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Note:

These buffers have been added
while debugging some signal
integrity issues and have never
been removed.

It is not known whether they are
actually needed, but they don't hurt.
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BB-88: Timer (PIT)
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BB-88: Interrupt Controllers
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BB-88: Real Time Clock (RTC)
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ua1 ua1 BB-88: Keyboard Controller
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ST16C550 U32

RESET 35 rREsET BAUDOUT:;S:I Note 1 | |
RCLK | This interface is for use with a FTDI TTL-232
DO 1ipo USB to serial adapter.
D1 5 |23 There is no level conversion to RS-232.
D1 DDIS ==X
D2 3 17 P?
D3 4 D3 oS 36 CIS 1
D4 3 D4 Rx 22
D5 8 1ps x| T 2
D6 7 D6 "7 32
D7 8 17 DR 2L RX 3 o
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Crystal should ideally be 1.8432 MHz.
X? Programs that configure the serial port without using the
_’D’—‘ BIOS functions will setup a baud rate twice as high as what
C7 | 36864 MHz| they expect.
30pF 30pF
il il BB-88: Serial Interface
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BB-88: OPL2 Sound Card humming

TITLE

FILE: BB-88_pagel3.sch
PAGE 13 OF 22

DATE: 29 apr 2021
DRAWN BY: Amand Tihon

REVISION: 1.0




P?

= %
o
R? w
P1_DATA 100 a %
R? 5| &
100
NCLK 1 10 CTRL CLK R?
= 1100 b
? R?
74F1 u? U? [~ J4HCTO4
vee 5 0 93 oplz 13 {>(12 L ATCH, THCTS04 -
o
u DOWN 0 pt3x =
22 4po [y
e .
0l . )
2lp3 a3l x u? 7aHcses U7 .
Vee 74HCT04 QA
n —‘ St 14 ser eI D6
14 LoAD 11 bsreik a2 D5
RST B na
N 12 bacik qef4 PLR D
s PLL D2
6 PLX b1
7 PLA bo
9
P1 RIGHT D7
1 Pl LEFT D6
2 Pl DOWN D5
3 P1_UP D4
12 Lo Qe P1_START D3
or |5 PLSEL D2
Vee e P1Y D1
10 sreiR onf—PLE DO
Bqoe o2
P?
1
L 2
]
R? w
P2_DATA 100 4 %
R? 5| &
100
R 1051
1100 j
R? 7
)
o
=
u? 74HC595  U? 15
74HCT04 QA D7
. ostt D&
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BB-88: VGA - Address selectors
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74273 u? 74244 u?

DO 3 51 Qa2 2T e DO
D1 4 b2 Q3 4 a2 y2[- 16 D1
D2 713 Q38 GEX_made 8 [a3 v3 14 D2
D3 8 b4 Qa2 8 | s val 12 D3
D4 13 D5 Q5 12
D5 14 {pe Qs[L2 —dG
D6 17 |, 07116
D7 18 b Q8 ox
RESET 1 Reser 74244 u?
<« MODEREGW  11L.. 11 7 2 D4
13 10 vapl D5
HSYNC_DLY 15 |5 v3L8 D6
DE/BLANK 17 g val3 D7
MODE_REG R 1945
Mode Register.
Bit 0-1 (R/W): Character bank select invertVSync
Bit 2 (R/W): "GFX" mode, alternating HW page select invertHSync
Bit 3 (R/W): HW page select (0: 0xB800, 1: 0xB000) — ¥
Bit 4 (R/W): Invert HSync
Bit 5 (R/W): Invert VSync charbankl
B!t 6 (RO): H_Sync active ) . charbankQ
Bit 7 (RO): Display enable (duplicate with status reg)
, 74257 u?
*—={1A
3 4
*—11B 1Y —x
5
74HCT04 XT 2A
u? 7
13 ‘ 12 *%——2B 2Y —x
‘ 14 43,
RAQ 13 | 3y 12 VMA14
x2L{an
2 ap av |2
s
15
Status register.
Bit 0: Display enable
Bit 3: Vertical Retrace active (really VSYNC)
STATUS_REG R 4 w
DE/BLANK 5 \EI\%K 6 DO
7415125
1
u?
VSYNC DLY 2 BN 3 D3
7415125
BB-88: VGA - registers
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CY7C199 u?
—RMAQ 21 55 bopl —cco .,
— RMA1 23 12 ca
— RMA? 24, 22 .
— RMA3 25 |,; 3 ca3
___ _RMA4 26|, pal X6 cca
_ RMA5 1], s M CC5
_____RMA6 2|, pel- 18 CC6
_ RMA7 3|, Sy R o ov AN
_ RMA8 4.
. RMA9 5,4
__ RMA10 6,q,
_ RMA1l 7|,
s Even addresses:
4RMAL9 Al2 character codes
— RMA13 9 ;3
. RMA1410|,.,
CS_EVEN 20 ce
CPU_MEMR 22 65¢
RDY_MEMW 27 we
CY7C199 u?
__ RMAD 2l polil  ATO .
— RMA1 23 pipt2  AT1 ,
— RMA2 24 ) B AT2
— BMA3 25 5 b3t AT3
. RMA4 26|, pal 6 AT4
_ RMA5 1], ps| X7 AT5
___RMA6 2], pel 8 AT6
___RMA7 _31,; b7l X2 AT7
—_____RMA8 4| A8
. RMA9 5],
_ RMA10 6],
— RMA11 7],
N Odd addr_esses:
— RMA12 8 5, color attributes
— RMA13 9,3
4BMAL10 Al4
CS_0obD 20 e
CPU_MEMR 2258
RDY_MEMW 2T we

, 74ALS257 V7
Al 2mp
MAQ El w4 RMAQ /]
A2 5],
MA1 6,5 w7 _RMAL
< A3 4l
MA2 13 138 3y[12 RMA2
—ma o,
MA3 10 |0 a9 RMA3
1 S
ﬁcs
a5 T, 711AL5257 u?
MA4 E w4 RMA4 /]
A6 5050
MAS 6,5 w7 _RMAS
A7 14,
MA6 13 |55 w12 RMAE /]
A8 |,
MA7 10 14p av[ 2 RMA7
L S
lﬁcg
Ao o, 74ALS257 u?
MA8 318 w4 RMAR /]
Al0 5050
MA9 6,8 w7 _RMAQ
All 14,
MA10 13 |55 oy 12 RMATD /]
A12 1,
MA11 10 14p ay[ 2 RMAIL
L S
lﬁcg
T 74ALS257 V7
Al13 2
MA12 3 118 w4t BMA12
Al4 5050
MA13 EPY v L RMAI3
Al5 14,
VMA14 13 |5 12 RMATA S
Vcc MEMW 11 4A
L 10, alo CPU_MEMW
CPU/NVDU 1l
15 E
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u? CY7C199 u?
2 [AALS23T _ cmao 21 Sl cro .
RA1 3118 w4 amAl . CMA1l 23|, pil2  CR1 ,
MZA 4CMA&A2 D2134CRL,
RA2 6 28 zy% 4CMABAA3 D3154CB.3_,
A3 0 1415 . CMA4 26],, pal 6 CR4
RA3 13 |5 syl 12 CcMA3 . CMA5 1,5 psl7  CR5
Y.V SN DY . CMA6 2,4 pgl¥8  CR6
CCo 10 4B 4Y94CMA4; 4CMA7;3A7 D7194CB]_,
. CMA8 4,4
1l . CMA9 5,4
f«c& — CMA10 6 10
T 74ALS257 V7 AMA%AH
A5 2 (5 4CMA1%A12
cc1 3005 w4 cmAs 4CMA13TA13
A6 5o — CMA14 10 1,y
cc2 6 2B oyl l__CMA6 .
A7 ECHEW ﬂ 2 ce
cc3 13| w12 cmaz CPU_MEMR 2 0e
28 ul,, RDY_MEMW 27 | e
CC4 10 14p a2 CMAR
L
iﬁcs
- ?
A9 ) 711AL5257 u?
CC5 3118 w4 CMA9
AlQ E] 2A
CCh 6 2B 2Y74CMA:LO;
All 14 3A
CC7 13 |5 syl 12 CMA1l
Al2 11 4A
charbank0 10 |, w2 CMA12
L
ﬁca
- ?
AL , 711AL5257 u?
charbank1 3118 w4 CMA13
Al4 5 SA
6 2B 2Y74CMA14;
L AQ 14 138
RAO 13 |5 syl 12 cMAD
<L iaa
=20 148 a2 x
1
cRuARL - 2 BB-88: VGA - Character RAM and muxes
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74F245 u?
«CRO 209 g8 Do,
« CR1 31, 7 p1 o,
« CR2 4. g3l 6 p2
< CR4 6| o Bs 14 D4,
« CR5 Tl el3 D5,
« CR6 8|, g7l2 D6,
« CR7 9,4 pgl 1L D7 .
< MEMW
12 u? ! DIR
- 11 19 |~
< CPUNDU 13 AE
74ALS32
74F245 u?
«CCo 20 g% Do,
—CCl 3], 7 p1o,
- CC2 Al gl 16 p2
<_CC3—5 A4 B4 15_'13_,
« Cca 6l g5 14 D4
« CC5 Tl el3 D5,
« CC6 8, g7l 2 D6,
CC7 9, pgl 1L D7 .
u?
J 4 L bR
6 19 | -
‘_CS_EMEMTT\ L
74ALS32
74F245 u?
2 Al B]_]'S—D_O_,
«— ATl 3 a2 B2l D1 .
 AT2 4. g3l 6 p2
<« AT3 5 | aa gali® D3
- AT4 6 |55 gs | 14 D4
«—AIS 7 {n6 B> D5
«AT6 8 a7 g7 2 D6 .
< AT7 9,4 gl p7
u?
1 L DIR
> 3 19 |
- CS 0oDD 2 )
74ALS32
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74AL5273  V?
ATO 3y Q1 2
AT1 4 D2 Q2 5
AT2 7 D3 Q3 6
AT3 8 14 Qa2
AT4 13, 05112
14 15
ATS D6 Q6 g
AT6 17 D7 Q7 16 2
AT7 18 pg 0822 g
Vcc S
w
—DCRESET -
CCLK 11k 5 74ALS257 V7
uz g’ . 1A
74ALS273 ! ~ 3 4
3 57 oT12 S S 18 v
LAY Q22— = 28
6 7 ?
x—{p3 32 28 2 IMS G178 U? P?
%8 n4 Qa2 x s EN 5 %0 REDIL R_OUT Y veo
HSYNC 13 0512 13 135 3y[L2 511 GREEN G_OUT 2| aeen
VSYNC 14 | ¢ Q628 1L {4n \—7 P2 BLUE TR Re B_OUT 5
DE/BLANK 17, o726 10 1 4g a2 8 lps RO L Sdawe
9 4
CURSOR 18 | hg Q822 9 u? P4 2R *—q N/C
Vec > 8 1 10 | g 5
Ll eeer 10 15 11 GND
=0 RESET E | 11 1o .
1Lk 74ALS32 2], 1 L 61rep onD
DOTCLK 13 1 peik | — GREEN_GND
16
Vee BLANK IREF Vee 4+ 8dBLuE GND
T = LM334 u?
74HC166  Y? Do 17 L J S <
CRO 2ra PR DO V+ &
CR1 3 B <—D1—18D1 —4<10 Sync_GND ;\
19 R|2 o
CR2 4 «—D2 2 1oon
c 20 - X—N/C 'G
CR3 51, D3 D - i
CR4 10|, D4 2| V- *—==0 SDA %
D5 22 3 13 o
CR5 1 | D5 R? HSync
CR6 12, D6 0 23| 1
CR7Z 14 D7 24 B
H 1N4148 | D? ni DL
1
»%—— SER A 4 9
S/L 15 SHiD ,_AQ—ZGRSO L
L 9 ew Al 27 g
<« RAMDAC R 15 x5
CLK INH BAVSAC 25 | =
DOTCLK 7 Lk «—RAMDACW 4y
= U?  74ALS86
4
) 6 HSYNC_OUT
invertHSync E]
U? 74ALS86
1
3 VSYNC OUT
invertVSync 2
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