3 [ 5
PIO—IDE Bus Drivers
x—13 fq7 /MREQ
HALT}89. /HALT /I0RQ
RFSHEL-() /RFSH J/WR
M-85 /Mt /RD
A19
A18/TOUT
785180 A17 5
Al6
PTO—TDE.sch TEST A15 BusDrivers.sch
AlL
EH‘ AL3
Ul A12
ROM.sch ALl SD Card
AR
A9
A8
/BUSACK
CPU clock A7
/BUSREQ A6
6.144Mhz, A5
9.216Mhz, /NMI AL
12.288Mhz, or /INTO
18.432Mhz J/INTL A3 4
full or half can JINT2 A2
CMOS oscillator A1
ROM.sch AO Dcard.sch
JWAIT
/RESET D7
D6
D5
|/Q DECQODE JTEND1 DL Timekeeping
/DREQ1L D3
D2
CKA1//TENDO D1
CKAO//DREQO DO
vee /DCDO
GND /RTSO 3
GND /CTS0
[Odecode.sch GND RXAO imekeeping.sch
GND TXAO
RXA1
TXAL
ECB bus v Communication
CXS
vce
XS
RXS/CTS1
- rev. 008: use 74LS14 rather
3, than 74LS240
3 U3E 0 2
- 11 1 RESET) TO 74LS240 ON PIO-IDE SHEET
ECBbus.sch O aLsih Communication.sch
SW_PUSH c1
N8VEM
(L1 ; p1
cpP B_/RESOUT Q 5
3 O B_/RESET
O SWITCH_INV
KONTRON Copyright (c) 2013 John R. Coffman
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A19 = ONE when BUSAK is true

13

/W00)—2—cp
Must Be Zero[D7) 7HS17E g5 S IDE—RESET
U3t 8“ 10
Q2 g
Q1|3
Qo XALO

vee
o

U13C
741586

A19

u29cC 8
74LS32

104

5
1 /MREQ Q74532 6
1 q  u2o 3 4 d U298
24 74532
XMEM
o IR 13 | 5 -
P2 12 741502 >0 [/XMEM)
741514

J/RESET—L-fMr

Extended Address
Register

for 1M EPROM and
external memory

Al18

Ot
CE

A19
A18
AL7
A16
A15
AlL
AL3
A12
ALl
A10
A9
A8
A7
A6
A5
Al
A3
A2
AL
A0

27C080

(EPROM)
or 29F040 [(FLASH)

/WR

XA19]

CE
WE
OE

A18
AL7
Al6
A15
AL4
AL3
A12
ALl
A10
A9
A8
A7
A6
A5
A4
A3
A2
AL
AO

SRAM_512K

u3o
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A
®
U15A
5 | 741532 /C5-IDED hLe00 . 24 yssc 8
9 104 741532
u3B
£ o
741814
u26 u27
% AO 00 12 {/R00 % AO 00 12 W00
2 AL 01 %3 [/R0T) 2 AL 01 %3 12
A2 A2 02 R10 A2 A2 02 W10 ©
L R SERAE A2 PR /C5-IDEL 740532 |13
6 04 —xié 6 04 —xié e
2 E3 05 >1g—>< 2 E3 05 >1g—><
[/RD) B2 06 ~—=—x /WR)y— £2 06 ~—=—x
E1 07 L —x E1 07 L —x
7415138 7415138
9
/I0RQ O
u19c 8 —
FoaH Lo 104 74532 /LCL-10)
1
vee 1 7415240 INV,
? i P>Q O=—x /Tocal=10)PIO~IDE SHEET [focal=10 29 Lo
oe [/EXT=10) EXTERNAL 1/0 and
17 fpy U8 [/10RQ 134 74532 INTERRUPT ACKNGWLEDGE
2 3 7415682
4 5100
6 7 135
8 J_1q3
12 1 qs
14| 02
16 | gp
8
18 1q7
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IDE connector supports B—bit data transfers only
This is good for CF cards, but not most Hard Disk

R5 should be 470hm to 82ohm when U25 is LS—TTL

R5 may be 100ohm to 2200hm when U25 is ACT—logic
Adjust 'R5 so that D4(LED) draws 10—-20ma, depending upon
max. current rating and desired brightness

drives
IDE—/RESET 1 20 2
D7 3 4 D8
D65 6 JD9
D5 7 8_JD10
D49 10 Jp11
D311 12 p12
D213 14 JD13
D115 16 D1k
17 o 18
194 & 520
SR
=z
o
U I
CABLE_SELECT g
ol
|
Ll
o
(o]
O
[RESETy—2—10s 00342
[/BUSARy—¢—i13 012012 "
from |0—DECODE sheet [/local=10 5 12a 023012— >
L o 03309 1R0) pe _ /ReseT 9
Latch on ROM sheet [IDE—RESET % 10b 00602 = <
[RESED—211b ﬂ 0160~/ —{B_/RESOUT
17 12b 02602 B_/HALT
JAATY—L. i3 U25 03bp—=—
—{JOOEa 7415240
+19d0¢b
VC
AV
RED/GREEN ow= o
bi—color LED 44‘ o S IDE active
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8 N\
/BUSAK u17c 10

741502
[RD—-G J

BUSAK)—2 U174\ 1 non-DMA read

3

includes INTA

741502 /

1 2
T4LS14
DMA write
9
u15C 8
10 741500

non—local 1/0 or
non—local Memory access

[/MRED—1-0

[B_/WAIT—2—{0a 00a18 WAIT)
[B_/BUSRQY—2—|I1a 01al—16_/BUSRA)
B/INT—0 1124 02a-1% [7INTO)
[B/NMI—8— |32 03a—12 F7NMTY
Pry—LL o 00b—2—{E_/CLK)
[/BUSAKY—L3 |1 J[]ﬁ 01b—L—B_/BUSAK)
/MI—15 12 02b—2—{B_/MD)
[/RFSH—L2 136 U22 03b—3[B_/RFSH)
1 dota  74LS244
19 Jokb

/MRERQ is asserted during external DMA only
when External Memory is"NOT selected.

U19A 3

U158 6 DATA-IN

{B_DO
(B_D1
(B_D2
(B_D3
(B_D&
(B_D5
(B_D6
(BD7

O Q0[O [N [ (NN

(N

5 o 741500

2 O 74LS32

U178
74L502

[BUSAK

10a
I1a
12a
13a
10b
I1b
12b
I3b

1 Jota

BUSAK)—L2oEb

00a
Ola
02a
03a
00b
01b

Uz23 03b

74LS244

16Mb Extended Addressing

75415255
u18
BO 1? B_AD)
B1 16 B_ALy
B2 15 BADY
B3 14 B A3Y
Bh 13 B ALY
4[:77 BS 12 BA5Y
B612 (B AGY
8711 (BAT)
During normal (non—DMA) activity, the /MREQ on
the bus is only(asserted )for External Memory requests. 7HLS245
9
18 (5 A8)
17
B_A9
16
B_A10
15
T B_A11
rev. 008: 74LS14 moved to RESET 3 B_A12
circuit. 74LS240 on PIO sheet substituted %2 B_A13
B_A
11 5ALS
74LS245
u21
B0 1? B_ALb
B1 16 B_AL/
B2 15 B_ALB
B3 14 B_ALO
Bh 13 B_/RD)
4[:77 BS 12 B_/WR)
B6—12B_/TORQ)
B711 x
74LS245
Copyright (c) 2013 John R. Coffman
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vee
Q

VDD

CardDetect

1 /CD1 ~
1N4148 U10A 3 1 /€D2 x
2 741538 Qs /CD3 9
02 sD-DI_2 |, /Cok E
s S WriteProtect
o5 7| 5o SDCARD—MINI_O4
LP2950-3.3 SPI
SD-CLK_ 5 L 1« wp2
VI vo VDD WP1
% C2 C3 hajas nn
— | 5Z g
10uF 0.1
Jameco part
no. 1323397 | O M| O
AV
Koy k) 1S240 —— SDcard READBACK
13
741586 11 2
0 00
WriteProtect 12 u13db 4 ‘1: 01:
/¢S g 12a 02a
13 03
WriteProtect 11 ‘Og OO;
135 l1p ﬂ 01b
HCD CardDetect | /INTEN_15_| >/ 02h
/IPEND_17 13, y9 o03b e
1
[fgQoEe  74L5240 rev. 008: update RR2 & add
[/R01 19 Jokb RXS pull-up. -
[+ 4
QH ')
- o
4 Active LED
A
U108 6
4 1o W % C?ZS 5 741538
5 D1 82 [~ 7 SCD
or 6 /SCD
0612 {02 8; 10 INTEN 9
U12 5[~ 11 /INTEN u10C 8
wpil/ JINTZ
VOLTAGE DIVIDER: 13 |3 g%x 10 741538
2700/4700 or  3000/5600 9 Q3 O=—x
5% TOLERANCE (GOLD BAND) T PR 7415175
/RESET q Mr
SCD__ 1 /SCD__ 4
U13A 3 /IPEND -
JHCD. 2 741586 JHCD. 5 Copyright (c) 2013 John R. Coffman
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N
2 |, 3

L3,

« 74LS125

Q0 2 vee
Q1 —3 T
Q2
i Q %g ﬁu u7
g5 % 7 g
>
. 2415174 Q5———xX SCLK DQ (D0 )
/W10 Cp 5 A RST
/RESEDN—L-Oir
o 2_IXTAL1 P7
3 o VBAT O—B_VBAT
DI—XTAQ z s
= Super Capacitor
32.76BKHz 6pf al p51302 - = e.g. Jameco part
a no. 142949
o
P14
Y4

Combine with + terminal of super cap
to form a 2—pin alternate external battery
connector, if desired.
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vee
o

rev. 008: use 470 pull—up to
VCC instead of 220(5)
8 7
C1 VCC P3
13 ¢t /DCD /DSR
15 14 RD RTS
E C2+ Vit ——X D CTS
C2+ vo 12 DTR /Rl
10 | oo v 17
16
c2- U4
MAX233
TLIN T10UT =2
T2IN 120Ut (4
R10OUT R1IN g
R20UT R2IN -1
rev. 008a:. R11-R12-R13 termination combinations suggested:
vee 300 - 150 - 300 120 ohm termination
330 — 150 - 330 122 ohm termination
1200 - 120 - 1200 (114 ohm termination)
obsolete:
1200 - 150 - 1200 (141 ohm termination)
RS—422 full duplex
twisted pair
rev. 008: swap pins 3 & 4
A 8
RXAL}—2 RO B 7 6P4C / 6P6C Modular
Connector (top entry)
U6 <
3 6
[TXAL) " maxsee7 ZI
Y
Connect with Telephone ﬁvoice)
cable, not Telephone (data) cable.
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C96ABC

/N OVIUMd

ICE 765 AW
82¢ 723 {aN9)
vzZe
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g9t rreg -
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208 555 D33/ "8)
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o8t E _
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V8T g7y HIV 9)
oLT ; _
9.7 F7Tg w1/ 4] _
VLT Ty — ova/ 4]
297 5775 031/ 4] _
997 57g sy1/ 4|
VoT %
R 100 -
957 Fe7g 941/ 74|
Vsl ey _
O 10°9) _
847 7g L341/79] _
Vol v 6TV 8)
2T 1 BIV 8) _
857 575 s10°8)
e -
22T 51 LIV 9) _
977 575 %107 9) _
VT o7y = lva/~9)
21T (15 131/79)
817 75 c10°8) _
VIT 7w — vdsnNg/"9)
o07 E
807 575 z10°8) _
V0T o7y — LIVM/~8)
) Y
86 —¢g 110°8)
V6 v — v g)
wr—@e
88 53 0107 8) _
V8 v — v g)
oL D)
8L 75 60°9)
VL Ty — hy g)
e Gar))
89 33 80°9)
V9 3y — v 8)
2 v
85 =g L2V 9)
VS oy - va9)
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87 Fog 9zv 8) _
el - ca9)
T
8¢ 5 cZv g)
Ve oy - 90°9)
o oD
97 5 hZv g) _
VZ v sg"9)
2
8T 15 D0A
AL
9d O viuMd

R

vee

J_CSJ_C&_T_(F_T_CB_T_CQ_T_CiO_T_Ci 1_T_C1 ikiﬂ_ci A_T_CiS_T_Ci G_T_CiLT_Ciﬁ_T_Cig_T_CZO_T_CZ J_CZ E_EZﬂ_C2 A_T_CZE_T_C26_T_C27_T_C2B_T_C29_T_C3 O_T_C} 1_T_C3 E_T_CES_T_CE A_T_C}S_T_C} E_T_CELT_CEE_T_CEQ_T_CA O_T_Clo J_CA 2| C43

John R. Coffman

Copyright (c) 2013
NBVEM Users Group

File:

ECBbus.sch

Sheet: /ECB bus/
Title: SBC Mark IV

[ Rev: 008
| 1d: 6/9

Date: 17 mar 2014

Size: AL
KiCad E.D.A.




