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cpu
WR H1 H2 H3 Ha H5
0RQ MountingHole_Pad MountingHole_Pad MountingHole_Pad MountingHole_Pad MountingHole_Pad
MREQ
%SH GNDD GNDD GNDD GNDD GND
RESET
BUSRQ A[0..15]
WAIT 0[0..7]
BUSAK -
RD
HALT
NMI
INT
CLK
File: cpu.kicad_sch
decoder_logic psu
MREQ
storage T0RQ
WR: WR
D[0..7]
A[0..15] A[0..15]
ROM_ENABLE ROM_ENABLE
RAM_CS: RAM_CS
= AUX_DECODE_1| Fte? storageMicad seh AUX_DECODE_1
jD’;[[%‘%’] " C5_h2000 5_h2000
w“ CS_h4000 CS_h4000
iNT CS_h8000 CS_h8000
Vi CS_hAOOO: CS_hADOO File: psu.kicad_sch
HALT CS_hEQOO CS_hEOQO clock_reset_misc_logic
RD €5-n€000 controller C5-nC000 AUX_DECODE_2{}——FKJAUX_DECODE 2~ RFSHG—
BUSAK 00..7] RFSHG——RFSH M1
g CTRLREAD_tq AL R
RESET CTRL_EN_1 CTRL_EN_1 N
T CTRL_EN_2 CTRL_EN_2 T
—— CTRL_READ CTRL_READ AL
o INTCT-—(INT CTRL_READ_2 ——acsw . CTRL_READ 2
0RQ File: controller.kicad_sch —KICSR SND_ENABLEC—)
WR File: decoder_logic.kicad_sch
CTRL_READ_2
INT
VDP_RESET AUX_DECODE_2| AUX_DECODE_2
EXT_SOUND EXP_RESET EXP_RESET
—EXT_VIDEO_SEL RESET RESET
—KIEXT_VIDEO SND_CLK SND_CLK
SND_OUTEy VDP_CLK
File: io_ports.kicad_sch File: clock_reset.kicad_sch
rf_mod sound
—DEXT_VIDEO SND_OUT: | —DSND_ENABLE WAIT
——PEXT_VIDEO_SEL SND_CLK | SND_QUT D[0..7]
EXT_SOUND Y SND_CLK
R-Y File: sound.kicad_sch
B-Y:
File: rf_mod.kicad_sch
video
VDP_RESET B-Yi
IDERESET Ry PCB: 75743 REV F
AQ KMODE Y MIT L\CENSF
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1 Connector Color Code:

onoe =t b GND — Black/Blue

- 3 -5V = Blue/Yellaw

+12C ﬁ: Conn_01x04 12V = Red

+5C<—+F 5V = White

ext_psu GNDD GNDD GNDD GNDD
l cu6 l c49 l,* C34 l et
100nF L4 100nF L2 10uF 100nF
10uH 10uH

File: ext_psu.kicad_sch

-5¢C

c48

S2A 100nF

SW_DPDT_x2 I Jonoo s
AT I 1000F
TESTETY snr L2uH
3

—5VL

-5V

>—| I—I GNDD

c47
528 100nF
SW_DPDT_x2
L gl

& L5

12¢ GNDD

" 57 gaonF 1208
" L
wJ2 wJ3
1%%?,,.— Jumper_2_Bridged Jumper_2_Open 132;

GNDD o5
L7 c106
HE H7 42uH  10uF
g MountingHole_Pad g MountingHole_Pad I—IGNDD
- - +12vL 412V C3% VDDA +5V +5VD
a o
=z =z
Lol w
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C89
100nF

GNDD

+5V

Cci6
10uF

D;,

I__A,, U20
SN76489AN
O

~i
sno_clko—M ek 8 po 27
>
DL
BIT 0 1s Msa D2 T
D3
D4
SND_OUTG——Z] oUT g:
WA\T(}—% RDY 07
CE o
SND,ENABLED—E WE Z NC
il
GNDD
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+5V

Ri4
3K3

HALTG *

£

z
=

=
=1

|.§I

2
e
v
T

=
=
5

I
B
Z

+5V

R12
3K3

BUSRQD '3

|§I’o°l

X
2
D

S
b+
D

AO
AL

A4
A5
A6
A7
A8
A9
A10
A1l
A12
A13
Al4
A15

Do
D1
D2
D3
D4
D5
D6
D7

24 oo

A[0..15]

p[0..7]

L—on[0..7]

L pa[0..15]
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A[0..15]D
D[0..7]
+5V
c7
+5V +5V 100nF
u3 U4 GNDD |—||—» u2
3/]\ SCM2114AL 3/]\ SCM2114AL o 27C256
[
(8} 5 A0 (8} 5 A0 AO 10| Q 11D0
g Mrea g Mrea o g W
AL A Al 9|1 04 [L201 N
7 A2 7 A2 N\
A2 A2 A2 8 A2 D2 13D2
4 A3 4 A3
A3 A3 A3 7|x3 03[L5D3 N
3 A4 3 A4 N\
Al AL A4 61 a4 4 [LED4
2 A5 2 A5
A5 A5 A5 5] 05 o5 l7D5 N
1 A6 1 A6
26 A6 A6 4l he DE[LBDE N
A7 [L7A7 A7 [L7A7 A7 3)a7 07907 \
g [L6A8 g [L6A8 A8 2948 N\
A9 [L5A9 A9 [L5A9 A9 >4
14D0 14D4 A9 2
DO DO All, 23
D1 13D1 D1 13D5
oy Mw g nim i g e !
RAM_CSD- ¢S @ D3 S © [y -
al al w PL
-
A12 VP
GNDD GNDD > CE o
TWa2 E 3
i
ROM_ENABLE :L
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T T 2 3 T 4 5 T
+5V -5V +12V
vee veca vbb
+5VD
veea veea veea veea
ug VDD vee VDD vee VDD vee VDD vee
2 S8Y a0 lEADY S8Y a0 lEADY S8Y a0 lEADY 229 a0 3
i8R 8 R3S >>> 7m0 >>> 7m0 >>> 7m0 >>> 7m0
Cowol4d csw = Rrp2 B9 A2 |6 AD A2 [6AD A2 [6AD A2 [6AD
31
ro1 31 A3 [L2ADD A3 [L2ADD A3 [L2ADD A3 [L2ADD
wooeotd Mooe RDO SIWRITE Ay [LLAD SIWRITE Ay [LLAD SIWRIE Ay [LLAD SIWRIE Ay [LLAD
A5 [LOAD A5 [LOAD A5 [LOAD A5 [LOAD
BIT 0 IS MSB b RAS A6 13ADL b RAS A6 13ADL b RAS A6 13ADL b RAS A6 13ADL
€DO ADO = CAs Dout 14 = CAs Dout 14 = CAs Dout 14 = CAs Dout 14
w w w w
gg; ﬁg; 2 2400 2 i lzang 2 i l2a02 2 i l2403
€D3 AD3 - ute - u1s - u12 - u1o
+5V CD4 AD4 MK4116P MK4116P MK4116P MK4116P
€b5 ADS GNDD GNDD GNDD GNDD
cD6 AD6
cn7 AD7
R73
T K7 34 =1 veea veea veea veea
VDP_RESETD RESET RAS
16) —— —1 VDD vee VDD vee VDD vee VDD vee
omu 5 AD7 omu 5 AD7 omu 5 AD7 omu 5 AD7
ooy A0 ooy A0 ooy A0 ooy A0
VDPCLKDﬂXTALi bs >>= AL 7 AD >>> AL 7 AD >>> AL 7 AD >>> AL 7 AD
- RD4 b7 A2 [6AD A2 [6AD A2 [6AD A2 [6AD
RD5 22 A3 [L2ADE A3 [L2ADE A3 [L2ADE A3 [L2ADE
RD6 3| o 11AD 3| o 11AD 3| o 11AD 3| o 11AD
WRITE Al WRITE Al WRITE Al WRITE Al
29 xTAL2 RD7 122 A5 [LOAD A5 [LOAD A5 [LOAD A5 [LOAD
Ll 4|55 13ADD Ll 4|55 13ADD Ll 4|55 13ADD Ll 4|55 13ADD
27 GROMCLK ~ B-Y P2pB-y (15| 28 N T e N e e N e e e N
38 CAS 14 CAS 14 CAS 14 CAS 14
0 R-Y gDR—Y w0 Dout w0 Dout w0 Dout " Dout
a Y B2DY @ . [2AD4 @ . |2AD5 @ |2AD6 @ . |2AD7
> > p > p > p > p
= = n —\ = n —\ = n —\ = n —\
1 q vy q s q s q ot
MK4116P MK4116P MK4116P MK4116P
GNDD GNDD GNDD GNDD GNDD
v%o
100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
GNDD
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+5V +5V R60
+5V 47R
¢T s 4 ——[}——oCLK
,..U L + +5V R61
e e s i
usc u76 U226 5 €13 11 SND_C GNDD
ND_CLK
741574 741505 741504 100nF 100nF 100nF K
o a a
2 e 2 R64 co1
~ 2 150pF_OPT
~ ™ = GNDD ,
GNDD +5V 10 U22A
90 741504
GNDD GNDD R62 L14 €92 74LS04
3T ThLST4 270R  120pF 2.7uH 82pF u228
1 e 3 4
o2 @ R1L s E’—I VDP_CLK
PC 5le iy 180R @
Y1 e + 2 2N3906
R6 RS +5V
850R 7.159090Mhz 820R ) - R39
———[] S T cu Ri3 K e u78
68pF 1K1 +5V€—|:|——| 74157 741505 R15
U22E 70 U220 +5V ey =l 2K7
741504 68pF 741504 § D' gf2 3 WAIT
1 11 I 8 94 ‘ < sle
NP u22¢ o
R75 — 741504 =
° %
Jumper_2_Open et 5 6
WL M1l
|1
g! U22F
10nF 74LS04
RFSHD 13 2 DRFSH
+5V +5V
5V R17 R35
3K3 3K3
28 AUX_DECODE_2 AUX_DECODE_2
3K3 u7D
oy 741505 R37
U7E X3
741505 INT 9 i
+5vV
u7A
741505
R34
3K3
s DRESET CTRL_READ_20———1 CTRL_READ_2

GNDD GNDD GNDD
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A[0..15]0

D[0..7]

J1
Cartridge Port
D2 L L3 2 (rshcooo
D1 3 4 D3
DO 5 6 D4
A0 7 8 D5
Al S 10 D6
A2 11 12 D7
13 14 A11
N
¢ D< A3 15 16 A10
e 17 118 gecgoao
A1319 20 A4
AS 2L 422 qreTRAcD0
A6 23 24 A12
A7 25 26 A9
< FEo00~2Z 28 A8
CS_hEOOOD== A5
29 |30
c9
100nF
GNDD +5V

12
Expansion Port

GNDDI—Eés c%»sw
L 5V
03 3 Js8t 7"

:57‘>+12VL

€5 ht0000—24 <28 p5Np_ouT

€5 h20000-214 350i0RA
HALID—+ 21<aMREQ

. ML 4]
5

WRo-8  23aRD
52

-2 452 qaysak

151 qiNt
50

47 AO

F——DWAIT
——RFSH
805

45

Ju602

L4 A3

43 A15

42y
LI
40

R26
470R

-e—<acLK

39

DVDP_RESET

38 A12

37 A11

%RES

35

%EXP
33

32

T}EXT,V\DEO,SEL

ET

——<JSND_CLK
_RESET
—=DEXT_VIDEO

DEXT_SOUND
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+5V
+5V 3
h ;
(S
>
c10 c12 U24E
100nF 100nF 74LS00 120R
2 R22
T T h
+5V
onoD i o8 ixe
I
GNDD 270R GNDD _5VL
UR25 270R UR26
22K 22K
(aVH ol S ol Tol (Vo li I (s o] 00 [~ O 10 [ DN
L5V GNDD +5V
1 1
6 u19 D[0..7] u18 6
2 Q| 7usLssu1 7415541 8, 2
7 7
3 2 [p0 o vyolt&nDo 07 18[vo 9 a2 3
3 g 17 D1 D6_17 g 3 16
8 P S M BT b5 16|12 M 8 Player 2
4 A2 Y2 Y2 A2 4 y
5 15 D3 D4 15 5
9 A3 Y3 Y3 A3 9
< 6 |, > vy | L4 Db D3 14 fyy <] pyl6 -
2 o 13 D5 D2 13 | e T s 7
8 | e ve |12 D6 112 |ye a6 |8
9 |7 v7 |41 07 Do_11 |y a7 |2
R20
giigc 61 4 o 61 3119* 1K8
CTRLREAD_1ID—22Q 62 = = c2 pl2acTRLREAD 2
1 |
~| ~|
CTRL_READ
GNDD [] GNDD
>
+5V +5V

10K
cio1  R72
47nF

2N3904
Q4

R69
22K

10nF
1

R24
100K

CR1

IN914

GNDD

R71
22K

10K

R70 c103
47nF

I_

2N3904
Q5
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c2 +5V
100nF
GNDD |—| I».
us
of 7415138
A[0..15]>> A13 1o & oopd5  pROM _ENABLE
ALd 21p = ot A s ho000
ALS S a2 02 M3 oes ha000
032 pRAM S
o4 P TS hB000
AUX_DECODE_1D———8 13 05 PO ES hAD0O
RFSHD——2N 2 06 P2 —DT5_nc000
MREG——=Ne1 2 07 PL—DCS_RE00D
"i
GNDD
+5VD
U6
of 7415138
wRo——2{ a0 8 oo S oTTRIENS
A5 2 | M T oL %(
A6 3| A2 02 L{)@
03 P2 poeR
04 11;DCTRL,EN,l
AUXDECODE20——2NE2 . 06 P2 —OSND_ENABLE
oRD——2N 1 Z 07 Pl DCIRLREAD
"i
GNDD
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+12VL

voD |4
<
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>

U23E C60 i
4066 ‘07nFI
c88
100nF

GNDD EXT_SOUNDI )—I I— J4AL
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1K8 GNDD
|
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- | 3
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L10 c57 5
10uH 10nF 6
5 :
N SND,CLKD—VI:I;,—“ 8 L
EXT_VIDEOD> s ] e | U238 42uH 108,:
4066 4066 n
o u23c 5 \/
EXT_VIDEO_SELD- Q3
12VL e
R43 + f 2N3906 1K8 sub_rf_mod
10K R55
+ ON OO I
1 il T
ONDD 48 1K5_OPT Ra9 13012
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|
I .
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VDDF
+|  RF_C13 VDDF
10uF o~
RF_JP1
GNDD Jumper_2_Bridged
\al
RF_C3
10nF VDDF_JP
L o | ¥
RF_Ch 1 s
_ 1K CHROMA_LEAD & & 18
— 47pF 232 CHROMA_LAG
] RF_R2 | CHROMALBIAS 9% b os osc ik
I - 1 2|ay 2 CHROMA_SUBCAR[ES
- @
4lp-y 5
a8 VDDF. RF_C12
7 ! |2oeF 61 CHB_TANK1
Fio 3 RF_D1 | - CHB_OUTPUT
60 1N753 ) RF_C6 CHB_TANK2
e i - Iﬂ' 81 CHA_TANK1
4D RF_R1 RF_RA4 RF_L3 X9l CHA_QUTPUT
{3 39K 1K 4 Turn > CHA_TANK2
{12
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1> 1 o 12| VIDEO_IN
Jupt RF_R10. — SOUND_TANK g RF_J1
3 RF_OUT
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GNDD
Aol Lrrct Lrecs
RF_C2 R P 1nF 10nF
10nF RF_VL1 siS e
Sumida_M41 Tank [, o &
et &) GNDD GNDD
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onoo fLF
i -sc4—2+| 43
DIN-5_180degree +12C 4: Conn_01x04
+5C<—4H

Enclosed PSU:

- Mean Well GP25A13A-R1B
— Mean Well GP25B13A-R1B
4x2 Open Frame PSU

— Mean Well RPT—60A

— Cincon CFM40T-01

This page shows how to wire the internal power cable between the board header and the external PSU jack.

PCB: 75743 REV F
MIT LICENSE

Jay Convertino
sparkletron

Sheet: /psu/ext_psu/
File: ext_psu.kicad_sch

Title: Righteous Tentacle, Colecovision Reverse Engineering Project

Size: USLetter | Date: 2023-03—14

Rev: 1.0.0

KiCad E.D.A. kicad 7.0.2-6a45011f42~172~ubuntu22.04.1

ld: 13/13

I 3 I L

I




	Root (Page 1)
	Symbols
	H1
	H2
	H3
	H4
	H5
	S3
	S4


	psu (Page 2)
	Symbols
	C106
	C34
	C36
	C41
	C46
	C47
	C48
	C49
	C50
	C51
	C8
	H6
	H7
	J0
	L17
	L2
	L3
	L4
	L5
	L6
	S2A
	S2B
	WJ2
	WJ3


	sound (Page 4)
	Hierarchical Labels
	D[0..7]
	SND_CLK
	SND_OUT
	~{SND_ENABLE}
	~{WAIT}

	Symbols
	C16
	C89
	U20


	cpu (Page 5)
	Hierarchical Labels
	A[0..15]
	D[0..7]
	~{BUSAK}
	~{BUSRQ}
	~{CLK}
	~{HALT}
	~{INT}
	~{IORQ}
	~{M1}
	~{MREQ}
	~{NMI}
	~{RD}
	~{RESET}
	~{RFSH}
	~{WAIT}
	~{WR}

	Symbols
	R12
	R14
	U1


	storage (Page 6)
	Hierarchical Labels
	A[0..15]
	D[0..7]
	~{RAM_CS}
	~{ROM_ENABLE}
	~{WR}

	Symbols
	C7
	JP1
	JP2
	U2
	U3
	U4
	WJ4
	WJ5


	video (Page 7)
	Hierarchical Labels
	B-Y
	D[0..7]
	MODE
	R-Y
	VDP_CLK
	Y
	~{CSR}
	~{CSW}
	~{NMI}
	~{VDP_RESET}

	Symbols
	C21
	C22
	C23
	C24
	C26
	C27
	C28
	C29
	C30
	C31
	C32
	C37
	C40
	C42
	C43
	C44
	C45
	R73
	U10
	U11
	U12
	U13
	U14
	U15
	U16
	U17
	U9


	clock_reset_misc_logic (Page 8)
	Hierarchical Labels
	AUX_DECODE_2
	CTRL_READ_2
	EXP_RESET
	INT
	RESET
	RFSH
	SND_CLK
	VDP_CLK
	~{AUX_DECODE_2}
	~{CLK}
	~{CTRL_READ_2}
	~{INT}
	~{M1}
	~{RESET}
	~{RFSH}
	~{WAIT}

	Symbols
	C1
	C11
	C13
	C3
	C4
	C5
	C70
	C90
	C91
	C92
	L14
	Q2
	R10
	R11
	R13
	R15
	R17
	R34
	R35
	R37
	R39
	R5
	R6
	R60
	R61
	R62
	R64
	R7
	R75
	R77
	R78
	R8
	R9
	S1
	U22A
	U22B
	U22C
	U22D
	U22E
	U22F
	U22G
	U7A
	U7B
	U7C
	U7D
	U7E
	U7F
	U7G
	U8A
	U8B
	U8C
	WJ1
	Y1


	io_ports (Page 9)
	Hierarchical Labels
	AUX_DECODE_1
	AUX_DECODE_2
	A[0..15]
	D[0..7]
	EXP_RESET
	EXT_SOUND
	EXT_VIDEO
	EXT_VIDEO_SEL
	INT
	RESET
	SND_CLK
	SND_OUT
	WAIT
	~{BUSAK}
	~{BUSRQ}
	~{CLK}
	~{CS_h2000}
	~{CS_h4000}
	~{CS_h8000}
	~{CS_hA000}
	~{CS_hC000}
	~{CS_hE000}
	~{HALT}
	~{INT}
	~{IORQ}
	~{M1}
	~{MREQ}
	~{NMI}
	~{RD}
	~{RESET}
	~{RFSH}
	~{VDP_RESET}
	~{WR}

	Symbols
	C9
	J1
	J2
	R16
	R26


	controller (Page 9)
	Hierarchical Labels
	D[0..7]
	INT
	~{CTRL_EN_1}
	~{CTRL_EN_2}
	~{CTRL_READ_1}
	~{CTRL_READ_2}
	~{CTRL_READ}

	Symbols
	C10
	C101
	C102
	C103
	C104
	C12
	C17
	C19
	C61
	C65
	C98
	C99
	CR1
	CR2
	J5
	J6
	Q4
	Q5
	R1
	R19
	R20
	R21
	R22
	R23
	R24
	R25
	R27
	R65
	R67
	R69
	R70
	R71
	R72
	U18
	U19
	U24A
	U24B
	U24C
	U24D
	U24E
	UR25
	UR26


	decoder_logic (Page 10)
	Hierarchical Labels
	AUX_DECODE_1
	A[0..15]
	RFSH
	~{AUX_DECODE_2}
	~{CSR}
	~{CSW}
	~{CS_h2000}
	~{CS_h4000}
	~{CS_h8000}
	~{CS_hA000}
	~{CS_hC000}
	~{CS_hE000}
	~{CTRL_EN_1}
	~{CTRL_EN_2}
	~{CTRL_READ}
	~{IORQ}
	~{MREQ}
	~{RAM_CS}
	~{ROM_ENABLE}
	~{SND_ENABLE}
	~{WR}

	Symbols
	C2
	U5
	U6


	rf_mod (Page 11)
	Hierarchical Labels
	B-Y
	EXT_SOUND
	EXT_VIDEO
	EXT_VIDEO_SEL
	R-Y
	SND_CLK
	SND_OUT
	Y

	Symbols
	C100
	C57
	C60
	C62
	C63
	C64
	C66
	C67
	C68
	C69
	C78
	C87
	C88
	H10
	H11
	H12
	H13
	H14
	H15
	H8
	H9
	J4A1
	L10
	L15
	L7
	L8
	L9
	Q3
	Q6
	R18
	R40
	R41
	R42
	R43
	R48
	R49
	R55
	R76
	R79
	U23A
	U23B
	U23C
	U23D
	U23E


	sub_rf_mod (Page 12)
	Hierarchical Labels
	1
	2
	3
	4
	5
	6
	7
	8

	Symbols
	H16
	H17
	J4B1
	RF_C1
	RF_C10
	RF_C11
	RF_C12
	RF_C13
	RF_C2
	RF_C3
	RF_C4
	RF_C5
	RF_C6
	RF_C7
	RF_C8
	RF_C9
	RF_D1
	RF_D2
	RF_J1
	RF_JP1
	RF_L1
	RF_L2
	RF_L3
	RF_R1
	RF_R10
	RF_R11
	RF_R12
	RF_R2
	RF_R3
	RF_R4
	RF_R5
	RF_R6
	RF_R7
	RF_R8
	RF_R9
	RF_SW1
	RF_U1
	RF_VL1
	S5


	ext_psu (Page 13)
	Symbols
	J3
	J4



