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Schematics

This appendix has all of the original schematic drawings, in their proper order, for
your perusal. The schematics accompanying the text in each chapter are slightly
different, because I omitted some connections that weren't relevant to the subject at
hand. Here, you'll get the full story.

Each pair of facing pages holds a single schematic page with about an inch of
overlap. The two dotted lines near the gutter in the middle mark the overlap
boundaries, so you can rejoin the pieces fairly easily: squash the book down on a
copier, blip the Copy button, trim one half to the line, overlap it with the other, and
paste ‘em together.

The source code diskette includes these schematics as TIFF files that you can load
into nearly any graphics program and print on your own printer. After you
decompress them, they’ll take up about 3.5 MB on your disk and even more when
you import them as graphic files. Check the ReadMe file for more information!

You'll find tables listing all the 1/O ports, control and status bits, and memory
addresses, as well as a Bill of Material, after the schematics. You can use those

tables as a ready reference as you trace through the schematics.

Enjoy!
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The Embedded PC's ISA Bus

Sustem Interface

Interrurts Eus Data®

Eus Addressi

Eus Controls# 1

I0 Decodes|P

—LCD Addr Matchib

—Mem Addr MatchIK

Mizc Controls#

SYWSINTF.SCH
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10 Dewvices

#Eu= Data

us Address

#Eus= Controls

1o Decodes

LCD Addr Match

#Hisc Controls

Imterruets P

IGDEV.SCH

Memoty

#Eus Data

us Address

us Controls

Mem Addr Match

$#Mi=c Controls

STSMEM . SCH

Schematic 1
Board Overview

The Firmware Development Board has
three major functional blocks. The next
pages explore each block in detail.
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The Embedded PC's ISA Bus

ISh Bus Interface

I2 Address Match Bus|ﬁddr"ess:

ius Data®
Mem Addr Match Bus Controls#

LCD Addr Match

BInterruets

|
|
|
|
EUSIMTF .SCH |
L
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|
|
!

Address Decoding

us Address 12 Decodes H———
‘@’ 10 adarels Mat ch ——————————

#Eus Controls |

—LcD ﬁdJﬂr" MatchiM
—Mem Addr MatchiM

ADDRDEC.SCH

HWatchdog & RAM Backuke Poueir'

#Euz Controls Misc Ccl,n‘tr"olsﬁ

WAT CHDOG . SCH
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1= AddrescP

Bus Data#

Eus Address |

Bus Dats

. Contrals#

Bus Controls

O DecodesP
cess MatchiM

iddr MatchM

10 Decodes

iddr MatchiM

—LCD Addr Match |

—Mem Addr Match

Controls+#

Misc Controls

Schematic 2
ISA Bus Interface

PC System and ISA Bus Interface
These three blocks connect the Firmware
Development board to the PC through
the ISA bus and a few external wires.
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Schematics
|
|
—IOCHCK |
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! BEN Bus Controls+# Bus Controls
—T Ol
f —IOR
T ALE
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—LCD Addr Match
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=IO Addr Match
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| ZESMemkt o copcmr

| DATABUS . SCH

1
2
= | Use one 10 or 100 nF bypass cap for each IC.
g Depending on the board, you magy also need
S | twe or more 1 ar 10 uF bypass caps
[
I Take =great= care to avoid shorting the
=] | rower and around planes...
_9 One short will blow the pousr traces right of f
[u] the back of the board.
11 sDE | Replace them with MHire-krae wire rather than
= SD9 heavy hookue wire if you do screw up.
=
13 |
16 5D
=20 .
3 | Schematic 3

L
=l

| ISA Bus Connections

| The two blocks on the left represent the
ISA bus connectors. The A & C pins are
on the component side of the board, the
| B & D pins are on the solder side.
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Bus Controls

-

—BSMermR
—ESMemk

PFPFPPNH

mmm
R R
0-t| | ol
|||
T[T
1| o)

|
|
|
|
|
|
|
|
|
|
=== |
|
|
|
|
|
|
|
|
|
|

R
1 EALS
ESiE— eala
Bt 12 EALS
e [1a EALZ
23 = EALL
o2 e BA10
B2 [z BA
£l s BAS
SzZ4c
R
1 Ba7
B2 1% A
E AS
BS 5
gc L2 gf
g2 s EAS
g2 [LE BOZ
g i BAL
g ! BAD
-5z245 Eus Address

Schematic 4
Address & Control Buffers

and loading on the ISA bus. The buffers
are always active, so their outputs always

|

|

| : : -

| These chips provide the proper isolation
|

| track the current bus signals.

|
|
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Eus Data

O O O O O
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(o ] £E3) R (R i o
ay
=
|

Schematic 5
Data Bus Buffers

These chips provide bidirectional control
of the data bus signals for 1/0 and
memory accesses. Note that memory
accesses use 8-bit transfers, not 16-bit.
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| Schematic 7: Watchdog and Battery Backup
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cking

LCD Controls4

LCD Controls4

Bits

Interrurtsik

InterruptsP

Interrupts

Schematic 8
I/0 Devices

The Firmware Development Board
includes three main 1/O devices.
Details of each gadget appear in
successive pages.
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Schematic 9: Timer and LCD Clocking
The 82C54 timer can supply generally useful interrupts or

for most of the support circuitry in this schematic.

|
|
| control the Graphic LCD interface, the latter of which accounts
|
|

P
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EEE] —PC Write LcO

—LCD Addr Match
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Schematics
I
Data Buffer
| 2 L4z =] ch DO
=18 Bllizrcro
ers | 41hs pBE |16 Lcb b=
S S LCD D
£]f2 B33 1¢p pa
| |8 EZ [z Lép oo
Elhs go iz Lo De
| 9| hi Be Ll LD D7
—PC Access 19 o
—‘PC Read LCD i
TAL5Z245
|
LCD Refresh RAM LCD Data Latch
| co a0 1o[= 1 LCD DO o po 322 2 LCD DO
L L L L =+
LD AL 5] 87 PO [MErco bl icop o1 a bl 20 ITETCEp b
| LcD Az N o3 [12 Lch D2 LCh D2 7 pnz a5 [ 6 LCD D2+
LCD Az il s oz [I5Lcb De LD D2 &5 a3 LCh D=+
LCD A4 £ pa oa [LE LCD Da NLCD D3 I=|n%  an LCh Da+
| LCD AS = ac oS ¥ LCD DS LoD DS 4 oS a5 LCD DS+
LD QE f oE D& 2 Lch 3§ LD DE i D& aE LD 3E+
| :gg g 2E a7 o7 9 LD D LoD D = o7 a7 LCD D7+
L0 Ay __za] RS id oc
| LCh Aio =1 pa, 19,25,
LCO il 23] A1)
LCD ale 2] h7s = 7ALSI 74
| LCD AlZ 26| a1%
| LCD Ald _ 1]A75
20 | ==
TE
=%
| HE
UE&E B2256
[og | 24 14 1z
Sok iz]f i‘i Oié
ate Sunc 15, I ¥§ C: El
?4L51T9
+Dot Cloch
US&A |
Cloch =2 4
R
[ = =
== . B iE e 5 —Clock Stall
! s Y§p Graphic LCD Connections
TALS1%0
| D Controls
| #Eus Controls
| GRLCOCON.SCH
| Schematic 10
| Graphic LCD Refresh RAM
| The LCD Refresh RAM address can
& s mom | come from either the LS590 Address
Counters or the ISA bus through the
§a  usso | LS245 Address Buffers. The LCD
11 —FC Adcess
13 panel sees the RAM output through a
7aLcos

latch and multiplexer.
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LoD Controls

Frame Counter |

—Frame Sunc +0.0 usz L Elink
11 oLk an |5 Alternste Frame
+Frame Sync +0.5 z 121 ZE KEN aE [ _|_—|_ us
i = 1.8 = 4
WCC O——= CCLR QC —=— ra | - = DC
13 9D ie bl
RCLK QE = & = Dz
QF [— =2 D3
1 14 6 2 secC [=
L9 a2 =104
= aH =E5 = D%
= | —LCD Clock = e
rCo p—2— voe o121 p7
F3LSE90 | Elink Rate O i1 a
Elink Rate 1 io E
| Elink Rate 2 El c
Choose bBlink ranos i
to suit wour panel | 18
= Ta
| JP10
+Frame Sunc +0.5
+2x Frame San' 32 I
JP11
+Line Sunc +0.0 1
+2x Lineg Sunc 32 .
| JP1Z
—Lot Clock .~ 2, 1 =
+C0ot Clock I z a
—2x Dot Clock | c &
Uisg
| s
| 1.8
Alternate Frame
+Enable Display
LCD DOsB |
LCD D1skb
LCD DZ2sb |
LCD D37B [

Bus Controls

Bridge is=s
100 PRV 1A
DIF package
or discrete
1N4O01l diodes
D22
F1

24 VAC by 4

PHONE FPLUG

=Z7 M D

= RELI

s Pl

clii
200 uF/S0WDC +

3|

iN400L
uss |
LHEZ7T
21 vIN vour —= }
B
R&4
al 120
L |
RES
Z K Fot RS
= CE
ino nF &30

— C8 i
100 nF + 10 uF. 35 W

Connect all LCD ar
to board sround gl
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Schematics
|
| LED Data Multiplexer
=)
LCD DO+ Do 2 4 LcD DOsE
LD Di+ [ pa 5|18 7
LCD D2+ 1 Ol S|25 oy | 7 LCD D1sb
LCD D2+ | OE & | 25
LCD Da+ | DZii|Z .| 2 LCD DZsb
LCD DE+ Dei0 | 35
LD Da+ [ Dzia | . 4 L2 LCD D3sb
LCD Dv+ DriZ | 4
1| =
BB
| —=]2
15 TAHCT 157
Elink Eelection
nate Frame
L e
= 2 od w2
=215 -
2 D=
=D
—[¢b cClock =52
woo o—i=] D?|
Elink Rate O 1il,
Elink Rate 1 101g |
Elink Rate 2 g c
[l
= 74LS151 4+Dhisable Mux
JRL0 !
: . l
2
q 3 |
JEL1
I . |
2
3
| woo
JE1Z | o C|:f'0
. +
C% ‘2‘ 1'5 FA35 W
—ds & | H
| LCD Connector
JE
| +Framse Sunc é 3
+Line Sunc = :
+LCD Clock 2 s
ne | M Drive S 10
T —LCC Supply 11 1z
ay +Enable LCD 1= 14
| —Contrast 1= 1e
Lata O i7 ia [=] Data O LoD DI +
! Data 1 1s 2o [=] Data 1 LoD DS +
[ Data = 51 == A Cata = | LCD DE +
Data 3 2z 24 A Data 3 LCD D7 +
| —1 25 z&
i K1 —‘
a1 < N
2ZNZ2907A "
M LCD FPanel connections are MNOT
s=tandardized... expect to solder
@ the other end of this ribkon cabkle
directly to the rpanel with lots of
= RELhY DPDT tuists and turns...
L ree Schematic 11
| Graphic LCD Power & Connections
TS50 nr T 50 wrvms vy | K e The power supply can handle a wide
n u T I
1o nF | variety of panels and supply a fatal
| overvoltage if improperly adjusted. The
| LCD Connector does not match any panel
m 9,
Connect all LCD arLd FoOWEr arounds = I've seen!

to board ground P}ane at one roint
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Eus Data

I Decodes

LED bBute walues...
Before After
Char NOT NOT
Cinw D (direct?
u] TE g1
1 30 CF
2 &0 22
3 72 =1=3
4 33 Leley
= EB Ag
& EF Al
T = aF
e TF 20
2 =3 ac
A TT =1}
E 1F EO
< 4E Bl
=} in) c2
E 4F EO
F 47 ES
[l [nl=} Fa
t oF FO
F &7 98
— oz F7
a
F E
L]
E <
| DF
=}
Segment Location
T
ulul
Lakbel
text

| R1¢
10+
| sIP
uz
NEBE—t5{e: =15
Ebs 2 ez B2 (L
ELs — a3 B2
ELd F={ra Ba 35
ED: £las Bs [
[ EC'L =] %5 EB& iz
I EDD 5] 87 BT T
As BB
—Rd Port 1E 129 .
i LEL
= 745245
R2¢
| 10+
| uio
i .
Lt Zla1 e1 (8
Eoie T o492 EZ I
Eoiz T & H2 BI e
B =94 E4 I3
St —+ S5 es 85 2
Eo Tlaé e 2
a7 BT 55
ED 587 BT
[
19
G
T s
= TAL5Za5
| A
| R1
| 330
U7
.__EDO 3 2
B L a8 29 [=
EOE il SR
EOS 5|02 =
ED4 3 >
o 2104 44 (2
EX- 05 &5
BO6 17| bz o2
EDT B
| 07 @7
1
—Wr Fort 1E 119.9C
LK
= | A543
| h\
| RZS
330
| ug
.__EDs 3 2
EDD 2|00 29[
Boio [ 7|0l SlE
i
BOIl " | D2 2215
< 2
BOIZ 1:|D3 23 [
< £
BOls {1a b3 22
ED1d 17
EDIE ;1= |05 28
= D7 @7
1
—Ti9.9¢
Fidelk
= T 5E7a

Most two—digit LED assemblies
have rin 1 located here...
but 3 little probing will
make sure if Yours is unmarked
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Schematics

oo
RILG
10k Eottom switch
us stf 1
2la1 B1 HE— 1 = | LE
S8 gpe =T L
= A3 B3 3¢ T S — s =
=1R4 B3 Fa— = w2
£1Rs E5S = w— 2
Bine £t HE— =P
-
Zlas pe LI & — 2
1?CG | Voo
DIR
- 73L52a5 L
R24
lDlK Tor Switch
uio | =9y
2la1 B1 2 R — i 1=
Hez B2 =l =
24 AT B3 He— 2 — =
24 A4 Ed 53 = m—— 75
4 As  BS E— = w— 2
Rl e H==H
-
2 ins B 2L | | — 2
l?CG
DIR |
= TaLS=4%
| NMCC
&
$ | e F E o lc B |n pF $
|13 e
Rl|
Right Digit
330| CLSD 2
v
2{oo g0 |
e P FT
fHoz w2 i
203 a3 }
=ipa a4
s as i
fipe as
D7 a7 |
J.C Common anode
11 gEK seven seament
| WCe Dusl LED digits
TALSET S o
| z F [E b lc B o loF
[ [ | | | |
FEFEFErEFRCECRY
Rz Left Digit
220 CMSD D
us .
2loo oo -2 Schematic 12
DL @il .
R — LEDs and DIP Switches
2{pa oa HE—
dios as 42 . . . . .
5|58 S[is These simple circuits provide convenient
—idoc access to the firmware and show whatit's
LK . . . L .
warsT7a doing. You can easily modify this circuitry

for general bit input and output.
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The Embedded PC's ISA Bus

BBl 500 @0 = -Eppeted
ERE Tkl ad ~LCD Datols
ED: 5|5 o2 +LCD Dats 2
EDA =103 o3 [1Z =LCD Daiale
EOS 3 S +LCD Data's
Io Decodes LS at —
b S bR
D7 av L
1
—Wr Fort iC 928, |
TALE=74 |
uz7
|=1n}=] 2600 ao 2 batchdog 409919
[=]el=] Y 01 a1 E +Enable RAM kHrite
E0i0 7|51 21 e +bce400 Dita out
ED E i
EDiz 1= |03 93 o wicp E ,
Eoiz 14 D3 22 S =ct e
E01a 17| BZ 2% ~Lcb RS
ED 1S g b7 a7 —Enable D?ta Qut
1
s |
= A 5273 |
| U&D
uzg
o
BBy =81 Bi S EERRITEty 2
ED: 3]AZ BZic 160 Dats
EC = S|h4 B4 |15 FLCD Dats]z T40
ED- E 4 +LiD Datola
I 71 8% ES [z =LCD Data =
EDG 5195 BS 12 e Daiale
EOv 5] A7 Ef [II =ICD Data'v
—Rd Port 1C 15 o |
o1k
TAL5Z45 |
uzg |
|=]n=] 2lh1 B1 8 —Fouwer Alert
EC 1L EBER 7 —Fushbuttdn
EDi0 492 E2 i 3052400 Dits In
ED = S
et a3 B4 H3 |
BRis tlas BS 3
Eois 1eé BE -
Ecic o A7 ET AT |
)
G
i |

T4LS245 |
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Schematics

=[] CH R = | D

Suggested header
for ld4—pin LCD cables

10Data
1-2Data
14Data 7

1
=
= E E
Dats O ?++l§ Oata
5
1
=

LA CH [

CON14AaP

Keep the cakle short!

oogle

M MWrite

ta Out

LcC1
CHC—20434

O o0
(Sl

el ) el L) )
=
v
| oo f o o o (o
i R ] (o )

+
T
ol

ENABLE

RO —HR

ta Out

=~ [T {1LA1| | CHd] B[ [0

ful
(al

REG SEL

(B E || O 00 -]

i
Contrast RGT VEESCOMTRAST

Less

ﬂk e

Firnout is tupical of small text—only
Mare LCD pansels based on the Hitachi
Voo HD44720 controller chip.
2.5 K Firmware suprports uwe to 4=x20 panels
= using S—data—wire interface mode

uz4

DATA
GND

L1

= TEZ400

Hold DS52400 with pins down,
flat side facing you...
Pin 1 iz on the left

Push to:
Enakle BIOS sxtension disk load
RSS isable BIOS extension during boot
10 K

S3
—

n
ta In

Voo
E O O
<
JPE To front ransl '"kedboard inhibit"'
kew—lock switch

Misc Controls

Schematic 13
Character LCD and 1/O bits

A small text LCD panel can be a useful output
device for many systems. This I/O port design
eliminates the need for a direct ISA bus
connection with all its timing complexities.
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The Embedded PC's ISA Bus

Choose =one= memory circuit

Eattery—Backed RAM

[FFem Addr Match
Bus Dats

HMem Addr Match

#Eu= Data

us Address

[Eus Address

Bus Controls

$#EL= Controls

Misc Controls

lizsc Controls

3

BATTRAM.SCH

EEFROM

HMem Addr Match

$#EL= Data

us Address

#Eus Controls

lisc Controls

E 3

EEFROM.SCH

EFRGH

Mem Addr Match

#Eus Data

us Address

Conmnfiguration Jumpers

Firm 1 Fin 20 Fin Z& Fin 27

#Eu=s Controls

Backup Meos

EFRGH.SCH

Fin z2&
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Schematics

Socket Configuration

2K

Pin
FPin
Fin
Pin
Fin

Static RAM (622562

1 — BAR1l4

20 — (Power OKI AND CMem Addr Match>
26 — BALZ

27 — (Enable RAM kritel AMD C(BSHMembk
228 — Backur Vcco

2K EEFPROM (22C64A03

Fin

Pin
Fin
Fin
Fin

22K

Fin
Fin
Fin
Fin
Fin

no connection (—Busy outl

20 — Mem Addr Match

26 — no connection Ctie high for 8K RAM>
27 — (Enable RAM Hrite AND (BSMemk?

28 — +5 W

EFROM C2TZE6 D

1 = +5 W

20 — Mem Addr Match

26 — BALZ

27 — BrR14

28 — +5 W

Schematic 14
Memory Options

The Firmware Development Board can
support nonvolatile memory with
EPROM, EEPROM, or battery backed
RAM. This schematic shows the various
connections and jumper options.
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Eus Data

Misc Controls
Backup Yoo

[Bus Address

CAUTION!
CHOS RAMs reoguire
200 wV of Voo duri
to enter power—dow

Use HCT or HCTLS o
-.. do not use C,

Yoo for the —CE aa
come from Backue V

Uzin
1
2

|

I ;7 .
| TAHCT

|

[FHem Addr Match

—Pouer OK

—ESHemR

ULleD
+Enzble RAM Hrite

F4LS00

—ESHermk
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Schematics

|
.
|
| 23
| 100 nF
| 2
=]
CMOS RAMs reguire 7CE within EBOQ i0 Ao v DO E]u]
ZO00 mv of Voo duribg backue Ef E] AL C D1 ]
to enter power—down mode Ef- =] gz <~ pz Lz
EGZ i L2
Use HET or HETLS ghtes on —cE. .. Aa =| A% & L b4
. do rnot wse <, HC, or LS! AS = T DS
AE a] 8% D% e eoe
= Hne T D& =
Yoo for the —CE gake must A El e D7 El Cr
come from Backue Yoo ] 25 | ne
A =49
min 231 A7,
All =23 ALl
| Balz 2 lnis
EAl3: =26 ALz
N U31A EAlg 1 aLa
3 20 | ==
2 Fz|sE
20 e
TAHCT3Z
uzo
BZEEE

UleD

FA4LS00

11

| Uz 1B
4

=]
| =3

TAHCT 22

Amber

Wi
LED 230
f/S HCTZ245

ON = kHrite Enabled

|
|
|
|
D21 R4
& | | 1z K—/\/\/\—ovcc

Schematic 15
Battery backed RAM

The MAX691 you saw earlier controls the
Backup Vcc that drives this RAM and
HCT32 gate. The RAM is normally write
protected to prevent accidental data
changes.
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The Embedded PC's ISA Bus

Eus Data

[Eus Address

[FHem Addr Mateh

Bus Controls
—ESMemRk
UlEC
Misc Controls 1z
l\+Er"|al:.le RAM Write 13
7aLE
—BESMembl

1.8
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T
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Schematics
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| [=J=1u] 10 423 1 ECO A
| Eei 91a7  0i/bi |42 E01
BAz T Az 0=2/D2 EERS
| rT—- Y eIy
Sai—aA5 05/Ds L EEZ
| EAT = | A& 0E/DE 5By
ER 2E AT Lo viry
As
| Bag—=11 A2 L
Ald —-BUSY
|
1 —CE
| el
| EEEET)

Pull pin 28 khigh for
SK static RAM chig

Hrite

LED
1.8 HCTZ24%

OM = MHrite Enakled

Schematic 16
EEPROM

Firmware polling determines the write
cycle duration for this EEPROM. This
chip must also have write protection to

|
|
|
|
|
|
|
| prevent accidental changes.
|

|
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The Embedded PC's ISA Bus

Eus Data

Eus Address

uzz
BAD 10 [ oo L1 BOO A
Baz—51f% o115 Eps
EE il A 92 15 ED=
EAd =1 72 0% e Epa A
EAS = A4 23 i+ BT
Eas = As g [LZ EDS
E E o5 18 BDS ~
BT ol °% 15 sov
EfE .| A7
BEAD 24
AZ
A0 2
a1l == H10
ALl
Blz 2 1.33
EALE 76| A1s
BAla =7 | 013
20 | ==
[=Fem Addr HMatch —ESHenE 22 %
Eus Controls voo o—2 | wpp
R T

Schematic 17
EPROM

This is about as simple as a memory
can get, even if the address and data
buffers did appear on previous pages.
You obviously don’t need any write
protection for an EPROM!
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Schematics

Port Addresses

You will find all of the Firmware Development Board I/O port addresses and bits
defined in \ISAbus\Code\Micro-C\FirmDev.h.

U14, the 74F521 address comparator, decodes all I/O addresses from 0300 through

031F, even if the board doesn’t actually have any hardware at a particular address. The
Firmware Development Board hardware uses these I/O addresses.

Port Read Write

0308 Timer 0 Count/Status | Timer 0 Count
030A Timer 1 Count/Status | Timer 1 Count
030C Timer 2 Count/Status | Timer 2 Count

030E unused Timer Control Register
031A unused Graphic LCD Controls
031C Board Status Bits Board + Text LCD Controls
031E DIP Switches LED Digits (7 seg + dec pt)

See Schematic 12 for the bit layout in the two seven-segment LED digits at 031E.

Control and Status Bits

These bits at I/O address 031A control the Graphic LCD Interface. Because the
interface is write only, there are no corresponding Status bits:

Bit Write Function

7 unused

6 - 4 |Blinking MUX selection
3 unused
2

1

0

Enable LCD Panel
Disable Blinking MUX
Enable Address Counters
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The Embedded PC's ISA Bus

These bits at I/O address 031C control various functions and report status conditions

throughout the board:
Bit Read Status Write Function
15 unused -Enable Data to Char LCD
14 unused +RS to Character LCD
13 unused +Rd/-Wr to Character LCD
12 unused +E to Character LCD
11 unused unused
10 +DS2400 Data In +DS2400 Data Out
9 -Pushbutton +Enable FDB RAM Write
8 -Power Alert from MAX691 | Watchdog Toggle to MAX691
7 -0 |Data from Character LCD Data to Character LCD

Memory Addresses

The Firmware Development Board occupies two distinct blocks of the CPU’s memory
address space, as defined by the jumper settings for U22 and U36. The settings used
throughout the book are defined in \ISAbus\Code\Micro-C\FirmbDev.h:

Address

Function

C800:0000 - C800:7FFF

(E)EPROM or RAM

D000:0000 - DO00:7FFF

Graphic LCD Refresh RAM

330



$ Embedded PCs ISA Bus.book : Schematics.fm Page 331 Tuesday, July 1, 1997 7:32 AM

Schematics

Bill of Materials

This list includes the parts required for the Firmware Development Board, with the
exception of the prototyping board itself and sundries such as sockets, jumpers, bypass
caps, and so forth, all of which depend on how you plan to construct the hardware.

Remember those bypass capacitors! Although the ISA bus circuitry doesn’t run at warp
speed, you must still pay attention to your construction techniques. A prototype board
with solid power planes will work much better than daisy chained Wire-Wrap links.

The EEPROM, EPROM, and battery backed RAM share common circuits, so you

won't need quite as many parts as you see on those pages. Decide which versions you'll

build and plan accordingly.

Most of the LEDs appear in the two seven-segment digits in Schematic 12, which
doesn’t show their reference numbers. The remainder, all discrete LEDs, are scattered
over the board to indicate key logic states.
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The Embedded PC's ISA Bus

Item Quan Ref Description Item Quan Ref Description
1 1 BT1 3v Lithium R3 330
2 2 cl 47 pF R4 330

c5 47 pF R5 330
3 1 c2 1 nF R6 330
4 4 C3 100 nF R7 330
Cc6 100 nF R8 330
c8 100 nF R9 330
c9 100 nF R10 330
5 1 c4 1-10 nF R11 330
6 2 C7 10 uF/35 v R12 330
Cc10 10 uF/35 v R13 330
7 1 cl1 200 uF/50vDC R14 330
8 21 D1 LED R15 330
D2 LED R17 330
D3 LED R18 330
D4 LED R19 330
D5 LED R20 330
D6 LED R21 330
D7 LED R22 330
D8 LED R23 330
D9 LED R25 330
D10 LED R26 330
D11 LED R27 330
D12 LED R28 330
D13 LED R29 330
D14 LED R30 330
D15 LED R31 330
D16 LED R32 330
D18 LED R47 330
D19 LED R48 330
D20 LED R49 330
@ D21 LED R54 330
9 1 D17 1N4148 28 7 R16 10 K
10 1 D22 BRIDGE R24 10 K
11 1 D23 1N4001 R38 10 K
12 4 Jp_1 JMP 2X2 R53 10 K
JP_20 IMP 2X2 R55 10 K
JP_26 IMP 2X2 R66 10 K
JP_28 IMP 2X2 R67 10 K
13 1 3Jp_27 JIMP 2X3 29 6 R33 4.7 K
14 3 JpPl HEADER 5X2 R34 4.7 K
JP6 HEADER 5X2 R35 4.7 K
P9 HEADER 5X2 R36 4.7 K
15 5 JP2 MP R37 4.7 K
JP3 MP R56 4.7 K
JP5 JMP 30 1 R39 25 K
JpP7 JMP 31 1 R40 2.7 K
P8 MP 32 10 R41 R
16 3 JP10 3 HEADER R42 R
JPl11 3 HEADER R43 R
P13 3 HEADER R44 R
17 1 J1P12 HEADER 3X2 R45 R
18 1 711 CON AT62B R58 R
19 1 32 CON AT36B R59 R
20 2 33 CON2 R60 R
14 CON2 R61 R
21 1 35 CON14AP R62 R
22 1 136 CON26A 33 1 R46 560
23 1 K1 RELAY DPDT 34 2 R50 2.5 K
24 1 Lcpl DMC-20434 R57 2.5 K
25 1 Pl PHONE PLUG 35 1 R51 45 K
26 1 Q1 2N2907A 36 1 R52 15 K
27 35 R1 330 37 1 R63 100
R2 330 38 1 R64 120
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Schematics
Item Quan Ref Description
39 1 R65 2 K Pot
40 1 R68 680
41 2 sl Sw DIP-8
S2 SW DIP-8
42 1 s3 SW PUSHBUTTON
43 14 ul 7415245
U2 7415245
u3 7415245
vl 7415245
U5 7415245
u9 7415245
ulo 7415245
u20 7415245
u2l 7415245
u28 7415245
u29 7415245
u46 7415245
ua7 7415245
u49 7415245
44 1 U6 7407
45 5 U7 7415374
u8 74L5374
u26 7415374
u27 7415374
u48 74L5374
46 3 ull 7415139
ual 7415139
Us6 74L5139
47 2 ul2 741.5138
ul3 7415138
48 3 Uul4 74F521
u22 74F521 *3E*
u36 74F521
49 1 uls 7415221
50 2 Ul6 74LS00
u40 74LS00
51 1 ul7 82C54
52 2 Uul8 741574
U39 74LS74
53 1 ul19 1/8 HCT245
54 1 u24 MAX691
55 2 Uu30 62256
u45 62256
56 1 u3l 74HCT32
57 1 u32 27256
58 1 u33 28C64A
59 1 u34 DS2400
60 1 U35 741508
61 3 u37 74HCT74
u39 74HCT74
u42 74HCT74
62 1 u38 7415109
63 3 u43 74L5590
uda 7415590
U52 74LS590
64 1 U50 741532
65 2 U57 74HCT374
us1 74HCT374
66 1 U53 7415151
67 1 us4 74HCT157
68 1 US55 LM337T
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