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service information | FIELD CHANGE I

system series: P3000 model: i main assy: PMU186-M nr. P3500-069
P3800-031

units affected: est.inst.time:

date: 850716 revised:
title: PMU186 as master.

note: this change is: Retrofit on failure

1. CONDITION : PMU186 will also be used as master (Release 6).
2. CORRECTION : New firmware om PMU186 - 256k 5112 291 92624.
3. REMOVE : IC 1: 5112 208 01593
IC 2: 5112 208 01603

4. ADD : IC 1: 5112 208 01594

' IC 2: 5112 208 01604
5. ADJUSTMENTS : None.
6. PARTS : PROM (2764) 12NC: 5112 208 01594

PROM (2764) 12NC: 5112 208 01604

7. STATUS CHANGE : PMU186-256k New 12NC: 5112 291 92625.
Service 12NC (sandwich!) 5322 214 40238 not changed.

8. TEST FACILITIES

AFFECTED : None.
9. DOCUMENTS
AFFECTED : None.
10.REMARKS .t 1. Strapsettings (on PMU186 - CPV).
Master Slave
W26 Closed Open v,
W22 Open Closed (see manual)
W1l Open Closed (see manual)

2. PMU186 will be delivered with straps in master position.
3. PROMs can be ordered at:
TDS Apeldoorn

Dept.: CS-MM
Att.: Mr. C. Hilgersom
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CHAPTER 5: PMU186 CPV

NAME: PMU18B6 CPV INC: 5112 291 9565x
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PAL DESCRIPTION

1Ic 21 (pAL 12u6) T8 = OT. 2. 03. 4. 05, 06. 07. 08

15 = OI. 02. 03. 04. 05. 06. 07. 08. 1§

T8 - 0I. 02, 03. 04. 05. 6. O7. 17

+0I. B9

+ T, 02. T3. 4. . 06, 7. 8. 19. T2

17 = OT. 02. 03. O4. T5. 06. 07.
13 = 0I. 02. 03. 4. %5. U6. 7.

+ 0I. 09

+ OI. 0Z. 03. 4. T5. 06. 7. 08. 19

IC 22 (PAL 1216)

T9 =08 0T +13. 01
T8=06.01 +09. OT + TI. OT +05. 0T

T2=17. T8 . 15. 0. 03.00

T=-09+10

@ IC 23 (PAL 16L8) - T68.1I.
- 0.7

+ 03, 06.

+ 04, 5.

+ 04, 8.

+06. 05.

+16. TI.

+16. 13,

T8 = 01. 07

+ 03, 06.

+ 04, 08,

+.°—4. -GG-.

+ 06, 05.

+16. TI.
.15,

85.03.01

92988859
gd8999+d

S8 88

+18. 3. 07+ 18. T2, 7

SN

g d

15.77

15.77

15. 7, 03. 2
15

15.

15

~1C 24 (PAL 16R6)

IC 61 (PAL16R6)

7= .o

+07. 02,

+ 07,

+07. 3.

+T7.
1B =+ 07,
+07. 0.
+ 07,
+ 07,
+07. 2.
+ T8,
+T17.
+ 07,
= T8,
=18,
= 08.

Nds A s

I7: = 19.
+T9.
+ 719,
+ 19,
+ 19,
+ 19,

T6: =07,

+ 7.
+07.
+ 07,

T3: o4,

+ 04,

T5: = 13,

+ 13,
+ 13,
+ 13,
18: -1
T -1

=17,
= 07.

15,
15,
15,
15,
15,

88

13.
13.
15.

15.

15.
15

16.
16.

.16.

16.

05.

9399993333949 5%
=]

IR

03.
03.
03.
03.
. 13,17

.13

17
17
17. 08
17. 08

.13 07. 19

.19+ T7.T8. T4, 19

Y

. 16. 06
. 04. 06

05. 16.

. 05, 16.
.13, 16,
. 13. 16.

19: = 07. 02+ 07. 03 + O7.19
T =T7+T6

P3500/P3800-WE VOL. 1

883N

06

{ ) IC 62 (PAL12R6)

1C 63 (PAL 12R6)

1C 76 (PAL16LS)

IC 78 (PAL16L8)

989494

dadsdsdddsddsddd

@

08.
08+

8

+09.
+09.
+09.

+I8.
+18.
+18.

+IT.
AT,
+IT.

+17.
+I7.
+I7.

.08

[)3

.08
0s. T9 +06. 09 +08. 06. IT

09
02
09

03+ 04

[13

. 02

0z

07.
.07

.07,
TI.

0z
14

. 05.
05.
05.
05.
.07,
7.
07.
07.
. 16.
16.
16.
Ts.
. 14,
1.
14.
.

7

08 + 03.07. 08

+03. 07

08. +03. 07. 08
09 +14. TI. 06 +03. 14

04. 06.
04. 06.
04. T6.
087 06.
02. 08.

02.

888

04. 15,

04,

02. 13.

02.

445

L1+ 09, TI.T9
LT
. 0. 06 + 03. 04. 07. T8
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PAL description

IC 21 (PAL 12L6)

IC 22 (PAL 12L6)

IC 23 (PAL 16L8)

IC 24 (PAL 16R6)

/16
/15
/18

117
/13

/13
/18
/12
/14

/19
112

/11

/16
/14

/115:
/13:

/112

1

[ 1)

/01
/01
/01
+/01
+/01
/01
/01
+/01
+/01

/08.
/06.
17.

/09

/18.
./07.
/06.
/06.
/06.

01

+ 03.
+ 04,
+/04.
+/06.
+ 16.
+ 16.

01

+ 03.
+ 04,

+/04

/07.
+/07.
+ 07.
+/07.
+/17.

/07,
+/07.
+/07.
+/07.
+/07.
+/18.
+/17.
+ 07.

/18.

/18.

08.

17
/07

./02
./02
.102
./08
.102
.102
.102
./09

./02.

/01
/01

+ /

/11

107
/06

/11

02

02

17
./18

./18.

/16.

/1.

05.

/13,

/06.
./06.
+/06.
+ 16.
+ 16,

0sS.

/113,

02.
02.
/08.
/03.
13,
02.

02.

/02,
14,
14,
08.
14,
14,

./03./04./05./06./07./08
./03./04./05./06./07. 08./19
./03./04./05./06./07./12
./03./04./05. 06./07. 08. 19./12
./03./04./05. 06./07.
./03./04./05./06./07.
/03./04./05. 06./07. 08. 19.
+ 13./01
+ /09./01 + /11./01 + /05./01
15./02. 03./04
1
/07 + /18./13./07 + /18./14./07
15
/05./07. 15./11
/05./07. 15./11
/05./07. 15./17.03./02
/07./17. 15
./07./09. 15
/07./09. 15
./05./07./11./08
/05./07./17./08
/05. 06./02./07./17. 08
/107./11
./07./09
/07./09
05./03. 06
06./09
/05. 06
/08. 06./05, 13
19
/04, 05. 03. 17
./046./05. 03. 17
/04./05. 03. 17./06
./09./05. 03. 17./06
03. 13. 17
13
13
14. 15. 17. 04
19. 17
19
/18,7146, 07, 19
/07, 19 +/17./18./14. 19
03. 17




IC 61

y

(PAL16RG)

1C62 "(PAL12LE6)

IC63 (PAL12LSG)

IC76 (PAL16LS)

IC78 (PAL15LS)

/17

/16

/15:

/18:
/14
/119:

/112

/16
/15
117
/18
/13

/115
/114
/13
/18
17
/16

/19
/17
/16
/15
/13
/18

/18

/18

/1

/112

= /19. 15. 13.
+/19, 15. 13.
+/19. 15. 13,
+/19. 15. 13.
+/18. 15, 13,
+/19. 15, 13.
/07./05./189.
+/07./05./19.
+/07./05./19.
+/071./05./189.

04. 13. 15.
+ 04. 13. 15,
= 13. 15. 16.
+ 13./15. 16.
+ 13./15. 16.
+/13. 15. 16.

"7
/15

" [1) " "

/17+/16

/06./08./09
/19./01./02
/06./08./09
08. 05./19
08+ 03+/04

= 09./11./12

= 03./04. 06 + 03./0¢4.

= /07./06

= /01, 02

= /01./02

= 14./07./08 +/03./07.
= 14./07 +/03./07

= 14, 07./08 +/03. 07

= 14./11. 09 + 14./11.
= /03./02

= /03. 14

= /09. 05. 04. 06. 03
+/09./05./04. 06. 03
+/09, 05. 04./06./03
+/09,/05./04./06./03

= /18. 07, 02. 08. 01
+/18./07./02. 08. 01
+/18. 07. 02./08./01
+/18./07./02./08./01

= /11, 16. 04. 15. 03
+/11./16./04. 15, 03
+/11. 16. 04./15./03
+/11./16./04./15./03

= /17, 16. 02. 13. 01
+/17./14./02. 13. 01
+/17. 14, 02./13./01

07./02+ 07.

17./04. 16. 06
/17. 07./04. 06
/17. 07. 04./08.
/17./07. 06
/17./07./05. 186,
/17./07. 05. 16,
/17. 15. 13. 16.
/17. 15, 13. 18.
/17. 15. 13./16.
/17,15, 13./16
/17. 07. 08

17./16. 08

17. 04. 08. 06

17. 04

17./09

17
/83 +/07./19
+/06./09

/08. 11 + 09./11./19

+/17./14./02./13./01

16.

06
06

/102.
/03.
/02.

./03.

+/08./06./11

071./08

/08

./08

06 +/03.

14

06

06
08
06
06




(

CONNECTOR LAYOUT

5-16

CONNECTOR 1

CONNECTOR 2

a b
1 ov ov
2 | +5VM +5VM
3 | ADRL1 ADRL2
4 | ADRL3 ADRL4
5 | ADRL5 ADRL6
6 | ADRL7 ADRLS
7 | ADRL9 ADRL10
8 | ADRL11 | ADRL1?
9 | ADRL13 | ADRL14
10 | ADRL15 | ADRL16
11 | ADRL17 | DATLO
12 | DATL1 DATL2
13 | DATL3 DATL4
14 | DATLS DATL®6
15 | DATL7 DATLS
16 | DATL9 DATL10
17 | DATL11 | DATL12
18 | DATL13 | DATL14
19 | DATL15 | NUCSI
20 | NRASO NRASI
21 | X X
22 | NOELA NOEEPR
23 | NMWCL2 | NMRX
24 | MUX RFCOUNT
25 | NRFSH LC373
26 | X X
27 NE1 NW
28 | E3 NE2
29 | +5V +5V
30 | ov ov

a b o

1| +5V + 5V + 5V

2 oV + 5V SLL3

3 ov ov ov

4 | SLLO SLL1 SLL2

5 | NBUSY NBCLK NCBRQ

6 | NDRQl NIR3 NDACK1 (SLL9)
7 | NDRQ2 SYN NTC1 (SLL1O)
8 | NIRO TOUT 2 NIR1

9 | NIR4 BARE NIRS

10 | NIR6 RSLN NIR7

11 ov ov ov

12 | NDATO NDAT1 NDAT2
13 | NDAT3 NDAT4 NDATS
14 | NDAT6 NDAT?7 NDATS8
15 NDAT9 NDAT10 | NDATI11
16 | NDAT12 | NADAT13| NADAT14
17 PFWN RPON NDAT15
18 ov ov ov

19 | NADRO NADR1 NADR2
20 | NADR3 NADR4 NADRS
21 NADR6 NADR7 NADRS
22 | NADRS NADR10 | NADR1l
23 | NADR12 | NADR13 | NADR14
24 | NADR15 | NADR16 | NADR17
25 | NADR18 | NADR19 | NBHE
26 | NAIOWC | RESV1 RESV5
27 NIOWC RESV2 NAMWC
28 | NIORC RESV3 NMWC
29 | NXACK RESV4 NMRC
30 | NBPRI* | NLOCK NBPRO
31 | +12v + 5VM + 5VM
32 -12v - 5V NBREQ

P3500/P3800-WE VOL. 1
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CONNECTOR LAYOUT (CONT'D)

85.03.01

CONNECTOR 5

CONNECTOR 3
a b

1 A101
¢ | Alld A103
3 A104
4 1 All5 A105
5 ] Aldl AlOb
b A10/
7 | AL08.Z21 AlOZ
8 | AL40 AT09
9 | Al25

10 | Alll

11 | All3

12 | Alde

13 1/777777

CONNECTOR 4
a b

1 B101
2 B103
3 B104
4 8105
5 B106
b B10/
/ | B108.2] B102
8 B109 .
9

10

11

12

317777777

a b
1] 0v NOLS
2 | +5V NOLI
3 | DUMMY

P3500/P3800-WE VOL. 1

CONNECTOR 6

a b
ov SDUTN
ov SDTUN
DUMMY | RESETN

5-17
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PARTS LOCATION PMU186 CPV
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PARTS LIST PMU186 CPV (5112 291 9565x)

85.03.01

1EMC s

N1
1

3,
LR,
v e
o W
H

b4 104

ot i
b Ts Pl
SR LY
S1474
AT S g
Lot L 2 )

BO753
S4a 7
B4TT5
&1525

873

8z013
81574
80447
B&H017
a531%2
K&E4FE
51589
5647
B57F
81487

86103
84307
8301
32157
Br186
32158

B2159

A

jri
4

LE PlLia P4HPGL

COMN

CONN
CONN
CONN
P\l’\i

LN

Ic

IcC
Iic

ic
i
1
IC
IC
I
IC
Iic
IC
Ic

BN T4l SE 40N
ENT4LESS0N
T4l S245N
FAFTARC
GNP AL RETER
SNT4LSO0N
N74l932N
T4FO4PC
74l G358
SNT 4L ST 4AN
SN 4i
N7 4LS TN
i

SN T

TLHFR2RFC
SN7 4824 1N
BNT4LEE8EN
SNT74LLE 14N
GN74LLSRIN
TAFITEPC
THF109PC

Ta&F 20PC
T4FO8PC
SN74L.9373N
SN76LSE4aN
M7&LE0OEH
PRISI4

SN F4ILSH2FN~-00
M74L5138H
SNT7ALSITIEN
N74l 51440
ZA0&60PS
SN74LL511N
SN7S18%AN

BN7S 188N
SN74L.5132N
PAL1IARECNSHRP~1
FAL IHL8CNSHBP-2
FAL1ALECNSHRF-3

PALTIZLACNSHRP 4

¥4
]

P3500/P3800-WE VOL. 1

(TO BE

CONTINUED)

5-19




PRINTED %mé PMU186 CPV ' ) ) )

S 0 91AaD 9BINKNG

}kzg_ﬁ.‘:‘zqg

° 10/Ad D 981 NINd

oo o
e segee [3 1Y) 3
nSvee ¥ —
’r“{“""'” R ssvoc e
QI Tt e PR . oo
:.._ "' o:gz;:'bo:«c ™4 f:".
= ) 202 TN
K 255 ou oo-’“‘? 11
e ~m4._:,s:“:\§ gh Oy ) JooSe
.«%—%’._-"T‘ ‘ﬁ#oo/;::’og_g-. _'// \g_;_. 3 n. I” .ﬁ .
e b N~ - S NI P
P .A—F;é,-::‘ ¢
04 = T e
e e e\ © asreins AFET ST Es . 1l .
H X LCIXY Sk ; - 05_: 3 sediive NoadFiie | ., 4+t i
seadese REpeese AR\ ¢ S—55i\b o, o o 14 ©
2 < ee \‘W’:ouj,? e needa a ;\ooqco.
[//;—%\'T:f\’ﬁ_, ..$;.'-§;‘_:/Tz—h—cooc . ooh‘i‘i\o\omo o T'T »
W el e S e =" T e r\ — lelelols o
»!" s ¥ e -, W’}:—;-—\. esotebodpdassy seaapbe gqoo. (hl
’Il": Sveses c e e J % 25 e 00t . steeq . %‘
il 200 eyiissse—
T = = i
L X2 YYIXL 1) ) (Y déee oo . ® -
e == = =
o\i'o’ﬁoog\o:\ vg::::igoo O;CTTC). ‘:iii.. $ .__» ':'ﬂ;q
s s000¢ ® co0dgRstoen s /enesses svse0eee °
4 -t 9 . &
oo g qisee o seveeie /;;o ® :ﬂ" hd
ooooooo?‘i'ﬁ‘b‘{ao:_;f’;—- e ‘ g N

S -

o
L G

| LJ

:
2

]
*I
Y

[XX =)
)—
Xl
N

e

(M XXXIXXIXKK
b _d [ ad

(XXX ) o ’...l‘..

S

. 7 \o\o sese ‘ .
e i
| TR

o I Ve

—
Vo
- 3 —’
[ =
90¢ 000008
1929990900 090008 "\ o ¢

Aesess
Layer 1

‘agyer 2

a
®!
[

f%‘ s (XXX X

“ o .I ...’b (d

.o
XXX Y R 15.’ A) o I
. 4o o .o AN
esseleas sceecee ¢ *

3\\.5!1 ";53“:;;';&.'\::,:l,::g.jf.:::::... S

L) 1

85.03.01 P3500/P3800-WE VOL. 1 5-21



CHAPTER 6: PMU186M-256K

=

NAME: PMU186M

1NC: 5112 291 9262x

CONFIGURATION

INDEX

CONTENTS

MODIFICATION LEVEL x

4

- Contents
- Component Location

- Circuit Diagram Sheet 1
Sheet 2

- Connector Layout
- Parts Location
A% - Parts lLast

- Printed Wiring

6-11

850301

850301

850301
850301

850301

850301

850301

850301

RELEVANT SI-NUMBER: P3500-

: P3800-

85.03.01

P3500/P3800-WE VOL. 1




COMPONENT LOCATION PMU186M-256K

N
1 30
R4S R42 a] E
R47 R4 1 l CONN. 1 pl R27 —
Rae —
D 1S D e D 1 D 0 U D 1o R T
-1 I~ R20
] RU6 R0 ¥t i F R19
R4S
s D 113 N o U % D 8 s
- ———
) ] 1 ol -1_331-._
1047 D 139 R B
[ 1R300
| | D o3t D 3 T D 7
3 3 || | R28
IC46 ic38
D 130 D 122 D s EEEE
IC4S IC37 i i
% p D 29 Ic21 D Ics
i - s C
IC6k 136
™ P« p D 28 D 20 D it
D It3 D i [ i =il
L | D 2 D i D I3
- - i n - p—"
D 2 D i3 D 126 D icts
|| - L — L] U D Icz
D e 133 D s D 1
D icko D 132 D 2. D 116 D A
i | i U i
A"
L] o (]
056808 056798
N\

6-2 P3500/P3800-WE VOL. 1 85.03.01




P ARD-1 () }
R — e [~ RARvxe
e o e w0 RAMIKE w o RAMIEKG PR B w o[ RAFIORL P w o]
T ARS
@ — 1] Z 11 L ) ARS T4y 43 o 113 prrws A v s h
R :‘:‘ Han ::; :I 213 :’; 113 —iz . !
M —1? 20 4 s000 31730, 00009 330 o000 143 1730, 00000 1130 00000 28015 13, 00000 3 V34, 00000
AR2 o e AR 2 vaf Mens YYD e B FTYRINET] Wiyeed - 4 ARz ]y pARe LI BTS PRVAY dol s 31 vt 6
| o a0 d A n a1 TR w3
s 1/3 s 3 pARL__Bis s 13 s »» - sv3 s
k" . w2 AR b BT e AR aRT [ ] e T
MR wh, KW 11 K A1 M AR W}, 71 L.} PR 11
ase S, s
LU CHRAS) s S cumasi -——"——ﬁ—vrd-mﬂm ——-RA s cumas) MASO S cumas) —— A S cunas) M0 cumas) CRAS)
l:: G2REFRESHI & CREFRESH) G2AREFRESH) GRREFRESH) E GHREFRESHI E GREFRESH
APDIPWR DWN} LPO{PWR OWMI N WPDIPWR DWN) PP WR DWN) 4PDIPWR DWHN) PDIPWR DWN) APO(PWR DWN] 4POIPWR DwWN)
W as?
MAS S b (ycas) MOASY Yo (3icAs) NOAS?__ oo caieas) MAS) WL 1 as) NCASE  d (aicAs) NCASS ) Mase e cieast HAST et Cocas)
[ b [ 64 o l; [ Gt t (A h 0
0 ) 0 T N 0 n T
4 2AStWRITE) o ASIWRITE) ASWRITE) 2swRTe) rc 2SWRITE) X 2SWRITE) A 2SWRITE M 2SIWRITE
- & - - - - - - NwL L
L 1 eeNReAD! L 2 eNREAD) L. 2 senmean) 2 senrean) L - ¢ semaean) LUl SEMREAD) LU 2 6EMREAD L ¢ eenRean)
[ ) o
o ad [T P LU P . PN RLEE 17 ———de
s 1 THsLLI THS4418 S HSLLI TSI
a0 - SR ™ 25 r oap 7S o w7 039 2 L oao gk L 0ao m B
A50 A0 e A5D A A50 =
foonf oa) oay oy a1 3 ogl 3 oar 5 oa1 23]
g 1S 15 00, 5 0a2_ 15 042 15 fil 5 002, o
00, 1 0a) v 0g; 1, ¥ M 0a3 17 063, ol 003, o]
NRASO
1220 O NCASO-7
< ~ — 2
Das-n
D203
P sH2
RAMISKL. RAMISKG. RAMISKS, RAMI6K4 RAMISKY RAMISKY RAMISKL RAMIEKE
ARS ] A:: 1 PN 01 o ARS 1 PN ARG (3 N ARG ¢l ::: : o
:’ Hi v AR T4y 4 1 173) 113 ARS v 113 iK%} ] v
“: . va] —ﬂs:—:‘ 213 21 1 213 2173 213 R T (2]
3130 00000 Al 13 31/ 313 3 ERV 113
A 00000 00000 00000 00000 A00000 00000
ARZ :’ PRV Tk 's 31 Al :; vl A s Mon vt e L vaf A L rap A st em
L B 13 s 173 51 513 s 13 5 /3 5 173
AR Wil e ARD 613 s 13 sy 613 613 o 613 ox NLLUNEIE') PRVH1
«©
FRET) M AR [ M I o T oy FEIIT] M
S, S, 5 S,
NRASO CHRAS) NRASO L cumas) NRASO L cvmast MRASO S, NRASO L Cvras) NRASQ RAS) CHRAS) NRASO CHRAS)
o1t L0 G2REFRESH) GREFRESHI (GZIREFRESH) Ij«zmmzsm j G2REFRESH) b G2REFRESH) G2AREFRESH) G2REFRESH)
1312 O—ss-alATL LPOIPWRDWN) LPOIPWR DWN) 4PDIPWROWN) LPDIPWROWN) LPOPWR DWN) GPDIPWRDWN) LPOIPWRDWN) LPOIPWR DWN)
»12 o—-a-""; N NCASO 16 &, £31cAs) NEASY L C3cAs) NAS? oL rycas) NAS3 1 L s NASE el ocas) NCASS 16 L icas) HeAss w b scas) NeAST Wl g
1213 O—-em- a1 7 23 o 6 E G4 [ [ ([}
»n ::l:‘ ASWRITE) ¢ AT CSIWRITE) ¢ * Lacswane 2ASIWRITE
L 2ASMRITE) SIWRITE) 2ASIVRITEN 2CSIWRITE) CSIWRI 20SWRITE) )
11 O—n-oZAILS]
R & 5 8 s s ‘ C
o O—eal ] % GENREAD s e [F— cenn w4 [z cmpean) it [ ematan BT e O w9 2 6ENREAD) 2 $ENREAD) wa_¢ [ ENREAD]
Oeesd
:‘::o—o-‘—"!\ o8 LA P 6 YR Py o e [YRN P w
o ALY “svH L, insciw gl THs4sts o L, Trsts L Trsecis g L, Trseite il THSLLT6 L tmseers
fatg O—=-e 004 2p%m a4 2 004 2 a4 ak 2 004 Da4 2 ey
AT 0 ASD AS0 L] ] ASD ASD 3
o pLE o oas =32 005 Fj A oas 71 0as TR 0as i 005 TP 0as i
X
AT 1000f 72 ] e
17 O AT I 5 0 5 006 3 DS 1 6 5 (™ 5 (113
1ats O—=ee- [0 1 i 1 (0 (T T g (0 a1 [ @
118 O ::l; 001 1} —
Tat Ot Lt 207 _op
[ % o T e e e e e e e w [ s S ¢ s s e s - s o - e e ¢ e - e | . — —
NW
G wy o : r
123 0
w25 o0 * )
22 o NOILA . v
ADRL1T H [N
. 3 R35-15R
o R Erls wne LB N
| — R -
ROMBKS w1 - R3L-BR
. @7 Ll NwHg el NWH
" . w2 re {1
I
S . 9 m_n '
A ajupar a o
; o s 4 su P wen 4| » TG I (L T e
A 1pa R 4w G wasi . it T pow
£ NI NPT, ST nAS? . N s san l oot ad-MERL, pans 3 m;zu SR ogs
IpU BB 4 AW R MAS) A ape gar ook ¢ DATLH, [oas 4 ===y 0
wno—L___ ¢ GplLRU 4 R S MASL N froan e . 1 0 1 7 —— ™V
wwo—N2_ 54 shl_R1 4 }NASS N X ‘&_‘ 1 [ 3 DATL [ —— Y]
s 0—82 i b as 4 wo NCASS N e san l l w1 12 DATLY 1] 0%
Gpl B2 J Rw R M l A pawp . % 15 _OATLN L ——
E10N .. 1l o ®_DATLY i FE= 006
' — ool B OATLS i) a7
. b 1 -
[]
ADRLW 1 . .
| 76 ’ |
ADRUL-T
Y —
wiyo—MUli_ 0 ‘o
ST 0
© O e e e e L ————————

o o—
05330

@ : ) CIRCUIT DIAGRAM PMU1B6M-256K SHEET 1

86.03.01 P3500/P3800-WE VOL. 1 6-3



ARG . RAMI6KL RAMI6KL
3 01 1 1
13 1 V) 1173
Howva 213 213
3130 00000 20000 3 V3L, o000 —43 134 50000
24 vy A ! cnftem F A
2 Bs 12 s v
L 2 3 P w3
— a8 Wy, [34] oy o L34 10 ) s 71 L
445t CURAS) MASt S cwmas) WRASY S cumas) LTI L (xRas) CHRAS)
GUREFRESH) G2AREFRESH) GHREFRESH) E GUREFRESH) E GHREFRESH) GHPWR DWN) G2PWR OWN)
4PO(PWR DWN) 4POIPWR DWN) 4POIPWR DWN) \POIPWR DWNI 4PO(PWR DWN) LPDIPWR DWN| APDIPWR DWN}
MOASO et ccas) NSt b cacas) MAS2_ Yeb caicas) LY Qe MAse Wl cicas) LA ) MeAS? L cacas)
[ G [ ot [T o [
T T E v 0 T D
ASIWRITEN ] ASIWRITEN 20SIWRITE) & bacsiwRiTe| 2ASIWRITE)] 2SIWRITE 2 SIWRITE)
LI T 6EMREAD) o[ 1 semREAD) LLL B © 6EMREAD) wen [ 4 6EMREAD LU T SEMREAD) wn o[  SENREAD! wan o[ L GENIREAD
v_ 1 v, ot D ()
- R ) RUEN 2 LB [ T 9 )
n b tHswn ) THSLAI6 THSLLE L msien T, L
v 2l 2 oas .1 s 27k oas oas 2
X b ; il ASD
o " A L L2y
100nf D03, 009 =7 ooy =51 Doy ALl 09, =3
g 1 oL s Lo 0010 12 ] ooy 5
ooy, 0 ooy 17 oan 1 (N Dan v
NRAST
20 O
ST
Das-n
St et
RAMEKL RAMISKG RAMIKL RAMIEKL RAMIEKL
ol o oy T
e v A‘:Z H v L:nn e & L:..n/:
g v LI PR )l ) an 21
3 13, 00000 33, 0000 AR 1], o0 0000 3 173{,, oo 3 M3 130 o000
ARz 1 o ART__ 1] e AT A ARz 1 98 R ® 00000
4 1/3) o 13! C1af 16383 L 173 4 v3( 16303
AR LI T A1) [ a5
s 13 s 173 s 173 5 1/3) s 13
R0 W AR W [_aro ) AR a0l
) S I N i I T s i
1 A B NN I O 71 ) s b1 ) s 7
NRAS! S AS1 S,
ARAS) S b curas) NRAS! CHRAS) WSt S curas) WRASL S cumas) MRASL S cuRas) LI e MRASL S (viras)
G2IREFRESH) GUREFRESH) E‘GZ(MFRISNI GREFRESH) E GREFRESH) GAREFRESH) GRIREFRESHI G2(REFRESH)
4PDIPWR DWN) 4POPWR DWN) APOIPWR DWNI LPDIPWR DWN) 4POPWR DWN) 4PDIPWR DWN) LPOIPWR DWN) LPDIPWR DWN)
16, NCAST 1% NCA! *
NCASH CHCAS) b ocas) As2 CUCAS) . Gieas: NASt WL, cyicas) - 18 o) QUAS) 3NCAS)
[ [ [: 6 A t_’ [ [ o G
0 T s T D O D t batsiwaite)
2ASIWRITE) 2SIWRITE) 2SIWRITE) 20SIWRITEN 20SIWRITE) 2SIWRITE)] 2SWRITE) ASIWRITE)
NwH - A - . A -
s L 6EMREAD) LIS 1 6EMREAD) o [ cemmenn) LU 7 6emREAD] LI 1 $EMREADN w4 senmenn L L ENIREAD) wan o[ L SENREAD)
v 1 o o1 1
. 0 6 ™ o dos o 66 v o oV ‘ﬂ 66
Ll THSLLY [ ) THSLL1 e TMS6L16 THSLL6 THS4L THSLL18 B TMSLLI6
n L . L ol r I san
oon_ 2 oan e nn__2 JrC 2
= ;,sn ,—: AS50 /—: AST —-I:: ASD L34 '—:1 ASD S0
A A\ VA
oo oan 3 oan 3 a3 1S ) AL 00y ™ san T
Doy _ 15 A% ¥ vy Dok D :sl 5
n :’E R i 0o 1 04k 1 V7
0an-15
b

sut v

B2 O RFCOUNT

sy W

3

4 e

J6F153

|

3

b

i
l
]

9 ARLL

TLF2G
>

B ARLY 2
En ARLL &

[
A0y

7 ARG

i

il

)

7 _ARLS

E
B

%

g

ARLY 1]

2
3(3 |33 2l

ROV-22E R48-27 RAI-22%
r— L1y [ ™ v
AQRLY- 1)

05340

i
(

s

CIRCUIT DIAGRAM PMU186M-256K SHEET 2

85.03.01 P3500/P3800-WE VOL, 1 6-5



CONNECTOR LAYOUT PMU186M-256K

CONNECTOR 1

a b
ov ov
+5VM +5VM
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ADRL3 ADRL4

ADRLS ADRL6

ADRL/ ADRL8

ADRL9Y ADRL10

ADRL11 | ADRLI?

O] 00 ~J O O] ) W N} —

ADRL13 | ADRL14

10 | ADRL15 | ADRL1b6

11 | ADRL1/ | DATLO

12 | DATL1 DATL?2
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17 ] DATL11 [ DATLI12

18 | DATL13 | DATL14

19 | DATL15 | NUCS

20 | NRASO NRAS1

22 | NOELA NOEEPR

23 | NMWCLZ2 [ NMRX

24 | MUX RFCOUNT
25 | NRFSH LC373
26 ~
27 | NE1 NW
28 | E3 NE?2
29 | +5V +5V
30 | OV ov
T,
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PARTS LIST PMU186M-256K

SPEC:

IC 74FO8PC

IC 74F138PC

IC 74F153PC

IC 74FZ44PC

IC N74LSZ44N

IC 74F373PC

IC N74L8393N

I1C THS441é~15NL

RES 15E 1% 0.4l
RES ZEZ1E 1%  0.4W
RES  2KO 1% 0.4
CAP  100NF

21335  CAP 33UF 25V
01594)  PROM FHU186M~256K~1 -
01604)  PROM PMULS&M-ZS5&6K-3

Z0

( ) means Factory Nr.

85.03.01

483 RNW 332191 (DICK)

This item cannot be ordered via Concern Service

P3500/P3800-WE VOL. 1
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PMU186

LIST OF SIGNAL NAMES

If the first character of a signal name 1s "N", the signal 1is active
low. All cther signals are active high. The list 1s in alphanumeric
order, the N in front off the signal name has no effect on the order
of this 1list.

N22
N28
N2A
NA
A16-19
ADO-15
NADRO-19
ADRLO-19
ALE
ALEL
ALEV
NALEYV
ARO-7
ARDY
NARDY
ARLD-7
NASYN
BARE
NBCLK
BCLKI
NBCLKI
NBHE
NBHEL
NBHEP
NBPRI
NBPRO
BUSCON
NBUSCON
BUSCONV
NBUSY
NCASO-17
NCBRQ
NCBRQX
CBRQX
NCEN
CEN
CLKP
NCLKP 1,2
CLKV
NCMDENL
NCMDENS
COUNT1
CPSEL
CS186
NCSFIFO
CTRPSTS
NCTRPSTB
NCTSA
NCTSB

841128

1/0 chip select address 22H (control ports 1, 2)
1/0 chip select address 28H (control port 3}
1/0 chip select address 2AH (virtual port 4)
memory access

upper processor address lines -
time-multiplexed address/data bus

EMM-bus address lines

address-bus local

address latch enable (processor)

address latch enable local

address latch enable delayed

address/refresh bus on memory board
asynchronous ready, processor input

address/refresh local bus on memory board
asynchronous (EMM) access to memory

battery back-up status

bus clock (EMM-bus)

bus clock internal (on this board, from EMM-bus)

bus high enable (EMM-bus)

bus high enable local

bus high enable processor

bus priority in

bus priority out

EMM-bus controlled by this PMU

EMM-bus controlled by this PMU (delayed)
EMM-bus busy “h
column address strobe lines (bank select)?
common bus request {(on EMM-bus)

common bus request external (on this PMU)

command enable

clock processor

clock (inverted CLKP)

clock delayed

command enable local

command enable system

indicates (with NRFSH) last clock cycle of a refresh cycle
1/0 chip select for access by EMM-bus

memory chip select 80186

chip select FIFO for access by EMM-bus

control port strobe

V24 clear tu send channel A
V24 clear to send channel B
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CTSBL
ND1
ND3
NDACK1
DAT2
DATCO-7
NDCDB
DCK
NDENP
NDIR2
NDIRC
NDIRP
DQ@0-15
NDRQO, t
NDSR
NDSRA
NDSRV
DTR
NDTR
NDTRB
DTRBL
NE1
NE2
E3
NEMMRQ
NEMMV
NEN1
NEN2-4
ENDR
NF1
NGC
NGDP
NHHPF
INTO, 1
NINTAD
NINTASB
NINTAFF
NINTAJK
NINTAPIC
NINTASCC
NIORC
NIORCL
NIOWC
NIOWCL
IPLRQ
IRO
IR1
NIR?
IR4-T
NIR4-T
IRCMD
NJ
NK
LC373
NLCDR
NLCP
NLCS
NLE

841128

clear to send channel B local

delay 1 {(insert 1 wait state)

delay 3 (insert 3 wait states)

DMA acknowledge (always inactive)

inverted EMM data line nr.2

control data bus

data carrier detected channel B

memory mapping version (default: high, version B8)
data enable from processor

direction system data bus drivers
direction control data bus buffer
direction local data bus buffers

data bus on memory board i
DOMA request lines from SCC to DMA 1in 80186
data set ready

data set ready channel A

data set ready (power on channel A, port 1)
data terminal ready (channel A)

data terminal ready channel B

data terminal ready local

enable bank select outputs (1)

enable bank select outputs (2)

enable bank select outputs (3)

EMM request (access request from EMM-bus)
delayed X2, PMU accessed by EMM bus

enable system data bus drivers

enable system data bus drivers

enable (?) data set ready

chip select FIFO for access by local processor
enable control data bus driver

enable local data bus buffers

hand-held pannel (service processor) interrupt
interrupt request inputs integrated PIC
interrupt acknowledge integrated PIC, channel 0
interrupt acknowledge both (PIC and SCC)
interrupt acknowledge from Flip-Flop

interrupt acknowledge from JK flip-flop
interrupt acknowledge for PIC ty
interrupt acknowledge for SCC ”7

1/0 read command (EMM-bus)

I1/0 read command local

1/0 write command (EMM-bus)

1/0 write command local

initial program load request

interrupt 0 (power failure)

interrupt 1 (FIFO buffer not empty)

interrupts 4-7 (used by master only)

interrupts 4-7

interrupt command (from networking control port)
set JK-flipflop to activate BUSCON

reset JK-flipflop to deactivate BUSCON

clock data bus latches on memory board

latch clock (for access to) dynamic RAM

latch clock {for access to) PROM

lower memory chip select (from 80186)

enable local address latches
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As§ NLOCK lock bus (EMM-bus)

NLOCKP lock bus from processor
LOCL local loop (testloop V24&)
NLOCL
NLS138 enable 74L5138 of local 1/0 decoder
NMCL memory command local (read or write)
NMCSO0-3 midrange memory chip select lines from 80186

NMMU16-19 local memory mapping bits
MMU18-19 system memory mapping bits from port 2

NMR master reset, memory excluded
NMRC memory read command (EMM-bus)
NMRCL memory read command local
MRS master reset, initiated by master
NMRS ”
N NMRX master reset, memory included
o MUX select refresh or normal address
. NMWC memory write command (EMM-bus)
NMWCL memory write command local
NOEEPR output enable EPROM
NOELA output enable memory data bus latches
NOLI on-line indicator
NOLS on-line switch
PCLKSCC processor clock SCC .
NPIC chip select programmable int. controller
PSON power supply on
PWFNP power fallure interrupt
: NPWOFF power off indication
. Q2 2 wait states inserted
: RAMRQG external request to access RAM
- RAS row address strobe
NRASO row address strobe 0 (even byte addresses)
5 NRAS1 row address strobe 1 (odd byte addresses)
T NRASBU acivates row address strobe during reset (battery unit)
S RASBU
NRASPN row address strobe enabled
NRCLK refresh clock
RCLK
NRDP read (processor)
REFAD-7 refresh addresses Y
) REML remote loop (V24 test loop) 7
NREML
RESETN reset from service processor
NRFCK refresh clock divided by 2
RFCK
RFCKB refresh clock, low during reset
RFCKS refresh clock synchronized
RFCOUNT refresh count
NRFCOUNT
RFRQ refresh request
NRFSH refresh cycle executed
NRHHP reset service processor interrupt
RPON remote power on
NRPON
RRPO reset remote power on (not used)
RSLN reset from EMM-bus during power on/off
RSLNI reset during power on/off internal
NRT receiver timing
NRTSA ready to send channel A
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NRTSB
RTSBL
NRW
RXDA
RXDB
NSOL
NSOP
NS1L
NS1P
NS2L
NS2FP
NSBRQI
SBRQX
NSBRQX
NSCC
SDTU
SDTUN
SDUT
SOUTN
SLLO-3
NSM18-19
SRDY
NSYNCB
NT
TBMAST
TCLK
NTDBL
NTIOUT
NTIV
NTRXCA
NTT
TXDA
TXDB
NUCS
NW
NWH
NWHB
NWL
NWLB
X0
NXOV
X2
NX2
NXACK
XACK
NXACKAS
NXACKI
NXACKLB
Xov
XV
Z

641128

ready to send channel B

ready to send channel B local
read/write command on EMM-bus
recelved data channel A
received data channel B
status line 0 local

status line 0 processor
status line 1 local

status line 1 processor
status line 2 local

status line 2 processor
system bus request internal
system bus request external

SCC chip select
serial data from PMU to service processor

serial data from service processor. to PMU

special logic lines, slot number (binary & 1nverted)
upper system memory address lines (system mem. mapping)
synchronous ready (processor 1input)

synchronisation channel 8

timing (V24)

this board 1is master

transfer clock

transmit data channel B local

time out

test i1ndicator V24

transfer clock channel A

transmitter timing (V24 channel A)

transmitted data channel A

transmitted data channel B8

upper memory chip select (80186)

memory write enable

write signal to RAM, higher half of data bus

write signal to memory, enable higher data bus buffer
write signal to RAM, lower half of data bus

write signal to memory, enable lower data bus buffer
low 1f local processor controls PMU v

delayed X0

low 1f PMU 1s accessed by EMM-bus

transfer
transfer
transfer
transfer
transfer

acknowledge
acknowledge
acknowledge
acknowledge
acknowledge

delayed X0
low 1f local processor controls PMU
disable RAM access during refresh cycles

PMU186

on EMM-bus

(to EMM-bus from memory timing/FIFO)
asynchronous

internal

local bus (from EMM-bus)
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™ : PROCESSOR

The wrocessor on the PMU 186 1s the Intel 80186, E 16-b1it
mLCro pProcsssor. [t 1s capable of addressing IMb of memory.
Four peripherals are aintegrated on tbe chip.

1.1 PROCESSOR CLOCK
The processor clock 1s generated internally, using an 16
MHz. crystal. This results 1n a 8 MHz. processor clock CLKP,

This <clock signal 1s inverted in two ports to create NCLKP1
and NCLKP2. NCLKP1 1s i1nverted again to generate CLKV.

1.2 INTEGRATED PERIPHERALS.

The peripherals integrated i1n the 80186 ‘are all used.

oy Pages 4-11 to 4-19 give further information on the addresses
§ and},the meaning .of the register 1n the peripheral control .
block. ’ .

The Eﬁfgfﬁéngt unit provides 6 memory chip-select signals
- NUCS select upper memory {ROM) oy
i~ NMCS 3-0 select mid-range memory {(system window)

§ - NLCS select lower memory (local RAM) R

i i 3

The 1ntegrated>t1mer 1s used lnternally but no conge

’lthe Direct Memory Access Controller may receive 'aé request;i

from the SCC, controlling the V24 Interface.llt is presently;;f'
E: @ 1n the P3500/P3800. : % :

Lo f

»’fhe~ ~integrated Programmable Interrupt Controller 1swfﬂ
o programmed to  operate 1n Cascade mode, providing ‘twow Sl
7 inpterrupt inputs (INTO and INT1) and two dedicated 1nterrup
‘~acknowledge outputs (NINTAO and NINTAPIC),

564 Pig

F.3e CDMMAND GENERATOR
The command generator 15 used to decode the status~lihe$-;4
from the processor into four command signals {NMRCL, NMNCL‘
NTQRCL, NIOWCL) and a signal ALEL to latch the address and
status lznes in the local bus latches. R E
* The oqutputs of the command generator are enabled only when
" NLE 1s active, the -command outputs may also be enabled,-byf
CEN. - . , ‘ s :
{see also documentation) ‘ : I
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1.4 READY / WAILIT GENERATION
A bus cycle 1s ended when either SROY or ARDY 1s activated.

SRDY 1s activated when NXACKI 1s activated (after
synchronisation to the delayed processor clock). NXACKI 1s a
signal from the memory timing and 1s generated in IC 24 (PAL
16R6) and Ls activated when:

X0=0 => PMU controls 1t s own board.
and NRASPN=0 => RAS lines are activated.
and CSt186=1 => processor selects local RAM.
and NRFSH=1 => no refresh cycle running.

Conclusion : NARDY 1s the transfer acknowledge signal for an
access to local RAM.

ARDY 1s activated when one of NTIOUT, NARDY or NXACKLB 1s
activated.

NTIPUT 1s-the output of an eight bit binary counter. This
cougter 1ncrements on every trailing edge of RFCKB as long
as the counter is enabled. The counter will be enabled when
NGDP, which 1L1s the enable signal for the local data bus
drivers, 1s active. If the counter reaches the value 128,
then NTIOUT 1s activated. This causes activation of ARDY and
NMI. The activation of ARDY will end the current bus cycle
and the NMI indicates that the bus cycle that was started
has not been executed properly.

NARDY 1is synchronised to the processor clock and can only be
activated when NALEV 1s inactive. If NALEV 1s active then
NARDY 1is deactivated, this 1s done at the beginning of every
bus cycle, Activation of NALEV depends on D1, the inverted
signal ND1, that is generated in IC22 (PAL 16L8), ND1 is
activated 1f during XV=0 either NUCS or Q2 1s activated,

- This means that (because of the clocking af ICS5) one wait

state 1s inserted if the local ROM is accessed or if Q2 1s
activated., Q2 1is activated two clock cycles after activation
of  ND3 and ND3 is activated if during XV=0 one of the
following devices 1s selected

- §CC or PIC, (either for a normal access or in an interrupt
acknowledge cycle) , )

- all devices selected through IC4 (see Local I/0 Decoder)
If one of these devices 1s accessed then 3 wait states will
be inserted in the bus cycle.

“‘Mwmw . . . IR e w./‘-v,V-f,",;Nz‘ P '
Through W77it is possible to eliminate TR WATE $tate Y that
rough Wi grrminat ! 1 ;

“is 1inserted when the 1local ROM is accessed. If WT is

strapped then ARDY is activated immediatly, when both XV and
NUCS are low.
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NXACKLB 1s activated only when 1C67 1s enabled by BUSCON 1s
active, 1ndlcating that this PMU has control over the EMM
bus. NXACKLB 1s activated when NXACK 1s active. NXACK 1s a
signal on the EMM-bus and may be activated elther by this
PMU or by a different PMU.

If this PMU accesses memory or the networking control port
cr the FIFO buffer on another PMU then NXACKLB 1s the
acknowledge signal for this transfer.

NXACKLB may be activated in three ways

1. In a memory access. [f the RAM 1s accessed the signal
XACK 1s activated and 1f at that moment X2 1s low
{indicating an access by the EMM-bus on this board) then
NXACK 1s activated.

2. In an access to the networking control port. If a PMU
accesses this port NXACK 1s immediatly activated, no wait
states are 1inserted. .

3. In an access to the FIFO buffer. The shift register will
activate (5 bus clock cycles after the beginning of the
access) the NXACKF signal and this will immediatly activate
NXACK.

. .
A,

1.5 RESET LOGIC

The reset logic generates three signals, RSLNI, NMR and
NMRX.

If NMR 1s active then the PMU 1s reset except for the memory
refresh logic. NMR is activated i1f one of NMRX, RESETN or
NMRS 1is activated.

NMRS 1s activated 1in the Master-Slave Control Port
{Networking control port) by the master to give a selective
reset of this PMU.

RESETN 1s a signal from the connector for the service
processor, 1t allow's the service processor to reset the
PMU.,

NMRX 1s activated when RSLN (general system reset from EMM-
bus during power-on/off) 1is active. RSLN is synchronised to
NRASBU and NRCLK, both signals derived from the refresh
timing. NMRX will reset the refresh logic and will also
activate NMR. This means that activation of NMRX will reset
the complate PMU, refresh logic included.

RSLNI has the same logic level as the RSLN line. It is used
to reset the networking control port. .

If RSLN 1is active, the power supply to the TTL/V24 drivers
(+12V*), 1s switched off.

os .
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1.6 LOCAL BUS TIMING

™
) The local bus timlng generates two i1mportant signals:
X 0 - local 080186 controls the PMU
X2 0 - PMU 1s accessed by CMM-bus
Other signals generated in this logic
XV signal activ when X0 1s activ, remains activ for one
more clock-cycle.
NLOCKI - 1nternal bus lock
NGDP - enable local address bus buffers
NLE - enable local address latches
- enable command generator
CEN - command enable for command generator
v Ao
. "y,
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2 LOCAL BUFFERS

¢
The local buffers are used to demultiplex the address and
data lines from the processor.
Four bits of the buffers are used to latch the processor
status signals and NBHEP (Bus high enable processor)

3 A

3 .,
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3 SYSTEM BUS DRIVERS

The system bus drivers allow access from the PMU onto the
EMM-bus or from the EMM bus to the PMU. The system bus
drivers may be divided 1nto three groups of bidirectional
drivers tor the address, data and control lines.

The drivers are controlled by signals from the system bus
select logic, the system bus arbitration and the local bus
timing.

3.1 SYSTEM ADDRESS-BUS DRIVERS

The system address bus drivers consists of two biderectional
8-bit buffers, that control the exchange of the 16 lower
address lines, and two four bit buffers controlling the four
upper address lines.

The 8-bit buffers are controlled by NEN1 and X2. NEN1 is the
enable signal for the outputs of the buffers, X2 sets the
direction of these buffers.

Beéﬁgse of the memory mappLng mechanism, the upper four
address lines are treated differently.

In an access of the PMU to the EMM bus ADRL 16 and 17 are
placed on the EMM bus (NADR16/NADR17}) and the 1lines
NMM18/NMM13 are placed on the upper two address lines of the
EMM-bus. This driver 1s enabled by NBUSCON.

If the access 1s from the EMM-bus to this PMU then the upper
four address lines from the bus are replaced by the NMMU
lines to <create a physical address 1n memory that 1is
accessable to the system. Activation of this buffer 1is
controlled by the signal X2.

3.2 SYSTEM DATA-BUS DRIVERS

The data bus drivers are three §-bit buffers that allow not
only a direct connection of the data busses but also a
connection of the lower half of the EMM data lines to/from
the upper half of the local bus data lines. This  allows
“communication between 16-bit o

bit and 8-bit PMU"Y.
The buffers are enbled by the signals NEN2, NEN3 and NEN&.
The direction off the buffers 1s set with the signal NDIR2.
The following scheme glves an overview of the data
directions and the level off the controlling signals.

EMM data local data NDIR2 NEN2 NEN3 NEN&
0-.77 ---> 0-7 0 1 0 1
0- 7 <--- 0- 1 1 1 0 1
8-15 --->  8-15 0 0 1 1
8-15 <---  B8-15 1 0 1 1
0- 7 ---> 8-15 0 1 1 0
0~ 7 <---  8-15 1 1 1 0
0-15 ---> 0-15 0 0 0 1
0-15 <---  0-15 1 0 0 1
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3.3 SYSTEM CONTROL-BUS DRIVERS

The system control bus drivers are two 4-bit buffers. One
buffer 1s used to allow command signals from the EMM-bus on

the local command lines. This buffer 1s enabled when NCMDENS

(command engble system) 1s activated. The other buffer 1is
enabled 1f the PMU accesses a different PMU, the local
command signals are then needed on the EMM-bus. This buffer

1s enabled 1f NCMDENL (command enable local) 1s active. The
local memory write command 1s connected to this buffer via a
strap (W26YI™"If this .strap is not installed it's not
possible. for 1

boards because this command line can not be activated.

N A i

3.4 SYSTEM BUS SELECT

The 80186 uses ADRLO and BHE (bus high enable) to indicate
the .form of the data transfer.

S

transfer: ADRLO: NBHEL :
byte, even address | 0 | inactive
. odd address | 1 | active
word, even address | 0 | active
. odd address |two transfers:-1st. byte at odd address
-2nd. ,, at even address

These lines (ADRLO and NBHEL) are, with other signals, used
to generate the control signals for the system bus drivers.

this PMU_to write data.into the memory on other

The generation of these signals 1s done 1in a PAL 16L8 (IC76).

NENt1 is the enable signal for the system address-bus drivers
and 1s activated when BUSCON=zactive or X2=1ow.
BUSCON=active 1ndicates that this PMU controls the EMM-bus,
X2=low indicates that the PMU is accessed by the EMM-bus.

NEN2 1is activated if ADRLO=0 and NBHEL is active but only
when BUSCON=active or X2=low. This means that NEN2 1is
activated during a word transfer to or from the EMM-bus.

NEN3 1s activated 1f ADRLO=0 and: BUSCON=active or X2=low.
Conclusion: NEN3 1s activated during the transfer off a byte
or a word from an even address, elther to or from the EMM-
bus.

NEN4 1s activated 1f ADRLO=1 and NBHEL=active but only when
BUSCQN=active or X2=low. NEN4 is activated during the
transfer of a byte at an odd address, to or from the EMM-
bus.

Bytes for an odd address are transferred via the upper half
of the local data bus and via the lower half of the EMM data
bus.

841121 PMU186 page 7




NDIR2 1s activated during a memory or an I/0 read command
when BUSCON 1s active and NQFFB 1s acftive, This signal 1Ls
also activated when during a memory read command on the EMM-
bus X2=low, indrcating a bus cycle to read from the system
memory .

NCMDENS 1s activated when X2=low, 1ndicating an external
access by the EMM-bus, or when NEMMV 1s active, which
1s a delayed X? signal.

3.5 MEMORY MAPPING MECHANISM

3.5.1 MAPPING OF LOCAL ADDRESS SPACE TO SYSTEM MEMORY

[f the _address_on the local bus 1s within the system memory

area (80000H-BFFFFH) the local address is translated into a

system memory address. The upper two bits of the local address
are replaced by two bits from the MMU/control port2. These two

bits select a group of 4 ad

dressable PMU's.

They, replacement of the upper address lines 1s done 1in a PAL

(1C63).
LOCAL ADDRESS MMU 19  MMU 18 SYSTEM ADDRESS
FFFFF | | -FFFFF
: | | | PMU 15
local | | 1 1 | :
ROM | | | PMU 12
: | | -C0000
: | | -BFFFF
co000 _ l | | PMU 11
BFFFP~ | | | o 1 | :
R | | | | PMU 8
system |___| | -80000
window?” | | | -TFFFF
S ST ! PMU 7
agggo. I | | 1 0 | :
1FFFF | | | PMU &
: ] | -40000
local l I -3FFFF
RAM | | [ PMU 3
: | | 0 0 | :
: | | | PMU 0
00000 _ I | -00000
841121 PMU186 page 8
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3J.5.2 LOCAL MEMORY MAPPING

Each processor board has a page of 64 k8 1n the system memory. The
Lncal address area of the PMU 186 1s however 1 M8. By means of & bits
of output port 22H the local processor can indicate on which part of
the local memory the system memory page must be mapped.

Qutput

port 224 | 7 | 6 | s | & | 3] 21| 1v}| 0|

|

| | | -- LMMAB 16 (NMMU16)
| | e LMMAB 17 (NMMU17)
[ LMMAB 18 (NMMU18)
.............. LMMAB 19 (NMMU19)

LMMAB = LOCAL MEMORY MAP ADDRESS BIT

Theﬁtfour most significant bits of the system memory address, which
hald “the PMU number, are replaced on the accessed processor board by
the lines LMMAB 19-16.

These lines are the most significant four local addresslines.
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.6 SYSTEM BUS ARBITRATION LOGIC

The PAL 16L8 (IC23) uses the following 1nput signals.

MSCS - Activated 1f one of the mid-range memory chip-

select signals 1s activated.

X0 - low 1f PMU controls 1t's own board.

high 1f PMU 1s accessed by a different PMU.

TBMAST -~ 1nactive (low}) only 1f SLLO-3 are all high,

B

oot Ty
DCK, - dependipg._on. . W5. selects memory mapping

indicating that the PMU nr. 1s 0 (MASTER).

TR, AT PR, Soy g S

el

version, usually open %fd then DCK 1is high.
Memory mapping version B is then selected.

NIOCL - activated 1f an I/0 read or write command
occurs i

NU&QJ activated 1f upper or lower memory chip-select

o is activated.

BUSCONV - local processor has control over the EMM-bus
(delayed)

ADRL5-8

ADRL1S5

NMWCL

NMRCL

NS2L

The PAL generates 3 output signals

NSBRQI,
NCMDENL ,
NOFFB.

NOFFB is activated only 1f X0=low when

The PMU accesses the system memory window,

The PMU is master and tries to access [/0 addresses 40H-
FFH, which are the addresses of the system I/0 area's part
1 and part 2.

The PMU 'is not the master PMU and tries to access 1I/0
addresses 1in &40H-5FH, which 1s the system I/0 area part 1.
The PMU accesses the reserved I/0 space 100H-1FFH.

Memory mapping version A 1s selected and the PMU does a
memory access while the upper and lower memory chip select
are Both 1inactive.

Conclusion:
NOFFB 1s activated when the PMU accesses devices or memory

on other boards.
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NSBRQI 1s activated 1if NOFFB 1s active and X0 1s low during
active signals on NMWCL, on NMRCL or on NIOCL.

Conclusion:
NSBRQI 1s activated during activation of command lines 1f
the PMU accesses other boardes.

NCMDENL enables a butfer. If this signal 1s activated the
local command signals of the PMU are admitted on the command
lines of the EMM-bus.

NCMDENL 1s activated under the same conditions as NOFFB but
without checking 1f the PMU 1s a master and only when
BUSCONV 1s active (that 1s when the PMU 1is really connected
to the EMM-bus).

If NSBRQI is activated then, 1f CBRQX is inactiv (PMU has
not yet made a common bus request), a D-latch (ICé41) 1is
reset at the leading edge of the EMM-bus clock BCLKI. If the
D-latch 1s reset then NSBRQX 1s activated and this will hold
théyD-latch in this state until it is set (when NALEV or NMR
is active).

If SBRQX 1s activated when NCBRQ 1s 1inactive (no common bus
request on the EMM-bus) then a JK-flipflop 1s set and CBRQX
is activated As a result NCBRQ 1s activated, the PMU does a
bus request. The JK-flipflop 1s reset when SBRQX 1s
deactivated.

The BUSCON signal is generated using a JK flipflop which 1s
controlled by the outputs NJ and NK of a PAL 12L6 (IC63). If
NJ 1s activated then the flipflop 1s set and BUSCON 1is
activated. NJ is activated when:

NBUSY=high, indicating that the bus is not being used by
another PMU

and

NBPRI=low, indicating that no PMU with a higher priority

is requesting control over the EMM-bus

If the PMU 1s the master-PMU then NJ is always activated
when these conditions are met. If the PMU 1s not the master
PMU then NJ 1is activated only if CBRQAGX (Common bus request
to transfer) 1s activated.

If NK 1s activated then the flipflop is reset and then
BUSCON is deactivated indicating that this PMU has no longer
control over the bus. This happens when NCBRQ 1s activated,
indicating a bus request, while CBRQX is inactive. This
means that BUSCON 1s deactivated when a busrequest 1s
pending that i1is not coming from this CPU,

NBPRO 1is activated either by a PMU with a higher opriority
then this PMU or by this PMU itself. [f the signal NBPRI 1is
high then the signal NBPRO will be high. If both CBRGX and
SBRQX are active, i1naicating a bus request on this PMU, then
NBPRO will be high, indicating PMU's with a lower priority
that a higher priority PMU wants to control the EMM-bus.
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3.6.1 EMM-BUS EXCHANGE CONTROL SIGNALS.

NBPRI - bus priority 1in

A  low level indicates to the PMU that no PMU with a higher
priority 1s requesting EMM-bus control. NBPRI 1s
synchronised to the bus clock NBCLK.

NBPRO - bus prirority out

Deactivated by a PMU when 1t requests the EMM-bus,
indicating to a PMU with a lower priority that a higher
priority bus request exists.

NCBRQ - common bus request.
Any PMU that wants control of the EMM-bus, but does not
control it presently, «can activate NCBRAQ. [f the signal 1is

high 1t i1ndicates to a PMU, acting as bus-master, that no
other PMU 1s requesting the bus and therefor the present
bus-master can retain the bus.

Py,

Y

NBUSY - bus busy
This signal 1s activated by the PMU that is in control of
the bus. It's monitored by other PMU's to determine the
state of the bus.

Y

NBUSY 1s activated (low) 1f BUSCON 1s high. BUSCON high
indicates that the PMU 1s connected to the EMM-bus.

BUSCONV has the same function as BUSCON but 1t is delayed
one BCLKI-cycle
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b MASTER SLAVE CONTROL PORT

A PAL 16L8 (IC78) compares SLLO-3 (the slot-number of the

PMU)  to NADR1 4 to see 1f the I/0 address on the EMM-bus 1s
an [/0 address that selects this board. The output signal
CPSEL 15 uctivated during an I/0 write command where SLLO-3
1s equal to NADRt-&. (slot 0 - 40/641, slot 1 - 42/43, ... )

A second PAL 16018 (IC22) activates the NCPS signal. NCPS 1s
activated during an [/0 write command from the EMM-bus to
the Networking Control Port or to the FIFO buffer input.

It uses the CPSEL signal to see Lf the access-address 1s an
address on this PMU. The EMM address lines NADR5-7 are
checked to see 1f the address 1s 1n the range 40H-5FH, which
are the I/0 addresses for the Networking Control Port and
the FIFO buffer.

CPSEL 1s not activated when NDACKt!t 1s active.  NDACK! 1s an
acknowledge signal from channel | of the DMA-controller on
the SESCO and this channel 1s not used. Therefore NDACK1!1 is
assumed to be always lnactive (high). In a PAL 12L6 (ICB3)
the .signals NCTRPSTB and NCSFIFO are generated.

NCY@PSTB 1s the select signal for the Networking Control
Port" and is activated when NCPS is active and NADRO is high
(even address). .

NCSFIFO 1s a select signal for the FIFO buffer and 1is
activated 1f NCPS 1s active and NADRO 1is low (odd
addresses) .

4.1 SYSTEM ACCESS DECODER

The system access decoder compares SLLO-3 to the address on
the EMM-bus (NADR16-19) and generates signal NEMMRQ. This
signal 1is inverted and synchronised to the processor clock
and this gives the signal EMMRAQ.

NEMMRQ 1s activated when SLLO-3 are equal to NADRL16-19 but
only during an active memory read or write command on the
EMM-bus.

Conclusion:

EMMRQ 1s activated (high) during a memory access by the EMM-
bus on this board.

-
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4.2 NETWORKING CONTROL PORT

This port 1s selected by the signal NCTRPSTB. Only 3 bits of
the 8-bit port are used. Bits 0 and 1 are latched in an 8-
bit port, bit 2 15 treated differently.

bit 0:
If this hit 1s set then MRS 1% activated. This 1mmediatly
activates NMRS and this signal will reset the 80186 on the
board.

bit 1:
A 1 on this hit activates IPLRQ which 1s bit 0 of control
port 1. This way the master PMU sends a IPL-request to the
PMU?GG‘

bit 2:
If this bit 1s 1 then an interrupt request 1s generated
and send to the P.I1.C. via the line IRCMD.

Fog
Bit '2 is latched in a JK-flipflop on the trailing edge of
CTRPST8 (end of [I/0 write command from EMM-bus). The
flipflop should be reset by the local 80186 at the beginning
of the Lnterrupt service routine for this interrupt request.
This is done by writing to the virtual control port 4. This
port doesn’'t wuse the data that's being written. The
combination of the chip-select signal and the I/0 write
command line (N2A and NIOWCL) both active, will reset the
flipflop.

The NMR signal is used to reset the port when the 80186 1is
being reset.

If NCTRPSTB 1s activated then NXACK is activated, which 1is
the transfer acknowledge signal on the EMM-bus.
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4.3 THE FIFO BUFFER

The signals wused on the i1nput of the FIFO-bhuffer are the
input ACKINA and the ovutput RFDA.

ACKIN - acknowledge 1input.
This line signals th2 FIFO that data on the 1nput 1s valid
1f 1t 1s active (low).

RFDA = Ready For Data.
The signal 1s active high and signals that the FIFO 1s ready
to receive new data.

A shift register 1s connected to the FIFO buffer. This
buffer 1s reset until there 1s a write command to the FIFO
buffer (both NCSFIFO and NIOWC are active).

1o G T U T O O O A O A

Nxaﬁg | |

RFDA |

C ' | ACKINA |

D | |

E | XACK |

If there 1s an [/0 write command on the EMM-bus NIOWC 1is
activated. If the FIFO 1s selected then the input of the
shift register is activated and the first bit of the shift
register will be 1.

After two EMM-bus clock cycles the 1 1s shifted into bit 3.
Then the ACKINA 1nput of the FIFO 1s activated and the data
on the data-bus 1is read by the FIFO. As a result the RFDA
signal goes 1nactiv.

After another two bus-clock cycles the XACK 1s activated
indicating the PMU that controls the EMM-bus that the
transfer 1is finished (no more walit states) That PMU will
then_déactivate the NIOWC command and the shift register is
cleared.

If the FIFO buffer receives a byte the signal EMPTY 1is
deactivated which generates an interrupt request, via IRt1,to
the P.I,C., The 80186 <can then read the FIF0O 1in the
interrupt service routine.
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5 LOCAL I/0 DECODER

The local decoder consists of a PAL 12L6 (IC21) and a 1-0f-8
decoder.

The PAL either directly selects one of the 1/0 devices or 1t
enables the decoder.

Directly selected devices
P.I.C. [(addresses 08H-08H) - through signal : NPIC
S.C.C. (addresses 00H-0TH) - through signal : NSCC

The LS138 SLQnal 1s activated in the I/0 address range 20H-
2FH. In this range the decoder may select one of the
following addresses

address 22 : Control port 1 (input)

address 22 : Control port 2 (output)

address 28 : Control port 3 (output)

address 2A : Control port 4 (virtual output)
address 2C : FIFO (input)

Thé%?PAL also provides two signals for the Control Data Bus
Driver :

NGC - Gate clock for transceiver latches.

NOIR - Direction for transceiver.

NDIRC 1s activated during I/0 read commands 1n the address
ranges : O00H-0FH, 2CH-2FH.

NGC 1s activated during any access in these I/0 areas.
Because these signal should also be activated during
interrupt acknowledge cycles, the signal NINTAB is used to
indicate an interrupt acknowledge to the SCC or PIC.

The PAL outputs are anly active during NS2L 1is active (low),
NS2L indicates that the current bus-cycle is
Interrupt
acknowledge
Read/Write I/0
Halt

6 CONTROL DATA BUS DRIVER

The <control data bus driver is a biderectional buffer
between the local data bus and the control data bus. The
control data bus 1s used to access the FIFO-buffer, the SCC
and the PIC. The control signals for the buffer are
generated in the local I/0 decoder.
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7 PROGRAMMABLE INTERRUPYT CONIROLLER

-
F
The P.I.C. is selected by NPIC. ADRL1'1 1s used to select one
of the internal registers i1n the controller. NIOWCL and
NIORCL are used for the normal I/0 operations. NINTAPIC 1is
the anterrupt acknowledge signal coming from the 1ntegrated
nt. controller on the 80186. The 1nterrupt lines coming in
on the P.I1.C. are
IR0 - activated when PWFNP 1s activated. Indicates
a power fallure.
IR1 = activated when the FIFO buffer is not empty.
IRCMD - interrupt command from master through control
- port 4. e
IR = activated by PSON or NPWOFF, depending on the
‘ setting of sprapéﬂlgi
IR4-7 - interrupt requests from EMM bus (NIR4-7).
e~ o
) f[,.'
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8 SCC / V24 INTERFACE

Because the 21log SCC interface to a processor 1is different
from the Intel 80186 signals, some extra logic 1s needed.

To reset the SCC both the read and write signals for the SCC
should be activated. The select loglc will actaivate both
NRDSCC and NWRSCC when NMR 1s activated.

The 801806 runs two anterrupt acknowledge cycles but the SCC
expects only one cycle. Also the 80186 doesn’'t activate the
1/0-read command during the i1nterrupt acknuwledge cycles.
These problems are also sulved 1n the SCC select logic.

timing:

_TA_ Te_ T3_ Te_ Ta_ Ta_ Ti_ T2_ T3_ Te_  _
NeLkpz L o o o o ot o o et |

NINTAO | [ - I

NINTAJK N |
o

NINTAFF | |

NINTASCC | |

NRDSCC | |

DATC 7-0 --------=---mmmmm o e mm e < type >------

PCLKSCC _|

The V24 c1rcu1ts may control the remote power on loglc
ﬁ”pendxng on t tng sﬁ;ﬁ ;settlng the remate power on logic _1s
Actlvatxon of the V24
llnes w1ll actxvate RPON and the power-supply 1s swiltched
on. RPON 1s deactivated when NRPON is active, the PSU 1is
then switched of. During reset (RSLN 1i1s active) the signal
RPON may not he activated by activation of NRPON.

A circuit 1s provided to switch of the power to the V24
drivers during power on/off to prevent generation of
unwanted characters.
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9 CONTROL PORTS

An overview of the control ports 1s given in the HSI-manual,
page 4-31,

4

B

841121 PMU186 page 19




)

(1)

‘0 MEMORY INTERFACE

10.1 MEMORY BUS SELECT

The memory bus select controls the data and address buffers
on the memory board. It consists of a PAL 12L6 (IC62) that
generates 5 signals.

NOELA 1s used to enable the outputs of the latches tor data
from the memory board. It 1s activated during a read cycle
from the memory, initiated either by the local processor
(ROM or RAM) or by the EMM-bus (RAM-access).

NLCP 1s activated when the local processor reads from ROM.
If NLCP 1is active then LC373 is activated and this signal 1s
used as a strobe for the data latches (data fromm memory to
PMU) .

NOEEPR is activated under the same conditions as NLCDR, it
isfyfed to enable the ouptuts of the EPROM chips.

NASYN is activated when X2=low (indicating an access by the
EMM-bus) and ADRL18 and ADRL19 are low. This means that
NASYN is activated during an EMM-bus access to the lower
256K of the local memory. The signal is used in the memory
timing.

NA is used together with Z, a signal from the memory timing.
The data buffers on the memory board, used for data from the
PMU to the memory, are enabled when NMWCL or NW 1is
activated. NW is active when both Z=high and NA=zhigh. Z=high
is an indication that no refresh cycle is running. NA 1s
high when the local processor controls the PMU and 1is
executing a write cycle (derived from status lines).
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10.2 MEMORY TIMING

The memory timing provides the RAS and CAS signals for the
dynamic RAM and the acknowledge signals to the processor and
the EMM-bus. Two important lines in this logic are NRFSH and
NRASPN. NRFSH 1s activated during a refresh cycle and NRASPN
1s a signal that allows activation of the RAS-lines to the
memory board. The RAS-lines NRASO and NRAS!1 are activated
only when NRASPN 1s active, during a refresh both RAS lines
will be activ to refresh both parts of the memory. Ouring a
normal memory access the activation of the RAS-lines depends
on NBHEL and ADRLO, to select the right part of the memory
(byte/word access, odd/even byte). NRASPN will also activate
MUX, E3 and NE1. MUX 1s the inverted NRASPN signal and it 1s
delayed for 100 nsec. E3 is the same signal but with a delay
of 200 nsec. NE1 and E3 are used to enable the bank select
({CAS-lines). NE2 is high during a reset and during refresh
cycles and 1is wused to disable the bank select 1in these
situations.

Refresh cycles are started on a refresh request. This
re&gest is made via a D-latch that is clocked on the leading
edgé'of RFCKS, a signal derived from the refresh clock. At
the end of a refresh cycle COUNT! will be 1low, indicating
the end of the cycle. If both NRFSH and COUNT1 are low, the
D-latch for the refresh request will then be reset.

The signal NASYN, <created in the memory bus select PAL 1is
used to 1indicate the memory timing logic that the EMM-bus
wants to access the memory. Activation of NASYN will set a
D-latch, synchronised to the processor clock. This will
activate RAMRQ and if NX2'is high, indicating an external
access to this PMU, the input of the PAL is activated. The
D-latch 1s reset when the read or write command is
deactivated again.

The transfer acknowledge to the EMM-bus is derived from the
signal NXACKAS, an output of the PAL. Activation of NXACKAS
will set a D-latch (IC39) and this activates the signal
XACK. If XACK is active and NX2 1s high then the acknowledge
to the EMM-bus is activated.

841121 PMU186 page 21




10.2.1 REFRESH CLOCK

The refresh clock generates
NRCLK refresh clock

RFCK . ,, divided by 2
NRFCK
(N1 ot W G T U U O Y Y Y O O O B
RFCK | P (I [ |1
NRFCK (— (P | | I_
RASBU [_1 1 |1 [_1
. o —_— _ low during a
RFCKB | | | | | ] || reset.
.
Y

RFCOUNT 1S the signal that increments the refresh
counter. During reset, RFCOUNT 1s logically identical to the
RASBU signal. During normal operation RFCOUNT has the same
level as the RFRQ signal

RFCKB 1s derived from NRFCK, 1t's the inverted NRFCK signal
during normal operation and always low during reset.

RFCKS 1s derived from RFCKB by synchronizing with the
processor clock (NCLKP2) and then delaying it for one
NCLKP2-cycle.

RFRQ 1s activated on the rising edge of RFCKS and 1is
deactivated when
the processor 1s belng reset.
or: if NRFRSH=activated and COUNT1=low
This means that RFRQ 1s continuously being activated, and is
reset 1f a refresh-cycle is started and counti=zlow.
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" LOCK- SIGNALS

NLOCP 1s the signal from the 80186 1ndicating that the
instruction that the 80186 1s executing may not be
interrupted hy an access from the EMM-bus.

The si1ignal 15 latched to generate NLOCKI, which will remain
activated througout the execution of a whole buscycle.

If the PMU accesses the EMM-bus then NLOCK on the EMM-bus
will be activated when NLOCKI is active.

[f the PMU 1s accessed by the EMM-bus and NLOCK 1s activated
by the PMU controlling the EMM-bus then NLOCKE will be
activated. This causes X2 to remain low when 1t 1s accessed
by the EMM-bus, 1ndicating that the PMU 1s accessed by the
EMM-bus. As a result the 80186 1s not able to run a local

bus-cycle.

an
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12 INTERFACE TO POWER SUPPLY.
fEFbﬂ 15 a line on the EMM bus that switches on the PSU 1f 1t
1s high. The PSU 1s switcned off 1f RPON 1s low. RPON may be
activated 1n two ways
. via vou Channel AL’ o
depending on the setting of strap W23:
circuit 125 (ring 1indicator) '
circult 109 (data carrier detected)

e oy

2. Via V24 cnannelng
depending on the settlng of strap w1f
circuit 108 (data terminal ready)

circult 109

Suppose the PSU 1s switched off. If one of the V24 circuits
1s activated, the voltage on that line will be +12V and this
will activate RPON. The PSU 1s then switched on and PSON
wlllk remain high because of the pull-up resistors on the
EMMqus

If ﬁhe device connected to the V24 interface 1is switched
off, the signal NPWOFF 1s activated. This 1s done either
via NCTSB (clear to send) or via NDCDB (data terminal ready)
If NPWOFF 1s activated an 1nterrupt is generated via the PIC
and bit3 1s reset 1in control port 1.

If the PMU 1is master it will look if all the PMU's are
ready. 'If they are, then the master will switch off the PSU
via control port 2. If bit7 of this port 1s set then NRPON
will be high and via a port (IC17) RPON will be pulled to
ground. This will switch off the PSU.

The port (IC17) 1s used to prevent deactivation of RPON
during reset. RPON is always active when the reset signal
RSLN 1is low.
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13 SERVICE PROCESSOR FACILITIES

The service processor 1s an instrument to test the PMU186.
A special connector on the board provides connections to 4
lines on the PMU
- ground.
- SOUTN
- SDTUN
- RESETN

SDUTN allows serial data transfer from the PMU to the
Service processor. It 1s the i1nverted output of bit3 1in
control port 3.

SOTUN has two functions:

Activation of SDTUN will activate SDTU, which 1s bit 7 of
control port 1. Also 1f NRHHP is inactive, activation of
SDTUN wi1ll set a latch which causes a non-maskable interrupt
in the 80186. NRHHP 1s bit 2 of control port 3. [f this line
1s/qact1vated the latch will be reset and will remain reset,

independent of SDTUN.

RESETN causes activation of NMR and this signal resets the
PMU (except for memory refresh logic).
14 MEMORY BOARD

14.1 ROM

gz st N A i

Two gg Mig ang‘connecfed parallel fprming;a word oriented .

ROM. The <chips are selected when NUCS is activated. To

engble the outputs of the EPROM's the signal NOEEPR should
be actlvated i ren
Straps w1 and nd W2are prov;ded to allow installation of 16K&”

EPROM™E. o

St g

I i e
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JPagn 14.2 DYNAMIC RAM
a
The 256K8 dynamic RAM on the memory bhoard 15 byte organised
and can be word-accessed. The chips are divided 1nto & banks
I I | I
AR 0-7>| | AR 0-T7>] |
| even | | odd |
NCAS 0-7>| addresses| NCAS 0-7>| addresses|
I I I I
b | NWH > | |
| | I I
NRASO >|__ . | NRAST >|__ |
DQ 0—3 0Q 8-11
| I | I
AR 0-7>| | AR 0-7>| |
RN | even | |  odd |
N NCKQ 0-7>| addresses]| NCAS 0-7>] addresses|
I I | I
NWL > | NWH > | |
I I I |
NRASO >|___ | NRAST >|__ |
0Q &4-7 0@ 12-15
14.3 DATA BUFFERS

The data lines on the memory board (DQ15-0) are connected to
a buffer and a latch.

In a read operation the data from memory 1s latched in two
8-bit latches when LC373 1s activated. The outputs of these
latches are enabled when NOELA 1is active.

In a write operation the data on the 1local data-bus 1is
buffered to the lines DQ15-0. The outputs of the two 8-bit
buffers are enabled when NW or NMWCL 1s active.

14.4 COLUMN ADRESS STROBE

The column address strobe signals NCA57 0 are derlved from
the dddress lines ADRL IT-ISHﬁMStraps “W3,W4 and ws are_ ﬁibdiﬁ
to adapt the generatlon of the NCAS lines to ~the memcry
capaCLty that 1s installed at the memery board

The outputs of this decoder are enabled when NEI NE2 and €3

are all active.

14.5 REFRESH COUNTER
The refresh counter 1s incremented every time RFCOUNT 1is

deactivated. The outputs of the 8-bit counter are used to
select a row address during refresh cycles (REF7-0).
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14.6 ADDRESS MULTIPLEXERS

M
AN
The multiplexers on the M-board must select a retfresh
address.,
If NMRX 1s low f(activel, the proucessor 1s reset. The
multiplexers will then select a retresh address.
Further selection :
| MUX | NRFSH | selected ; |
|- - e e !
| o | 0 | refresh address|
[ 0 | refresh address]|
=« -] R T T TR
[ 1 | row address |
|- = EEEEEEE | ommmmmme oo |
R 1 | column address |
R |- R EEE l
o~

NRf&ﬁ selects between refresh or row/column address,
- MUX - - row or column address

During normal operation NRFSH should be active {(low) to
select the refresh address.

.
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