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Enhanced Video Digplay Processor YAMAHA CORP OF AMERICA/

V9878 E-vOP-I [PRELIMINARY

T-52-2%5-47

= OUTLINE
“The V9978 is a video diaplay processar [VDP) which features as follows. Having a high-speed draw-
ing and animation functions, it provides various screen modes which can be used for games. AV
and OA purpases. Also, & a monitor, it supports many types obdisplay unita such as home TV
sets, CRT for personal computers and LCD panels.

= FEATURES
Game Specifications:
For this Lype, there are two pattern display modes as follows
® P1 (Display resolution 256 212 2 screens]
# P2 (Display resolution 512 = 212)
Various highly advanced functions are available such as powsrful sprite function and amnidirec-
tional scroll function.

AV Specifications:

For this type, there are four kinds of bit map display modes which can be displayed on the NTSC
or PAL frequency manitar as follows.

# Bl (Display resolution 256 = 212)

# BZ (Display resolution 334 = 2401

* B3 (Displny resclution 512 212}

» B4 (Display resalutien 768 x 240}

® Capable of doubling the resolution in the vertical direction by using the Interlace.
® Display is possible up to 32,768 colorsidot,

@« Built-in color palstte (64 colora selected out of 32,768 colors).

® Omnidirectional smooth scrolling is possible.

* Superimposition and digitization are pessible.

# Allows use of the monitor scroen to the fullest extent in four directions as the display range
by using the over-scan mode (B3, B4) in such spplication as for the telopper.

® Supports the high-speed hardware drawing commands such as the sereen transfer, font color
development and line.

# The hardware cursor display function is available.

A Specificatinns:

For this type, there are two kinds of bit map display modes which can be displayed on the high
reselution manitar as follows.

# B3 (Display resolution 640 = 400)

= B6 (Display resolution 840 x 480}

® Capable of displaylng up ta 18 eolorsidot (Selectyable out of 32,768 colors depending on the
color palette).

® Omnidirectional smooth serolling is possible

 Supparts the high-speed hardware drawing commands such as the sezeen Lransfer. font color
development and line.

 The hardware cursor display functien is available.
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L Mailbox ] {4x256KB L2 Cache) raphics Engine
ax 12C

Image Enhance Process Dual pipe ISP 2x Giga-Ethernet

on
s

SDIO 3.0

Image Enhancement
Processor
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ce. CQ' c.“ 2x DP1.4 4 Lane with HDCP2.3
{Combo with USB3) I J—— I
e oo |
Display Controller LPDDR4/LFDDRAX/LPDDRS
uo (Support video HDR output) Quad-channel x16! Non secure OTP
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(H265/H264...) (H265/H264/VPa/AV1...)

on
£

2025/6/18



Sound—tJ&t]), FPGA A8960 SoundAll

lllllllllllllllll

8910, 76489 , SCC , 8950, 2413
2025/6/18 75



MIDI 2.0 &

- BREakE
PCM & DSD
FM Z XMQOS T

XMOS YILFFv 2 =R)L

2025/6/18

T

BUS

{oer

O O
O O|me
O O|coAx
O O

a0
COAX_RX
OPT_RX

MDI_RX'

XK-AUDIO-
316-MC-AB

ST
“ Xsvs2 pERUG

as

O Ofcs v
+5-60[O Ofow
03O Q|02
01{O O|po

0|0 O'3vax

R

= 2
0
x1033|O O|x1p32 oo

x1031O O
x1030|O Q|x1029
oo |O O|x1028

QDo

ez
ap2

v

BCW
s

LRCK
SCL

SOA

D2
%00

x1027|O [3'x1026
R 134




BASICDOA > FF 2 A EIR

« B ZERBEIRHANS, HEULZL)
e (> AA—TJUA & A)\AS alAEBEEER
« HIR— M XATED ZIE>T

« MML Music Macro Language
« PML Phonetics Macro Language
« GML Graphics Macro Language

/77



C+ + &Python

* ATHIBEDLLMZER I DZHICHR—

- ALANgE(E. MSX(DTOU S =2

« MSXDOS. TAOXDI

175 THAR—

ST RX RNTEVZUN

~NU7Z0Y

/8



MSX-DOSDIR

e NesterOS & TaoX &% VM ThHIA (C

c RICIE. COZDZEFE LT, TAOX ([CF B
MSX-DOS (&—DD tree (C

/9



TaoX VM64 64Ew b~ {RZECPU

« X7

77

—— /-

e TAOXDE1T

v U ZzaR(ICTaoXZ,

TEIK<KDICLTWLETZWY

ER LU CTITE/Z0N

]

X*(E. x86 , Arm , RiscV , R900 , R1800

« IXRDEZMITBCET, Win. And . MAC . i0OS (C
ZRBDCENRBEEDILDICUIELY BTV T RT

80



FRAM 73— K~Uw> FAEH

—

FRRRRRL (RRRANAR (A RRARNN aliiniing
TERRRRR FIARAARY SRR LN LLRT pnannngl

¥ r T KEEEREE

FRRERRR Al By KEEEEEAA (AR AN
)
R?

MSX FeRAM Cartridger V1.9

T

1IC11

Hit

2025/6/18 [



MSX TS507>RIL A5

S AT LDZIREZRIE T DTZHICE.

« /2 AA—TJTARAD)\— RIOT TV FEEDEDHEFEDSCEICTSD
« EWNIV I DT 77 ORETIRIRT B

« HBWDY I I TIFRY ST O— U TERIEEC

82



FUWOTDAE

« 31E3A
VorrIy B MSX

¢ \J 7 \9:1 \\J 0 EHEEﬁE%{j%EE] ISBNO0OO-0-000000-00-0 cOOOO
cVYIRFTIVY 2L g

s EEESHD AU
- FR(CILTT WEB ([CER

* Eﬁ‘%%\ WEB Td:c‘:_ ghuns
+ ISBNICHEHLL T VB SR%Eeh MSX

ISBNOOO-0-000000-00~-0 COOOO

- BiAMEENILD T BRIEDTZ8 93

2025/6/18




IoT FUWDEF(CHEER L C3Eix

« MSXZ A > —2FRY NMCAZ A >4 WIiFi. Lora. LTE . HalLo

- 2B —3008E:EL £, VOFa TS —LigSE BGHEF

« ZFEXAOD 1> FO—5— M5Stacktt

« ZiEFEOUE— 1> PO—>— M5Stacktt

« HyperApps >t T & B, BRI EIDMM

84



MSXPLAYer <)L FOSIRIZETDMSX

« )W ERNRERAN— L ET MSX

- IERAY D> 0O— REMIWZEITAN RSN/

s RULESEDHRT, BRENR LU

Alll

» UE— M RU MY T(DRITHIET D




DIY FOU &, EU=E, Ry MaEft

BIECE3EFTIL

IRTCOMSXZETY T T L— R

REROE@EEIN— NI

J—hAIT=3L—5—

5 <1HOMSX

MSXBooster

Hara9968 . 9978 01— hUw=>

&9 . MSXPLAYer &
MSX0 TABS5 C

86



NXT RIEHAAMSX

FDEHO CLVNE

il

« ¥TLULY, VDPDZAE 9968 . 9978+ P4, 9988+ Rock3588
« HPCEAIZ LIRULYTULIWLDAY  — #883F (C UIRITHUEIR SR 0N

-

+ Z<

87



XSC ZZ(ICWHhHBDINE5ED

—HEXT (Z LRI NUEIR S IR0

« HPCEATZZ U7RULNTLILDM

=

- Z<

« Google , OpenAl , DeepSeek , €DAdD LLMEZ 1 —)L Z

— A A (e[ TZ

ESTE O ?
F/EN S DJ—)\V

=

+ O

1tHGPU + PCle D MSX3

88



YEI0T : MSX0

e STRLZOD MSX2+ + %Z IoTIC D (CEE(L
« MSXturboR+ H©EZEM TABS (C
e 5D EEIRIR MSXO0Prot

« MSXIoTD 4 B3
- Twv>lEd t>Y— O>hO—Z— VOF21IT—5—
« DAL AVUZD
- >
« TR
89



MSX IoT &>t —

2025/6/18

90



MSXIoTd> bO—7—

MSX0Stack MSXO0Stick MSX0Stamp MSXO0Atom MSXONano

CORE STICK STAMP

O R
i &7
>

2025/6/18

91



VIOF1T—HH— tFa1 U7 Zz2HNTTC

2025/6/18

2>

MAGNETS M5STACK

450mAh
BATTERY

1.54" EINK
200x200

BTN.B
STAMPS3 A
A PORT.A

GENEES 5V GND

(i
Ce2 PYREIN svIN svour  SCD40
VOC RST/OFF SEN55
TEMP "POWER FROM BATTERY: OFF BM8563
HUMIDITY 1.54"EINK 200x200
PM1.0/2.5/4/10 BATTERY@450mAh
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