













































































The memory manager circuitry is merely a 4 bit 1/0 port whose
address 1is decoded by U33 and U22., U46 is a 4 bit latch whose
output passes through to U45 which keeps the address from appearing
on the bus until the next ALE and also buffers it,

The S-100 bus uses a HOLD/HLDA protocol for DMA requests, but the
8086/87 use a RQ/GT protocol when in their max mode. U4, U5, and
U6a provide the HOLD/HLDA to RQ/GT* conversion. When HOLD¥ is
asserted, a pulse one clock cycle wide is issued on the RQGT* line.
When a GT pulse is issued by the CPU on RQGT*, U6ba will be set low,
causing pHLDA to be asserted. When HOLD* goes away another pulse
will be issued on RQGT* causing the processor to assume control of
the bus again. One clock cycle after the last pulse, pHLDA goes
false.

Three sections of U56, crystal X2 (4 MHz) and U4la provide a 2 MHz
clock for the S-100 CLOCK signal on pin 49. A separate oscillator
was used so that CLOCK will always be 2 MHz independent of the CPU
frequency.

The power fail circuit causes a POC* to be issued upon the rising
edge of PWRFAIL*, This insures that the system will recover just
as if the power had come on for the first time, and prevents
problems that might occur if the power dips for a short period
causing PWRFAIL* to be asserted, but the power doesn't really stop.
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PARTS LIST

INTEGRATED CIRCUITS -

Ul-U3
u4
U5
U6
u7
U8
U9
U10
Ull
U12
Ul3
Ul4
Ul5
Ulé
ul7
Uls8
U19
U20
U2l
u22
U23
U24
u25
U26
u27
U28
U29
U30
U31
U32
u33
U34
U35
U36
u37
U3s8
U39

7805
74LS74
741802
741874
25L82521
7415266
25152521
7415266
74LSR86
741874
7418175
74LS74
741874
7418373
81L596/98

80130 ROM-less
8087 OPTIONAL

8086
7418373
25LS2521
741532
741804
741508
741832
74LS04
741508
741502
7416
81L596/98
7418373
74LS30
74LS125A
741510
8288
741.S367A
741811
74LS125A

U40
U4l
U42
U43
U44
U45
U46
u47
U48
U49
U50
U51
U52
U53
U54
U55
U56

RESISTORS

R1-R4
RS

R6

R7

R8
R9-R10
R11

-R12

R13
R14-R16
R17
R18
SR1-SR5

SRé6
SR7

SR8-SR9I

8284A-1
T4LS74
7416
81LS96/98
7416
7415373
74LS175
74LS245
7415244
74LS245

745287 (G193)

74LS75
7418244

745288 (G192)

741874
74LS125A
74F04

1.5K Ohm
4.7k Ohm
10K Ohm

18 Ohm

560 Ohm
10K Ohm
270 Ohm
2.2K Ohm
2.7K Ohm
1K Ohm
1.5K Ohm
18 Ohm

4.7 Ohm or
5.1K Ohm
1.5K Ohm
4.7 Ohm or
5.1K Ohm
1.5K Ohm

CAPACITORS

Cl-Cé6 10. uF
c7 .01 uF
c8 18 uF
c9 Silver Mica
31 By-pass
DIODE

D1 1N914
TRANSISTOR

Ql 2N3904
SWITCHES

S1-52 10 position
S3 8 position
S4-S5 10 position

JUMPERS

JO-J7 8x2 position
J8 2 position
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5 T*-”" PAGE 1 OF 9
49
Ve SR1 _
39| — — 35
RQ/GT1 2;2 T > ; A9
33| > A18
MN/MX a1z g; * > A7
oo M6 S Al6
1 A15 ’ > AD15
GND A1ak2 ° > AD14
NMI*  SRE 5 6= 17 AL3 2 > AD13
NMI AL2 S5 AD12
SR6 32| ALLE > AD11
RD* &O———RD Alp > AD1P
INT* SR6 RS R Agg > AD9
INTR ABfS > ADB
' A7 AD7
V20 pg i‘f g AD6
R7 19| 8086 ASh- 2 AD5
PRCLK D———An~—@—]CLK AdS > AD4
ET| I ] v ) AD3
RQ/GTD  AZ[ > AD2
RESET > T 21 RESET ﬁgl, 16 ; ﬁg;
READY) o+ peany  S2 = *— > S2%
241 051 1 * D S1*
25 i o AOURGA
qQsp ___ BHE — BHE*
TEST
23 R6
23 —
ol BUSY 4
—CLK AL9 3=
21 pEsET ﬁ}? 37
22| eapy A6 38
24 AD15 |39
Qs1 AD14 |2
2l0sp  ADI3 i
AD12
AD11 P2
2 AD1p |8
( RQ/GTP  AD9 ;
ADB |-
AD7
u19
J8 AD6 i?
8087 AD5
SRU T a2
RQGT* RU/GTL  pp,[L3
+5 AD2 }‘5‘
| 4p ADL e
vee ADP b=
52
Lo 51 ;2
2 I
PlanD BHE
= INT 2’-2—> 87INT
CPU 86/87 186B ©1982
COMPUPRO
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A B
AD15 >—g %- : %}—“ D17 (0D7)
AD14 > ¢ DI6 (0D6)
1Y l DI5 (0DS5)
AD13 > 4 © 6| 74L5245 D14 (0D4)
AD12 ) 4
ADLL S o— ) 21 g DI3 (0D3)
4 4 DI2 (0D2)
ADLD 2 7 ? 3 DI1 (0D1)
AD9 D B al B
AD8 D— DIp (00o)
DIR
9. Tw
1718)3 |4 |7 1afi3|s 13]6 J15[4 J17]2
1
DDDDDDDD o—
Ul6 u48
7418373 01— \/ 7415244 19
QQ QQQQaQQ
16]19]2 [5 [ [15]12]o 9 l12|7 [14]5 |as[2 |18
AD7 9 IA Bl111 D07 (ED7)
ADS >— ‘73 }g o D06 (ED6)
. W 3 o (e
AD4 —
rog 31 7aLs2as |2 & D03 (ED3)
02 > : 2 —o D02 (ED2)
AD1 D & & DO1 (ED1)
2 1A 8 [18
Avp S— ¢ s 00p (ED)
DIR
L P19
S 45287 +5
I 15 n SR8
N 1A 04 o~ *—
POJ* > A6 10 X
INTAK 5 21 ps 03j0==8 O
DT/R* Z A4 o2kl )\
LAD >———HA3 ys5p “|7),
LBHE* >———6 A2 1930110 e
TR J Sm—1 0 +5
TWOCYCLE >———311p
2p
vee
15 CEN ALE fs > ALE
DEN DEN
PROLK >—2cLk or/RIA ;DT/R*
DODSB* Tone - > 10WC*
U36 ST e M
g28g MWTC F7=—"2 MWTC
18 INTA |- > INTA*
sor>—1815
. 51*>_3_ S1
sg*>__ﬁ_ )
CPU 86/87 186B ©1982
COMPUPRO
2 | i
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PAGE 3 OF 9
5 6
+5
13
R8
2 12 2]
sixne [62> . u3s ) | vzs — onecveee
ACK* >— L 1

L
A
+5 CLEAR* D l .

2 5
I4 = PR g
RDY >——-2—D PR Q

1
Ul2a 2]

‘ s >—b . > TWOCYCLE
, CLK f

P CLK +ST_T1
1
m.m*)—j : 2

STR* p—t3 @» ot

> STB INH

+5

> FORCE
19
| 12[; o2 2fer ol g5y ok 2 13,
U13a u12b U13b U13c u13d

g2 e 11 9
CLK CLR : CLR>=P o1r ‘ T |‘ CLR or 2

, E——
+5 +5
14 19
2l PR 120 PR o > FLIP
ulda u14b
3 1
STB* > P R P LR
1 13
CLEAR* D I ?
CPU 86/87 186B ©1982
COMPUPRO
2 [ 1
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4 OF 9
CLEAR* PAGE
————T—m 2 36> psyie
U35-6_6/1D 12 . |11 o> osTuAL*
@25-1_6/10) & iLssera [—B> s08IN
@26=8_6/10)— A 57> pur*
1N 19 55 puo
e S e
—L— 1 Q15
- SR6
+5
O SR6
s CDSB* [IT> 34
+5
Iw
12 PR
D
Usb
> g
CLR
— j’la
10 onLy %sm 745288
' 14 SR9
05340 Mool N 2 5> sxre
| 13
33 A3 o7 - <> 8 12 [8> sHLTA
= sz % — > us2 (5> sour
74L575 5 6 14
| 6192 0 < 1 7aus2aa ——.3 7> swo
sox >—3 PR A2 08 P—- sM1
siv >—24p P2 1 03 P— - e [T sMem
us1 1 2 8
sor >—L1p P B 2 {np 02 O 2 'l> L (58> sinta
mex > 2l o[ 1 13 7 > it
V4 .
G 6

CPU 86/87
COMPUPRO

186B

©1982
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2 | 1
7415175 7415373 PAGE 5 OF 9
AD15 )——lz—o' Q ;5 12 D Q ;9 60> A23
AD14 >-——§-D u46 QF—{0 QO 63> A22
AD13 D Q2 D Q 62> A2l
AD12 51p oH—Lp Q|8 51> A2p
A
CLEAR >_?1 9 U4s
N 8 9
A19 D =10 Qg 59> Al9
A18 >— bk Q12 15> Al8
Al17 )~ n D Q 1 17> Al7
416 DA Q 16> Al6
|11 T1
7415373
AD15 HY— 12 D Q %2' 32> Al5
AD14 ) 710 Q T & 86> Al4
AD13 )- 10 Q= ® 85> Al3
AD12 ) =D Va1 Qb= ® 33> Al2
ADIL1 =0 Qfs 37> All
AD1D 5 =10 Qs 'S 87> Alp
AD9 > =0 Qs o— 35> A9
AD8 )— D/\ Q 84> A8
5 11 91
Lowex 6 9——-l T 12 11
4 2 185 J15]6 f1a}s f11 8 wy > A2
8- 613
19 u22 )
L [ R u33 =
3 17]a Tie[7 T13[8 iz 11241155
SRS
PORT ADDR. 3 4
SELECT sS4 \3\a\5\6\7\8\9\1p u24 > Al*
o > Al
7415373 —
AD7 D 1§ D Q ;9 83> A7
AD6 )— Al Q1= 82> A6
AD5 )— 3 D Q T ® 29> A5
AD4 > D Q P> AL
AD3 >~ 2o V32 g d5 o 31> A3
AD2 S Ho Qe 81> A2
AD1 S- 2o Q ?2 ® 8> Al
ADD )~ D/\ Q ® 79 AD
|11 1
ALE
FLIP
R3
CPU 86/87 186B ©1982 Avse* B> 9 o 8
COMPUPRO
2 1
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+5 PAGE 6 OF 9

U37-2 4/10

45 CLK* ]
5] u3s 0 (03712 4710
Im
STBINH
U15b )
11 8 INTA* >
CLK >_> Q F->5YNC* MRDC* >_1_
CLR | v
])13 TORC* Y3 8
Poc* 10HC* Y107 > sTer
MATC* S|
> AD15
A2>_2 D > AD14
> AD13
3 6 u17
RO>——P 0 5
CLR > AD12
9 : 81L596/98
POC* >—— 8 I 15 5 aou
10| u3s
*
CLEAR* D0 50— T l7 S ao1p
JUMP-ON-RESET
ENABLE 1 3 __1 So—E— a9
2> m8
il Tw
2 LS no7
U - AD6
13 > AD5
|
| 81L596/98 > ADd
LS a3
3Ly a2
11 13 12 | SR7 18 17
12| u28 ua2 —O0— ¢ O > AD1
Al*)— S6-7
5 6 SR7 16 15
uaz o—O— > ADP
$5-8
POJ ADDR.
1 Jig
CPU 86/87 186B ©1982
COMPUPRO
2 | 1




pMRFAIL*  SR9

PAGE 7 OF 9

—{99> Ppoc*

SLAVE
CLR*

RESET*

1 AEN1 12
CSYNC

- 11
0NECYCLE>——I_
3
. ) S— 6
SR1 \ u28 SR4 -
ROY [F>——-CO—2] U38 > 238 i
XRDY [B> O J I ° 2 foss
N > ROY 0 DSB ENABLE
pR* [T7> = 13 2[NN3 337
1 » U39 o~ 0———1{68> MWRT -
sOUT [35> 1 MWRITE ENABLE
c7
1t
1\
R15 R14
Tl 12 r\\“ll 19> 2MHz
i
X2 =
4MHz
1 +5
CPU 86/87 186B ©1982 :
COMPUPRO
2 | 1
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2 i 1
+5
o _T4LS266 PAGE 8 OF 9
Al5
SR2
S1-1p SR2
MEMORY
ENABLE  ¢pq !
0—0—
53-1
- Ll 19
¢ s1
3[BT 0], _sm
" > 12 ASR1 !
o 17 | 18 LsR2 _ _°
SR2
AZﬂ._E) .15‘ v 16 _ASR2 !
AL9 S| 2sLs2s21 [ OS'R2—° 5
" 13 14 ASR2 6
R
Al6 ‘ _0____0{
> Al5
+5
> Al4 74L5266
R2
26152521 sz 52 2 SR3
@ 8 ~ 9 SR3 A3 [B5> 12 74LSZ66
. > [12 N 1 >
. B> 7 SR30 o 12
A6 __<>._<>/ 1 SR
E>—L3 us 14 SR 8/ 7405266
N E>— .__4v 5 ASR3 7 3
—— > —0 @ >
. 15 | SR3 6 :
A9 B>— 16 RS 6 — 54 2 ) )
> 2 3 CSR3 5./ 74L5266 O—> 10CS*
" 17 18 A SR3 4
A1l 18 SRS —
E0  EI ‘T-O'/
19 91 SR4 =
2\
~ 053{20 ; 13 74L5266
B 1
12 o—-
CPU 86/87 1868 ©1982
COMPUPRO
2 L 3
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PAGE 9 OF 9
+5 ] TN
| C
49 81LS96
AD15 )—iADIS e 1r7 L 3 2—@ vi7*
AD14 H>—2] AD14 1R6 |31 Vg D
AD13 >-—3 AD13 185 |38 S 4—@ VI5*
o1z S>——2ann2 1re P2 15 V1d*
a1l >——=21 ap11 1Ry ! é————-@ vI3*
aD1p >——2O1 An1p Ro (32 13 14 <] vier
T — ' w1 P 2 °<} 8 <5] viix L
g >——21a8 g IRp P2—L S E—<3 v
AD7 >—9 A7 on13p . T,
avs >——=21 pg R Fe ‘L—{
AD5 S—o>1L i pps +o =
Aps >——224 apg ' SR4 o
D3 >——2L34 ap3 ACK |22 > Ack _
bz >——181app focs P&—— ¢ 1ocs+
Al S—151 a1 memcs L memcs
Aop >——181 aop [ L — T
23 f sysTICK T (s
21 1 gaup ST (s N C‘J
22 DELAY 5 1 s | 4
294 It ok FE—< ik
GND___ GND
Izﬂ Il
— . . B
7406 o
87INT > ! %2 * 0V o > vir= B
—o Y% ¢ 7> Vie*
2 laSh 0% o—{T> vis* i
11%110 0 M o—{F> viar
> et 0% o 7> visx
2 %8 092 o—[5> viox
o o—T57> v
oo {T> vip
A
L [13> =
CPU 86/87 186B ©1982 _
COMPUPRO |

- 32



CPU 86/87

ompuPro.

A GODBOUT COMPANY
3506 Breakwater Court, Hayward, CA 94545



