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TCU981B 8 Bits TV game system

General Description

TCU981B is a single chip microprocessor for use in TV game. It is composed of CPU(6502),
PPU(picture processor unit), PSG(programmable sound generator), 2KB working RAM, 2KB
video RAM, DMA unit, and other control circuit.

The IC apply to display variable animated cartoon. In background picture, it supply 2-page
size in the screen; In sprite picture, it also supply 64 sprites per frame. Besides, the X and Y
coordinate positions is programmable to display the actual area (Resolution : 256 X 240 pixels).

The IC apply to multi-mix sound output. It with 5 channels programmable sound generator,
include 3 rhythm channels, 1 noise channel, and 1 PCM voice channel.

The IC apply to following TV system : include PAL-B , NTSC , PAL-M , and PAL-N. System
select by bonding option.

The IC apply to following interface product : include keyboard, joystick, mouse, light gun, etc.

Features
8 Bits single chip TV game system.
Built-in 6502 CPU.
Built-in PPU(picture processor unit).
Built-in PSG(programmable sound generator).
Built-in RAM: Working RAM(2K Bytes) & Video RAM(2K Bytes).
Built-in DMA unit.
Apply to many kind TV system(PAL-B, NTSC, PAL-M, PAL-N)
TV system can select by bonding option.
5 sound channels(3 rhythm, 1 noise, and 1 voice).
Few external components needed.
Simple application circuit.
Low power consumption.

Block Diagram
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DESCRIPTION

VRW

Read/Write control signal of PPU memory

VOE

Data read-out enable control signal of PPU memory

PRA10

Address BUS of PPU ; MSB of VRAM address

VA6

Address BUS of PPU(picture process unit)

VA7

Address BUS of PPU(picture process unit)

VAS

Address BUS of PPU(picture process unit)

ADS8

Address BUS of PPU(picture process unit)

VA4

Address BUS of PPU(picture process unit)

AD9

Address BUS of PPU(picture process unit)

VA3

Address BUS of PPU(picture process unit)

VSS

VSS power pin

AD10

Address BUS of PPU(picture process unit)

VA2

Address BUS of PPU(picture process unit)

AD11

Address BUS of PPU(picture process unit)

VAl

Address BUS of PPU(picture process unit)

AD12

Address BUS of PPU(picture process unit)

VAO

Address BUS of PPU(picture process unit)

RC

Address BUS of PPU(picture process unit)

ADO

5lolololo|o|ojo|v|ojo|o|o|o|o|o|—|o|o]d

Data BUS of PPU(picture process unit)

AD7

o

Data BUS of PPU(picture process unit)

AD1

o

Data BUS of PPU(picture process unit)

ADG6

Data BUS of PPU(picture process unit)

AD2

Data BUS of PPU(picture process unit)

AD5

Data BUS of PPU(picture process unit)

AD3

Data BUS of PPU(picture process unit)

AD4

Data BUS of PPU(picture process unit)

CK21B

System clock output , to crystal oscillator

CK21M

System clock input , to crystal oscillator

VDD

VDD power pin

VIDEO

Video signal output

OP1

Audio AMP output (only for test)

PORN

TV system select (PAL/NTSC)

F50R6

TV system select (50Hz/60HZz)

VSS

VSS power pin

VSS

VSS power pin

RESTB

System reset input , “0” = Reset ; “1” (NC)= Normal

D046

Port $4016 input pin ( bit 0 ) , connect to Joystick

D047

Port $4017 input pin ( bit 0 ) , connect to Joystick

D147

Port $4017 input pin ( bit 1) , connect to Joystick

CUP46

Port $4016 output CLK pin, connect to Joystick

D247

Port $4017 input pin ( bit 2 ) , connect to Joystick

D146

Port $4016 input pin ( bit 1) , connect to Joystick

D347

—|—=[—1O|—|—|—|—|7|T|—|—|O|O|T|—|O

Port $4017 input pin ( bit 3) , connect to Joystick
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Port $4016 output pin ( bit 0) , connect to Joystick
Port $4017 input pin ( bit 4 ) , connect to Joystick
Port $4016 output pin ( bit 1), connect to Joystick
Port $4016 output pin ( bit 2 ) , connect to Joystick
Port $4017 output CLK pin , connect to Joystick
VDD power pin

VDD power pin

Address BUS of CPU

@2 single of CPU (clock output)

Address BUS of CPU

Address BUS of CPU

Address BUS of CPU

Address BUS of CPU

Address BUS of CPU

Address BUS of CPU

Test mode control pin , ‘0” = Test mode , “1” (NC) = Normal
Address BUS of CPU

Data BUS of CPU

Address BUS of CPU

Data BUS of CPU

Address BUS of CPU

Data BUS of CPU

Address BUS of CPU

Data BUS of CPU

Address BUS of CPU

Data BUS of CPU

Address BUS of CPU

Data BUS of CPU

Address BUS of CPU

Data BUS of CPU

Address BUS of CPU

Data BUS of CPU

VDD power pin

Read/Write control signal of CPU

Program ROM chip enable control signal

Interrupt signal input of CPU

VSS power pin

)
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PAD’s Coordinate:

PAD NAME

X

Y

PADNAME
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X

Y

VRW

-1367.50

978.95

D247

1367.50

-1021.65

VOE

-1367.50

861.95

D146

1367.50

-904.65

PRA10

-1367.50

744.95

D347

1367.50

-787.65

VAG

-1367.50

627.95

Q0

1367.50

-670.65

VA7

-1367.50

510.95

D447

1367.50

-553.65

VA5

-1367.50

393.95

Q1

1367.50

-436.65

ADS8

-1367.50

267.95

Q2

1367.50

-319.65

VA4

-1367.50

159.95

CUP47

1367.50

-202.65

AD9

-1367.50

42.95

VDD

1367.50

-85.65

VA3

-1367.50

-74.05

VDD

1367.50

43.55

VSS

-1367.50

-191.05

All

1367.50

160.55

PR e
BlEIB|lo|xo|~N|o|alswN|-

AD10

-1367.50

-308.05

CK18

1367.50

277.55

=
w

VA2

-1367.50

-425.05

A10

1367.50

394.55

[EY
5

AD11

-1367.50

-542.05

Al2

1367.50

511.55

=
a1

VAl

-1367.50

-659.05

A9

1367.50

628.55

=
(e}

AD12

-1367.50

-776.05

Al3

1367.50

745.55

=
\‘

VAOQ

-1367.50

-893.05

A8

1367.50

862.55

=
(o]

RC

-1367.50

-1010.05

Al4

1367.50

979.55

=
(o)

ADO

-1209.45

-1162.25

TESTB

1267.60

1162.25

20

AD7

-1092.45

-1162.25

A7

1150.60

1162.25

N
=

AD1

-975.45

-1162.25

D7

1033.60

1162.25

N
N

ADG6

-858.45

-1162.25

A6

916.60

1162.25

N
w

AD2

-741.45

-1162.25

D6

799.60

1162.25

N
D

AD5

-624.45

-1162.25

A5

682.60

1162.25

N
(93]

AD3

-507.45

-1162.25

D5

565.60

1162.25

N
o))

AD4

-390.45

-1162.25

A4

448.60

1162.25

N
~

CK21B

-273.45

-1162.25

D4

331.60

1162.25

N
(o]

CK21M

-156.45

-1162.25

A3

214.60

1162.25

N
©

VDD

-39.45

-1162.25

D3

97.60

1162.25

w
o

VIDEO

77.55

-1162.25

A2

-19.40

1162.25

w
-

OP1

194.55

-1162.25

D2

-136.40

1162.25

w
N

PORN

311.55

-1162.25

Al

-253.40

1162.25

w
w

F50R6

428.55

-1162.25

D1

-370.40

1162.25

w
N

VSS

545.55

-1162.25

A0

-487.40

1162.25

W
ol

VSS

662.55

-1162.25

DO

-604.40

1162.25

w
(o)}

RESTB

779.55

-1162.25

-721.40

1162.25

w
~

D046

896.55

-1162.25

-838.40

1162.25

w
(0]

D047

1013.55

-1162.25

-955.40

1162.25

w
©

D147

1130.55

-1162.25

-1072.40

1162.25

I
o

CHIP SIZE = 2930um x 2520um

CUP46

1247.55

-1162.25

-1261.30

1162.25
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ADO_AD7 _
D7 DO
VAO VAI2
RWB
AD460 30
ADB5g|AD4 VDP9 AD3
‘AD6og|AD5 AD3Z—3D5 ‘ ‘
AD757|AD6 AD2l7AD1
RC 56|07 AD1l26_ADO ROMS
ADL VAO IRQB
DAL asADL2 VAT Q 825/<8|98|123¥8|¢[82B
ADLE3ADIL VAL Va2 ERESERRRRREERFEERERE
AD952 22 VAS $5L228825<8¢8233828¢5
AD851[AD? VA3 VAL 2@z28 CONNECT TO
VA750/508 Vnal20 VA yrw B JOYSTICK 2
49 19 VA6 2
48 VAG[1 3 PRATD | PRAL0 3] OF or LIGHTGUN
&l PRAL10| PRA10
vRWaz) Vool VoE VA6 4] /n0
546 VSs 16 VA7 5 VA7 D347
45| ROBL5_IRQB VAS g|n .
ROMS44 QBJ1% " RWB AD8 7], 02 D047,
DO 43 ggMS RV}{‘% 13 A0 VA4 81\, s <) 8
D1 42 b1 arl12 Al AD9 9|)ng vDDE0 Q0 4
D2 41]75 oL A2 VA3 10\a3 VDDKS 4
D3 40 D3 A3 10 A3 1VSS CuUP47 lag CUP47 CUP47 ,|
Da_39/03 n8lo A4 AD10 17,50 B \
D5 38 8 A5 VA2 13,55 01k, D447,
S T 7] 5 - ADIL 14,00, Dasylis D447
D7 36 oy A‘; 6 A7 VAL 15,7 oia Q0
nA1a 3507 a5 A8 AD12 16,0 D373 D347 s
AL3 340003 not—22 VAQ_17\aq D146/% B
Al2 33 1 A10 3 Al10 RC 18 RC D247£ﬂ D046 |
T CKIa[A2 A0l ALl 22 2.28 Ponn§ .
‘ alvop st 8558588398805855980823% o .
2323222300550 822xB8880 )
A4 AO 777 3quﬁﬁﬁﬁ'&ﬁﬁ‘mmmgglﬂ%%mv\ UL cup46 CUP46 ,
! s
alolalo|alg|ala D046
Apo ap7 SOSETEIE @ CONNECT TO
g
[}
o
] 0 cal " JOYsTICK 1
. . . 2
1** : RTV resister adjust TV screen brightness, can be not used E 100“';;
(RTV more small, then brightness more lightness) ol lca
] TOLUR
TV VIDEO port F i
@
w
) o
2** : C4 capacitor use 0.1uF (TCU981 : C4=1uF) /% /J7J7 Vood
TV AUDIO port
AUDIO
TV.STSTEM |CRYSTAL (MHZ)|JP1(PORN)|JP2(F50R6)
@ c gq%ﬁ ON/OFF | (vDD) PAL B 26.601712 OPEN OPEN
AC ADAPTOR ov NTSC 21.477270 SHORT SHORT
+ C8
@ 100U PAL M 21.453669 OPEN SHORT
PAL N 21.492337 SHORT OPEN
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110V/60Hz
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TCU981B APPLICATION (2)

ADO_AD7 -
D7 DO
VAO VAT2
RWB
AD460 30
ADBs5g|AD4 VDDl9 AD3
AD65g|"D> AD3>8AD2
AD757|AD6 AD215, " AD1
RC 56/ D126 _ADO ROMS
ADIB5IRS {mol25 VA IRQB olola <|<t|10]w]olol~ |~
AD1l54 54 VAL a|<|o|<|ol<|o|<|a|<|a|<|ol<|a|<
ADLGZ/AOTS  VAllg VA2 SREISERNISSEREREERER R
AD952 22 VA3 $5L22882<0¢823382825%2
ADB51 /209 vA3l21 VA4 2gzz¢ 2 CONNECT TO
VA7501 22 yas 20 VA5 vrw & Fa14p8 Al4 JOYSTICK 2
=49 vae R 2/VoE AgBL A8
48] ] prA10[18 PRALD | PRAI0 3|50 oEGALS or LIGHTGUN
VRW47 17 VOE VA6 4 55 A9
RW VOE A LVAB A9
46 16 VA7 5 b4 A12 D347 |
| VSS VA7 Al2R% 2]
245 ] \ROB L5 _ROB VA5 6l\ /55 A1oB3AL0 N
ROMS 44 QB "RwB AD8 7 ~l52CK18 D047 |
ROMS  RWB ADS CK18
D0 43 13 A0 VA4 g b1 ALl |
——51 15D A0 VA4 A11PLALLY
D1 42 12 Al AD9 g 150 Q0
D1 Al AD9 VDD
D2_41]°5 ol A2 VA3 1005 VDDHO ;
D3 40 10 A3 11] kg CUP47 CUP47
54 =a|D3 A3 T AR gVssS CuP47
D4 3908 Aol A4 AD10 13,770 02 5
D5 38 8 A5 VA2 13 ue D447,
D5 A5 VA2 Q1
D6 37 7 A6 AD11 14 b5 D447 Ny
D6 A6 AD11 D447
D7_36/0° ol AT VAL 15,,a; Qo4 Q0
Al4 35 L4 A8 5 A8 AD12 16AD12 D34743 D347 el o
ALS 340013 Roa—A3 VAO_17yaq D146%% B
Al2 33 23 AL0 RC 18 1, D046 |
1 AL2 A10 —=Rrc as o oD247
CK182 2 AlL 25.%2.2z¢ Eonny :
I 31(:K18 Alll ohaowmmvwmogﬂﬁowwmqvv’l Q0
DD VSS 60000000XX0220RVWVWSSSD Kl
LI >>00UuU>>xX0000 7
A4 AD 77 EEEREREEREREEREEREEE S et CUP46 ,
‘ 6]
777 D047 i
252181818813 D046 ~J
ADO AD7 << < << <
W - CONNECT TO
oo [}
o
1H 2857 & el 7 JovsTick1
g2 100UF
e 7
L ca
cil28 lec2 TOIURL
30PFT- = T30RF [
TV VIDEO port i ; ; @
VIDEO 2
/77
Dok C4 capacitor use 0.1uF (TCU981 : C4=1uF)
TV AUDIO port RTV3
/;7 AUDIO
TV.STSTEM |CRYSTAL (MHZ)|JP1(PORN) |JP2(F50R6)
@ d g013 g\l/\lvllt?éﬂ (vDD) PAL B 26.601712 OPEN OPEN
AC ADAPTOR v & ooy cs" NTSC 21.477270 SHORT SHORT
o~
5.6V —-100UF —T100UF  + C8
@ /]zm T T T1000F PAL M 21.453669 OPEN SHORT
PAL N 21.492337 SHORT OPEN
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TCU981B APPLICATION (1) (BUILT-INJ® ™

RC_IN

RC_IN
ROMS_IN
CK18 CcK18
RWE RWB
IRQB IRQB
VOE
PRAL0
D7 DO
ADO_AD7
VAQ VAI2
ROMS
Qgﬁ%/&z oLz . 82828282T325<Q<QET
AD11 54| 24 VAL
AD105g AL VAL; vap geldyduidddddddgdasadddge
AD9 52 22 VA3 $EL25820<8YB83I8LELBLR
2K AD8 51 232 xﬁi 1 VA4 28z28 o CONNECT TO
RI4| VA7 VA5 & AL
\ 510vA6 AL S0l a7 VAsEaae ﬂlzwew F““?LTJ JOYSTICK 2
=49 VA RI2 a9 VAG, VOE Ag| LIGHTGUN
] RC_IN ] PRA PRA10 A13 or
“al PRALONT VEW |47 PRALONTV6E VAG 3| RAL0 ALSERRS 1
_46|VRW VOE\ ¢ 2 26| VRW ‘\/gg 6 VA7 5 ms’ A‘1\§54 AL2 D347 4
S)
51 iRoslt® = Fone ool | irose G Roa 3]VAS A0S TE boa7
D0 43|ROMS  RWB[1 3770 DO | 43/ROMS  RWB."Tag vaa g|AD8 CK18E AL }
b1 42| Adf1; TAL DL | 42|20 A0, TAL ADO o, A AR Q
5542 |D1 Al D1 Al Az
D2 41 11 [A2 D2 41 11 [ A2 VA3 1929 vDDpo 3
D55 2D2 A < D2 A —YAS 10yp3 VDD 7
D340 10 | A3 D3| 4 10 A 1 b8 CuP47,
D4 39|03 A3 Di 3903 A AD10 137SS cupa7i8 -
z D5 3gP4 Adlg TAS D5 | 3gP4 Adlg™ TAS VA2 13/\P10 Qe D447 |
0 D6_37/2° ASTS T A6 b6 | 37|25 AsS e ADLL VA2 Q1P6 A
= D7 3506 AT T A7 b7 | 3528 A8 A7 VAL 1oAD1L ~J
2 M/?L 2’ 5 | A8 Al4 | 35 214 27 5 | A8 AD12 mxgiz
\O| O|
SR e e e s 0 =
CK18 32|A12 ALOS A1l K18 | 32|A12 AL0r, ALl RC as o j
Zlckis AL1[ S2ickis ALLE ormoanmsYgal D046 |
2K 3lypp Ss VDD Sg| [afayayayayafaPaRoavyaye) N
RI3 O <m<<r<m<w<r\ S Q0 .
ROMS ROMS CuP46)
VRW VRW B
5 s5(aI8818(813 Doss e
)
/77_Apo_apTUIIIISIS N
JP & sl //conneCT TO
cJ 9013 ON/OFF | (vDD) a o moui JOYSTICK 1
PN SWITCH 3
<
AC AC ADAPTOR o 28 PSS
110V/60Hz ~/As5.6vV TmOUF TmOUF +HCs8
ZD1 =
@ T100UF TV VIDEO port s
/77
TV.STSTEM |CRYSTAL (MHZ)| JP1(PORN)|JP2(F50R6) f ),
PAL B 26.601712 OPEN OPEN TV AUDIO port ©
NTSC 21.477270 SHORT SHORT
PAL M 21.453669 OPEN SHORT AUDIO
PAL N 21.492337 SHORT OPEN /J7 1** : RTV resister adjust TV screen brightness, can be not used

(RTV more small, then brightness more lightness)
2** : C4 capacitor use 0.1uF (TCU981 : C4=1uF)
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RC_IN
ROMS_IN
CK18 CK18
RWEB RWEB
IRQB IRQB
VOE
PRAL0
D7 DO
ADO_AD7
VAO VAT2
BULIT-IN SLOT
AD4 60 0 | 30 _
AD5 59|AD4 VDDI59 AD3) VDD59~ AD3
ADS AD: & AD:
AD6 s5g[) o= ‘ADp|28 AD2 K ‘AD/28AD2
AD7 57 27 AD1| g 27 AD1
26/AD7 ADL{5250 ADj5c— 255
> ADi2sRC ADOIZ2va0 |4 ADOZ2 VA ROMS
£ PaoT=5AD12 vAO[ZS vAQ[Z
AD13154 24 VA! 24 VA
Q PADInslAD1L VAL A5 VAL
[14 AD1G:3 23VA! 23 VA:
P ASges AD10 VA VA
AD952 22VA! 22 VA
2K K AD8s1|AD VA351 VA VA35) VA4 CONNECT TO
VA7 |AD8 VA4S AE VA4
RI4 VA750 VAT VAS 20VAS 2K VAS 20 VAS 1 JOYSTICK 2
+49| VAG| 19VA6 RI2 T 49 VAG) 19 VA6 \VOE 2
48| ] 18 RC_IN | 48] ] 18 PRAN PRAL0 3 or LIGHTGUN
" PRAL0/ VEW | a7 PRALO[ >~ V/6E VAG 4
26 RW VOE| 16 2 26 RW VOE| 16 VA7 5 D347
= ] Vss| =
5] ] IRéa 15 RI1 ROMS_IN" 45| | IRQBﬂQB VA5 6 )
B
44 14 ROMS 44 14 RWB AD8 7 D047 .,
D0 43ROMS  RWB[13 T Do 43ROMS  RWB[13 g VA4 8 !
D1 42|D0 M2 TA D 42|00 A2 TA AD9 9], Q0
D2 41 11 [A D 41 11 [A VA3 10 ko B
D2 A D2 A VA3 VDD
D3 40 10 [A D: 40 10 [A 1155 cupa7h8 CUP47,
D4_39|°3 A3lg A4 D4 | 39|23 A3l A4 AD10 . bz B
D10 Q2fh
z D5 3g/P4 Adlg Ths D5 | 3g|P4 Adlg Ths VA2 13 b D447,
D5 AS| D5 AS| VA2 Q1
[%) D6 7 A6, D6 7 A6, AD11 14 us
= D7 36|08 AS[e T A7 D7 | 36|28 AS[e T A7 VAL 1501t D447
o D7 A7 D7 A7 15va1 Qop4
x Al4 35 5 A8 Al4 35 5 A8 AD12 16| 2 3 43
"AL3 3] L4 A8 T Ag "AL3 | aglAl4 AT Ag vao 1701 D347}
,AL3 34| ,AL3 | 34 42,
AL2_33|A13 A3 TAL0] ALz | 33A13 A3 TAL0] RC 16V A0 D146[ I
,Al2 33| JAL2 | 33| R 4l
AL12 A10 AL2 A10 R os @ ©D247 s
CK18 32 2 AlTj CK18 | 32 2 A1Tj @2 O z¢ 2 <
a | =op  vssh 10 vssh g588588355805K39908855 -
- 1y
VDD VS| VDD VS| 1z SSoa>2¢B8800 2
RI3 /77 177 R R RREEREEEEE R R Q0
AT AD EEEERBEEREREEREEEEEEES] :
ROMS ROMS ] [_CuUP46 CUP46
VRW VRW b
RC O~ |i|O|N (WM D047 =4 o
[a)[=){a]l=]la){a]la]la} D046 ~J
/77 apo ADFIIIIUIZZL e - !
@
OO”'_’ @ s CONNECT TO
g5 © 10000 JOYSTICK 1
lisk o
® L iR
40
Liovieas AC ADAPTOR v §§ dles Aler 30<P:é *g ”COZPF
/60Hz /][/SVGV TT100UF T100UF 4 C8 220 ; -
@ ZD1 T T TT100UF TV VIDEO port Mt
VIDEO
177
98 C4 capacitor use 0.1uF (TCU981 : C4=1uF)
o
TV.STSTEM |CRYSTAL (MHZ)|JP1(PORN)|JP2(F50R6) EH 22K
RTV3
PAL B 26.601712 OPEN OPEN TV AUDIO port
NTSC 21.477270 SHORT SHORT
AUDIO
PAL M 21.453669 OPEN SHORT /%
PAL N 21.492337 SHORT OPEN




