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NOTES

e |C locations are identified by a label of the form:
U<board><alpha>

<board> = two characters
FP = Front Panel
FN = Front Panel Interface
e The symbol —=— 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>
e A small black marker on the upper half of a gate symbol indicates an open-collector output.

e Based on the MITS schematic.

e 2021 Jun: This drawing / bhilpert.
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UCPx Type ab cdeff
A 4009 uu
B 741504 uu uu
C  74LS13/LS20 |
D 8216 NN
E 8216 NN
F 8224 J
G 74LS04 NN AN NN
H -
J 74368/8T98 | | | J 4 4
K 8212 J
L 74368/8T98 | | J 4 4 {
M  8080A J
N 74367 NN AN
P 74367 NN AN
R 74367 uuJuyd
S 74514 uu . J vy
S100 component: 1 10 20 30 40 50
T - solder: 51 60 70 80 90 100
U 74367 Jdd 44
V74367 NN AN NN
W 74367 J I Jd 4
X 74367 NN AN NN
Y 741814 J 4 JdJd
Total ICs: 20
Type Qty Pins V45 GND VHSW 7812 _"“‘__T.EI?-
741504 2 14 14 7 P I T I T Toon
741514 2 14 14 7 ?
74L813/20 1 14 14 7 i 1
74367 7 16 16 8 : 0 .
74368 216 16 8 ; T
4009 116 :
8080 140 0+ ¢ GNDE55 1
+ 100
8212 1 24 24 12 i - - - =
8216 216 16 8 D N v LasuLle
8224 116 16 8 $02 >
Total: 20
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i"s100 INTERFACE Va8l FRONT PANEL
1 NFP1.3 -+
5/4W
; J—w»—
{ FP2.
1 V+8 7 R T 7805 =+ 123. NFP2 31 ] * T 7805 1
J 33u ==100n 33u NFP2.32 47u ==100n =247y ==100n
L RTVT I— T T T — IT"T
GND NFP2.33 I
H 50 - ne
1 = NFP2.34 =
i 700 i L T 100n
: = NFP1.4 = =
H 1K
i NFP1.1 2 =
| L g
1 22u 100n 100n
V-18 =5 1 NFP1.2 1 T T LM320T
V-9
Y. IR
i 5 NFP2go | 100 EETHE, 1o
i - A ——
2 02857 FNT o5 W—— o[FPST D5 KN Qilg—=  1MHz
H L Q2] ——x
Q3 5
FPL  Q4|z—x
4040
ontR Bz
9 31.25 KHz, 32pS, 64 CC
Q6| 5 » FPS1 >C1O C6~
Q7 4 12
14 1 7.8125 KHz, 128 pS, 256 CC
Q8| 3 FPS1 >C15 Ol FPE1 ‘2 - C8
JUMPERS Q9 5
) Q10f==—x
Slow is 8 / Sec [8800b.pdf.5-26) 14
Slow is 2 / Sec Q=
Slow is 1/ 2Sec
FP.E-F closed: SS/Slow executes an instruction
open:  SS/Slow executes a machine cycle
FP.G-H: Reset is always active 244 Hz 7 9
FP.G-J: Reset not active when running FPst 5 OLFPET 8 c13
FN.A-B closed: Data LEDs show IO input data [8800b.pdf.3-89]
open: Data LEDs do not show 10 input data
FN.C-D closed: Data LEDs show IO output data FPX Q4 T—x
open: Data LEDs do not show IO output data 4040 5 x
FN.E-F closed: Data LEDs show only 10 output data addressed to LEDs (port 377) CNTR 3 A
open:  Data LEDs show all IO output data Qb|7—= 7.6 Hz
Q7 7 5 b
1.9 Hz 5 11
Q8 3 FPS1 O O FPE1 0 C18
Q9 5 c
Q10 S 0.48 Hz
Qi1 5
Q12[—x
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$100 INTERFACE FRONT PANEL
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H FRONT PANEL H INTERFACE
: LDS1~ i
i 13 '
; CS—-1DS2 ;
: 2o S8 13 :
! v |11 i
ns STB ! FPJ > SB~
: 14 2 H :
H CLR~ csm—— H ;
; 3 c v i i
; 5 Do Qof5 s ; i
i 5 % 9 ; MWRITE }
H : D1 Qlfs ; i
; : 7|00 ool i) _ NFP2.8 L :
i 908 Q 10 i i
H R FPA 70 ; , - i
; - D4 8212 Q4fgz i sswi- D Swi-
: 18 : 1 ;
; - D5 Qs+ ; ;
i D06 Q6 i i
i | I 9 : :
; 22| o7 NFP2.7 ! ;
i 7 2 T :
' 12[15[22]23 ; ;
; PGM | ;
| e |
' —1 [ i [ '
L] S Ql4z Shho Qof5 o ! ;
! 1 2 1 6 :
: —11248 Q2|5 1 Qlfz ;
; FPP o, 1 2 i
H 7403 8 o1 2 Q25 3 b 1
; COUNTER Q8| 3 FPG Q3| :
i 20|, 1702, 4 i
i PAT 19 rom 2B 5 i
; PA2 5 Q5 :
H 18 9 6 H
H PA4 6 Q6 :
H 17 10 7 H
; PA8 7 a7l £ ;
H FPSTART m STB H
H b H
i Y4 oiR- ;
: AO::AT5~ e 2oL oy 13 ZADO 0 ;
; DO Qo FPY Bo—s—o0—" o—— :
i "0~ 20 2 Sy 2 _orADi 1 E
H AT~ D1 Q1 19 8 ° ° H
; s4 18 2 11 FAD2 2 ;
; D2 Q2 FPY Bo——o—" o— -] :
| 2, 7 4 5 0" _oaps 3 i
H e D3 FPB1 Qg [ FPY Dog—o" o—— :
H 9 8212 4 3 ZAD4 4 H
H Ad~ D4 Q4 T0 4 © ° :
; 7 5 1 FAD5 5 ;
: Y Q55 [ FPY Boy—o" o—-—r ;
; 5 6 13 ~AD6 6 ;
: s——106 Qs FPW 05—~ o—— ;
: Slo7 a7 ! —-o—o/9 oW oo oDl 7] i
AT~ 7 5 ;
S5 ; i
—{DS1- H
9 = '
PROM CONTROLS [TFPATDOS Slbse i
2 i
S SWL Switches Low Byte ==> FP Data Bus VP i
S2 SWH Switches High Bytes FPR.1 1 STB FNF.1 .. .
S3 ALL Address Latch Low Byte FPR.15 by14] cLR- ge ENF.15 CPU !
S4 ALH Address Latch High Byte FPS.A ns w ' FNN.15 H
S5 ROMD ROM Data P A oo Oy ZA8 0 M4 | NFP2.15 ¢ q3 12 3 :
S6  MEMWR 3 [ FPR Do a0 QOp57 ° o e oo LW D] FNN D—pD0 |
S7  CPUWR 2N ! 20|04 Qi 1 o 1 Fudll LRI vy AN fhotr i
S8 RUN T 0 T, A9~ g K 710 o) |1 MWq I NFP213E g ° 10 EiE i
[FPR 0 D2 Q2 ° o FNE FNF aD2
° 2 ° 3 A0~ 46 73 a1l sl P W4 S NFP214G 5 8 5 ° 5 i
[ FPS Yo— D3 FPT Q o o FNE FNF AD3
3 3 ATT- 75 o 3 NFP2.11 : 6 ! :
4 4 9 8212 4 A2 4 W SAREE 12 7 ;
L—{ FPS Yo—— x4 Q455 ° 7 ALNE )75 AN Dqg—pDe
- NFP2.12 ; ;
6 5 7 - 5 A13 5 W4 3 4 8 ;
5 { FPR o7 Aa- |20 Qg ° A4 5 NFP2O T 15 27 N 5P
; 4 6 5 6 2 6 A4 9 143 14 9 ;
Altair 8800b Computer = FPR o= [ p a6l ° 5. B0 FNE D51 FNF Dyg—fD6 |
21 7R So— Sl a7 ! TR T L N e o e 2IFNE Ohpr
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UFPA
8212

UFP

07

UFPC UFPD
LS04 07

UFPE
07

UFPF
o7

C: S:
P11 P12
FUFP|
H
UFPJ UFPK UFPL UFPM
1702 T
R
8T98 r— r—
T gg?; USP UCP H;P U;P ugp 133 P14
-'—53O 05 10 05 4040 05
UFP P21 P22
: - -
93 8798
UFP UFP UFP UFP UFP UFP GRS
ci D1 Ef Fi G1 H1 J1 | ] ki L1
LS 10 LS04 Ls Ls LS Lso4 367 [Ls74
175 175 175 175
T
8212 UFPM1 UFPN1 UFPP1 UFPR1 UFPST UFPT1 UFPU1 UFPV1 UFPW1 UFPX1 UFPY1 UFPZ1 P2.33 P2.34
L Ls74 |L Ls175 |L 00 |L LS04 |L 4049 |L L10* |L LS175 |L 05 |L LS175 |L 1s30 |L LS175 | 05 |
UFPAT
i
Front Panel Display/Control Board
UFPx Type ab cde f UFPx Type ab cde f Type Count Pins V+5 GND
A 8212 J - - .- A1 74LS14 J 4 Juy 7400/LS00 2 14 14 7
B 7407 NN NN B1 8212 J - - - 741504 4 14 14 7
C  74LS04 JJJuuu C1  74LS175 - - - - 7405 5 14 14 7
D 7407 N B N D1 7410/LS10  J u - - - 7407 7 14 14 7
E 7407 uyJJuuu E1  74LS04 N R A 7410/LS10 4 14 14 7
F 7407 VA AN F1  74L8175  § - - - - - 741814 114 14 7
G 1702A g - - - - - G1  74LS175 J - - - - 7430/L30/L 2 14 14 7
H 7407 uyJuy Hi  74L8175 - - - - - 741874 2 14 14 7
J 7410810 ¢ ¢ J - - - J1 74LS04 Juyduuy 7493 114 5 10
K 7407 N B N K1 74367 uyJJuuy 7418175 8 16 16 8
L 4040 g - - - - - L1 74LS74 J u - - - 74367 1 16 16 8
M 7407 NN NN M1 74LS74 J 4 - - - - 8T98 2 16 16 8
N 74L30/LS30 { - - - - - N1  74LS175 J - - - - 8212 3 24 24 12
P 7493 J - - - - - P1  7400/LS00 | { { { - - 4009/4049 1 16 1,16 8
R 8T98 J 4 Jdd Y R1  74LS04 uyJ JJouy 4040 2 16 16 8
S  8T98 J Y - - S1  4009/4049 | | | J 4 4 1702A 1 24 ¢ *
T 8212 J - - - - - Tt 7410/LS10 ¢ | | - - Total: 46
U 7405 Juuyd Jy Ui 74L8175 - - - - -
Vo 7410/LS10 { - - - V1 7405 N R A
W 7405 NN NN W1  74L8175 - - - - -
. X 4040 g - - - - - X1 7430/L/LS (- - - - -
Altair 8800b Computer v 7405 S 4 dd 4 vi 748175  § - - - - -
Section: Front Panel - FP Board Layout & ICs Z  7400/LS00 |  J J - - 71 7405 JJddd 4y
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V-18
V+8L
LD1~
LD5~
LD4~
LD7~
SINTA~
sINP~
SHLTA~
sWO
MEMR~
PWAIT~
A2~
A0~
Ad~
AB~
A8~

o |~ N

21

23

25

27

31

129/30]

33

V-18
GND
LDO~
LD2~
LD3~
LD6~
sMi~
sOUT~
SSTACK~
PS
pINTE~
pHLDA~
Al~
A3~
A5~
A9~
A10~

A7~
A13~
Al12~

FDIG2~
FDI6~
FDI4~
FDI2~
FDIO~

POC

pRESET
xCLR~

STSTB

FRDY~
PSYNC~

SSWi~

V+8

GND

o | N

21

25

27

29

31

33

All1~

Al4~

A15~

DEP~
FDI7~
FDI5~
FDI3~
FDI1~
ACC-DSP~
UNPROTECT~
PROTECT~
SS~

DO5~
RUN~

@2~

V+8

GND
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Iy

S100 component: 1 10 20 30 40 50
solder: 51 60 70 80 90 100
Original
UFNx Type abcdef UFNx Type abcdef
A 7420 J N 7418367  J 4 J 4 ¢
B 7420 J o -
C  74LS04 JJJJJu P 74LS04 NN N NN
D 7402 uuy Q -
E  74LS04 NN N NN R  74LS04 NN N NN
F 748367 ( | J 4 J 4 S 74LS367 J J J uuu
G 8212 J T 74LS04 NN N NN
H 74LS367 J J u J u U 74LS04 u J ¢ 4 4 Y
| - V  74LS04 NN N NN
J 7400 uu W 741804 J J 4 4 VY
K 7410 u .y X  74LS04 NN N NN
L 7420 J 4 Y 74804 ) J J J VY
M 741804 NI
Total ICs 22



FPSTART o

PROM Addr
Low Nibble [ © [ 1 [ p2 [ o3

PROM Controls [ o [ 2
Address Loaded

FDIG2 when 87 |_| |_|

SB when S8

< I o N NS o SN o Y o N oINS N o IS o N o SN o NS o N o I HEN o NN
—~ B pown sows B

L
PREADY : : : | 1
! —L

READY ; ; 3 |

Altair 8800b Computer

Section: Front Panel Procedure Execution Timing
Page: FP7 Rendition: Feb 19, 2024




