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The 98628 card is a data cOMMunications card for the 9826 faMily of 
Me. infr aMe5·. Wi th its Mi cr opr oceSf:)or (:lnd P E'i'" iph(~~'t-- (;;]' c h :ips} t h(·:: inter' fa c ~:~ 
c<~n handl(~ the protocol ManageMent and electr'ical levels of an 
as),nc:hroo\)\Js or syn(:hronuus (bit-oi'iE'nted OJ''' bytf?-ori~~nted) connection. 
The code currently being developed for the interface as part ofyhe 

:+,l.VI N°'- pro j €-:'c t wi 11 han dIe the i:l s yn c: h r on 0 us an d .a~ta;,i~.t2j;n1i-isjii-:y:e-- -'0 n 1 y ) 
--protGcols.- ---This---code wfl1:-be--described -iri'otnel" sec--tions---'offhis ERS I 

By changing the progj'i:lM on th~ card} othf:~r_. protocols May bf:~_iMpleM{·~nt.2c1 
in the--f'utuT'E-~. - This May be done by downloading the card RAM fr'oM the 
MainfraMe or by changing the card's prograM ROM - no new MainfraMe code 
should be required. 

The 98629 card interfaces between the 9826 faMily of MainfraMes and 
the_NGLIllller~it:iherai7:ftanager". It is a loadin<;J aption of th 98628 wj.th 
di~fe~ent line receiver biasing, a ne~ prograM ROM and an extra RAM 
chip. 

This ERS describes the hardware for both the 98628 and 98629 
interfaCES. The '98628/98629' designation will be used to indicate a 
function COMMon tc both cards. Unique functions will be referred to 
wi~h ~nly the appropriate product nUMber, 

Chapter 2 gives the specifications for the card. Chapter 3 will 
describe the theory of Dpe~ation. Chapter 4 discusses the interface to 
the reMote device. Chapter 5 dOCUMents the test procedure for the card, 
including the signature analysis tests. 
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Physical Description: 

Size: - 13.5 centiMeters by 17 centiM?ters 

Weight: 310 graMs (11 ounces) 

_En vil'--'lnl"lenta~--Specific.atj,ons: 

Te~perature: 0 to 45 degrees Celsius 

HUMidity 0 to 80% 

Electrical EpecificatiDns: 

Card Powe~ ConsuMption: 

98628: 
+5 Volts at 715 MA typical (680 MA without ROM or RAM) 
+12 Volts at 37 MA typical 
-12 Volts at 60 MA typical 

98629: 
+5 Volts at 745 MA typical (680 MA without ROM or RAM) 
+12 Volts at 37 MA typical 
-12 Volts at 37 MA typical 

Pod Po~er ConsuMption (supplied by the Mainfr~Me): 

+5 Typ +12 Typ -12 Typ 
---.--- --.---.-.- --.-.----

Curr(~~nt Loop Pod 200 MA 90 Mi~ 80 Mi~ 
ModeM Pod 100 ,...f~ 45 I"',f1 .l~~.i MA 
Data Link Pod 30 MPI 160 MA 23 MA 
Multipoint Pod 4S0 fW'tA 400 Mi~ 100 t1A 

Note: Due to its large power reqcireMents l 4h. ~ultipoint 
~od will not be supported. 

Electrical Interface COMpatibility: 

RS-232C 1 V.24/V.2B 
R~~'-449 
J~S-4231 V.l 0 
R S·- 422 1 V. 11 
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DClti:} Rates: 

Internal Clocking: Asynchronous: 19.2K Ba Lie; 
SynchT' on 0 ~s: LiMited by firMware 

External Clocking: LiMited by firMware 
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This chapter of the ERS describes the opera!ion of the 98628/98629 
card hardware. First, the block diagraM of the card will be discussed. 
Then, each of these blocks will be described in More detail at the 
COMponent level. 

~_~.f-.~--~.-~~-.----~_+ +--.... -----~---~+ 
1 Main~raMe I +-----1 Default 

Control 
and 

I Interface: I I +---1 Switches 
---I Control 1---+ I +-----------+ 

Address ---I Select Codel---+ I 
Lines J Adcir'ess I I I +--------.---+ 

I Interrupt I I +----1 PrograM 1 -_._. > 
(--

M 
A 
I 
N 
F 
R 
A 
M 
E 
(----

~------------+ I +---1 ROM I 
I I +------------~ 

Inter'nal I I 
Z-80 1 I +-----------+ 

Con ·ti·~ 01, 
15 \;t\ (-iddress .!x 

S \:i~ D a t a -:B us 
. --_._-) 

I I J I 
I +---1 Z-BOA I 
I +--~--I MflU I 
I J J f 
I I +-----------+ 

+-----------+ 
J O::;·c. and I 
I elk Driver'1 
-f----"'._-+-----' -of' 

I +-------------------------+ 
+------------+ 1 I +-----------+ 
I Sh<:lr ed I 1 I +------.-------+ 

---I MeMor~ 1---+ +---1 Z-BOA 1---1 Baud Rate I 
Address ---I Controller 1---+ +---1 eTC 1---IMultiplexerl 

IJrb:~ ~~- tb I I I f +.- ------.----+ 
+--~~~~---+ 1 +-----------+ I I 

SharC?d I I I I J I I 
Control, I J I +-----------+ +-----------+ 

f< 
E 
M 
o 
T 
E 

D 
F 
V 
I 
e 
E 

----) 

Acid r f~ s s & I I I 1 I I' Lin ~~ _, 50 ---
D~":'!f(~ Bu~; -) I I +---1 Z-8CA 1---1 Drivers 1-,--- pin 

+-----------------.- + +-------1 810 1-,---1 clnd ---1-:-:-"": c tin n 
I Hardware +-----.-+ 1 I I Receiver's I 
I Registers +---+ 1 ~-----------+ +-----------+ 
,------------1 I 1 I 1 
I RAM I I +---------------.-------------.- -+ J 

I Block 1 I +----------------------------+ 
1--·--------- ----I 
I RAM I 
I Block 2 I 

+._._-_. __ ._-----_ ... 
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As shown in the block diagraM, the zac Micrcrrocessor (MPU), Z80 
serial lID (SID), l-80 Counter Ti~er Chip (eTC), p~ograM ROM and default 
switches are tied together by the internal Z-80 15-bit address (ZA) bus 
and 8-bit data (ZD) bus. This bus belongs exclusively to the Z-80 MPU 
and cannot be accessed by the MainfraMe. No extra Z-80 WAIT states will 

__ ~~_addEcl t..:h~n c:l~te:ssin_g J.:!e v iC:E·~~_ on this ____ b us. 

The -shared RH~~-l1nd reg-isters are connected byth~. Shared 15'-bi t -
addi'EsS (f:;i~) bL.ls ane! 8-i:>:i.t shai'~d date} (SD) bus. ..~.tlar-£l"'RY$"_~t;_.i.rL"pe 
~£5$ __ ~,t:t,ber~~t.be.~ ~~ ChPt.J ,~."vr,~~bt~tli-E-c::4'l. in f riafWle • ' The 5 h are d t',,? M 0 r y 
c:ontrollei" ar·bitrates aCCESS to' 'thlSb~15. Gncf:~ a pr'ac::esmoi' bEgins a 
MeMory cycle, it will run to cOMpletion. If there are o~e~lapping 
~EMory rEquEsts to the shared MeMory, one of the processors will be put 
into the WAIT state until the other has cOMpleted its MeMory cycle. The 
~fr:,azo.e.~s.".,.giJ.t£n.-,,prij)r:i-~y in the case of siMul taneou!:; MEMOi' y r·equf:·:·sts. 

When the MainfraMe accesses shared MeMory, 15 bits of its address 
bus and 8 bits of its data bJS are gated to the shared bus. lhis is the 
only connection to the MainfraMe bus - it cannot be accessed directly by 
thf:~ Z-80. 

The reMainder of this chapter will describe the ope~ation of the 
Ct:ti'd at the COMponent le\1f::l. All j"·'t:;·fe1'E·nces to ind:i.viclual cor-lpon;;:;·nt·:;; 
(i.e. Ut, R4) etc.) will refer to the revision A PC boards and scheMa
tic. The text will Make More sense i~ the scheMatic is refere~cEd. 
~ignal naMes Tollo~ea'by an apostrophe (I) are negative tru~. 

The Address COMparitor (U43) decodes the MainfraMe address lines to 
detEct acceSSES to the card. Each I/O card has an uniq~e address range 
d2p2nding 'on the select code. Address lines BA16 to BA2C are cOMpared 
to the card select code frOM SW2. Address lines BA23 to BA21 are 
cOMpared to '011' (the address space assigned to external I/O). The 
Address Co~paritor is gatEd wi1h the BASI (BuffsrEd Address Str0be) line 
frOM the MainfraMe tG g~arantee that the address is stable. The P=Q 
output of the Address CD~paritor goes low ~hen the card is addressed. 
This signal will be referred to as MY PA'. 

",1 hen the card is ace e SSE d ( MY P A I 1. \) 1,...1 ) 1 i t pul1~; I MA .. ( I I N 

Addressed) line low (U35, 8-10) and enables the DTACK' (Data 
c~cknowl€;d(Je) buffer (U35, 11-13), DTACK' is originall}' high (:inac:t:i~ve) 

but is later pulled low by the Shared MeMCT'Y Controller circuitr·y. 

BL1)8' (BuffE"'€d L.a4t;ei' f;,- ta Sti"'obe) ·rl·ar'" the ,.,.!(·:d.rl-(,'r'CiM(·:·:) MY PA' and 
~he output of the cycle enable flip flop (U23:1-4) are ANDad (U24:8-1G; 
U -4 : 1 1 - 1. :3 ) t () P,';I d ~J C E' t h c·:·:· "'. (";1 i n fj' a t"i e s h a in Ed 1"', E M ~j j'"' ~i f' E' q tJ f:: st·:;; :i. (J nit]. • T h i ~:~ 
:tine is (ine of the inpLits to the Shared MeMcr~; COrltrGlle;". Thf:.1 Cycle 
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Enable flip flop guarantees th~t the Shared MeMory Controller has ended 
of previous cycle before starting anothe~. 

The MainfraMe May enable or disable interrupts by writing to bit 7 
of register 1. This bit is latch~d by the Interrupt Enable Flip Flop 

_( Ul_4_1_r6J-L-

When the --98628/9B629-fi-rMware tleterMines-tha t serv iceb y-the 
MainfraMe is required J it writes the condition to the Interrupt Cause 
Re~I:i· ster' (in RAM) '. The wr i te wi 11 aut OMa t ica 11 y reset the In ter t'up l' 
REquest Flip Flop (U23: 9-11). lhis flip flop is set when 1he int~rrupt 
cause register is read by the MainfraMe. If interrupts are enabled 
(Interrupt Enable Flip Flop=O)1 and service is requested (Interrupt 
Request Flip FIDp=O) then the Interrupt DeMultiplexer (U34) will be 
enabled. ~hEn en~bled, the Interrupt DeMultiplexer decodes the 
interr~pt level s~itches (SW2 1 6&7) and p~lls on the appropriate 
interrupt request line (IR3' to IR4'), 

On power-up, the MainfraMe pulls on the RESET line to the I/O 
ca7'd~:; I On tt',E <;·8t: .. ~28/9862S·, thi<::. will l"'eS.f:·~t th<·::· Z-80 MPU by pull:i.ng (In 
1ts RESET line and will clear the Reset Flip Flop (UtS, 8-13). 

The Mainfra~e Ma~ als~ initiate a 
writing a '1' to bit 7 of register O. 
Rer:;c·~t Flip Flop I 

prograM~£d reset o~ the card by 
This reset is also latched by the 

The Reset Flip Flop has the effect of: 
·x· Di~5abling r"idird"ia~f? interrupt!:; by E.etting th<-:·: Inter"i'lipt 

Enable Flip Flop (U14: 1-6). 
* Disabling MainfraMe interrupt req~ests by setting the 

Inte~rupt Request Flip Flop (U23: 9-12), 
~. C 1 f~' a i' i n g 'l h <-:.~ h a j' d IN are S e M t:' p h J r e-~ F 1 i p F :I. 0 P I (:; e M <:i ph Co j" e b J S Y ) 
* Initializing the Z-80 eTC (U12) and Z-80 SIO (U27) by 

pulling ~n their RESET lines. 
* Disabling the outputs of the ModeM Control Latch (U6) to 

guarantee that the TerMinal Ready and REquest to Send lines 
will be in the 'OFF' state until initialized by the 
proc::essor I 

* Interrupting the Z-80 MPU with a nonMaskable interrupt 
(NMI) I NOTE: On pJ¥:f?r'-up, ~nly th~:~ r'iPU I~ESET t..dll b(·;) sef~n 

the NMI will be ignored. 
• Initializing the baud clock dividers (U13) for consistent 

te:.~t signature::;, 
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The address Multiplexer/latches (U39-U42) drive the SharEd Address 
(SA) Bus. Depending on the state of the Shared MeMcry Access Flip Flop 
(Ut7: 1-6) the address fraM the Z-80 or MainfraMe address bus is latched 
at the beginning of a shared MeMory cycle. 

I~order tD guarantEe proper hold tiMe ~or the shared MeMory 
r'ead/write (R/W) control lines, the individ~al R/W lines frOM the Z-80 
and Mainfra~e ~re latch€d. The 2-80 RD' line is held by an RS flip flop 
(U23: 13-15) to the end of a cycle. The MainfraMe BR/W (Buffered 
Re(;}d/~'r-ite) line i!:~ latched at the b€·ginnini_:J of c} cycle (U39: 2,15). 

The processor R/W lines are Multiplexed (U32: 5-7) to gi~e the 
a P jJ j' 3 j) j-' :i. a t {-:-:. s h a j' (-;: d 1"'. E 1"'1 {) r- y R I W c: 0 n t r- {) 1 • 1 h e ~HI t put 0 f t h i:' IV& U 1 tip 1 ~:-) x e 1" 

(U32-7) is SRD' directly. When gated (U36: 3-6) with the shared MeMory 
tiMing flip flops, it beCOMes SWR'. lhe tiMing on these signals will be 
described in More detail later. 

T h 0~ j\ e ,-:1 ;-- ~:-:- t J..,.J {) d (:1 t Ci b J ~:; t j'" ,-j n s c f.-~ :i v €-~ j'" S ( U 44 <O:i n cl U 4 5 ) t 0 c: () n r-, e c: -I; t hi::: 
r: h a r-- (:-~ d D!7! taB u r:; t (j e i the T' the Z --8 C (I r t h (~~ M a i n f f' a Me' d a tab li S • T 1-\ f2-

direction of these transcei~ers is controlled by the associated 
read/write circuitry frOM the Z-SO or the MainfraMe. The appropriate 
ti'--i!Hi!::-c€'i'.:er- i.s £rh:lblE:,d during t:\ ~E-I"d)j'\y cyc:l€' by the !:~har'Ed f".er-HH'y 
arbiter as described later. The Shared Data Bus is in~ertej (acti~e 
1. ~""I). 1) (-:1 t dis i n \J e r' tEd b y the t ran s- c: e j_ v f:~1 jO'::; I, •. d-) E' n cI i:l t Q :i. ~;; rea cI J r-
vH':Ltten. 

J ~:;} .!..~:J ____ .912:].r ~Q_o_tJg t! Q.[f _er: 11 i! ~t:. 
Th(~ ~>!1cH\&.\d f"i~M(~ry arbiter c(H\tr(jls thf.~ shiH'ed MI=~:-'Iory resour'ce::; and 

generates the appropriate control signals. 

The twc inputs to the arbiter are the shared MeMcry request signals 
frOM the Mainf~aMe and the Z-80. ~s desc~ibEd above, the Mainfra~e 
request signal is gene~atej frOM MY PA',BLDS' and cycle enable. The 
Z-80 i"€qiJE-!:;t~:; shaT'Ed "'if::r-)Ory t,..lhen Zi"IREQ '.:::(1 , lA15-;;:1 AND RFSH~.;::l (U24: 1--3; 
U30: 5-6 & U4: 4-6). The appropriate request line is Multiplexed (U32: 
2-4) tD gi~e a shared MeMory request signal. 

The arbiter is clocked by the 3.68 MHz and 7.37 MHz systeM clocks 
as illustratEd below. l~e 3.68 clock is deri~€d by di~iding 1he 7.37 
MH 1: c 1 () C k (U:!. 9: 1---6), 
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·7,~57 MHz 
SystEM 
Clock 

A c D 
+.---+ +---+ 
I I I I 

E F 
+---+ 
I I 

G H 
+---+ 
r 

I 
+-.--+ 
r I 

I( L M N 
+ _._-+ + _._-+ 

I , 
_._-+ +---+ +---+ +---+ +---+ +---+ +---+ +._._.-

() 

+ , 

3,68 MHz 
Sy ~;; teM 
Clock 

of·- ---.-.-.- of· of--.---- _._.+ of --.---.- --t. +---.----.~ .. 
I I I I I 

---+ of·-·---·- --of- of ---...... _._+ -( ----.". - -·of· .... 

Whenever a shared MeMory cycle is not in progress, the MainfraMe 
Shared MeMJ~Y Request line is saMpled on alternate falling edges D~ the 
7 • 3 '7 MH z c 1 0 c k (i. -e. ed g e s D, H ~ L) and is 1 a t c h ed b y the S h are d Me M 0 r y 
Access Flip Flop (U19: 8-13). This flip flop selects either the Z-8J or 
the MainfraMe to control the shared MeMory bus via the select lines to 
thE~ M\}l1."j,pl€·~xers clnd tr·(1nscei~ei"'s. At th(o~ n€~~g(:ltivE~ e:'dgf:~ of thl~ 3,6B i'1Hz 
clock (i.e. B, G, K & 0), the address frOM the selected processor 
( t"i cd. n f j' i:l 1'"': €-? 0 ('. Z - 8 D) and B f{ I W a i €~ 1 ;~ t c h e cl b y t h ~:~ ad cl r· e s s 1''Ii.ll tip 1. f:! x e r tx 
latches (U39-U42). At the rising edge of the 3.68 MHz clock (i.e. edges 
PI; E, I !.~ M) 1 t h €-~ ~ f;\ M 0 i Y r· E: q u (~ ~:; t 1 i n f:: 0 ·f the S t:! lee ted d e vic: E :i.-::~ sal"', p 1 (-::. d 
by the first flip flop of the Shared MeMory TiMing Chain (U17: 1-6). If 
5 h arE' d tr·, E- r·'jiH·· y :i. ~:~ ~ ~: q LI E ~:; t E' d 1 "t hi!:) f 1 i P f ]. 0 P tV i 11 b €~ c 1 f;) cH' E' d w h i c h s t a i' t !:) 

a shared Me~cry cycle: 
* Disables (U24: 11-13 & U16: 4-6) the clock to the Shared M2Mory 

Access Flip Flop, 
~ Disables (U16: 1-3) the clock to the address M~ltiplexe~/latche5 

(U39-1 . .!42) • 
* Generates SMREQ' to enable the Shared MeMory Address D2coder 

(U3:!. ;9-1~5) 
* If it is a write cycle 1 activates (U36: 3-6) the Shared Write 

(St~R') line. 
* Enables (U24:4-6 & U32: 9-14) the appropriate data bus 

ti'i:lnE.ceivei' (U44 or U45) f07' 'thf.·) selEctE,d devicE~. 
* If the Z-SO is selected, releases the Z-BO WAIT' input (U16: 

8-'10; LJ36: 1) 211~?; 13; U4: 1-3). 

At 'the next positi~e going 3.68 MHz clock edge, the next flip flGP 
Df the Shared MeMor~ TiMing Chain (Ut?, 8-13) is set ~hich: 

* Inhibits (U36: 3-6) the SWR' signal to end a M2Mcry write cycle, 
* I~ the MainfraMe is selectEd l generates the DTACK' signal (U37: 

B-1 0) . 

The arbiter will reMain in this state until the selected device 
ieleasE5 its rEquest line ~hich dis3bles (U24: 4-6) the data bJ5 
transceiver. At the next positive edge of the 3.68 MHz clock} the first 
sharEd ~eM3ry tiMing flip flop (UI7: 1-6) will go inacti~e which: 

* Clears the second tiMing flip flop (U17: 8-13) using its clear 
input. 

* I~ the MeMory cycle was intitiated by the MainfraMe, re-enables 
Mainfial'"';f;\ ~E-Mui'y r<::·ques;tE; by ~:;etting the enable fl:i.p flop (U23: 
1--4) • 

• Releases the Z-80 RD' latch (U23: 13-15). 
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* RE:·-e·nabIE:·s the clncl<E) to the shat'ed "'ieM()i"Y access flip -flop 
(U19: 8-13) the address/Muliplexer latches (U39-U42). 

As an exaMple, a ~rite to shared ~eMory frOM ihe MainfraMe wauld 
1 .. ,.1 0 r k a s f 0 11 0 W5 : 

1) the MainfraMe begins its write to the 98628/98629 which 
generates the Mainfra~e Shared MeMory Request signal (U4-11). 

2) At the negative 7.37 MHz clock edge (ass~Me clock edge B), the 
Bhai'~:,d ~~E'''''IOt'y Acce~5~:; Select flip Flop will be S€·~t. This will 
en~ble the MainfraMe Multiplexer inp~ts onto the Shared.buses. 

:5 ) ;~I .~. c 1 ::. c: 1<: e d (.~ E~ C, t h E~ a d ci i' E:' S S ,:1 n d f;r~ / W 1 i n E S 1.\: i 11 b f..~ 1 c! t c h Ed 
(U3?·-U-42) • 

iii ... 
·'1 ,,- ~t cleek edge E, the first flip flop of the tiMing chain will 

L :::.; i::]. (~. ,:', j" c: c: . 1 his 4-Y j, 11 € j'I ;;', b ]. E' the f..: 4; Riel n d S tl! F< E Q I :I. i n f.~' s t D t h c·~ 
sha~2j M2~Gry, It will alsc enable the MainfraMe data blS 
1; i"' i:i r i ::;. C E i ..; 0:' t) U·:{ .t.} (1 h *:! cl :i, j" r:: c 1.' :i. i) n (, ·f t h :i.~:> ·t j" iii 1", S c: (7.. i V to' j'" ",1 i 11 L E' S t::> t 
by the B~/W latch; U39-15, froM tlif:S\ Mclinfr<it"j'?)' 

:::; ) ;t.j ':: c:].~} c: k <::: d 9 0! E, t h C~· E E' c: 0 n d f 1 i p f ]. 0 P {} f l' h f..:. t j, Min q c hoi n ~,i j. 1 ]. 
change state. This inhibits the SWR' line to the Me~cry} w~ich' 
'i: (.:.: j" ""'j i n <!I t E- S~ t h to;. ", tit f.-: • 1 t .:t 1 E;' 0 g ~'n E' j'" a t E:- ::; thE' D T A C i< ( D ~':i t a 
~~kGcwledge) signal to the MainfraMe. 

6 ) ·t h (~.:; To', t! ~, j'j 'i ; .. ~:I r.'j ~.::; wi:;':;' E' i'i d 1: h ~:,! C 'l c ]. (.? b r i' {0 1 (-:: d S t n g t h t\ I,: L D S l ]. i n e . 
Thi~:i wi::'l C:<:ji..-:: .• ~'::" t;·ji.:·:· (\·i.::linfr<·:'M~:;'\ Shi:!red M(:"~I""Gr'~; r'eqlJest l.in€-~ to 
d " 0 p dis ,:) b 1 i n (;J 1; hE! ddt CI b J::~ t i'" ~':i n s: L: ~::, :i, 'J e j" • 

'.7) f;ji' th€~ fH0Xt positive 3.68 MHz clock ed<;,iE-, the· ~:)h('H't~d M·?i'10ry-

tif"iing flip 'flop!:; w:i.ll r'etLIl"n ti) the idle ~;;-ti:lte, -:hE £:hCiiEd 

MeMory access flip flop and address latch clocks will re~tart. 

As a second exaMple, a Z-Be shared M2Mcry read wculd work as 
follows: 

1) The Z-80 M?U initiates a shared M2Mory read. This ge~erates a 
~.h ~1' ed r/,E'Mor y ,'eq ues t • 

2) By default, the Shared M~Mory Access Select Flip Flop has 
selEcted the Z-BD to control the shared busses. 

3) At the next negative edge of the 3.68 MHz clGck (assuMe edge 
C ), the c':} d d j" E ssw i 11 bel d t c h f~ d • 

4) At clock edge E, the first tiMing chain flip flop is cleared. 
T h i ~:; (:. n i:i b 1 e;; ~:; ,t he S t~ R E r~ .' 1 i. fi f..~, E' ii ·3 b 1 e ~; the d a t Q b 1I ~:; t j' i:', n s c: (.:: i vet' 
(U45) between the ZD and 3D busses, and it releases the WAIT ' 
line tD the I-BO MPU. 
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5) ,~t clr/ck E·dgt·: I, th(·? s·£·c:ond tiMing chain flip flop ChCitigE;S. 
state. This has no effe=t on a Z-80 read cycle. 

6) When the read cy~le is cOMplete, the Z-80 will drop ~REQ'. 
This will disable the bus transceiver (U45), 

') At the next positive 3.68 MHz clock edge, the shared MEMory 
tiMing flip flops will return .to .the.idle state. The shared 
MEMJry access flip flop and address latch clocks will restart. 

B) The shared MeMory is ready fer the next cycle. 

If a ~EMory cycle is already in progress when a processor tries to 
r' e qu G~~:; t s h c:H" (0 d M .? i ..... cry I t hat p r (} c e S S 0 r will be he 1 d 0 f f v jaW.; IT" ( Z - 8 0 ) 
or DT{~CK" (the Mainfrar',e) until it can (1et aCCE:;$ to shar~:·d MeM,H')J, 

For Mere inforMation en the shared MeMory tiMing, see the detailed 
t i IVd, n 9 d i <:1 9 i' a MS. 
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The Shared MeMory Decoder (U31, 9-15) decodes shared address lines 
13 and 14 to enable the following blocks of shared MEMory: 

A13 A14 

o 
--D 
1 
1 

C 
1 
o 
1 

Hardware Registe~s 
RAM-b 1 {)C k-l ~ U25) 
RAM block 2 (U26) 
Unus.Ed 

~_,.£igh tl'egis-ters (",0 ur----r-eadand'-foilr--·.,l'i te) 1- hayebeen iMpleMented 
~~3 f-'tp1e tel y - in h a r d war e . T h Eo se reg i !:> t er r:; are !::. (? J. ec t <.:.:' d w h en SA 2 t oS P, 1 -4 
Q;"f:~ "0" (U38; U3G: 10-11 , U36: 8-11). The Hardl,Jare Register' D2~oder 
(U21) decodes shared address lines 0 and 1 and the shared read (SRD) 
line to enable the appropriate register. 

enl>} bit 7 of ""Ij"'ite i"E-gistE!i'!:) 0 and 1 i.~; i""ple~en"ted. 'This bit is 
latched by the Re5et Flip Flop (Ut5; 8-13) for register 0 and is latchej 
by th~: Interr'upt Enc1bl€~ Flip Flop (lJ14: 1-6) for j"'E~gi~:;t€~r' 1, 

The upper nibble of read registe~s 0 & 1 is iMple~entej by a 
tri-state Multiplexer (U33). SAO is used 10 selEct the appropriate 
inputs for a read. The lower four data lines (SDO' to 5D3') are pulled 
h i ~j h b}1 p~.1 11 u p t' e s i ~:; t ~)j" s ( R P 1. - 5.> R P 1 --:1. 2 ) H P 1 _. 1 3 .~ R P 1 -,-14). , Sin c: e the 
shared data bus is in~erted (by the 74LS640 transcei~ers, U44 and U45), 
~I n :I. f: s; !:; p t.I 11 E2 d l:> w ) 1 hE;;:. 0~ l:i. n E· 5 ¥.t:!. 11 j". {';J t:l d I 0 '. W hen r €.:. i;1 cI i n gr" € 9 i s t (.:: i" 0 l 
the tri-state buffer (U35, 1-3) pulls SD2' low to read "1". 

Register 2 is the ~odeM cDntrol and status register, 
to register 2 is latched by the ModeM Control Latch (U6). 
Status Buffer (U5) is enabled when reading register 2. 

D a taw,' :i. t ten 
Thf~ ModeM 

~Registe~ 3 iMple~ents a hardware seMaphcre. When reading this 
T'f.':'gistEH') ttl.:! state of "thf.-! Sf:'~Mapho7'e FJ.ip Flop (U14: 8-'·13) i'; gated ~)n"to 

8D7" by a tri-state buffer (U35: 4-6). At the trailing edge of the read 
pulse, this ~lip fl~p is set by clocking in a '1", lhis i~plEMant5 the 
indj \iisit>le read and set op€~rati(in. A write to register 3 cle<!)rs the 
SeMaphore Flip Flop b~ pulsing the CLEAR" input. 

There are two sockets on the 98628/98629 interface for shared RAM 
( U2 ~.: and U 2 6). T h <-::. E· e S J C 1< e t!:; are wi 7' t.:: d t a han d.1 e t h (.:~ b y t e - ~".d de fa 1",1 1 y 
s; t i:"i tic R ~i ~'i S f r c· Pi M (; S t e 1< • A 1. tho ugh the 1 <:1 r 9 e ;;) t R A ~'1 CUt·, t e;1 t 1 y a v (:1 i ::. a L1 1 e 
is 2K b~tesl provisions have been Mada ~ar the future 8K byte RAMs. 

5955-6582 98628/98629 Hardware dccuM2ntation Page 14 
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:"'h~-·R·A·M 'sifEVeFfs'-':c'an-ac'cE,pt i?ithera 24 or 28 pin RAM. HO""I(·:;~er, 

both f:~ur.:kets ML;f;;t use the saMe size of Rt-d,,!. When using a 24-pin RA~1, it 
should be even with the bottOM of the s3cket - lea~ing pins 1, 2,27 and 
28 e~pty. ~3 and W~(the bottOM 2 pcsitions in the a-pin jLMper secket) 
4l.J eH J~1:d·'1"\)·--sEflN::+~...,.tle '-RtiM si ze;"- F ~j" 28- P :i n RP,Ms-;-- \;13 sh 0 u-l. d ·b~· 
installed~ for 24-pin sockets, W4 should be installed. 

__ ._F~)j' the ~'8628.c:ode, the.car'cJ ~ill h~l¥e one 2t(-byte RAM in U2~; (tl'H::' 
U26 socket will be eM~t~). The 98629 code will have a RAM in each 
s-OG·k-et ,to:9ive 4i<-byte'!) o·F RAi'1. Since 2·4-pin RtIM~) will be v!l>ed, ~ul"iper 
"4~ii!i't"be installed <juMper position W3 Must be vacant). 

't.·e:'~6har,cd':~AHC:a-n.:ber·:1Jsed·:e'i"1ner';~4r -data lII'n::Plory ~.r pr-ogral'vl 
ttet!1.Dry. Th\:~ Mainfr'aMe can 'download' code into shared Rri~'i for th€~ Z-80 
to eXE·ClIte. 

The first two locations of the first block of RAM have spe~ial 
hardware for interrupts. The Interrupt REgister Decoder (U22) decodes 
accesses to these registers and controls the Interrupt Request (U23: 
9-12) and COMMand (U23: 5-7) flip flops. The Interrupt REquest Flip 
Flop is used to request service of the MainfraMe. The COMMand Flip Flop 
i~; :.J f::· € cI t 0 i n t e j' i' up t the l-8 () pi' \) C f:: S S {) 7' • The () iJ t put () f t hi!:.; f 1 :i. i:J f ]. \I P 
is connected to the CTSB' input of the Z-8e SID. If the Z-80 SID is 
propErly prograMMEd, transitions on this line will generate an interrupt 
to the MPU. 

Other RAM~ May be used if they Me2t the following specifications: 
1) The RAM is pin-coMpatjble ~ith the card socket wiring. 
2) SLpply current to the RAM does not cause the card to e)ce2d the 

~~inira~e power SpECS (see chapter 2 ~or card po~er specs), 
~::;. ) The·r e ::. ], G W i Ii 9 t i i"{ i n (J S P E' ~ i f i cat ion 5 are M 2 t : 

F: ~~~ .:J ; 
C~I cicti~e to data valid = 170 ns MaxiMUM 
eEl acti~E to data uBlid ~ 220 ns MaxiMUM 
Ajdr23s ~~lid tc data valid = 3G5 ns MaxiMuM 
R~~~ c;cle ti~E = 80J OS M~xiMUM 

f ! ........ : ., .e., 1 

.... :! .. 1. too '::: I 

~cldr2SS ~alid to le~ding edge of W~' = 82 ns MaxiM~M 
D{·;i~.(;·l ::':EtJj:! 1:i ·i,i2J:i.1ii'I.:J ~.:d~j{·:·:· \)f 4.(' :::: 'lS:9 ns r/:CixiMUJ"/ 

W=I acti~e pGlse ~idth = 255 ns M~xiMCM 
I>(~tCI hold af-te.· ti'ciiling t::-dgt:: :>1" ~:E:" ~ E~~5 riS:, ~,i:,,;.:it'IU,'j 

Address valid after trailing edge cf W~' ~ 3G2 ns MsxiMLM 
Write c/cle ti~e = 800 ns MaxiMuM 
NOTE: Data May not be valid at the leading edge of Wf'. 

~~r ~0r'e inf~rMatiDn SEe the detailad tiMing diagraMS. 
~) The RAM has the following D: characteristics: 

'",'olt ages: 
In P l t I (} W = . 8 t; G 1 t ::) M·:?J ~ i M ti M 

I n put h :i. 9 h = ;,~ I D v:}]":' s:· M j, n :i. tIl 0 N 

Output low = .4 volts MaxiMuM 
o \,1 t p iJ t h i g h ::: 2, 4 vol t S M;;' ;', :i. 1"',0 j.j 

Cur r' (~~ n "l :;) : 

5955-6582 98628/98629 Hardware dOCUMentation 



TUE, JUL 27, 1982} 4:56 PM 

Input IJW = 2 MA MdxiMJM (iDtal for both RAM) 
Input high = 860 uA MaxiMuM (total for both RAM) 
Output law = 2 MA MiniMUM (plJS RAM loading) 
Outptt high = 80 uA MiniMUM (plus RAM loading) 

~OTE: lhese are worst case specifications - 1hey are not 
derated for higher reliability. 

5~55-6582 98628/98629 Hardware d~cu~entatinn Page 16 
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The PrograM ROM is the onl~ MeMcrY-Mapped device on the inte~nal 
Z- 80. b~s •.... j;hi-sRCM is. a~~ss€d whenevei'---tD.~ Z-BO Pf:.'i'fui".I.1.s..::a::..tI}:f?t'lOr .. )L:I'ead 

~~i=n~~r-~-'fio-n-:~YtJi "a-a(rr'e~1;~l:'t-'15 . = -~ 0' . 

The ROM will be socketed to facilitate ROM updates and exchanges. 
This will Make it east to change cOMMunications protocols by changing 
the card ROM. 

The ROM socket (U29) is designed for 28-pin ROM"s. For devE~lopMent 
24-pin parts can be used by scraping off the short traces on the circuit 
side Gf the bGard under U29 and adding JUMpers. Pin 26 is norMally 
connected tD ZA13 and pin 23 is nJrMally connEcted to ZA11. The JUMpers 
(betw9an U29 and SW1) will conne=t these pins to +5 Volts. 

The 98628 and 98629 code will be released in separate 8K-byte 37000 
ROMs. Future software could use other ROMs if they Maat the following 
::-p (2C i fic: <":i t:i. on s; 

1) The ROM is pin-coMpatible with the card socket wiring. ~ 
2 ) SLIP P ]. Y r.: iJ j' t"' En t tot h t~ R G i'1 dOE ~; n Q t (:: a u s c"~ 1: he t:: ~':l i" d t n e x C € f::" d t h ;;:~ 

MainfraM2 power specs (see chapter 2 for card powe~ spe~s), 
3} The following ROM tiMing specs are Met: 

Read c~cle tiM~ = 500 n5 MiniMuM 
Address set~p to leading Edge of eE' = 71 ns ftaxiMuM 
Address hold after trailing edge of CE' = 86 ns MaxiMUM 
~cldi"ess to \,}<:ilid d<3ta :::: 3S;B ns r''l<:lXiMUr'j 

CE' active to valid data:::: 286 n5 MaxiMuM 
OE' actiJe to valid data = 398 ns MaxiMuM 
CE~ low pulse width = 323 n5 MaxiM~M 
CE' high pulse width: 187 ns MaxiMuM 
CE" inactive to tristate = 187 ns MaxiMuM 
NOTE: For MJre inforMatiDn refer to the detailed ~iMing 
diagraM or to the Z-BO data book. 

4) 1he following DC electrical charcteristics are ~et: 

VGltage: 
Input low:::: .8 ~olts MaxiMUM 
Input high = 2.0 volts MiniMUM 
Output low = .4 volts MaxiMUM 
DutpiJt high :: 2.4 volts MiniMUI"1 

Input low = .67 MA MaxiMUM (liMited b~ ZAO) 
Input high --:: 160 lJA t'idX:i.Mul", (liMited by 11~0) 

Output low = .46 MA MiniMUM 
Output high = 80 uA MiniMUM 

NDTE: Thf~se are wcrst-ca~:;e specifications - th€~r h{?!~e nut 
b€:'E-n der"atf:~d fiH' highf.?i'" ;"·:-!li~b.i li"t" y, 

5955-6582 98628/98629 Hardw3re d(jc~Me~tatiQn 
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The default switches are used to setup po~er-'~p paraMeters on 1he 
card. This bank of 8 DIP switches (SW1) is accessed 4-bits at a tiMe 
using th€~ 74LS257 ti'i-siate MultiplE!xer (U;~O). ZAO select!:;. between the 
upper and IGwe~ nibble. The Multiplexer output is enabled when ZA5 and 
ZIORQ' ai'('? IJW as d{·::t£ct£-cl by 74LS139 decod~i' (U~:)l: 1-7). 

~~Ll~E~i! !.g. !..Qr. _.~.!1 Q_~ l&£K_.P.r. i. ~ §r. 

The systeM ~iMing is provided b~ a 7.3728 MHz oscillator (Ut8) with 
a dividE'-'by-twJ stage (tJ19:,"1-:--~)for:., .. c;:.orj'ec:ting th{·? duty cycle. lhe 
r (~~; u 1 t :i. ngt¥:~a.iS,:j:: .. M"z&i(Jfta l·:is :4Ised· .. s-~:t"ke&fsteH.-,:cl-o:n . This systeM 
clock is uSEd to clock the shared MEMory arbiTer. A~ter waveshaping by 
the clock driver (Ql, Q2 and asscciated circuitry), it is fed to the 
systeM clock inputs of the Z-80 pi'JcessJi' and peripheral chips. It is 
alsc divided by 2 again (U15: 1-6) and used as an external input to the 
Z-SO C13ck TiM~r Chjp for ~a5ter baud rates. 

The Z-8D Microprocessor unit, MPU, (U2B) controls the 98628/98629 
interface. In a data cJ~Munications application, it handles the 
MoueM~nt of data, error checking, status Monitcrring, and protccol 
l"'iCinag('::r'i(~:n t I 

Since the CPU and peripheral chips are frOM the saMe faMil~, the 
:i. n t t·:, r f Q c: f:~ b {.:~ t .... : C Em 'I. h e S E' de \I :i. c: E 5 ., . .1 i:i~; g j' <-:.:' Ci t ]. i s i t.'q:i 1. i fit·; d r 1 h f:~ sec hip ~.> 
have been conne~ted to perMit usage of the Z-8t vectorred interrupt 
scheMe and SID/CPU WAIT/READY ~eature. 

The ~-8C Counter TiMer Chip, CTC, (U12) has four independent 
ti~er5. Channels 0 and 1 are typically J5Ed as baud rate generators. 
The Zerc Count/TiMeout (ZC/TO) lines frOM these channels are passed 
through divide-b~-two CDunters (U13) tD corr~ct the clock dJty cycle. 
Theex~ernal clock inputs to these channels are connected to a 1.84 MHz 
t;rlock -frOM 'the sE'~Qnf;J,.,,;;~JR(;.;~,9ivider flip flop (U15 1 1-6) to extend the 
range of baud rates that tan be generated. 

eTC c han n e 1 s 2 and 3 a i' e l' y P :i. call y us (.;.j ~ G r £; cd' t W eli' e t i t'l :i. n 9 • 1 h G 5 e 
ti,..'}~rs May be based on the systeM clock (internal tiMing> or Mat be 
based on the baud rate clock using the external clock inputs. 

The Baud Rat€·~ MlJl.tiplexe," (Ull) is u~;;ed to select the baud rat€~ 
r.:l~ic:k for thf:~ SID. This cl~)(::I< t-'IQI eith~r- bf'-: intf~i'nal1y gen(':~i"atEd bl 1'h::o 
CTC cr it May be input frOM the reMote de~ice via the line re~ei~ers. 

98628/98629 Hardware dDr.:u~Ent~tiJn 
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This Multiplexer is controllEd b~ bits 6 and 7 of the ModeM ConirJl 
Li:itch (U6). 

The USART used on the 98628/98629 interface is the Z-BO Serial 
I -n put (D \J t P il tIS 1 0 1( U 2 7 ) ---eli i p . T his - -ch:i P 1 ~ n d ei' \ h e c: Ci n t r 0 1 0 f t h ~:. ~Z - 8 0 
M? U 1 Hr'-ia-l-i-ze3----cia:ta-"1'nire-"tr-ansMi-t"ted "and deser"la117e-5- -re"cei\i-etf-d"a t a 
f'i'OM---rtier.:oMi"'iUnica-'{"ions link. -It also has snl".e e,ror d~:~tE'ction " 
capabilities. The Z-80 SIO has both asynchronous and s~nchronous 
capability to allD~ far_fJture protocols ~itho~t redesign 

The Z -8 G S I 0 has t W Gin d e jJ end en t full d u p lex c han n e 1 s . T-nl~ I A I 
~htinnel is connected to "the refltote,de"ice -via the line drivers and 
"if'eceiuer-s. The'B' channel recei uer is connec ted to the "A' channel 
""ransr'li't'ter~o provide 't'ranSMi'1'ted data trace capilbili t y. 

The SIO can werk together with the M?U for high speed data 
transfers using wait/ready, If enabled by the firM~are, the SID will 
put the CPU in a wait state unless a data is rEady to be transferred. 
An interrupt can also abort the CPU fi'OM the WAIT state (U16: 11-13 , 
lJ30: 1-2). 

The line drivers on the 98628/98629 con~ert TTL ~Gltage le~e15 to 
the c, P P j"' 0 P r' i a t e· \J 0 1 tag (~~ 1 f.~ V e ].~) t \) C () n n (~~ c t t 0 a i" eM 0 t f!. de v :i. c: e • D j' i v e r" S 

Ul, U2 , U3 and U7 iMpleMent the unbalanced EIA RS-232C (CeITT V.28) and 
EIA RS-423 (CCI1T V.tO) elEctrical interface standards, (NOTE: These 
s1andards are described in Chapter 5: Interface to the Device,) The 
rise and fall ti~es of the driYers are set by the resistors connected to 
Jiril. The control signal drivers (Ul , U2 and U7) have a 1M OhM 
resistor t\) gi~e approxiMately 100 Microsecond transition tiMES. The 
data and ~lock drivers (U3) use a 20K OhM resistor to provide 
a p prJ x i Mat ~: I; 2. 2 M i c: r 0 :" e c un d t r' a n sit :i. 0 n s . 'Un 10 a de d I the () u t put 
~,~ltage/lev~ls:()f.'tl:ledrivers should be bet ... een +5 to +6 Volts ('ON') 
br"'-5 "to'" -6Vo11s-'''('dFF'~, 

Driver ua iMpleMents the differential drive EIA.S-422 (CeITT V.l1) 
standard. ltte output levels OT these dr'i~ers (Meas\lred to signal 
~ro~nd) should be betweenOand +5 volts. Capacitors (C28 and C29) May be 
Ciddf::"d to "the clock and data linE!:) t~ !:')].ow do&r.:n the ~:;:i.gnal E:dges for' RFI 
purpcses. They are not used by eithe~ the 98628 or 98629 
i t"'iP 1 el'H::-n tat i on s. 

The line re~eivers (U9 and UtO) convert the RS-232 , RS-422 or 
RS-423 input "~~ltag~:~ levels tt) iTL l(-:~"els. In RS-"~:~3E! or RS-A23 ModE: , 
thr:"~ nGnin\ierting inputs .of the receivers (i ,e. pins 2~ 6 , to and 14) are 
<'F' .J \J n d E" r.! bIt h f~ cab 1. to and thE: in v c: j' tin f;j i n P iJ t s (j., e. P 'j. n s 1) 7) ? <:1 n d 
15) are conne~ted to the reMcte de~ice. In RS-422 Mede, beth inputs 
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are drivEn b~ the reMote de~ice. The absDl~te MaxiMuM voltage leJels 
on the inputs are positive and negative 25 Volts. 

#Un1"he'9B62B, :the rEceivers arebiisedwith 6K OhM resistors 
<r"!?~~~_tJH_· __ .. pac k sRj1i.::an.d~l_:6J __ s() --:the ~r.e.:C-e.i-v.!!.r--s~i 11 ..d.et.ect~~-tf1e 
l)pen-c:ircui t -CcHi-e as'OFF' (-failsafe 'OFF'';J.--·-l-he negativ-e"":;~inputs are 

fff.-i-a s£8L:=tji:--::--2~~:-:V-fi.lf$--:.:&J ,en~r-. t edb ya-Zen er=::~:l. 0 de (C R 2) and r e $ i s tor 
(R9). The positive inputs are biased to ground. To Meet the RS-232 
puwer -d oWi.--oetec t i onr eq u it eM'::;") t, a 1.961< OhM resistor' (R 12 )- is 
connected 
in s~ries with the DM fine. 

~he9a629 does not load the re~eiver biasing cOMponents (R15, R16, 
CR2, C7 and R9). Instead, 100 Ghr'i (R18-R23) t~!rMination i'eSist~i'S ar£-~ 

loaded across the CS, RD and ST lines to Match the receivers to the 
line. 

Except for the 98628 and 98629 recei~er biasing differences, the 
diffe~ences bet~Een the RS-232, RS-423) and RS-422 i~pleMentation5 are 
~1] iMpleMented by the cable - no changes are required on the PC beard. 
See chapter 5, Interface to the De~ice, ~or More details. 
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This chapter lOGks at the registers and MeMcry used to interface to 
1:hf:: Z-OO i:HH:: MainfraMe ~:;oftware. 

~.e,c'f1ain.fF:e·M-e-»,...-e$Sri;1'e:i-~-:32,K:,:~_cr._d_=::addr.es!5--space for ~eacn:I/O card. 
986::.::8/98629 i MfJ le~En ts t his spa Cf:~ tiE; sharEd T'£g i!E ters cHi d R (-~,M . fDn:l. y the 
t."Dwerbv1'eGf:each .. :trois iMpleMenTett-- access to the high orde:-' byte 
will result in a bus error. 

The Z-80 MPU has direct addressing capability of 64K-b~te$ for 
MeMory MapPEd de~ices. MeMorY-Mapped de~ices are acc~ssed using ~he LV 
fCiMil y of instructions. ~n 'addition) the Z-80 M?U has a 256-byte 
• .ddf4:ss,-~pace Tor-I/il:-::de"ices. lhese I/O -devices "areacC:Ess;t:::d usinq th(·? 
~/Oinstructicns such ~s'IN and nUT, 

Chi~Munk address Z-80 addrEss 

" +------------------------+ oencl-! 1---1 
I Z-8D P r' 0 g r· ci r'f ROM I 00011-1 I M I 
I (up to ~32 Kbyt€s) I J e I 
I I I tfl I 

n (j t (':'CC<0::):;;ib le I I 0 J 

I I I j" 

I I I y 
I 1 I I 
I I I 7FFEI-I I R I 
v r I '?F F FH I E I 

+------------------------+ I f I 
x.x:OaCllH I E;ha~' f::,d :1 f: f"dH·· )J .I r C-::' iJ j, ~; t e 7' I BOD!)I-I 1 1 
xxOOO3H I area (lip to 32 Kby) I 8C01H I I I 

1 I I n I 
I I I 5 I 
I I I j" I 
I I I u 1 
I I 1 c 

xxFFFDH 1 I FFFEH I t I 
xxFFFFH +------------------------+ FFFFH 1- -.- J 

A +------------------------+ DOH 1-,--1 
I Z-BD I/O a r·' E~("":l (~:~IO; I D1 H f I II 

not i:1CC€~SS;j ble I eTC) def'at;lt switches) I II nl 
I I I 10 sl 
I I I FEH I t I 
v -t. _. _. -. - _. -. -. -. - - _ .••.. - -. - - - •••. -. -. - - -. _ ..... FFH 1--·-1 
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As sho~n by the ~eMory Map, the Z-80 and MainfraMe use different 
<:iddrE.~~~.se·::; fer shared MeMor y ...·he~Z-8C·addr~e$$es the shared MeMory 
ilet'WEen-aOOOH and FF:FFH 'with each locati.on "i'f'.pleM£nted. The Mainf'ral'le 
'¥addresses shared ",eMory froM xx0001H to xxFFFD'''.".w·j .. ·th Gnly the odd 

.:::.:..ad-d-ri?,s5ts, ·used. lhE~ Mi:linf7'aMe c\ddi'(~·55:;.ng sct~E·,..;e :i.~> ill • .I!;;trated 
below: 

MainfraMe I/O Card Addressing 

23 22 21 20119 18 17 16115 14 13 12111 10 09 08107 ~6 05 041 ()3 02 OJ. 00 I 
+-+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+ 
IAlways I SelEct I Word Address lBAI 
I ' 0 1 l' I· Code I 1 I 
.. _ ... _.- of·- -of -.-+- - of--of -·_·of _._.+--+-_ ... --·of _·-+--·of·--of·_·-" --+- -of --+- -·"·--of·_· - of·--+-·_· +- ..... ~. 

Bits 21-23: Always '011' for I/O cards. 
inTernal peripherals. 

Bits 16-20: Card select code froM 0 to 31. 

B:i -r: 5 31 -·1 5 : W 0 r cI Ad d i' t:· S 5 

Other codes used for MeMory 

B:l. t 00: Byte addre:.:;s: O::::uppe:", b)ite) l=low·?r byt(?. Since 
98628/98629 only iMpleMEnts the ID~er byte D~ each word l 

~hi5 bit Must alwafS be '1'. 

Each of these ~EMDry blocks ~ill now be describ€d in More detail. 

The prograM ROM contains the code for the Z-8e Microprocessor. This 
ROM May be changed to iMpleMent new COMMunications protocols. 
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ChipMunk address 7.:-80 addres-:) 

xxOii01H 

x x:~FFDH 

xx4001H 

xx'7FFDH 

x~B301H 

x~CJ01H 

x .~FFFDH 

+-----------------------+ 
J Hardware registers I 
f (SK) I 
I I 
I I 
I I 
+-----------------------+ 
I RAM socket 41 J 
I (up to 8K) I 
I I 
I I 
I I 
+-----------------------+ 
I RAM socket 42 I 
I (lj P t (j BK) I 
I I 
I I 
I J 

+-----------------------+ 
I Unused (8K) I 
I I 

I 
I 
I 

+-----------------------+ 

8000H 

9FFFH 

AOOOI-I 

Dr-FFH 

COOOI-1 

DFFFH 

EOOOH 

FFFFH 
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~.e Tirsf~+'o.ur "U:.l",cr~.,l(Jca-tions 'arehardwareregisters with the 
following bit definitions: 

Main fraMe-address: -.0001 H 
Z-80 address: 8000H 

7 6 5 4 3 2 1 0 
+-------~-------~-------+-------+-------~.-------+-------+-------+ 
I RESET I I 

Write t Card I Don't Care I 
I I I +-.- -.---.- -f._._-.- --.- -f.-.- ----- ~·---·-·--·-·of·----- --+-_ .. --.---+ -.--.--- -.+----.-.-.-+ 

Bit 7: Whe~ written as a '1' the card is RESET and a ncnMdskable 
intElj'·,"upt (Ni'1I) i~; (:;en(~'H'ated to the Z-·BD. The Z-80 MU~;'t 

clear this bit during its RESET routine. 

7 6 5 432 1 0 
of •. - .' -. - - .. of •. - - - .••. -. - -t - -. - - - - -. of :.. - -. - - - - -to _. - - _. ~ - -. of - -. -. - •.•. _. + -. - - .... -. -. - ·f· - -. - -. - - _. ,}. 

I R2hcte! SMart I Card I.D. I 
F·~ E:· ::'; c~ ; c::~} r t .;: i" ::. I i L: r1 J s· C~ t:i: t~: (-:1 I ci I - -. - -. - - ... ~- ... - -. - - -. _. - -, -. -. -. -. - _. - _. -. _. - -, _. - -. -- - - - -" - .. - ..... I 

"C'" -'1' I '1" I 'e' I 11' I '0' I "0" I 
~. - - -, - - -. _. -t -. _. -. _ .. - -. - of - -. -. - - - - of _. - - -. - _. - of - •• . - ..... - - o{. _. _. - - _.. •• -+- _. - - - ... - _. + .- - _. 00. - -. _. {, 

Bit 7: If bit 7='1', then this is the reMcte c~ntrGl int2(face. 

Bit 5: This bit is always a '1' indicating that this inte~face 
has a Mic~Qprocess~r and uses one of the SMart card 
dr':i ver s. 

Bit 0-4: T~ese bits giue the ID code unique to this card. 
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Mainfra~e address: ODD3H 
Z-8C address: 8C01H 

? 6 5 4 3 2 1 0 
+-------+-------i-------+-------~-------+-------i-------~-------+ 
I Int I 1 

4.t i' :i. t e : En a b ]. e I Don "t C a i"' e I 
-L -1 
i - - -.- - - -·i·- - -.- - -_ ... - - _.-.-.--... -.- --_. -.- +- -.- -._--.0{. -.----.-. - .... ----.-. -.-+.----.. -.-- .( .. 

Bjt 7: A '1' written to this bit enables the card to interrupt, 
'0' disables interrupts. 

Bits 0-6: These bits are uniMpleMented. 

7 6 5 4 3 1 
{.-------+-------+-------+-------+-------+-------+-------+-------+ 

Int lInt I I I 1 I I 
Read 'En'd IRequestlInterrupt Le~ell '0' I "0' I 'e' I '0' 

I I I I I I 
+-------+-------+-------+-------+-------+-------+-------+-------+ 

Bit 7: ·r h i.::~ bit i n die a t Eo 5 t h ~:) C \J j.' t· en t .;; t d t \.1 S 0 f t h {-:~ 1"1 c·:I :i. n f· t·' at". (.:.;0 

interr~pt e~able flip flop ('l'=interrupts Enabled, 'e'= 
interrupts disabled), 

Bit 6: If this bit is a '1', the card is re~ue~ting an inte~rupt. 

Bits 4-5: These bits give the card inte~rupt le~el as set by the 
switches. 

Bits 0-3: These bits are defined for DMA. Since this card dees 
not iMpleMEnt this feature, these bits will read '0', 
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MainfraMe address: 0005H 
Z-80 address: 8C02H 

TUE, JU~ 27, 1982, 4:56 PM 

Wl" it e : 1.It:::wr±-:t:e~::::'ttris -:r:.agi"li'terc·:'1iitl<l-=-C'll~~r "lfl~'sel"laplfor e. Tti e act u a 1 
data ~ritt€n is a don't care. 

7 6 5 4 3 2 1 o 
-... ~.- -.- .. ---,--------of - --.----- +- -.- _.--_.-+-._.- --·--of------··· --i--·- -_._-+-_.- -. -"_ .... ;f-
I I I 

Read I E~eMaph • t Undefined I 
I I f 

i-------+-------+-------{-------+-------+-------+-------+-------+ 
Bit 7: This bit gives the statu~5 of tlH~ sE,\MaphoT'e: 'C'::::not bus~, 

'l':::;busy. l'he---seMaphore is autOMatically'-set after j.t is-' 
~:f'ead. 

Bits 0-6: These bits are not iMpleMented and therefore Ma~ read 
gi:H'bage, 

M~) :i. n -(-"'j. a t .... IE (.1 dd i" {-?S S : [I () 0 '71--1 
Z-8e address: 8CG3H 

7 6 543 2 1 0 
of·- - .•.. -- -.-.- ... ----.-.... - -of·- -.-.-.-.-.- of - .•. --_.--.{ -- - .•. ----- ... _ .. - ----..... -.---.... -. -·of---·_· _. __ ..... f-

IRx batJdlTx baudl I I I I I I 
Write lint/e~tlint/extl OCD4 I CCD3 I OCD2 I OCDl t TR I RS I 

I I I I I I 
of·- -'-'-'---'-of -.--.- --·--i---·---·- --·of _.- --. - _.-.+--. - _._._.-.{--.- --- _. - +--_·_ .. ··--·-of·---·-- _._- .~. 

Bit 7: This bit sets the SID receiver clock internal (bit 7='1') 
or external (bit 7=/0'), 

Bit 6: This bit sets the SIa transMitter clock internal(bit 6='1') 
{) i ~! X t er n i:i 1 (b i t 6=" 0 ' ) 

Bits 2-5: These active high bits control the optional circuit 
dri~eis (OeDs) to the rEMote device. The exact 
definition of each signal depends on the cable or pcd in 
use as sUMMarized belo~: 

oeDl: SR - Signal Rate S~lect (RS-232 & RS-449 cables) 

oeD2: SRS -. SE'coiidaiY F<f:qU(·::·st to SETilj (RS·· .. ;.~32 c8blf.-:s) 
CSl - Clear to Send Inhibit (Multipoint pod) 
AUTO - Auto Dial/An5~er (HP ModeM) 
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OCD3: LL - Local L03pback (RS-449 cables) 
MM - Monitor Mode (Multipoint pod) 

OCD4: RL - ReMote Loopb~ck (RS-449 cables) 

-Bit 1: This active high bit controls the TerMinal Ready (TR) line 
tot he T' £-.' Mot e d e vic e I 

Bit 0: This active high bit controls the Request to Send (RS) line 
to the reMote device. 

7 654 321 0 
of --. - .. --.- •. of·- --.-.-.- -·i --.- - -·_·-of·--- -- - ----f-_. __ ._- -·--of -.- --- -. -of----- -, --+--_·-·_--_··t· 
, SIO 

Rf:':<:icl I UndE·fined I Ch f1 CCR2 J OCRl I CS RR IIi''! 
f I WAIT I I 
+---_._-_.- --of--·_·------·_·of - -.- _.-- ----{. --_. -- -. --- +---. --·---·of -.----. -, - +----.---.- +---. -- ----.{. 

Bits 6-7: These bits are uniMpleMented and Ma~ be read in either 
state. 

Bit 5: This bit indicate5 the state of the WAIT/READY line frOM 
channel A of the SID. When high, this line is in the WAIT 
s;t<:)te. 

Bits 3-4: These active high bits indicate the status of the 
optional character r£cei~ers (CCRs) frOM the reMotG 
device. Their exact definition will depe~d on the 
cable or pDd in Jse as specified below: 

OCR1: Ie - InCOMing Call (RS-232 & RS-449 cable$) 

DC R 2 ; S f< R - E e c: 0 n d i:lj' Y F< E' C e i v e j' Rei;} d l' ( S E' con dar y 1) a t a 
Co;~rrier' Det(-?ct) (RS--232 cables) 

RSI) RequE!.:;t to Bend frOM Do",.n':;ti'eat'i (tlult:i.point 
Dai~:;y Chain pcd) 

51 - Signal Rate Indicator (ModEM pod) 

Bit 2: This actiue high signal indicates the status of the Clear 
10 Send (CS) line frOM the reMote device. 

Bit 1: This active high signal indicates the status of the 
Rf2cei,\12i' Ready (RR - Dat<':l Cari":i.er Ih::·te:ct fiJi' r~S-232) line 
frOM the reMote de~ice. 

Di to: T 10

, is act i 1,i e h i 9 h bit in die ate 5 the 5 tat u S 0 f t h E~ D a t a ~i c d e 
( I~ M -. D a t a Set R E: d d y of () j"' R B -.- 2 3 2 ) 1 i n e of j' iH"j t h [.! i"' E:' M 0 "t €~. 

d~?vice, 
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T h E~;'" (~~ <!\ r €-~ 2 R f.:j M sec k e t son t h €-.\ 98628/98629 i n t e, fa c c\ . :i"h e 
.. jip'fx1iR~ l-Y---li·y;livlabl:e:··t-i<-by '1 e4B 0 1 a nt1~t( --b y l' e 48 P ~=! c: ant; e USE d . As 
large, static RAM de~sitie5 beci~~'~~~~ible, 4K-byte and 8K-b~te 
CDMp3nents May also be uS2d. 

RAM locations 4001H and 4CC3H (MainfraMe word addressses) ha~e 
additional hardware to generate inte~rupts. AcceSSES to these registers 
will have the foll~wing effect: 

REg i r:; tEi' 

-:18 D 1 H wi" i t e 
4801. H Read 
48D3H Write 
4803H Read 

Mainfra~e Access 

No effec: t 
Clear MainfraMe inte" 
GEnerate Z-80 inter. 
No effect 

Z-80 ~Ic:cess 

GeneratG MainfraMe inter. 
NG effe~t 
No ~::·f~fec t 
Clear Z-80 interrupt 

See the software sEction of this ERS for the definition of the 
other RAM locations. 
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The f (i 11 (j win 9 de IJ ice z:; are I/O Map p e don the i n t e T' n a 1 Z .-8 G b lH5 • 

They are accessed with I/O stateMents such as IN ~nd OUT. To a~oid 
enabling two devices at nne tiMe, the addresses should be used EXACTLY 
as shown. 

'?OH: Chclnnel A Data 
71H: Ch(:tnne~l A Control/Status 
7;.:~H : Chi:lJ1nel B Dc!! ta 
731--1: Channel B Control/Status 

Th€~ 7-80 SID has twc· indepeildeilt full-duplex channels, ..channel A 
is u~·ed to cOr'iMunicate with the reMote device. Channel F.{ on the SID ha'::; 
two uses: 

1) Pro\liding vectnred interrupts f-cr f"IainfraMe reque5ts. 
2) Providing trace infor~ation for transMitted data. 

For h:j,gh-~aP(0.?d oper-ation, the W:~IT/READY featur'e of the SID can be 
used in conjJnction with the Z-8U MPU block Move instruction. An 
interrupt will plill th€-~ Microproce;:i50r out of a WAIT state. Tllis l'iakes 
it p3ssible to set up ~ ti~Er as a 'watchdog' to catch 'hang' 
conditions. 

See the 2-80 SID Te~hnical Manual for More details on the SID. 

BaH: Cha nnel 0 
B1H: Channel 1 
F.~~.~H : Channf:~1 2 
B~3H : Channel 3 

The Z---BO CTC has four independent tiM~H'S. They May be u~:;ed fGt th€:' 
f:j :;. 1 () 4.~:L r~ iJ 1'" t; rl t i" :i. ~ I"t S : 

T:i.i"1':~'~~·- C: Thi::; tiM2t May b0~ tised to geiler-atE.' th(~ j_nter'nal tran~:;Mit 
b ;3 .J C: j' ci 't (.;} ·f \) j" t h ~:~ SID. I t r'! cl Y b f? lJ S E cI i n t :i. I'!; 17~ i' M v d co: f 0 (' 

t:I'::~ IGt,J2t baLd rate;:; or' in c(jljnter Me·de fer the high€~r-
:::. ;:! .J ,;; j"" Q -:: f:: ::; , 1 h {::' i E i ~~ a n ~ -,1 :;::' i ]. i:'t P T' an iJ "= i n J..,i hie: h €-:.:i t h f? (' 

I: h \i :i .::: e i:::· pes; 5 i IJ 1 e . I fan i n t {0 ina]. t T' a n ~:; "-Ii t b a l; d c: 1 () c: k 
:~ s j'i ~ -:, f d':: (-:: i~ E cl, t h c-: i'j t h (.:. t:i. r. e l' C -3 n b i:.~ ~.I S E- d of 0 i' !;> {) ·f twa j"' f'~ 

tiMing. The tiMe constants (rC) ~ritte~ tc the eTC can 
be calcJlated as follows: 



Baud Rate Generator: 
Counter Mede: 

Async (x16 clock): Te = 57,60C/Baud Rate 
(Range: 225 to 57.6K baud) 

Dyne: (xl clock): Te::: 921,600/Baud Rate 
(Range 3.6K to 922K baud) 

liM2r Mode (Prescalar ; 16) 
As l nc( x16 c:lJc: 1<): Te =7~?,OO/Baud Ra te 

(Range: 28.1 to 72CO ba~d) 
S~nc (~l cl~ck): Te ~ 115,2JO/Baud Rate 

(Range: 449 to 115K baud) 

Software "i~er: SaMe as tiMer 2 (internal clock vnly) 

TiMer 1: This tiMer is used to generate the receive baud rate. 
It behaves in the saMe Manner as ti~er O. 

TiMer 2~ This tiMer is used to do software tiMing. In tiMer Mede, 
this ti~er pro~ide5 real-tiMe interrupts. In counter 
Mode, it will provide interrupts based on the transMit 
baud clock fraM the baud rate Multiplexer. The tiMe 
constant eTC) can be calculated frOM the following 
eq iJ at ion s: 

Internal Clock: 
Prescalar=16: TiMe Period = Te x 4.34 Micrcse~. 
Prescalar=256: Ti~e PeriDd = TC x 69.4 Micrasec. 

I:: x t f.H' n ale 1 0 c k : 
Async (x16 clcck): TiMe Period = TC/16 bit tiM2S 
S y n c (x 1 c:l. ~)(:: I, ) : Til"'l f.~ P e , .. :i. D rJ -:: T C bit t i ,"'H? S 

The output of tiM2i 2 is u~.ed as a clccl< for the 
ti"i:lnSMitter of channel It of the SID. The channel B 
transMitter can be used in ccnjLnction with this tiMer 
for verI lDng tiM~DutS. 

TiMer 3: This tiMer behaves in the saMe Manner as tiMe~ 3 except 
that in counter Mode it is slaVEd to the recei~e clock 
frOM the baud rate Multiplexer. 

FJ~ MJ~e inforMation, see the Z-BO CTC Technical Manual. 

DOH: Switch Block A (upper nibble) 
D1H: Switch Block It (lo~er nibble) 
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The default switches are used tJ select SOMe of 1he default 
()pe~"ating paraM,?ters (i.e. baud rat~~1 bits/character 1 etc), The exact 
definition of these switches is dependent on the card software. 
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98628 is designed to 5~pport the following electrical inte~face 
stc:indCir·ds: 

EIA RS-232C (siMilar to CCITT V.24/V.28) 
EIA RS-422 (siMilar to V.ll) 
EIA RS-423 (siMilar to V,lO) 

Each _ oftlt~se standards will l>ebl'-iefl y dE·S,Ci" ibed here r F i)r·M~re 
inforMation, refer tc the appropriate standard. 

!:i.1: EIEcti'ic:al Standards 
-·---~~I~Il==[~r:g~g~-------

RS-232C was adopted by the Electronics Industry Association (EIA) 
-in 1969. It pro:,lides for a~:;.ync.hronoi's and ~;ynchi'onous dat,":l COfiMJnica·· .. 
tions at rate's up to 20 kilobits per second. ~·"1:·able· .. lertt]1'tl'"'l)T 50 feet 
(15 ~etrES) or shorter is recoMMended; howe:,ler, longer cables are 
perMissible if the load capacitance does not exceed 2500 picofarads. A 
25 pin D subMiniature connEctor has bEco~e the defacto RS-2J2 standard. 

The CeITT inte~national standards organization split RS-232C into 
tw,:} stand~H\cl~; V.;;~4 and IJ.28. Thc-?se ~;tandai\ds Sp(·:~cify an intei'facf:~ thdt 
i~:, vei"~; s:i.Mil~lr (bt;t not identical) to RS-232. V~~24".;$pecif'ies the 
~unctional characteristics and V.2B specifies the elEctrical character
istics. 

RS-449, RS-422 and RS-423 were de~eloped to provide longer 
signalling dis1ances and higher data rates than RS-232C. «8-449 de~ines 
'the"f'unctional characteri5.ticsof' theinterfac:e. RS-422 and RS-423 

fidescribe "'the electricalcharacteristic:s ofihe interchange·circiJits. 

RS-449 spe~ifies 27 interchange circuits - e5sentiall~ a superset 
of the RS-232 lines. Tw~ connectors are specified: a 37-pin connector 
for the priMary channel and an optional 9-pin connector fcr the 5e~ond
ary channel. These CDnnEctors bel~ng to the saMe faMily as the RS-232 
conne~tor. 
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RS-422 specifies a balancEd~ twisted-pair interchange circ~it for 
high"-speed . op~l'ation I . 1tte,1'tBxifltufit,table"l'e'ngth .ondMc1xiMtJMd-Clta r.ate 
r~=:i':~:~re7'Cle~H!Aden t-.-:, 1 he --c'a b le'beI'3w i 11. vs-fra {estlle~';'ec:o'M-M-E-r,-cT(~:;'d--'" 
c'oMbinations. 

Cable LE'ngth 
(feet) 

A 

1 0;( + 

4K +------------\ , \ 

I \ 
I \ 

°J.K 0f-

t 
I 

400 + 
f 

\ 
\ N Q t I~ e COM M t7 i' de d 

\ 
\ 

\ 
\ I 

I RecOM~endEd C3Mbinations \ 
oJ. 00 + 

J 

r 
40 + 

I 

\ 
\ 

\ 
\ 

r 
I 
I 

10 +-------------i----------,---+-------------+-) Data Rate 
10K lOOK 1M 10M (bits/second) 

RS-422 MDdulation Rate Versus Cable LEngth 
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RS-4;.:?3 dr::·fine!5 an lInbalancE·d j.nter'r.:hange cir(:uit i.hat Ct:'d", be 
cOMpatible with RS-232C. The RS-423 data rates and cable length are 
alsJ interdependEnt as shown by the dashed lines in the chart below. 

With the RS-423 waveshaping used on 98628, the cOMbinations of baud 
rate and cable length are f~rther restricted to the area bounded by the 
asterisks ('.'), Provisi0ns were Made for this type of an iMpIeMe~ta
Jion b~ 1h~ 18-423 s1andard. 

--C~b Ie Leng th 
(fe£-~ t ) 

.1 
1 nJ< + 

I 
I 
I 

4K +------------\ 

·f !/ 
.' t'\ 

.•.. " 
.' ~ IJ 

I 
'1 

\ 
\ 

\ 

\ Not RecoMMended 
\. 

\. 

\ 
\. 

" '\ 

;( 

\ 
'. 

'.1. 0 .{-...... _.- -.-.- ----.--.-.t-.- ._.- -.-.-.-.-.- - - _._+._.- -.- -.- · .. ·_·f··_·- _.- f- -;- I}a t 2" l~cl t e· 
1 (I 0 11< 1 J 1< /~ 5 K 1 J D!\ ( i:i :;. t s / E:· t:·: L .::0 !I d ) 

RS-449 ~nd RS-423 we~e specified with RS-232C cGM~atibilit~ in 
Min d • ~ rh':-: t, c ::. 1", L ~ C '!: :;.1' i 9 Ci n R S _. {.~ 32 C de vic e 't {) a ~: S - 4 ·49./ -423 cI ~! vic: c·:·; t I'H:':' 
worst case specificaticns cf both standards Must be Met. This liMits 
t h €~ !;;. i 9 Ii «:1 1 ]. :i n (;J i' i:l t e t {) 2 0 k i ), i) b ci J ,1 ~'I j'i d 't h E' c: Ci b ], ~2 ], eng .( h t 0 ~.:.: ~j fee t. 1 h (0 

chart below COMpares the RS-232C, CCITT V.24 and RS-449 signals. 
T h i' Dug h i) U t t his E: R S , the R S -44 'j> n d r: E· s w i 11 b (~ U s· Edt \) i d .;: n -:: :i. f i S i g ri a 1 5 • 
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-- ---- - -.- ---- ----- -- -'-.----t.--- -.- --.-- -----.---- - -- -_ .• ' ----t .... -.-._--.. -.. -_.--_.---.- ---, ... --_ .... 

RS-449 RS-232C ceITT V.24 
----------------------+------~-----------------+-----------------------.~ 
Be I Signal Ground I AS r Signal Grvund t 102 I Signal Ground 
SC I Send CDMM~n I I I 102al DTE COMMon 
RC I Re~eive CCMMon I I I 102bl DeE COMMon 
- - -.+- - - --- -.- -.- - - •. -,-.- -- ... -.- ----+ -- - - - ------.' -- -- - -- ---t._. --.-- ...... _- ---.-------.... --- .. -

IS I TerM. in Se·;- v iCf?_ t J 
~~C f IncJMing Call J CE Ring Indicat~r I 125 I Calling Indicator 

TR I TerMinal Read~ t CD Data TerM. Ready 1108/21 Data TerM. Read~ 
DM r Data Mode I CC Data Set Headl J 107 I Data Bet Ready 
---+------------------+-----+------------------+-----+------------------
SD t Send Data J BA I TransMitted Data I 103 I TransMitted Data 
RD I Receive Data t BB t Recei~ed Data I 104 I Received Data --- ... _._._- -.--.---.-.--- --.. _._. +---- -... ------ -- ---- ---- ----+-. _. _. __ .-+ - --.---.- _.- ----- ... --_ .. --

-TT I TerMinal TiMing I DA I Tx TiMing (DTE) I 113 f Tx TiMing (DTE) 
ST f E~ncf TiMing I DB I Tx TiMing (DCE) I 11!~ J Tx liMing (DeE) 
r~T r R(;:'ceive TiMing I DD I r~ec:ei\-er' TiMing I 115 I Rec. TiMing (DSE) 
--- -·of - -._--.- -.-- -----.--.- --.-t._. - -.-.- of·-·-- ---.---.---.---.- _ ... ---t .... ----'-+.-.- --_._-._.- ------... --- .... 
RS Request to Send CA Request to Send 105 Request to Send 
CS Clear to Send CB Clear to Send lOB Ready for Sending 
R R R (~C e :L v e ;"" Rea d y C F D i~ t a Car' r j. e r- De t . I 1 0 9 R e ~ e i ve\:l L. i n e 

NS 
SF 
Sf~ 

Signal QUi:llit y 

N~\w Signal 
Sf?: 1 (~.: r.: t ft· c-q u €::-n C y 
Signi:'illing Rate 

S C: ~t<~-: c t ~i j"' 

f:) :!- (] ;j a 11 i j'i(J Rat e 
Ind:LcCl1. or-

CG 

CH 

CI 

Signal Quality 
l){·? t E:r.: t ~H' 

Data Signal Rate 
E(.;~ lee: t {) 7' (DTE:) 

Data Signal Rate 
Sc·: 1 f=C to i" (I;-LE) 

I Signal Detect 
I 110 Data Signal 
, Quality Detect 
I 
I 126 
r 111 
I 
I 112 
I 

EelE:c:t Tx FtE-:·q. 
Di:1ta. Signell.ling 

Ratf? Sel, (DCE) 
D<7ita Signalling 

Rate Sel, (l~CE) 

.. -·--·t· .. ···-·-----·-·-·-·-· --.-.-.---._.+ .. -.--- -·fo·-·----·-·---·--,-,-·-·--·- -·-·fo---·-·- fo·--·-·---·------- ----.-.-
SSD I SEconclCii'-' i Et::·nd ~:)BA EEC Oi'trJeH'>J Ti'an~;' d I 118 TransMi tted F.{ack. 

Data Dati:) I Channel Data 
Sr~Df S<~'c{)i'idary RecE-)ivel SHIt EEcond<'H'y Rf-!C'd 1119 R€c(·::ived I:ack. 

I D a t- a I D a t i:' I C h ~:t nne J. D i-l t a 
-, _. - .. - -. - - -. - - - - -- - - -. -- - -. -. -. -t - - - - - -to - -- _. - -. - - -- -- - - - - - -. - -. - of -, - - _ .... of -- _. - - - -.- - - ._. - - - ••• ' - - - ...... . 

SRSI Secondary Requestl SeA Secondary Requestl 120 Trans. Back. Chan 
to S ~:. n d Ito S€::· n d r L :i. n e S i 9 n (:il. 

SCSI SeC(jndi:~ry Cll?ar I BCB Seccndi:try Clear 1121 Bc1c:kward Channel 
Ito Se n d t t:l SEn d I R f:'~ (;) d Y 

SRRI Secondary t SCF Secondary Data I 122 Back. Chan. Re~. 
r Receiver Ready I Carrier Detect I Line 8ig. Vet. 

---+------------------fo-----+------------------+-----+------------------
I...L r Local Loopbacl< I I I 1.41 I Loc«;ll Loopbc:1Ck 
RL I ReMote Loopback I I I 140 I ReMcte Locpback 
1M , Test M3de I I I 142 I Test Indicator 
-.--+-.-.-------. ----.---.-.-+-- ---+·--·-------·--·-·--·-·--·--·fo---·--·fo-- ------ --.- --.-- ---.-.-
S SIS f:·:' 1 E: r.: t S i (:1 n d b y I . I 11 6 : Se ::. e c: t S tan cI b Y 
SB I Standby Indicator I I I 117 I Standby IndiCator 
- --- o{. - ---- - -.- ---. - _.- ------.- ---.... -.- --_ ... -.-.---. ----.-..... -.-.---. - - -.- of·_·_· - -- -of _ ... - .• - ----... - - --.- ... ---'_.'-.' 
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n 
~( 

r;/\ \.1 • 
The interface to the reMote de~ice on 98628 is consistent wi~h the ~ 

Electric:al Interface Standards for D.T.D (Data Te~fI'rinal~; Dil;ision)-----' 
Piiiducts. This c~)Mpatibility ~a'<es it possiblf.:~ fOj"" S)B62B to leverage 
the pods built by DTD. 

The physical connection to the outside world is a 50-pin connector 
{) n----t he---,~-e-ar---p anel-of'iheinterface ----card. --Thi scnnnE·c-t Ol'" i s---of-Th-e----sar·'ie 
faMily as the standard HPIB connector. 

The DTD standard spEcifies four levels of iMpleMentation. 98628 
will iMpleMent standard C, ~he Most COMplete level of iMpleM~ntation. 
ThE-~ pin n~Jt"'tbei's of the 50 pin cunnector' a;,'e df::fined as f'ullows: 

(-- To DeE --) 

--) FrOM DeE {--

oeD:'> (-- 26 ~. +.-----+ * 1 --) OCD4 
SD(A) ( _ .. -. 27 ~. t * 2 --) SD(S) 
RS (t-d (-- 28 * I * 3 --) RS(B) 
TR(A) < -_ .. 29 ~. t * -1 --) TR(B) 
Du f"'tC",y ON (-- 3D I 5 --) DUMMY OFF 
nCR3 -_. ) 31 I 6 --) OCI:~4 

TT(C) -;, ':> 
•• ) t;... .x: I * 7 _.- > TT(u) 

IT(A) < -.- 33 .x- I * B --} TT(D) 
34 I * 9 (_.- OCRl 

+5 I.,) Stlpp1}' :.,5 * I * 1 {) -+- 1 i.~ V Supply 
+5 V SLipply 36 ·X· I * 11 -12 V Supply 
SD(C) -..... ~I ·x I ~. 12 -_. } SD (u) 

RB(C) 38 * * 13 --) RS(u) 
TR (C) 3<)) ~. ~. 1 ·1 --) TR ( I) 

OCDl (-- 40 * * 15 --) 08D2 
ST(A) --} 41 * x· 16 (-- BT(B/C) 
RD(A) --} 42 * * 17 (-- RI)(B/C) 
RT(A) --) 43 ~. ~. 18 (-_. RT(BlC) 
CS(A) --) 44 * ~- 19 (-- CS(B/C) 

r f~S-'~~3;'~C] Iii"/( A) --) 45 * * 20 (-- Dr-i (B/C) 
RR(A) --} 46 ~ ~. 21 (-- RR(B/C) 
CCR;'~ _. -. ) 47 * * 

? .. .) 
t...t;;. RC 

SG 48 'X: * 23 SC 
49 * ~? 4 Shield 
50 +.-----+ * 25 (-- Di"i (A) [RS-422l4231 

* I~plEMented by 9862B. 

(A), (B) represent the pairs of conductors used on diffe~ential 
dri~ers Dr receivers as specified by RS-422, (C) r~presents the ground 
side of an unbalaced driver or differential receiver as specified in 
RS-422 and (~) ~Epresents the priMary output circuit of an unbalanced 
RS-423 driver, RS-423 drivers will have linear 2.2 Microse~ond 
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wa~eshaping to guarantee inter~perability wi1h RS-232C circuits. 

To Meat the European requireMents for V.lO , V.ll and V.24, two 
tM(A) lines are nEedEd. Pin 45 will be us€d ~or RS-232 , pin 25 for 
RS-422 and RS-423. 
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The 98628A will share two RS-232C option cables with the 98626A 
in"t er 1- ac f.-: -c: a r· d : 

Option OC1: DTE Cable (siMilar to 98046 Option 1 Cable) 
Option 032: DCE Cable 'siMilar to 98046 Standard Cable) 

.. _Th ~?e . c::_~b I e·;:tj·,IJ.ll be .ship-PEd.witb-the-tes t .-c-CH'lnec-t-Gt'--s--ctirrefltly-bein-g 
built 1-Jr the 98046 cables (D1E: HP PIN 1251-6625. DCE: HP PIN 

Data TerMinals Division Makes a faMily of RS-232C cables that are 
co~~iJatiblei..tith 'the C;'8628i hot..:evEH'1 we do not plan to support theM. The 
O~~ion OCl DTE cable is the saMe as the DTE 13222M European McdEM Cable 
wi~h the exception 01- i~prD~£d shield grounding. 

A functional illustration of these cables is shown on the pages 
tha~ follow. lhe 98628 cOMponents are shown to the left and the cable 
10 ~he right. The cable colors and pin nUMbers at each connection are 
9 i 'l€'n. '£:~~~"al:tRS---2,32C"cablesJ1"trenE~gativ~-·:inputs o"f "therecei \lei' $arE~ 
~i edt ogether"'"'"wrifi"·.R,~ii:ei~e·_nd :Seri,L~l:oMMori":'"""""These p inn UMber s are: 16 
JlfST(B/C)l, 17 "{RD(B/C) Jj'""lB"IRT(B/C)J I 19'rCS(B/C)], 20 'IDMCB/C)]) 21 
%fRR(BIC) ];:'22 "[RCl and 23 tSC]. 
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Opt 2 DeE: Cable RS-232C C3nnrnctor 

Mode·M Control 
+._---------+ 

5 - t OCD4 1--------------) 1}-
of·- --- - -.--- _.+ 

4 I OCD3 1--------------)26)-
of ----,------.+ 

---_._._----
3 OCD2 1--------------)15}-Violet------~ (12) Sec. Carrier Dat. 

__ .. __ -f" ----:----~~--~-+ 

2 I OCDl 1--------------)40)-
of·---·-- ----.-. of· 

._-

1 TR 1--------------)14)-v-Yellow----* (6) Data Set Ready 
+----------+ A-Wht/Red---* (22) Ring Indicator 

o RS 1--------------)13)-v-Blue------* (8) Data Carrier Oat. 
+--_.- -._-_. _.-.+ A -) top in 44 

Z····8GA·-SIO 
·f-- _.M' __ '_' -·---·f· 
f Tx Da t (:) 1-·-----·-------- > 12 }-Br 0 wn--'---'-'-* (3) Re~ei ve Da t a 
I I 
I Rx Data 1--------------<42(-Black-------M (2) TransMit Data 
r I 
I Tx Clock I----+---------} 7)-+-Gray------* (15) Tx. Ti~ing (DeE) 
I I I I 
f Rx Clocl< I-·t lInt Tx Baud I 
i-- -.-- -.-.- --+ r, I I 

I I +------+ I 
1 i-ITx Muxl<41 r 
I +------+ I 
+----IRx Muxl(43(-+-White-----x (17) Rx. TiMing (D8E) 

i------+ 
I 

Int Rx Baud 
+._ 'M. _______ ._+ 

4 I OCR2 1--------------(47(-Wht/Blk-----* (19) Sec. Req. to Send 
of -----.- -_._-+ 

~'5 OCR 1 1---·-·-·----·--·----( 9( -t 0 pin 45 
+ ___ '_.- __ N __ '_"~+ 

;.:.~ I CS I _.- - - -.-.- - - - ----< 44< - top i J1 1 3 + ___ . ____ ._.N'_+ 

1 RR 1--------------(46(-v-Red-------~ (4) Request to Se~d 
i----------+ A-Orange----* (5) Clear ta Send 

o DM 1--------------{45{-u-Wht/Brn---x (20) Data Te~M. Ready 
+- ---.--.- _.-._+ A -t 0 pin 9 

Signal +·----48-·-Green----·----x (7) Signal Ground 
Gi'G IHld V 

Sa fet y +·-·-·--;.?4-·-Sh iel d-'-'--'- -x (1) P r (I tee t i ve Gi' 0 unci 
-·l"i h t / D 7' 9 - -. - - :X. (;.-~ 3) D a t (:) Rat E- S C·) 1. e c t 
·-~Ih t/Yel·- ---x· (24) Tx. T:i., .... ing (DTE) 
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One RS-449 DTE cable will be built for 98628 - for RS-423. 
No RS-449 DeE (feMale) cables are planned at this tiMe. 
A user needing this capability can use a ModeM eliMinator cable. 
The RS-422 cable needs three 100 OhM terMinating l"e~:).istors 
installed between the two lines of RD, ST, and RT and so will 
not be b u _~ IJ __ a"{" t h i!:~ 'ti Me. _ 

--Beth RS-449 -cab les are intended f'ordirectorrtodeMc anne'\: t i on s in 
the US or Europe. Since the secondary channel requires a second 9-pin 
connector, the'Se~ondary Request to Send' and 'Secondary Receiver 
Ready' lines are not iMpleMEntEd for econoHI reas~ns. 

The drawings on the next two pages illustrate the RS-449 cables. 



TUE~ JUL 27~ 1982 1 4:56 PM 

RS-·423 Cable 

Moder'1 Control 
+. __ ._._------+ 

5 I OCD4 1--------------) 1)----brn-------* (14) ReMote Loopback 
i·---- - _._-_._+ 

4 I O:D3 J--------------)26}----red-------~ (10) Local Loopback 
+-_._. ---_._--+ 

--~3-i OCD2 ·----l----:--...;...;-~-.o.;;o;;;:..;;;;) 15) -"";;;';-or g-- ---+-~. (32)N2W Signal 

o 

+----------+ +-* 
I OeDl 1---------.:-:.--- )40 )----yel-----·--~· 
+----------+ Gnd --23-----~rn-------* 
J. TR 1-----+--------)14)-wh/brn-------* 
I I I Gnd -'-39--",lh/b 1 k/brn-' --~. 
+----------+ +--------)14)-white--------* 

RS J--------------)13)-~h/red-------* 

+----------+ Gnd --38--wh/blk/rej---* 
Z-'8DA-SIO 

.+--.- .. ~-.- --.-.- - + 
r Tx Data 1--------------)12)-wh/org-------* 
r I Gnd--37-wh/blk/org----* 
I Rx Data 1--------(+)---(42(-wh/yel-------* 
I f (-)---<17(-wh/blk/yel---* 
I Tx Clock 1----+---------) 7)-~h/grn-------* 
I I I Gnd--32--wh/blk/grn---* 
I J~x Clocl, 1-+ lInt Tx Baud 
+-._-.--.-.- ---.... I I J 

I I +----.--+ 
I +-ITx MLxl-(+)-(41(-wh/blue--* 
I -{ - -. - -. - _.... ( - ) (1 6 ( - w h / b ]. k / b J. u 
+----IRx Muxl-(+)-(43(-wh/viol--* 

i------+ (-) (18(-wh/blk/vio 
I 

ModeM Status Int Rx Baud 
.f- - - - .---.- - -.-+ 

(34) Select Standby 
(16) Signal Rate Self 
(37) Send COMMon 
(12) TerMinal Ready 
(30) tt 

(28) In Serl.iice 
(7) Request to Send 
(25) .. 

(4· ) Send Data 
( 22) .. 
(6) Receive Data 
(24 ) 
(17) TerMinal TiMing 

(5) 
(2:~ ) 
(8) 
(~~6 ) 

" 

Send TiMing 
II 

Recei v~~ TiMing .. 

4 I OCR2 1------ (+) ---(47<----grey-------* (18) Test Mode 
i ". -. - -. - -. -. -. - - + ( -) ... - - ( 22 ( 

3 OCR1 1------ (+) ---( 9(----blue-------* (15) IncoMing Call 
+----------+ (-) ---{22(----vi~1-------* (23) Receive CJMMOn 

2 CS 1------ (+) ---<44(-wh/grey-------~ (9) Clear to Send i----------+ (-) ---(19(-wh/blk/gre~---* (27) " 
1. f Rl~ ,.------ (+) ---( 46{ -wh/redl or g-'-'--x (13) Recei ver' Read y 

+--.-------.-+ (-) --'-<21 <-wh/brn/~rg-'--'-~' (31) .. 
o I DM 1------ (+) ---{25<-wh/red/yel----* (11) Data Mcde 

-{--.-.--.-----+ (-) --·-(2£t(-whlbrn/>Jel-· .. ·-·_· x· (29) It 

Signal G~ound------------48--black---------* (19) Signal Ground 

Saf'€t)1 Gi'ollnd------·---·---·24--Shield-·-·----·--·* (1) Shield 
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R S-422~ Cab 1 e RS-·44S> ConnEr.: t OJ 

ModE''''1 Control 
+ -.- .- - - - - - - - + 
I OCD4 1--------------) l)----brn-------* (14) ReMote Loopbac~ 
i -.--- -. -·----i· 
I OCD3 1--------------)26}----red-------* (10) Local Loopback 
i'~' --.--.- -- --i' 

-.-~- ._-------
I OCD2 1--------------)15}----org----+--x (32) New Signal 
+----------+ +--* (34) Select St~ndby 
I OeD1 1--------------)40)----yel-------* (16) Signal Rate Sel, 
+----------+ Gnd --23-----grn------- K (37) Send COMMon 

TR )------ (+) ---)29}-wh/brn-------* (12) Te~Minal Ready 
I (-) ---) 4--wh/blk/brn---x (30) " 

+----------+ )14)----white-----* (18) In Se~vice 
f RS 1-,---,",-, (+) -·-·->28)-·"'if·)/j""·~:·d-·---····-·-·x (7) R{-::·qLle=~t to Send 
+----------+ (-) ---) 3--wh/blk/red---* (25) " 

.~. - -.- ..... - - - -.-.-.f-

Tx Data 1------ (+) ---)27)-wh/org-------x (4) 
(22) 

Send Dat8 
f ( -) - - -) 2 -. - (...1 h / b 1 k / \) r 9 -' -. - x 1\ 

Rx Data 1------ (+) ---(42(-wh/yel-------* (6) Receive Data 
I (-) ---(17(-wh/blk/yel---* ( 2!4) II 

Tx Clock 1---+-- (+) ---)33)-wh/grn-------~ (17) TerMinal TiMing 
I I (-) ---) 8--wh/blk/grn---x 

I~x Clock 1-+ lInt Tx Baud 
of _ •• - - .-. - -. -. - _.". + I I I 

Mode,..../ Stat tiS 
+." ... - _._._. __ ._._-+ 

I I +----.--+ 
I +··"ITx r'iuxl-(+) 
I of - -. - - - -. + (-) 
+ ." .. - - f R x r'j u x I .- ( + ) 

of - - -. - -. -. + ( -. ) 
I 

lnt Rx Baud 

< 4 1 < - w h / t) :I. ti e .- - * (5 ) 
< 16( -~lt;/blk/b]' ~ (23) 
(43(-wh/vio---x (8) 
( 1 B < - wh /b 1 k.l v i 0 (26) 

" 

Send TiMin(j 
II 

Rec:eiv€~ TiMing 
" 

I OCR2 1------ (+) ---(47(----gre~------x (18) Test Mode 
of .-. - -. -' - " •. - -. - _. + ( - ). -. -. (;.~ 2 ( -

OCR 1 I -.-- - - - (+) - - - ( <t < - _.- - b 1 u e'- -.-.- - - .x- (1~) 1 nco Min (] Call 
of---"------+ (-) ---(22(----viol------* (20) Receive C~MMon 

CS 1------ (+) ---( 44< '-wh/gr ey---'---'x (9) Clear t 0 St'~:1d 

i----------+ (-) ---<19<-~h/blk/grey--* (27) It 

RR 1------ (+) ---(46(-wh/red/org---x (13) Receiver Ready 
+----------+ (-) ---<21(-~h/brn/Jrg---~ (31) II 

DM 1------ (+) ---(25(-wh/red/~el---* (11) Data Mode 
i----------+ (-) ---(20(-~h/brn/yel---x (29) II 

Signal Ground +----48--black--------* (19) Signal Ground 

Safety G~ound +----24---shield------* (1) Shield 
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HP t h t·~ D a taL i n t< ( D L.) Ad apt e r) 1 326 4 (~, con v e r t s the R S - 2 32 C s i <;J n a 1 ~I 
fr3M 98628 to the differEntial signal needed by the Dl link. This pod 
is Manufactured by the ~renoble (France) Division. 

The lines froM the 50-pin connector iMple~entEd by BILBO are: 
pin 10: +12V Supply (160 MA typical) 
pin 1 1: -, 1 2V Sup ply ( 2 J MA t Y pic a 1 ) 
pin 12: Send Data 
pin 13: RequEst to Send 
pin 23: Send COMMen (used as logic ground) 
pins 35 and 36: +~V Supply (30 MA typical) 
pin 42: Receive Data 
pin 44: Clear to Send 
pin 48: Signal Ground (used as 'Not Power On' signal) 

The 'B' inputs to the receivers are also ti€d to logic ground. 

TranSMission on the link is inhibited until the 'Not Pcwer O~' 
signal gOES low (~hen the pod is connEcted to 98628). After pow~r up, 
the link drivers are in their high iMpedance state unless the 'Request 
tD E{·::'nd' (Rf.~) lint~ is rjc:tive. Wh<o::'nevE'(' RS is ra:isE'd~ BILE:tJ iMMed:i.~:ltel>J 
~espDnds with 'Clear to Send' (CS). Data frOM the 'TranSMit Data' line 
is then sent to the link by the drivers. 

The BILBO link receivers sense the link, convert the si9nals to 
f~:S-'~~3;':~C <!Hid sf.o:·nd thE' dC":jtd' tn 9862B a~:; -'Rece:Lve Data'. ~Data is re·r.:eived 
by the pod at all tiMes - even when it is tranSMitting. 

The CurrEnt Loop ConvE·rter, 1326t.A, providEd:; d 20 ,.,,,~ in'tE·j'·facf:: fear
th€-~ 98t.28.· ",lith deFault switches and wir'ing options, the ClH'7'€:'nt loop 
interface can be configured with actiJe or passi~e driver and r-eceiver 
e I €o~IVI·=n t s • 

Current loop is used in applications rhat require data 
cD~Munic:ations over longer dist~nces than are possible wi1h standard 
RS-232C. It is also COMMonly used in electrically 'ncis~' environMents. 

Th€~ linf:~:;; frOM 98628 that aj'f~ iMplc-:~·,...E·nt<:::,d by the C~Ji-·rent Loop Pod 

pin 10: +12V Supply (90 MA Max.) 
pin 11 : -12V Supply (80 MA Max.) 
pin 12: Send Data 
p:i.n 17 . .., . Req HE!:; t to Send 
pin 17 : RD(B) (used as logic ground) 
pin 23: E:E'nti Cn,....Mon ( l.lsed as lDI"Jic 91' 0 io1nd ) 
p :i.n~.; 35 ~ 36: + 5 'v' Supply (20C Mj~ Max.) 
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pin 42: Received Data 
pin 44; Clear to Send 
pin 46: RE·cei vei" I~ead y 
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pin 48: Signal Ground (used as logic ground) 
The 'B' inputs to the ~eceivers are also tied to logic ground. 

None of the ModeM control lines is used by the current loop pGd. 
Thf~i'Ef{)rr.!, thE·ir· state i£; a c:oMpIE·te don't carf.-~ to the pod. Howe.v€~i', dS; 

ae onveni-em::e t o the MainfraMe, the 'Request to Send I (RS) , 'Clear to 
Send' (CS) and 'RE·ceive~ Ready' (RR) lines fi"JM S:'8628 are connected 
t 0 (.:j €~ the r . 

The 300 baud ModeM, 13265A, is a Bell 103/113 cOMpatible 
a £; >' n c: h j' \) n (I \J !:; M D d €. r/i ·f \) j" c: J n n (~; c t i I'H.:J d i i' {~C t 1 Y t Q the US Pub:l. i C S wit c h e d 
TelephGne NatwGrk. This ModeM is originate onl~ with both auto dial and 
Manual o~iginate capabilitiy. 

The lines iMpleMented by the ModeM Pod include; 
pi.n 10: +12'J S~'pply (45 MA) 

P :i. Ii 11: '-12 V S (; p p I ~ ( 45 M A ) 
P :i. n 1;?-: Ef.~·ilcl DC! 't a 
p:i.n 14: TerMinal l~ead~J 
pin :I.!:i: CCD2 (Auto dial/an~:.wer) 
p :i. ri ~:; 3 5 .~ 36: ... 5 \.' SliP ply ( 1 COM A ) 
pin 4L~: R0:'Cf:·::i.\l0;·d Date} 
pin 44: 
pin 4~::i: 

p:i n 46: 
pin 48: 

Clear to Send 
Data r10de 
Re~E~:i.ver Refldy 
Signal and power ground 

Refer to the '13265A 300 Baud Mcde~ Pod External Reference 
S pee: :i. f i c: c':l t ion' f 0 j'" r'i ~H' f:.' in f \)1' 1", a t j. () non c ~Hl 't i' {) 11 i n ~j the .... , {) d eM. 

Due tot h e p (j we j' r e q lJ ire d b y t r-. e D a i 5 Y C h a in Pod 1 i t w i 11 n (. t b e b e 
supported by 98628. 
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This chapter describes the tools for testing and debugging the 
98628 serial 110 interface card. These tools will be used for: 

- hardware de~elopMent testing 
- p~oduction testing and debug 
- C lJ 5 tOM e r' h a r d war e ass t; ran c e t est s 
- 5er~ice test and debug 

98628 has four Main test tools: 
1) 3~6D Board Test 
2) Power-up Self-Test 
3) C~Mprehensiue Test PrograM 
4) Signature Analysis Tests 

The 3060 board test will be used by Production to test the loaded PC 
b () i:1 i' d s , T his t est ..... : i 11 b e s p (.:: c i f j. {.;; dan d W f"' :i. t ten b r the Chi p M v n k t C~· ~s t i rd.:J 
group.. 

This test is included in the 98628 and 98629 ROMs and is run each 
tit"'; E' the C Ci i" d :~;;:. p ij t,..: e i' €. cl up. (:, f t e r· ·l h e t ~.:: ~:. t; "t h {~~I C a j" d wi 11 I 1 0 9 i j·i·' t 0 

Chip~unk with the status Gf the test, If the card failed, a BASIC e~ror 
will bf:~ g0;nE'ICi't~d. If 'for- S~Hi;e ('·edson the·:! CCii'cI cannot lo~.~ in, ChipMtHlk 
will ignore the card and give errors fer all card acce~ses (except for 
READIO and kRI1EIO). SEe the 98628 firMware spEcifications for More 
dE~'t(:)ils . 

The power-up self-test perforMs the following tests: 
_ .. I~Ct1 ChE'cksu,..~ 

Shared RA~ alternating bit patte~n test 
- Cl~ck Ti~e~ Chip tiMEout tests 
- Serial 110 registe~ access tests 
- Z-BD inte~rupt test 
- SeMaphore tests 

On COMpletion of these tests J 98628 will interrupt the MainfraMe with 
th(0 'log in', 
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The cOMpre·hensive test progr'aM is available in two cliffe:"e:1t forM:;: 
one for' the c~Jstar':er'/::.ej';,d.ce per~)onnel and the o"th€-:r ·foi' prnciJc"tion 
testing. The custoMer/service test is contained on floppy disc n~Mbe:" 
09826-10029. The production test version is on floppy nUMber ET-1Q657. 

The 98628 ROM code require~ents for any HPL test prograM are as 
fu 11 ows :----

A. Card ID at location AOt7 (Hex) (card address): 
ID = FF (Hex) hangs in l~~p a~ter RESET; 
ID = FE (Hex) releases RESET FF, hangs until ID = 0 1 

then JUMPS to location ADOa (Hex). 

B. Card self-test failure inforMation Must be stored in location 
A ti 1 6 (He x) ( c (;) r dad ci i" e s s) • 

C;. COMMand Register Must be read (to clear COMMand FF) before 
checking card ID. 

The COMMon se=tion of the test checks the parts of the card 
t h i:l 1: d v not d E· P e:' n d \) nth F.: c: a b 1 e t y p e . The LI n i q u f.-~ S t::' c t :i. {) n wi 11 va,' >J 
SOM:::~VJ!1at dep(~~:1ding on thE\ t~;pe of pod I cable or test connector. 

The test connectors are wired as follows: 

SD-- - >RD 
TT-'- )RT 
RS-'-' > 8T 
TR .. -- )CS 

() C 1) 1 - -. ) DC R 1 
OC~D2-- )OGI~2 
DCD3-· _.) DM 
OCD4-- )Rr~ 

GND 
18·-,- > OCR2 

5~61-4248 5~61-4247 
(ESK unbalanced) (ESK balanced) 

12--)42 
7-,- )43 

13--)41 
14--)4<1-
40 _. _.) 9 
15--- )47 
26-,- >4~; 

1--)46 
16 - 2:~ 

27·-'-') 42 
3.3-'- >43 
28--'}41 
29,-,- )44 
40-'-) 9 
15,-,- >47 
26--)25 

1-,- )46 
20 -. 23 

1251-6624 (RS-232C DCE) 

~!-- > 17 
8-- > 18 
3-'-) 16 
4-- > 19 

5061--4220 
(RS-449) 

4--) 6 
1'7---) B 

7· .. ·-) 5 
12-,- > 9 
16-·-') 15 

2~:~'" - >24 
35-,- )26 

3G---)27 

NG C:Gnn\~~tiol1 
10-,-,)11 
14-·-) 13 
20 }2S) }31 1 37 
~'L:'---} 18 

SD-'- )Pl) 
.. _._) r~ T 

2--) 3 
24-,-)17 

B--) 4 
6-,- }20 

12···-} 19 

(24 does 110t CGnnect to anything) 
RS--· )RR 
T:~'''''''}D~1 

CCD;'~-'-" }QCR2 
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SD--)I~D 

TT--)RT 

1251-6625 (RS-232C DTE) 

2--) 3 
24- -.} 17 
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RS-'- }RR 1 CS ,OCR 1 
TR--)DM 

4-·-) 8) 
20--) 6 
23--)15 
19· ->12 
14--)25 

OCD , .. _._) 8T 
OCD2--}DCR2 

t & --) I. (14 and 25 do not connect to an~thing) 

A. Interface Hardware 
1. Check card I.D. register (should read X101 0100) 
2. Check interrupt/DMA Register (should read (OOXX 0000) 
3. Check setting and clearing seMaphore 

B. F~AM Mf";i"i~jj'Y Test 
1. Checkerboard MeMory test executed frOM the MainfraMe. 
2, Rotate walking '0' and walking '1' through a ~eMor~ 

location. 

C, Z-80 CPU Tests 
1. Verify Z-80 cleared RESET FF (U1S: 8-13) at the end 

of its i"~~set r·outine. 
2. Download Z-80 diagncstic code to card RAM. Code is as 

·ro 11 (iWS: 

8000 
800 :to 

8002 
8~{)3 

N,~ME "RAM <"!'tIl oca t i on" 
ORG 00001-1 

REBlT_ID: DEFS 1 
INT_DMA: DEFS 1 
IRFF: EQU 01000000B 
SEMAPHORE: DEFS 1 
MODEM_LINES: DEfS 1 

1~~ii"l_SI ZE: 
R f.'it"i._END : 
Bl;;Ci<_ TDP : 
INT_COND: 

ORG 
EQU 
EQU 
[QU 
D~~:FS 

OAOODH 
2·x 1 024 
$+RA~i SIZE-l 
RAM_END 
1 

iCDMM .. ~d~D : t1/r ,'1rJdt-ess :::: M+2 
;DATA: M/F Address = M+4 
;{~DDRESS; i'1ft' ;;cldte~.s: 

i Upper B~te (Also liD) = M+6 
J Lower Byte = M+8 
i TEST COMMAND REGISTER: M/F Address = M~10 
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AOOl 
A002 
ADJ3 
A005 

Aooa 1816 

AG20 3r.H~005 
f.iO i~3 E6CF 

(~025 28F9 

A027 ED4BA003 

tiJ~'>B 3D 
~Ie;?c 2006 
i'i ~) cE 3;~,l1 0 J ~:~ 
(.:;n:31 02 
A:)32 lB36 

i~034 3D 
AG:~)~:.) 20G6 
t'i 037 OA 
(.:dl:3B 32AO 02 
(;J3B 1 B;:-?D 

.!t03D 3D 
t-dj3E 20(;7 
f~D4() 3~IA002 
(,:;04·3 ED79 
I!) 3 45 :1. £<23 
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COMMAND: DEFS 1 
DATA: DEF"S 1 
ADDRESS: l)£FS 2 
TEST CDtw'E1AND: DEFS 1 -

PROG 

or~G OAOOBH 
JR CtLO_WAIT 

ORC OA020H 
LD A,[TEST_COMMANDl 
ANI: 0 0 0 0 111 1 B 

Jr.: 

LD BC,[ADDRESS] 

;COMMand 1: DATA --) MeMcry[ADD~ESS] 

CMDl : DEC ;~ 

J f< NZ I CMD2 
li) AI [DATi~:r 
LD [Bel,A 
.lR DGt.,i[ 

;COMMand 2: MeMcry[ADDRESS] --) DATA 

Ci"\1)2 : DEC f'i 
J'f~ NZ , CMD3 
LD A I [Be] 
LD [DATA1 , A 
JR DDNE 

;COMMand 3: DATA --} I/O[ADDRESS] 

CMD3: DEC A 
JI,( NZ 1 CMD4 
LD AI [DATA] 
OUl [C 1 } A 
JR DONE 

i COMMand 4: 110 [ADD~ESS 1 _.- > Di~TA 

A047 3D CMD4: DEC A 
IH)4B 2007 
i~Q4A ED78 
~i04G 32AOC2 
A04F 1819 

J r~ NZ 1 CMD5 
IN A,[el 
LD [Di~TA] Ir-I 
.1 R DONE 
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(~i051 3D 
(~D52 201C 

A054 3E55 
A056 eB07 
A05B C64Ec 
AO~iA 2F 

{)05B F5 
t'i05C AF 
PI C 5D Fl 
An:=5E 08 

t,a~jF AF 
A060 08 
AD61 FEOA 

,~o t,.3 3EFE 
(~}()6~; 20FE 

A067 CDAODF 

t:l D t.i~ AF 
i;06B 32A005 
A~)6E lBBO 

A 0:;1 u 3D 
AG~?l 2004 
i~l 0/"3 2l='lf~ 003 
AO:76 E9 

(';077 3D 
A078 203F 
AC7A l1FFFD 
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1 COM...-I and 5: I n 5 t r 1I C t i on T est P i' {) 9 raM 

CMDS: DEC A 
Jr~ NZ, CMD6 

iCheck ACCUMulator 

;Check Stack 

LD A,55H 
RLC A 
ADD A ,4BH 
CI'L 

I·' uta: AF 
XOR A 
PuP AF 
EX AF ,AF;' 

iCheck Se~Dndary ACCUMulator 

Bi~D _.CPiRRY : 
BAD_~JCCUM : 

XOR A 
LX AF,AF' 
CP OAH 

JR 
JR 

C> BAD _.CARRY 
NZ, B(':~D _f"iCCUM 

;Test PrlMary Registers 

DONE: 

CHECi< CMD: 

CALL REG_TEST 

XOR A 
LD [TEST_COMMANDl,A 
:J R CrlD._ WA IT 

;COMMand 6: JUMP to Me~ory[ADDRESS] 

CMD6: DEC A 
Jf.: NZ ,CHD7 
LD Hl,[ADDRESS] 
~I r' [HL] 

;COMMand 7: Arbiter Test PrograM 

CMD7: DEC A 
JR NZ, eND8 
LD DE,-3 

5955-6582 98628/98629 Ha~dware d~CU~Entation 



A07D DD21A6FF 
A~Bl ~~10:~DO 
AOB·4 3AAG02 

ADB? DD/'700 
AOBA DD2B 
A08C I)D2B 
AG8E DD2B 
A090 A7 
A091 ED5A 
A093 20F2 

AO~·:'~5 DD21 A6FF 
A09~;> 210300 
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;MeMory address to test 

LD 
L.D 
LD 

IX,OA6FFH 
HL,OD300H 
A, [DATA:t 

iLr..!RITE_LOOP: tt.lrite alter'nate location-=:; 
i to accuMulator 

L.I> [IX+OJ)A 
DI:.C IX 
DEC IX 
Dll; IX 
AND {-1 
ADC HL,DE 
JR NZ,WRITE_LDOP 

iCheck alternate locations 

A09C DD4600 READ_LOOP: 

lD IX, 0 /~6FFH 
LD HL,00300H 
LD B,[IX+O] 

AO</F B8 
AOAa 2B04 

A ~Ji~2 AF 
A () i-:'i::1 32('H; G 2 
t~DA6 DD;:.>B 
(.:jG('~8 DD46GC 
to'":, D ;;1: nJ);:?B 
~,G (.':iD DD460 (; 

(;0:8? 3D 
AJF~t.) 2D~j£ 

PICHG 3Ef.12 
AGE;£: E1>·47 
ACCO 3E8C 
f~,JC2 FB 
PiCC] CO 
ADC4 F3 

CP B 
JR ZI1EST_OJ< 

;If bad read l O--)DATA 

Ci\iuB: 

XDR (.:, 
L..D [DATA] , ti 
l}f::C IX 
LD B,[IX+O] 
nec IX 
LD B,[IX+O] 
DEC IX 
f:,ND A 
ADC hL,DE 
J r. 

1\ 

DEC A 
JR NZ:) CMD9 
l.D A) OA2H 
LD I,A 
LI; A; 128 
EI 
t,!UP 
DI 
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ADC5 32AD02 LD [I)ATA],t"~ 

AGeS l8AD Jk DONE 

t,OCA 3D 
AOCB 239D 
AceD 32AOOO 
AODO 3EFF 
A 0 I);.:~ 328001 
AODS 06FF 

f~OD'i' 10FE 
AOD? AF 
llODA 328001 
AcnD 188B 

(10D:::- 2'lB740 
f'i ;] [2 11 ~:;JF3 
AOE5 01664D 

AOEB V9 
?)DES:' 21][101 
l~tOFC 11 DCe~? 
A:)EF 010003 
(.iOF2 D9 

('IOF:?> EB 
f~ ar4 09 
(.;j Q F!::.I ED52 

AOF7 20FE 
A DrS) C9 

{.OFA 3D 
AGFB ED4D 

;Generate sPJri~J5 interrupt 

CMD9: DEC A 
Jt~ NZ,DONE 
LD [ I NT _COND J , A 
lD -A,OFFH 
LD [INT_DMi~] ,A 
LI> B ,2~i~; 

} W(.':IIT _LOOP: Wa j, t 9CO liS 

WP,ll LOOP: DJNZ WAIT LOOP - -
XUR A 
LD I: INT _DI'~A J , A 
JI, DONE 

jR£G_1EST: Load 16-b :i. t regi~:~ters 

REG - TEST: LD HL.,OB74GH 
Ll) DE, O~jOF:-3 
L.D BC,0664DH 

LXX 
LD HL, 1 
LD DE,2 
LD BC}~5 

LXX 

jChEc:I, 16-bi.t 'functions 

;I-Iang if bad 

LX DE, HL 
ADD HL,BC 
t;!::(; HL ,DE 

BAD_16B_REG: JR NZ,BAD_16B_REG 
RET 

Miscellanecus Instructions 

DEC A 
f-<L 1 I 
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3. Rotate walking '0' and walking '1' through a MEMory 
4. Run downloaded Z-80 register test. 

D. Arbiter Tests 
1. Check siMultaneous shared MeMory reads and writes b~ the 

Mainfra~e and Z-80 processors. 

[. MainfraMe to Card Interrupt Test 
1. Ver':i.fy Z-8D interr'upt froM Mainfr'aMe write to COr!i'/~AND 

-l'-egister I 

F. Z-80 eTC Tests 
1. C<:lscade tiM2:"S and ve:'ify 1 second tiM20Ut. 

(ti~ers 1&2 in tiMer Model tiMers 2&3 in counter Made). 
2. Verify interrupts on tiMers 1 & 2 in counte:" Mode. 
3. 'v'ei'if y inter7'upt~; on ti,v,ei'~; ~~ ~ 3 in t:i.t"ler' Mode. 

G. Z-8C SIO Tests 

H. 

1. Check all bits/character, stop bits and parity options at 
3DD baud. 

2. Check trans~itter all sent indication. 
3 I [: 1-) e" c I{ () \I e r" r\ u rl €.~ r" r" 3 r (1 €-: tee: -t i :> 11 • 

4. Check parity error detection. 
5. ChECk tranSMit and,recieue BREAK. 

DefaLlt Switch Te5t 
1 . P r (j C: lJ C t ion T €:' S t : 

d fo.:,f· (:1 u ], t J,~ 1. u (~S • 
a], ::) () a It ail ab]' e • 

Check that all switche~ are set to their 
An optional interactive switch test is 

2. CustoMer/service test: Displa~ settings of all s~itches. 

I . C a i" d t 0 i'rj i:} in of i' <:) f"ie In t e r' r \,' p t T est 
1. Ve~ify that card interrupt is detected by MainfraMe. 

J. RUN UNIQUE TEST FOR CABLE OR POD. 

K. Card Self-Test 
1. Run card pcwarLp test and check for errors. 
1. R J n R Or'l c h EC 1< S J t·,. tEo: !;; t • 
':) 
t- • 

3. 
/f -v • 
c' w. 

Run 
Riln 
Run 
Run 

shared MeMory alternating bit patte:"n test. 
Z-80 eTC ti~eoDt tests. 
Z-BO SIO register and interrupt test. 
SEI"laphore tEst. 

A. Check all standard asynchronoLs baud rates up to 19.2K baud. 



B. 

c. 

D. 

rUE, JUL 27, 1982, 4:56 PM 

Check ModeM Control Register (MCR)/ModeM Status REgister (MSR) 
Lcopback~ 
1. MCR::::OG COCO --) MSR=XXXO OCOO 
2, MCR=OO 0001 --} MSR=XXXO 0000 
3. M:R=OC CCI0 --) MSR=XXXO 0100 
4 • i"~ C; R ;;:: {) 0 0 1 0 0 - -.} M S F< :::: X X X 0 1 0 0 0 
5. MCR=GO lOGO --} MSR~XXXl 0000 
6. MCR=Ol 0000 --) tlSR=XXXO 0001 
7. MCR=lD OCOO --) MSR=XXXO 0010 
Ch~ck external clocking 
1. Tx baud generator inte~nal and Rx baud generator external. 
2, Tx baud g~nerator external - toggle MeR bit 0 10 clDck. 
Check auto enables 
1. MeR bit 1 controls Tx autoenables. 
2. MeR bit 5 controls Rx autoenables, 

I::.. Ch~cl< 5~;nchronGus Modes of operation (balid rate up to 201( 
baud), 

A, Che~k all standard asynchronous baud rates up to 19.2K baud. 
B. Check ModeM Cont~ol Register (MCR)!MDdeM Status Register (MSR) 

Lo opb(:tck : 
1. MCR~OO 0(00 --) MSR=XXXO 0000 
':) 
L. •• j":CF{=O {) D001 -. -} M ~:; R :: X X X () 1 1 1 0 
:5 . tiCI~::::C C o G"1 0 --) M3R=XXXO 0001 
4. i"iCR =0 [I 0100 --) MSR=XXXO 0000 
C" 
-.i. MCH=OO 1000 --) MSR=XXXl OOCO 
6. MCR=Ol 0000 --) MSR=XXXD 0000 
7. MCR=10 oeoo --) MSR=XXXD 0000 

C. ChECk external clacking 
1. Tx baud ge~era10r internal and Rx baud generator external. 
2. Tx baud generator external - toggle MeR bit 2 to clock. 

1.) • C h e c: 1< aut 0 en a b Ie 5 

1". MeR bit 0 controls Tx autoenables, 
2. MeR bit 0 controls Rx autoenables. 

A. Check all standard as~nchronous baud rates up to 19.2K baud. 
8. Check MJdEM Control Register (MCR)/HodeM Status Register (MSR) 

Lc.opb<:\ck: 
1. t'iCR=OO 0000 --) MSR=XXXO 0000 
2 • t1 CR = () ~ 0 0 0 1 -. -. > t'l Sf<::::)~ X X 0 0 1 1 0 
3. M~R::::OO 0010 --} MSR=XXXO 1001 
4. MCR=OO 0100 --} MSR=XXXO 0000 
5. MCR~OO 1000 --) M~R::::XXXl 0000 
6. MCR=31 0000 --) MSR=XXXO 0000 
7, MCR=10 DeOO --) MSR=XXXO COOO 

C. ChECk clock loopback on cable CTx baud generator internal/Rx 
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baud generator external) . 
. D. Checl< <:luto enables 

1. MeR bit 0 controls Tx autoenables. 
2. MeR bit 0 controls Rx autoenables. 

A. Check all standard asynchronous baed rates up to 19.2K baud. 
B. Check ModeM Control Register (MCR)/ModeM Status Register (MSR) 

Loopback: 
·1 . MCr~=OG 0000 _._) MSR==XXXQ 0000 
2. MCR=DO 0001 --) tiSR=XXXD 0000 
3. MCR=CO CC10 --) MSR=XXXO 0100 
4. ~CR=OO 0100 --) MSR=XXXO 1000 
5. M:R=OO 1000 --) MSR=XXXO 0000 
6. MCR=Ol 0000 --) MSR=XXXO 0001 
7. MCR=10 OOCO --) MSR=XXXQ 0010 

C. ChE·C.1<: E):tei"'nal clocking 
1. Tx balid ge;"lerator inter'nal and Rx baud generator E:xter'nal. 
2. Tx baud generator externAl - toggle MeR bit 0 to clock. 

D. Ch.?cl< (~uto enables 
1. MCf< bit 1 controls Tx autoenables. 
2 . t: C F< bit 5 c: un t r' 0 :I. !:; f.:: x i:HJ t (.\ en cl b 1 e s • 

A. Che~k all standard asynchronous baud rates up to 19.2K baud. 
B. Check M~deM Control REgister (MCR)/ModeM Stat0s Register (MSR) 

Locpb;;)c:k: 
1. • tviCR::::(; C 0 COO --) MSR=XXXX XOXX 
2. 
3. 
4. 

cO 
;;.I, 

6. .., , . 

i"~CR::: DO 
MCR=OC 
t<CR=O {) 
MCI~=O G 
i'1CR= {) 1 
MCi~::: 1 0 

0001 --) MSR=XXXX X1XX 
0010 --) MSR=XXXX XOXX 
3100 --} MSR=XXXX XOXX 
1000 --) MSR=XXXX XOXX 
0000 --) MSR=XXXX XOXX 
eccc --) MSR=XXXX XOXX 

C. Check autD enables 
1. MeR bit e controls Tx aLtoenables. 

A. C h ~~\:: k all s t (3 n dar d as y n c h ron 0 usb au d rat e sup to 3 U 0 bat; d • 
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The signature analysis tests will be used in conjunction with the 
cOMprehensive test prograM for prodJction troubleshooting. lhis test 
could also be used by the field for cOMponent level re~airs in the 
.,.· .. iJtllre. 

This test will consist of two parts. The first part will be dri~en 
by a 5001D Microprocessor Exerciser with a custOM test EPROM. 
The second part will be driven by a prograM in ChipMunk to test the 
Mainfra~e interface including the shared RAM and rEgisters. 

Required EquipMent: 
5001D Microprocessor Exerciser Unit 
SA EPROM [T14662 
5C04 or 5005 Signature Analyzer 
MainfraMe test stiMulus board 09826-66541 
9826 MainfraMe and extende~ board 
Balanced test connEctor 

Confi~~L·ration : 
ReMove the zao processor (U28) and insert in the 40 socket 

on the 5001D exerciser. 
Insert the ribbon cable DIP plug froM the 5COlD into the processGr 

S~)(:kE't on 1:hf:~ b:>i:jj"d l c":ili~jl'd.ng pin 1 on thf:'~ plug with pin 1 oor th<o? 
scc:r(t~t. 

Insert the test prograM EPROM into the 24 pin sccket on the 5C01D. 
Conn0:<:t ihf? Star·t j Stop) Clock~ and Ground ",tirE!:) fr'(H'; tht:~ ~:.ignatllt·E·: 

analyze~ to the output pins on the edge of the SCOlD. 
Apply p~wer tD the board. The two displals on the 5001D should 

light up. If the displays light diMlYI the 40 pin plug 
i~; r·f:) v f:H' sed. 

T€~stj,ng: 

Select internal or e~ternal ROM as required with the slide switch 
on top of the SOOlD. 

Select the test nUMber by pushing the twc buttons unde~neath the 
tWD 5e~En-sEg~Ent displals. Both deciMal points will light, 
until the 'ENTER' button is pressed to start the test. 

The CATE indicator on the signature analtzer shDuld be blinking. 
If not) sGMething is wrong. Check the connections and the test 
n Jt",ber . 

Touch the test probe to the desired test point. The light in the 
probe will flash if it is sEeing pulses, light brightly i~ 
it is a constant +5) or go out if it is cGnstantly grounded. 
ltH~ nutation Ilt~.Lt.!(:,YS LOW" o. ""'~iLk!AYS HIGH II "'/E~i:Hl!:;' th~:·~ pi'obe light 
is t(tally Gut, or brightly on. When a signature is fcllo~2d 
""" i 1: h .. f.~ L. IN I{ IN Gil) i t 1". e (:Hl S the p r' c, be 1:i. (~ h t M ~.I S t b e f 1 c', ~:~ h j, n 9 . 
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Indenting s~steM: 

1 ) 
2) 
3) 
4) 
5) 
6) 
7) 

The signatures listed in this dOCUMent are priGritized using an 
indentation SistEM. Highest priority are the lines closest to 
the left edge. If those higher priorit~ signatures Match, 
the More indented tests underneath neEd not be perforMed. 
If the original test fails, the faulty cOMponent can be located 
by tracing through 1he More detailed, indented signatures. 

l~x aMf-> 1. p : 

· •• U32-2: 8126 
I' • I' .U4-6 07FF replace U4 
· ••..• U24-2 673P replace U3G · .. ••. U24-1 8126 replace U24 
• .. U32-4 P1H4 
• • I " 

.U16-6 8126 repla(:e U17 
• •• U1 :7·-5 P1H4 

Test the 5ig~ature shown in line 1. If it is good, then go to 
l:i.fiE; ~:.;. I·V it i~~ bc:ld, th~:'n tEst linE~s ;.:~,3,and -4, and follor .. .! thf!: 
r~place~2~t instructions on the line with the bad signature. 
:r. f ]. i n E· ~; j. s;· g~} D d "{ h € f', 9 \) "t ~j 1 i n 0~ 7. 01: he l" L.J i set (.:.:, s t 1 i n e 6. 
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+---+ 
I A I 
+----+ 

of -- - of +-,_ ... + 
I B : ._- ._.- --- ) lB. 1 I Free r un 
+-- .. -t( .. - -.:. --.. - +-... --t' 

+---+ +---~ 

-t .. -,-+ 
I X I ---) if bad 
+--- -+ 

othe;'wi se 

I C I - - - - - - - } I C I 1 I L h <':i j' E' d t"i IE M 0 j' y h d .... .1 

+---+ {------- +---+ (if directed) 
I 

+---+ 
I D I(if (8629) 
+._._-+ 

I 
+---+ +---+ 
I ( . l t - - -, -, - ..; -. )- IE. 5 f Sup p. S h a r £0: d H d \.tJ 
+---+ 

I 
I 
I 

.. _._---__ . ___ 1 

v v 
·t--_· .. , .. -.~ 

I 
l 

+._._-+ 

+.--.-.~ 

IE. 2 I - - -... -. } IE. 5 I B up p. S h a i' f:':' d H d V-.I 

+-----+ +---+ 
I 

..... _ ---_. ____ 1 

v v 
+-----+ +---+ 
IE. 3 J - - -. - - > IE. !::.; I Sup p, S haT' f:':' d H d ~I 
.~---.-.-+ 

I 
I 
I 

._._---__ . ___ 1 

v v 

+. __ ._+ 

I 

+-----+ +---+ 
ModeM REg. IE. 4 I -_. __ ._.) IE. 51 Supp. 5h;'.H'ecl Hdl..J I 

+-----+ +---+ 
I / 
I _______ . ___ 1 

r 
v v 

+-- --_ ... 
t F I 
+.-----.~ 

I 
·t--_·_·t· 

I G I 
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+---+ 

+---+ 
J H J 

+---+ 

TUE~ JUL 27~ 1982, 4:56 PM 
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TesT Description: 
This Test runs an exhaustive test of the instruction set of 
the 2-80 MicroprocEssor. I~ success~ul) the Microprocessor 
is operational. Otherwise, it Must be replaced. 

Setup: 
Reset MainfraMe 

---Select 5001D test to (iriter-nal ROM) 
Cloc:k :_Rising Edge 

~---------S t <:1 r t: R i 5 in g Ed 9 e 
Stop: Falling Edge 

Signatures: 
NOTE: All signatures are taken on the pins of the Z-BOA MPU 
in the 5001D socket, 
If there is no gate, check s~steM clock by following pin 6 
p j- 0 c: € d 1I r- E • 

• , • Pin 11 (Vee:): P~15~5 
• •• I I • Pin 6 (Ph i ): IlL. :u\,t!( ING 
I.' ••• I .,Ul8-8: BLINKING 
.,.,.,' I.U"l9-·3: BLINi(lNG 
." .... ,.U19·-1: alQays "1" 
"""" .Ul9-4: always '1' 
• , , • , , • I ,U 19-5 : BL.I NK I NG 
• """" .U19-·6: BLINKING 
•• , I, •• ,.U28-6: BLINKING 
" '" ,.If pin 6 OK, then replace Z-BD 

Replace U18 
Wl Missing or defective 
R13 pullup bad or shorted 
R14-3)"? bad or E.horted 
RejJlace U19 
Rep lacf:) U19 
Bad clock driver' 

CPU, 
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Test Description: 
This test reads all ROM locations and serializes the data 
through XU on the 5001D. The 1-80 data bus, 2-80 address 
bum and PrograM ROM (U29) are tested. If this test fail~. 
run test tB.l; otherw~se continue with test C. 

Betllp: 
Reset l'tainfraMe 
Select 50CID test 11 
Clo~k: Rising Edge 
Start: Rising Edge 
Stop: Falling Edge 

t~ i g nat u res; 
.. XU Output frOM 50GID: 

<external ROM) 

98628 Opt 100: lU7U 
98629: 33A7 -- EPROM, 61PC -- ROM 
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lest Description: 
In this test, a NOP instructiGn is forced onto the Z-80 CPU 
data bus by the SOOlD exerciser. This causes the Z-80 to 
read its entire 64K-byte address space. This test will 
check the Z-SO data and address buses. If test B was 
successful, this test May be skipped. 

Setup: 
Reset MainfraMe 
Select 5GC1D test to (external ROM) 
Clock: Rising edge 
Start: Rising edge 
Stop: Falling edge 

E: i 9 nat u r es : ( a 11 s i g n (~ t U T' est a ken 0 nth e PCb 0 a r d ) 

Addr~:5S Bus: 
I · • U2B-l (ZA11): 1293 Replace Z-80 
I , .U2B-2 ClA12) : HF,P7 R E'P I ,":1(: e Z-BO 

· · • U2B-3 (ZA13) : 3C96 Replace z-se 
· · • tJ~~8-4 (ZA"1 4) ; ::~827 Replace 2-80 
, · I U28·_·5 <ZA15): 71:";::-'=> ... hJ\ Replace Z-SO 

· , • U28-·33 (Z{.iO) : UUUU R<::'pla(::e Z-8D 

· · · U;28-31 (ZPi"1 ) , 5555 j;:ep lace Z-80 · · • U;.:?8-·32 (Zt~!;~ ) : ecce Replace Z-BO 

· r r U28-'33 (Zt":i3 ) : 7F7f Repli1ce Z-80 

· · · U;:.~8-·34 ( Z{:';!~ ) : 5H21 Re·pla c:e Z-8D 

· · .U28-35 (ZA5): OAFA I~€·\pldc:e Z-80 
I I , U28···36 (Zl~6): l..lPFH R €'P 1 a ce Z-8D 

· · • U28-37 (ZA7) · 52FB r~(-:,pltice Z-8e · · I. U28-38 (ZAB) : He8S' Rt.:-pl~";H::e Z-80 
I · .U28-39 (ZA9): 2H70 Replace Z-80 

· r .U2B-4n (ZA 1 0) . I-;P P {) Re'pli:l(:e Z-80 . 
Control Line: 

CPU 
CPU 
CPU 
CPU 
CPU 
CPU 
CPU 
CPf.J 
CPU 
CPU 
CPU 
CPU 
CPU 
CPU 
CPU 
CPU 

· · I U;:.~9-20 (Zf"n<EQ) : BLINKING W2 Missing or bad Z-80 CPU 

Data I:l:s: 
If the logic pro obe dcs not blink when testing the data line::;~ 
line Pia y be sh Oi' ted b )J an 0 t her de"i{::{:: on thf:~ bus. 

I r I U29-··11 (ZnC) blinking F(: e:·pl <:lce ROM ( U;::'9) 

• I 
.U29-12 (2Dl ) blinking Repla c:e ROM (U29) 

· . • U29·-13 (ZD2) blinl<ing Replace ROM (U29) 
r •• U29-15 (lD3) blinking Replac:e ROM <U29) 

· . r U29-"16 (ZD4) blinking F,:eplace ROM ( U29) 
· •. U29-·17 CZD~; ) blinking Re:p 1 C1 C(~·~ 1\: OM (U29) 

· I .U29-1B (ZD6) blinking Replace ROM (U29) 
, , · U~!9-'19 (ZD?) blinking j~eplac:e ROM (U29) 
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Test DE5crip~ion: 
This test che=ks the lower block of shared RAM (U25). The 
test is as follows: 

1) Write che~kerboard to MeMory. 
2) Read chetkboard frOM MeMory. 
3) Write checkerboard inverted to M~Mory. 

--~) Read c: h ec k (,:'r b Oc':B'" d in v ei' ted fr \) M Mf.·; M v r y , 
~;) _Write the high order of even addresses to itself 

and the low order to the ne~t (odd) addrESS of 
t"H.;::,Vj (i r y • 

6) Read the addressed frOM M2Mory. 
7) R~peat the test. 

or h :l. :; :i. !:~ t :··d~~ ·f irs t t est t 0 dec e s S 5 h a r- e d M 2 M 0 r y , 1ft h e 
.~. E- :;;. -:: ::~ 1"" C! :;. :L;. -:.- i', E P j' (I La l E' .... , ,..., a y ~:: i the j" b E' ¥OJ :i. t h t h r:~ U 2 5 R (.:! i~ 0 r-
i.,.;:i. -!: ;'j t h (:~ :;~ :', <;, r' i:~~! 1"1 ;:.. ;" c r ~ c: i r c: '.i it" >, • 1ft h f.,~ SAl 0 g i cpr 0 b (0 

d ~J E ;;i. n v "t b ::. ~. n 1< "" h 0. ri t f.: ;:;. t :i. n i.~ t h t::; cI d t (':i 1 i n E !:~, the y 1"\ ei y b (:~ 
~5 h 0 !- ted b >, an 0 i: :.) E'i d E7 \." ice c. Ii the b L S • 

Setup: 
Re;;j.et M<;I:i.nfial"i2-

Select 50C1D test .2 (external ROM) 
C 1 ;) c l, : R i !5:i. fi {;J E cI 9 E;: 

Start: Rising edge 
S10P: Falling Edge 
+5 Signature: 60U2 

E; i ~:j n a 1" ~H' es : 

· 

· , 

· , 
· · 

The pin nUMbers on U25 refer to socket pin nUMbers l nGt to the 
t:.~ {:. ~~i c h j P pili n ~J Mb el'" S ! 

(':;LVIN THED THEO 
EPHOM ROt-1 

· , U29--11 (ZD J) i ;'::.S-LC U"i. i~,H 7PUl 
U29'-12 (ZD1) · 26Hl U3CU P913 · Uc~9-13 (ZD2) : 6481-1 Lj ~j ;::: ~:5 53611 
U2'=j>-lS (ZD3) : 25H8 950C P (!d-i6 
U29-16 Cl.D4 ) · UC;'BU O'?OC 1-l7U4 , 
U2?·-17 (ZD5) : 66Fl U42A 1842 
LJ29-1B (ZD6) : 692A CUe'j) PSi20 
U2.~(J·-19 (ZD7) : PF52 FF89 OUle 
U28-·24 (~~{;IT' ) . 60U2 BLINKING , 

· · , · .U2S·-11 (SnG) : OP87 Replace U45 
, · · , .t.!25-12 (81) 1 ) : 9~'C9 I~ep lac(-:·~ Ll45 

· I · , · U25·-13 (SD2): 2159 Replace U45 
, , · · · U2~:;-:i.5 (SD3) : 195'1") REP laC:f:: U4:5 

· · · . · U2~5-16 (BD-4): 4U8? l~e~11ac€~ U45 
, · . · , tJ2~;-·1 '/' (51)5) : PPCH I:~ ep ]. ac: t-:: U45 
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...•.. U25-18 (SD6): CC2D Replace U45 
· .•••• U25·-19 (SD7) = PF 03 Rep lace U45 
...•.. U~:.5-27 (St.Jf~/); 63U2 1.14 installed?, f'un ter:;t C."1 
.••••. U25·-22 (SRD'): 8127 Run test C.l 
•• I •• ,U;~5-'2fJ ([E'): b:l3P Run te£;t C,l 
I I I ••• U42-10: AL.WI~YS LOW Run Test C.1 
II •••• U42-11 ~A9C R~n Test C.t 
I " o •• U25-3 (SA7): UA14 Replace U41 
" .... U25-4 (SA6): A825 Replace U40 
• •• "! -.!..U25-5 (SA5): P75H Rep lace -U40 
I I ••• ,U2~:';-6 (El:14): 2U7~.i Re·place U40 
• I I. I,U25-7 (SA3); FA66 Replace U40 
I I " ,~U25-8 (SA2): 5U83 Replace U39 
I • I • I. U25·:-9 (SAl): 4996 Replace U39 
I., •. ,U25-10 (SAO): A46A REplace U39 
I , •• I I U25'"'21 (SAl 0) ; 66~14 Rep lace U4l 
• I I., ,U25-24 (SA9); HIU9 Replace U41 
• '" I .U25·-25 (BAS): OHC~5 Replace U41 
11.II.U28-4 (ZA14): 0000 BLINKING Replace Z-80 CPU 
• I •• I. U28-3 (ZA13): 07FF BLINi<ING Replace Z-80 CPU 
•• 1., ,U31-13 (SA14): 0000 BLINKING Replace U42 
" "' I.U31-14 (SA13): 07FF BLINKING Replace U42 
",., ,If one of the priMary signatures was bad and all sec~ndary 

signatures are good, then re~lace U25. 
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I I.f:] .§.1 .. _ G .!.l.L ._ .... § b ~ t:: g Q.._!j§. t!.Q. C i._ I ~ ~ 1 

Test Description: 
This test will check the shared MeMory controller logic. 

Setup: 
Re::;et MainfraMe 
Select 5CC1D test 12 (external ROM) 

--------C]. 0 C-R--;--- Fa 11 in <.=J Edge 
S t ;;) r t : P. i s i 11 9 ed 9 e 
Stop: F~lling Edge 
+5 Signature: 6CU2 

",U32-2: 8126 
I' I I I • U'~-4 (I<FSH'): 6CU;~ BLINKING 
I I • I • • U 4 --5 CZ (', 1 5) : 0 '.IT F 
1"",U4-6: C7FF 
I I I I I ,U24-2: 673P 
• •• , I • U24-1: 8126 
, "U32-3: ALWAYS LOW 
• I" "U24-9: ALWAYS HIGH 
• I •••• U24-13: AL~AYS LOW 
• , I I I , U 4-11 : CO C C BL. I Nl< 1 NG 
, I • U32·-A : P 1 H·4 
•• I I .. U16-·4: 81;~6 

• •• I I I U 1 6-6: 6 n u;.~ HL I :";j( I NG 
" I I I.U24-13: BLINKING 
" I I. ,U19-·S': td ... IA'AYS LeW 
• I • I • ,U32-4: P1H4 
• • I f.J 17-·5 : P 1 1-14 
",1J17-6: 
" . U17-8: 
• .• U32-7: 

8126 
6 U U 2 I: LIN j( I N G 
FHA5 

I , I I • I U23-15 (Z'~ D" ) : FI-IA5 
••• II .U23-13: AH57 
.. " .. U32-7: FH~5 
• •• U3;.?-9 : P 1 H4 
... U32-12: A~WAYS HIGH 
I I I U36-6 (SIA:j~,I): P 1 H4 
••. U16-3: 8126 
• , • U4-3 (~AI T' ) : 60U2 BLINJ< ING 
••• 1 •• U12-13: ALWAYS HIGH 
•••• I ,U12-11: ALWAYS HIGH 
" . " ,U16·-B: PIH4 
11"I,U16-12: ALWAYS LOW 
• I " I.U16-13: A~WAYS HIGH 
•• , •• I U:1. 6-,11 ~ i~LJ"..i~~iYB HIGH 

" I 1,.U4-2: 6CU2 BLINKING 
• I I •• ,U-4- 3 ; 6:i U2 £-:L:r NJ< I NG 

Rep lac€-~ Z-8G CPU 
Replc':lc€-~ Z-80 CPU 
R€·p lace U4 
Replac:e U:."10 
~:t'place U24 

MainfraMe on test 0?1 replace U4 
Replacf.~ U24 

Replac(-? U4 

f, E' P I ace U 1 7 . 
REplac€~ U16 
fU~:'p lace U24 
ReplaC:f:~ U19 
r,~'pldce U32 
J~~€'p lac(~ Ul 7 
/.:eplace U17 
Rep lacf.~ Ul 7 

Re~lace Z-BO CPU 
Rep lace U~-?'3 

r~pp lace U32 
r,ep lac(·:·~ U3;.~ 

Replace U32 
REP lac(~·~ U36 
I.: e pIa c e U 1 6 

Replace U27 
I~EP lacf:~ U1 ~~ 
r~f..\p lace U16 
I~ep lacf:~ U30 
R14-6 or U27 bad 
Rep 1 (':lce lI16 
R(~iJlac:e U36 
RE·place U4 
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Test Desc~iption: 
This test checks the U26 RAM (used on the 98629 but not the 
S:'B62f.n. It is ide·nticaJ. to tEst C £-~XC:E'pt for·- the <:iddi'"'ess 
-:apace tested. 

Setup: 

· 

--~Re5et MainfraMe 

. 

Select 50C1D te3t $3 (external ROM) 
Clock; Rising Edge 
Start: Rising edge 
Stop: Falling edge 

• U2C)-·11 ClfJC); 298C 
U;.::9--1. 2 (ZDl ) : 261-11 
U2<:?--13 (ZD2) : 648H 
U21='-·15 (ZD3) : ~:::~.iH8 

U2(Y'-16 (Z.o-4 ) , U98U , 
U?9-17 (ZI!5) : H 0 6~:~ 
U29-··18 (ZD6) : H!J89 
U29-19 (ZD7): PF52 

If all of the-5e signature::; w?:"'e good, continl.ie with Te~t F. 
Oth€i' .... I:i.S.f:~; che·c:i, the foJ.lJwing points. 

, •• U2B-4 (Z~j14): 07fF ri:E!pl<":'\ce Z-80 CPU 
• " • • I I U 3 1 -·1:5 (S;~ 1 -4 ) : n ~:.-r F R c·:' pIa c e U 42 
,. ,U28-3 (ZA13): oeoo BLINKING Replace I-8e CPU 
••• ,. ,U~'51-14 (8?-;13) ~ 0000 BLIN!<ING Replace U42 
• •• , •• U26-·20 (CE.'): 673P Repl(":ice U:31 
• • I "' • U;.:~6-'~~2 (SRI).'): fJ12? SRD bad 
• ••••• U26-23 (!3WR.'): 60U;.? BL.INK ING SWI~ bad 

If t h~: ~~e f:;i ~Fl a t \H'e~:; i:li'e Di< t he·n ttl e U26 R t';M is bad. 
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- .. -.. ~.. -

r.@ 1}.1 _~.!..1J.. __ 8.1; § gIL IJ2 _ B § g.!. §.! ~ 1: _ I~§:l 
Test Description: This tEst writes a walking '1' to the RESET/ID 

register; it then reads the registe~, 

Set up: 
Reset MainfraMe 
Selec1 50(lD test 110 (external ROM) 
Clock: Rising ·Edge 
Start: Rising Edge 
Stop: Falling Edge 
+5 Signature: 275C 

S:i.gnatures: 
• •• U15-1 G (R 14-4): ALWAYS HIGH 
.. ,U15-B (RST): CF50 
• I I U15·-9 (RST'): 9COC 
, , , U5-9 (SnO ): OA47 
, , • U5 '-7 . ( S D"I ): 1 C 4 0 
I •• U5-·~.; (SD2 ): () 1 He 
, . ,U5·-3 (SD3) ~ C 815 
• • ,U33-4 (SD4): 1. U 11 
• • I U33-7 (SD:5): 2471 
., .U33-9 (SDb): 4F15 

• I • U33-12 ( SD7): HC9H 

r§.§! .. _E.!.f.l.. __ .:!.o.!§:[t~r:l!L~!:t!_B.§:qi.2!~!2._I~§1 
Test DE5cripticn: 

R14 pullup bad 
RE'plac:e U15 
Replace U15 
R14 pl1IIlJp bad 
R14 pullup b("iid 
I~ f.:.p 1 ClC (f: U35 
f( 1 4 pull up b i-l d 
Rc·!p 1 ace U33 
Replace U33 
Replac(f) U33 
r~eplace U33 

This test is the saMe as test E,l exce~t that onl~ tha 
interrupt/DMA rEgisters are accessed. 

Sf.-!t up: 
Reset MainfraMe 
Select SCOlD test 111 (external ROM) 
Clock: Rising Edge 
Start: Rising Edge 
Stop~ Falling Edge 
+5 Signature: PFHF 

Sif)nat \Ji'es: 
• I • U33-1 () (Illt Req FF): UC17 
••. U33-·13 (1nt En foF): PAUU 
•• ,U5.;..9 (SDC): AU14 
.. ,U5-7 (SD1): nUF4 
... US-5 <SD2): 5C7P 
... U5-3 (SD3): P58C 
... U33-4 (SD4): A64P (P121 for 98629) 
... U33-7 (SDS): 6C78 
•.. U33-9 (8D6): C67C 
... U33-12(SD7): 81PC 

Replace U23 
Rep lac:(-? U14 
R14 pullup bi:\d 
R14 pull up bad 
f<i4 pullup beid 
Rl-4 pullup bdd 
Replace U33 
Replact~ U33 
Replace U33 
Rep lac:e 1I33 
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TEst Description: 

TUE, JUL 27, 1982, 4:56 PM 

This test i~ the saMe as test E,l except that only the se~aphore 
is testeci I 

Setup; 
Rezet MainfraMe 
~~ler.:t 5001D test 112 (external ROM) 
Clock: Rising Edge 
Start: Rising Edge 
Stop: F~lling Edge 

+S Signat ure :-- FHFO 

Signa ·tures: 
I I .U35-5 (SeM FF): AF02 
., .U35-6 (SD7); U941 

T~.lli. !._.J;:..!!r 1. __ tf.Q. g. §~_.R.§g ii21§L __ I§ a l 
Test Description: 

Replace U14 
Rep lacf:) U3~:) 

This test is the saMe as test E,l except that onl~ the ModeM 
register is accessed. 

Set :JP : 
Reset MainfraMe 
~e ]. e c t ~j () ~} 1 D t Eo f::- t t 1 3 
Clock: Rising Edge 
Start: Rising Edge 
S~op: Falling Edge 

+S Signature: 766P 

-'~}ol t<;'jg€~ Checks: 
U7-5: -11.3 volts +/- 107-
U/' -8 ~ ... 1 2 vol t~; ... / - 1 0 fa 

!3i (.1 n <1 t U r e::~ : 

· · ,U5-9 (8])(1) : 85CU 

· · · US--7 (SD1): 0109 

· · .U5-5 (SD2) : 0'774 
, · .tJ5-3 (81)3) : 1671 

· , · U5-13 (Sn .. ,) : 18A~) 

· · · U5-11 (SD5) : 0524 

· . · · .U6-2 (MCR3): 6r~87 

· · · · .U6-5 (MCI=<7) : 4777 

· · , · .U6-6 (MeRO): A7F2 

· • t 
I .U6-9 (M[:j~4) : 7328 

· · , • .U6-12 (~iCR5) : F339 

· · . · .U6--15 (t:CR 1 ) : 5!574 

· . · · .U6-16 (riCR6) : 8312 

· · · · .U6-~_S· {MCt~L~) : 9{~2C 

· . · · .l!7-6 (OCD3) : 4UUI~ 

Check CR1 or Fl 

f\pplace U6 
Repla c:e lI6 
R€'place U6 
Replace lib 
r~eplace U6 
ReplaCE;) U6 
I{E-place U6 
Re:place U6 
r ... :€~plac:e U7 
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I I I I • U7-'? (OCD4): 
I •••• U2-6 (OCD2): 
• II "U2-7 (OeDl): 
",".Ul-6 (RS): 
• I I •• Ul-7 (TR): 
I ••• IU9-9 (CS): 
• " . IU9-1 0 (CS): 

1 :lU2 
F32H 
CC7C 
258U 
HFH4 
231A 
5574 

(none for 98629) 
(none for 98629) 

Rt:aplace U7 
Replace U6 
Replac::e U6 
r~eplace Ul 
Replar.:e Ul 
Bad Test Connector 
Bad Te~:~t Connf.-~ctor 

'-~-I .;1:19 .... 1-"1-: - 5574 - Replace U9 
NOTE: Take the nf~xt two signaturES (without __ the test--connt::·ctor' 

on a 98629) only if the preceding one is bad. If these next 
two signatur'es ar'.:: then good> thEn tt~e te!:;t connf.-:'ctor i!:> bad. 

II ••••• U8-13 (TR); 231A Replace U8 
....... U8-14 (TR): 5574 Replace U8 

..... U9-13 (ST): A7F2 
NOTE: Take the next two signatures (without the test connector 

on a S'86;':::S»" only if the pr'er.:€'din~1 one :i.s bad a l·f these nex t 
two signatures are then good J then the test connector is bad. 

I "'" .U8-5 (f{S): H1AF Re::plc:lce US 
I I I. , •• U8-6 (RS): A7F2 Replace UB 

I •••• Ul [J· .. t COi'1): 4l.:l.'A 
• • I •• 1J1. 0-2 (n;--D: f.iLWAYS LOW 
• • I • , U 1 (} -, 3 : 3994 
I I I •• UI0-6 (RR): ALWAYS LOW 
•• ' I. ,Ul{)-'? (RR): 1:':-'U2 
• " ~ .Ul0-~)~ 6I9F 
I II •• UI0-9 (OCRl):CC7C 
I •••• U 1 0 ···1 0 ({)CJ~ 1) ALW(.:) YS LOW 
I I •• ,UIn-II: FH15 
•• I' .UI0-14(OCR2) ALWAYS LOW 
• I I J .Ul0-1.~;(OCR2) 

••• I,UI0-13: 
F3~.:~H 

C543 

Bad Test Connector 
Bad Test Connector 
Repl,:" ce UIO 
Bad Test Connector 
Bad Test Connector 
f< ejJ lace UI0 
Bad T f~ S t C \) n n €' c t 0 i" 

Bad Test Connector 
RE'pla <::e UI0 
Bad Test Conne~tor 
Bad Test Conn~ctor 
f~eplace Ut 0 
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rUE, JUL 27, 1982, 4:56 PM 

Test Description: 
This test writes a walking '1' to all shared hardware 
control registers; then it reads the shared hardware status 
re';jisters. 

Se1· up L_. __ 

Reset Me i nf,..- aM2 

Be 1 €.~ C t 50 01 D t est :JI: 4- ( ext e r' n aIR OM ) 
Clock: Rising Edge 
Start: Rising Edge 
Stop: Falling Edg(-? 
+5 Signature: 5HHC 
Test connector Must be installed 
Interrupt le~el and reMote control switches Must be set to default 

Vi:11 Lies. 

Signatures: 

• I •••• U3C-9 (Int Le .... el.): 0000 (5HHC for 98629) Cor-rect switch pO~51tlon 
••..•• U3[1-3 (Int LeJel): OOt){) CJr'i"~:ct switch posd.tion 
• 1" I.U33-14 (ReM Control): HIGH Correct switch position 
• '" I .U30-4: ALWAYS HIGH Repl~ce U30 

J I t I •• U3U-8: A~WAYS HIGH (OCCO for 98629) Replace U30 
• • • I • • U 28 -·3 ( Z A 1 3) : 8 '7 ~:.. H R €, P I ;:H: e Z - B D CPl...! 
• I" I.U28-4 (ZA14):OCOO'BLINKING Re~lace Z-80 CPU 
I. ,. I .U42-·12 (Si;14): uano I:LINi<ING Re?plac:e U·42 
••• I •• U42-13 (SA13):875H Replace U42 
., .... U42-14 (SA12):ODDO BLINKING Replace U42 
• a •••• 1I31··M 12: 99AC I.:€:·place U31 
.•.••• U36-·9: 432F REplac(·:·~ U3B 
I a I ".U36-1C: 432F ~eplace U38 
., .. , .U36-11: 9CFC Replace U30 
...... U36-8: lPU7 R~place U36 
• It ••• U37-3: 933A Replace U37 
• I~' a.U37-6: 99AC R~place U37 
II •••• U37-11~ HA86 Replace U37 
...... U22-1: 30Ul ~eplace U30 
al •••• U23-5: ~LWAYS HIGH Replace U22 
.•.... U23-6: ALWAYS HIGH Replace U22 
II .... U23-10: ALWAYS HIGH Replace U22 
• I I I •• U23-11: U1PP f~£·place U22 
• a'" .U23-12: ALWAYS HIGH Replace U22 
.• "' .. U23-9: 5P8F Riplace U23 
· , .. , .U21-4 7FOF Replac~ U21 
... 1.,U21-5: A8PU R~place U21 
• •.••• U21-6: ceUA R€'plac€~ U21 
• •• , •• U21 ····7 : 41. 1 U H ~ pIa c: e U21 
.a •• I ~U21-9: 5HHC Replace U21 
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• •• I •• U~~ 1-:1 0: ~:;HHC 
• •.• , • U21-11: 5HHC 
• II ",U21-12: 5HHC 
I ••••• U4-8: A73P 

U3 :1 - 9 __ ( I R 6 -' ) : 
U34·_oI C (IR5'): 
U34-11 (IR4"): 
U34-12 (IR3'): 

0000 
0000 
n 000 
ococ 

TUE, JUL 27, 1982, 4:56 PM 

R(':"'place U21 
f\t-:place U21 
Rep lac: E~ U21 
k€'place U4 
Replace U:.34 
Replace U34 
Rep lace U34 
Replace U34 
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rUE, JUL 27, 1982, 4:56 PM' 

Test Description: 
This test sets up each of the eTC channels for a tiMeout; 
wa it!:.; f \) r t i", e \) u t} the n, 7' E,) P e (a t S l' h e t {-:; st. 

Setup: 
Reset MainfraMe 

__ ~ _____ . Se], ec: t .... ~O 0 1 D.tes t :15. ,( ex t-ern.a 1 ·-ROM) 
Clock: Rising Edge 

-----Stf.~rt-.· ·_Rising Edge 
Stop: Falling Edge 
+5 Signature: 3AHC 

Signatures: 
• •• TP3: 23H2 

TP4: 5548 
Ul~~~'-9 (ZC/T02) : P407 
U12-1 ;.:~ (ZINT' ) : 1 tjp 0 

· . · · · . Ul~:!-l 0 (ZIORQ'): AU84 Replace Z-Be CPU 
· . · · · .Ul:'-~-13 ( lEI) : HLt..:AYS HIGH Replace U;'=!7 

· · , · · .U12-14 (ZM1'):5P,?8 Replace Z-80 CPU 

· · · · · .U12-22; BLINJ(ING R£place U:t. !=:j 

· I · · • .U12-23: BLIN;( ING R(-?place U15 

· . · · · .LJ13-'3: 677C Rep lac(~·~ Lll ;.:~ 

· I · · • .U13--6: 23H2 Repl<!'ice U13 

· · · · I .U13-11: 5F1F Rep lac(·:·~ U 1 ;.:Z 

· I · · · . U1. 3-,8: 5!S048 Repl<":)ce U13 

· · . · · .U11-2: () 00 D. BL I NI< ING RE'plclce U6 

· · · · · .U11-14: 0000 BLINKING Replace Ub 

· · · . · .U11-7: 23H;':~ Replacr.:. Ul1 

· · · · · .U11-9: 5548 Replace Ul1 . I I 
• I 

I Ul ;,:~- '.2 (Z INT' ) : 19PO R 14-15 or' U12 bad 

· · I · I I Re~ll<~cE' U12 
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lUE) :.rUL 27) 1982> 4: 56 PM 

TE';: 1: G; E; :~C CJ28) T \?s t -----------------------
Test Ve5cTi~'i0n; 

T hi::; t e;;; t S \:: 1:::; v p the Z - 8 C S IO -ii 11 d'Z - 8 ( C T C tot r' an S Mit and 
recci;~ ~ chara~12r, M~st p~~ts of 1h 51stEM ha~e beEn 
c:-;{:·:~:.l_.ej b)-' nuw ii1clLding thE f"ICde-M latches Ij.ne drivets, 
lint:-! i'Ec:r::iJet~;> arid Z-8j eTC. "lhi~; tE:st will b~sicQlly 
eli (.:,'.:: f-: the 2-8 D SID and its intEr fac(= t G th ese 0 t her' partEi,', 

Setup: , 
Reset' -MaIilfraMe' 
Select 5C(1D test i6 <external ROM) 

,--Cl oc: k : Rising Edge 
Start: Rising Edge 
S1: ~p ; f elll ing EdgE~ 
+5 Signature: HUHC 

Alvin Theo Thea 
(EPRDM) (ROi"D 

Signatu7'r.:·s: 
",U27-15 (TxDA): 6425 

U27-12 (RxDA): 6425 
U27-5 (ZINT'): C6A8 
U2FJ-24 (WI~ I T I ) ~ HUEC 
U29-11 (ZDO): A2~U 

U29-·12 (2Dl): CCH,~ 

U29-13 (ZD2): 0489 
U29-15 (ZD3): C9PP 
U29-16 (ZD4): 7209 
U29-17 (7.D!:i): 7P 6P 
U29-18 (ZDb): 6P9P 
U29-19 (ZD7): P38C 

Alvin 

••• II ,U8-9: U624 
I •••• ,UB-'lD (TTB): Ub24 
I ••••• UE:- 11 Ci T td: 2S:'UU 
• • I • I • U~»-f1 (RTA): 29UJ 
I' • I' • ti9--6 (F{TB): JOD] 
· ,.' .. U9-5: C25C 

i~ 1 :.; i Ii !~ 1 h e v : 

HJ36 
hU36 
06A8 
HUHC 
C65r.i 
<,~'p j!!A 

732P 
8:-:::f~6 

7594 
U(ji36 
0998 
7'?4P 

Theo 

f~,F~5U 

U9CU 
~;384 

7384-
US'CU 
,'!1:-5U 

I •• I •• U8--7: 
• •••• I LJ8-6 (REB): 

r.LliJt;YS HIGH 
{',L.lAA','S HIGH 

• I • I • I U8-5 (J~SA): 
•• I II .U9-15 (STA): 
II I ".U9-14 (STB): 
I' ••• I U9-13: 

C Gee BL I ~L( IN 8 
{} U ~o f:LINi{ ING 
coon HUHC 
t":-,LJ".,!j:;YS HIGH 

HU36 
HU36 
06(.',8 
HUHC 
8297 
H9~~C: 

C8Cc,? 
S)6F6 
9272 
f.~H36 

1792 
4153 

Rep li1cf:~ U12 
Rf~~)lace US 
Rep lac(-:~ UB 
Bad test connector 
Bad tEst connector 
Replace U9 

r~ejJlac:e U6 
Replace UU 
R~~jJ lace U8 
Bad test connector 
Bad test conne~tor 
Rf~plc'jce U9 
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," ..•. U27-13: 
• •••• • l.I2~/-14 : 
• ••• I r U8-1 : 
• ••••. U8-2 (SDB): 
• ••••• U8-3 (SD(':'); 
I I •••• U3-· 7 (SDU): 

--a •• I' .U9-1 (RDA): 
• •••• I U9-2 (RDB): 

-. a I <~ J • U9-3 : 
• II' •• U28-24 (Z-8D 
~," ••• Replace U27 

(.~Ilvin Theo 

UHtJC none 
U6~~4 PIF !:·U 
6425 HU36 
6425 HU36 
CCUP OOPH 
CCUP OOPH 
~CUPOOPH 
0000 HU36 
6425 HU:J6 
It:AIT I) : HUHC 

TUE, JUL 27, 1982} 4:56 P~1 

Replace Ul1 
Replace Ul1 
Rep lace lJ27 
Replace LiB 
Replace US 
Replace U~~ 
Bad test connector 
Bad test connEctor 
Replace U9 
R14-6 or U27 bad 
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Test Vescription: 
This test checks the default switches and buffers. These switches 
only used ~or pD~erup default conditions and have no o1her ef~Ect 0 
the card operation. If their function is of nc concern, this test 
be skipped. Two signatures are shown for each switch - one for the 
'OF'F' postion, theoth~r __ for __ "_ON". ___ Forac;oM~lete.testt .tojjgl-e 
-e-actlSi.ii teh when test ing . 

Set lIP: 
Reset Ma in-fraM2 
Select 5GUID test 17 (external ROM) 
Clock: Rising edge 
Start: Rising edge 
St op : Fa 11ing edge 

+~:; 8ignature: C7U:3 

Signat Uj"'€'S: 

Switch_position: ~Q~~ ~QEE': 

Alvin Thea Alvin Thea 

, •• LJ20--4: 
••..•. U20--3: 

• •• U20--/' ; 
• " I J ,U2l~-6: 

07U~:~ 07PB 
HIGH 

0320 [I 16(? 
HIGH 

• I • 1I2{)-9 : O~::;B 1 07F 4 
• • J ••• U20-1 0 : HIGH 

• I • U20··12: J~;n3 076~j 
•••••• U2G--·13: HIGH 

Change to 5001D test 18 
· .. U20-4: C7U2 07P8 
•••••• U2D-2: HIGH 

· . • U20-·/, : 0320 0169 

· · · · •• U20-5: HIGH 

· · . U20-9; O~.i81 07F4 

· . · · •• U2G--l1 : HIGH 

. • . U2~}--12; O~:.:[:3 0765 

· · · · .. U20-I4: HIGH 

06U n 06PA 
LOW 

022;':~ 006C 
LOW 

0483 06F6 
LOW -

0481 (}667 
LOW 

8ig. bad: re~lace U20 
8ig good: R17-2 or SWl bad 

8ig. bad: re~lace U20 
8ig. good: R17-9 or SWl bad 

9ig. bad; replace U20 
8ig. good: R17-1 or SWl bad 

8ig. bad; replace U20 
Sig. go~d: R17-8 or SWl b~d 

(extel'nal ROM). 
06Ue 06PA 

LOW 5ig. bad: replace U20 
8ig good: R17-13 or SWI bad 

O;:?;.?2 006C 
LOW 8ig. bad: repl<71ce U20 

Sig. i:l 0 0 cl : R 17-·12 or· SlA.ll b~d 

0493 06F6 
LOW 8ig. bad: rep l<:lce U20 

c~ . '_'lg. (;.tood: R 17-11 or St.. . .!1 bad 
0481 0667 

LOW 8ig, bad: replace U;:!G 
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Set and clear of cOMMand FF. 
Arbiter collisions (siMultaneous accesses by Z-SO and M/F), 


