the receive dara bul-
fer {low bvte of RDSRY. Date in the bufier is sent threueh ine bidirecticoal oré-state bufles to the LS1
11 bus trapseeivers where il 13 enabled onto the LSE'—I b ks andpicked up by the procssser. The US-
YNRY is-double-buffered so that whils the processor iz picking up the chasaster Inam the receive data
buffer, the receive deis shifl repister is alr'eadr- apstmbiing a second c!:urar:,tr.r This process £ repeated
OntE the m'rtjrc rm:m..-a‘g: 1 na:n:m'-ed

4,222 Trammit Ogersthin - Whm the processor wishes Lo serd dela 10 the madem. it first places
the addiress of the Lru.n:-.ﬂ‘u[ brufFer {low b}tl: of TRERS ared the neceasary conieol signals on the 15115
bus.

The !;.:_15 tfansceivers recognize the address snd enghls the reed/wrile cantrot Ingic which selects the
registcr. The procesdor then places the: parallet data o the 181-11 bus ard 1he sead /write control logic
gates it through the bus trensceivers and writes it into the trossmit buffer, When o character s written
it the transmit data buffer, 111s: LISYNRT transfers-it to its \ransmit shift register and asscris
TBEMTY. Once the choracter iz in the shift-register, the TEYNRT baging to sorialize and rond it by
means of the sarial output line o the E1A dnvers. He.:r-: rhs mnfcrta-d fmm TTL o EIA levct and sent
to the modem.

TBEAMTY cauwses the interrupi logic to gi::'n:'rat: an interrlapl request (o the processor. Af the come-
pletion of the interrapt sequence, the processor repeats the process of addressing the transmit baffer
amd :,cm:lmg anmha: cha.rm:tcl This operaticn conlifes unut the entive messape has heon seat,

4.3 DETAILED DESCRIFTION
The vircuil operation I8 described in Paragraphs 4.3.1 throagh 4.3.%,

431 Bus 'I'mumei'rm . :

Daia, addrass pnd conteo) signelr Tnove hetween the LEI- bus and the DPY11 by meens of a group of
buis transeeivers. The bus trandcéivers are conttined to four DTS trﬁnsn:ener chips end perform the
fnllawing fum:tmns, )

&  Address selettion)decode '
® [Data wandfees to and from the LEE-11 bus
#  VYeotor generation

£3.1,1  Addreas Selecthan - Fack DPVT] is assigned Tour comecutive addresses thel zre Jecoded w
penerate control signals to enable five regiatérs inthe DPVI1. Four addsesces are able to access five
regislers because two of the registers (RDSR and FCSAR] shere the same address. RDSR is a read-
paly register and PCSAR iz o writeonly regisies, Relfar 1w Chepter 2 for address assignments.

4.8




When the soflware communicates with the DPVLL, it does so by placing the address of the regiseor it
wishies Lo ducess and the necsssary controb sipnels oa the LS1-0! bus. The DPY11 checks the address w
see If i 3 within the range assigned 1o ie. IT so, acopss to the repister is allowed. Parapraphs 4.3,1.2
throigl 3.3.1.4 deseribe the decoding of the addres:. :

4301 Address Decode - Address decoding fs accomplished in the DCMNS chips where a CRIMEDATIZON
s tade of the BDALGS ihrough BDAL L2 lines wi.h the siates selecied by the address jurpems W2y
through W3S (Reler 10 Chapter 2 for address selection and jumper conrectionsy, Eacl DOWS chip
looks #i three address lines and comipares cach of them againsl a corresponding jUmper commection,
When each address line agrees with is jumper input, the DCGOS ossects pin 3 high, 1F ali four DCHOS
chips have pin 3 assereed, the address on the bus & within the range assigncd to this PV, When this
condiiion exists, the register decode cireuit is enabled 1w atlow sccess tn the specific register being
addressed. Motz that B AL through BDALOZ arc not used in the uddress sompare, Line wero is
used i byte selection and lines one and 1wo are wsed o selact o particuler register. Register selection
ind Byie operation arc discassed in Paregraph 4.3.2.

42305 Ty bigia Trousfers - Ooce the address has been accepted and aceess to the selected regiuter
s bren granted, data wansfers can loke pluce on the bus. The DO chips pandle this function toe,
Caomsider firet the operation in whick the processor is sending deta lo & Fegater i the TPV, Tn this
cwse, the UTKISs wonld be placed in receive mads by 5 high on pin 4. Thiz is o resull of contro] sigmals
pluced on the bigs by the processor. In the receive mode. dala 0 tne DDAYT.D tarough BDATL LS lings is
passed through the D005 and mede avnilable to the regisler on the DAD through DAES lines.

When Lhe processor iz requesting mivrmmbon from onz of the DPV L teaisters, the DEODSS ane placed
i teansmet mode by a high oz pin & In the transmit mode, data from the sslected repister is presented
w0 ihe DO an e DAL throvgh DAYS fines, The DOA0Ss Lhen pass thiz data 1o the bos on tae
BEALD through BLMALLS dines,

4014 Veehw Generadion — A (hind fupction of the DS chips is veowr peneration. This is accom-
plisked by daisr-chain atrapping W40 throngh W45 0 W46 in ithe pruper eoemfignration for the vector
address desired. Refer to Chapter 2 for information on vector assignmenis and jumper -conmechions.
Wah 15 high when the vector is o be sent w the processoe The signal VEOTOR H e asgerted by the
imerrupl logic during an indeerupl sequence. W45 corresponds 1o BIFALS and w43 cortesponds 4o
BLALE : .

4.3.2 Hesd!Write Controd Logle . :
The read Sweite comrol legie contains eircuils for controiiirg ropister decoding, USYSRT operavioes, s
and BRIMLY. A demcription of each follows. '

4311 Regstor Becods (Figure 33} - The seleciivn af individua! registers within the DPY L is a-
counplished by a DOO04 protecol chip and ils asweiated Ingle, This circuil i enabilcd by an address
wialch from Lhe DCUs, When enabled, the DCO04 decodes address Lnes | end 2 ta produge aue of
toue sebecl signals. These seloct lines, bowever, do mot diréetly select 1he registers. T registers share
the sarme address, e being o read-onlv and the ether, a wiitconly register. Chie entire regiseer and the
lawy Ivde ol anuther are exterrad so the USYNRT. For these reasons, addliiona] gules are used wisll the
seleet lines 1o properly select the one register e Ove 1w be accessed, Thoss gates use bvte and weite
vigmals 19 ald i the regisier selection. T2fle 4-1 shows Lhe regisler selection based on the three low-
erider address bits, |

o NOTE
All reglsiers can be weonssed i cither word or Byte

mnde. Howerer, veading vither byte of the RXCSR
riseis certain status Bis b both byics.
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Reading ehther byle of the RDSR resets data snd
certaln states bits in hoth bytes of fhis register as
well as bits T and 10 of the RXCSR.

MOTE :
The addresa fnpuis 16 the DOOM are joverted,
thereby runsing u seveise order on the solext Haes.
P 17 corresponds 10 scleci O and pin 14 coree-
sponds to select 6. This applies also to the OUTLE
(pin 123 and OUTHB (pin 123,

43211 USYNET Coniret - Most of the controf signals for the USYNRT are gencrazed by the
130004 and its agsociated logic. This parapraph describos the conlrol signals and their fumctions.

ADRD, ADR I, and ADR? are used to select a register within ihe USYMNRT, They are eneoded as
shown in Table 42 ADRE is used in cosjuaction with BYTE OF fa select a byie.

WRITE USYNRT is used to control writing into or reading [rom regisiers within the USYNRT.
When it is asserled, a write operation 5 indicared. When it is not asserled, 2 read operation i in-
dicatcd. WRITE USYNRT is generuted by ORing the OUTLE end OUTHB qignals {rom the DCO0M.
OUTLR znd OUTHB ars used to write dats into the bow byte, high byte or both byzess of 2 selected
register. They are gonerated by the DCOO4 in response fo the bus signals RWTRBT, BOUT, aod
B ALMY OUTLE and OUTHE do not directly contral byte ssleclion Tor the USYNRY but are wied to
generate ADRG and BYTE OF.

BYTE OF is used to indicate to the USY NRT that 2 byle vperation is w0 be performed on the selected
repiater. It is generared during 4 write operation when either OUTLE or OUTHE but tot bath are
maseried.

PPEMA {Data Port Babied) s used to epable the tri-state data bus of the USYNRT end sugpiy the
necessaty 1iming for transachons hetween the USYNRT and the cxternal eirguits. DPENA stobes the
dats Tor write or read oparations. it is gencrated from che regisier sehoct signals and the output of pin &
af the DCH4 chip which results directly fram BDIN ar BDOUT. Deskew delay is accomplished by
asing & T4LS164 serial o parailel shift register. Pin 8 of the 1DCO04 is used as Lhe seriul inpus to the
<hilt register which in clocked by & 100 rs clock. Inilielly the serial input is high and the shift regisier
cutputs ace alf high. 100 to 200 ns afier the serial in goes low, DPENA becomes assertad 1o strobe the
USYNRET. DPENA retnains asserted for at lzast 300 ns 2y determined by pin B0 of the shift vegister.
For read operations, DPENA will romain usserted until BN becomes not asserted, This is to ensure
that 1he data i< on ike bus when the processor steobes is. For write operations DPENA will be aaserted
[or 304 ns.

BRPLY {Bus Reply) mdicates to the pracesser that the DPVTL hes placed data on the bus or has
received data from the bus, It is generated Trom the same circuit us DPENA and s agserted 300 nx
after DPENA. BRPLY remains asserted ualil the processor responds by aspating BN or BDOUIT.

Figutc &4 shows ihe timing for the generation of DPEMA and BRPLY for a read operetion. Figure 45
ahews the timdng tor o write operation :

433 USYNRT, RXCSRE, and PCSCR

Mgt of the registers used in the DEY ] are conlained within the USYNRT. The recetve controf and
stitee register (RXCSR) and the low byte of the paramctor contral and characler length reghsier
{PCSCR) are external Lo the USYNRT. The USYNRT and the eateroal registers arg discusaed in
Paragraphs 4.3.3.1 through 4.3.3.3.
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Table 4-1 Register Salection

AR . Reglster

—_—t e ] )

!
L

H 3¥™C L I

o ——

BXECER fward or low byie)
BRXCSE (high byte)

BRISR (read) or PCSAR {write)
RDSR o PCSAR (high bvie)
PCECE (word or low byle)

;
i PCSCR (high byte)

TDER (word or low byeed
TDSR (high batc)

—_— 0 D —

——e s e

RDSE (read onlv)
TDSR

POSAR (write only)
POSCR ehigh Dyte)
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Figure 44 Timing for Read Operation
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4.3.3F LSYNRT -- The universi! synchronous reeeiver /transmitier (LISYNE F) funclions us a lxrge
scalie integralion (L51) subsvstem for synchronous commuenications. The LSYNET provides the Ingic
SUpnart, il program parameter rogisiers, lor basic promocal handling and creor detection. Protopal
hundling by the USYNRT canforns to standardy imposed hy Dese protocobs, but iz stighely ditferont
in cach verswon of Ehe USYNRT. The 5025 (2012517400 s implemented in che DPY11. For mare
details b the USYNRT, refer to Appeadiz B or to A-PS%21] 25! 7-00 Purchase Snecification.

4.3.11  Recerwe Contral and Statns Register (RXCSR) - The RNCSR s desorited g detoif in Chap-
ter 3. it ig 4 buller and line driver consisiing of (v 741.5344 chips and one 7405074 hes D Mipflop
The low vie can be read or written 1mo but the hizh byte ean ondy be read. Fhe write TR T TP
om the positive Liaesition of WREGD, The repister can be read when REREGD i asserted low.

4.3.33 Farameter Contral ang Character Lengih Register (POSCR) - This reginter is descrined in
Chapter 3, Lis opper byte s inlernal to the DSYNRET and ies lpw byte s external. Throe bits (0, 3, aad
4] of the tow byte of this register are dicectly program-writahle with bil zern being wrireeanly. Bit 6 s
pragram writable bl 15 & fuaction of the interrepl cirouii,

ddd  Todervapt Loghe
Masy of the fogic Loe inlerrupts is contained in a single DCOOF jnterrmpt chip. The chip containg Lwe
inferrupt channels: one fir receiver and modem eamtrsl Intermupts and one Jor trarsmitter intarrupls.

T receive and modem control interrupt has the higher priority and may accur when receive inarrEpl
endble (R TNT €A} is set and any of the following signuls become assermed.

Feceivs Dats Ready (RDATRYY
Eeceive Status Ready (RSTARY)
Mata g1 Change [DAT SET CHD

Notice that DIAT SET CH -equires that MO INT ENA (RXCSR hit 53 alse be usserted.

o e e o o o
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When a register in the receive seotion (R¥ECESR or RDSR) iy accessed: i.e., when SETVICLUG 8 receive
iterrupt request, the receive interropt request is disabled for 600 ns by 1'1& output on pin 5 of the
T4L57] fip-flop, ‘t"]iLs is ‘done *ﬂ ensure that any modem control imterrupt reguest that might have
occurred while servicing the receive interrupl regquest, is recognized. When the flip-fiop is neset by the
600 ns signal, & negative to positive tremsition is recognized on pin 17 of the DO if o moden control
interrupt request s present.

A transmitter interrupt is gersrated by the DOC0A3 i the TBEMTY signal is asserted when transmirter
interrupr enable (bit & of PCSCR) © set.

Both the TX (NT ENA and BX INT ENA bits are foeated phvsically in the DCO03 interpe chip
akthough they sre functionelly part of the PCSCR and RXUSR respeeively.

The bus interpupt request {BIROY is asserted by the DO for cither a receive or transmit interrupt
request. The processor responds o BIRLG) by asserting BIAKT and BDIN. BIAKT is the interrupt ac-
knowledge signul. 1t is passed down the priority chain until it reaches the section of the interrupt chip
that initiuced the request.

When the interrupt logie receives borh BDIN and BIAKY, it asserts the signal VECTOR, VECTOR
enables the assertion of the vector address by the [DS003g, 1T the interrupt is a transinitéer interrupt,
the ROSTE wigna] would assert vector address bit 2

425 Data Set Change Circwit (Fransition [etectnr)

The data 221 chaage circuit coasists of 4 7415273 D-register, exclusive NMOR gutes and two flip-diops.
Sering of the Data Set Change hit (DAT SET CH) is determined by the configuration of jumpers
W24 throogh WZES, Any or all of the foilowing modess signals can sel DAT SET CH if o2 associated
Jumnmrer 15 inst1iled,

RS-231-( '. RS-140 .
Clear 1o Send (CTS) Clear to Send {CTE)}
Cearrier Deteet (CD) Receiver Ready (RR)
Diata et Ready (DSR) Date Mode (DM)
Ring Indicator (R} Tncoming Call {1C)

"fhe modem chamge cireuit Wtesprets any pulse of
twn microteconds of prealer duration as 3 moden
stagus  change. This ewsures that all legituste
mndem shitus chasges whl be-detected. Howerer, oo
a poaor Hoe, ooise nay be hnerpreted as 3 modem
st3tus change. Sofiware written for rthe DFVEL
must weceunt Por chis possibllity.

4.3.6 Clock Circuit

The clock circuit consises of an off-the-shelf 19.6608 MHzx cryseal pscillator, and two T4LE350
pounters. The 19,6608 MHz signal in divided by the counter circuits to produce the Faliowing four
cleck sighals,

. LOCAL CLE (48152 kHry) - MNormaily jumpered o NULL MODEM CLE (W1¥ and
W2y and used as the dats clock.




L+

DAl CLE (1.9661 kRz)} - Norsymmetiical clock available Tor dizgnostic purposes {not
revommnended {or local communications). Tt becomes the sransmit clock when the DPY1] is
placed in disgmostic made. DIAG CLK can alse be jumpered to LOCAL CLE for 50 iz
operabion bt sortie of the tests must be omitied.

las

18 CLK.I:'?-S 304 MHz) — Used to clock the shift register 1o eatablisk delays for DPENA
am! BRPLY.

4. Charpe PUMP CLE (491,52 kHx} - Thed by the charge pump ¢iccuit and transition detec.
LGT.

4359 USYNRT Timing — LSYNRET tomung for the bransmit snd recsive seetinng oTiginates with []1:_—:
maderm and iz gated throogh the ANDAOR invertér to the DSYNRET.

During normal receive daks transfers, the T4LS51 gaws receiver iming from the modem 25 reccive
clirch pulsz (ROCP) to the TSYMNRT. Tf the modem vlock stops wich the last valid data bic, Beceiver
Ready becomes nat asseteed. The next positive transition of the WL LE MODEM CLE canses T4L5T4
min & to go high, thuy substituting WELL MODEM CLE for modem receive tinung, 1e 1his way, the
PRYNET receives the necessary 16 clack pulses to complese s operation after she modem has
stogped sending. .

Duering mormal transmit data transfer:, {iming Ter the TISYMNRET @5 pated from the medem through the
T4ELE51 pin £ o the USYWRT.

In maintenance mode, the signal MEEL disables the modem tnong and enables the I3IAG CLK as ihe
cloce for the BEYNET.

4,35 EIA Beceivers

26L532 guad differcotial Lne receivers are used o ascenc sivnals and dara from ihe modew, Fumpers
W2 throngh WiIT are teeminating resistors which may be conoested for BS-822-A bird must be dis.
connected for RY-422-A,

4.3% EIA Deivers
Twa types of drivers gre used to send signals and dats to the modem. 9638 drivers arc wsed for RS-122-
A gad BE36 drivers arc used for RE-F23-4,

£310  hiaintegance Mode

The TISYNRET i placed in smaintenance made by seiting Maintenanoe Rode Select (B2 5 of the
PCECR) When Uns happens, the seriad oulput of 1he wansmic secilon 15 mteraally Juoped back aos
sariab inpt sod the transmit serab outpat s beld asseried. Al clocking of both the receive and trans-
it sections s cosirolled by the transmitter elock mout. This sipoal s dertved frvm the 2 ke clock as
determined by the T4LE51 ANDOR nverier,
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CHAPTER 5
MAINTENANCE

51 S{MIPE '

This chepter provides & complete maintenance procedure for the DPYTT and includes & Hst of required
ket eguipment and diegnostics, The mam&cnﬁ;wr: E-l'nlum}phv and procedures for preventive and correc-
tive imnintenance are discussed,

£ TEST EQUIFMENT EEﬂﬂMMENDE!}
Maintenanee procedurcs fm' the DPY1T require the test equipment and diagnostic programs hsted in

Table 5=1,

Table 31 Tesi Equipment Reconunended

Equipment : Manefacterer Deslgastion

Mulkiimcter r Triplett or Simpeon Model 630-MA or 260 or
. . : equivalent

| Creilloscope f T'@Hmﬁx Twvpe 453 or equivalent

H 10 Probes {2) 'I':I-r_tmnix | Pe0% or equivalent

Module extenders | DIGITAL - W4 {double)

Cablo turp-arowd DIGITAL - HIs

CONngctor

Omn-board test DiGﬂ'AL - H3260

conmedtor

Breakout bux [ Y

L8 ki - DIGITAL - £I314-KB

Document oty ZI314-R Y

Docurnent and :

peper laps LZI314RB

Paper taps only ' 2J314-PB

Fiche | Z)314FR

Y |




53 MAINTENANCE PHILOSOPHY
o basic aperoach 1o DPY 1 [ogil ssolation a2 the wae of stand-aicoe disgnostic prograns and mainte-
nance mode fentures supported by the hardware.

Typical apptications of the PEVLL do not allow leagthy teowhleshooting sessions; theeciore, the mainte.
nanec phiicsnphy in the ficld is madnic swapping. The defoetive moduic 13 returned Lo the factery for re-
pair,

54 PREVENTIVE MAINTENANCE

There is no senedated preventive mamienance for ke DEV1 L Prevenlive molamemanee for the PV
is inteprated into e corresponding system preveniive mainienakoe and coasists of checking the power
supply wvoltage Whenever the module or cobles” bave been disturbed, disgncostics {specifically
TG, ST and DOLT) should be run to verify proper operntion,

25 CORRECTIVE MAINTENANCE
Sipve the [mht repluceable units are the MEADN) and the cabies, all dizgnosis shaould be dirceted Lo
izolation of oac of thees compunents.

NOTE
The operating jumper configuinitdon of the DIYY1)
modrie eivg serviced shoold be recorded pricr (o
any changes for maiplenance purpeses. This will fa-
cilitate reconfigmring the mndule when the servics go-
fivify is compief,

£5.1  Mafmtepunce Mode .

1o aid m troubieshooting, the DFY 1] s 2 soffwareselectable maintonanee mnde which causes the
serial petpat of the USYNRET o be internally conpected o bis seriad input. When in mamtenance
mads, serial deta fram the modem s disabled amd the send dnd reccive biming from the moder: are
replaced with = clock signal generaled oo the BMEOZD wodale. The clogk rate is 2K b/s.

‘Fhe diagnostics narmally operatle with aad withoet the Mainicoanes Medz Selest [MSEL} bit set. In
thiz war the USYMNET chip can be Ldated Teom the pervaiteder of the vircuitry,

552 lLoopack Ceancotors

Th= cable louphack coanecior shipped wilh he DPY1E-DR (bunaled 1"mmr} s the H3250, Thiz cue-
wector 1s pommected o the modess end of the BUTAL cable wher it iz wspd, ™o cables ar test conneclors
are shinped with the DPV]1-DA {unbaadled versions). A orrboard comnzctor {H3260) can be pur-
chased sepavately {see Puragraph 2.5 and Figure 3-4) for eonnecting to J1 o the M3020 modube. I
provides for testing of alb MEB020 logic.

8.5.3 Dhspnasiive
PV disenescies 2id i the solation progess and shouid be ron when o mailuncoon s indicaled.
Cragrostics should also be run to vertfy oporation afrer vepair.

To enxere that sl RIR0M fupic virewnls a5 checks
ed, (m-board lest connecior L3200 meost he used,
Hawever, the DPV 11 syztem cannoi be gosumed $o
b fhovoughly checked wless the DIGITAL wup-
pliced eable s wdso tested.

iHapnosticas mmr be nm with o ceble Brn-sroesd
connector  (HILH2) al the ododes ed of the
BC2nE-25 enble.

5-2
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- which function as follows.

The following diagoostics an available to aid in the isolstion and verificatios process,

5.53.1 CVDFPV® Functional Diagmostic - CYDPY® is designed 1o verify the fanclionatity of (he
DFEV11. No resolation 0 the chip is interded. CVEPY® iz & stand-alone program that must be exe-
culed under control of the PDP-11 disgnostic supervisor (D). Errors are reported 29 they acour in the
program, unless they are Inhibited, and conform to the DR error répori format. For information on

kowding gnd running of the DS, see Appendiz A,
CVYDPV* iy compatible with XXDP+, ACT/SLIDE, APT or ABS. I consists of 2 musher of tests

Teat MNo. Description

i ‘ini‘uﬁt'im: ithat sddresning the RQE’.ESR?&:::; nat CRUAS A Nonexistent memory Lrap.
2 ‘Verifies that the DPV11 may be properly initialized by a Master €léar or L)1 Ree
o1,
3 "Writes 2ug reads dita par_hén'gq- into adl writzble bits o verify bit validily and address-
ing paths.
4 Enables and ensures thut the tramsoitier i activated,
s ' Verifies that TREMTY is asserted and claured propecly for all nossTble i:pnd'iﬁnns..
& Verifies proper operation of the transmiv interrupt.
7 Ensbles and ensures that the receiver is activated, and RDATRY is asserted properly,
) Yerifics proper operatiom of the receive intercrupt for the reception of dalu
0 ¥erifies proper operatiom of RSTARY for all possible conditions.
10 Verifies proper operation of the receive intermupt for status.
1 Ensurcs that both {ransmit and receive interrupts are recogaized.
11 ¥erifies proper operation of all modem: status bits and cnsuces thet DSONG is set when
a trangition ccours.
13 Verifies that an interrupt is recgived when DSCNUG is st
14 Verifies that if a DSCNG oceurs during a receive interrupi, it will be recogaized.
{52 Yetifies proper operation with bit-orienied protucols (RO,
21-23 Yerifies proper operation with byte count-oriemted protocols (BCT).
24-28 Verifice CRC and VRC functions.
st Yerifics mainlenance mode noninterrupt data operasions.
30-35 Verifics BOP datz opevation
374l Verifies BCP data eporation,

- 53
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41 Verifies DDOMP meceape prowocol and message transmission.
42 ‘v‘crjﬂm'high-spccd BCFP data aperation.
43 - Verifies htgh-—spﬂcd E!-DF duta operation.

5.53.1 I]-E{"fx'll CXDPY Module - CXDPY cxercises up to six consecutively sddressed DPY1]
synchronous interfaces as Lhey refate to the total system configuration. 1 s very vseful in determining
whether a RDPV11 is the failing component among other aystem componsnks 10 8 SySlem enviromient.
It iz 4 gvetem exerciser and does nol operate as a stand-alone tese. Ti must be confipured and cun 2y
part of A total svstem exerciser.

The DEC,/ X 11 Systemn Exerciser st be run after the sland-alene diagnostic CVTIPY¥ has been run
It determiges if the DPV1] or another deviee adversely affects the total avstom operacion. For more
information on DEC/X11, refer to the RECIA! Uier Mamunf (AC- H-‘“JH-HFEI and DECY!H
Crogs-Reference (FAC-F055C-ML)

5.5.3.3 Dhats Conunusheatdons Link Test CVCLH* (DCLT) - DOCLT i3 & communications eguipmenl
maintenanee tooi designed to isolate failures to either the interface, the telephone communcation boe,
of the modem. 1t exorcises DPFY1] to DPV17 linke.

DCLT 3 XXDP+ or APT cgmpauible and runs wnder contrn] of the d:’aimmtiu supervicor {DS) (380
Appendix A). It roquires 24K of memory. For more information on DCLT refer 1o CYVCLH® docn-
meni AC-FIE2A-MC,
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APPENDIX A
DIAGNOSTIC SUPERVISOR SUMMARY

A1 ANTRODUETTON
The PDP-11 diagnostic sepervisor is 4 softeane. ]’ﬁckagu that performs the following funslions.

&  Provides mun-time suppart for diagnostic programs running on 2 PDP-11 in sland-afone mode

#  Provides & comsistent operator interface o Jopd and mn a single dispaostic proprem or a
seript of programs

Provides a cammon programmmer interface for dizgnostic development
# [mposcs 2 common struciure upon diagrostis programs

#®  Gudrantess compatibility with warious load systems such a5 APT, ACT, SLIDE, XXDP-+,
ABS Loader

#  Performs nondiagnostic funetions For programs, sech zn eonecle 170, date conversion, Lest
sEjuencing, program aptiong

Al VERSIONS OF THE PIAGNOSTIC SUPERVISOR

File Nume Ermrﬁnmmt

HSAA ¥+ 5YS XXTIP-+

HEAB ** 55 APT

HSAC ** 8Y5 ACT/SLIDE

HSAD “* S5YS  Paper Tape (Absolute Loader)

in the above file names, “**" siands for revision and paich level swch zs A0,

Ad LOADING AND ETTMNMNING A SUPERVISOR THAGNOSTIC _

A supcrvisor-compatible® dizgnostic program may be loaded and starled in the normal way, wsing any
of the supported load systems. Using XXDFP+ for example, the program CVDPYA B ir lopded and
started b typing R CYDRPVAL

The diagnostic and the supervisor will automatically be loaded as shown in Figure A-1 and the pro-
gram started. The program types the following mesaage.

DEE LOADED
DMAG RUN-TIME SERVICES
CVRPY-A-D

* Ta dedermime if dagnoatics s supervisor-compalitio, use the Ll commmand wndar the Setep wtility (ses Paregraph A5,




MEDP+ S DPAGNDSTIC SUPEAVISEOR MEMDRY LAYOUT
ON & TEEW MM MEMDSY] SYETEM

ALGRESS
1IR3
REDP
QFOoOn 0 | ]
DHAGH ETIS
BUFERV-EDR
A
DO [ [ e -
i
] —
OAGHNOSTIC N
AROGAAMN
el ALY
Gz 150
MG 10

WK-22TE

Figure A-1 Typical XXDP— /Diagnostic Supervisor Mamory Layout

DIAGNOSTIC TESTS
UNIT 15 DPYL1
DR =

DR == ia the prompt for the dizgnostic sapervisor routine, At this poitt 2 snpervisor command must be
entered {the supervisor comnands are iisted in Paragraph A.4). '

Five Siteps to Hun 2 Supervisor Diagnostic
1. Enter Start commund,
When the ':p'rh-rri.l:l-t DR== iy issued, type:
S TAPASS:]/FLAGSTHOR :::CCR“;:-
The switches and flags are optional..

2. Enter numibcer of units to be tesrcd.

The program responds to the Start command with:

. § UNTTS?

Ar s poinl eanler the nuenber of duvices 1o be 1ested.

A2
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Angwer hardware parameter yuestions.
After the number of devices o be tested has heen entered, the program respands By asking &
numiber of kardware quostions. The snuwers to these guestions are wsed fo build hardware
putitneter tables in TOSTFY. A sorics of guestions is posed for- ﬁmh device 1o be tested. A
“Hurdware P-Table™ v built for cach device.
Acswer software parameser questions.
When afl the “Hardoare P-Tables” are built, ihe program respomls with:

CHANGE 5W? '

17 other than the delfault pamameters are desieed for the sollware Gype Y. Tf the defawit pe-

- rameters are desired, type M.

Lf vou type Y, & scries of softwars quesnions will be asked and the answers to thess will be
entered into the “Software F-Table™ in memory The software questions will be asked only
once, regardless of the number of enils to be tested.

Diagrastic sxccution.

Adfter the software questions have been anawered, the diagnestic begins o mm,

W hat happens next i8 determined by the switch options sefected with the Start command, or
errors oceurring during execution of the diagnostic.

A4 SBUPERVISOR COMMANDS
The supervidor commands that may be jssued in response to the DR > prempt are az follows,

2 & & & & @

Start - Staris a diagnostic program.

Mestart - When a disgnostic has stopped and controd 15 given back to the supervisor, this
command restares the program from the beginning.

Continue - Aflows a diagnostic to continee renning from where it was stopped,

Proceed — Causes ti'_m diagnostic ta TERUME with the nﬁt et after che one in which it haliod.
Exit ~ Transfers control to the XXDP + monitor. |

Drop ~ Drops unity specifisd wwtil an Add or Seart cumm;znd iz given.

Add - Adds l.m.its specificd. 'fhcsp ﬁnits mreat have beoon pm.?iuuxky dropped.

Print — Primts out statistics i availuble. |

Dhsplay — Displays P-Tables,

Flags - Lsed to change tlags. .

FELAGS - fll.u:m flags.

Alt of the supervisor cummandr. excepl Exit, Pont, HH.E,E_ and ZTLAGS can be used with switch op-

LL0s,

A-3



Adl Commzed Switches ' :
Switch eplion m:-:jr be used with most supervisor commands. The avaitable saritches and their [unclion
are ws follows. :

.-‘TEST‘S - I.Tsn:l:l ta spei(ly the tests o ba run (the defanlt ik aJl tc:mu Ap example of the
tests switch used with the Start commend o run tests 1 through 5, 19, and 34 throvgh 38
would be:

DR>=> START/TESTS ; 1-5: 15 ; 3438 <CR>~
S PARS: — Used to specily the number of paraes for the diagnosiic to mn. For example:
DE> ETART/PASS : 1

In thiz example, the disgnostic woeld complets one pass and give control back fo the seper-
visar,

JEQP: —T4ed to specily how many pasizs of the diageastic will necur before the end of poss
messape 15 printed (e defaolt is one).

JUNETS: — Used o spesify the units 1o be rurn. This switch is valid only if ™ was cntered in
responss o the CHANGE FIW? guestion.

JFLAGS: — Used to cheek for conditions wnd n'mdﬂ':,' FTOgram c‘iti.-"l.lt":m aceordingly, The
conditions ehecksd for are’ aa Tollows.

‘HOE —Halt an error (transfers control back o thi: nu}'h::m:—n:- }l

LOE, — Toap on errot

JER — Tnhibit errar reports

JBE — Tnhibit basic ermor information

JXE - Inhibit extended error information

PRI - Print ereord au line prister

:-PNT — Frinl the nomber of the tes! being execuled -prinr 10 edecuiion
‘BOE - Emng bell on error - |

UAM — Run in unattended mode, Bypuss nia.uual. intervention tests
:iSR - Inhitit .sta.tist il reports ..

1O — Tmhibit dropping of units by program

Ad42  Control/Escape Characiers Supported
The keyboard functions supporied by the diagnostic supervisor are as follows,

COMNTROL C (JC) - Returns control to the supervisor. The YR > prompt waeld be typed in
response to CONTROL C. This function cin be typed at amy time.

A4
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& CONTROL Z (1Z) - Used during bardware ot software dizlogue to terminaie the dialogne
amnd salect default vaiues.

® CONTROL O ({0} ~ Disables all printouts. This ts valid onty dering o prigtowd.

@ CONTROL 5 {}S) - Used during a printeut to tenrperarily freezs the printout.

® CONTROL O () - Resumes 4 pristoud after o CONTROIL. 5.
A5 THE SETUP UTHLATY
Setup i u utilily program that allows the operator o create puremeters for 3 supervisor dispnoatic
prior Lo eaecution. This is valid for either XXDPH or ACT/SLIDE environmants. Seiup asky the
hardware and sofiware guestions and builds the P-Tables,
The Tollowing commands wee availubie under Setup.

Last — list supervisor diagnoatice
Eetup — create P-Tabiegs
Exit - retern control to the supervisor

The formal Ior the List commaend is:

LIET DDONFILE.EXT
Its function is to Lype Gic File name and creation date of the file specified if it i & revision C ar later
superyvisor diagrostic. I ne file name is given, all revision C or later superviser diagnostics are listed.
The default for the device is the system devige, and wild cards are accepted.
The format for the Selop comimamd s

SETUP DDN.FILE EXT=DDNFILEEXT
It seads the input file specified and prompts the operator for information to build P-Tables. An output

file is created to run in the environment apecified. File names for the output wnd input files may be the

samme. The cutput and input device may be the same. The default for the device sk the system device
and wild cards are not acceptad.
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APPENDIX B
USYNRT DESCRIPTION

5025 Univerial Syschronous Boecebver / Transmitier (TISYNRT)
The data paths of the USYNRT provide cotnplete serialization, deserialization and buflering. Output
sigimls ave provided to the USYNRT controller to Indicate the atate of the data paths, the commeand

fields or recopnition of exlended address flelds, These rasks must be porformed by the USTYNRT con
troflet,

The USYNET is a 40-pin dual-in-line packape (DIF). Figure B-1 i a iterminal connection [ideni-
fication} diapram,

Data port bite DPOT:DIP0O are dediceted to service four 3-bit wide repisters. Biis DP15;DP0Y service
cither control infommation or status registers, The PCSCR register 5 reserved. (See Figure B-2.)

Purchase Specification 2112337-0-0 provides & detailed description of the 5025 USYNRT.

B-1
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APPENDIX C
IC PESCRIPTIONS

C.1 GENEEAL
This appendix containg data on thl: ESI-11 -r.:hq:h and some of the unuswal 1Cs used by the DPYIE. The

other ICs are common, widély-used logic devices. Detailed specifications on these chips are readily

available, and hence are not inchuded here.

C.2 DCo03 INTERRLPT f'HIP

The interrupt chip is an 18-pin RIP devies, It {:—ruﬂd;ﬂ the i]rl.u:lh to perfurm an interrupd transaction
in a compuier systam that uses 8 “pass-the-pulse™ type arbitration scheme. The device provides two
interrupt chagnels labeled A and B, with the A scclion at a higher prorty than the B section. Bus
sipnals use high-impedance inpat circuits or hi mrp open-collectur outputy, which allow the device
o directly attach o the mmput:-r wystem hwi gaimum cartent reguired from ﬂm Voo supply is 144
.

Figuire -1 iz a sunphﬂa:d krgm: dipgram of lh-c i'.‘l[.'.[lﬂlﬁ 1C. Table C-1 detcribes the signals amd ping of
the D003,
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Fable C-1

DUOUE Fin/Signal Descripiions

Pin

B

Siygmal

— L P PR T

Descriprion

17
13

11
i

VECTOR H

VEC ROSTBE H

BN L.
INITO 1.
BINIT L.

BIAKO L

BIAKI L

BIR} L

ROSTA H
ROSTE H

EMA ST H
ENBSTH

i e =, e, e e e e g

laterrapt Yector Guling Signal - This signal gales the appropri-
ate veetor address omio the bws and formy the ous sipnal
BRPLY L. Not uzed in the DPV11.

Vecior Request B Signal - When wseerted, this signal indicaies
EOQET B service vector address is reguired. When negeted, it

- indicates RQET A service vector sddress is required. VECTOR

H is the gating sigaal for the ectite vector a.;l.:ln:g:;, VEC ROST
E H i3 normally Bid 2 of ihe address. - :

Bus Data In - THE BLYNIN sipnai alwayy precodes 4 BLAK sip-
al. _ _ ) L
Enitiatize Qut - This s the buffered BINIT 1. signal used inllhe
device interface for general initializetion. :

Bus Initialize - When asserled, this signal beings aff drive lines
w their negated state (eroept l“J]T[] Lj

Bus [nfermipt Acknowledes - Th 5 sigeel B Ehe lii.i.l!i}-l!h"-l.ll'l_ﬁl_‘[
signal that is passed by all devices not requesting intermapt sar-
vice (zee BLAKL L), Once passed by o device, it must reotain
passed untif 2 new BALKIL L is peneraded.

Bus Intoreupt Ackmowladge  This signal is the provessor's re-
sponse to BEROY L truz. This sighal is deisy-cheined such chat
the first tequesting dovice blocks the symmal propagation whils
nonrequesting devices pass the signal on as BIAKO L w the
mexi deviee in the chain. The leading edge of BIAKT L capyes
BIRG L to be anaskerted by the requesting device.

Asynchranows Bus Interrupt Réquest - The reguest is penerated
by trus ROQST signal atlong with the associated true Interropt
Enable sipnal. The request ia removed zfter the noceplunce of
the BN L signal und on the leading cdge of 1he BATKT L sip-
nai, or the removal of the tisomaced interrupt erable, or dus 10
the removal of the ussociated request signak

Device Interrunt Reguest Siznel — When emsacried with the ene
able A/B flip-fiop asseried, this signal canscs the sssection o
BIRL L on the bus, This signai line normally remains asserted
unith the requert is serviced,

Interrupt Enahbie — This signal indicates the slale of the inter-
rapt enable A B intermal fip-flop which is controlied by the gip-
nal fine ENA/B DATA H and the KNA /B CLK H clock line.
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Table C-1 DO Pin/Sinal Descriptions ( Cont)

Pin Sigwal Description

13 ENA DATA H Interrupt Enable Duts — The leve! on ihis line, in conjunction

3 ENB DATA with the ENA/B CLK H signal, determines the stabe of the in-
©ternal interrupi enatde A, flipflop. The owpur of this Mtipfiop is

monitored by the ENA/B ST H signal.
14 EnA CLK H Interzupl Enable Clock ~ When assereed {on the peaitive edgs),
13 ENB CLK H | imberrupt enable ASE-flipflop assumes the siate of the ENA SR
: - DATA H signai line.

C.3 DCG04 PROTOCO). CHIP

The protocot chip is 8 20-pin THP device thet funclicns as & regisler selecior, providing the sipnals
necesgary to control data flow jnte and out of up to four word registers (% bytes), Bus sigpals can
directly attach to the device hecause receivers and drivers are provided on the chip. An RC delay
circtil s provided to slow the response of the peripheral intesface 1o dies transfer requests, The cirouit
13 designed such that if tight tolerance is not required, then only an external TR 2 70 percenr resistor &
recessary. Externad ROy can be added to vary the delay. Maximam cerrent requived from the Vo, supply
in 1240 m,

Figure C-2 w a zimplified logic diagram of the DC0O4 IC, Signal and pin definitions for (ke DO
are shown in Table C-2.

C4 DO0S BUS TRANSCEEVER CHIP

The 4-bit transceiver i a Aepin TP, low-pawer Schoitly dovice for primery use in ponipheral device
interfaces. functioning as 4 bedirectional buffer botween a data bus and pesiphers] device logic. In
addicion to the isclation function, the deviee also provides a comparison caréost Fur address salection
and a constant generalor, vseful for interrypt vector addresscs, The bus [/0 port provides high-imped-
anes inputs and high-drive (70 mA) apen-cplleeior ontiis to alfow direct conpection to a computer's
data bms, O the peripheral device side, a bidirectional part is alse provided, with standard 1T inpuis
and 20 mA tri-state drivers, Data on this port is the togical inversion of the data on the bus side.

Three address jumper iapuis are used w compars against three bus inputs end to generate the signal
MATCH. THe MATCH outpuat is opencollector, which gllows the output of several transeeivirs to be
wire-ANDed to form a composite address mateh signal. The sddress jumpers cun also be put inro a
third logical state that disconnects Whad pumiper from the addross match, allowing for “don't care™ ad-
dress bits. In addition 1o the three address jumper inputs, & fourth high-impedunce input ling iz ueed o
emuble /dinable the MATCH output. :

Three vector jumper inguts are used 10 generaie 4 constant that ean be passed 1o the computer hus,
The (hres inputs directty drive chrag of the bus lines, overnding the action of che contenl lines.

Two conerol signalz are decoded to give three operational stales: receive dsta transmit data, and dis-
abrbe.
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Table C-2 DCOM Pla/Signal Deseriptions

e

vary the delay between 1he BRIN L, HI2OUT L, and VECTOR
H inputs and BRPLY L outpul, The eaternal resistor showld be

i Sdprml Deseription
i YECTOR H I Yectw ~ This input cawies BRPLY 1 w be generated through
| the delay cirenit. Independent of BSYNG 1. and ENB H.
2 BBALZ L | Bus Data Address Lines — These wignutls are lalched ar the asgert
3 bBixAaLL L f wdge of BSYNC L. Lings 2 and t are decodsd for the selesi out-
4 BDALD L : puts; line 0 i3 ued for byt selection,
:
3 BWTBT L i Bus Write/Bite - While the BDOUT [ input & asserted, this
¢ signal indicates a byle or word tion; aszerted = Lwie, wmas-
i -seated = word, Decoded with BDOUT T and latched BDALD
;L. BWTHT L ix used to form OUTLH L ard QUTHB L.
& BSYNC L ‘ Bus Synchronize - Al Lhe assert odge of this signal, address in-
¢ formation i wapped in four fatches, Whil upasserted, this sig-
'r aod disabies all outputs except the vestor torm of HRPL':’ L.
T BDIM L | Bus Data In - This is a strobing ::gmli i offect 2 data input
i transaction. BDIN L penerates BRPLY L throngh the delay cir-
i cuit and INWD L.
: P .
& BREPFLY L t Bus Reply — This signal is generated through an RC delay by
¢ VECTOR H, and strobed by -BDIN L:er DBOUT L, 2nd
! BSYNC L umd latched ENE H.
S | :
P BDOUT L © Bus Data Out — This is a stobing signal 1u effect o dela outpet
trarsaction. Decoded with BWTHT L and BDALG, i i3 ased 1o
i form OUTLE L and QUTHB L. BDOUT L senerates BRPLY
: E L through the delay eirouit.
1 INWDL In Word - Used to gate {read) daits from 4 sclecred regisier onto
L the data bus. 3 erabled by BEYNC L and strobed by BDTM
I L g ’
12 OUTLE L i Out Low Byie, Out High Byte — Used 1o load (writel data into
13 OUTHE L. | the lower, higher, or both bytes of 2 selected repiater. It i en-
| abled by BSYNC L and the deoode of BWTBT L and latched
i BDALO L. It is strobed by AROUT L,
i
4 SELD L E Seject Lings — Ome of these Qo signals is troe as 4 [uockon of
13 SEL2 L BDALZ 1 and BDALL | if ENB H is asserted ad the assert
1% SEL4 L [ edge of BYSNC L. They indicate that & word regisver has been
17 SELA L i felected for o data tramsaction. These signais never become as-
{  serted except at the nssertion of BSYN L (then only f ENB H
i i asserted al ihat {imet and, once asserted, are not aegated untt
| BSY NN L. is negated.
15 RXCX t Exiernal Resisior Capacitor MWode — This node is provided to
i

tied to V. arad the capacitor to ground. As an output, it is the
logical ioversion of BRPLY L.

C-5



- Tade C-1  DCOD Pin/Signai Deacriptions (Cont}

Fin Signal Degeciption
15 ENB H _ Enable — This signad is latched at the azserted edge of BSYNC
: - L and 15 used o enable the select autpurs and fhe addmess ierm
of BRPLY [

Maximum cuwrren required feom the ¥ supply o 10O rn.du..

Figwre C-3 1 a simplified logic dinpram ol the D[‘ﬂ[’:ﬁ TC. Sipgnal wnd pin definitions for the DBOOOS
are shown in Tdble C-3.

C.5 - 26L532 GUAD DIFFERENTIAL LINE BECEIVER
The 26L532 iine receiver is a 16-pin DIF device. Terminal connections are shown in Figure C-2,

C.6  E6ad UNIBUS RECETVER
The 4640 15 a quad Z-inpul NOR. Its equavelenl carenil is shown in Figure -5

C.7 B831 NAND
The G881 is & quad 2-anput NAND. The schematic ard pin identificeions are shown in Figare ©-6,

B 96364 DUAL LINE DRIVER

The #6364 is &n Fpin DIP device specified Lo satisfy the requirements of BTA standards RS-423-4 and
RS-232-C, Additionally. it setisfies the requizements of CCTTT ¥.28. ¥.10 and che federst sexndard

F1E% 10340,

Tha cwtput slew rates are adjuseabls by o single external resislor connected from pin 1 to groand,
The logic diagram and terminal idencification are shown in Figupe C-7.

.0 9638 DUAL DIFFERENTIAL LINE DRIVER :

The Y638 iz an &-pin DI1P device spacified to satisfy the requurements of EiA BS423-A and COITT
V.11 specificarions.

The logic diagram and teroringl identificstion are shown in Figurs C-8,

C6
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Table C-3 DHOME Pin/Slgmal Descriptioms

e T e o T i o

Pin Signal Description

I2 BUSOL Bus Data - This set of four iincs consttutes the bua side of the

Lt BLE | L transeetver, Open-cotlector outpet; high-impednncs inputs. Low

9 BUS 2L =],

& BUS3IL

18 DATO H Peripheral Pivice Dato— These [our tr-slate lmes cerry the -

17 DATIH wverted received detu Dram BUS (3:0% when the troasceiver s in

7 DATZ 1 the receive miode. When ia trensmil dace mode, the data carred

) DATI H on thess Bines i pasced inveried Lo BUS (30} When in the dis-
ubled mode, these lines go open (high inpedance). High = L.

14 J¥ 1 H Vector Jumipers - These inpots, vih imiernal polb-dows resiste

15 L ors, directly diive BUS (31} A low or open on the jumpet pea

16 WiH cuuses 3 apen condilion on the cormresponding BUS pin of
HMIT H s low. A Righ canses o one {Jow) Ur be lranzmalted of
the BLUIS pin. Mote 1tkat BUS 2 L is not controllad by any susnpr
inpuat.

i3 MENEB . Maich Enabie — A Tow on this line enables the MATCH ocuipel.
A high forces MATCH low, overnding the maich circuts,

3 MATCH R Address Match - When BUS {3:1) ssatches wilk the stale of JA
{3:1% and MENBE L s low, (his ooipul is open; otherwise, 1L 1S
Teswr,

1 JATL Addrgae Jumnpers - A dlrup to ground on Lhéese npits allaws 4

2z JAZL mateh to oceur with a one (low) on the corresponding BES line:

19 JA 3L an open ailows 8 match with 8 rero Chigh); o strap o Ve, dis-
conrrests the earrésponding addrass bet [rom the compacson.

i EMIT H Comirod Faputs — Thede tnes sonteol the operalionat of the (rans-

4 RETCH

ceiver ad follaws

REC XMIT

] o DISABLE: BUE and DAT apen
0 i XMIT DATA: DAT w BUS

1 0 EECEIVE: AUS to DAT

1 1 RECEIVE: BUS to DAT

To aveid Ln-state overlap conditions, an tnlerne! cirout deleys
the change of tnodes balween Transimit data mode, and delews
tri=gtate drivers on the DAT lines from enabling. Thiz action is
independent nf the disabie mode.

L BT TIPS AsTiarwem
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: APPENDIX D
PROGRAMMING EXAMPLES

Two eu.mples are ociaded in this uppnndi:_ The.first 15 an ﬂamptc for bir-oriented protocols, and the
second i an example for byta mumanrﬁmwﬂ prrobincols. _

These ate only examples and are tot intepded for any uth_g.r ParpOaC.
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) BEARRT = JAZpEp
' ‘ REENDM = golp@e
HEBETARM =  Ja0488
H [ 5EL 2 T ==
DRAREA = 1EESED
DPCECK = O4O3AF
DESTRE = G2RBEF
. DPSECE = Qipdos
. Bribbe « Se4D98
NPCRE = 34cgd
PPAQRL = SRV
, T4PAM = DPETHP1DPCEC
r [ BEL £ ]
TCLEN = iAROS&s
Expar = plappad
BHCIN = Hp4ddn
e RCLEMN = EEI40N
i : TKITEN =~ Q241484
THRIN = FETEIQ
THERL = JAABELR
TADOKE = S@0384

TRACT -  @aJepz
TEREE - dagal

[ T

[ GEL € ] —--

o

HLOCEIVED ABRDRT
RECEINED ERD OF MEILSALE
RECEIVED START JF MISZRGE

MODE COMNTROL QUTRUTS

[ A

I
I

LLEE RCTEE TRETRE T TN W S P

ALL BEATIES ANDAESSET:

DLOME /4 BESYNC OPERATION

BTARI® 5¥YWC OR L3CP MOLE

SDLT / ADCOF SECONDARY STRTICW SELECT
TOLE M2 SELECT

UEE CRY LG ERAGR DEITECTION

ETATICE ADDRESS QR SYNC CHARACTER

INITLAD STHRATUF PARAMETERS -

—= VHANGBMITTER STATHS BMNI CONTRIL

FAAKSRET CHARADTER LENGTH
EXTEHDER ALREGSHE FIELD
ENTEWGED CONTROL #[ELDO
RECEETVE CHRRACTER LEHGY
TEANIMITTER INTEARUERT EMRZLE
THEANSMITTER E&ABLE
MATMTENANCE MD0E SELECT
THANGEITTER OOE

TR&NSMITTER ACTIVE

DEVICE RERET

THAKRSEITTER OUTPROT CONTRLLE

T

TELATE = 13@cEd
fﬂﬂh T a  ppdpage
_ TEABRT = @o2gde
TEEMDM = MAALARA
TESTRM = P@A4G0
¢ PRGCESS DISFATCYH TAEBLE
FCEBPTE:. -
+ iR S5DA5K
. WORD ESDAER
. WORD SEDKIL
. LWORD  SSDCTL
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L SETTL
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T by by ka

Ol ENTRY:

LT TR TR I W
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WILL IFO EMAHLE

COHTROL EMAGLE

TIKE 0T

oA wmp oy me

$EOFRI. —-- HRECEIVE INTERAUPT SERVICE ROUTINE

THE DEVICE IMTHRHUPT IS5 vEEIdEEH 2¥ "HE HLRCWARZ TOQ TME
CEVICE LIME TRELE. THE '$3DRPAL" LABLEL IS ENTERED VIR A
CRELING SEQUENCE IM THE LIME TABLE AT DFFSET "F,RXIN'.

ADDRESE OF "C.ROSF' IN THE iiwY¥ TaBLE
ERVED RA
INFERRUPPED P4 -
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GLOSSARY

Asynchronous Transmission
Transission in which time intervals between tranamitted characters may be of unegual tengih.
. Transpnission iz conteolled by start and stop el:r::cuts at the b-egmnmg and end of each churscter,
Also calied start-stop transmission. . ) ,

EDIN
Dats Tapui on the LSI-H bus,

BDOLUT
Dais Outpat en the LSI-IT bus,

BLAKI
Interrupt Acknowledge.

.Iﬁi-E«tl:l!'I‘mm-nﬂ

Lero insertion by the transmitier after any succession of five continuous ones dm:g,nad for bt
oriented protocmls suck as IBM's Synchronous [Xata Link Controb (SDLC). .

s per Second (b/s)
Bit transfer rate ]:ue-r unit of Lo,

HIHQ
loterrupt Eeguest priorily level for EXST-11 bus,

BRPLY _ _ o
LSI-11 Bus Reply. BRPLY is asseried in responze to BDIN or BDOUT,

BEYMC
Synchrontze — ssserted by the bus master deviee to indicate that it has placed an address on the
bus. : :

Befier
Starage device used tn compensate for a difference in the tate of data flow when 1ra.nsm:1tmg_
data from mne device to anather. :

BWTET
Wrile Byte.

CCEET
Comite Consubtetif Tnternationale de Telegraphie et Telephoniec — An international comsubiative
committes that sels interpationsl communications neage standurds,

Eonirol and Stars H&g‘rﬁm (CSRs)
Comrnunication of control and siatns informaijon is accomplizhed through these repisters.



Cyelic Redusdancy Check (CRC)
An ernor detection scheme in which the check character is genernted by taking the remainder
after dividing sl the serislized bits in a block of data by a predetermined binary aumber.

Tiata Liok Eseape (DLE}
A eoatrpl characier used exchusively to provide supplementary ine control signals {control char-
" acter sequences or DUE sequences). These are 2-characier sequences where the first character is
DLE. The second character varies according Lo the funclion desired and the code used.

- Dertsi- Phore DEGITAL Service {DIBS) ’ '
© A communicaitons service of the Rell Sywtem in which data 15 trangnoitted in digital rather than
anaiog form, thus eliminating the need [or modeans.

DIGITAL Data Communications Protocel (DDCMP}
DIGITAL s standard communications prococol for characier-oriented protgcol,

Direet Memory Access (WA}
Permits 1 /0 transfer directly into or ant of memery without passing through the processor's gen-
eral regicicrs,

Electronic Indestries Association (ELA)
A stangards organization specializing in the electrical and functional Eh.iructmﬂa::a of interfuce

equipment.

Full-Duglex (FDX)
Simultancous 2-way independent leansmission in bath directions.

Fleld-Replaceable Unit (FRIT} : :
Refers to a faulty unit nol to be vepaired in the field. Llnit is replaced with a g.-!:ﬂJd umt and faulty
unit is etwrned {o predetermined location For repsir.

Hat-Druplex (HDXX) )
An alternate, one-wiy-at-a-time independunt transmissian.

LARS
‘.Fn:lﬂ Sarvice La.h-:ur ﬁmwt:.r Reporting System.

Mon-Processor Raqum‘ (NPR)

Direel memory access-iype transfen. (see DMA).
A formal set of eanventions governing the [ormat and rolative timing of message exchange be-
[Weeh W0 Communicating processes,

RE-232-C
E1A standard single-ended interfoce levels to modem.

RS-422-4 o
EIA standard mrﬁ:r-:mual intérface leveli to modem. -

RS-423-4
EIA siandard singhe-ended interface [ovels 1o modem

-1
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7 RS-449

EiA standard connections for RS-422-4 and R5423-A to modam imerface.

SYRchroRUs I‘ﬂumlﬁlm

Transmission in whick the daia characters and bits are tranamitied at a fixed rate with ihe trads-

mitfer and receiver svnchronized,

V.35

i

~ry -

Sy
L

(CCTTT Seandard) — Differential current mode-tvpe signal intecface for high-specd modems.
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. DPY11 SERIAL BYNCHRONOUS Readar's Comments
- INTERFACE TECHNICAL MANUAL
EE-DPV11-TRA-002

Your comments and suggestiont will halp us in our continuaus #Ffort to improve tha quakity and asaful-
ezt of sur publicathons.

What 15 your gemersl reaction Lo this manual?  In your judpement i it commpdete, Beauate, well organioed,
wall written etc? |8 it easy o usaer

What features ste st usefuld

s,
i y
Winat fauits of errors have you found in the manual?
Does thie menual setiafy tha nesd you think it wae intended to satizfy?
:_.F"‘t‘ Dhoes it sahefy your naeds? Why?
i} Please sand ma tha current copy of the Techwical Docuimenianion Calafor. which conteina information
on tha remainder of HGITAL's technical documentation.
2,
f Name Strest
Title LCity
COMnpEnYy : Srate Coantry
CDeprartimetit i . Zip: ':
- Agditional copies of this gocuement are evailable from:
E mgml Equipmant Corporation
344 Whitnioy Street
Nortsbore, MA D1E22 .
Attantione Privting and Clrcolation Sendesa (NR27M15]
. Custamer Servicas Beoton
N

.

| Order- Mo, EK-DPVT1-TM-002
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