
 
 

THE MC6I701 MICROCOMPUTER UNIT 

1..II'IITltODUCnON 

The MC68701 Microcompuler Unit (MCU) is I nwno1ithK: ~omputn lhal is Marly U1mtical to lhe 
MC6801 MeU. The p"mary d.irfcrence i. that Iht nad·only memory tROM) in the MC68701 con· 
lain. an IInlt .. w,o~ (UV) ErtilllKe Propammablt bad·Only MmIOI')I (EPROM) instead of the 
ma,kcd ROM Iv.,lablc In the MC680L 

Tht Ibility to prOl,am tht EPROM allowltht MC6B7011o bt llied in I war;~y of Ipplicationl. The 
MC6870L i. panicillarly ,ff«ti."t In 

•• ""llt.'ions .. -hic:h art low in voLume II1d do not WI .. 1I11 mask Pfopamm,n, •• nd 

• prototype tqlupmtnt in which '1 IS desired 10 deblilihe residenl firmwar, btrore commilUnl It 
10 lin MC6801 ITIISktd ROM 

Noce lhal in the rormtT caK. compallb,bly "Ilh the Me6lOL \I inhCfmlLy ach>eved. Should tile ",0-

duct vallililt' ,ncreue 10 economical levels. I mlUk pr\lirammed MC6IOL could be IUbsllll.lted fQr 
tht MC68701 ""Ih m;nlmll chlnlts to the .yslem, 

The MC63701 ,ncludes I clock o,o;:ilialor. mit,,,,,,ocessol un;1 (MPU). 2.()q b)1H of EPROM, III 
bytes of RAM. ~nal communications Interfa« (SCI). p'Ojlammablc IImtr. UId ,nput/output plrl$. 
The rmllren. UCtpl for the EPROM, arc identicallO IMIt of the MC6801. 8«u$e Ihe MC6870t 
Is so "millr to the MC6801. Ihis ,plM'ndi~ will focus only on tht differmtes bet .... een lhe IWO parts. 

The MC68101 conlains 2048 bytes of Eruable ProJlarnmable Read-Only Memory (EPROM) .. hich 
rcpIIcn lhe w.I bytes of Read·Only Memory ( ROM) conlained in Ihe MC6I01 , The: difftt_ 
bet_n the 1 .... 0 .,.rts Ilwolve MC68701 fellUltl which slippon EPROM pt'oll'ammin&. The osen· 
tlal differencn are: (1) the functional and. elcctrical charlctenstics of the RESET ptn. (2) the Mode 0 
_, IIIIP. (l) muk options inwolvin& the ROM. Ind (4) tilt RAM Control Reai5ter (SI4) Sipal 
limuI& IUId Olher detailed ,nformation are prewnled in Ihe MC68101 ()all Shec:I. Symbolic ... a111t5 
used Irr. this diICUaaion - .lIch as Vpp and tpp _ lie dcOne<! qUlnlillltwdy in the MC611701 ()all ..... 
.......... "." rr"' ..... 
~ ~~ for tba MC6I101 perfonnlthrec fllnctioru: U) il rCKI.I 1M mkrc 'Ip8tCr 

of tile MCU. ud U) ":' ~ VIL. (7) it iI UKd u a controllianaJ to captvtt 1M operlllDlIllOdl 
IBlum tumat 011... pro,., II .. IfIPIII for an EPROM Pl'OJI'ammi", voltap (V,,) ..... 
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II il possjbk lhat ... U "ltnal ReM'1 ClftU11 for lhe' MC6801 may nOl funcllon wi.h the MC6870l due 
10 tM in""l Cllffcnl 'eqUl.rmenll. An eXlernal ei.eull desiln«l for Ih~ MC6870l , howe"er ~ Can be 
d,uaned 10 be eotnpt.libk w;lh the MC6I01 . for low volume apphcatlon., onc.should con .. der ,m· 
plcmcnllna tile rese. ci.euit for Ihe MC68701 and Ihui ..:hle'linK dUilI compaub.lny. 

SevUal Kext cireui .. tan be d""In«l for tI., MC6870l aopenOI", UPU" Ihc objcc,"·c, "r Ihe 
d.sllnc •. For uamplo:, a circuit could be dcsiancd for (I) bolh EPROM p'OI.ammt.nl a~ no.mal 
operauon, (b) normal operllion only, or (e) EPROM pr""amminaonly. Three ,lfeu,," de"'anN for 
(al ,hroulh (cJ arc shown in Fillltfll E. l lh.oUlh £-3. respt:clivcly. Each oflhe cltculllllas ,n ad,,"_ 
III&CS and diladvant .. es. 

A " neo-a! putpox Resel circuil fr~'E;~,~~~~~~~~i'~'~';:·~'l~E~.~'~. ~T~hi.'i·~'~'~Uil plovide, the 
caPllbility of ~wltch ol:l.CI;nlth. inhib:ttnl p' oarWlminl PO",.,. 
Theo-efore, this circuil ~n be ."cult in,lrllcti,,", from i. 

dd~""':""~:i:"~:,~:i":~"~~~i'~;:,~ , i note that IIIe ~' I· MC680] are .i",ificanlly different with r.spect \0 
.ach olher rn"",t to whether 0' not the MC68701 is procrWlminllhe EPROM. 

In Fiture E-I, comPlltibility betwffn bOlll MCU, with respect 10 lin is ao; hi."ed by IISinl a valu. of 
Vce for V. A voll. of VIH masl be achieved at the RESEt /Vpp inpul at opecatiRj cllrrenl, lin. 
Auuml", a voir. drop of 0.1 voll acroS! th. diode, 02, the "oll .. e drop aclOS~ the plIlIu" 
resistor, R2, mUll equal IV - VIH -0.7) volts. With a normal load current of lin, the value (ohm.) 
of Ihe resistance, R2, can be c.lculated from 

R2 ~ (V - V] H - O.7)/ (lin) 

The priru:ipal advant .. r of this <ilcuit;J that il rfiluile~ only. sin&le power supply (Vec) e~~cp\ 
when prOirammilllthr EPROM. l IS principal diHdvllRtlJe is the hiah power cOlI$umplion in both 
t . ... .1 normal ",odct due 10 amou ... 1 of the CUffenr which m"S! ~ ~lInk hy Ih. 

When proaramminl the EPROM il nOI a consideration, the ci~uit of Fi,uI"C E-2 c.n be usN. Iluses 
a sin ... power l upply and does Bot rfiluirethc switch and diode of Fiaure £-1. However, i, also 

in· power consumption due to the amount of the current which mUSI be sunk by the 
NOI. this il lhe sam. RESET circuil ,ttommtnded fOT the MC6801. 

The advanlqe$ of Ihe circuil in FiJurt £-) are that it consumes 1m power and supporu both nOI­
mal operation . nd EPROM proltammina. Hown'('r , its disadvantqe iSlhal Vpp Is also lfiluired in 
normal operation . When compar~ with the circuit of Fiaure E- I, one finds that the lower poMI 

consumption it obwned by UIlI\I a hiaher puUup voilaie' (Vpp instead of V) in 5eries ."ith a hiahn" 
raililOce for Rl. A clampina diode keqls the level al the RESEt value in th. "Normal" ~""itch 
po$ilion and maintains compllibility with Ihe MC6801 REsET iHkq: current. The value of the 
raiSlor , R2, It obtained by usina l in (Vin Hi,h) for Ihe RESET inpul and 2 milliamperes for t 
dampi", diode. This resulls ill a (Vpp - VIH) volt.,. drop across the rcsiS10r wilh a cuuml of (Ii 
+ 0.002) amperes or 

11. (Ypp - VIH)l(1in + 0.(01) ohms 
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III MOIk O. I'" IIUemIpI ~K~'«~_:~"', i;~~:;SF1'fO IJuOUp SFf'FF tin 1M MC6IOIj 10 SIII'Po IJ\routtI SBf'FP III II ' I,a'lt add ... a .. ianmenl Ihal dOitl lIot 
dtpaad upon llmini wilh nlpee1 10 lhe U don I-he MC6I/)1 in Mode O. " Modt 0 
IIWmOI}' IUp for I'" MC6I7OI b Ihown i Table E· Ib" ,he MC6I101 ;1I1(1"IIiPI ~tctOI 
...... 'iona in Mode 0_ 

T.wt &oJ ...... &1 ... &8 ...... , V .... 

~ - --...~ ..... 1 - "f-'l-"ff ~ESn 

"',e 'ffO N",,"'...- ...... ~~ 
tiff ... IHI S0"""'" In'.,,"p, SW" 
tI"tlfllt I~Ollln",,' S"o~ 
'tHII Brr1 1~02IT"'" I,..,.., fooco'"" 
"ff~ I'" 1~02II ..... 0..",." c...' ..... 
flH2lffl 'A02IT ..... ~\I~ .. - "'FOB"t 111021 SCI "'_ • -- --

E.1.J ~I MIll! Ofll •• 

When spedf)'iq Ihe ROM mak for Ihe MC61BOJ. I mask oplion may ~ ~lecled which 
.. rcI ...... la" the ROM 10 one of the foUowin, addresses: SC800 10800. or IE8OO. U~rlll memory­
mape wbich rauh rrom tllil mak opUOP include Modes lit and 6R. Initial veniofU of tht 
MC6I"7OI, boweva. do IKII support diller of lhac modes. Thctefore, the cuntllt 0&11 SMet ,1I01i1d 
be rd"tieaoed 10 Iktl'fmine lvailability. 

NOn: 
If MtempliqlO emu&.te tbe MC6a11 I R and 61 opaatin I modes with an MC68101 , I 
current MC6I'7OI Data ShCICt Ihould be refeacDCed to Ikt -ne if these modes arc $IIP­....... 

K.lA MaI1tI MMIEPROM C ....... I (S14) 

:-M"OllOAMII,!P. Ie 

PWIl .... 
3.1. 

~~~~~.~ .... ::;~. poorides. fuactioa IiInilIII" 10 the RAM Conlrol RqiAcr in 
~ I ' ....... ' four bib: STBY PWR. aDd PLC. The STBY 
bttI are dclcribed in the dllcuuioa (Of RClPster (S«Iion 
MC6f70I, two addk60nal control bib arc included In IItt 

..... to r.dlltue . The PLC and PPC bin 
.... - bit un be .milO wilhoul 

lbe value of PLC. A. dcscriptKln 
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J ." 
h e , "" <onlrols (.) • lalell which captures the EPROM The PrOjrammlnB Latc onlro U . d Th h 
d d (b) whether the PPC b .. can bC' deare. e laIC '11"8-

:~!~S:yl~~r.f;~~~~~o :~o<:a'ion in lhe EPROM. This b:' is SCI by Reset and can be 
cleared only in Mode O. The PLC bit is defined a5 follow •. 

PLC - O EPROM address latch enabled; EPROM address is latched during MPU 
write. to the EPROM . 

PLC _ I EPROM address "Ich is Ir .. nsparenl. 
The Programmirt& Power Control bit pIes power from the RESET I Vpp pin 10 Ihe 
EPROM programming circuit. PPC iii lid by Reset and w~enever tile PLC b'llS ~1. 1I 
can bC' cleared only if (a) operating in Mode 0, and (b) If PLC has been prevIously 
cleared. The PPC bit is defined as foHows: 

PPC .. O EPROM programming pOwer (Vpp) enabled. 
PPC .. I EPROM programmins pOwer (Vpp) is not applied. 

Unu~. 

RAME. RAM Enable bil. Refer 10 the RAM Control Register (Section 3.1.5.1.3). 

STBY PWR. Standby Power bil. Refer to the RAM ContrQ) Register (Section 
3.U.I.3). 

Note Ihat If PPC and PtC arc set, they cannot be simultaneously cleared as the resuh of a single 
MPU write. The PLC bit must be cleared prior to attempting to clear PPC. If bolh PPC and PLC 
arc clear, selling PLC will also sct PPC. [n addition, it is assumed that vpp is applied 10 the 
RESET/ Vpp pin whenever PPC is clear. If this is nOI tht case, the results to Ihe EPROM are 
undefined. 

E.3 DESCRIPTION OF INTERNAL EPROM PROGRAMMING CIRCUITR" 

A block diaaram of the internal EPROM proaramming circuitry is shown in Figure E-5. The 
EPROM proaramming circuitry consists of (a) address and datil latches (b) RAM/ EPROM Control 
Resister, (c) RESETrVpp proaramming power, and (d) lSsOtiated control logic. The output data 
buffer used for MPU reads of Ihe EPROM is also shown for completeness. 

Oala assodated with an MPU write to an EPROM address is always captured in an B-b;t data lalch. 
The II -bi t EPROM address latch is transparent providing the PLC bit is set. When PLC is clear, 
however, illatches the address durilll MPU writes to the EPROM . When Vpp is subsequently ap­
plJrd to the EPROM by clearing the PPC bit, the "I's" in the data latch are programmed 1IIto the 
EPROM local ion spcdrlCd by the Iddras latch. 



"",,,, Thl1 

.h~ EPROM.nd CQo>IroI...ne EPROM 'unction. 
i. oJw'Y'1'fO"dood .0 ,lie EPROM cOIII'oI C .. -

EPIIOM MPU rad 

.on 
Wh,l~ Vpp i, ,pphlOd.o 'M RESET/Vpp pin, .hI: ,coul, 01 an EPIIOM MPU ,ad .. 
urwkfinlOd ...... tdln. Of.M oper."n. modt or ,oJ ... 01 PPC. 

E,. P.OGRAM' ...... !; TN.; Mc.I'7Ill.PIlOM 

UIII"'o~ ...... , ... ,II <10" ,II bu. Or.M EPROM.o ,he "0" III't. Nett u.. •• hi, .. ualllIlC d,'­
f .. , f.om .hat o,..,.... .... htr .... ieldy o.ued EPROtol> (.""h., 'he MCM68701j ",M.t.""' .. Qed.we 
il' "I", Th. MC68701 EPROM 11 ptOl' .... mtd by .... ',..".o "0'," and ........ ,.. ""," ,nlo .he 
cIn,m:j b" loc.uon., 

Whm .he MC68701 " rtlnHd I.om Rntt ,n toIocIt 0, • >«tOT " fetched f.om. 'otaI,on 
IBFFE.SBFFF, '0". fII"",dn. melhod for 'n e?CICfnal prOfllm.o obtAin CCtltlol OIIM micrOC(tm­
p ....... nh ""'<_ .0 eYCfy 1oca'1OII ,n .ht EPROM 

To P.OIf ..... hc EPROM, " lJ nKelll.Y'O opn"t ,he MC68701 in Modo: C .. rwkT ,he COftUoi of. 
ptOl'''''" raiclm. ,n t .... n .. mtmOf)' ,,'h,ch cln 1.,.;.1111 •• 1000mi and P'ott .... mllll of .Il00 
EPROM After ,I\( pallern Ills bftn Jo.cIc.d onto e?Ct .. n.ol 1MInOf)', tht EPROM can 1M: pfOl<lIIImtd 
III loUows: 

• Apply prOl ..... m'l\I pO"''' (Vpp).o ,h. RESET/Vpp pm, 
h. Clear .h. PloC oonllol b,. and Itt 1M PPC b,' by .. nnni lFE to Ihe RAM/EPROM Conl..,' 

Rc,;lln. 

c, Wni. d.ta to .h. ne~1 EPROM 1<!Cllian.o be p.""IITVI'II:d. T~ ty an MPU wnlt .01M 
EPROM, ,n'emall.teh" c.ptu •• both .h. EPROM address and 1M data byt. , 

d. bil for pro&<ammini I,me, Ipp, by w.i" ... lFe 10 ,he RAM/EPROM Control 
and "ait'''' for I;/NI, IPP Tlli, s'qI IItn lhe prOp'~'1II power (Vpp) from .he 

p,n '0 th. EPROM which P'otrams .he l.x:tlion. 
t. 1ilcpta."1rPS b Ihrouall d lor each byte 10 lit proarammed. 

f Set PPC and PU; by writt ... IFF to lIlt IlAMIl!PROM RePwr. 

I· Ilnnove the prOp'amm .... powtr IVPP) from lhe kESETlVpp pin. TIM EPROM can now lit 
read and vmficd. 

8ent1l
M' the erucd nltt of an EPROM byte Is SOO, il Il not I'*eIiUJ 10 prosnm a ~ion wtltlc:h " 

\0 COIIt1u'1 SOO. Finally, II lhouId 1M: fIOIcd tllat the raub of inadvcnently pn:cr1llUllllll' lot-tim! 
II\Oft lhan or- illhe Jotica1 OR of lhe daU! I*lcms. 



A routine ... hich can br usr<! to proaram thE MC68701 EPROM is .nown in Filurc E-6. This nOI"l_ 
rrcnlranl to\lIinr ~uircl four double b)'le variabln n.med IMBEG. 1M END. PNTR. and WALT 
to be ini ti"lzed prior to enuy 10 Ihe roulinr . Thesr variabln illdicate (a) tM fir~t and lUI memory 
locationl which bound the dalalO br pro,rammed 1010 Ihe EP1~OM, (b) Ihe first EPROM IOClllon 
10 br proarammed. and (c) a quanlily which can be used 10 ,ener.le 1M proarammms lime deLay. 
The IaJt wariable, WAIT, lakes into !Kcounl Ihe MeU input crY~lal (or TIL-compatIble clotk) frc_ 
qlimey to illiure Ihe proaramml'" lime, Ipp, IS mt!. WAIT .IS defined as the number of MPU 
E<yctes that will occur in the real'lIme EPROM proar,mmma mlerwal, tpp . For rxample, If 
Ipp _ 50 millisrconds and Ihe MC68701 is brin, driven wilh a 4.00 MHz TTl-compallble clotk: 

WAIT (MPU E-cyc/n) _ tpp(MCU INPUT FREQ)/4 x 1()6 
- (SOOOOX4x 1(6)/ 4 x 106 . """" 

E.5 ERASING THE MC6I701 J:;PROM 

The MC68701 EPROM can be erased by tIlposifli iliO hiah-inleluity ultraviolet Jiahl of a particular 
wavelmath. The eruure lime is a function of Ihe intensity of the light and Ihe exposure lime. The 
MC68701 Data Sheel should be rcftrnlced for Ihe details in\'olved in selection of \endor equipment. 

NOTE 
The MC68701 transparent lid should ..... ays be covered ""ilh an OplqlK material after 
Hasina· This shltldl both Ihe EPROM and dynamic liahHltnsilive nodes from uninten­
lional tIlposute 10 uhtawiolet liab'-
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