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NOTES

* IC locations are identified by a label of the form:
U<board><alpha>

<board> = two characters
FP = Front Panel
FN = Front Panel Interface

* The symbol —m=— represents a connector pin. The solid black end is the
male side, the white-filled end is the female side.
Connector pins are identified by a label of the form:
N <connector> . <pin>

* A small black marker on the upper half of a gate symbol indicates an
open-collector output.
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RATIONAL

This document describes improvements made to an Altair 8800 computer. These improvements
were performed in 2023-4 in the course of restoration of an 8800 received in poor condition. In making
the improvements an attempt has been made to avoid anachronisms, that is, these improvements
could have been made in the mid-late-1970s period of the Altair.

The improvements are:

.

.

.

.

.

.

Beefed-up power supply.

The power supply current abilities are increased.

The two +5 sources are integrated into one.

The three step—-down transformers are replaced by two. The rectifier and filters
circuits are consequently also simplified.

The power supply location is moved to the right-side of the cabinet for cleaner
organisation and access. The power supply is a removable module rather then being
integrated into the cabinet.

There is space and provision for a small third transformer to be added acting as an
auto-transformer on the line/primary side. This can be used to buck the line voltage
down in circumstances of higher line voltage and/or light loading on the S100 bus to
reduce power dissipation in the on-board regulators. This bucking can be applied to
either or both of the step—down transformers as suits operating conditions.

The original +5L,+16 transformer can be used as the auto-transformer.

.

.

.

.

.

Extended S100 bus. With the power supply occupying the right-most quarter of the cabinet
there remains room for 12 S100 bus slots.

Front panel wiring. The bundle of fixed-wiring between the front panel and the bus is replaced
with ribbon cables and connectors to an interface board that plugs-in to the S100 bus.

Front-panel Data LEDS output port. The front-panel Data LEDs can be used as a display
during program execution by writing to I/0O Port OxFF.

Front-panel RDY. The 8800 uses pRDY (S100.72) to start/stop the CPU for front panel
operations. pRDY is a shared assert-LOW signal open for use by other boards. The 8800 front
panel however, rather poorly, uses a totem—-pole driver for pRDY rather than an OC driver.
The 8800i provides an OC driver for this signal. As well, a jumper is provided to choose
between driving pRDY (S100.72) or xRDY (S100.3).

CPU board alteration. The dropping resistors of the £12V zener-regulated supplies on the
CPU board may best be increased for higher voltages from the £12V Source supplies.



3A-SB 10 POWER

116VAC [E}_ﬂ;'

= Configured Position

M Fixed position

Altair 8800i Computer
Section: Power Supply
Page: PS1 Rendition: Apr 8, 2024

10

T14.H

T8.H

fm SW

FAN.H

FAN.N

T814.N

to SW

Hammond 5
187D28 1 ' 22 4 BV+16
2¢14VRMS Igg‘\f %12K 4
1A L 1 ! :
i b :
3 g1 ’ E
T ] oe 524 aV-16
3 ! :
Hammond
166U7 H ;
7.5VRMS 40m X s 1,51 .
15A ) @2 § §
2 1 :
-L-L-L 1om  S2.2K i :
TITTw I P
=TT = 50,100} ;
+ v g § GND

direct 4-6
3 Secondary
buckL -t---@@ typically
P 12-0-12
buckH -~
buckH 4-]
N
8,9
No Auto,
Both Transformers
Direct from Line Buck
A.P1 T(buckH).H ---- A.P1
A.SO A.SO
A.SC,S1 T(buckL.H ---- A.SC
T(direct).H A.S1
> 27 >
D> >
to FAN SW fm SW to FAN SW
fm FAN SW FAN.H fm FAN SW
A.PO FAN.N A.PO
MAIN.N T814.N MAIN.N
fm FUSE to SW fm FUSE

boostH <~-1

S1

boostH <-2-

boostL<-3-00

direct<-4-

8,9

Boost

T(boostH).H ----

T(boostL).H ----

T(direct).H
fm SW
FAN.H
FAN.N

T814.N

to SW



78160 INTERFACE % o §106"% T INTERFACE FRONT PANEL i
1 1K H
i 220 :
i NFND. 11 5 =PROT ;
N o FPAA D5 '
i NENC8 ¢ 2INTA i
i SNTARg o W :
| esTACKboy NENCA L MM ESTACK
| SHLTAB = NFNO 2 o My sHTA
R NENCS L (J4) W—=INP POy NEND!
[ wour NFNC5 P 1 e o 2OUT ;
‘ Bl yncr 1 B Wl NENG.14 :
! sM1 yivy ' Wy PSYNC: =5 i :
vy NENC.1 g W=V : E
L ATk NNCIIL W EPWAT - NENC10 L ;
[ o NENC6 i © o 2WO i
1 97 T vy 4
i NENCQ ¢ =INTE i
| pNTER - i
| pHLDAR NPNCISL WM =HDA E
: 160 ;
: 20 :
i A= NFNB 1 =40 o2 NFND.2 100 i
i a NFNB.2 A1 o7 :
: 80 NFNB.3 A2 :
: AR !
: NFNB.4 | © 2A3 :
: A3 ’ NFND.7 J1) :
i st NFNBS5 | i A4 DO5 B : i
f Adl e ! SS_RDY~ 7 i
Ao NFNBS . 245 EXM_RDY~
X - NPNB 7 oy e ELl EXVINXT_RDY~ i
! NFNB.8 ¢ * 2A7 ? ;
1 AT 83 e 68 ¥ H
: a8 NFNBO L i 8 248 {MWRITE |
: nol  NPNBAO L 9 A9 NFNC.12 FRONT PANEL
D e NENBA1L P 10
LT e » INTERFACE
[ aoa  NENBIS 12 FN1
i 8 NFNB4 13 i _ 7418244 o
P Ak . ; o i - 0f  NFNA9Q 13 220
H A4 NFNB.15 14 H H D|o;.95—W Do aoks i FPBB Y0
i 3 : : ] 1] NPnATO: E o
: A15 - NFNB.16 15 f DI1’F94 15 D1 al = " EVER * . FPBB o5 M—]
: : | Dem—— 13 a2l Loe—ca—[FPBB Yoz—MWh]
i o : i ] 11 b IEVSEHEEE
: i 3 i Dismy——1ipg asls a2 [FPAA Y0 W]
i : i : 4§ NFNA3: t 11
; ° : ouTe—H Frs | Dm0 Q4157 = FPAA D075~ W
f 0 ; S 6 ! : 6 s NENAT4L P9
: ; 2] e : P D o O ol nemas: 1-FPAA "8
2 " 1 ° i Dbmg——3ps L I Ve 3-FPAA oW
! T2 : [ ormmy—— 207 a7k AL FPAA YO—W\—]
{ 73 ; : i I
i i : ‘ 11 i
] ; 13 + 1 HOLD~  Fn2 i
i i : 7 ! i
3 1 i RUNe— 010 : ] TooE. 7418373 ;
i ® : PRESET~ FN4 Sl FN3 305 : f - :
: ; ! i DOORz— 2[00 Qol—2
: ! : 4 1 '
i PR | DOTRg ol a— i
‘ i DO2mgr—— D2 Q2f :
! : 8 3 :
i DOSmgr—————1D3 Q35 ;
i : 13 4 :
i DOAmzz—————D4 Qi H
' ' ! : 14 5 H
Altair 8800i Computer B = L sE—, :
i ) i DOBRz———— D6 Qbfs :
Section: Front Panel - Display & Bus Control N 18|, a7 7 i
o : e i) :
Page: FP1 Rendition: Apr 8, 2024 i 8100 ! i




°

—o—>
2 SSTEP ZK%

100n

47K
Y_W'_TI
2 15 14
r

FRONT PANEL

=100n

RUN

¢ DEPOSIT

QDEPNEXT K3

270K

@ v @ 1
74123
1.5mS
T %R ™ nojo;x
v 7oK 20p
7| e -
pSYNCh—12. [FPV Dorg EXM_RDY
9 I FPL
L 74123
vy 1208 4 SEQO
5| FPU oz
47K 100n J Q 7J Q
2
i 15| 14 K Fpy K FPJ
2 5
ZK% 1 I 1 s
FPL
74123 R Q~Oﬁ4 |—OR Q~08—4 s
v 3|, 15ms ; SEQ1 y ) ,
. FPT Jog [FPW D5 1213 s
1 11
JMP: 3C 10 4
—{FPD Bog——————
100n 20)
v 306 | v 75K Ip 6-7 5
15| 14 10 7| 6 1 1 ADO o E"\'N:F'E'I-:{f::&é'lfﬁ;“f . ey
o ah o i
I FPK Qg 9 I FPk Qs LA o PNFNAT 7 5
_-_./ b on y
17‘8152 11 172(;:2 ° SEqz 413 Zap2 of! (NFNA2 5 !
: Yy FPA BO—o b )
nQo—x R 4 12 [ FPA Do 2 "V NFNA3 A
FPS Pos +2[FPA Bo—o— ADS 3 - 4 aps
EXMINXT_RDY~ | O] 134 T [FPA Do o A/DA 3 " NFNA.Z H /
pPSYNCD 14 FPA Moo 4 - 518 Sina
5 [FPA Do 7 PNFNAS i—
7 AD5 5 : D 6141 6]
2[R o - Lo o5
1n (sch 10n (sch T o 5 “NFNAG a—
n (sch) n (sch) Or B Mo ADE 6 i 7158 Tipe
LSOK 10n (inst) L30K100n (inst) 6 [¢] FAD7 7 5] T NFNA.7 816 8 ¢
K W "_l 13 SEQ3 {FPB Do— 7 B FNAS om—=aD7
< 15 14 10 7| e > S E S SIS S
z A EODI R e 177 IR S
74123 in 74123 | 0 8 14” B
1o0us b Yle O ob SINP 1 ’_-°_‘4 3 SAD 2
P i 10 [FPB Bor—o o 2|
PORT_FF FPT . SWi~ 5 A1 3
»DEP_WR 5 8 [FPE do—— %
— 14-FPC . A2 4
L47K 100n L7_5|< 2IOp 12 13 ZA13 5
+—[FPC Bo—o
2 15 14 10 7 |g| 10 1 A4 6
[ FPC Bog—
1 I fPF Qg 9 I pF Qjz— S[FPC Bo— AS 7
74123 74123 ,
1.5mS 11 120nS
TR nQo;— TR nQP . 2| FPU oz S Fw — 1270 — 0
PDBIN p—4 14 1
413 >
NOP: 00 [FPD Do~
2 3
i 143 4
: FPE DO
. . ; 12 e 13 5
Altair 8800i Computer ; BT i ot e—— =l 5
1 O
' . ) H —{FPE Dog—————
Section: Front Panel - Switch Operations H E[FE o 0 7

Page: FP2

Rendition: Apr 8, 2024




w

| 79
| 81]
| 30]
| 82]
| 84| a8
| 37]
| 33]
| 86]

(o]

CPO
CpP2
CpP4
CP6
DO
D2
D4
D6
A0
A2
A4
A6

A10
A12
Al14

| 47| SMEMR
| 46| sINP
| 45| sOUT
| 44| sM1
| 28| pINTE
| 27| pWAIT
| 26| pHLDA
| 72| pROY
[ 99| POC~
| 71| RUN
[21} SS
[ 39| DOS
| 54| xCLR~
| 69| PS~
L1 V+8
| 50| GND

$100
Al] 2 cP1
3| 4 cP3
5|6 cPs
7] 8 cp7
9|10 D1
1]12 D3
13] 14 D5
15] 16 o7 | |
B1| 2 A1 | 80|
3| 4 A3 | 31|
5|6 A5 | 29|
7] 8 A7 | 83|
9 |10 A9 | 34|
1112 A1l [ 87|
|13 14] A13 | 85|
15/ 16| Al5 | 32|
C1| 2| sHLTA | 48]
3| 4| sSTACK | 98|
5| 6| swo~ |97]
7| 8| SINTA | 96|
9| 10| pDBIN | 78]
1112 pWR~ | 77|
13| 14| pSYNC | 76|
15| 16| pRESET~ | 75 |
D1| 2 g2 | 24|
3| 4| sswi~ | 53]
5| 6| MWRITE | 68
7| 8| PORT_FF | - |
9 [ 10| PROT | 70|
11] 12| UNPROT | 20 |
13114  v+8 | 51|
15/ 16] GND | 100]

Page: FP3

Altair 8800i Computer

Section: Front Panel - Interface Board Layout & ICs

Rendition: Apr 8, 2024

i7'8700 INTERFACE
! 7805 %
330=2 ==100n 5e
T T T T 100n
i FRONT PANEL
P 3e68
NFND.13, }
V48 AL 7805
1 D | a2 20e |
5T ol T Toon T Tioon ¢
NFND.15, | ! s = = i
oD 16}
50[L 1l L
T00 A
PA.1P—]PA.2 CP.1 cP.8
CP5
nJY.1
b PA15L__[PA.16 cP.8
PB.1p—PB.1
PB.15 PB.16
PC.1p—]PC.2 ™ roml
4 3
I:I Ls10 LS00
PC.15 PC.16 L | L
PD.1 PD2 UFN UFN POFN
5 2 1
17 LS LS
PD.15 PD.16 373 244

S100 component:
solder:

1 10 20 30 40
51 60 70 80 90
UFNx Type ab cdef Type Count Pins V+5 GND
1 7418244 - - - 741500 1 14 14 7
2 7418373 J - - - - - 74LS10 1 14 14 7
3 741500 VAo - 7417 1 14 14 7
4 74LS10 JyJJo- - - 7415244 1 20 20 10
5 7417 J Uuuuu 7418373 1. 20 20 10
Total ICs: 5 Total: 5
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