FX-2BRMEE . ...

SEDHBIDEEIN L2/ [BFTOYIFX-71 32 I MI30FEMICEERICH SBT 707 7 MR EBHRARH L LAY HEMR
LASDTYT 4. MREBLLEABRICMRBIZZENPLTESEL,

BF7OvsiIie4a?

19804 (AR#155F) 3R, FHMNIBUTAEBAEX V) —
AV ) - X0 aARREIAIAE LA, $8
BEAM2ENMBBLLHEOZETT, BREROREMERY
RABEZVWEDERNSNBRT, aLEa—-25HN >+
YA4H— Y227 (FEBM) 712> 207 1. BEHR
RELEDTATTERF L. ABICEAKRDS VAL

BUVRIEEMRYE LRIEE Tk DN S S b A H—TF, |
BEMICY 2277420, 407 1 BEHERETRREED, |

EXVU-ZXREENCHTTIENRES N A-DH1981
F (RRFS6E)2RNDZ ETT,
WpF T/ EE-THS
Evy DT 2K-FK
TLaALOBKTT,
AYEa—425—-L4LD
FTLECERLTELD
Oy VRLX TN
—LABEET. ZD&I B
BAERICFELH» IOY
SLTZWERREL LB
mPZHANShZHPFRRT
LD, MBEOILIETIREKM
DHRICHEFACREBO AN
KEDEBERATVET,
R ELTHERIET B0, Mg
PRADR Y 7 TULEN, YR
BRSICHBAICOLE 21— 241
PERY AN S hiA®H, 1 BOLSITS
THETZNEO1Fy TRv12Y
PRECAFTEDILICE LI EHRARIHAEDITE
Lo BEDHFT, ¥—LOADERHHY) T LN, MBR
RELTOBF IOy 7ICBBENE-TEATOT T LD
BEEEIALHEVE

BARIS B L (EROER

ARG, FELNVWHICHMBEILTOTSLTESLLAIC
TEh, 2EADZENSDRAER— T, EFEEEH
RKTULEDT, F—LRDDIEBYETT, HRFORRIREE,
DLV HHNELA, BICTO-Fr— P iR
WT, ZhE22 E21—-20HSB (ZE=v ) ICEL. %
hEBSI—-FRICE->TT Y2 a-F (BF) CEEBRA.

TO7S5LD1 BRI ECFTITERAATV EVWSI KT
T, 7O7SLEBETIH. BEOLELVWBEIH7 KL
ANFThTLEIERBEDT FLAEFRBELE WS
WEth, 7O LBRPABAE) DL, 70T
LY A XEHHNTEEHICHEGMRABA, FX-v1ase
LTS LBBIC BT/ FHRBIBEDI L ERBVET,
TMS1100& WS 4Ey b=A a2, AE=®TOT 54
BEEBILT2BRATS 44
E7 FLRABICECHBICE -
TWT. BAORRY - L
LTRBFLIRETT, 7
OJ75LBPETETHH
ERBIEZD1ATLIT
EEtHh, BE BRELS
BOLRANVBRLDES
GE¥ER-ERPLET,
REANFREL. ¥H
ICeELT®RZ 70T
SLEEIDAIL. T
XH XA AYIA
> DKRRE ¥R
¥T¢707 54
ROMEHE L 1
* BOIERST
LEEAICH A
TVWET, [Th TRV
HoLORFUIMEICED LV [RALRAE
LRETI] [MRILEEIALAYLEEZEBE?] L5
WHLUTHAPTFHIHTEET, 19814F (BBMS6E) 100
e&TY,

;)
ERBEETHALOBIERT L FX-v 12 REX
EDPU1FLESESCIC [ EFHER?] EBbhT
ETLEDe FX-TAACDRL I FRSYEFDIBY L5
ATTN, ZORAALFyTTRTATSLON—-TAY
TEDEMEEZHFELISNERATLE, L LBIEX
BB, ES5LTHERICU - 2Y) LEARREHT L
NTEEEATLE, SADAIALDTAALTRY Y
Y -—BTAALHFERAIATENER Oy FY, PoL&
BOTHI T RN LELAEGKR),



FX-microcontroller development secrets

Block E: Manut: Co., Lid. Masaki Oshéa

The "Electronic Block FX-Microcontroller,” which is the basis of this paper, was jointly developed by Gakken and Denshi Block Equipment Manufacturing Co., Ltd. in Nagoya about 30 years

ago. We asked Mr. Oshika, who was in charge of development at the time, to reveal the secret behind the development.

Microcomputer in electronic block!? By manually entering each address in the program,
In March 1980, a new product development meeting for a new series to vinegar. When modifying a program, if the address of a part that does not
follow the EX series was held with Gakken staff in attendance. For me, this need to be modified changes, the branch destination address must be
was in the spring, two years after | joined the company. At Gakken's request to manually modified. The program capacity and built-in memory were small,
incorpeorate cutting-edge technolegy, we considered ideas such as a computer- and in order to save program size, it was rearranged many times, and when
controlled synthesizer, a junior (children's)  microcontroller, a melody, it was completed as an FX-microcontroller, | don't think there was even a

and a clock function, and at the same time, a basic radio circuit was also few bytes left. The TMS1100, a 4-bit microcontroller, is designed to

essential. After making many prototypes, | was unsure about the final product, which proceed in a random order of addresses

was the synthesizer. In the end, development progressed with junior microcontrallers, to prevent copying and program

eessssares

melody, and clock functions, and in February 1981, it  was decided to decoding, and is useless without specialized

tentatively sell the EX series together. development tools. Even if programs
At that time, microcontrollers were

8-bit one-board

can be shared, operation can

only be checked on one machine.

microcon¥ollers. Computer games can

When | think about it now, | feel

also be enjoyed by connecting F ¥ : like it was a daunting task to

to a TV, such as block breakers make corrections and confirmations.

and tennis games, so | was | still vividly remember

worried whether a product that the day when the release

was designed to be programmed by date was decided and |

children would be accepted in this brought the program ROM

era, but from a developer's standpoint, it to the Texas Instruments

was unknown. | remember that the Osaka office to

anticipation of stepping into the world of was even order the mask program

greater. Price was the biggest hurdle in for the dedicated

commercializing it as a toy, but at the time, IC. "'If we make

computer control was gradually being incorporated a mistake, we won't be able to release
into home appliances, and small, single- itin time.” "It will cost us a huge amount of money."

chip microcontrollers that operated entirely on a “"Why would a newbie be given such an important role?" | can't help but break
single LS| became cheaper. Availability also added . : outin a cold sweat when | think about it now. October 1981 (Showa 56)
momentum to development. During the deliberations, there was an idea that That's it.

it would only be a game, but just by arranging the Educational Toys Department
The electronic block used as a tool has a program that you can create and play with. regret

| can't leave out the elements... Actually, the thing | was worried about until the end was the pitch. If you've

ever tried playing music with an FX-microcontroller, you've prebably immediately

Development is a series of steady work thought, “"Aren't they a bit tone-deaf?" | was in charge of the do-re-mi

seresssesnas

Development started by thinking about how to create a system that i sound part of the FX-microcontroller, but with this microcontroller chip, the
would be easy for children to program. | was still new to the field, so my only way to create the sound waveform was by the number of loops in the program.
responsibilities focused on games. At that time, the development environment However, the operating speed was slow and it was impossible to produce
did not have computers like it does today. Draw a flowchart on frequencies that matched the musical scale. This time, Furoku's microcomputer
paper, convert it into computer command words (mnemonics), and replace uses a synthesizer microcomputer, and the scale is perfect. | finally felt like
it with machine code (numbers) according to the command code table. a weight had been lifted off my shoulders (lol).




