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NABU Personal Computer
Diagnostics and Repair Manual




Version 1.8.1 Created April 2023. Updated Feb 2024

Created by Rudy’s Retro Intel @2023 https://www.youtube.com/@RudysRetrolntel

The purpose of this manual is help diagnose and repair the NABU PC (personal computer) and is based
on the motherboard revision 01 and stock ROM. As other versions appear, if any, they will be eventually
added to this document. Future versions will be available as more information is collected, tested and
verified.

** This document is based on the work | have performed on my NABU computer and is provided “as is”. I\we do
not take any responsibility for errors and\or damages that may occur when repairing your NABU computer. This
is information is provided freely to all NABU computer owners. Please ensure you know how to perform
electronics\electrical work. If not, please contact someone who has these skills before starting. **

Additional support was provided by:

e  Geek With Social Skills (https://www.youtube.com/@geekwithsocialskills)

e The technical manual and schematics for the NABU PC were done by MJP while reverse
engineering the NABU PC. MIJP are his initials and on the original PDF
(NABU_Computer_Technical_Manual_by MIJP.pdf)

e NABU Personal Computer User’s Manual

e Data sheets found at https://www.datasheets.com , https://datasheetspdf.com/ and
https://archive.org/details/ic_datasheets?and%5B%5D=subject%3A%22office+box%22
&sort=-date

e |C pinouts, visit https://www.futurlec.com/IntegratedCircuits.shtml

For the latest version of this document and other NABU related information, use the links below.

https://www.nabunetwork.com
https://github.com/RudyRetrolntel/Vintage-Computer-Diagnostics

“Thank you to everyone who helped with this documentation. With this knowledge we can ensure that
the NABU personal computer can be repaired and enjoyed now and into the future.

Rudy’s Retro Intel”


https://www.youtube.com/@RudysRetroIntel
https://www.youtube.com/@geekwithsocialskills
https://www.datasheets.com/
https://datasheetspdf.com/
https://archive.org/details/ic_datasheets?and%5B%5D=subject%3A%22office+box%22&sort=-date
https://archive.org/details/ic_datasheets?and%5B%5D=subject%3A%22office+box%22&sort=-date
https://www.futurlec.com/IntegratedCircuits.shtml
https://www.nabunetwork.com/
https://github.com/RudyRetroIntel/Vintage-Computer-Diagnostics

Shown below is where you can find the motherboard revision 01.

*Check your board revision as these diagnostics may differ.
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The NABU Computer Configuration

e Processor (CPU) is a Zilog ZBOA microprocessor running at 3.58Mhz

e Total of 80K of memory and is configured to use 64K for the Z80A processor and dedicated 16K
for video memory

e Frequency comes from a 10.735635Mhz crystal which is divided down to 3.579545 (3.58) Mhz

e Four slots are available to add additional cards

e ROM is a 4K byte which contains the bootstrap software. Other boards have an 8K ROM

e QOutputs to composite or a NTSC frequency via the RF modulator. Text mode = 24, 40-character
rows in 2 colors. Graphic mode = 32 x 24. Total screen resolution is 256 x 192 pixels, 15 colors
plus transparent capabilities, sprite-oriented, hardware-supported animation

e Keyboard uses an unregulated +10VDC to power the unit and receives\sends via an EIA RS422
over twisted pair cable with shield at 6992 BAUD rate

e Printer port uses a DB-15 (female D-Type) Centronics parallel printer standard connection with
handshake

e Audio output is 10K ohm output impedance, 1.5V p-p signal for driving separate audio amplifier
or input to a monitor

e Adapter port provides a full duplex, 111 Kbit per second serial interface

* Any software troubleshooting is beyond the scope of this document. Here we will only cover
hardware related issues. *



Location of ICs

The image below shows the location of all major ICs. Use this as a reference.
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Video IC: TMS9918ANL — Video Display Controller by Texas Instruments

Keyboard IC: D8251AC — Programable Communication Interface by Rochester

Serial\Network IC: TR1863-B-02 — Universal Asynchronous Receiver/Transmitter by Western Digital
CPU IC: Z80A — Microprocessor by Zilog

Sound IC: AY-3-8910 — Programmer Sound Generator by ETC

ROM: 2732G EPROM

Video Memory ICs: TMS 4116-15NL by Texas Instruments

System Memory IC: HM4864P-2- 65536 x 1 Bit DRAM by Hitachi

* When placing the lid on the NABU personal computer, ensure that the side with the holes is on the side closest
to the motherboard. If you place the lid on the opposite way, the system can\will over heat. These holes allow
for cooler air to pass over the motherboard and into the power supply. From there, the hot air is expelled out

the back of the power supply via the built in fan *



Pictorial Diagnostics

With your NABU personal computer turned on, view the following images and find the one that closely
matches what you are viewing on your screen. Next look at the corresponding diagnostic information.

e Where possible, links to vendors where parts can be purchased will be show. No affiliation with
any vendors. Check your favorite vendor for replacement parts

e |C pinouts outs are included where available. See “IC Pinouts” in the index

o NOTE: Your background color may be different. My background is blue however the video
capture device changed it. This doesn’t matter as the images will be the same.



Complete System Failure

Symptom: Black screen, no sound. The Alert LED located on the front panel may be ON.

Diagnoses: This is a major fault and the following needs to be tested\replaced.

Test\Replace Power supply

O
O
O

Check power plug is connected and power is available from wall socket

Check fuse located inside power supply. See image below

Ensure motherboard connection to the power supply is connected and secure. See
image below

Press down all ICs in sockets, as they can have poor contact(s) due to heat

Ensure that the lid side with the holes is on the side closest to the motherboard

Other possible issues could be related the power supply electronics. Future versions of
this documentation may cover power supply repairs

Inside power supply. Note the motherboard connector and fuse locations.




Test\Replace video cables and\or monitor\TV used.

Test\Replace ROM — U53 - 2732G EPROM: Burn new EPROM and replace
Test\Replace Video processor — U2 - TMS9919ANL. See pinout diagram on next page
Test\Replace CPU — U54 - Zilog Z80 processor. See pinout diagram on next page
Test\Replace Transistors 2N3904

Network Adapter Failures

Symptom: Failure to connect to the NABU network.

Diagnoses: This is normal if you do not have a connection to the NABU server\network. If connecting to
the network and are getting this error, check connections and network status.

Check that the adapter cable is connected and verify that the pin connections are correct. See the
diagram at the end of this document.

If errors are still present test\replace U14 - TR1863P-02, U29 - 741532, U12 UA9637ACP and\or U13 -
UA9638ACP, U32 - 74LS00



Keyboard Failures

Symptom: Keyboard not working.
Diagnoses: Check that the keyboard is connected to the NABU computer.

ABAETOR FaATL

Symptom: Keyboard connected properly however; Alert LED is ON.

Diagnoses: Replace U4 - D8251AC, U8 - 74LS32 within the NABU PC.



Keyboard Internals

Logic board inside the keyboard itself.

With continued keyboard issues, the following should be tested\replace as needed.

Diagnoses:

MC7805T - 7805 5V 1A Positive Regulator — Ensure proper voltage is present

Ribbon Cable — Cable to connect logic board to physical keys — Check for damage and verify continuity
MC6803P - 8-Bit A/D Converter with 8-Channel Multiplexer — Use datasheet and oscilloscope
ADCO809CCN - Converters with 8-ChannelMultiplexer — Use datasheet and oscilloscope

ROM — Custom NABU PC keyboard ROM — Use datasheet and oscilloscope

555 — Timer IC — Use datasheet and oscilloscope

All support ICs — Review each IC’s logic with datasheet and oscilloscope

10



Sound Failure

Symptom: Sound Failure message, no sound heard, Alert LED on.

Diagnoses: Replace U25 - AY-3-8910 sound generation IC. U15 - LM3900, U35 - 74LS373,

U54 - 780 processor, U26 -74L5153, U27 — 741532, U39 — 74LS00, U36 - 74LS74, U28 - 741538,
U34 - 7415348, U32 and U33 - 74LS00, U1 - 74LS14

Serial Failure

Symptom: NABU logo and no other characters.

Diagnoses: Replace U14 - TR1863-B-02 — Universal Asynchronous Receiver/Transmitter

11



LED Display Failures

ALERT B CHECK

4

Symptom: NABU computer LEDs not displaying or have some not working

Diagnoses: Replace U5 - SN7406, U6 - 74LS273, replace LED(s), Check +5VDC, U8 and U27— 741532
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System RAM Failures

Symptom: No text, small\fine vertical bars.

Diagnoses: Replace U42, U43, U45, and\or U49 - HM4864P DRAM, U51 and U52 — 74L.5157, U54 -Z80
CPU, U37, U9, U57 — 741532, U39 — 74LS00, U56 — 74LS04, U36 — LP76-57, U55 — 7415260, U28 — 741538

Symptom: Solid color, vertical green bars, scrambled colors and\or white screen.

Diagnoses: Replace U44 with HM4864P — DRAM Chip DRAM 64Kbit 64Kx1 5V.
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Symptom: Fine stripes with dots aligned vertically and horizontally.

Diagnoses: Replace U46 - HM4864P — DRAM Chip DRAM 64Kbit 64Kx1 5V.

Symptom: Vertical bars (solid and non-solid bars), NABU logo tries to display.

Diagnoses: Replace U47 - HM4864P — DRAM Chip DRAM 64Kbit 64Kx1 5V.

14



Symptom: NABU logo tries to display, Error: “RE-TYPE CHANNEL CODE” appears. This screen may
disappear and reappear, flashing message.

Diagnoses: Replace U48 - HM4864P — DRAM Chip DRAM 64Kbit 64Kx1 5V.

Video RAM Failures

Symptom: NABU logo and text characters not shown correctly.

Diagnoses: Replace U17 - TMS4116-15NL — DRAM, U3 — 74LS32, U1 - 741574, U59 — 74F04, U56 —
741504, U7 — 74LS74, U31 - 741514
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Symptom: NABU logo and text characters not shown correctly.

Diagnoses: Replace U18 - TMS4116-15NL - DRAM 16,384-Bit (16Kx1) 150ns 5V.

F1333333 3333

1 4

RISFK EFIFCRFE

Symptom: NABU logo and text characters not shown correctly.

Diagnoses: Replace U19 - TMS4116-15NL - DRAM 16,384-Bit (16Kx1) 150ns 5V.
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VAlES FaalURE

Symptom: NABU logo and text characters not shown correctly.

Diagnoses: Replace U20 - TMS4116-15NL - DRAM 16,384-Bit (16Kx1) 150ns 5V.

FIDED FallEBe

Symptom: NABU logo and text characters not shown correctly.

Diagnoses: Replace U21 - TMS4116-15NL - DRAM 16,384-Bit (16Kx1) 150ns 5V.
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Symptom: NABU logo and text characters not shown correctly, inverse vertical bars displayed.

Diagnoses: Replace U22 - TMS4116-15NL - DRAM 16,384-Bit (16Kx1) 150ns 5V.

Symptom: NABU logo and text characters not shown correctly and\or blurred.

Diagnoses: Replace U23 - TMS4116-15NL - DRAM 16,384-Bit (16Kx1) 150ns 5V.
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Symptom: NABU logo and text characters not shown correctly, displays video failure message correctly.

Diagnoses: Replace U24 - TMS4116-15NL - DRAM 16,384-Bit (16Kx1) 150ns 5V.

Card Slot Failure

Symptom: Optional cards not working properly, not working, not recognized in slot J9-J12.

Diagnoses: Replace U30, U40 and\or U41 - 741.5241. U9, U29 and\or U37 - 74LS32. Check optional card
and perform additional troubleshooting.
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Parallel Port Failure

Amp 8310
745113-2

LLULOE

Symptom: Parallel port or device not working properly, not working, not recognized.

Diagnoses: Replace U11, U6 - 7415273, U8, U27 — 741532, U12 - UA9637ACP.

20



NABU Computer Schematics
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IC location and Part Numbers

CHIP NO. I.C. REF.
U1,U7,U36,US8 LS74
U2 TMS9918
U3,U8,U9,U16,U27,U29,U37,US7 |LS32
U4 8251A
us 7406
U6,U11 LS273
u10 LS138
u12 9637
K 9638
U4 TR1863P
u1S LM3900
U17.... 24 TMS4116
u2s AY-3-8910|
U26 LS153
u28 LS38
U30,U40,41 LS241
U31 LS14
U32,U33,U39 LS00
U34 LS348
u3s LS373
u3s LP76-57
U42.... 49 HM4864-2
USso 33N PACK
US1,Us2 LS157
USs ... 4K EPROM 2732 |
us3 8K EPROM | 2764
US4 ZB0A
UsSs LS260
Useé LS04
us9 74F04

* Corrections: U14 is TR1863B-02 *

27



NABU Connector Pinouts
Listed below are the pin outs and description for the connectors on the NABU computer.

LED display connection is an 8-pin header
Pin 1 = Power On indictor and is GREEN
Pin 2 = Pause indicator and is YELLOW

Pin 3 = Alert indicator and is RED

Pin 4 = Check indicator and is GREEN

Pin 5 = Reset Switch

Pin 6 = Ground\logical ground

Adapter connection is a 5 pin DIN connector and uses the following configurations
Pin 1 = Receive + (positive)

Pint 2 = Not used

Pint 3 = Transmit — (negative)

Pint 4 = Receive — (negative)

Pint 5 = Transmit + (positive)

Power supply unit

Power supply which is an ASTEC (AC8152) or a TDK (MRM146U) which outputs 40 WATTs
Voltage Output DC

Pin 1 =-12VDC (negative) with a maximum current of 0.5 Amps

Pin 2 = +12VDC (positive) with a maximum current of 2.5 Amps

Pin 3 = Common connection

Pin 4 = +5VDC (positive) with a maximum current of 5 Amps

Game controller connection

Pin 1 = Contact for UP movement

Pin 2 = Contact for DOWN movement
Pin 3 = Contact for LEFT movement
Pin 4 = Contact for RIGHT movement
Pin 5 = Not used

Pin 6 = Contact for FIRE control

Pin 7 = Not used

Pin 8 = Ground

Pin 9 = Not used

28



Keyboard connection is a 6 pin DIN

The keyboard uses a MC6801 micro processor

Pin 1 = Not used — use as shield ground

Pin 2 = +9VDC
Pin 3 =+9VDC

Pin 4 = Transmit +(positive)
Pin 5 = Transmit — (negative)
Pin 6 = Not used

Keyboard Encoding Chart

00 ctrl@
01 ctrlA
02 ctr1B
03 ctr1C
04 ctr1D
0S ctrlE
06 ctrlF
07 ctr16
08 ctrlH
09 ctrl |

0A ctriv

0B ctr1K
0C ctrilL

0D ctriM
OE ctrIN
OF ctr10
10 ctr1 P
11 ctrlQ
12 ctriR
13 ctrl S
14 ctrl T
1S ctrlU
16 ctrlVy
17 ctriw
18 ctri X
19 ctrlY
1A ctr1Z
1B ctrl[

I1C ctri <

1D ctrl]

IE ctrl”

IF ctrl -

20 (SP) 40 e
211 41 A
22" 42 B
23 * 43 C
24 $ 44 D
25 % 45 E
26 & 46 F
27" 47 6
28 ( 48 H
29 ) 49 |
2A * 4A J
2B + 4B K
2C , 4C L
2D - 49D M
2t . 4E N
2F / 4F 0
300 S0P
311 51Q
32 2 52 R
333 53 S
34 4 54T
35 5 S5 U
36 6 56 Y
. 7 4% 4 ST W
38 8 58 X
399 59Y
3A : SA Z
3B ; SB [
3C ¢ SC (
3D = SD ]
3E > SE *
F ? SF -

g

60 (na)
61 8
62 b
63 ¢
64 d
65 e
66 f
67 g
68 h
69 i
6A j
6B k
6C |
6D m
6E n
6F o
70 p
71 q
2 r
73 s
74 t
75 u
76 v
77 w
78 x
MYy
7A 2
7B {
7C (na)
70 }
7€ (na)
7F DEL

80 'US1’
81 'US2'
82 (na)
83 (na)
84 (na)
85 (na)
86 (na)
87 (na)
88 (na)
89 (na)
8A (na)
88 (na)
8C (na)
8D (na)
8E (na)
8F (na)
90 'EI’
91 'E2
92 '3
93 'E4'
94 'ES’
95 'E6’
96 (na)
97 (na)
98 (na)
99 (na)
9A (na)
98 (na)
9C (na)
9D (na)
9E (na)
9F (na)

AO

ldsl
odsu

lel

S
JS"
S
S
S
'JS"
S
S
S
S
S
S

'JS.

.\JS.
ldsn
OJSI

ldsl
IJSl
ndsn

.JS.
-dsu

CO (na)
C! (na)
C2 (na)
C3 (na)
C4 (na)
CS (na)
C6 (na)
C7 (na)
C8 (na)
C9 (na)
CA (na)
CB (na)
CC (na)
CD (na)
CE (na)
CF (na)
DO (na)
D1 (na)
D2 (na)
D3 (na)
D4 (na)
DS (na)
D6 (na)
D7 (na)
D8 (na)
D9 (na)
DA (na)
DB (na)
DC (na)
DD (na)
DE (na)
DF (na)

EO -> (dn)

E1 ¢~ (dn)
E2 1 (dn)

E3 I (dn)

E4 111> (dn)
ES <l (dn)
E6 NO (dn)
E7 YES (dn)
E8 SYM (dn)
E9 PAUSE (dn)
EA TY/NABU (dn)
EB (na)

EC (na)

ED (na)

EE (na)

EF (na)

FO -> (up)

F1 <= (up)
F2 1 (up)

F3 1 (up)

F4 111> (up)
FS <l (up)
F6 NO (up)
F7 YES (up)
F8 SYM (up)
F9 PAUSE (up)
FA TY/NABU (up)
FB (na)

FC (na)

FD (na)

FE (na)

FF (na)
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FFFF

1FFF

OFFF

256 BYTES 1/0
OOFF
0000

NABU MEMORY MAP

SLOT 3 FO-FF
SLOT 2 EO-EF
SLOT 1 DO-DF
SLOT O CO-CF

PRINTER (WRITE ONLY)]BO

vYDP
A1=LATCH ADDRESS
AO=DATA

AO

KEYBOARD
91=STATUS
90=DATA

20

HCCA

SOUND GENERATOR

— 40=¥WRITE DAT

PORT A=EN ABLE
— 40=READ DATA
PORT 8=ST ATUS

41=LATCH ADDRESS

40

[CONTROL REGISTER
L(vaE OMLY)

30



Bodge Wires Connection

On the back of the motherboard there are several bodge wire connections. Below are the images that
show these connections. If some are missing or you need to remove them to perform repairs, these
images could be used to help with the reattachments. Take pictures before removing wires.

, 500000 ee
e

¢ @
PeRPaeee
LGl
P

¥ Do
sefageae
¢ d
phabiebté
Hofiganae
¢
nahss st

= spfeeede
)

mpfécece
.

seeoone”
{

; » etoecee®
egpese .
— fLee » FRSRRReev oo
\ " ttshebne

R LLE T TN

i
e | |sids

y a9
L]

31



32



.

.»;.
B e

s R

« o6

L )
L N

33



90 9

= [ |
[zt cobseossessene

229

LX)
. 4 o9 0

®
B 00890000 2000

08 o ¢
T BI0060000GGY O B yeeReN

34



o ‘ ‘
n9N928999

20099908
»

35



" #fele

© e

4}
b
»
2
b 4
>

oidioem| |

690 = @F 3

36



-
« R

.m

K
£
5
¥

RN

.

- .

-

QG&Q?@&
e

N

: ......3‘1\ \] /3

-

37



bo

(3
009 & o | ®

/9 ”aﬁ

a
A.L.r\..
o8
2
2.
W\.‘“-
FEE
m ’
“ 2 g
| 3
L

3 = < =
-

.

ST AWE TN

o

@
L

L
e

q

o 9.

»

\

f

J eee
¢l || 19 o,
v ¢

"
‘.

10 15516166

09 I\
: 2 Q

) 2008023

NN

B N

38



3
. §
f
Pt
+
£
&
i /e
. o)
o
¢

39



i)
T ARAR I ER ).
| ¢

Gceﬁﬁbg

L2

2 -
G8GLOOL Be

¢ o - . Bl 1™
$0191000006660666 6™ & *

9 X
W é

eee® |
aaaaadodR

J
TY LG LA K.

40



PPEE6E680 §

.l

06686 vee'c )

eee~¢¢9

41



IN
.""Ql’ﬁﬂ#onn
Q

eododOR

D

z® é 3

L AL A
Vb@bbbvv0¢¢¢000¢0803

, “
~ &AM FE

42



Ve o

'"ﬂ!:‘gé‘ggaaa W enodegccéoen
o BOOSOOOE € 108200669690,
‘ s

avy €
‘u: wﬂaeaeema )
) ,
&= 80090000
s naeteeene

“96065

,,‘ll!

Py
o ®

P07 O082389

® o
@ o
2
® 0

¢

43



IC Pinouts

Video processor — TMS9919ANL pinout. TMS9919ANL is pin compatible with NAT9914BPD

ACCRQO1 ™ 40D voD
ACCGR [ 2 BN TR
CELC]3 38N OIo1
WELC]4 iTp Doz
DEIN O 5 360 DID3
RSO L6 350 DIo4
rRs1C?7 0O 3P Dios
rszC]® COL  33p DIC6
iNTCe O 32h Dio7
prgdw < 31 Do
sl &y 30 CONT
D512 & 290 5RO
p4g13 |= 28] ATN
paci4 <L 7P EOL
p2c]15 ZF 2P DAV
D10 16 250 NRFD
poQ 17 240 NDAC
CLK ] 18 2P IFC
RESET ] 12 2211 REN
VS5 O] 20 211 TE
280 Processor pinout.
r— 27 30
M1 - Th" AD
19 32 - A
VREQ  ~—— == A2
System ¢ I0RG "‘T gi_h' A3
Control RD e Emee— Ad
e -—22 —pgg A5
==a0 28 37 - A6
RFSH  —f——— ——— AT Address
N |38 e AR >Bus
HALT ——a—f | | 39 e 49
L 2 %... A10
WAIT ——- 2_3-. A1l
A
gg:ljml '< INT A‘. Z80 CPU 3_* Al3
W —— —— Ald
—— A15 )
| RESET ——2%
cru | BUsRa —221-
Control | BUSACK ~——— “
—= D0
23 D1
oK  —L 2 D2
S —— 03\ pag
GND —_— q—gb D4 Bus
—— D5
~—— D7

Z80 CPU 110 Pin Configuration

https://www.jameco.com/z/Z80A-CPU-Major-Brands-IC-Z80A-4-8-16bit-CPU-N-Channel-Silicon-
Gate 35596.html



https://www.jameco.com/z/Z80A-CPU-Major-Brands-IC-Z80A-4-8-16bit-CPU-N-Channel-Silicon-Gate_35596.html
https://www.jameco.com/z/Z80A-CPU-Major-Brands-IC-Z80A-4-8-16bit-CPU-N-Channel-Silicon-Gate_35596.html

uA9637AC ... D OR P PACKAGE

(TOP VIEW)
Veell "‘-" g [] 1IN+
10UT(] 2 7] 1IN-
20UT([] 3 6 [] 2IN+
GNDI] 4 5] 2IN-
voo . @) TRC
NC(C 2 » [ EPE
vgs T 2 3 ) WLSy
e ] ¢ s Wisg
Ry 3 ¢ w[)s8s
(L7 = »Com
Ry T ! M CRL
Ry 0] # uThg
ARy ] # 2Ry
ARy 10 N TR
ARy 31 n TRy
Ry %2 ) - R
e T alaT™e
e v ™R
OE CJ TRy
sro B TRO
e v B TRE
(1218 e £T A THRL
pRL_Jw 23 THRE
[ w2 21 MR

TR1863B



SNS432, SNS4L532, SN5<5832 . . . 1 OR W PACKAGE
SNTF43Z . .. N FPACKAGE
SNTALS3Z, SNT74A532 .. . DOR N PACKAGE

1A
1E
1Y
24
28
Y
N

D8251AC — Programmable communication

(TOF VIEW]

ilvee
131 48
10 aA
] 4y
10 ] 3B
al]3A
a[] 3y

1
2
3
4
ke
&
7

interface chip

o, Y )0,

o, Q2 27 (J o,
R0 [ 3 26 7 V.
GND [ 25 [ AxC

0, s 24 ] OTR

o, e 23 [ RTS

o, 7 8261A 22 ] 0SR

o, s 2y ] mEsET
TxC 8 20 CLx

WR o 16173 14D

cs O 18 [] TxEMPTY
D[]tz 17 c1s

RO [J13 16 [[] SYNDET/BD

ROy {14 15 TuRDY

- https://www.jameco.com/z/D8251AC-NEC-Corporation-IC-USART-8251-Dip-28 52644.html
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AY-3-8910 PIN ASSIGNMENTS

ANALOG CHANNEL B O

ANALOG CHANNEL A

TR1863-B-02 — Universal Asynchronous Receiver/Transmitter

g &9

33333333

1!
e E

Y F R R

Top View
Ves (GND) CJ®1 = 4001 Vec (+5V)
NC. 2 39[] TEST1
3 380 ANALOG CHANNE
4 370 DAO
N.C. 5 36 DA1
I0B7 O6 35[0 DAZ
1086 O7 341 DA3
10B5 08 33[1 DA4
1084 (]9 32[] DAS
I0B3 ] 10 30 DA6
10B2 011 300 DAT7
1081 12 2007 BC1
1080 [13 2817 BC2
10A7 14 27 BDIR
I0A6 [15 267 TEST 2
I0A5 16 2501 A8
10A4 17 2411 A9
10A3 18 23] RESET
10A2 19 22[0 CLOCK
I0A1 20 210 10A0
7/ i) TRC
2 » ) EPE
o 360 WLS,
= v wisg
) w[)sas
t »wom
= M CRL
(o ) Thg
o b 73 ™y
3w » ™™g
an n] TRy
(L H ] TR,
o £ afTRy
(o LT TR
3 TRy
I P TRO
o R #ETRE
g 18 N THRL
1w [ THRE
® 2MA
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SN5406, SN5416 ... J OR W PACKAGE
SN7406...D, N, OR NS PACKAGE
SN7416...D OR N PACKAGE

(TOP VIEW)
1A (] 1 Uu]vcc
1y [l 2 13[] 6A
24z 12 ey
2y [] 4 1]] 5A
3A(ls aoasv
v (e o] 4A

GND[]7 sl ay

Vee Qr

D7 Dg Qg Q5 D5 Dg Q CP

{20 )] 19|] 18|17 ][ 16 ][ 15][ 14 || 13 ]| 12| 11 ]

D

7415273

K | I3 | NN | N | I | X | A | R N kY

MR Q Dp D1 Q@ Q@

HM4864P — DRAM Chip DRAM 64Kbit 64Kx1 5VDC

B PIN ARRANGEMENT

./
Nl 1 16 | ves
DinE 15 | CAS
WE |3 14 | Dowt
RAS|[ « 13| Ae
als 12|a
LR 1| A
n.E 10| A
vc:E 9 1A
(Top View)

Do D3 Q3 GND

(Top View)
Ao-A; Address Inputs
CAS Column Address Strobe
Din Data In
Dout Data Out
RAS Row Address Strobe
WE Read /Write Input
Vee Power (+5V)
Vss Ground
Ao-As Refresh Address Input

https://www.datasheets.com/en/part-details/hm4864p-2-hitachi-62627550#datasheet
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+ 26 1Y1 2A4

12 2A3 1Y3 2A2 1¥4 2M1

[ [ [ (7 7] [ ] 5 [ [

Y

"

T F

ZA

[T I T

TG 1A1 2v4 1A2 2Y3 1A3 2Y2 1A4 2Y1

1415241

For addition IC pinouts, visit https://www.futurlec.com/IntegratedCircuits.shtml|

Pin Configuration and Functions

NA555...0 OR P PACKAGE
MESS5...D, P, PS, OR PW PACKAGE
5A555..0 OR P PACKAGE
SES55..0, JG, OR P PACKAGE
(TOP VIEW)

UJ

GND[| 1
TRIG[] 2
OUT[] 3
RESET[] 4

V..

] DISCH
] THRES
[] CONT

oo o~ o

555 Timer

GND |

— T

[ ————— N
[ INPUT

OOTTEN 12

Top View

7805T

49


https://www.futurlec.com/IntegratedCircuits.shtml

vssl]1 @ 7 awofie
XTaLll 2 3fsc
EXTALOZ 3apsce
i 7 rPa0
mags 36[] P31
RESET 6 35 [1P32
vee b7 34[1P33
P00s 33[1P34
P21 9 kg i s
P22 o 31[1P36
P23 1 30 [1 P37
P24 12 29[] P4D
Pio 13 28] P41
P14 27 P42
P12[1s 26 {]ra3
P13Q16 251 Pas
P14 []17 2a[] P45
P15 18 3 Pa8
P16 19 el 1 22
P17l 20 21Vec
Standby
MC6801
IN3 [ 1 \_/ m[]lm2
N4 [] 2 27 | ] IN1
ING [ 2 26 | | INO
ING [ | 4 25 | | ADDRO
IN7 [] s 24 | | ADDR1
START [ | & 23 | | ADDR2
EOC [ 7 22 | ] ALE
DB3 [ | = 21 | | DBY
OE [ |9 20 | | DB6
CLK [ |10 19 | | DBS
vee [ 18 | | DB4
+VREF [: 12 17 :| DBO
GND [ |13 16 | | —VREF
DB1 [ |14 is | | DB2

ADCO809CCN



NABU Adapter
Connections

Pin 1 = Receive + (Positive)

Pin 4 = Receive - (negative)

Pin 5 = Transmit + (positive)

Not Used

€ # Uld 03 309UU0)
S # uld 03 3dUU0D
¥ # Uld 03 308UU0D
L # uid 03 309UU0)

The above diagram is for quick reference to help you build the NABU adapter. For additional
documentation on the adapter, please visit

https://www.nabunetwork.com

https://github.com/RudyRetrolntel/Vintage-Hardware
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Field Technician Diagnostics Software

Within the newest cycle release, there is now diagnostic software that should be used to verify any
repairs performed on the NABU computer.

To access the diagnostic software, boot up the NABU. You should see this menu

THE NABU NETUWUORK
CATEGORY MENU

1 NETWORK SERVICES
2 EDUCATION CHANNEL

HELE

PRESS <GO> FOR HELP

FRI FEB 133754

Next, move to the and select called “SHORTCUTS” by using the joystick or keyboard. At this point type in
the following at the “>” prompt PCTEST and press the GO key

THE NABU NETUORK
CATEGORY MENU

1 NETWORK SERVICES
Z EDUCATION CHANNEL

3 FAMILY FUN
4 UORLD OF GArFMES
S HOME MANAGEMENT

133944
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B

=
R
U
K
U
=
P
L
=

MOVE RSOR BY
EXEC HWITH GO
C(CO> COPYRIGHT 15S€32 NARBU MANU. CORP.

ESC KEY.

The above menu will appear shortly. The following are the tests that can be executed.

ALL TEST Page 54
— This section will perform all tests.

RF TEST Page 54
— Used if connecting the NABU to a television. Will show blank if using composite output.

VRAM TEST Page 55
—Test RAM

KEYBOARD AND GAME CONTROLLER Page 57
— Testing all keyboard buttons and both joystick ports.

VIDEO CHIP TEST Page 60
—Video IC testing.

SOUND CHIP TEST Page 63
—Sound IC testing.

PARALLEL PRINTER PORT TEST — Page 64
Parallel printer port test. You must have a printer attached for this test.

LED TEST Page 65
— Tests to ensure LEDs on front panel of the NABU are working, except for power LED and reset.

SOUND LEVEL TEST Page 66

— Testing audio levels.

The following section will cover each tests with screen shots.

** Note: The RF test will not be shown; however, it does work.
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ALL TEST

This section will execute all the test listed in the menu. Note, if you are not using the RF port to connect

to a television or no printer connected then the screens may only show a blank screen.

IELD DIAGNOSTIC TESTS vuz.2

-

ompO=mAaTr M

=
R
U
K
U
S
P
L
=

COACO<D

RSOR BY ESC KEY.
WITH GO

COPYRIGHT 1S83 NABU MANU. CORP.
RF TEST

This test is only used if the NABU is connected to a television via the RF port.

IELD DIAGNOSTIC TESTS

OWrvNCRCOD
ompoO=maT- M

MOUE CURSOR BY ESC KEY.
EXECUTE HWITH GO

CCO COFYRIGHT 15832 NABU MANU.
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VRAM TEST

)
[
]
w
=
9
-l
-
')
2
@
d
=
Q
(@]
wl
w
=i
L

SME CONTROLLER
PORT TEST

MIRINIR

o ™

= NQLL =W
V=WEQOWO J
Wok=d W
=W QOQQJ=0
LOWLd £
- AQIKQY
i TRVATT LW T ()
AULX20VAIV)

JEL TEST

COFPFYRIGHT

<C

BE ABORTED

NGLE TEST CANNOT

-

A S

URAM TESTS

TO START

PRESS ANY KEY

THE SCREEHN W

LL BLANK.

(11

ES W

AND AL TERNAT ING FREQUENC
BE HEARD

CATING CORRECT OPERATION

ND
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//‘

" ‘,
?. ,

;r

/
4/
\ ¢,

TESTS

URAM

IDEOC RAM

N U

Q
_E
Q
N
)
Q

NO ERRORS

7O CONT INUE

KEY

PRESS ANY

The above screen should be shown if all tests pass.
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KEYBOARD AND GAME CONTROLLER

V)
[
W
w
-
“
=
-
v
o
W)
d
b
(™}
[}
-
w
[l
w

TROLLER
PORT TEST

SME CON

b= il =
= NQLL.J=W
U=WEQOWV) J
W=4d W
W QA0
aOWEd £
- GrOLNC
W QW= Q L WO
AULX2VAI0

MAaNU CORF

NAaBU

COFPYRICHT

CC

KEYBOARD TESTS

F=NNRNOMDW

BY ESC KEY.

H GO

STANDARD KEYBOARD TEST

PRESS SPACE

TEST

END

BAR TO

PA TU-HABU

28 H E R T vy uxoer L I3 DELETE

ESC 1 2 3 4 S 67 89 6 —

TAB

* GO

;

A S D F 6 H J K UL
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Below is an example of a keyboard failure. Note what is displayed at the bottom of the screen.

KEYBOARD TEST
BAR TO END TEST

-
<

58



JOYSTICK TEST is included with the Keyboard testing.

JOYSTICK TEST

TEST EACH JOYSTICK BY MOUVING THE
CONTROLLOR IN EACH DIRECTION AND
PRESSING THE FIRE BUTTON.

PRESS ANY KEY TO END THE TEST
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VIDEO CHIP TEST

FIELD DIAGNOSTIC TESTS vuz2.2

N ME CONTROLLER

D
T
11
 §

= e
P TEST
P _TEST
PRINTER PORT TEST

VEL TEST

MOUVE CURSOR BY ESC KEY.
EXECUTE WITH GO

CCO> COFYRIGHT 15232 NABU MANU. CORF.

UIDEO CHIP TEST

AT THE CONCLUSION OF ERCH TEST.
PRESS ANY KEY FOR THE HNEXT TEST.

FIUE TESTS RARE PROUIDED

ANY KEY TO CONTINUE

R > X o= = 4S67TE <
E EF HI JKL PE@RST U LR
~_ A= DE F - R OP RS TUL
zZL > < > X 5 = 45
7z : < > B =3 HI1 . PQ
ST J i Z Xy DEF =H LrMriOF
ORSTUVY LY & ° > % i
= 456 CE < > BCODEF HIJ
L PRRSTUUNMX 2 ~ A= DEF
LMUOPIDRSTUVY L ’ & *
> % = = 45678 ; < > BC
EF HI JKL PG S UM XY Z ~ _AB
= DE F ~ 5 (. OFPERST v ?_:-_S-/
- po = -~ ~ - S
> BCDEFGHI X PG ST U X
2 ~_OBCDET b LMo AP R=ST v
o T : & ° > X 5 = 4>
7z : < > B = 3 HI JKL PQ
S8 U kX y ~_ A DEF =H L iOF
DRST UV T A B & ° > % i e
= 25 Z € : > BC E ~ HIJ
L PQRS Ul N_ABCDEF EF
S OFPORSTUWV 6 S S 5 -
> % » =3 -3 S <8 ; S U



NWONOND =AM T INONOAD =AM T INON O
FINWONONQNMFINONQOND~NMTINON
MIDONOND =AM FONOAD=NMTIND
AMTINONOND =AM TN OO =NM T
=#AMTNONOND =AML INONOND=NM T
O=AMTNONOND =AML INONOND =M
NQ=AMFNONOND=NMLINOVNOND =N
OAD=ANMFNONOND=NMLON QN ~
NOAD=NMFNONOND=NMFNWONOND
WNDAD =AM FNON QNS =M FINONO])
NWONOND=ANMFNONQOAD=NMFWONO
FINON OO =NMFINONQOND=NMFINON
M NONQOAD=AMFINONOND~=NM TN
AMLINONOND =AML NON QNS =M T
=“AMFDONDAD=NMFINDVNOAD=NM T
Q=AM TINONOOD =AM FINONOND =M
NQ=AMTNONOND=NMTIHONOND =N
OO =ANMLINON QN =ML IDON O~
NOAQ=NMFNONOAD=NMFONOOE
WA OAQ=NMFNONOAD=NMTINWON WO
NWONOND=NMFNONOAD=NM TN O
TIODWONOAQ=NMFINONOND~NMTINDON
MLINON A =NMFINON QN =NMFIND
AMLHONOND=ANMFDONOND=NM T
=“AMFDONDOQ=NMFIDVNOAND=NM T
QrAMFNONOND=NMFNONOND~NM
NAQ=AMFNONOND=ANMFOVNOND~N
OAQ=ANMFNONOND=ANMFDONONE =
NOAD=AMFOVNOAD=NMFNOVNOOD
WNOAD=ANMFNONQOAD=NMFDWONOG
NN OAD=NMFINONQOND =M FINON D
TOWNOOD =AM FINONOND=NMTINON
M NONOND=AMFINONOND=NM TN
AMLINONOND =AM LINONOND =M T
=#AMTDONOAD=AMFINONONO~NMT
O=AMTNONOAD =AM NONOND =M
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SOUND CHIP TEST

IELD DIAGHNOSTIC TESTS v2.

a
R
U
K
U
=
P
L
S

MOUVE CURSOR BY ESC KEY.
EXECUTE KWITH GO

CCO> COFPYRIGHT 159832 NABU MAaNU.

2

CORF .
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PARALLEL PRINTER PORT TEST

FIELD DIAGHNOSTIC TESTS

-
D=Hm

AME CONTROLLER

[ L B |
m TDIUD

DZMm
r 2
-

et = ()

zmm
m =nni
(N Me={=D

- X

PORT TEST

mre
FOMOOM=

M=rTION =

ompO=MmOMr

COOCO<D ™

-
O=-rood m+

nWrovncacod

KEY .

NARBU MANU. CORFP.

PARALLEL PRINTER PORT TEST

HOM MANY COLUMNS ON THE PRINTER?T

PARALLEL PRINTER PORT TEST

HOM MANY COLUMNS ON THE PRINTERT 49

PRINTER IS NOT READY

PRESS ANY KEY TO ABORT TEST

The above error is presented if there is not printer attached or it is powered off.



LED TEST

IELD DIAGNOSTIC TESTS v2.

-

O=rFO00 M=

ME CONTROLLER

DZMN I~

PORT TEST

mre_ D=m
FOMOO M=

=
R
U
K
U
S
. L
S

ompO=mMATr- M
COPCO<D

Z

MOUVE CURSOR BY ESC KEY.
EXECUTE MWITH GO

CC> COFPYRIGHT 1583 NARBU MANU. CORF.

First the PAUSE indicator will light up then the ALERT and finally the CHECK LED.
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SOUND TEST

IELD DIAGHNOSTIC TESTS v2.

ME CONTROLLER

PORT TEST

OWrvncARcOD

MOUVE CURSOR BY ESC KEY.
EXECUTE KWITH GO

CCO> COPYRIGHT 15€32 NABU MANU. CORF.

SOUND LEVEL TEST Ulr.1

CHANNEL A ONLY ENARBLED
THEORETICAL FREQUENCY IS S99S8.88 HZ

AMPLITUDE LEVEL IS F

PRESS ANY KEY TO RABORT TEST

The above screen will be show and you should hear the sound or you can measure it with a sound meter

or application from your cellphone.
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Notes Section

If you have printed this documentation, you can use this section to write notes.
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