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1.O INTRODUCTION

The HAZITALL 1g a general ayatem support lnterface. It contalns
all the llO funetlone neceaetary for a general purpose mlcro-
computer ayatem. It contalns the followlng functlons:

Serlal Port 1 (aaynchrnoug)
SerlaI Port 2 (aaynchronoua or aynehronous)
Strobed ParalIeI Output Port
Strobed Parallel Input Port
Programmable ReaI Tlme Interrupt
l(ath Proceseor (optlon 9511/823t or 93t2/A232)
Battery Backed-up CIock/Calendar
(rllnchester Dlgk Controller Support Port

These functlone are eufflclenL 1n the naSorlty of rnlcro-conputer
eptrI leetlong . The Wlnchester Dlek Control ler' auppor't Fcrrt
:-nterfecea to a hlestern Drgltal IJD1OOO tdlncheater controller.
Thle provldea sn econonlcel lnterface to A hard dlek wlthout
conaunlng an sddltlonel board glot.
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2.O PREPARATION FOR USE

2.1 Introductlon

ThlE gectlon provldea lnatructlons for preperlng the HAZITALL for
uele 1n the partlcular uaer envlr'onment. Before the HAZITALL le
lnstslled, the user ehould be fanlllar wlth thle entlre nanual.

2.2 Unpacklng and Inrpoctlon

Inapect the ahipplng carton lmnedlately upon recelpt for evldence
of damage durlng ehlpment. If the carton 1e damaged when
reeelved, open the certon 1n the preeence of the carrler'e agent,
If the carrler'B agent le not preaent, aave the packlng carton
for lnepectlon of the earrler. The HAZITALL la ahlpped lngured
to prepald eustomers. Any damage lneurred durlng ahlprnent la
covered by thls ingurance. In addltion, assembled and tegted
boarde are waranteed for 30 days. If repalrs are requlred,
return the HAZfTALL ln a gultable package to:

LOt'tAS DATA PRODUCTS, rNC.
182 CEDAR HILL STREET

MARI,BORO MA 01752

It lg euggeeted that the orLglnal packaglng esrton
be eeved 1n the event' gervlce ehould be requlred.

snd material

2.3 Inatallatlon Conrldcratlone

The HAZITALL 1g dealgned to be IEEE S1OO bue conpatlble. Be
aware that Plne 2Or53, and 7O are ueed for ground. lf these
grounds conflict with other uses of these pins, they may be cut
at the edge connector wtthout edversely affectlng 1t.e operatlon.

2.4 Ueer Furnlghed Conponente

The HAZITALL uaes a 4.5 volt battery to provlde power to
clock./calendar when 5 volte ls not avallabfe fron the malnframe.
The battery ta not lncluded wlt.h the board. The battery holder
ls included along with a piece of double sided tape. The battery
nay be lnstalled anywhere lnelde your malnframe that 1g
convenlent.

In addltlon, three cebleg; two eerla] porta and one parallel port
cable, are not provtded. Thege may be purchaeed aeparately fr'ort
LOMAS DATA PRODUCTS or from a locel computer' atore. All three

z-
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cubl€E are the same. A list of the port pinouts is
the appendlx.

included in

2.3 Junporlng

The board addrege 1g deternlned by the 10 poeltlon d1p ewltch.
The HAZITALL decodee elther en I or 16 b1t addreea dependlnll on
Jumpera , A, B and C on the lower rlght o{ the boerd. lrlth
Jumpera A and B connected, 16 b1t addreaelng 1g eelected. gJlth
Junpera B end C connected, a b1t addreaalng 1s gelected. Switch
O corresponda to eddregs b1t 7, gwltch 1 corresponde to addrege
blt 6. Swltches 3 through 10 correspond to addregs blte I
through 15. [dhen the eslteh 1g closed (on), the correapondlng
addreas a1gna1 must be O to mstch.

The HAZITALL occuplea 64 port addreeeee beglnnlng at the baee
sddrege selected ln the aerltcheg. Tl an 8 blt I/O decode 16
eelected, eultch poaltlona 3 through 10 have no effect.

The HAZfTALL may be Junper gelected to provide from O to 7 ealt
etetes. The number of r.ra1t stateg le lunper eelected. The walt
state Junpers are labeled with the number of waj.t gt.ateg they
generate. Table 1 1e a llst of accesg tlmes for the perlpheral
I.C.'s used on the HAZITALL. The number of walt stateg, Lf 6Dy,
neceaaary for uge wlth your CPU nay be determlned from the table.
The WDIOOO, clock and nath proceasor generate thelr own READY
wlthout regard to the walt gtate generator. The usual llnltlng
factor 1s the wldth of the READ and WRfTE elgnala (PDBIN and
Ph,Rr). The HAZITALL la ahlpped wlth one walt state eeleeted.
This should be suff ic.ient in nost cases. Tf you are using a CPU
rrlth a clock rate faeter than 5 MHz, you may have to add more
walt states.

2.5.3 Parallel Port Junpera

A great deal o{ flexlblllty tres been allowed for use o{ the
par'allel porta. Ttre ncrrmal mode la for. Port A tr: be a gtr'obed
lnput and Port B to be a etrobed output. In thls mode, Jumper R-
S ghould be out and Sunper T-U ehoul.d be lnetelled.

Addltlonal lumperlng optlone are allowed 1n the parallel port
lumper group. The plna are nunbered from 1 to 20. Plne Lr 21 3
and 4 deter'mlne whether a low true strobe or a hlgh true gtrobe
wlII -Latch data lnto Port A. Wlth Plna 1 Lo 2 3umpered, a hlgh
true atr'obe wlll latch data and qrlth Plne 3 to 4;umpered, s low
true strobe wlll Iatch data lnto Port A.
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If Port A is not used in t'tODE 1 (strobed input), the input signal
to PC4 1e lnverted when Plng 1 and 2 are 3unpered and not
lnverted when Plna, 3 and 4 are Sunpered. If IIODE O ls ue,ed for
Por't A, Plne I and 10 ahould be ;umper'ed. If MODE 1 la used,
Plns t1 and L2 ghould be Sumpered.

lf !'IODE O ls used for Port B, Plne 19 and 20 ehould be lunpered,
otherwlse, plna 13 and 15 ghould be 3umpered. In strobed output
nr:de for Port B, elther a poeltlve golng algnal or e negatlve
golng algnal may be provlded for atroblng date. lJhen Plna 14 end
16 are ;umpered, a negatlve golng algnal le provlded. (dhen Plns
16 end 18 are lumperedz a poaltlve golng algnel la provlded.

TABLE 1
PERIPIIERAL ACCESS TII{83

r.c.

8251A
8255A
8253A
Status
Port

ADDRESS ACCESS
TII'tE

300
nla
450
nla

ACCESS TIME
FRO}f PDBIN

2so
250
400

5Ona

MTNIUU}T CONTROL
UTDTH

RD'

250
300
400

5Ons

9JR

250
400
400
n/a

?.3.4 2 llBz Clock

l{any CPU boards do not generate a 2 llHz clock to drlve Pln 49 of
the bus. If the 2 llBz clock ie not provided eleewhere, lt nay be
provlded by Sumper1ng U to 0J on the HAZITALL.

2.5.5 SorlaI Port Junpcrlng

Seriel Por't nsy be uged in elttrer' Eynchrl'onou6 crr' ElEynefil'rrnrluE
mode. tdhen used 1n eynchronoue mode, the transnlt and recelve
clocke are provlded by the nodem. Jumpera, D, E, F, G, H end J
aLLow the gelectlon of the source of the recelve and tranenlt
clock. For ayncfir'onous mode, Plna D to E and J to H should be
Sumpered. For uee 1n aaynchronous mode, Plna E to F and G to H

ahould be 3unpered.

2.3.6 l{ath Procorror Cloek SoIoetlon

The math proceesora are avalleble 1n a hlgh epeed verelon from
f ntel whlch run at 4 t'1h2. h,hen ualng etandard apeed nath
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prtrcessors' o 2 tlhz slock is used' The selection is made by

rnovlngthe]umperbythemathproceagortotheepproprlateend
febled elther 2 or 4.

5
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3 . O PROGRA}IHING

See Table 2 for a llat of devlce addresses. The HAZITALL uae6 e
total of 64 port addregaea. The HAZITALL srlll decode elther an I
blt or 15 blt port addreea. To eelect I blt decodlng, Junpera B

and C ghould be lumpered. For 16 blt addreeg, decode Junpera A

and B ahould be Sunpered.

3.1 Progrannabl. Tirrr

The HAZITALL usea an 8253 progremrnable tlner to generete the
recelve and trsngnrlt clocka of the USARTS and to generete a real
tlne lnterrupt. Counter O ls used ae Serlal Port l's baud rate
clock, Counter 1 as Serlal Port 2'g baud rate clock, and Counter
2 1g uged es a progrannabLe real tlnre lnterrupt. A apeclflcstlon
eheet for the 8253 ls lncluded 1n the Appendj-x. AII three
eounter.s Are nornally programmed to MODE 3, 6quar'e $rave rste
generator. Table 3 ehowe the necessary dlvleore for connonally
uged baud rateg. The formula for the calculation of any baud
rate lei

divieor = 2.5 * 1OE5/baud rate * 16

Thle fornula assunea aaynchronous operatlon of the USARTS 1n X16
node.

The counter Ia prograntned by outputting a command word for the
partlcular counter and then outputtlng the dlvleor to Lhe
counter. The eounter commend word ataye ln effect untll a new
command ts eent to the counter command port. AII three counter
comnand words nay be output before outputtlng the dlvlsora and
the countere may be loaded ln any order after the commande are
lsgued. See Flgure 7 of the spec sheet for an example output
s,equence. The Appendlx contains a sample progran that us,es, the
HAZfTALL as a aupport card ln a CP,/H-a6 eyatem. Countet 2 nay be
progranned to lnterrupt st a rate fron 2 I'IHz to 30 HZ. The
ralelng edge of the output clock sets the real tlme clock fl1p-
flop to requeet an lnterrupt. The lnterrupt gervlce routlne
should clesr the fIlp-flop by wrltlng any value to the HAZITALL
etatue port.

3.2 8251A USART Progranning

The Appendlx contalna a conplete 8251A sPec gheet wlth
programming lnformatlon. A brlef deecrlptlon 1e contalned 1n the
followlng sectlong.

6
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TABLE 2

DEVTCE ADDRESS

)v
G

Addreeg

l)
1

e r_'

+ G'-o;-

D ,')

oo
o1
o4
o5
o8
o9
OA
OB
OC
OD
OE
OF
10
11
72
13
74
15
L6
L7
1A
19

1C
20 c

Devlce

Serlel Port 1 Date
Serlal Port 1 Control
Serlal Port 2 Data
Serlal Port 2 Control
Parallel Port A
Perellel Port B
Paral]el Port C
Parallel Port Control
Tiner O

Tlner 1
Tlner 2
Tlner Control
(dlnchester Port O
0llneheater'Port 1
tJlnchegter Port 2
trJlncheeter Port 3
Ulncheater Port 4
(dlnchegter Port 5
9Jlncheeter Port 6
hflnehegter Port 7
Math Proceagor Data Stack
l,tath Proceesor Comnand
Statug
HAZfTALL Statug Port
Counter Thousandthg of e
Second
Counter Hundredthe and
Tenths of a second
Counter secondg
Counter. nlnutes
Counter hourg
Counter day of week
Counter day of month
Counter nonthg
Latch t.houssndths of €
gecond
Latch hundredthg and tentha
of a gecond
Latch gecondg
Latch mlnutee
Latch hours
Latch day of week

2t

22
23
24
25
26
27
2A

29

2A
2B
?c
2D

7



2E
2F
30
31
32
33
34
35
36
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Latch day of month
Latch nonthg

, ) Interrupt Statue ReglaLer
Interrupt Control Regleter
Counter Reaet
Latch Reget
Statue Blt
Go Cornmend
Stend by Interrupt

TABLE 3 
^ i t\\rz .z v' kl z

BAUD RATE DIVISORS ) I

Baud Rate

110
300
600

1200
2400
4800
9600

19200

Dlvleore

L420
521
260
130
65
33
16 \3
8t,

3.2.1 llodr Inltlallzatlon

The USART provldes for gerlal to paralle1 and parallel t.o gerlal
converslon of data for serlal communlcationg. After a reset,
hardware or e,oftcrare, both USARTS are ready to accept a node
instruction word. The word defines the following:

1. character lengttr
2. parlty enable
3. even/odd parlty generatlon and check
4. baud rate factor (X1, X16, X64)
5. number of atop blte

The HAZITALL hag tsro USARTS, one for Serial Port l, and one for
Serlal Port 2. Serlal Port 1 ghould be progranmed for
aaynchr'onoua operatlon only, whlle Serlal Port 2 may be
programmed for elther aynchronoue or aaynchronous operatlon.
(See the sectlon on Sunperlng to deternlne the proper board
lumperlng for each mode). The baud rates for each eerlel port

8
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or€r g€nerated by the onboard tiner. If synchronous mode is used,
the heud rate cloek la lnput through the RS232 reeelvera fron the
nodem devlee.

The Iletlng In the Appendlx 1nltIallzee each port ln aaynchronoua
mode. Port 1 le uged aa a console lnterface and Port 2 1g used
aer a serlal lnterface to a prlnter devlce.

3.2.2 USART Reget

The USARTS nay be reaet 1n elther of two waya, through a hardware
reset or a softr.rare reget. In order to accept a software reset,
connand (4OH), the USART must be ln connand mode. In order to
lnsure Lhe USART ls ln command mode, three nulle (OOH) may be
gent to the USART. ThiE lnsures that no mstter shat gtate the
USART t.rae ln, tt 1g now 1n command mode waltlng for e comnand.
The RESET nay be now aent to the COI'11'{ANDISTATUS reglater.fallowed
by a node word. The USART 1g now ready to aeeept eommanda agaln.
See the tpec aheet ln the Appendlx for the fornat of the command
and node worda. ,

3.3 Parqllol Portr

The HAZITALL uses an 8255A to provide two parallel ports. The
normal rnode of operatlon te one strobed output port and one
strohed lnput port. The use of thege porta ls by no meana
llnlted to thege modea, but when ehlpped, the porta are
conflgured for use ln thege nodee. The followlng aectlona covers
programmlng of the 8255A ag 1t le uged on the HAZITALL. An 8255A
spec le lncluded ln the Appendlx for your reference.

3.3.1 82554 Initiulization

After a reset, the 8255A must be initial Lzed before it can be
uaed. Port A 1g nornally conflgured as e gtr'obed lnput end Port
B aa a gtrobed output wlth Port C provldlng the necessary
handsheke Ilnes to control the data tranefere. Porte A and B nay
be conflgured as elther lnputa or outputa ln I'IODE O. Jumper R-S
deflnee the dJ.rectlon of Port B'e buffer. (Jumper IN = Port B
lnput, Junper Out = Port B output). Jumper T-U deflnee the
dlrectlon of Port A'e buffer. (Junper In = Port A lnput, Junper
Out = Port B output). lJhen Fror'tg A and B arE not belng uaed 1n
strobed mode, Port C may be used es lnputa and outputa. In thte
node, pCO through PCg are not connected to the para1lel port
Connector J2. LJhen the board te uged ln gtrobed lnput and output
node, t.he mode word 1e BCH. Thle deflneg Port A aa a etrobed
lnput, Port B as a etrobed output and PC6 and PC7 aa lnputs. PC6
and PC7 1n thla mode nay be uged t.o eenae external devlce etatus

9
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Euch aE a print€r ready Eignal. Exanine the 8255A EpBc in the
Appendlx ta determlne other eultable rnode sror'da.

3.4 Calondar Prograrnlng

The calendar functlon on the board uses a Natlonal I{M58167 CHOS
clock./calendar. A connectlon 1g provlded for a battery to
provlde battery backed*up operatlon. A spec end functlonal
deacrlptlon of I'{l-t58167 ls lncluded ln the Appendlx. The
functlonal deacrlptlon provldea the neceaaary progrannlng
lnformatlon.

3.5 l{ath Proereror

The nath proces€ror lg an option. Elther an A23L (9511) or A232
(9512) tnay be uged ln the aocket. tdhen the math proceaaor le
purehaeed, e apec aheet la provlded for prograrnnlng lnforrrstlon.

3.6 HAZITALL Statug Port 
;

There are 11 sourceg of lnterruptg on the HAZTTALL. Llhen more
than one lnterrupt source 1s comblned on an lnterrupt requeet
llne, the stetus port ney be read to deternlne the gource o{ the
lnterrupt. Table 4 1lete the lnterrupt aourcea end their
correapondlng poaltlon ln the atatug reglater.

The 8231 real tlne lnterrupt etatus le not avallable and ehould
be conneeted to lte or.rn lnterrupt request llne.

TABLE 4

STATUS REGISTER BIT ASSIGNI{ENTS

BTT SOURCE

O I'lath proceaaor A232 1=done 8231 O=done
1 Sertal Port 1
2 Serlal Port 2
3 Calendar
4 Parallel Port A
5 Parallel Port B
6 9tlnchegter fnterrupt Request
7 Wlnchegter Data Request

3.7 Intcrrupt Sslrctlonr

The HAZITALL 1e shlpped wlth the fol1ow1ng lnterrupt aaelgnnentg!

10
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INTR6 Serlal Port O Receive ReadY
fNTRO ReaI Tlme Clock
INTR1 Serla1 Port O Trangnit ReadY
INTR2 SerIaI Port 1 Transnlt ReadY

Theae aealgnnenta nay be changed to gult lndlvldual needs.
Conault the eehenatleg ln the Appendlx for pln €Eglgnnenta. LDp
software aseunes the above aaalgnnente ln our dlatrlbuted
software.

11
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{.O THEORY OF OPERATION

The dealgn of the HAZITALL Is stralght forwad and
degcrlbed brlefly. Speclflcallons for the LSI
lncluded ln the Appendlx.

4.1 Addrmr Drcodlng

will only be
devlceg are

Elther an 8 or 16 b1t f/O addreee may be decoded dependlng c:n the
poeltlon of the ahortlng plug on Jumpera A, B and C. LJhen B to C

ere ;unpered, only I blt address le decoded. lrJhen Jumpera A and
B are eonnected, 16 blte of addreas are decoded by s comblnatlon
of U1 snd U4. The bufferlng of the dsta bug and control algnale
ls algo shopn on Page 1.

4.2 ttalt Statr Generator

The walt gtate generator congltg of Ul1 and parts of U9, U1O and
U14. PSYNC caueleB the outpute of the eerlal to parallel to be
set to O. If the board 1s belng eelected and a uslt gtate 1g
eeleeted by lnstalllng one of the cralt state Sunperlng, the READY
llne la pulled lorr cauelng walt gtatee to be lneerted. O 1g uged
to shlft 1'e lnto the serlal lnput regleter. 0Jhen the 1 reacheg
the output to the Junper selected READY 1g aggerted and no more
watt. etateg ere aaaerted. tJhen the clock/calendar le selected, 4
walt et'ates are autonatlcally inserted. Thle ellows tlrne for the
READY output of the 58167 to become val1d.

4.3 Serlal Portc and Countcr

The eerlal ports are stralght forward lnterfacee of buffered
signals and address decode to 8251A USART's. They both use
cl.ocks provided by the progrannable counter, 8253, 6s receive and
tranemlt clocke. Clock 2 of the 8253 1g ueed to generate a real
tlrne lnterrupt. Eech relalng edge of the clock comlng frorn
counter 2 gets t/2 of a D Bllp Flop (U15). The r'eel tlne
INTERRUpT la cleared by wrltlng to the HAZITALL statua port.

4.4 Clock/Calcndar

The clock/calendar uses a WRITE pulee delayed by one clock cycle.
Thle lneures the 1OO na. data eetup tlne to falllng edge of the
9TRITE pulses. The 58167 provldes a READY output to j-neert wait
etatee when ueed srlth f aat proceaaore.

4.5 Parallrrl Ports

L2
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An 8255A is used to provide two parallel ports. The interface
aimply uaea buffered algnale from Page 1 of the gchematlc. The
output drlvers are 74LS245 b1-dlrectlonal trangcelvera. The
dlrectlon of the buffere nay be changed by renovlng or lnetalllng
Junper6. Thla allows elther port to be uged aa en lnport or
output port. See the aectlon on lunperlng for a full deacrlptlon
of Junper optlona.

13



U1
U2
U3
U4
U5
U6
U7
U8
U9
u10
u11
UL2
u13
u14
u15
u16
UL7
u18
u19
u2U
u2L
u22
u23
u24
u25
u26
u27
u2a
u29
u30
u31
tJ32
u33
u34
u35
u36

HAZITALL I{ANUAL

All25LS2521 or
74L5244
74L5244
74L5266
74L574
74LSL4
10 poa d1p ae
74LSO8
74L532
7407
74LSL64
74L5244
74L5244
74LSO4
74L574
74U^6
74Ls,L4
74L5244
74LS138
t!u58167
74LSO4
74L532

HAZITALL PARTS LIST

74LS6A8

AHDSS11, 8512, rNTEL823L, A232 (OF'TI6NAL)

c6
c7
CA

R1
R2
R3
R4
R5

C1
c?
C3

8255A
8251A
a253-5
82514
74L5245
74L5244
74L5245
74L5245
14aA
L489
7406
7484
1489

1K
1K
1K
1K
390

27 pf
27 pf
.1uf 25V

R6
R7
RA
R9
R10

1K
1K
1K
1K
51K

6.8 uf 35V
.1uf 25V
6.a uf 35V

14
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c4
c5
c27

vR1
vR2
vR3

MISCELLANEOUS

Hest Slnk
Screws
Nutg
(rJaeher, Iock
J1 connector
J2rJ3rJ4 con
Bergatlck
Bergatlck
Bergstlck
Bergatlck
Bergstlck
Berg Mlnl Junp
Wire glrap Pins

x1
x2
cR1-CR2
D1
14 P1n socket
24 Pln eocket
28 Pin ,socket
40 Pln eocket

6.8 uf 35V
.1uf 25V
.1uf 35V

Lll323
791-2
78L2

C9-C2O .1uf 25V
C22-C3L .1uf 25V

PART NUI'TBER
Thernaloy 5O138
6/3? x 3/8"
6/32
#6
AneIey 609-4OO7
Ansley 609-2607
2 x 10 65610-42o
2 x I 65610-416
2 x 3 65610-406
1 x 3 65500-403
t x 2 65500-402
63472-OO2
Robinson Nugent CP-1O5-1-T

5.OO Mhz
32.768 Rhz
IN4148
IN4148
4
3
2
1

OUANTITY
1
4
4
4
1
3
1
1
1
3
3

13
23

15



I{AZITALL I{ANUAL

APPENDIX

PIN ASSIGNI{EilTS FOR J2, J3, AND J4

The folloulng p1n aaalgnmente are at €l DB25 connector asgumed to
be connected to the correspondlng HAZITALL port wlth a masa
ternlnat.ed rl-bbon cable- The cablea are avallable fron LOIIAS DATA
PRODUCTS.

SERIAL PORT PIN OUTS(J3 AND J{)

PIN NUI'TBERSIGNAL

GND
TxDATA
RxDATA
RTS
cTs
DSR
GND
DTR
RXCLK
TXCLK

SIGNAL
GND
DATAO
DATAl
DATA2
DATA3
DATA4
DATA5
DATA6
DATAT
DATA STROBE
PRINTER BUSH

Tf your appllcatlon 1e
the apeclflcatlon of
correct plnout.

1
2
3
4
5
6
7

20
t7
15

DIRECTION

OUT
IN
ouT
IN
rN

OUT
IN (J4 ONLY)
rN (J4 ONLY)

PARALLEL PORT PTNOUT (J2'
PRIIITER REOUIRED SIGNALS ONLY

PIN NUMBER
L, 13, L4
9
22
10
23
11
24
L2
AE1-t

a
7

DIRRECTION

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
IN

not a prlnter reference the echenatlcg and
the 8255 lncluded ln t.he apendlx for the

16
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Tha lntal. Al!3 tr a pioCrxrm-la coununlmar chlp dolonad lo? uta r. .d lnlal mlcTocoilpular pa?lphcr.l. ll u!a!
ntaoS tacnnobey rllh I alnCla +5Y tu99ly and lt plclr96d ln r ztl'pln plrlllc OlP.

li la o.l['r|[d ta 3 lndaDaftr.nt llut countan, ch wllh r counl nla ol up lo 2 MHt. All modcr ol oparallon tn rcll'
rm ptoe[mmaDL.

ilx coxfrouiAflot{ tLocx orAoiat

E2$ra253.5

r tC8-!6n Complttblr !26$6

r ! lndoprndonl llBll Corrnlrn

r DC to 2 llHr

r Pmgnmmrbb Cosnlor f,odor

r Counl Blnrry ot ICD

r Slnglr + 5V Suppl,

r 24-Pln Durl ln.Llnr Prckrgc

8253'8253-5
PROGRAMMABLE INTERVAL TIMER

FUNCTIONAL DESCRIPTION
O.n r.l
Tha t?53 lr a proliamhabla lntailal llmar/@unlc
rpfritically dnlgn.d tor ut. ?lli li. lnlrl- Micr}
computar lytlamr. lla lunctlon lr lhri ol r gcnanl
Durpoia. nulll-llmlog drmml lhal can ba lrlalcd rr tn
atrtl ol lto pont ln tha ryrlcm rollrara.
Tha 8253 !olvcr onc ol lhc moil c06mon problami rn rny
mlc,ocompuior 3y3trm. lhc Orncrttoh ot rccurilc tr6a
dllry! und!.toliwrrrconlrol Inrl!tdOl!!ltrnguplimrng
loopt rn 3y3lcm! tollwrra. lhc progrrmmer configurGr lhc
8253 to mtlch hrr requiramcnls. Inrlialrrc! on. ol lha
countort of tha 0253 wrth thr da3ri.d qurnlily. th"n upon
commrnd lha 0253 will counl out lhc dclry rnd inlcrrupt
lhc CPU rhcn rl h!! complctrd itt t[lr I 13 atsy to laa
lhll lha torlwrre ovuhlld ri minrmal lnd lhll mull'pla
drlry3 c!n !t3ily ba mrrnl!rncd by rssrOhmant ol pilorly
Itvtl3
Olhar Countcr^rmu lunctront ihtl ara no^.drlry in
ntlurG bul tlto comnon lo mosl mrc?ocompul!r! cln b!
lmpllmrnlcd wilh lhc C253

. Plogr!mmrbla Rrl! Ganarrio?

. Evrnt Counlrr

. Binary nllc Mulllplrlr

. ncrl Timr Cloct

. Orgilal Onr-Shoi

. Complar Motor Controllar

D.t lu! lulli?
Thl. $!trl.. bi-dir.ctlontl. &bll bull.r la urdtoint.rhca
tha 0253 lo lha ryllcm drtr bur Drlr lt lrthrmincd ot
racaivcd by thc butlcr upon arcculion ol lNpul or OUTput
CPU intlruclionr Tha Datr Bua gullar htr thra brlic
tuncllonr

t Proo6mmine th. MODES ol tha l?53
2 Lording th! counl ?rgrtlr.r
3 Rlldrng lhc counl vrluca

B..d,lvrll. Loelc

Thr Brad/Wriia Lo9ic lccrplr inpulr lrom lha ayrt.m bur
and ln lurn ganrratat control tlgnrh lor ovctall dayicc
oplratlon. lt ia cnrblad or dirablid b, CS ro lhrl no
opartlion can occur lo chlngr lh! lunclron unlrl! lhr
dcvicr hat bccn $lcclcd by tha lyrlrm logic

F-o GorO
A "low on thi! rnput rnlormr lha 8253 lhrl lhr CPU r!
inpuilrng dtt, rn lh. lo?m ot a counllr3 vlluc

w-fi prttrl
A "low on thr3 anpul anlormr lhc 8253 lhrl thc CPU rs

oulgutlrnq drt! in lha lorm ol modc inlormrlron or lolctrng
counl?r3

40, At
Thara lnputl tra normalty conoctad lo tha addut bu
Thalr luncllon lr to aal.cl ona ol tha thrx counl.rt to ba
opa,alad on and lo addr6! tha conlrol ,ord ra9rrtr, lor
noda talclion.
CS lctrtg sotocrl
A 'low on ih[ i^pul anrbld lhc 0253 No r..ding or
w.iting walr occu, unl6a tha davrca rr rrtftfcd. Tha CS
anpul hat no cllacl upon tha rclutl opc,tlron ol ih"
counlorl

Fleura t. llcl Dl.er.m Shdlie D.lr !u. lultf, md
B..dlwdla Lot[c Fwlloo.

l{o-OE .trm }Strr.
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A253 READTWRITE PROCEDURE

wdta OP.rallona

Thc ryrtom! totlwat! mull p(ogram 
"ch 

cou'lGr ol lh'
6253 *'th lhc mod. ln6 qu.ntily cl'sr'cd Thr progr!m'

mcr mulr ,nl. oul to tn.8253 t MOOE Conrol wo'd rn6

lh! progrlmmr6 nufiilr ol coudl r!9r!lrr byl'! I I or 2)

pr'ot lo aCtutlly utrng lha tal!Ct'd COunlCr

The rclu!l orOGr ol lhG progrlmming rt qurlc ll!rlblc
willrng oul ot lnc MOOE conlrol *016 cln bc 16 

'nY
,"qro^cc ol countar talcclron ! I counllr '0 

6@! nol

nara ,o * lrrtl or gountar r2 llll Etch counl'r ! MOOE

conlrol rofc, aagrttrr htt l prrtl"d6rt!! to lhll rlt

ro.6!ng rr compi.taty taqucnc! r^dtp!^o!nt (sco sclt

Thc lordrng ol lhG Counl Rcgrtla' *dh lh"clu'l counl

rrlua no*cvlt musl L! dona rn 
'rlclly 

thc t'quanct
progrrmmrd 'n 

lhr MOO€ conltol iord (RL0 RL'l) Thr!

lord,ng ot lha counl!, t counl ra9r3l?r 't llrll l?qv'ncc
rnococnocnl trlc lno MooE control tor6 totdrn9 Dul

.h.n r icracl!6 coual ragrll!, r! lo b! lo'dcd rl !!']!! De

loroad.rlh lha num*r ol bYt!! p'ogt'mmco rn lh'
MOOE conlror rord (ALO RLI) Tnr onc or lro byl?! to

E roaolo rn lha cou^l ragrstar do nol hlv' to lollow lh'
rr!4'.r.o MODE control tor6 TnCv Crn DC ptogrlmmed

al any trfta tollo.rng lhc MOOE con[ol *or0 lo'd]n9 
'9

long t! lnc corracl nummf ol Dyltt r! ro'd'o rn o'ocr

alr count.ri .ta down caunlars Thut lh' v'lu' lototd
rnlO lha Count rCgrttar trll aCtullly bc dCCrtmCnleO

LOaO n9 alr t!r@t rntQ a €ounl rcgtltcr *rlr r'Sult rn lh'
-.,,-J- .orn' l?' lor I'ntrv or tO lor BCDr ln MOOE 0

tha ^ai count rrll not rattan vnlrl tnc road ha! men

comgrerad ll *rll acccat onc ol lto bYlct 0cptn6rn9 on

hor th. uOOE cohttol totot lRLo RLI) trc progt'm'

m.d Than oroc4o irlh lna,allad opcrl!'on

br. f o,dl tu,. ,r. .@1. ,t.@1. oi bd'{ lh' !?53 'd&r mr tulY tEl x . lh. o.lY lo.tur tMl d^ h ud'

Fhun a. ProCnmmhre fsn.l

Raad Opaattlona
ln mosl countrt lppltcllront ll blcomcl ncc?t3ary lo tcr6
tha vtluG ol lhc count tn 9rogrcll tnct aata a

computrlrontl dacrtro^ DatGd on lhrt qu.6lrly Evcnl
counle6 Irc p.obtbly lhc moSl Eommon.pplrctlron lnrt
utat lhr3 rlnclron Thr 0253 conla'^t loorc lhtl f,rll.llo,
the prog.rmmot to attrly .!rd tha Co.l?nli ol tnv ol lhc
lhrtc counllrt wrthoul drtlutbtno lha aclull counl ln

9rocr!l!
lhlra tra t*o hathod3 lhal lha 97o9.lmm?t ctn ult lo
rrtd lha yalua ol lhc Cou.lart lht l.tt mclhod rntotYa3

lha ura ol trmplc t/O tlld opotllronr ol lhc tcloclco
countcr By conlroll'no tha 40. A t rnputl lo lhc t?53 lha
pr09rt6m0 cln 3ClGGl lhc counlar lo ba ,oad ltamambtl
thal no r!ad op!ralro^ ol lh! modc rcgrtl?r rt rllowad A0

A!.tll Tha only rcqurramtnl rrlh lhrt mtlnod rt thal rn
or(rir lo r33u.? r tttblG counl r?!dro9 lhc lclval opctatro^
ol lhc rclrclad counl!, mutt bC '^h'Ollrd crlhar by
controllrng lhc Gllc rnpul o. by arlcr.ll loorc lhll 'nhrb'tt
lha clocl rngul rnt co^lcnlt ol lhc counla. tclcclcd wrll
tE tvlrlablc rt lollort
lrrtl l/O Rtrd contrrn! lhr tarrt rrgnricanl bytc lLSgl

!acoid l/O Rard contlrnr lha mo!l trgnrl'ctnl 0Ytc

{MS8t

ou. lo lhc rnlcrnal logrc ol lhc 8253 'l rS abtolutcly

^!cat3ary 
lo comolclc lh! !ntrrc.!ad'n9 proccdutt ll lio

bylCt ar? ptogrlmmtd lo bc rarO lhcn l*O bytc! Ettl N
,crd Oato.a a.y toa6rng WR command can Da !cnl to lhc
ttfrC Counlar

n..dlng Whll. Co.rnlltre
In ordar lor llrc pro9,aama. lo iaao lhc aonltnll ol lar
counltr r{houl allaclr^9 or 6'llutD'n9 lht cou^l.ho
oplralro^ lhc c253 har tpccral 'nlatnll 

ro9,c lhal can Da

acc6!e6 urr^g t'691c wF comha^o! to lh! MOOE
r?9r3la, Eatrcrlly rha6 thc 0.o9tahfic, rrthat lo raad
thcconlanltola3clGtaocounlar 06lhcllt haroa6tlnc
MOD€ rcg,ttor rrth I tptcrrl c06. r^rch lllchct lnt
9rllanl Colnl trlva rnlo Morage rtgrtltr tO lhal rts

co6lc^l! cont]n li accu,ll! rtablc oul^trty rhc
prog,lm6ar thQn rttual a 6o.aal tQad co66l^6 to lha
tclrclcd counlrr a6(l lha conlc^lt ol lhc lalchc6 r!9rtlar rl
rYailablG

IOOE R.Clll., lo. Llcfrllre Counl

AO,A! r l!

SCt SCo- rprcrly counrrr ro Da lalcncO

O5 Oa - OO darrg^alar COsnllr ltrChrnq op..rrron
x - 0o.tcart
lhc arDG lrmrlllron rppl[t lo thr! 006! ol rardr^g lha
colnlar tt lha p,&tout mlhod rhal tt. tt tt mtidatory
lo coanplalc tha anlira latd ooarltron at proOrlmmad.
ThB Com6.nd ha3 m allact m lhr countar't modc

tao I

t\ao 2

t5. 3

Noa

No. 5

fro 6

No,

tlo 8

bl. Iia arctsrva.dr&r ol .8i aounli't 6u^l '{rni 
tur'

rh. r.$ ol ,ryffirq lha t25! a tv (@l' dn"d
m.r'Foa tllxtd. ex ol lha 8'a 'nl 

rtrll d lh[ lrturl

'r 
l!lly sr'rrrd

Fleso ,. Albm.tt Proframmln! Fmtlr

.tr, D6.Et turPr rr ro ffi 5 liL}' cE. rqr. il Mt E &d lo, rru t -.

n.rd Op.rrlloo Ch.tl

AI AO RO

o 0 0 n.& Counl.r t{o 0

0 0 R..d Counrrr No I

I 0 0 R..d Countd l,ao 2

I 0 ll lega I

- MOOE Conlrol wqd-- 
a-u^tr I

Counl Rcqrttff EYta

o, o6 D3 D' 0t o2 ot oo

scr sc0 o 0 x x x x

Fhlut l. Ictl6lr Cbcl lGl*tH'
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r lmprovod Tlmlng Chrocl'rltllct r lmprovcd DC Orlvlng Clprblllll
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!2534 BLOCX olaoRAm

t255A FUNCTIONAL DESCRIPTION

Oalt.,!l
fha truA l! a prognnmaua parlpharrl Inl.rt.ca (PPl)

6fr1c. darlgnad tor uaa ln lni.l. mlcrocompul,
rytlmt. llr luncllon l! lh.l ol . gom[l purpola lO
cornponanl lo lnl.drca larlphartl aeulpmcnl to lh.
mlciocomputar tytltm Dua. fh. tuncllmrl conllguta.
lloi ol lha C2564 lr proorammad b, lha ry!lrm rollw.r.
to lhat nomally no arlcrnal loglc lt ilacalrrry lo lnltt.
laca parlghrrtl ddlca! or alruclufti.

D.b lu. lutl.r
fhlr,rtatr bldlrrcllon l abll bullar lt ur.d lo lnl.rlrca
tha t2354 lo th. .falrm drtr bur. orir la lranlmlllad ot
racalv.d b, lha bollar uoon axrcullon o, lnpst or orrlgul
lnrtrucllonr by lha CPt . Conttol wordr rod ll.lur lold.
mallm ara rlto lrrnrl.nad lhrorrgh lhr drtr bur bullat.

iaadnflil. .ld Conlrol Loelc

fh. fumtlon ol thb blct h lo mhro. .ll ol lh. lnlmrl
rrd axtmd lrmrin ol both O.tt md Conlrol tr Slttut
w6. h adpt! inF/tr l om thr CPU Addrlr3 .nd Co.
rrol bus tnd in lurn, irur @mmnd| lo bolh ol lhc
Crrlrol Gr@Da.

tcit
Chlp !.hcl. A "lo{" on lhla lnpul pln.nrbl.! thc coflr.
munlctlon b.twin lh.02554 aod th. CPU.

(io)
i.d. A "lor" on lhlt lnpul pln an.blaa lh. C2554 to
aand lha dala or alalut lnlormrllon lo tha CPU on lhr
drlr bua. ln a!acnc!. ll allil! tha CpU lo "rard trom"
th. t2354.

r*frr
Wrfia. A "lor" on lhla lngrrt pln anabla! tha CPU lo rrllr
drit or control rord! lnio lha 62554

(&rtdA!)
?cl tabcl 0 rnd tcl t Lcl l. lhcaa lnput algnrlr, ln
conluncllon rllh lha BO.nd lryR lnputr, conlrol lh!
xlcilon ol o6a ol tha lhioa porl3 or lha conlrol word
raClthr. fhay ara nor.nally conncclcd to lha laasl
rlgnlllcrnl blll ol lha addrlst but {Ao rnd Ar)

I255A BAS]C OPERATION

PtN coNFIGUiATION

.-

lo.
i'r
f,.,
r.-
l: -,

a
a

, Ittt^

HT{ T'ATE8

FlCur. .t. !2354 lloct Dlagr.m Shorlng D.l. tu! lull.?.nd R.rd/wrll. Conltol Loglc Funcllont



8255Ar82554.5 E2s5ArE255A.5

D, q o,I art tr6lxt
| .Ir

,r rrrtlr ,t{

Wh"n Port C it bling utd ; rtlturcmtrol tor Pon A o. 8.
thc biR ctn br st or @t by urin! th? Bit S?t/Rmt oO

drtion iutl e il lh?y wer! dtl. outNt ponr.

lnlarrupl Conlrol Funcllont
Whcn lhc 82554 ls progrrmmcd lo op!6la ln modc I ot
modr 2, conlrol SlOnalS rra providad lhai ctn ba uscd rs
lnlcr,uDl rcquGlt lnpul3 lo lhr CPU. lhr lnlcirupl rr.
quc!l iignrlr. grncr!ltd itom porl C, Can b! lnhlbtlcd Ot
.nrblcd by r.lllng or rrs.tllng lh! ts!ocirlod INTE lllp.
llop, uring lha bll 3ct,r!3ct luncllon ol Dorl C

Thir fufttion rl!ffi ltE Prcgrnmlr to disllow or rllm a

rp.cilic lO drvk lo i6irnupt tha CPU withoul rlhctinl
my othlr daict ln thr lntffrupl tlMtui?.
lNTt llip.llop dllinitlon:

lElT.SEf l - lNtE ir S€T - lnrcrrupl 6rbla
lElf.RESET) - INTE it nCSET - lnt?rruoi diEblt

Not!: All M.* llip tlo$ ..r utomilhdly .*t durine
mod! llRtion rf,d daie B*1.

ilODE 0 Port D.rlnlllon

Fhm 5. lX 3tutrol frtr.l

Oparttlng *tod.t

IOOE 0 (llrlc ln rrlrostFr0. f hl! luncllontl conllgurr.
lion provrd?3 llmpla inpul tnd oulgut opcrttrons lor
crch ol lhc ih?cG porls No'hrndshrkln0' is rcquirsd,
dllt t! !lmply rrrllan lo or rcrd irom r specllrcd porl.

Mod? 0 BDk Furctionrl D!linitioo!l
. Two 8.bit @n! xd two 4.bii porli.
. Anv pori cm ba i.pul or outprrl.
a Outpufi & Irlchr{
o lnput!.r? nol l.lchcd.
a l6 dill?rlnt lnput/OutprJr conlllurrtioni ,r? po$iur

ln thir Mod..

!^rE

rlolol.l.lrlal.

$or+

!lalal.lalalrl0

IOOE 0 (l..lc lnFrt)

a^r a

Mtu'ln

IOOE 0 (lr.h OurFrl)

o' o. 

-l
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lnpnl Cqttrol SlCn l D.tlnltlon

tT! Gt?sta lneu$ 4 "|ft" m lhlt lnpul lo.d! d.lr lnto
lha inpul hlch.

llF (lnpul lutlrr Full F/fl

A '1lCr" on tfth @rF/t l^diot6 tlt.t tfi. d.ll hn ba6
lo.d.d lnro fi. intut l.lchjln m,mrklwlGdllmlnt
llF irr by SfB inpt b.ing lorand h rart by thr ritiie
,d, ol rh. RD inpt r.

lllTi onLmrpl n $r.r0
A '?r|il" m thh @tput cr b. urld ro lnrmpt tht CPU

*fiit D lipur dnlca it Equiline rnlcc. lt{TR li el bv
r1I m ir . "or", IBF h r 'oil".nd ll{f E ir r "oa".
Ir h ril b,y rhr hlling od!. ol EiI. Thir ro@dur rllcil
m inFrl dwht to r.qu6t 'aic. trom tha CPU by imply
rtrou.t it. d.ra inlo lh po.r.

'T'E 
A

Cmtrollrd b| bh rvret ol PC1.

IlrTE A

Conrollrd by blr rtlmr ol PC2.

Ft.

Oulprrl Coehol 3l9n l Darlolllolt

O-fF (Onhrl lufl.r Full FrR. Th. OoF oulpul rlll Co
"ld" lo lndlctla lhal tha Cru ht! w.ltl.n dalr oul to
lhc lpacltl.d porl. th. OBF FrF wlll bc t.t by lh. rltlno
cdgc ol lh! WR lnpui rnd rrlal by ACx lnpul bclno lor,

Ei lAcfnorl.ogf, ln ptl A "ld" ori ihlr lnpul Inroimr
lha EEA lhal |tra (talr liom Oort A or port B hrt b..n rc-
captcd. ln cascncG, a raagontr lrom lhr Dcrlgharal
dovlco lndlc.llnC lhrt lt h.t racclvad thc drtr oulpul by
lhc CPt .

ItlTi 0nl.auDl i.Sr.r0 A "hlCh" on lhl. orrlpul c.n b.
urad to lnlarupt lha CPU rhrn an output drvlc. ha! ac.
cc9lcd d.tr lr.n3mlllcd by iho CPU. lNfR lr llt rhan
ACX ls a "ona", OgF la r "onc" rnd INTE lr r "om". lt lt
r.rcl by lhc hlllng cdgc ol WR.

II'ITE A

cmrrollcd bY blt rt/rEt ol Pco

tllrE I
Conrrolld by bir rvrer ol PC2

Fhun t. XOoE I lnput Flew. a. taODE I Orrlerrl

qo.qo.oro,

qo.oro.oro,

Fhltl. r. IODE r (slrot d tncir0
lhrm l. Iod. t (3lrob.{t OulFrl)
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I'OOC 
' 

AND MOOE O IINIUTI

MOOT 2 AtrO MOOE I (OUIPUT}

uooE 2 ailo Mooc o tourPuTt

MOOC 2 ANO MOOE 1 firtPutrl

ti,.
rai.

Uod. O.tlnlllon Summrry

Spochl fodo Comblnrtlon Contld.nilonr
Thcrr ero nml cmbin'lio$ ol mod6 *h.n not rll ol tha
bit! in Pon C & urcd lor cqn11p1 p7 g1nrt. Thr E6.ining
blrt cm.br ut d a tolldr:

ll Prolrmmld 6 lnBrB -
All lnput llc c$ b. E6Gd durlng r nomrl Pon C
c.d.
ll Proermmrd r Outp.rtt -
8ltl ln C upp!. (rcr-Pc.l mun b. lndtvldutily rcild
utlne th! blr ev@t fu.Erlm.

Bltr In C lil.r (PCa.PCol cs b. roird udne th! bli
rt/@t lurctlon or &6!!d I r thl'M. by wriilng
lnto Pon C.

Sotrrc. Cumnl Crp.blllty on Pod ! .rid Port C

Any xt ot lhu @tput b!llr!, rlEtad rtidomtv lrcm
Porlt I .nd C cln urca 'lmA at 1.5 voli!. Thh hNr!
.lldt thc 8255 to dircrly drlvr Darling(on iypa d.ivm
md hhh-voh4! dlFlry! thlf rrqulil rch burcc ormt.
R.rdinl Port C Ststut
lo Modc 0, Pdt C lrrltm d.u to d lrom thr p.rllhdrl
drh.. lYtm lhr E255 ir progrmmrd to turciim in Modn
I d 2. lon C g.firra or accrDtr "hf,i.rh*ing" lignd,
rnh fi Frllrral davkr. Rtdt'I ttll c6tGrt! ot Pcr C

dlm lh. Frogrnffi to t6t or 6lfy th. "ndut" ot Gh
FiFhlrd d"vh! rid chrg! tha p.og.m fiw rcordlr4ly.

Thoe h rc rcid innMrlo to r..d th. nrur lnlml
llon lrm Pod C. A nmrl nd oo.rnl6 ol Prr C h
Grulld io D"rlm rhh furtlo.
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82srA

Racalr.t lull..
Tha R.ervcr @ptt !rial data, @ntdt thir !ilal rnput
to pf,alhl lormal, ch6kt lor bitt or (iaaactart thtt lra
unqc to ,ra @mmuniotion lcchniqw and rndt m
"Embl.d" Gis.cld to th. CPU. S.rid dru ir lnFrr to
RxD pin, .Dd ir clrt.d in 6 rht ritin!.d!. ol EIC-C

nG.lYar Conlrol
Thrt lunclion.l blcl run.Fi dl r.oivti-ralrlad rtiyiliar
irrcfi @n!ri ol lha follili^! taaturr:

Thr flxo rnitrrh!.Io. cirort p.lyrntr thc 8251A liom
mrtt.krng m u^u,.d iopul liru lor m tdin lil datl
lan! rn dt. "b(.ak @.dation". B.lort atrnine to..€iv!
rrarl chrreter! on thc FrD lim, I vtl(| "1" mutt tr.tt
ba datlctad rltar I chip martar Rmt. One fhir har b.an
drt.rminGd, r rtrch lor I yrlid low (Stt.t bill i! .n.
ablad. Thra laalu.a ll mlY Hiva ia tha Xyndrronour
fibd., md i. oly doru 6o lor ..ci mtit.r R.!t.
Th. Frl! Strrl bii d.t.ctioo circuit prGvrnlr t.lE ttartt
duc to . t..nrirnt noir rpil. by fr.tt dlt.ctinC thr tall.
tm cdea tnd than ttrobtng thr nomintl onta, ol tha
Sr.rt bit lRxO . lowl.

Th. P.ilty Toggl. F/F .6d P.rity Errd F/F ctrcuttr sa
ued lo, p.rity !r,q dal.ction [d rt tha @ttrpondtn!
ttliu! blt

Th. Fr.mi^e Errd Fllo F/F ir Et il tir. Srop bit ir
tEnt .t rht lnd ol lh. data byt. (tiynchrmu. rDdal.
and alb Et! lha @rratpordine ttatut bit.

RrROY (R.c.lv., R..dr)
Thrr output indrot.t itt.t rh.8251A @ntai6 . crraractr
dr.t I r.ady ro b. input to $. CPU Rx ROY crn b. @^.
n.clld to th. rnl.r,upt tltuctu.t ol rhr CPU o.. lor pollrd

op.r.!on, th. CPU on ch.cl lrrr @idilion gl RIRDY
6ing r Sr.lut RId orrttrm.

Rx En.bl. oll bolh m.!it.nd holdr RIROY in th. R.Et
Cddriion Fd Aryft-hton@. md.. lo [t RTRDY, tha
R*.rw, mull b. E^.U.d lo pnr a Strd Eit.nd a m.
plata ciarrrar muat ba rrmblad and trant{a,rad to tha
Drtr Ourput R.$rtar. Fd Syndlronour mod., lo tat
ixROY. thr fleinr mot ba an.U.d a^d ! chrrrctat
m6t finrdr Mbly tnd ba ta.dlffr.d lo tha Dria Ouiprif
RagrtLa.

Farlura lo.a.d lh! raoiy.d clrtrElar trom tha Rx Oatt
OutNt RaCrlt.r p.ro. lo thr arEfrbly ot th. ncrr Rr Oatt
dlarrctar wrll !t oyarrun cqrdilion a.rd and tha p.avio6
dtarrt.r wrll ba trrtrn ovar and lort. ll thr Rr O.t. rt
baine rli by th. CPU whm tha intltnrl raBh. rt @ur'
nng, ovarrun rrq wrll ba rl ,nd ihr old chrrEt.. witl b.
16l.

i;d (R.c.lv.t cloct)
Tha R.er[. Cldk @ntrolt th. r.rr rf whish tha c,l...ct.r
il to b. r!6rv.d. 16 Syncfirmu. Moda, $c Eaud Rau { I r}
l rqull to d!. xlual l..qmcy ol fif tn Atynchronout
Modr. tha Baud R.r. I a l.rdton ol tlr. .ctu.l F;e lr]

For Exrmph:

B.ud R.r. .qutlt S0 B&d. il
FiCqurtr 3O0 Hr (trl
Fft rqurtr 4&Xl Hr (tBxl
FiI cqurtr tg.2 lHr (84x1.

B.ud Rrl! rqu.tr 2/t00 B.ud, it
Fidcqurlr 2100 Hr ltxl
FiCrqurlr 38.rt lHr (t6rt
FiCcqurlr t53.6 lHr lC4xl.

O.rr it rtmphd into thr 8251A on tht ,itinr rd!. of fil.
tlofE: ln moil @mmuniotionr !ytt!mt, rh.826lA will
ba handlrn! tEth iha l.tnrmirtion tnd,raptio^ op.aationt
ol a tinel. lrnt. Conlqurntly, thr Rrc.iv! rnd Tranrmit
Erud Rrtd will b. rh! r.m.. Both ?iCrnd FiCwilt rr.
quii. drntiql fr.qwncGr lor thir op.rrtton a6d on ba
lid tol.th.r tnd @nnmtcd to r tingl. lr.qwnca FuiB
(8rud Rrtt Grmrrtorl to timplilv th! int..l|o.

sYt{DET (sYNC D.r.cryrRXOET (!n.t D.toctl I
Thrt pan it uEd in SYNchrooour Modr tq SYNO€T .nd
may ba uGd I ailh.r input or output, p.otammrbl.
ttlr@gh tfia Control Wqd. lt ir Gnt to etpui mod. lw
upm RESET. Ui.n Bd r .n iltpul (inftrnat Svfr mod.l.
rhr SYNOET pin will go "high" to indrc.u trti lh! 8251 A
hn lc.ud thc SYNC cht.rtrr in th! Rrc.ivc mod.. It th.
8251A il p.oertmmtd ro ux doubh Sy6c cfirerrr (bi
tyncl. ih.n SYNOET will 90 'ti$" in rh. middt. o, rh.
lart brt ol ft. !@nd Sync drxact.r. SYNOET lr &to
m.tiqlly r.Ei upon r Strtur R.td opr?ttion.

Flem l. t2tlA rlct Dl.enm 8hillne R.cdil
lulla( rid CqrlDl Fumllonr

Itllhcn usd I rn rnput (arr.rnal SYNC d.t.ct dpdc,, a
polt'w ooin! tignal will oux fha 8251A to ilart arr.m.
blrng drtr chrrtcterr on tha ,iti^o .d0! ol thc nrxr EE
Oncs in SYNC. rh.'ti!h" input tiln.| c.n bG rGmovGd.
Wh.n Ext.rnal SYIIC Ortd I p.og.rmmd, tilr lnrrotl
SYNC Octrcr ir di[Urd.

BBEAK DETECT (Arync Modr Only)
Thir @tput will go high wi.n.yat tha rrc?tvor rlmatn, low
through two consulir? rtop bit r.qur^c6 (in.ludtng th.
mrl brlr, drtt biti, .nd p.riry birll. Brc.k OlrGt m.y.tto
ba rild r! a St.iui bit. lt ir rcrt only upon a mattr. chip
Rtct or Rr Dait rutu,trine lo t..onc.,tttt!,

ffg^ f. lZSf f f"f..f*. f" mlO Sf-tO.rt
tyst.m lua

DETAILEO OPERATION DESCRIPTION

Oanaral
Thc compl.t! lundron.l dltrnrtron ol ih.825lA rr pro.
erammed by tha rytt.m'r rchw.r.. A t.t ol controt rcrd!
murt b. lnl out by th. CPU to rnrtr.I.c rh? 8251A lo
lupport lhc dctrrcd ommunratron! lormat. Thag control
mrdt will protr.m rh! EAUO RATE. CHABACTER
LENGTH. NUMBER OF STOP BITS. SYNCHRONOUSoT
ASYNCHRONOUS OPERATION, EVEN/OOD/OFF PAR,
lTY, rtc. ln tha Synchronout Modr, optron3.r! alto p,o.
vid.d to *llct ailhar anlilnal q !rlarnal chrrlar tynchro
niratoo

One progrrmmrd, thc E25l A rt ...dy to p.rlorm r$ com.
munrcttion lunction!. fha TxROY output tt .rrrrd..hOh',
to lrenal rh! cPU th.t rhr 8251A rr rcdy to rrerv? a dat.
chrrctlr trom rhc CPU. Thit ourput {frRDyl it..r.r
automalrclly whln lh! CPU *nl!t a characlar rnto th.
8251A. On th. oth.r h.od, rh. 8251A r!c.rv.t i.iat d.t.
Irom thc MODEM or l/O d.vrca. Upon rcervrng tn cnrrQ
chxacte., lh. ErRDY output rr r.rrcd "hEh" ro ig^.t th.
CPU th.i th! 8251A h$ a @hpt.r! ctr.r.ct.r ,!.dy lor ih.
CPU to t tch. RXROY ir r6.t autm.trc.ily upo tic CpU
data r.rd ry[ti6.

Prognmmlng ih. tZSiA
P,ic to rtxtrr[ dlll trlnmr:ron or r.@ptron. th. BiElA
6urt ba loadrd wtth a Et ot control word3 gana,atad by
lh. CPU. Th?x @ntrot.rCn.l! dlihc lh! 6mpl.tc runc
tron.l dariniroo ol thc 8251A r6d mul rmddratrly lol
low I Rart opcr.tion (int!.nal d rxt.,n.ll.
ThG @ntrol *qd!..a rplii into two lo.maB:

l. Mod. ln3l,udro^
2. Co0rund lnrtruction

Hoda lnalnrcllon
Thr3 f9161 datrnaa th! ganaral oparatronal clraract!(rtrct
ot thr 8251A lt fru.t loilow a RcEt op.r.lron (rnt.rnal or
artar^a|,. Ona tht Mod" lnltruflron h6 bm Mtfta6 rnro
rh.825tA by th. CpU, SYNC.rr...cr.rr or Com@nd t6.
ttructront may ba r^xrt.d_
Commrnd !nrtrucllon
Thrl to.mat d.trnat a rtrtu rcrd that rr u!.d to controt tha
Xiu.l op..ation ol th.825lA.
Bolh fha MOda and Cohdrid lnttructton! muat contorm
lo a tpccrliad lquane lq p.opa. davre opa.atroh. Th!
Modc lnttructon muat ba inarfd rmmrdrat.ly lollowtae a
Flcst opcrrlron, rrror to ur^l th.82blA tq dala @m.
munrotroo.

All cstrol wordr Mrit.n tnto lh. 8251A .1t., tht Mod. ln
tliuclron wrll load tha Commnd lntlrrton. Comma.d
lnrtructionr qn b. fiiil.n into tha 8Z5lA at any trm rh
lha d.ta block durirt th. oparalron ot th.825lA. To r.-
lurn to tha Moda Innructlon tormal, lha mrtlr REt brt
rn tha Cmm.nd lnlruclioh wd q^ b. xt to init[l. h
int.rnal RaEt olrr.trm *fiich .utomtrolly pl.6 tha
8251A b&f rnto thc lrodr Inrtrwtron forru1. 65--.,rO
lnrtruciroB mun lollo, thr llod. lnrrrttrom q Sync
drarrctrrr.

l'"*

! Ldtrxh..-{Ee

-Ed-61^-.OftldtyEh blYEffinr-{|qft
bGt6tl.AE-

Flgun 6. fyplal Drtt lloct



E25TA

COTiIAND INSTRUCTION DEFINITION
Onc. th. lurldron.l d.lrnrlron ol th. 8251A har barn p.o.
grmmcd by lh. Modc lnxMtion -!d thr SVnc Chxetsr
.,. lo.d.d lil in SyE Modrl rh.n th. dffic! ir rody to b?
urd lq d.tr communrcttion. Thr Comm.nd lntir(tion
cstrolr lhc etual opaaalion ol tha Elctad tormal. Func.
lion! lch r: E^abla Trrmir/Feciw. Er.or 8et ..rd
Modcm Controlr & prairGd by tha Comm{tl lnrtruction.

Onc. thc Mod. lnrrGlron h.r b.rn wrrntn rnto th.62blA
md Syrc charldr,t $.rt.d, il Galey, thln all lurth!.
"c6trol vitd" lC/O . ll will lod . Cmmtnd lnttruc-
iid. A Rilt Opcrrlrm (intcrnal or art?,nall *ill rctu,n
lh. 8251A to dl. Mod. lmtmdd lormrr

I -l 'rctryr rr^.(I 
I

lo*&"1

ffi;;, r
I

I totrt 
I

r,ffi]
-----l r.*--or- Il'--*'l

ri 
^t!* 

rooai

,.ia Crro. n6.r nurr N Frlormd S6r., RtC^61.6d
l^ra, xu6r a.r prryhd

STATUS READ DEFINITION
ln d.la cofimu.ic.tion tystrmr it h olt6 lmry to
cxmim the "ttrtur" ol th! tstivc ddic? to &crblr ll
lrrdr h&! GcurrGd q othn cor$itionr thaf rrquir? fhr
procrtor't ttrenrion. Thc 8251A h.r lacrlrrret thal allw
lha p.ogammer to '?eed" lha ttatu! ol thc dcvr6 al my
tim! during rh! lunctioill opcrttion, (fh! Iatut updtt. ir
inhibit.d durlne rtttur r!rd).

A nomd "r..d" cmmrnd b isurd by rfi! CpU wirh C/6 . I
ro Emplirh thir rurcrim.

Som! ol thr brtt In tht Statur Read Fermat havc idlotrcrl
maning. to €xt.rnal output pinr s thal the 8251A can b.
utad in a complctlly Pollad lnvrronmcnl or tn !n interrupl
dfivan anvraonmnl. TrROY ti s !rccatton.

Norc that rt.tur upd.t! ctn htv! I mtxioum dclay ol 28
clal pcriodi l.m thr rtual rvcnl rllcctrn! thr rtltu.

d ?a lr.r*rrl r.ioY I r.iov

,Aa( ottrrrlorl At ,o rrrt

lbta iin.r 66. Fnr
.,r iff-r- ii n 

'il tt
ft litr.r m c6d
hk6'o ,t b mr.mt

Ii. Oa rh tr 5,n.n rECtu
b dr,d..E.r., urd.

x n,drbr tn (A D{.hn
C.6d lilxo.o. Ot &r
dr di.nr oF.16.r ri lttrl

tlAX|NC lAf,On rA.r(..[,
lb al nln- 16. d.d
tor.n{r.Grd.r n
d.ldrtu*r.t tri'dr
$tuaaudrEc.tu
h,{td ll h mr !45il
hFn6.r rh a6!A

o^tl al talot tei
ai ft Oat id. r.. k

Fhun 12. A.rfthroooirt 8arl.l lnl.rl.ca to Cif
lml[l.oC-CaoO l.ud

fleun it. Srnchrma lnlrrlma lo Tamlml o.
P.rlph.nl o.rlc.

Ffgo.. 'la. Alr{rclr.uroua lnlrlaca lo Taaaparora Un r

Fhult rt. Sftcrr.onour hlrltca lo ?aLplio.r Uma

Xola I IrnOY il.tut b'r h.r drll.,?.! m..nrn$ tom rht
TrROY oulpul prn. ,hr lo,mrr rr not (fid'trorEd
by CfS..d TtEN. thr l.t!, r (ond,r,on.d by bth
CTS rro rrEx
r. trROY il.rur bil ' OB Bull., E@tv

TrFOYp,nour OB gsrl., IilDry.iCIS 0t.lliEN t,

APPLICATIONS OF THE E251A

Fhun fO. Co.trmra ln.ln clbn Forrnal Fhurr ll. 3lrlur Ro.d Foahrl



Functiooll Dcccdptlon {conrinu.dt Fmcllond Daocrledon rc..dcndt
Foll.oYie a [.d ol ny nd linr @nrr . nru ut
Td.thoyld b. donr. tf durlr{ I frnE[rrd c]ct! !h!qcr roilt ffir, tht dalr r.d at dld ba lftdld.Th6, dri^i r Ed it th. drt roth 6r rh. nlq litwlll b. rt. Tha ilM bit wllt Dp..r on mwh.n [.d,D! rnrqrlh D7 wiil b. rrB.
To ryriroip ,i. ctet wl6 nd ti6t . ,GO,, m.nrnd .riilr wtrk t cm tl urd to ,hl t ir thqErrdd\rot Eondt, hundr.dth. ed h^tht of Es*, mi
To.d. C:Ulmt Aft r rning trc lm t rqurcV-mntB (minutfi thr@eh oonthtl, di. lpropriatrEorB and a ilitt pulr cm ba tnt fo lEf dl @nttnMtion d rb@.. Thir .0ffi rfit cl6k to ba ttarbd ata .&dy klrom tima. lt cm dE b. lrd 8 a nog.fi.h turctiil. Th. ,,cO,'mmmd 

h t'[ ,rm nd rtun9r E.d ir dra no9 pciot fh. dak dq nottlo9 during or tolt8,6g . o.d. rc Gi Erd *atd
bc r plit trm..
A reond sial mh.!d iiil 6tbl. $r n.^dbyint rrgpr @tput. Thr nmdby intcrrupt qrptlt ir th.o^ly inft o. @tBt a6aud du.ini 6. te dom0 tlandby moda. PoEr dm GUn h,tm ilra pmi
do*n infui let to r loglctl taro |ft.t, In thit modalh. @tputr- tr. TRI-STATED rnd thr inpus ignelj
lfd,::.ot rh..il.t. ot rtr chie xtct. Ttrc nindbyrnhirupt it lntbt.d by uiting a t on thc D0 linr wirhs! ttandby int.rrupt.ddr6r Elrtad On thr mxt@nllr-lrtc{r ffip.ribn rr[ op.n d..in dFut dah.tu.nt on.- rinking d.r.nt. Th. @tprrr will b. tum.d
o-n lmm.drrt._ly uFDn witing I t on OO if ftc cmpar.En_eor.d trforq thc writ!, y.t ir nil m.flq.lo dr{bla ltra output I taro on DO rt firnan at th!d.ndby int.rrupr .dd..r.. Th. wrtt! cycl6 mun EurArlirE mmd op.rarion. but ttE @tput cD bcon!rliv! du.ing tbrer diln. Thi lIUtc cm ba ulad to
furn _tha mr tsk 6 dunng a FEr ddn modale F|NE 1 lot .tygiot.pplietionl. R.t.r fo T.bte lt
and lll tor tha .ddrG input cod.r and tundrffa and ,ordr.dntar tnd lrtch rilt lm.t.
Th. inE rupt @rput ir 6trolt.d by drr id..rupt sbt6
Eir'tt.r (8 biEr rd th. intlrrupt cmtrot Elirtr, (g bit!1.
I E nttu Egirtar conuint tha p6ht rtata ol thrmp.raior (mp.r6 thr ffihd rd lndt6l ,d ih?aoirtt (l btr cEhl ot rs tm$t ot E6dr, Mdr.
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rABLE ll. ADOnESS CODES At{O Fuf{CnOilS 1iy.. ln", r!rk, d.y ol rh! monrh, ,rd m61tr
?m:d lFt?a r,,. Th. inr.ruDt n.tu Egrtr hoily ta nad. Th. inErupt Mtd r9|frr i. a ma&otn r rhn rteuhb. *ri*r of tr a Uir in dlr. ,taru.
:T:-r.0... @r. r 6-inmpt. th. cdtrot EgitkrOnot ta nd lm. A I h rin.n into r'rc ontrot
:J* p rhct Or rproprie inrnpr oerr.I hfl tlj r tinC. I Gxirtr in lhc cfftrol ngirt.,
aadr rlEnd tif will mG @t a m inErupt. Thi3
I,|.?!., r m inhruil @ring .t rh. h,(l,m
:rjlr?.Ey ,ldrd. Thc inrrruDr n Ernnt.dgld bv
rd.Ti! -d n.d;ng 6G ,llB Ega,ra. OE. E.
IAIFd lhr inm91 atp,r1 ,"6 oui rlgirw mmt. ht dily r?y to dirH. rlrc inm6p1 qEtsl ;3to fiit. tll 0't into tE G6t,ol .!girt!? q to mUisaperdmier.

Tlx l/O be i! stroil.d by tr. [.d, ntr, E.dy aid
9!p rddliB. Ourin!. [.d cyctc lilO . O. W-R . ,,CS. 0, ROY . 0l rfi. dn. q tE trc hJr;,E d.;ffi.iEd in lh. tddGr.d c@ntr or lrtdt. Doring .rrt. Gyd! IBD . I, WR .0, CS.0. RDy. O) tn d;rr
Ir !h. UO hr f tnetrd inro tif, tdd.B.d onr., .lxdl. Ai $. rtart ol Bh [.d il wrlt. cyclc th. noyti.in.l g"f ld .,rd tiil EDan try untit rh. dcl h6Irr.d vJid ddr 6 ,r. t[r d unril rt h8 cdpht.d
Iat nrrlt.6m in O r BiE. Th. chip Etct lim it u!.d
P TY:_1 dilu.. $! dac dtpsB. wh6 pE criiptr flGtd ,r. d?vica wlil div. th. t0 bur lo r r{a
I *-..dt. ly'O bqt r m roel ld. writ.. Th. t/O
but eill not b. aftEt d *M th! chip i. d"elcrd.Ihc.?OrrE drivtir! th! h, wi[ go to rnr TR|,STATEa hi0h imp.d.E rttt.. Th. chip riil not Err|d brY rnpst! h,trn d.rtEt.d. Relat to FiguB 2 ad 3td n.d tod fiiE ctrct. rimirE.

Th._ clGl'! timc b.ts ir . 32,16g cryrbt controlt.dcilhtor. ExEinally,fu 
"ryOt, 

thr input tunangcao-rtoi, md dr. dElut lotd e-rtor trc,cqui.*ilElud.d inhmally ra a hlgh gain invamr. m FC dalay.rd 6c biB Ginor. To tur thc cilno r qnri
[d can ba dm m om ol tha h{hfr ftaqxrca c@nt
aE. tsor athplC, I conaht Ead ol 6a th@-odth,
1- fondr @nt!r wil dE r 5OO Hr igrut on ti.
D4 bur lim

FUilCTTOt{

C@^tr - Th@r.ndth! ol S.condt

Counl?r - Hu^drrdlht rnd T.nrhr ol Sacondr

Count?r - Sft6d.
Cdrntar - lrinuti
Centlr - H@B

C@nlrr - D.y ol rh. l{rk
Cant.r - Dry of th. M@th

Cdrnh. - llothr
Lrtctr6 - Th@rlndrllr ol S.condi

L.tchlr - Hundr.dth. and T.nthr o( Stondr
l-rtctr6 - SGon&

Latch$ - Minut.!
Lrt-h6 - ll@.i
Lrtclrr - O.y of th! Wrt
Lrch.t - Day of dr. Month

Ltrcha - Mmth.
lntrrrupt St.tB R.girt.r
lnr.rrupl Crhtrol R!eirt.,
Cont.r R6.t
Lrr-h F.r.l
Sl.t6 Bil
"GO" Comm.nd

Sr.ndby lht..rupt
T6t Mod!

r0r
r0t
r0l
!tt

All othart un@d

TABLE III. COL'T{TEN AilO LATCH RESET FOBMAT

D0 0l D2

r00
0r0
001
000

BD'05
000
000
000

D6 D7

00
00
0

0

0000r000
00000100
000000r0
0000000'l

FOR COUNTER BESET AI.AO MUST BE TMIO

FOR LATCH RESET A'_AO MUST 8E IMI !

OOUNTER OR LATCH NESET

Thoulandthi ol SEddr
Hund.ldthr hd T.nthi ol Scdrdt
Seondr

Minut6
Hourt

D.yt ol rh! w!!k
Oryt ol th. Monlh

Month!

J FIOUiC l. tfin; itftr trm



CP/}I A5H86 1.1 SOURCEi HAZITALL.AE6 PAGE I

008[
00c0

00c0

00c1

00c1

00c4

00c5
00c5

0ocF

00cc

00cD

OOCE

OOCB

0ocB

00c9

00cA

00Dc

0oDc

0000 H69m
0003 890600

0006 AC

0007 E6cl
0009 E6c5

0008 E2F9

OOOD BE6FOO

00i0 890300

0013 8ACC00

0016 AC

0017 E6CF

0019 AC

OOIA EE

0018 AC

00lc EE

001D 42

001E E2F6

}IOEBYIE
BASE

SERlDATA

SERlCTL

SERlSTATUS

SER2DATA

SER2CTL

SERzSTATUS

TITIERCTL

COU}iTERl

COUilTER!

COUI{TER3

PPCTL

Pt)RTA

PORTS

Eou BASE+0FH

Eou BASE+0CH

EOU BASE+ODH

Eou BASE+oEH

EOU BASE+OBH

Eou BASE+o8H

E'U g4gg+09H

EGU

E(lU

EOU

EOU

EOU

EOU

EOU

EOU

OBCH ;FiIftIB STROPEII ijUT,TOI(IA SIftObEII INFIJI

OCOH ,BASE AUIRESS {]F IHE HAZIiALL

ilti5L+u

BASE+1

BASETl

BASE+4

BASE+5

BASE+5

PORTC EOU BASE+OAH

HAZITALLSTATUS EOU BASE+ICH

HAZITALL-CTL EOU BASE+ICH

;HAZITALL DRIVERS FOR CP}I86
t,
t,
t,
I,
a,
t,
HAZITALL-IHITi
,IflITIAI.IZE THE 2 USARTS - 2 STOP 8iTS,ilO PARITY,Xi6 ItOIiE

HOU 5I,oFFsET SERIAL-TABLE

ll0u [x 
' 

6

IHITLt]t}PI

,.5BYTES TO iHIT EACII USART

AL ,GET BYTE FROH IHIT TABLE

SERICTL,AL ;SEHII Tt] FIRSI USARI

SER?CIL,AL ;SEND SAilE BYTE TO USART 2

INITLOOP ;iIO U},ITILL 6 BYTES SENT

SERIAL P0RT 1= C0ilS0LE P0RT

SERIAL P0RT 2= PRIHTER P0RT

PAfiRALLEL OIJTPUT=AUXILLIARY OUTPUT

PARRALTTL IIIPUT=AUXILLIARY INPUT

LODS

OUT

&,7

0006 L00P

TIilER-II{ITi
I{OU SI,OFFSET TIIIER-TABLE

}IOU [X,3 ;INIT 3 TiHiRS SO THREE TII1E THROUGH

II{]U DX,COUNTERI ;POI}IT TO COUHTER 1

TI}IER-LOOP i
LOIIS AL ;CET BYTE FROII TABLE

OU TII'ERCTL,AL }SEI{II iO i{ONE REGISTIR

LOTIS AL ;GET LsB OF DIUISOR

OUT DX,AL ;sEN! IT It} THE COUNTER

LODS AL ,GET }IS8

OUT OX,AL ISEND IT IO THE CIIUHIER

INC IIX ,NEXT COUNIER

0016 LOBP IIHER-LOOP ;DO AGAIN IF C.X NOT O

PARRALLEL-INITi



CFI}I A5H86 1.1 SOURCEI HAZITALL.A86

OO2O BOBC I1OU AL,I{OIIEBYIE }GET HONT lJOftII FOR PARftALLEL PORT

OO22 E6CB OUI PPDTL,AL ;Sii I{ONE

OO24 C3 RET ,INITILIZATION OF HAZITALL COIiFLETE

CONOUT i
;CONSOLE OUTF,UT ROUTINE

}CHARACTER TO BE SEilI IS IN REG CL

OO25 E4C1 I}I AL,SER1STf|IUS I6Ei USARI SiAIUS

OO27 A8O1 TEST AL,OI }IHECK FOR iX flEAIlY

0A29 74FA 0025 JZ C0|I0UT ,iF N0I ftEAirY I'lAiI UNIiLL ftEAirY

OO?B 8AC1 I{OV AL,CL ;OET IIATA TO SEIIIJ

OO2D E6CO OUT SERIBAIA,AL iSEfiiI iHE DfriA

OO2F C3 RET

COHSOLE-STATUS I

;CHECI(S THE COHSOLE STAIUS ANIJ RIIURIiS IJITH AL=OFFH IF A CHffiACITft
II5 HAITI}IG ELSE AL iS O'EO IHDICATI}IO ilO CHARACTER AUAILIABLE.

OOSO E4C1 IN AL,SERI5TfiTUS iGiI USART SIATU5

OO32 A8O2 TEST AL,O2H iRX READY?

OO34 7403 OO39 JZ FALSE-RETURN ;IF ZERO IHEN NO CiIAMCIift
0036 OCFF OR AL,OFFH ;SEI IO 1'5 TO iNI]iCAiE CHARACTER

0038 c3 RET

FALSE-RETURili

OO39 32CO XOR AL,AL 
'ZERO 

AL

OOSB C3 RET

CONSOLE-INPUTi

OO3C E8F1FF OO3O CALL COHSOLE-STATUS ,CHECI( IF CHARACTER READY

OOSF 7{FB OO3[ J7 CONSOLE-iNPUT ;iF ZTRO I.IAIT IILL AVAILABLE

OO41 E4CO IH AL,SERIIATA i6ET THT CHARACTER

OO43 247F ANN A1.,7FH ;STRIF ANY HIGH-ORIIER BIT
OO45 C3 RET iftETURil IIITH CHAftACTER

PRINTER-OUTPUT I

OO.i6 E4C5 iN AL,SER2STATUS ;GET USART 2 STATUS

OO48 ASOI IEST AL,OIH iIX READY?

0O4A 74FA 0046 J7. PRIilTER-OUTPUI IIF HOT I{AII

OO4C 8AC1 HOU AL,CL ;6ET CHAftACTER TO SEND

OO4E E6C4 OUT SER2DATA,AL ;SEIID THE CHARACTER IO THE PRII{TER

OOSO C3 REI IBAIK IO CPI{

iPARRALLEL INTEftFACE RI]UTINES
I
I

|PORI A IS USETI AS A STROBEI IHPUT PORT

,P(]RT B I5 USETI A5 A SIROBED OUTTUI PORT

;THE TNO SPARE LIIIES ON PORT C ARE USED AS INPUTS
t
f

;THE ilODE I|ORD FOR THIS CONPIGURATiON I5 OBCH
a,

,THE EITS OF THE 8255 STATUS PORT ARE I}ITERPfiITEII A5 FOLLOIJS

|UHE}I USEII IH THIS }IOiIEi
t,
I BIT O I}ITERRUPT B ASSEftTTII

PAEE 2



CTIH AS}186 1.1 SOURCEi HAZITALL.AE6

I BIT 1 OUTPUT BUFFER EI,IPil

i BIT 2 FORT B INIERRUPT EHABLE

, BIT 3 IHIERRUFT A AS$ERTEII

i BIT 4 PORT A INTERRUPI EilABLE

; BIT 5 FOftT A INPUT BUFFER FULL SIATUS

} BIT 6 I/O BIT 6

; BIT 7 LIO BTT 7
t,

}PORT B IS USED AS THE AUXILLIARY OUTFUT, AIIII POFT A IS USEII AS

,THE AUXILLiAftY IHPUI, FORI C BIT 6 I5 USED A5 A STATUS INPUT

;FROII THE fiECEIUIHG NEVICE. A I I}iDICATES IJILLIHGNESS TO ftECEIUE'

;ANT A O IHIIICAIES THE DEUICE i5 BUsY.

AUXINi

OO51 E4CA IN AL,PCRTC IEET IIEUICE STAIUS

OO53 A82O TEST AL,?OH ;TESI AUFFTR FULL STATUS

00055 74FA OO51 J7 AUXIN ;IF BIJFFER }IOT FULL IIAIT

O.]57 E4C8 IN AL'PffiTA 
'GET 

THE INPUT DATA

OO59 C3 RET }RETURN IIITH IT

AUXOUT I

liOSA E4CA IN AL'POHTC IGET THE STATUS

OOSC A88O IEST AL,8OH ICI€CI( T(] sEE IF PERiPHERAL REAIY

0OSE 74FA OOSA JZ AUXOUT iIF HOT REAIY IIAIT TILL IT IS

0060 A8O2 TEST AL,O2H iIS THE BUFFER EHFIY

0062 74F6 OOSA JZ AU)(OUT 
'BUFFER 

iS NOT EIIPil IIAIT SO}'IE I{ORE

006{ BAC1 }It)U AL,CL 
'CET 

T}E DATA TO SE}IO

0066 E6C9 OUT PORTE,AL ;sEI{D IT

0068 c3 RET

|I}IE ABOUE ROUTII{E COULO BE USED TO OUTPUT lti A FRINTER. iF II I5,

}IilsURE THAT THE POTARITY OF THE PRiilTTfi tsUsY STATUS I{ATCHES THE

IABOVE ASSU}IPIIO}IS.

PAEE 3

00d,? 000000

006c 40

0068 CE

006E 37

SERIAL-TABLEI

DB O,O,O }THREE NULLS

DB 4OH 9RESET COI{I{AI{D

DB OCEH ,I{ODE - 8 BIT DAIA,H(}PARITY,XI6 IIODE

DB 37H ,COII}IANI} - RTS,ITR ASSERTEI, RX AilI}

;TX E}IABLEIJ' CLEAR ANY ERRORS

TI}tER-TABLEi

006F 36 DB 001101108 lcouNTER 1 lloDE ll0RD

00/0 0000 Dl 13 IDIUIS0fi FoR 9600 BAJD F0f( C0lls0LE

0072 76 DB 011101108 ;C0UilTEft 2 |10!E IJoRD

OO73 A1O1 DIJ 417 !3OO BAUD FOR PRINTER

0075 86 DB 101101108 iC0UllTER 3 l{oDE lloRlr

0076 DO [lg 2OOO ! 1 I{S INTERRUFI RAIE FOR T{TC - NOT USED

IND OF ASSEIIBLY. NUI,IBEft OF ERRORSI O. USE FACTOR| LI,



t?

D1+

AI

A

A5

2

L^+
t2

.----D
I

l
_̂J

+

DL
DA

9s
c+

4t

42

?l
q?

93

13

36

oo

61

38
31

40

9o

z

10

-9

t'0
81

3l
3o

?q
16

45

32

a6

8s

B7

37

81

^'jy---* toPosDrPsw

-?---)),-t l0 z ll
1:12

I 8-z13
7 -t4
6 :15
s , t6

t
3

1
q

ll
r3

15

EYEN P'X5
6 ROIJ ND

LOMAS DATA PRODUCTS

HAZITALL 5CHEI,1AT)C

DATE s-r5-81

REVO I PAGEl

t'7

r9

?L
2_l J-L1t
CJ

31

7 I 152+1

u2
LAt

SER1 C5 x
5ER2t5*0

I

2
3
4

UIq J
6
?

7 S]AIUSCS*

TIHELS}
n

51 T\slAyL qLRt



IK RB TU

L 7119245
v

71LS?1 5

sTR08 E 0
INPUT

DI
D2

D3

A5

A7

7{15a4{(3PL)

5

7

I
I
l0

Ylllts* rE

Rb

we

,{t

A2

A3
A1

RDt
!YR}

wo

2M(Lt( I
{MCLK 1

71/
a

LAT

LA2

[43
L/\4

CIKR}Y RD *
PARCS'

wR*

LAl
RT5EI

lL a

6 ora

5Y R?

T?
Yt1sgt67 (r)

(2)

/3)
14\

'e,rrif,' ru
, 

----(}z

t) ^- z4x\

3 
6tc*4

(s) j
(ot tt
(tt tE

(B) t5
('t) t7
(tdtl
( /t) ?t
( tz) tt
/t9ps

zo)
?t)
??)
e3)

4)
)

He<t S rr \
VPI

J1
6R
9s
+

L"BtoA
H'AtaB

100

50

70

?0

53

D6 2 WININT

a srAru5c5t

REU O IP

1rli;
vt(-' 

PA'

PAl

PA?

PA3

PAI

PAs

PA5

82s5A-5 PA7

ft7

mft6
DI

Da ft,
D3

D4 fts
D5 ue+
D6 ffl
D7

5 PL2

AI PBO

RESET P8I

P82
?L3 pB3

PB{

P(6 .rfxi

F&
P5'l

DO

Dt
D2

D3

D4

NC

ii sut/zsrr

fl QpJsflZ

G
pp U23

WR

AS
Rfs6r
crK
SV,4CK

E,lcx

tltu
SVREO

RE,4D)

, 1-<'.lrlFel
(-

33

rq

4L5e4i (spl)

22

6

4

wltltNly] i-
azia\ \ I

t,

P,EA)\ z <At
zlo) \

7415?44

2t
B+

?1

/?

usa lNr

1 T-. 8v

D7

71t532

Rb*

( Dozs >,N ror)



8e53

I OUT1

2 OUTA

D5 LLKO

D6 CLKI
7 ctKz
s uas

RD

WR CI|EO

AO CfiE L

AT CT1T2

DO

Dt I,}
D2

ii DrR

D5

D6 Rfs
Dl U27

;: RID

WR

xC

'li 
RDy

RTRDY

DL

_ _ _ _,(ua1)

r-i--D/3i (7)
$r I

II
p3l(a.)
rl
l->,rltaol
li
tt

7 (1)
il
ri

i-c-sltar
ll

n tn?.r;;1, i ._. i

l-- r

iJ J 
Irxnryr )-r Lr_3

ItD
L")

DI

D2

D3

D4

Prs

2r,aCtK

?1 ux(.5

RD R'D

WR

RI,5ET

AS

RrC CT5

tC

LlD

jrR)l

Rr P)I

4 NI|Z
xr

/O SERl CLK

/3 SER2CLK

1-*- 1 !8af
T---{>/3 (7)e ir+ ;

" -1l>i 1tz>
/+88 i I

A>tt(zol
i+aa i I

L_l_os;rrr
tt

t-_t-{_>trttblr-l
it

pli
[?r](")

, TtrDi2*

7#6 
RxRDlz 

*
6

RrcrK T---r

R'rclNt *

REV.g IPAGE 3

P, f 1,; irr
zHCLK

sv .llt

L rlt;t4

WRT

RESET

t+89
3_

118?7ALAO

C Jo c h fY\ ee s v "'"'f 1 s'- 0 rr'i 'l -i-!,

S-Fi }f z
2, S- r{ i}"-
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rr0
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;;dtss Hiirrau. s ER No
cil

LOMAS DATA PRODIJCTS
HAZITALL SILK SCREEN REV I

0p rr9-74LS32 uto-7407a€'3-r-_l( )[-]
ffittt5**741s71

u38- t4 8s

u2*823J/2 u26- 82 53 A u27-825rA

#cm0
Cl7 VRI CtB

u7-s,uTcH

u2 - 74LS244
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