HITACHI
HITACHI PROGRAMMABLE CONTROLLER

EM-11 series =




EM-II Provides an Increased Processing Speed

the Next Generation FA/CIM.

High processing speed of 1.5 ps/basic instruction and large program capacity of 3,337 words. ‘
A personal computer is directly connectable, and real time clock control is available for further enhancing a

small-scale FA.

EM-I1 series fully equipped with high processing speed and large program capacity

is now available for meeting the next generation FA/CIM needs,

A high processing speed of 1.5 ps/basic instruction and a large program capacity of 3,297
words are realized. Further, an R$232C communication port is provided with

CPM-E3 type CPU for direct connection with a personzl computer, and a real time

clock is incorporated as well,

Various efficient functions are incorporated to permit controlling sophisticated
numerical operations, and mounting analog 1/0 modules applicable to temperature

or flow contral, etc.

EM-I1 series is an up-to-date controller most applicable to a small-scale FA.

/

The extremely high processing speed of 1.5 ps/basic
imstruction realizes high-speed machine control such as
for printing machines, packaging machines and so on.

e

Thres kinds of memory packs are available — EEFROM
(926 words, 3997 words) and EPROM (3,997 words)
— according to the control needs.

3

R5232C interface is provided with CPM-E3 type CPU
module, & personal computer is directly connectable
without any other external interface.

o

A real time clock i available with CPM-E3 type CPL
maodule. It does not stop even if the power is off,

EM:-1I hat a total of 89 arithmetic and application

instructions in order to meet the complicated and
diversified control needs.

=

An /O linkage module and remote 1O modules
realize FA aven in a small-scale control area, 1/0 data
linkage of 128 points (max. B stations) is possible and
remate 170 can increase max. external /O points up (o
300 or more (limited by internal output points).

;

Analog /0 modules, thermo coupler module and a
high speed counter module develop applications such
as the control of temperature, humidity, speed and
water flow and simple positioning.

8

A removable terminal type is available with a 16 1/O
module, The 1/O module can be replaced without
rewiring for easy maintenance,

EEPROM is utilized for the user memory so it's not

necessary to maintain the battery, But program change
can be made as with a RAM memaory.

i

EM-Il has adopted a free 1/O location system. The
systemn can be expanded efficiently as requirgd.
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HAwailable /0 points

BSM-3&
16-32 poinis

BESM =4 A
24-48 poinis

BSM-5A
32-6d points

BEM-EA
40-80 paints

BESM-TA
48-086 points

BSM-GA

*
BSM-5A
B0-160 points

BSM-54
*

BSM-34

-
BSM-3A
B0=160 polnts
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Basic systom

1. Powsur sunply module x 1
2. CPU mcdule & 1

1. Mlemeory pack x 1

A, Inpust module x nl
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(CPU Ninkige | Flamots masier
ER-T] mpdude| SigiEan EML:LI EM-I
CFU IOLM-T RIDM-TM CPL FOLMLT CPU I0LM-T

=

CPU Rinkegs wystem
(IOLM-T x5 i ismiiom ol B ookl

Twinted par calnle | Station 1o sation: Max. 200 m |
Total devtarces . Max. 300 m) |
al
{HF:;::!;LM waryiang | Remots bocsl saeic)

RIOM-TL

Rt lew] it licam
iUp s B loeal viagiana
P masster station)

CPU linkage module

Docentralirsd contral of plant fecilities can bo schieved by
linking 1/0 poirtt of EM-I series, with which the plant ma
chimes can be anterlocked with each other, and procluction
lines can be automated sfficienthy. The CPU linkage module can
Be reaunted into any slat in e rack, 1o which up to B maodules
e pannectable for linking 128 170 data paints

Remolte 170

ke of remole 110D mesdube enables remote input of das o
EM-I1 sl iemsate coniral of loading from EM-[1. The remsbr
manker tEation can be maamnitedd onto any slot in the rack to
which up to B remote local stations are conmoctable for imgiat
of output ol 128 data points, The max, extermal 'O poinis of
EM-I1 are increassd up o 300 or more by wsing remcde 100
[hmited by internal output painks)

i



EM (refarencel
Hart
 Contral mathod Soned program cyclc procEsing
Proceisng poed 1.5 s/ bsie ingtruction | Forsragn 5 i/ bask
m _ EEPROM {925 words] EEPROM (325 worcs) |
Frogrm capacity EEPROM (3,997 words EEPROM 1,949 words)
EFROM (3, 957 woddad EFROM 1,040 words)
B ingtructson 12 kindi 12 kinis
IRt e tic application iminuction T B9 kinds &4 Kinds
1O swgrmani Fres location |
180 pai ifi s i o | micakibe
i et e O et ik e s T e e B g o 110,
mwnmiﬁil 250 poin bl
No.of intamal | e T e
B E a1 power falure 646 pointa [Now 1) |
ﬂﬁm Speeial luncton 12 points + 4 worch 1 2 paints
| Counting mathod Imgremanal
No.of points Taesd of D6 poinn
ooy [ Tim base 8.01, 0.1, ane 14 [ DA 18
Pregag valus 4 dlige 13 [ T mmas. al 10 pointsh, 3 digit Maw 21
Exeernal snpui 4% DC, VIOV T20/ 230V 240 ¥ AL, snEog
E“w Fll-lrll AT, 'I'nlrln:l-lﬂdﬂ
Perpheral equamen — POM, PGMJ-RZ, FGM-GPE2 [None 3 | FeMg ,'h;n_g{n___w
er Wr! T et Bt I B, wd_lrrl-umhnﬂq B B monitoring
Monitoring swpeed (uiing PGM-GPEZ) 03 wbEs ' 1o ¥
:lmul Wia PG PGM-FIZ Ry mt:l'r Vin PGMIA, PGMRD
i direcil L] '
Comemunication o Mot oo hdey {HSZ32C bt in)
CPU linkage CPU linkage modkle (1OLM-T}
| Remane 110 3 Femae 110 modube (RIOM-TM, TL)
| Chock Turetion k B | Peal tinw clock | -
: Walchdes Lamar, um Eh-mh_. undelinad imrsciion eheck
w MLW = Programmatls {one ponT nlmmll‘rﬁd.lll 103 b e ilancd with peopram| __'_
Operation contral inp Programmatie {ane point of ingut moduls it 10 e spercified with progrem)
Posaey yoliage mmwvnl:mn M'ul'lhm‘-f-ltiﬁ §5 — 132 V) or 24 ¥ DC (19.2 ~ A0V
Noie AT powe wpply NEMA ICS3-304 Noise simulator: 1,500 V-, 1 s based on Hitachi method]
BTumasnity DC poverr wpply Moise semulatoe "B00 Verp, 1 s (baved on Hitdchi method)
Insularion revistance 20 Mt min. batween nm_l_gmlwmmmru satminal [FG) (ot 800V |:n::|
ity i borisyits n:ﬂ?;:r:lrﬁu éﬁmﬂmﬁnﬁﬁ s
-mdl - ke Antivibatian m..uﬁ?ﬂ“‘im'ﬁ E:ﬁm
Antsahock 10 G, 2 il bi X, 'I"nnd!d-lmlium
Ambint temperaiure. 0~ 65'C
| Ambbent Haimidiny - m'lﬂﬂ [nesn-conidensing)
iemparaiure —10=65C
ng mmbinnt stmouphire I conrrnLE Qay oF st |
Structure Wall meninting type R

[Make 1] For ihs CPM-EZ, 280 poinds are avsilsble gince 16 poones are used fof roal 1ma clock.

fhote 2| 10 paints rangirg Trom T/C0 12 TICD ore seisable in 4 digite. 112 001 u times
[Mow 3| Pariphoral sguipments of EMA] include the PGMY, POM-RT end PGM-GPEZ.
i1} Peogramming of instruction sxclusie for EM-11
1Z]  Pranzowt of instrecteen ascluiiee Tor Ebd-0
111  Peooismming in exces of 7 kawnedy
{4] CMT, ROM writer and perintoul in excess of F k-webndi

in wreedd, the seitable volus o lenated pe 3 digie
PGMUA and PGM GPE are slso ussble except fof



INote ) Currem Do be supphied irom external unir,

Ieem

= ) BS to 133 WV AC B8 10 133 v AC

Volisps ichmngeabilel BS 1o NG W AC ichangeahl el 192 10 0V DC
s N | i 170 1o 254 W AC 170 1o W64 W AC

' AT ~ 63 Hr 46 ~ 3 Mr 47 = 03 Hr -
OB % o leis 08 A or leks 08 A of bews 1.8 A or less

Ounpuy ! 148 1A 1.7 A 14
current ¥ 03 A 0% A 03 A
sating Vi G458 A T 0 A G35 A (hore 11 TR iteots 31 ]
Mote 1) Currem sapgisetile from extemol unet by seiiehoees Dmas. 1 &),

It g fation DC inpat AL inpul
Hnnw-nlg! 24 % DT TIN F2002300 40 W AC
Irgus wol lage 218 = 28 v DC W AT
lIrgnay curignd ﬂ-rnMwhnmLﬂLw wrminsiy 5 T mA 100V ACH
Operatenal | ON 19 V or more (Resstance 300 12 of es) 85 V AC o more
spesilicstion [ OFF 7 W or Ies [Ftantam s 200 kIL or moee) A0V AC of ke
Input deley | ON — OFF T Amsor e i ms or lesa
Tmae OFF = ON A M1 or less 16 ms or lesy
Mo, al i & 8 pouni moshibe % 16 pont/module | 32 posnts/modu be B points/modale | 16 paintsmoile
Comimelia inbiul Sannes1inmn PaiAA e anunon e kel B pointslcomman temminal

PIM-D DH, DW .. I:mnm (=] -
Podarity PIMVLDP. DPH, DPW I::urunmmhl i
TrRuERt=om et hod Fium:m:lt Fhosoooupier

=W f1ameds lar remdavabie [nming TYpe,

Output Maodule Specifications S e S LS T E o S 1 T ST LS S S

LU
I1tem
Dhanput apeci faeation Aelay cuspat Trise outpsl Traranior o1t
T IO IO 2H0 W AL, 24V IDE O/ 2 0 0240 W e 4V 00
85~ 364V AL, 31 =~ FT VT BS = FA W AC - ~ ] B~2TVDE |
) 18 05 A 0.1 A
- - A 135 A Mo -
4 A = 4 n 2.5 A Dyore) -
10 ma (5 Y DE 50 ma 0 mA C24 W D) 1TmA (24 ¥ DCY |
e SmA 220V AC] B1mA(4VOCI | 50,A 4V 0T
i A 100l 20 A L2 sl A 20 mab A END masl
A ~ Mm 1ma
= Bms J 5 “H11ma 1ms
Bpoim | 16 paints B pointy Bpoims | 16 point Bovingi | 1Bpoinis | 32 peing
# poweivcomman feem mal -:mﬁmmﬁ  poinivcammon imrmensl B poirivcommon irmens
= T = POM-T, TH, TW, m,,,l:uunpn termiral —
F'H'I-‘I'F' ‘I'I'H. — Commeon termensl (1)
Felay Pratecoupier T Phaescoupier

“SW sumh (or removabie teming Evpmr.




4~ 20 mh

o0
- 0= ﬁ I
B bty 8 bin
Cofsaiion time _1m M
" Greerall accuracy +1% ¢ 1 bit 1%
A poinm A peairts | 2 points
~insstanion method Photocoupler (No inualation between inpu il Phatocoupler (Ko insulation between ingts)

0 = 10 % DE

0= Yoo

_ingut impedance 190 ki T
Loatl smpedance = 10 kil o« mone
B hias i bins
mih 1 e 'I_rl_'l
" Chwerall accmracy ET% & 1 it 1%
Mo of posnts 8 punty 4 pointy | 2 points
e Phatoe cupler { Mo nmaslatinen betvennn i npu sl

Photocouplar (NG inulation benssen inpeits]

Analog Input Module Specifications =

Mindel
I e
[ Input oo scan-ons Angiog surreniiveiings ooy
E g d=0mAord= 10V
_ioput impadence T Wit
| Rrokjtion LEELT
Comersion 1ime & s
| Oversh acouracy 05%
| No. of isputs — 8 poins
Imwlation mathod {REG ncaubtion bavsamen irputsh

Thermo Coupler Module Specifications =~

Mexdel
finm
Inguit ecitications Tharmn coupler J, K, T [l tatie)
Fio of inputs B puints
_‘ —ililu EE
aperad i B P “2701w01377°C
T —270 vo 40070
| Corversion tima 100 ps/paint
Cnierall aoceracy 1%+ 1°C
: Phaotoc oupler
inmlstion mathod [Ho mnwilation beteeem inpatil




TTL brvel input [ogen colbecaor)
4- 71V DG 4~-37vbC
6 mA, (5 W DC) -
Lews than 1.5 V =
15 W D)
e T3 = 06 A g il LA EES i L -
| ey L s = 1288 1 [ Wi, inad eurrent - 20 mAlpaint
. circuts B 25 A Wi, Faakaga corrent - 50 sk
Maa_ Ieakags curment - 01 ma (24 v DCI Ingutioutput | ON—OFF 1 mi or len 1 s oo tew
M imush currem | - 3 A TH il delwy time | OFF—-OMN 1 ms o lem 1 /i oo e
Inputfoutpur | ON-OFF 4 m4 or s 1 ms or lom “Bio. of 170 points 16 paintsimoadule | 16 pontsimotale |
deluy 1ime OFF «0M 4 ma or lem 1 ms o e " Camman ([0 cannectan | 16 paints/common | B poims/common
-~ Na_of 118 points B points (0~ 71| B pownes (8 - 180 Velaiey Common _ =3 | Commen . ()
Common 10 connection ﬂ:ﬁ:‘;‘m""ﬂw m:m“h | Insulation mathod Phatncoupier Phatoconpies
5| comman . & ] |LOMIOFF indicator Namirg Nathing
imsutatson method ﬁmmuf ~ Phatocoupier

® S stonds for remowabile sermengl Tyge,

High Speed Counter Module Specifications -~

m -...J -
Input pulse Frequancy 10 kHE max | Output voltge 10 ~ 71V OC
1 put Oy =3 0.5 8 mums.
volinge et [ GFF 512V fong oy 126 A mexsbsiei
Nt pule wath 0 L min | Owtpur fystem Tramistor fopen colleceor] |
ke pides waiddth 30 s min, Mir. load current 1 ma
Input reshtancs ~ Aporos, 11 kiE Output deley | OFF-=0N 1 mis ma,
Imsubai=nm system Frccoupler o N Ot==0F F 1 s s,
| Na_of puise input paints CATABMI | oy | OW-time vaitage drop 1.5 ¥ man. (0.6 Al
- Polarity ~ Commen._ (1| Il kation Fyiie Phatocoud s
4 paint
ot . 4;'_"".':—1_r—|_r—|_|—|_. Rurrput e [WTU,WT‘;:E_EIJT?,{IETBJ
i D e [ Lakage currem 0.1 mA max.
e 5 St | Palariny Cornmon .
Ew|pp|“ Paweer source for oisput 10 = 27 ¥ DC IS0 ma i restpainsd )
Caumt dawn p._:?_q—l_l—'l_..r'-'l_ﬁ circuit 0 rﬂﬂlll:l::ﬂnwwm
:|—|.._1-\_|—\_1—|_: i b twaer extarnal
:mrlﬁ A e b mmm TenE and FQ 'trr:i.rlli
- dmiteant temoeaiare 0~ B5'C -
Pavesr supply outpul far i Arkrent amidy 20 ~ 90% TH Ino conder
| irput wating VOGS W S0 mA max, P v 0 -998 1mes with carry /Barrow

CPU Linkage and Remote |/O Module Specifications =~

e
(LB
Curmat
enmiufm@san | CHT (24 W) 20 mA 20 ma, 20
torogt] (w3 24 V) 5 ma 8 mA 5 mA =
Mo of conneciabls modles B mech bes B bocal pations pen master platicn
Mo of linkags/remotn points 8 wards | 128 ponta Total of 128 inputioutput oints (for B vos
[T 768 kb iy
Ralrmh time 10 mi u e, of statioes. | Apgiros, 5 my
Eﬂ'ﬁ'ﬂlﬂ_ﬁ_ =] Irwwteteid dusl traiiuenisian




R AR Programmer EEa e s e

Wi

combinatesn

of the sequence imtruction and process

inmching IF instruction, even complicated control can easily be
programmeed, In addition, the programmaer is provided with test
and monitading lunctions which facilitate fest run and debug
ging, &nd also an inputioutpul na. check function, ensuring easy

use by anyone
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P Programming with Personal Computer I

Programming moaitaring of EM-1with 1BM PCor compatdsle PC
15 posiable directly with CPFM-E3 type CPU oo throwgh univerzal
programmer (PGMI-A2}. The personal computer neas yoursel|
will turm into peripheral cquipment of PLC for easy operation.
ACTSIP-E & for ladder programming and ACTGRAPHE is for
grafcet programming, These solteears packages are ol by
ACTROMN AB.

So'tvadare fow (B8 PC ar cosmpat dde PC iy avsllabis
ACTSIME, ACTGRAPHYE
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Symbel Fuinction Cibjec o, o1 =
[ETTTRTES T i wine 1 P
ER | C | Az
Connscrion of normally open contacic ™ & &
OAG |—|.|— a" comos) o beas v ! S :
onc NOT | i | Eqachin ety doed conioce ico-os N O S T
1 i Start ol rarching mormally open :nll'll-ltl
Ll """ oon ek . : = | * = } ;
TR NOT I - ﬂ;ﬂMimnmlh climad contacty T/C 0~T/CoS 1 » ™ - 1
AN it -?:;Ll' mn:;lllm of mormally open conbmsiy % ¥ M 1 ™ & w 1
AND NOT - Wﬂ:ﬂ;“ﬂ marmally clowed contac Tie o~ TICos i . | w4
b B I — e i
oR RCTIN 7rie! conemection of semally cgsen conticts X, ¥, M 1 |e|e]|e|3
o j :'"uh:immw:rdmm nonmally closed contacis T/C 0 ~ TICHS 1 ™ - ™ 1
:—ll.. I. F'F-‘. -
AND STR i :Ilg::lg Seriad cannechon of Mg bluck R T B R
IHE] _
B = —| Mons Y e
L}
OR 5TR :E.:.':::i Paraliel connoction of logic block 1 o (& | » |}
s Lrm ]|
i T ¥, M 'ﬁli"l.H rrean ™ ™ ™ ™
EEIRE e I Oviourof cucuion et Tio ~ Ticas Lvsive ; :
out wot | —{O— Irverind cutput of caloulation i ¥, M i o w| & |®

INSUCTION mam s e cam - e e oo o B S -, - T

Moie 10 WM s the vertical 16 point 1ide MDD i H-IIE- whown in the laillowing Tiguie,

i i Pln.ui'l Change in regiser
Kind | Britrscisom ksl Mame | Funciian Obsgect
» | ol un | ER | € | A
FLN OO oir Fiisang evige Detect rising edge of sgral [ 1 ™ 1 . | ® | -
Exlge
FUNO1 DFN | Teailong eoge Deetect trailing edge of sgnal [ 3 ) 1 | e | e .
FLi 02 IF IF Specifies process sepping IF insinaction 1 - L] L
- Poons |
FLIN O3 IFR IF ot Asmitatie IF instraction | 1 - . =
. FUND4 MGS5 | Mmser control set | Sets the master caniral | 1 s e | »
Maaer Nong  — L] —
FLIM O5 MCA Master contral reset | Flesat the raadsr coniral 1 - - - -
= |
- -
FUN 06 Jur Jump Jumps the peogram specilbed by Ko A .
AMF angl JEND
FLIN OF JEMD Jurmga pnd 1 - - - -
AT .
AJKP by Aclcbrags | 2 - - & -
il L | iz Jumps 1o the address Mo, speciled o
FLM 09 ' SJEND | Addemaand jump ani DY TR 2 - - L] L]
FlN 28 BRANCH | Branch Srores AL date Moy 1 L L L -
Yearck i
FluM 28 RETURN | Ratarn Roguims the stoned Aoo d#n Mo 1 - - L] -
Up/Dowh | eum4d | UDC | Up/Down counter | Up/Down counter wtil 1| %] | »
o FLIN 41 [0 Mo ulrnl-m I'h OOET le0n Hgrw 1 - - - -




Changs in
Kind | Instrucsion | Symbol M Funciion Otject [No.0FL Ly
AR | ER C e
Laich FuiM 45 LATCH | Laich iLaricts [Priarity bs given 1o reset) M E - - ™ -
Sl = : . : i WM
e FLIN 47 ZFR Shile regliser _1-ﬂ-hﬂ whidi rlitnu ) tNotat)| - ™ - -_.
FLiM B3 EET -7 % or M i O when Acc i ON ¥, M 1 - - ™ ™
S Haeqay = .
FLM BT RES Aewr ¥ or M i OFF whan foc is OB Y, M 1 - - ™ ™
FUN B8 S5Th Start Seer iy OpeTaticn Mone i - - - .
StertEnd - —
I FuUN 30 END | End s or oer e Hone 1 = S (LRI | e
Neaw 10 WM sha yeries 18 points ke MADD to METE thoswn i the 1all|:ﬂ-r|u-l-prl-.. o ol m h- [ = ﬁl

Arithmetic Instruction
Kind Iratruction | Symibol Harie Funcrion Otiecy H"n.ﬂ bt tdlaliiosloncl
| AR | ER | CR | A
FUNO | LOADI Lo o | Comstant AR Conpam (0000H-0000H) | 2 | 1 | & | o | ®
FUM 10 | LOADY | Word lapd | 100 - AR WL WY, WA, TICID0-305 | 2 | . - &
Lowd FUNZ0 |Loapg | Bidse g g ViU VM TICeos | 2 | 1| e | e @
Load biwbs | 1 byie comstant — AR R
Fu B0 | LBYTY imenacsists | (1 8 bita L Cositant |0~FF] 3 2 : § |- - L]
Load .
FUNBO |BLOAD | NS | VO~ ARy flower Bhinl | W, wy WM TICI0~206 2 | f | & e »
FLN 21 OuUTW ‘Woed out s ] WY, WA, T/C100~205 7 [ ] i - i
Chit FuM 32 [ DUTB Out et A= VY. Wi 2 L] - - .
FUNTI | BOUT Cutibwie | ARy - 100 (lowsr B it | WY, W, TICT00=-206 7 - s | n|w
FUN1 | ADDI _‘;Er“;uh_ AR B constant — AR Constant (0O0OH~9008H] | 2 |+ | @ | 1 | ®
2 FUNM 11 | ALK BCD ADD | AR B 1/0 - AR WO WY, WM, TICI00~208 . 3 - } | =
m H - e frres 1 | e—
ADD BIN
| FUNBY | ABYTI || giarg | AR+ comtant = AR Constant [0~FFFF) | 2 i L I
FUNG! |ADBNR | ADD BIN | AR +1/0 = AR WL, WY, WM, TICI00~206 | 2 i - . -
FUNZ  SUBI e sty | AR B constant - AR Congtant (D000H~G080H) | 2 | § O
FUN 12 | 5UB BCOSUB | AR 8- 110 = AR WX, WY, WM, T/C100~286| 2 - - -
St o SUB BIN | = [
FUN 52 | BBYTI Sneectinte | AP~ mm.m - AR -::umu_n: {O~FFEF] 2 1 L - -
FUMBZ |BUBNA | 5U8 BIN | AR - 1)0 - AR WX, WY, Wi, T/C100~205 | 2 1 L] I | =
FUMN3Z LELL m“ AR B> congiant = AR _ﬂ:ﬂuuﬂl 1 CAZHCAN = EHIREHE ) | :. L ] # -
FLIN 13 | MUL BCD MUL | AR B+ LMD — AR WE, WY, WM, TICIoo-205| 2 i - 3 -
Lol MUL BiN ¥
FUMS3 | MBYTI Trar ekt .AF-"- constant — AR Constant [0=FFFF) 7 i 4 3 -
FUNBI | MUBNAR | MUL BIN | ARs 170~ AR W, WY, WM, T/CiD0~238| 2 i i 1 L]

—
Il



-

o

i

Ty

i

-I-H

& " | B | 8 ®

K it lmitruetion | Symbal Mema Furnstinn Oiinet
DI ¥
B !Eh_i_ D-l'l.n'! e I AR H.'mu-lnl—- AI-=| Cosanant (D000 H~OS00H| .
PUN 14 | DIV BCD DY | AR B/VO - AR WL, WY, WM, TACI00~205
n"m - i o o ul u H" — -
FuNSe |DovT | DIV EBNB | aniconaant — AR Conmant (0~FFFF)
FUNGE |MMBNA | DIV BNA | ARJI/D = AR WL, WY, WM, TIC100~208 | 2
FUNE | ANDI ﬂ'ﬂ?’_ﬂ“ AR AND comstast = AR | Constant [0000H-0000H) | 2
FLUIM 16 | AND Ward AND | AR AND I)O — AR | WX, WY, WM, T C100~205 2
1 I .- L
AND byie = I
FUNBS | BANDI | [r NI | AR AND 110 -+ AR WX, WY, WML, T/ 100~-205 .:
| OF o
o FUMB | ORI e Rl OR comiant - AR . Cangtant (D000H-00%0H) | 2
ELUMN 16 | DR Woed DR | AR OB /0~ AR W, WY, WM, TICI00-295 | 2
FUN S8 | BORI F“ '?"!'I}'__ AR, OR 110 -« AR WX, WY, WM, TICI00~295 | 2
FUN BB | EXOR E’F"f"-"i"" AR EOR 1/0 = AR WX, WY, WM, T/C100~795 | 2
| FUN BS |WHOT Wi mod AH — AR Mone 1
| FLIN T CPEHI fmﬂu AR 2 constant 1 - £ Coamatand (TD0H=~GHEIEH) .
FUN 17 |CPEH E"“m oM | JpE M0 1=C WO WY, WM, TICID0-298 | 2
Funs? |Boei | SERINIE | AR Zcomstant 1€ | Constant [00~FF) 2
FUNE | CPEI E‘E_mm AR = eonstaot 1 —=C Constant (00D0H-099GH) | 2
Comaonrs FUN I8 |CPE CMP ogusl | AR =10 1-=€ WL, WY, WM, T/ICI00-206 | 2
CPE yte 2
D E ST R A Koot S
[ GPL [ = :E
FUNG | CPLI ; . AR d:..-:w_u_nunl . ] ; C - ﬂﬂﬂl.llﬂl DOCHON] B~ SRS b . 2
FUN 18 | CPL CMPF boww | AR < comitent /01—~ 0 | WK, WY, Wi, T/C100~-206 | 2
EPL byee .
FUN 59 | BCPLI il .l-.Ft._ o paRitant ) =0 | Coanvant (00~FF| 2
FUN 23 |OuUcC DUT esrry | C—= 110 ¥, M
Carry FUNBZ |CLC Clear carry | © = 0 Mone
FUN B4 |SEC SET cary | C="1" Mono
BCD —
FUN 24 BCD O Hion BCD comeemon i Mona
\in
FLIN 75 ENH : i BIN mmrm-.m Nana
FUNT4 |SEG Segmwen t’"‘""'"m."'" LL Y None
Convsreon Converts AR ASCH
FUN 76 | ASC ASCH | Sowert Al o Nane
FUNTE |ENCOD | Encode 16 o d T
FUN ™ | DECOD | Decods i po 16 None
FUMN 26 | LSFR Left anily | Shatis bo bt More
FUN 2T | RSFR Raghy shify | Shifis to right [ Teald
5hify -
FUN 76 ROL Hall left Hatabed b el i [
l FUN 77 | ROR Hall right Fatabes bo fight Mone

13

- - -

- | EE | wE | s s e




Charge in register
Kimd Instruction | Symbol | Name Function Otect Lt gl T [P o
L FUN 72 | MASKL | Mak lefe :‘-:k@ﬂm stcified | fyone ) t o | | o
FUN T3 | MASKR | Maskright | (et ST I doecilied | e TR
FUNBO | SWAP | Swap ARy T AR, Mo BEIEE
Exchangs FUNB1 |BIWAP | Sweplbyis | AR T AR, Do 1 [ E | e e |
FUNBZ |xCO Exchangs | AR ER Moo W B A
Extract FUN48 | EX Extrmct e 1 P | o | | @
[ ST FUM 43 D& Daribure Mo 1 - - - -
o FUNS! | REFX F:'r I L b0 X 1 (e ]e | |e
S e ) O I N O
FUMS3 | INT Imerrup Mw;um wm:';:::“ Argument 2 2 ==
InpEr FLIM ii ATI m Fhensrna from inpeerug Mone i :'ﬂ'm -
Fones (Moot | mooe S IR Argumsnt 11 or 12 B s | =
FUN 42 | GALL Eimm_ Calls wabeoytine Arguemant 0~83
Subroutine Fum 43 | 5B Bubwoutme | Delines subirmaiine . -ﬂupn-mln-_lﬂ | ™
FUM 44 | RTS PN g | P Sbrouting Mane

Mo 2§ FUN 97 iy reserved Por the future enhencemend,

& Baabe syitem and expansion system
b %

M iTEaa
LN 1]

hg

(N5

| Mosd | Lgmm | L jmem) |
BSM-3A | 160 B0
BSM-aA 165 120
BSM-54 230 160
BSM-64 205 | 200
BSM-TA o0 240
BEM-98 ano 310

* When using remowabbs termanal vyne micdule
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