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Report No. 3004 Bolt Beranek and Newman Inc.

PLURIBUS DOCUMENT 7: MAINTENANCE

PREFACE

"Pluribus Document 7: Maintenance" is part of a series which
provides complete documentation for the Pluribus line of computer
systems. The present volume 1is a compendium of documentation on
each of the card types which may be used to construct Pluribus
systems. For each card type we include schematic diagrams and a
logic description (a textual description of the gate-by-gate
workings of the logic). In many cases a document is applicable
tb many card types. In this event the document is included in
whole under one of the card types and cross-referenced in the
other relevant sections. Documentation for the various Pluribus
cables is also included.

By its nature, this document will be updated frequently. Accord-
ingly, if you wish to be included in the list of people who will
receive updates, please notify Julie Moore, Bolt Beranek and
Newman Inc., 50 Moulton Street, Cambridge, MA 02138.
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PREFACE

This maintenance bulletin contains a detailed description of the SUE 1240 Auto-
Load Module., Information in this bulletin is written primarily for system user
and maintenance personnel with backgrounds in digital systems. Refer to
Reference bulletin R1240 for a general description of this module and to SUE

General System Bulletins for background information.

iv Oct 74 Rev B
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SUE 1240 AUTO-LOAD

MAINTENANCE BULLETIN M1240

INTRODUCTION

This bulletin describes the logic functions of the SUE 1240 Auto-Load (ALD)
module as shown in the functional block diagram, figure 1. In the figure,
INFIBUS interface is shown on the léft and remote control of Auto-Load module
and ROM humbers on the right., Figure 1 is keyed to the Auto-Load logic
diagrams LD sheets 1 through 9. The respective logic diagram sheet number
is shown in the upper 1eft—hand corner of each block in the figure. In general,
the logic diagrams are described as they pertain to a ROM Access Cycle, a

Direct Data Transfer (DDT) cycle, and a CPU Interrupt.

ROM ACCESS CYCLE

The 1240 Auto-Load module operates in the slave mode during a ROM access

cycle. Functional timing is shown in figure 2.

ADDRESS RECOGNITION AND ROM SELECTION (LD Sheets 2 and 9)

The address from the INFIBUS is received through the address bus drivers/
receivers shown on LD sheet 9. Address bits A08A through A12A (LD sheet 2)
are compared to the address bits encoded in address program plug, J2. The

J2 input is either pulled high or low depending on the assigned Auto-Load starting
address. TFor the LEC standard Auto-Load starting address, FB00, the address
plug inputs of AO8BA, A09A, Al11A, and A12A are pulled high, and the input
compared to bit A10A is pulled low. Address bits A12A through A15A must be

high for any auto-load address. The comparators are strobed by the system

Aug 73 1
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Figure 1. 1240 Auto-Load Functional Block Diagram
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strobe through gate STRC after the address lines become stable. Normally

low, a comparator output goes high when its two inputs are either both high or

both low.

An address match sets flip-flop AMA and performs the following functions:

a. Signal AMAS-P enables one input of the ROM select gates ERM1
through ERM4. The other input of only one of these gates are enabled
by switches SW1 and SW2.

b. Signal AMAR-N triggers 100 usec LFS one-shot (LD sheet 4), which
loads the first state of a five state shift register (STA1-P through
STA5-P).

Absence of Address Match on strobe (STRB-N) negated, causes AMAS-P to be
low which disables data strobe gates SRDA and EDLB (LD sheet 8). This

condition:

a. Clears SRD flip~flop (LD sheet 4) to inhibit DONE-N, and

b. Clears EOC flip-flop to enable initiation of ROM access and shift
register states through flip-flops CYT and CGT.

CLOCK AND STATE GENERATOR (LD Sheet 4)

When address match is detected, one-shot LFS is triggered, and its leading
edge loads the first state of thé shift register. The trailing edge of LFSS-P
sets flip-flop CYT. This sets clock cycle time flip-flop CCT at the trailing
edge of clock DVAB. Flip-flop CCT remains set, and enables the clock input
of the shift register through gate CLKS, until the trailing edge of the last state
(STA5-P) when end of cycle flip-flop (EOC) is set.

State B clock, STAB-P, is always present and is generated from the system
25 MHz clock CLKA-P, The clock rate at the output of gate DVAB is 6.25 or
12,5 MHz, depending on whether program jumper J4 at the input of gate SEAB

is installed. STAB-P clock performs the following functions:

a. Sets strobe ROM data flip-flop (SRD) through gates SSRM during state
five (LD sheet 4).

4 Aug 75
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b. Clocks the data register during states two through five (LD sheet 7).
In the word mode, the first nibble of the ROM is clocked into the data
register through gate ST2W during state 2 and clock B; the second
nibble through gate ST3W during state 3 and clock B; the third nibble
through gates ST4B, ST4W and S204 during state 4 and clock B; and
the fourth nibble through gates SSRM, ST5W and S305 during state 5
and clock B.

If byte signal BYTE-N is low, indicating byte mode, and address bit AB00-N
is low (ONE), only the last two nibbles of the ROM are held. The third nibble
-is clocked into data register N300-N303 through gates ST4B, S4RB and S204
during clock B of state 4. The fourth nibble is clocked into data register
N400-N404 through gates SSRM, SERB and S305 during clock B of state 5. If
address bit AB00-N is high (ZERO), the first two nibbles are clocked into data
register N300-N303 and N400-N403. |

ROMS (LD Sheet 6)

Enable input, E1, on one of the four ROMS is always enabled by the ROM select
switches and logic (LS sheet 2). Enable input, E2, is activated by address bit
AQ7-P to allow use of 512 XY-bit (mdx) LSI ROM. ROM word addresses A2
through A7 are the inverted INFIBUS addresses A01A through A0O6A. Address
bit A0OA is not used for ROM addressing. ROM nibble addresses A0 and Al

are generated internally by states 2, 3, 4, and 5 as shown in table 1.

Table 1. ROM Nibble Address Generation

Address Address State
Nibble A1 Ag 2 3 4 5
1 0 0 1 0 0 0
2 0 1 0 1 0 0
3 1 0 0 0 1 0
4 1 1 0 0 0 1

Aug 73 b)
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DATA MULTIPLEXER AND DRIVERS/RECEIVERS (LD Sheet 8)

In word mode, data bits DB15-DB08 are asserted by the Auto-Load module from
ROM nibbles one and two applied to data multiplexer U59 and U69. The multi-
plexers are selected by RLDS-P low, indicating absence of Direct Data Transfer,

The drivers/receivers of these bits are strobed by gates SRSA or EDLB if

a. Strobe ROM Data flip-flop, SRD, is set (LD sheet 4)

b. BYTB-N is high indicating word mode data bits DB07-DB04 are
‘ransmitted on the INFIBUS from ROM nibble three when SRD flip-flop
is set. Data bits DB03-DB00 are transmitted from ROM nibble four.
They are selected by the multiplexer when INTS~P is low indicating
absence of CPU interrupt cycle and are strobed onto the INFIBUS
when SRD flip-flop is set.

DIRECT DATA TRANSFER (DDT) (LD Sheet 3)

Direct Data Transfer timing is shown in figure 3. When the trailing edge of
Auto-Load signal ATLO-N is sensed, flip-flop ALT sets to trigger a 150 ms
one-shot ALD. At the end of this time, the Auto-ILoad lockout flip~flop (ALL)
sets to disable gate ATLT from any further response to Auto-Load signals,
until Master Reset is asserted. The reset side of flip-flop ALL sets DDT
service need flip-flop, RLD, which serves the following functions:

a. Sets the Ready flip~flop of the DDT part of the Dual Bus Access Logic
(LD sheet 5). This generates SRLA to transmit Service Request,
SRLD, (LD sheet 4); blocks Precedence Chain Pulse, PCDB-P; and
enables setting the Select flip-flop when signal SELD-N is received.
When the Select flip-flop is set, Acknowledge signal SACK-N
(LD sheet 9) is transmitted on the INFIBUS through gate PACK and
the driver/receiver,

b. Enables the B inputs of the data multiplexers (LD sheet 8), hits
DB15-DB08. Bits DB07-DB00 are disabled at the strobe of the
driver/receiver where gates RDSA and RDSB outputs are low. The
starting address of the Auto-Load is transmitted on the INFIBUS data
lines and data bits DB12-DB08 can have any value depending on the
program jumpers (J3) installed on B inputs of the corresponding
multiplexers,

c. Enable driver/receiver (LD sheet 9) of memory address bits ABO1
and AB02 (0006) where the Auto-Load starting address is to be loaded.
Enable driver/receiver inputs of RITE-N signal. The strobe input
of the above driver/receiver for address 0, 1 and RITE-N is enabled
when the output of gate ONLN (LD sheet 5) goes high.

6 Aug 73



gL Sny

ATLD-N__120 18

ALTR-N ¢

ALDS-P | 150 ms |

ALLR-N {

RLDS-P

| DDT SERVICE NEED M

SRLD-N

SELD-N

PCDA-P

AONL-N

ONLN-P

L
L |
[ ]

1

STRB-N

'SACK-N

DONE-N

ACLK-N

DATA AND ADDRESS

ON INFIBUS

Figure 3. DDT Cycle

aiv

0%21 dNS

1-6221002002d N



MB2002001225-1 SUE 1240

When the On-Line flip-flop of the DDT part of the Dual Bus Access logic is set,
the output of gate AONL (LD sheet 5) goes low to enable the strobe input of the
driver/receiver of data bits DB15-DB08 (LD sheet 8).

CPU INTERRUPT

When DONE-N is received from memory, ACLK-N (LD sheet 5) goes low to
clear the DDT Service Need flip-flop RLD (LD sheet 3), which in turn, sets
CPU Interrupt Service Need flip-flop, INT.. This enables generation of SRL1-N
through the CPU interrupt part of the Dual Bus Access Logic (LD sheet 5) and
the drivers/receivers (LD sheet 4) and enables the B inputs of the data multi-
plexer (LD sheet 8) bits DB03-DB00. The device number, as selected by
switches S4 and S3 (LD sheet 3) is transmitted on the INFIBUS data bits
DB01-DB02. The strobe input of the drivers/receivers for bits DB15-DB08

are disabled.

DEVICE AND ROM NUMBER (LD Sheets 2 and 3)

Switches S1 anc\l S2 are used to select one of four possible ROMs on the Auto-
Load circuit card. Switches S3 and S4 select the device number assigned to the
Auto-Load modules as indicated in table 2. All four of the switches have open

- contacts available at connector J1 for remote control.

DRAWINGS AND PARTS LISTS

The SUE 1240 Auto-Load assembly drawing, logic diagrams, and parts lists

included in this bulletin are listed below:

Title Drawing Number Sheet
SUE 1240 Auto-Load Circuit Card Assembly
(ALD) 2001002129 1
SUE 1240 Auto-Load Logic Diagram (ALD) LD2001002129-1 1 thru 9
Sue 1240 Auto-Load Parts List (ALD) PL2001002129 2 thru 6

8 Oct 74 Rev B



d 494 ¥L 190

Table 2. SUE Auto-Load Modules and ROM Selection

- hos * )
Auto-Load ROM ROM ROlv.I Lo.cation Selection Switches Device
Model Description Part Numbers | Numbers On Circuit Card ROM Device Number
P Assembly S1_S2 | S3 o4
1241 Auto-Load, Teletypewriter 1005000796-13 1 U3s D D D D 0000
1241 Auto-Load, Paper Tape 1005000796-13 1 U38 D D U D 0002
1242 Auto-Load, Disk (Fixed) 1005000796-25 |2 us D U D D 0000
1242 Auto-Load, Disk (Removable) 1005000796-25 |2 Us D U U D 0002
1243 Auto-Load, Cards 1005000796-37 |3 U18 U D D D 0000
1244 Auto-Load, Magnetic Tape (0) 1005000796-38 | 4 U28 U U D D 0000
1244 Auto-Load, Magnetic Tape (1) 1005000796-38 4 U28 U U D U 0004
1244 Auto-Load, Magnetic Tape (2) 1005000796-38 | 4 U28 U U U D 0002
1244 Auto-Load, Magnetic Tape (3) 1005000796 -38 4 uU2s U U U U 0006
1251 Auto-Load, Paper Tape/Disk 1005000796-13,
=25 | 1,2 U38, U8 —— As Above —
1252 | Auto-Load, Paper Tape/Cards | 1005000796-13,
=37 1, 3 U38, U18 —— As Above —
1253 Auto-Load, Disk/Cards 1005000796-25,
=37 2,3 U8, U18 —— As Above —
1261 Auto-Load, Paper Tape/Disk/ 1005000796-13,
Cards -25,
=37 1, 2, 3 u3s, U8, U18 ~—— As Above —
1271 Auto-Load, Paper Tape/Disk/ 100500079613,
Cards/Magnetic Tape -25,
-37,
-38 1,2,3,4 U38, Us, U18, U28 As Above —

*U - Up position, D - Down position

av
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NOTES:
1. ALL RESHSTORS ARE IN OHMS 42%, 1/4W,
2. ALL NON-POLARIZED CAPACITORS ARE 0.1 uf, +80%, -20%, 50V.
3. ALL POLARIZED CAPACITORS ARE 33ut, #20%, 10V,

4. INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATIONS ARE
ABBREVIATED, FOR COMPLETE PART NUMBER SEE PARTS
LIBT. (REFERENCE LIST ON DRAWING 8001800200-1).

5. INTEGRATED CIRCUIT PACKAGE POWER PINS ARE: (14 DIN ICP) PIN 7 0V,
PIN 14 +5V, EXCEPT T73 AND H103 PIN 11 0V, PIN 4 +5V: (16 PIN ICP) PIN 8
0V, PIN 16 45\ EXCEPT BDR PIN 7,8 0V, PIN 16 +5V, T96 PIN 12 0V, PIN 5
+5V; (24 PIN ICP) PIN 7 0V, PIN 24 45V,

+5V PINS ARE P1-A16, A28, A29, A51, B16, B28, B29 AND BS1.

E OV PINS ARE P1-Al, A2, Al15, A40, AS4, AS5, Bl, B2, B15, B40, BS54,
BS6, J1-B1, B2, B3, R4, BS, BS AND B7.

+HV

+B8V €

ov €
P1-A30 P1-B30
BT1A € —3TB1B |:» iv_,'
P1-A31 P1-B31
€ —— BT2B R10 R16 R21
BT2A€ 1K 1K 1K
P1-A32 P1-B32
BT3A € - BT3B
BT4A€ — BT4B -
P1-A7 J1-A5
REPB-N € > REPB-N

(RESET PUSHBUTTON)

(REMOTE RESET)

J1=AT El E2 P1-B8
EXAT-N € ©° o —) EXAT-N
REMOTE EXTERNAL
ATTENTION

SUE 1240 Auto-Load Logic Diagram (ALD)
LD2001002129-1, Rev. C, Sheet 1 of 9
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet 2)

AMAS-P/AMAR-N

RSS1-P, RSS2-P

ERM1-N thru ERM4-N

Address recognized, asserted when address bits
A08A-P through A12A-P match the device number
wired on address program plug J2.

Remote control ROM select lines

Enable ROM signals for ROM 1 through ROM 4
when Auto-Load address is recognized. Only one

ROM can be enabled at one time by setting switches
S1 and S2.
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1LD2001002129-1, Rev. C, Sheet 2 of 9
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet 3)

RLDS-P, RLDR~-N

INTS-P

ALTR-N

OSCL-N, ARES-P,
SCLR-N

DNS3-P, DNS4-P

Direct Data Transfer (DDT) Service Need, enables
the DDT part of the Dual Bus Access Logic; the B
multiplexer B programmed inputs (start address)
of data bits DB15 through DB08; and asserts
address 0006, and RITE-N on the INFIBUS.

CPU Interrupt Service Need, enables the CPU
interrupt part of the Dual Bus Access Logic and
the multiplexer B inputs (device number) of data
bits DB03 through DBO00.

Auto-Load delay of 150 ms from the time Auto-
Load signal is detected, used as an initial disable
of ROM access.

Master reset signals.

Device number select, remote control
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R12 DDT SERVICE
720K NEED RLDS-P
" had 5.8
B AUTO LOAD LOCKOUT
p CR1 INTERRUPT
0001 SERVICE
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T 3 5,8
usy 15
S-p sPp 51 it
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3 13 12 e 4]
c
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ov -
Lov ] 5 e L T =
uar ust c 8
o
NLS ) 3, o|R=N RLDR-N
c c 13 9
: T2
ALTR-N
(AUTO LOAD) 4
P1-B5

ATLD-N

13 Ik\ N OSCL-N

(REMOTE AUTO
LOAD)

J1-A6

RALD-N

AUTO LOAD
BDNA-P ENABLE
4
ARES-P
5
13
%N
ACLK-N 1 12 CLEAR DDT
5
44
ABRT-N 5 E""‘ N
5 3 Juri”/ S CLEAR INTERRUPT
BCLK-N
5 SCLR-N
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet 4)

SSRM-P

SRDS-P

STA2-P thru STA5-P

STAB-P

Clocked last state to store the last nibble (4),
strobe it into the drivers/receivers and generate
DONE-N. -

Strobe ROM data onto the INFIBUS.

ROM access states. The first nibble is stored in
the data register during STA2~P and the fourth
nibble during STA5-P.

6.25 MHz clock used with STA2-P through STA5-P
for timing.
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SSRM-P
STROBE ROM DATA
SRDS- P
8.8
R14
ep 68 IN_DL3_ our
.
152
as
10 R-N
"
AMAS-P i ¢ 2
[ov ] ; P1-A27
2 11 [aoom N 1L N
AMAR-N 13 » o D1 B1P7g—> DONE-N
2 P BDNA P
GEST-N 12 @ 1 A= a5
9 gy N FPl-A3s
SRLB-N —D3 B3PE SR11-N
5
| ___sor __ %
, 5o N P1-A3s
SRLA-N 2 B4 [o-g———) SRLD-N
5
B4
_________ N P1-A26
PACK-N 13 B2 os———) SACK=N
5 0 D2
sTrope [T
15
ALTR-N
: <
END OF CYCLE
14 s-P
N SV ROM ACCESS
END OF CYCLE AND RESET CLEAR
1 STATE GENERATOR
p—Lqr £oc
as
3 R-N
Cov e o5
2
9
SET SET
LOAD FIRST STATE 2| ENABLE INPUT|15 Ave B
s1 o1 STAL-
3so g2 |14 STA2- ¥
4 STA 4
SCLR-N MASTER RESET $3 To6 Ty L A S'gAg-P
3 Ues .
61sq ga il STA4-P
80 n8 .7
7 10
s5 95 S";‘s’ P
ROM ACCESS ov o LS
CYCLE TIME Tm 1
2
1
Jll-“—“—/ L
+5V
R22
5.1K
<

JUMPER FOR
6.25 MHZ CLOCK

o)
A2 A1

4,
P1-A50 L[ o
CLKA-P U8B0 6

CLOCK FREQ. DIVIDER
12.5 OR 6.25 MHZ
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MB2002001225-1

Pi-B36
SELD-N ,
<—13 BUS ACCESS LOGIC 13
3 RLDS-P
9 8 1 DDT 2
1 o3 SELECT 1 Hie 10
10 o READY 81 Hio 2] Y
NG I ) B 3 2 s Dok AONL-N
1. V23 11_Jusa 8
4 H10 6
nik
2 2
£ N 1| vee ACLK-N
1 u22 v i 14 3
4
10
8
58 [
4
9 5
8( i 1T s
\ Y32 10
13
3 o2 oo ov
9 STRA-P i 0 _~ i 12) o
ua2
13
1
9  BQTA-P
10
BEN
13 o0 > 6%
5] noa~G . 8 2 END-N
ua2 HOO BEN]
9 ) 0% 3]
1588 )oF SRLA-N
u23 6 12 .
12
HOO 11
L 13] 025 i
P1-A25
PCDA-P ¢ 2 ’S,Zf :’2
11
HOO 3
5V 1] Uss
5
N 3
R17 1 _51 Ues Jo—d
5.1K 6 /70 O -
032 (ot 1
12 TERMINATION 2
HOO 11 4
13 Usa noo \ &
5 ) Usa
1
13 H10
, Jun/n
4 SRLA | b
5| noo s . SRLB-N
22 1 13 4
P1-B36 L 14, 1 12
SEL1-N L SELECT L 1 J 0
10 3 HHTOO\ 6
3 INTS-P o 10 2| 5& I
= 81112 50 w0 5 T, SONDNN
oo \11 4f v uss 8
13) %3 1 BONL-N
_— 8
2
3 READY B— 1 4
12 12| 0%
) v I oLk
13 ) Us2 3
10
10 —
N 1INE
53 [e
FINISH
(RESET) a2
ARES-P vz
3 l/v W 12
4 uss 13 o1
6§ i |8
u3z 3

CPU INTERRUPT
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet 6)

RMD1-N thru RMD4-N

OR-tied outputs of the four possible ROM output
data.
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14
9 AOTA-P Ol E2
9 A0GA-P 181a7
9  A05A-P 1iAe
9 Ao4A-p 21as 04 p2 RMDA-N
9  A03A-P 3las Rome 03 Lo RMD3-N
9 A02A-P a3 uzs o0z pid RMD2-N
9 AOIA-P - LA PP 0pt2 RMD1-N
$1a
— 51a0
2 ERM4-N 130 k1
\
14
——|E2
15 a7
1las +5V
2145 04;,9__4
3 10
<% mrome O3PT
A3 U1 0z p—
Tlaz 02
8 a1 R19
5] a0 510
13
2 ERM2-N dE1
R3
510
RS
14 STA4-P 510
1 R20
——qE2 510
4 STAS5-P 18 far
1{a6
2 |as 04 99_.4
3 1A 03 2
A ROM3 1n
4 STA3-P 7 A3 us e
A2 01p-
8 la1
5 1a0
13
2 ERM3-N O E1
14
L——E2
15] g
1 ae
Zlas oupt ]
10
Mt pomy  9p—
4 11
A3 U3s 02—l
a2 01 DIZ__J NIBBLE ACCESS
&y TRUTH TABLE
s ROM
A0 NIBBLE| ADDR | STATE
13 . A0 AL
2 ERMI-N —qE1 — -
1 [ofo]347%
ROMS 2 101345
3 0|1 345
4 1|1 |xx5§
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet T7)

N100~N thru N103-N

N200-N thru N203-N

N300-N thru N303-N

N400-N thru N403-N

Data register output of the first nibble (data bits
DB15-DB12) in word mode only.

Data register output of the second nibble (data bits
DB11-DB08) in word mode only,

Data register output of the third nibble (data bits
DB07-DB04 in word mode; or either the first or
third nibble in byte mode.

Data register output of the fourth nibble (data bits
DB03-DB00) in word mode; or either the second
or fourth nibble in byte mode.
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ROM NIBBLES
DATA REGISTER

2 -
RMD4-N O 103 1Q3 b N103-N
" Ps 8
m:n‘a—u 3dim 1Q2 D_..__:‘ N102-N
8
21
RMD2-N 241 upl N101-N
[ Pzo 8
RMD1-N 22d 10 10 p— N100-N
6 19 8
T100
ues
11
o2 203 2Q3 py—— NN
10500 . : NZ:Z-N
HOLD NIBBLES
16, N -N
1 AND 2 IF WORD =q 2D1 2QIp—— Nz:l
154 20 2Q0 D———:'s N2:°'"
STA2-P 3
4 10 [572w P
ST4AB-P 11|ss S8 CLK1 CLKz
HREE 12
3
STA3-P
4 SIS
4 |uss 6
A0OA-P
9
?2 B00a 13 BYTB-N
36
HOLD NIBBLE (BYTESMODE'
4 3 IF WORD
s 10R 3 IF BYTE
BYTA-P . NIBBLE 3 (BYTE)
10
12
SR\ N NIBBLE 1 (BYTE) 19 P
18 H20
u76 8
9 . b 20103 Qs N3os-N
13 — 5 8
Ea 2 3 N N302-N
5T dqim 1qz po—— N
STA4-P [ ST 13 21 N N3
A . 1101 1Q1pr———— N301-N
20 8
1 22 1po 1Q0b :'9 . N300-N
2 | ssre’ ¢
s¥o NIBBLE 4 (BYTE)
13 2 T100
—
. s w48
L3,
1
SO\ N NIBBLE 2 (BYTE) 5 ) S99\ P
; 2o Jog See Ll 208 2Q8 pa——— N‘:“"N
3 L Yq2m 2q2 py—— Naoz-x
10/ sTsw\ N| NIBBLE 4 16 N N401-N
L 1q p——
e WoRD) 201 2Q1 P35 N
11 Jexr N 1 15 N N400-N
%% 10 200 2Q0 P75 :
HOLD NIBBLE
SSRM-P 4 IF WORD
A 2 OR 4 IF BYTE CLK1 CLK2
23 12
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2 o) DB0S-N
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L 2
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1 15
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RLDS-P 00 = STROBE
3 L N P1-A48
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—— [ 5] N
_______ Pl-Ad47
M:Z-N 2ot : DB06-N
| eon_ " P1-A46
Us0 -
Na;lkN 13 o p2 B2 pY 3 DRos-N
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N403-N d2a
L T [r] La—
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~d1B N 2 N P1-A43
1wpp = D4 BAPE—— 3DB02-N
N402-N 2414 )
1 T157 P
- w0 [T v T por M[E
DNS4- P ¢—4 —0|3B N 1w =T e Pl-A42
n 3Y pg ~—q D2 B2 Po—————————3 DBOI-N
N401-N 1d3a
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INTS-P
3
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GEST-N
4
P1-All
N —3 ABO1-N
ﬂ Bl 10 >
RLDR-N _ o1 £ -
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SUE 1240 MB2002001225-1
S QTY | SERIAL NO. CODE SPECIFICATION / MATL/NOTE(S) FIND
NIREQD[STARTEND |  PART NUMBER | ipeny DESCRIPTION VENDOR REF DESIGNATION(S) | NO.

001} |000{0001 20010021291 JALD-CKT CARD ASSY USED ON SUE 120 ft
002] |0o1{ooo1 1001004 722-1 PRINTED WRG BD, ALG p
003§ | 000 4
oou] |ooo P
oos} |ooo b
006 |F 032 (0001 8001300101 =1 CAPACITOR C1 THRU OB, 3
C6 THRU C17,
?19 };RU c3n
007} Jooo 4
008| |003 0001 8001300311-2 CAPACITOR c5,18,35 .8 IS B
009} ooo ]
20} {ooo 0
011 ]F]o1u {000 8001800042 =1 1 cp 357 13, m 21 1
73 77, 80 ( 7uuon)
012 }F|oos [ooo1 8001800046 =1 1o ?‘5:.3?63‘7' 56,74 f2
013]Floo1 jooo1 8001800074 «1 I CP U3l (7802) 3
014] Fl 002 0001 80018031481 1CP W8, 68 (74100) [
015 |F 003 {0001 800180004k «1 I CP U6,36,42 (7uHOM) §5
n16|F 007 (0001 8001800048 =1 I cP %17 % %%uago?z 6
,
017]F| 001} 0001 BO01803126-1 1cp Ut (7u08) 17
018] F| 001 {0001 80018032041 1cP w7 (7us15) 18
0191 lood 9
020 |F |oou {0001 8001800098 = 1 I CP ?;3,7 g; ,61,75 ]
021 |F|001 |0001 8001800058 « 1 Icp ust (74H55) p1
022 |F |oou |ooo1 8001800047 =1 [ CP y32,55,66, 71 p2
(7uh11)
023] F| 001| 0001 8001803155-1 1cP o (78123) 23
o2u| 1000 pu
025] Jooo b5
026 |F |00t |ooo1 8001800069 -1 k cP u78 (74H103) 13
027 |F {001 {0001 8001800113 -1 j cP U65 (7496) b7
028] F| 003{ 0001 8001803169-1 1CcP U39, 59,69(74157) |28
029 002 Jooo1 NB2L2A 18324 fCP SIGNETICS u17,37 P9
030 |F 003 Jooo1 8001600008 =1 DELAY LINE, FIXED oL1,2,3 b0
031] |ooo b1
032] {001 j0001 3428-1002 26066 FONNECTOR, RT ANGLE 3M CO J 2
20 CONTACT RCPT
a22] 1000 3

SUE 1240 Auto-Load Parts List (ALD)
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MB2002001225-1 SUE 1240
o3u) ¢ oot jooot BO01 8032031 1cp e (74511) n
038} Fl 001 {0001 8001803202-1 1cp we (74510) 35
03¢ | 010 joooy 80018001231 1cp “éz%‘??g%‘,’gﬁ?ag"- 36
037] ¢ 002 [0001 BOUT803212=-1 1cP uss, 79 (7us112) |37
n38] |oon pom 18201 [B1640O [TOGGLE SWITCH SINGER CONTROL  S1 THRU Sk 38
o%s| | 003 pom RLO 756806 ESISTOR MIL-R-2268u4/1 R1,13,14 .5 1S |39
ouo} |oos pooi RLO7S1026 Ezsxsvon MIL=R=22684/1 ?%’;16’§t)i 15 1,16, [u0
21 .
owm] oot ool RLO7SU316G ESISTOR MIL-R-22684/1 RS .5 IS 41
ouz2| [oos pool RLO7S5116 ESISTOR MIL=R-22684/1 R3,5,19,20 .5 IS |u2
ou3] [oo2 poot RLO7S1526 ESISTOR MIL-R-22684/1 R7,9 .5 IS 43
ous] o002 poom RLO7$5126 ESISTOR MIL-R-22684/1  R17,22 ,5 IS ay
ous] ooo 5
oue] oot poot RLO7S1036 ESISTOR MIL-R-22684/1  R15 ,5 IS 6
ou7] 001 poos RLO752036G ESISTOR MIL-R-226B4/1  R12 .5 IS 7
ousle| ooy poot 8001100001 =1 10DE CR1 .5 IS U8
mgL 032 poo 1005000764+ 1 IN, TERMINAL Jz2,3,4 1]
NotE’ 210
osol [A/R poo1 SN60/ SN63 OLDER 00=5-571 0
u REF OO1 LD2001002129 =1 OGIC DIAGRAM Ev
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SUE 1240

MB2002001225-1

001
002
003
oo

001
002
003
0oL

001
002
003
00k

001
002
003
0oL

001
002
003
oou
00s

001
002
003
ool
(06-]

3 R%LYD I siiﬁ?gﬁ% PART NumBer | CODE DESCRIPTION P Ao / REFMSZ;{(';SIT\%(&(S) g
000 j0001 2001002129-2 ALD-CKT CARD ASSY USED ON SUE 12411
000 2
001 jooot 2001002129-1 [ALD-CKT CARD ASSY 3
001 loao1 1005000796+ 13 1cP (ROM) us8 u

PL2001002129-3 3
000 [0001 2001002129-3 ALD-CKT CARD ASSY USED ON SUE 1242 |1
000 2
001 0001 2001002129-1 [ALD-CKT CARD ASSY 3
001 [ooor 1005000796-25 1CP (ROM) us y
PL2001002129-4 3
000 (0001 2001002129-4 ALD-CKT CARD ASSY USED ON SUE 1243 |1
000 2
001 0001 2001002129+1 ALD- CKT CARD ASSY 3
001 {0001 1005000 796-3 7 1CP (ROM) u18 M
PL2001002129-5 ¢
000 {0001 2001002129-5 ALD-CKT CARD ASSY USED ON SUE 12u4 |1
000 2
001 [0001 2001002129-1 ALD-CKT CARD ASSY 3
001 |0001 1005000796~ 38 1P (ROM) w28 L
PL2001002129-10 | &
000 |0001 2001002129-10 ALD-CKT CARD ASSY USED ON SUE 1251 1
000 7
001 o001 20010021291 ALD-CKT CARD ASSY 3
001 0001 10US000796-13 1cP (ROM) u3s by
001 0001 1005000 796-25 1cP (ROM) us H
PL2001002129-11 | &
000 [0001 2001002129-11 ALD- CKT CARD ASSY USED ON SUE 1252 |1
000 o
001 jo0o1 20010021291 ALD-CKT CARD ASSY 3
001 0001 1005000796+13 1P (ROM) u3s "
001 00T 100500079637 1cP (ROM) u18 5

SUE 1240 Auto-Load Parts List (ALD)
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001
002
003
004
00s

001
002
003
oou
005
006

om
002
an3
oo
00s
006
007

MB2002001225~1 SUE 1240
L‘;‘;YD ls:i';!r“ NO. 1 paRT NUMBER DESCRIPTION SPECIFICATION /| e @) | o
000 oo 1 2001002129-12 JALD«CKT CARD ASSY USED ON SUE 1253|1
000 2
001 oot 20010021291 LD-CKT CARD ASSY 3
001 001 1008000796-23 ECP (ROM) us N
001 001 100500079637 1cP (ROM) uie 3
PL2001002129-20 | 6
000 {0001 2001002129-20 JALD-CKT CARD ASSY USED ON SUE 1261 |1
000 2
001 0001 20010021291 JALD-CKT CARD ASSY 3
001 [bon1 100500079613 1cP (ROM) uss M
001 {0001 1005000796+25 1CP (ROM) us 5
001 {ooo1 1005000796-37 1cP (ROM) uis 6
7 | PL2001002129-30 | 6
000 (0001 2001002129-30 ALD-CKT CARD ASSY USED ON SUE 1271 1
000 2
001 |0001 2001002129=1 [ALD-CKT CARD ASSY 3
001 0001 1005000796-13 1CP (ROM) u3s N
001 |ooo1 1005000796-25 1CP (ROM) us 5
001 {0001 1005000796-37 1cP (ROM) U8 l6
001|001 1005000796-38 1cP (ROM) 28 7

SUE 1240 Auto-Load Parts List (ALD)
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SUE 1240

MB2002001225-1

S| ary | SERIAL No. CODE : SPECIFICATION / MATL/NOTE(S) FIND
mIREQD [sTART  END | PART NUMBER | \pent DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
200] |REF DOO1 SPEC/DWG/STD INOTES : 200
201| |A/R poO? LECP1049-17 MARKING (IDENTIFY). 201
202| |REF poo1 JAREA TO BE FREE OF SOLDER. 202
203| [REF DOO1 COMPONENTS NOT CALLED OUT BY THEIR FIND NO. ON FACE 203
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS.
20uf [REF POO1 COMPONENT HEIGHT ,395 MAX, 204
205 |REF Poo1 PROTRUSION SIDE 2 .070 MAX. (EADS TO BE VISIBLE 205
THRU SOLDER,
206] |REF pOO1 TOTAL WARP AND TWIST SHALL NOT EXCEED ,010 INCH/INCH |206
IN GENERAL AREA AND ,005 INCH/INCH IN CONNECTOR AREA,
207] |REF pPoO1 SQUARE PAD DENOTES CATHODE END (STRIPE) OF DIODE, OR 207
POSITIVE (+) END OF CAPACITOR.
08| | REF jooo1 RECTANGULAR PAD AND DOT OR SLOTTED END OF ICP DENOTES [208
PIN 1.
209] |REF 0001 MAXIMUM COMPONENT CONFIGURATION DEPICTED ON FACE OF 209
DRAWING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST,
210] |REF jpoo1 TRIANGLE SYMBOL DENOTES TERMINAL PIN LOCATION. 210
211} | 000 211
212} |ooo 212
213} | 000 213
214) | REF {0001 ON -1 ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING 214
UNUSED I.C. PATTERNS ON SOLDER SIDE OF BOARD PRIOR
TO SOLDERING: UB,U18,U28 AND U38.
215 | REF 0001 ON -2 ASSEMBLY,MASK OFF HOLE PADS OF FOLLOWING 215
UNUSED I.C. PATTERNS ON SOLDER SIDE OF BOARD PRIOR
TO SOLDERING: UB,U18 AND U28.
214 | REF| 0001 ON -3 ASSEMBLY, MASK OFF MOLE PADS OF FOLLOWING I.C. [216
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING:
U18,U28 AND U38.
214 | REF| 000 ON -h ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING I.C. (217
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING:
U8, U28 AND U38.
218 | REF |0001 ON -5 ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING I.C. |218
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING:
us, U18 AND U38.
219} | REF {0001 ON -10 ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING I.C, |219
PATTERNS ON SNLDER SIDE OF BOARDS PRIOR TO SOLDERING:
U18 AND U28.
220} | REF 0001 ON -11 ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING 1.C. [220
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING:
U8 AND U28.
221} | REF {0001 ON -12 ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING I.C. |221
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING:
. U28 AND U38,
222} | REF (0001 ON -2() ASSEMBLY, MASK OFF HOLE PAD OF FOLLOWING I.C. |222
PATTERN ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING:
u28.

SUE 1240 Auto-Load Parts List (ALD)
PL2001002129, Rev. G, Sheet 6 of 6
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LEC ALD CODE?1

FERB/

FEa4/

FEQs/

FEQS8/

FEQA/

FEQC/

FEQE/

FE12/

FE14/

FE18/

FE1A/

FELC/

FEVE/

FE20/

FE22/

FE24/

FE26/

LDA A4

LDA AS

LEC & BBN ALD cODE

L Foa

2000

HLT @eoo

BY ZE,

CMP AS

BF EQ,

LDA A4

STA At

LDA AS

LDA A6

J8B A2

BY Z¢,

LDA A7

J8B A2

LDA A

FE12

E @002

FESA

L Faze

X4 X

L FBSE

E d0ad

XS X

FE1A

X3 R

XS X

X3 R

L1 Lo Al @o2es

JSB A2

XS X

ALD



FE28/
FE2A/
FE2E/
FE3Q/
FE32/
FE34/
FE36/
FE38/
FE3A/
FE3C/
FE3E/
FE4o/
FE4u/
FE4e6/
FE48/
FEWA/
FEUC/
FES®/
FES2/
FESU/

FES6/

I0R Af

CMp A7

BY EQ,

JSB A2

X3 R

L @AFF

FE3B

XS X

STA B A A3 X X

SUB A7

BF ZE,

JSB a2

SuB Aeé

E 2201

FE3®

X5 X

X3 R

L1 LO A3 @B0a

LDA AS
JSB A2
SUB Aé
I0R AS
CMp AS
BF EQ,
CMP A7
BF EQ,
§Ta AQ
CMP Al

BY EQ,

X3 R

FBSE

X3 R

X3 R

X6 R

FESA

L @OFF

FE14

Xa4 X

E 0dae

FE?2



FESS/
FESA/
FESC/
FESE/
FEb2/
FEo6/
FEoB/
FEGA/
FEGE/
FET@/
FE72/
FE74/
FET6/
FE78/
FETA/
FETC/
FETE/

FEBQ/

JMP X1 X

HLTY

BY TR, FEl2

LDA

8§TA

LDA

A3 L

A3 X4

A3 X4 X

BF 0D, FE66

LDA A3 X4

ADD A6 X3 R

JMP

Xe X

HLY @200

BT TR, FE12

HLY

HLTY

HLT

HLT

HLT

HLY

200

pane

pane

@909

poge

aAnov

a1l

226

2908

ALD



BBN ALD CODE;

FEan/
FEB2/
FEB4/
FEB8/
FEpA/
FEaC/
FEQE/
FE12/

FEL14/

FE18/

FE{A/

FE{C/
FELE/

FE2G/

FE22/

FeEa24/

LDA A6

LDA A4

TST A4

BF ZE,

TSY A4

BY ZE,

ADD A4

E goan

Xe X

L FFF9

FES®

E pany

FEL2

L AA3D

LI LO A4 A0ay

ADD A4 L Faae

8374 Af

LDA A3

LDA A7

ADD A7

BY TR,

BT ZE,

LDa a2

x4 X

E asne

E @aad

FE62

FE1A

X3 R

GET ALD NUMBER(®,2,4,6)

(ACCEPT ONLY THOSE)

IF BAD ALD NUMBER GO YO BAD HALY

IS It 4 OR &7

NOp, DON®TY ADD

YES, ADD 3D 70 4 OR 6

SHIFT IT

AND GENERATE THWE DEVICE ADDRESS (FC3@ FOR PT
IN A4 (ALMWAYS)

RESETY IV

CLEAR THE "DON*Y HAVE A CHAR YET® FLAG (80
JUST READ (ST CHAR ON e=e=

PUT FE22 IN A7 FOR LATER USE AS RETURN ADDRE

AND GO READ IN THE BYTE COUNY CHARACTER
IF IT 18 LEADER (AB) IGNORE IT, INDEFINATELYI

NOT LEADER, INITIATE THE BYTE COUNTY (IN A2)



FE26/
FE28/
FE2A/

FE2C/

FE2E/
FE3Z2/
FE3G/
FEss/
FE3A/
FE3C/
FE3E/

FEwa/

FEws/
FE46/
FEud/
FEUA/
- FEWC/

FEUE/

JSB A7

DA Ad

BY 0D,

BF ZE,

LDA Al

CMp A2

87 EQ,

J8B A7

STh A A3 X§ X

SUB A2 £ @062

BF ZE,

LDA Af

LDa A2

JEB A7

CMP A2

BF EQ,

§Ta A@

JMP X

X5 X

X3 R

FESO

FE32

Xs L

L

FE4u

XS X

FE38

XS

X6 R

X5 X

X3 R

FESE

Xa X

X

FFF4

BOFF

FFAQ

GET AN ADDRESS WORD

INIT UP ADDRESS POINTER (IN A{) FOR LATER USE
TO BAD WALT IF ODD ADDRESS READ IN FROM TAPE
IS IT A ZERO ADDRESS? (CANT STORE ANYTHING
INTO ADDRESS 0) ALD
YES, PREPARE TME GOOD HALT ADDRESS (FES4)

IS IT A JUMP BLOCK FLAG?

YES, SKIP STORING DATA IN JUMP BLOCK

GET A DATA WORD

STORE IT IN MEMORY

DECREMENT THE BYTE COUNT (BY 2 ALWAYS)

IF NOT ZERO, GO GET ANOTHER DATA WORD

IF IT 1S ZERO, PREPARE THE NEW BLOCK

ADDRESS (FE2@)

SAVE OUR CHECKSUM, AND

GET THEIR CHECKSUM WORD

IS IT THE SAME AS OURS?

NO, GO TO BAD MALT

YES, RESET THE DEVICE

AND GO TO3 FE@@, OR THE JUMPeBLOCK STARTING

ADDRESS OR THE GOOD=MALT ADDRESS (FESY)



FESR/

FES4/

FES6/

FES8/

FESA/

FEsSC/

FESE/

FEeQ/
FEee/
FEe6/
FEeA/
FEGE/
FEY2/

FET4/

FET6/

FET8/

FETA/

BT TR, FE@®

HLT Qo0

ADD

LDA

ADD

LDA |

JMP

LﬁA
LDA
ST4
LDA
LDA
ADD

LDA

A3

AS

AS

X7

A3

AS

AS

AS

AS

Ab

A3

BF 0D,

X5 R

R X0

E @dane

X3 R

E eeol

L ee11

X4 eoeé

X4 X

X4 pepe

XS R

X3 R

FES®

LDA A3 X5 R

LT Lo A3 @aeas8

GOUD HALT (BY DEFAULT)

PUT THE 2 BYTES TOGETHER AS A WORD (IN A3)
(COME WERE ON EVEN HAVEWREADwIN BYTE COUNT,
EXCEPY 13T CHARACTER ON TAPE)

GET ADDRESS FEes IN AS, FOR EVERY CALL FROM NOW ON

(DO THIS FOR A FLAG, I GUESS)

AND RETURN (TO FE22 FOR THE {ST CHARACTER ON TAPE)
(TO CALL + 2 OTHERWISE)

SET THE "DON’TwHAVEwAsCHAR®YETY FLAG

TURN THE READER ON

WAIT UNTIL ITS NOT BUSY, THEN

GET A CHARACTER

ADD IT TO THE "CHECKSUM"

§18T OR 2ND CHARACTER?

SECOND, G0 USE YHE ACCUMULATED WORD
SAVE IT IN 3

MOVE IT TO THE LEFT BYTE



FETC/ BT TR, FEe? AND GO GEY THE RIGHMT BYTE

ALD
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ALD

-Autoload

- normally both

Status - address none
W
R
Switches
ROM Select
S1 S2 ROM
down down 1
up up 2
down down 3
up up i

Lockheed

up for BBN ROM

ROM 3

ROM 2

ROM 4

ROM 1

Device Number Select - normally S3 up, S4 up for PTR

Device ! S3 Sk Device
. Number

01d TTY . down down 0

address

New TTY down up 1

address

0ld PTR up down 2

address

New PTR up up 3

address
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Jumpers

ALD Address

Address Bit

From

Connect to

J2-C1l J2-C3

J2- E2 J2-E1 J2-E3

10 J2-D2 J2-D1 J2-D3

11 J2-B2 J2-B1l J2-B3

12 J2-A2 J2-Al J2-A3

Program Start Address
Data Bit From Connect to
1 | )

F J3-D2 J3-D1 J3-D3
J3-E2 J3-E1 J3-E3
10 J3-C2 J3-C1l J3-C3
11 J3-B2 J3-B1l J3-B3
12 J3-A2 J3-A1 J3-A3

Sheet 3 of U4
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Socket

J1l Al ROM Select 1 (switch 1)

J1 Bl Ground

J1l A2 ROM Select 2 (switch 2)

J1 B2 Ground

J1 A3 Device Select 3 (switch 3)

J1 B3 Ground

J1l A4 Device Select 4 (switch 1)

J1 BY4 Ground

J1l A5 Remote Reset (Reset Push Button)
J1 B5 Ground

J1 A6 Remote Autoload

J1 B6 Ground

J1 A7 Remote External Attention (Jump E1 to E2)
J1 BT Ground |
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APPLICATION REVISION
NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED
A | RELEASZ  Fok FPRoDUCT o) | 5-7-74%
234 718 |9 [1o]lujiz{t3afialislie|17|18]19|20{21(22]23(24|25]|26|27[z2e]|29]30[31

RECORD OF

REVISION STATUS OF EACH SHEET

CONTRACT NO:

DRAFTSMAN{I‘:T” / J TQSLJ,_

lallain]

Bolt Beranek and Newman Inc.

Cambridge Massachusetts

1/

DRAWING TITLE

APP'D (CUSTOMER)

CHECKER PR o e o e
ALD CARD MODIEICAT O =70
ENGINEER | Ny :
NSRRI S ok
APP'D FQ/R REL SIZE CODE IDENT NO. DRAWING NO.
SRR A AlLD-15

SCALE REV

A SHEET

OF o

ALD



Card Type_ALD Modification <Standard

Card Function: Autoload

Modification Description:

Configure with custom ROM, address recognition of
FE@G@. Set switches for proper device control.

Implementation: gee sketch.

Jumper with 30 ga wire wrapped as follows:

J2: J3:
A2-A1 A2-A1
B2-Bl1 B2-B1
c2-C3 c2-C1
D2-D1 D2-D3
E2-E1 E2-E1

Install 16 pin IC socket at position U28. Solder all
connections. Then install part number 0170 PROM IC in that
socket. Make sure IC is aligned with slot to the left.

Set S1, S2, S3, SU to the UP position.

Sheet 2 of 3
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Report No. 3004 Bolt Beranek and Newman Inc.

AML LOGIC DESCRIPTION

The MLC Adapter (AML) module is a single <card which
interfaces a Multiline Controller to a Pluribus. The AML
functional specification describes the overall operation of the
AML while this document describes operation at the gate level.
All signals signed "+" are true when at a TTL high (+3V), and all
signed "-" are true when at a TTL 1low (0V). The descriptions
which follow assume that the hardware has been initially cleared,
and unless otherwise noted, that the Watch Dog Timer has not
timed out. Details of MLC operation and INFIBUS operation are
described in other documentation.

INFIBUS Control (AML20)

The AML recognizes a block of four words. The high order
six bits must be ones, as must bit 3, and the next ten bits are
determined by the address recognition switches (AML23). Lines
from these switches (ADSO4-ADS13) are XORed with address 1lines
4-13 (ABOUR-AB13R) with the results wire-ANDed to form ADCOM«+.
INFIBUS STRB (STRBR) is received and delayed by passing it
through similar gating to form STRBD. This is ANDed with HOLDR
(to inhibit address recognition until the fall of HOLD) to form
MECLK, which strobes MLCAD into MEFFF. When the address is one
of the four recognized by the AML, MECLK will set MEFFF (which is
operated upside down -- when MEFFF is true, the 1 output is low).

When MEFFF comes true, a negative going transition begins to
traverse the 450 ns delay line driven by a BDR. Each of the five
delay line taps used is buffered by emitter followers. The U5 ns
tap (STMUX) enables the decoder described below. The 90 nsec tap
(PLSGO) clears MEFFF. Therefore, a negative going pulse (about
150 nsec) 1is now traveling along the delay line. If RITEX is
false (a read operation), and SMPTY is false (IN FIFO not empty),
PLSGO sets BDREN when RDNIP is true. If the input FIFO is empty
on a data read, BDREN will not get set. Otherwise, BDREN is set
on reads of all four registers to enable the data BDRs. BDREN is
subsequently cleared by the negation of STRB on the INFIBUS.
DONET comes true about 500 nsec after the rise of MEFFF.

The low order word address bits as received (ABO1R, ABO2R)
are decoded along with RITER (INFIBUS RITE), latched by STMUX and
cleared by CLMUX (the 405 ns delay tap) as follows, with all
other combinations unused:

Sheet 2 of 21



Report No. 3004 Bolt Beranek and Newman Inc.

Word Asserted
Address ABO2 ABO1 RITE Signal Function

0 0 0 1 POKWD pokes Watch Dog Timer

2 0 1 1 STOCP assert status out
control lines

) 1 0 1 STOTA load OTA register

6 1 1 1 LDOUT load output FIFO

6 1 1 0 RDINP read input FIFO

The status of the input FIFO (SMPTY) and the output FIFO (SFULL)
are latched on the rise of STRB (AML23) to indicate that the FIFO
has no data to present or no room to accept data respectively.
When SMPTY 1is false and RDINP comes true, LDINP comes true and
input data will be unloaded from the FIFO to the INFIBUS. If
SMPTY is true, this operation will be inhibited and BDREN will
not come true.

MLC Control (AML21)

Emul®tion of the 316 I/0 bus for presentation to the MLC is
performedi by an ROM finite state machine (FSM). This section
first will describe operation of the FSM and then the sequence of
the various 316 functions.

The components of the FSM are a 12-bit x 256-word ROM, three
address select switches, a 5-bit address counter, 18 bits of

output condition latching, and a 16-bit input condition
multiplexer and latch. The ROM is programmed for both test and
operation. Instruction formats, branch conditions and output

latch signals are as shown in Figure 1. The high order address
switech allows substitution of a pin compatible 512-word ROM.

The FSM is stepped by a two-phase 400 ns clock derived from
the INFIBUS system clock (see Figure 2). GOCLK is the 2 output
of a BCD counter, while SLCLK is the output of the same counter.

The positive going transition of SLCLK <clocks the ROM
address counter. If BRNCH is true, as might be the case for a
jump or branch instruction, this will load the low order bits of
the ROM data into the address counter; otherwise, the rise of
SLCLK merely increments the address register. ADM00-ADMO5 from
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INSTRUCTIONS BRANCH CONDITIONS (BITS 11,14,9,8)
DATA |11 1§ 9 8 7 6 5 4 3 2 1 §] g g IMP=ALWAYS TRUE
g 881 DILIN
ADDRESS |7 6 54321 g g 814 DILOI
g4 11 DILOT
IMP (BRANCH UNCONDITIONAL) g 148 INFIFO FULL (IFULLD
41401 OUTFIFO EMPTY (OMPTY)
|# ¢ ¢ § |BRANCH ADDRESS | g 114 OTA REQUEST (OTARQ)D
4111 INA REQUEST (INARQD
BR (BRANCH CONDITION TRUE) 19068 DRLIN
: 1401 UNDEFINED
| CONDITION|BRANCH ADDRESS | 1414 UNDEFINED
1411 TEST 1
NOP (NO OP) 1104 TEST 2
11461 TEST 3
1
|1 11 | # #] DON'T CARE | i } i ?} OUT-NEVER TRUE

OUT (OUTPUT TO LATCHES)

|1 1 1 |LATCH| CONTENTS |

OUTPUTS

LATCH=gg#1 (BITS 7,6,5) LATCH=g1¢ (BITS 7,6,5) LATCH=1g¢ (BITS 7,6,5)

5 DALIN 5 OTA INA ADDRESS 42 (OTAGO)D 5 CLEAR OTA REQUEST (OTALL)D
4 DALOI 4 INA ADDRESS 1481 (INAGO) 4 INA REQUEST C(INARQ)D

3 DALOT 3 3 GOT DRLIN (GTDRL)

2 INB>FIFO (DSMPL) 2 OTA DATA-+OTB (OTADT) 2 TEST 1

1 FIFO»~O0TB (OUTDT) 1 INB-+INABUFFER (ISMPL) 1 TEST 2

g RRLIN (RRLND) 9 RRLIN (RRLNI)D 4 TEST 3

*ON aJgo0day

t00¢E

T2 30 f 399Us

Figure 1 FSM Instructions

*OUT UBWMSN PUB qaurdag 3T10€



T2 Jo § 399ys

TIME =
4o ns tlelalalsle klelalelilzlalalslelrle lalgli l2 3 lalsle lvle |alg
SYSTEM
Seee JUUULUUUUUUUUUUUUTUU Uy
25 MHZ
| «+—————————4q4 0 NG ————— = | | *— GO NS —=|a— |60 NS—=|
GOCLK+ —__[_—_—l | | N
LOAD LATCHES ) |
LATCH BRANCH *
40 ns 400 ns | |~——240 N5 ——=|
- |
] | LI
cLOCK ROM ) [ }
ADDRESS | :

Figure 2 FSM Clock

*ON 3adoday

f00¢E

*OUI UBWMSN pue yourdag 4T0g



Report No. 3004 Bolt Beranek and Newman Inc.

the address counter and ADM06-ADMO8 from the FSM select switches
determine the address of the data that the ROM will present at
its outputs. The six low order data bits (MMD00-MMDO5) appear at
the inputs of the output 1latches. The next three bits
(MMD06-MMD08) appear at the enable gating for the output latch
clocks (L1CLK, L2CLK, L3CLK). The high order four bits
(MMD08-MMD11) select the input condition to be tested. The high
order three bits (MMD09-MMD11) are gated with GOCLK to form
NOTBR, which clocks the output latches on an output instruction.

The rise of GOCLK strobes the output of the condition
multiplexer into BRNCH to condition the address counter load
input for the next SLCLK. It also loads the low order data bits
into any enabled latches (MMD06, MMDO7, or MMD0O8 true) when
MMD09-MMD11 are all true (output instruction). The sequencing of
SLCLK and GOCLK allows 160 ns for the ROM to present data at its
outputs and the branch condition multiplexer to be set up prior
to GOCLK. Branch condition zero (jump instruction) is wired to
be always true, while branch condition 111X (output or no op) is
wired to be always false. TEST1, TEST2, and TEST3 are the
outputs of latches that also go to on-card test points for
diagnostic use.

When the FSM is operating as a 316 emulator, the ROM is
programmed as described below. Figures 3 and 4 are timing
diagrams for the five 316 operations to be emulated (3 DMC
channels, OTA, INA). The background loop (Figure 5) of the ROM
program steps through testing the five request 1lines (DILIN,
DILOI, DILOT, OTARQ, INARQ) in a round robin manner. When a
request is found to be true, the program Jjumps to the service
routine for the operation. All timing shown in Figures 3 and U4
starts with the FSM step following this Jjump to the service
routine time element.

With only slight exception, timing of the five operations is
identical to that produced by the 316 CPU, and the exceptions are
not significant. The greatest difference is that while in-
dividual operation cycles run 3.2 sec. to completion, a new
cycle does not necessarily begin 3.2 sec. or a multiple thereof
after the start of the previous one.

The first step of a DMC service cycle (Figure 3) is to test
whether the input FIFO is full (IFULL true) for DILIN or DILOI,
or the output FIFO empty (OMPTY true) for DILOT. If so, the DIL
is not honored, since no transfer of data is possible, and the

operation is aborted. DSMPL loads input data from the MLC to the
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T T T T T

R
by 4 )
® @ @ (IF Y FAILS) @(m,ox) @

T =400 N SEC
TIME=400 nsec

DAL

RRLIN

DSMPL (INPF)

SAMPLE IWB (IN,0I) \

OuUTDT (oT)
~FIFO  OTB

X - FROW FIGURE 3 IN
Y - FIFO TEST o1
Z-TO FIGURE 3 oT
D-TO FIGURE 3 |

OlD|I>|X
olo|>|N

Figure 3 Timing for IN, 0I, OUT Operations
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TIME =T= 400 L. SEC

OTAGO
INAGO (INA)
RALIN
ISMPL (INA)
SAMPLE INB (INA)

OTADT (OTA)
OTA REG—=OTB

SAMPLE ORLIN

OTACL (OTA)

INARG (OTA)
INARG (INA)

GTDRL

DRLIN

DRLIN

X-FROM FIGURE 3

¥-TO FIGURE 3

Figure 4 Timing for OTA, INA Operations

ONLY
1F
DRLIN

XY
OTA DD
INA EF

*ON agoday

t00€E

*OUT UBUMON PUB Yaurdag 4TOg
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Time=ioons lo 1 12 I3 lals le 17 la la liglit li2 ha |14 lis lie lir lie |8 |20 |21 22123 |2al25 | 26 271 28] 24l 30l

LATCH DILIN —’

LATCH DILOL

LATCH DILOT

LATCH OTARG

LATCH INARG
[}

© |

BRANCH DILIN

BRANCH DILOT

BRANCH DILOT

BRANCH OTARQ

® 4

BRANCH INARG

©®

ImP

ROM ADDRESS . »
(NO BRANCH)

3 4 5

!
®
&

ADMZBP l | I | ‘

Figure 5

FSM Background Timing

BRANCH IF
CONDITION TRVE

"ROM
ADDRESS = BRANC H

Al G
15
24
35
53

&

MTm|g|O|®

*ON 3aodsay

t100€

*OUT UBWMSN PUB yaurdag 4T0g
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input FIFO (AML22). OUTDT gates data from the output FIFO to the
MLC.

In the OTA and INA cycles, two control signals set up the
proper address bus lines to the MLC. OTAGO presents a 42 for the
OTA instruction, while INAGO adds bits 7 and 16 for an address of
1043. Therefore, the INA cycle has both OTAGO and INAGO
asserted, while the OTA cycle has only OTAGO asserted.

Within the OTA and INA cycles is a branch instruction which
tests whether the MLC is asserting the DRLIN signal. For an OTA,
the presence of DRLIN will cause INARQ to be set and OTARQ to be
cleared (by assertion of OTACL for one step time). For an INA,
DRLIN will cause GODRL to be asserted for one step time. 1In the
absence of DRLIN, the request remains set and the operation will
be attempted again.

Timing is as shown in Figure 4. OTADT gates data from the
OTA register (AML22) to the MLC, while ISMPL loads data from the
MLC to the INA register (AML22).

The OTARQ flop is set by STOTA (which loads data to the OTA
register from the INFIBUS) and cleared by the rise of OTACL.

The timer DRLDL indicates when there has been no DRLIN from
the MLC for 160 sec. following an OTA or INA. LOTGO (OTAGO)
fires DRLDL, which, gated with LOTGO, prevents further
retriggering of DRLDL. If GTDRL is asserted by the ROM progranm,
indicating receipt of a DRLIN from the MLC, DRLDL is vreset.
Otherwise, when DRLDL times out, DRLIN is set. This signal is
latched by the rise of STRB and is available as the NODRL status
bit.

The ROM programs are listed as Appendix A. Timing of the
ROM programs for card testing is described in the AML test
procedure.

FIFOs and Registers (AML22

Output and input data to and from the MLC passes through two
16-bit x 64-word FIFOs, one in each direction. The output data
is loaded from the INFIBUS into the output FIFO on the rise of
LDOUT (asserted by the INFIBUS decoder (AML20)) and emptied after
the fall of OUTDT (asserted by the ROM program (AML21)). The
four input ready (IR) signals are ANDed to form OFULL (output
full), which when true indicates that the FIFO cannot accept more
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output data. This is latched on the rise of STRB to synchronize
it with the INFIBUS service cycle. Similarly, the four output
ready (OR) signals are ANDed to form OMPTY (output empty) which
when true indicates that the FIFO has no data to present to the
MLC. This signal is tested by the ROM program.

The input data is loaded from the MLC in the input FIFO on
the rise of DSMPL, which is asserted by the ROM program (AML21).
Data 1is unloaded to the INFIBUS on the fall of LDINP, which is
asserted by the INFIBUS decoder (AML20). Analogous to the
signals for the output FIFO, IMPTY when true indicates that the
input FIFO has no data for the INFIBUS. This signal 1is 1latched
on the rise of STRB to synchronize it. Similarly, IFULL
indicates when true that the FIFO cannot accept data from the
MLC. This signal is tested by the ROM program. Note the input
FIFO data is true when low.

The OTA register (BTA00-BTA15) holds the OTA word to be sent
to the MLC. It is loaded on the rise of STOTA, which also sets
the OTA request flop (OTARQ). The INA register (BNAOO-15) is
loaded on the rising edge of ISMPL, which is asserted by the ROM
program. Note that this register is operating with data inverted
(true when low).

INFIBUS Data (AML24)

The BDRs to the INFIBUS are enabled by BDREN. The BDR input
signals are selected by multiplexers whose select inputs are bits
1 and 2 of the address bus. Selection is as follows:

Word
Address ABO2R ABO1R Function Signals
0 0 0 Device type DSWO0-DSW05, hard-
wired device type
2 0 1 Status bits Various
4 1 0 INA Register BNAO2-BNA15, INARY
OTARY
6 1 1 In Data FIFO FINOO-FIN15

Those bits for which only two sources (BNA, FIN) are present
use a two-way multiplexer and a separate BDR which is only
enabled when ABO2R is true (word addresses 4 and 6). Note that
all data through the multiplexers is true when low.'

10
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MLC Data (AML25)

A two-way multiplexer selects output data from the output
FIFO (FOT00-FOT15) or the OTA register (BTAOO-BTA15) to send to
the MLC. OUTDT selects the FIFO, while OTADT selects the
register. Both signals are asserted by the ROM program (AML21).
Input data is received and inverted. Drivers and receivers are
described below.

Switches, etc. (AML2

The address recognition and device-type data switches
operate in the conventional manner with a value of 1 when closed
and 0 when open.

The status lines for the INFIBUS side of the FIFOs (OFULL
for output full, IMPTY for input empty) the INA and OTA requests
(INARQ, OTARQ), the DRLIN timeout (DRLIN), and the Watch Dog
Timer (WDTOK), are synchronized to the INFIBUS by latching their
conditions on the rise of STRB. The subsequent interval provided
by the delay of STRB and other gate delays assures that these
conditions will become stabilized prior to BDREN (AML20), which
gates the status bits to the INFIBUS and allows input data or
output data to be transferred if the FIFO is ready to do so. The
RITE latch is included with the other signals for convenience.

Notice that most of the latches are operated inverted and
that OTARY (OTA READY) is inverted from OTA request, since if a
request is pending, the OTA ready status should be false (OTA not
ready) . Similarly, INARY is inverted. GVDNE is always set on
the rise of MEFFF and direct cleared when STRBR goes false
(falling edge of STROBE).

The Watch Dog Timer 1is a retriggerable oneshot with a
duration of one second. It 1is triggered by writing to the
device-type register (WORD 0) which asserts POKWD. While the
timer is running, WDTOK is true. This signal enables all the
drivers to the MLC and allows operation of the FSM output latches
(AML20). When it is false, the drivers are disabled and the
latches are held in the clear state.

While STOCP (decoded write status - AML20) is true, three
data bits will be active. Bit 8 asserts RESET (and REST2) which
resets the AML card. If WDTOK is true, bit O asserts CLMLC,
which presents Master Clear to the MLC, clearing the MLC central
logic. Bit 10 aserts WDCLR, which resets the Watch Dog Timer.

11
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In addition, INFIBUS Master Reset (MRESR) asserts RESET and
WDCLR.

MLC Drivers and Receivers

All lines to and from the MLC, with the exception of DRLIN,
are true when high. A cable terminator card at the MLC converts
to and from the levels the MLC expects with a 316 connection.
Gating ahead of the drivers to the MLC disables these drivers
when WDTOK is false. In addition, the drivers go 1inactive when
the AML card loses power.

The basic driver circuit is an emitter follower (one section
of a seven transistor array) terminated in the characteristic
impedance of the twisted pair cable (150) at the MLC end (see
Figure 6). The basic receiver circuit is a Schmitt trigger
inverter, also terminated at the MLC end. These driver and
receiver elements are used at both ends of the cable.

The DRLIN signal, which 1s true when 1low, serves as a
detector of abnormalities in the cable connections. Received
DRLIN arrives on the first cable and is carried through a jumper
connection on the second cable. If either <cable is improperly
connected at the AML end, the 4.7K pullup on the DRLIN receiver
(AML21) assures that the FSM will never sense DRLIN as true,
causing NODRL status to become true.

Multiple AML connections to a single MLC are accomplished by
a Y configuration where each AML 1is <cabled to a separate
terminator card at the MLC. These terminator cards 1in turn
connect to the MLC I/0 bus lines.

12
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AML

APPENDIX A

ROM PROGRAMS
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ROMFMT, 2, MISAN 2237 PM 7/28/1975
BR 6 DILIN /BKGND TEST REQUESTS
BR 15 DILOI
BR 24 DILOT
BR 35 OTARQ
BR 53 INARQ
JMP 2
BR | IFULL /DILIN«FIFO TEST=T{
OUT DALIN® /T2

NOP /T3

NOP /74

OUT RRLIN®,DSMPL™ /T}

OUT DALIN/,RRLIN/,DSMPL/ /T2
JMP 0 A RYRY

BR 2 IFULL /DILOI=FIFO TEST=T{
OUT DaLOI® /T2

NOP /13

NOP VALY

OUT RRLIN®,DSMPL™ /T1

OUT DALOI/,RRLIN/,DSMPL/ /T2
JMP 2 /T3, T4

BR 3 OMPTY /DILOTeFIFO TESTeT{
OUT DALOT® /T2

NOP /13

NOP /T4

OUT OQUTDT®,RRLIN® /T{
OuUT RRLIN/,DALOT/ /T2

NOP ' /73
OuT OUTDT/ /T4
JMP 3

QuT 0TADT" /0TARQ=T]
OUT 0TAGO® /13

NOP /72
NOP /T4
NOP /Ty
BR 46 DRLIN /T2

OUT RRLIN® /T3«NO DRLIN

OUT RRLIN/,OTAGO/,0TADTY/ /T4e«NO DRLIN
JMP 4

OUT RRLIN* /T73«G0OT ORLIN

OUT RRLIN/,O0TAGO/,O0TADY/ /TuU=GOT DRLIN

OUT OTACL®, INARG",GYDRL"
OUT OTACL/,GTDRL/

JMP 4 :

NOP /INARQeT]
OUT OTAGO™, INAGO®" /T2
NOP /713
NOP /14

NOP /11
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ourt
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JMP
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JMP
JMP
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JMP
JMp
JMP
JMP
JMP

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

JHP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

/12 .
RRLIN®, ISMPL"

/T3=NO DRLIN

RRLIN/, ISMPL/, INAGO/,OTAGO/ /T4=NO DRLIN

8

RRLIN®, ISMPL®
RRLIN/Z,ISMPL/,INAGO/,QTAGO/

GTDRL", INARQY
GTORL/

NS SIS IS RS IS I B

/COUNTER LOAD TEST

/ IMP

AR

/73=DRLIN

/T4=DRLIN

AML
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220 1112 Q0007 000@ 703 NOP
221 1112 21¢2 voul 71020 O0UT =0
222 1110 19210 ooee 7240 O0OUT 2=t
223 1116 2092 0vdl . 7808 NQOP
224 1112 1200 000@ 7223 OUT 2-=@
225 1110 1221 Q08@ 7220 O0UT 2=2
226 1110 0v0OQ 2000 7228 NOP
227 1110 1000 e 7208 OUT 2e-g
230 1110 10087 1PR@ 721@ OUT 2«3
231 1112 QUP0 900 700@ NOP
232 1110 1e0p vee 7200 OUT 2.0
233 1119 1200 Q180 7204 OUT 2=4
234 {110 2000 We2@ 7A@ NOP
235 1110 1000 ¢re@ 7200 O0OUT 2=0
236 1112 1002 PB12 7202 QUT 2=5
237 1110 0000 72V3dM 7008 NOP

2Ue 1110 1000 P@RG 7200 OUT 2=-0
241 11102 1002 2AA1 7201 OUT 2w=6
242 1110 Q000 pARR 7000  NOP

243 1110 {ve@ eped 7202 OUT 2-9

244 1111 0010 ©VPP@ T44@ OUT 3=y
245 1110 000D ePR@ 7200 NOP

246 1111 erea ¢na@ 7T4p0 OUT 3e@
247 1111 000y veAe 7428 OUT 3=2

‘250 1110 pPoQO @@d? 7000 NOP
2St 1111 002a e0ud 7420 OUT 3=9
252 1111 A02Y 1000 7418 OUT 3e3
253 1112 0000 00NQ 7A@Q NOP
254 1111 @022 9rO3 7400 OUT 3e-9

255 1111 022 0100 7424 OUT 3wy
256 1117 AP@D AMAR 720@ NQOP

257 1111 2QQ0 000@ 7420 OUT 3eg

260 1111 2000 0P1@ 7422 OUT 3§

261 1112 2020 2PRA 72@A NQOP

262 1111 QP2 pPoAM 7408 OUT 3=0

263 1111 9002 0031 7481 OUT 3ep

264 1110 PB22 MAAA TQAQQ NQOP

265 1111 020QQ P@RD 74228 OUT 3=0

266 1110 2111 1111 7177 OUT leAll
267 1113 000P0 2802 7009 NOP

276 1117 2109 0804 7100 OUT i=0 ,
271 1118 121y 1111 7277 OQUuUT 2eAlL
272 1110 0200 2000 7200 NOP

273 1113 1000 00AQ 7200 OUT 2=-9

274 1111 eevt1 11§y 7477 OUT 3e-allL
275 1119 ove2 AAP@ 7060 NOP

276 1111 QUBE 0¥R0R 7400 OUT 3«9

277 0029 Peve ArAR @eQd JMP @

A-5
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ouUT 1=77
NOP

BR 76 TEST\
QUT 1=T76
NOP

BR 76 TESTZ2
QUT 1=75
NOP

BR 76 TEST3
OUT 1=74
OUT TEST1®
BR 15 TEST!
JMP Te

OUT 1=73
NOP

BR 76 TEST?

ouT 1=72

NOP

BR 76 TEST3

OUT 1=71

OuT TESTY/,TESTR®
BR 76 TEST{

QuT 1=70

NQOP

BR 32 TESTZ

JMP 76

OUT =67

NQP

BR 76 TEST3

OUT 1=66

OUT TESTR/,TEST3®
BR 76 TESTH{

QUT =65
NQP

BR 76 TEST2
QUT 1=64
NOP

BR 47 TEST3
JHP 76

OUT 1=63

OUT TEST{®,TEST2"
BR 53 TEST{

JMP 76

NOP

BR S6 TESTZ2

JMP 76

NOP

BR 61 TEST3

A-6

/BRANCH TEST
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JMP
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MLC ADAPTER TEST CARD - LOGIC DESCRIPTION

The Test Card for the MLC Adapter (AML) is a single card
module (AMT) which is used to test an AML card. See the AML
documentation and the AMT functional spec (HSMImp #297) for more
information. All signals signed "+" are true when high, while
those signed "-" are true when low. The hardware is initially
assumed to be in the cleared state.

CONTROL LOGIC (AMT 20)

The three DMC enable switches SWINF, SWOIF and OTENB allow
input, outin, and output operations, respectively, to take place
between the AML and AMT. If output is enabled (OTENB true), FSTOT
will initially be false. SLCLK (the system clock CLKAB divided by
10) increments the binary counter until MKDIL comes true. When
this happens, DILEN gets set, disabling the counter, and SLCLK
sets DLCLK. The next SLCLK sets LDOTF, raising DILOT to the AML.
The AML will respond with DALOT which, as DDLOT, clears DILEN
and DLCLK and the counter is once again enabled. DALOT also
clears LDOTF. The assertion of ANYDL sets FSTOT since neither
LDINF nor LDOIF is true. Now, if SWINF or SWOIF is true, the
next occurrence of DLCLK allows SLCLK to set LDINF or LDOIF,
respectively. These are cleared by DALIN or DALOI, respectively.
Since one of these is set, ANYDL will clear FSTOT, after both
LDINF and LDOIF have been cleared by being serviced by the AML.
The next assertion of DLCLK sets LDOTF.

If OTENB is false initially, FSTOT is held true, and the
first occurrence of DLCLK will enable setting LDINF or LDOIF,
if the switches are enabled. When neither SWINF or SWDOF 1is
true, FSTOT is held false. The FSTOT flop assures that when
output is enabled, the output DMC operation will occur first and
alternate with the input operations which makes possible true
echoing.

The occurrence of any of the three DAL signals clears DILEN,
turning off all DIL signals and enabling the counter. After 3.2

Sheet 2 of 3
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usec. MKDIL again comes true and DILEN goes true. However, if
any of the three flops LDINF, LDOIF, or LDOTF is true, DLDTA
will be false and DLCLK will not be set. This assures that DMC
accesses will take place no more often than once every 3.2 usec,
but no operation gets to repeat until all others pending have
completed.

For an output, the AML asserts DALOT. When the AML
asserts RRLIN, DDLOT and DORLN will both be true, raising CLKLD.
The fall of this signal strobes the output data to the data
register (BND@@-BND15 - AMT22). For an input, DDLIN true enables
the data to the input bus (MUXEN, MXEN2 both true - AMT22). For
an outin, DDLOI isAtrue, enabling the high order eight data
bits to the low order eight input bus bits. (MUXEN true - AMT22).

For an OTA operation, OTAGO is asserted by the AML. If the
DRLIN switch is set (ENDRL true), LPDRL comes true. When RRLIN
is asserted by the AML, LPOTA comes true, latching output data
in the OTA register (BTAPP-BTAl5 - AMT22). For an INA operation,
INAGO will also be true, and LPINA will come true instead of
LPOTA. This signal gates the OTA register to the input bus.
(MUXEN and MXEN2 true - AMT21). The control logic is cleared
only by MSTCL from the AML.

DATA DRIVERS AND RECEIVERS (AMT21)

Drivers and receivers are identical to those described in
the AML logic description, with the exception that all lines
are terminated in 150 ohms at the AMT.

Four way multiplexors feed to the low order input bus
drivers. The select lines are DDLIN and DDLOI configured such
that the multiplexor input 1 is unused, 2 is input data (DDLIN
true), 3 is outin data (DDLOI true) and 4 is INA data (neither
DDLIN or DDLOI true). The high order eight bits use two way
multiplexors with LPINA as the select line. Input 1 is INA data
and input 2 is input data. The multiplexors are enabled as
described above.

DATA REGISTERS (AMT22)

These registers are loaded as described above. Note that
both are operated with inverted input data and output taken from

the Q outputs. Sheet 3 of 3
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BCI - Bus Coupler I/0 Card

BBN

see BCM
Status - address none
W
R
Switches - none
Jumpers
Parity _Connect
From To
WRITE SOURCE F6-2 F6-15
GENERATE Glo-1 G10-15
(Classical) G10-3 G10-14
WRITE SOURCE G10-2 G10-15
CHECK F6-2 F6-15
(Feedback)
NONE G10-4 G10-13
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BCM - Bus Coupler Memory Card
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BCP ASSEMBLY

This procedure applies to BCP Multiwire boards whose

silkscreened revision level is shown as

"B"’ or llcll.

After the board has been assembled and soldered, make the

following cut and adds:

a. Cut wire from B5-6 to C7-3 on solder side of the board,

as shown on page 3.

and remove a small portion of the wire.

Make the cut as shallow as possible,

b. Add the following wires on the component side of the

board, routing them under components to secure them.

Terminate by soldering into the holes used by the IC

leads where possible.

holes,

1)
2)
3)
4)
5)

B5:

D5:4

D5:

D5:1
D5:3

D5:2
C7:3
C6:2
D5:8
C6:3

If they do not fit into the
solder directly to the IC leads.

Sheet 2 of 3
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SUE 1810 BUS CONTROL UNIT

MAINTENANCE BULLETIN

INTRODUCTION

This bulletin describes the logic functions of the SUE 1810 Bus Control Unit
(BCU). Figure 1 shows the BCU functionél block diagram. As indicated in
figure 1, the BCU interfaces both the INFIBUS and the Central Processing Unit
(CPU). The BCU and CPU are interconnected by an interconnecting module
(ICM) plugged into edge connectors located on the rear edge of the respective

circuit cards.

Logic diagrams in this bulletin are keyed to figure 1. The number in the upper
left-hand corner of each block in figure 1 indicates the logic diagram sheet

number on which the corresponding logic is represented.

SERVICE REQUEST, MASKS, AND LATCHES (LD Sheet 2)

SRL1-N through SRL4-N, SRLD-N and SRLC-N are the service request lines
for INFIBUS access. Signal DNUM-P is the OR function of the power fail,
power restart and line frequency internal interrupts (LD sheet 5), DN3R-N is
the output of the external attention flip-flop (LD sheet 5). All the request lines
mentioned above except SRLD and SRLC, have a corresponding interrupt mask

as follows (see figure 2):

LB15-P (Bit 15) masks interrupts on line 4 from

a. Service request SRL4-N
b. Line frequency LFRQ-N (DNUM-N)
c. Power status PWST-N (DNUM-N)

LB14-P (Bit 14) masks interrupts on line 3 from service request SRL3-N

LB13-P (Bit 13) masks interrupts on line 2 from service request SRL2-N

Jun 73 1
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LB12-P (Bit 12) masks interrupts on line 1 from

a. Service request SRL1-N
b. External attention EXAT-N (DN3R-N)

CPU INTERRUPT, NEXT-N

Assertion of any service request (1 thru 4), or internal interrupt, cause the
BCU to issue CPU interrupt signal (NEXT-N)., This signal is negated when the
service request is negated by the selected module, or when the CPU asserts its
interrupt-masks (see figure 2). Assertion of Master Interrupt Inhibit MINH-N
also negates NEXT-N,

REQUEST LATCHES
Gate ENIN is enabled (output low) by

a. Assertion of CPU Permit Interrupt signal, SCM3-N (LD sheet 3) which
sets Permit Interrupt flip-flop (PIN) and negates INTR-N.

b. Negation of Acknowledge Receiver signal, RSAK-P.

When gate ENIN is enabled, any new service request is gated and latched in one
of the two 6-bit latches. These latches inhibit any change in their content until
signal SACK is asserted, then removed, and a new request is asserted and

allowed.

LOGIC DEFINITIONS

NSAK-N

Acknowledge received either from a module or generated by the BCU for internal

interrupts.

RLDS-P
SRLD-N latched.

RPLS-P

Latch for the Line Frequency, Power Restart, and Power Fail internal interrupts.
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RL3S-P
SRL3-N latched.

RL2S-P
SRL2-N latched.

RL1S-P
SRL1-N latched.

REXS-P
EXAT-N latched.

RLCS-P
SRLC-N latched.

SELA-P, SELB-P
Prevent any change in the contents of the two 6-bit latches of the interrupts and

enables select lines on the INFIBUS when Acknowledge is negated.

SERVICE REQUEST SELECTION AND CPU INTERRUPT GENERATION
(LD Sheet 3) BCU

SERVICE REQUEST PRIORITY
Service request priority is established by the SL gates input of which comes

from the 6-bit latches (LD sheet 2). The order of priority is:

a. SRLD

b. Power fail, power restart, line frequency
c. SRIA

d. SRL3

e. SRL2

f. SRL1

g. External Attention (EXAT)

h. SRLC

Jun 73 3
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SELECT LINES
Gate SEL(N) corresponding with the asserted service request line, is enabled
when Select Acknowledge (NSAK-N) is negated and if no other service request

with higher priority is asserted.

The output of all select lines, and OR gate NINT-N, of External Attention,
power, and line frequency, are ORed at gate PCDI to generate precedence
chain signal PCDB-P (see LD sheet 6 and figure 3), and triggers a 1 micro-
second one-shot (SAC) for pseudo-SACK generation (LD sheet 5).

INTERRUPT LEVEL FLIP-FLOPS
Inputs to interrupt level flip-flops are:

a, PLEX - for either power status, line frequency, or external
attention

b. I2P4 - for either power status, line frequency, SRL2 or SR14
c. I3P4 - for either power status, line frequency, SRL3 or SR14
d. INTA - for either one of the above, or SRL1,

These flip-flops are cleared by gate SCRS, when either Master Reset or CPU
Permit Interrupt (SCM-3) is asserted. The flip-flops are set when any of the
above conditions (a, b, c, d) are true and the selected device responds with

Select Acknowledge (RSAK-P).

INTERRUPT LEVEL CODE (ILOR-N, IL1R-N)
The Bus Controller sends a code to the CPU, on lines ILOR-N and IL1R-N,

that corresponds to the line on which the interrupt occurred (see figure 3).

LOGIC DEFINITIONS

S11P-P Triggers a 1 microsecond pseudo SACK generator. If SACK-N
is not received from the selected device within this time, the
BCU asserts its own SACK-N.,

SEL1-SEL4, Select lines on the INFIBUS in response to the corresponding
SELC, SELD service request.
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NNTS-P Internal interrupt due to power fail or restart, line frequency,
or external attention. The BCU generates its own Select
Acknowledge to latch this flip-flop.

ILOR, IL1R Interrupt level bit codes to the CPU.

INTR-N Latched on any interrupt except SRLD and SRLC when Select
Acknowledge is asserted.

SCLK-P Clock pulse generated by any interrupt except SRLD and SRLC
when Select Acknowledge is asserted. SCLK-P is used to
1) clock internal interrupts, DNOS through DN3S, into the
device number latches, and 2) to reset DNOS through DN3S.

CYST-N Any interrupt except SRLD and SRLC.

SCRS~-N Clear function of interrupt level and device number flip-flops,
when the CPU asserts Permit Interrupt SCM3-N or Master
Reset is sensed.

PINS-P Stays set when first SCM3-N is received from the CPU. Master
Reset negates this signal.

NINT-N Any internal interrupt. Used to generate SACK-N,

PCDI-P Any selected device SEL1-SE14, SELD, SELC or internal

interrupt. Used to generate the precedence chein signal PCDI-P.

RNIR-P Any acknowledge service request SRL1 through\'SRL4, internal
interrupt, or Master Reset. Used to generate DNOL-P to the
CPU when strobe is received. This signal is regated when the
CPU asserts Permit Interrupt signal SCM3-N,

BUS ACCESS LOGIC (LD Sheet 4)

At the end of a previous bus access, Select flip-flop (BSL) ard On-Line flip-
flop (BOL) are reset, consecutively, when the BCU line receivers (LD Sheet 5)
sense strobe STRB-N and the trailing edge of signal DONE-+ from the selected

device,

Absence of any service request 1-4 or internal interrupts nesates CYST-N
(LD sheet 3). Asserting CPU Permit Interrupt (SCM3-N) cl:ars interrupt
level flip-flop and sets Permit Interrupt flip-flop (PIN). Tlus signal INAR-N
(LD sheet 3) is negated and gate BSRQ sets Ready flip-flop (BRQ). When the
BCU receives any service request or senses an internal ir :2rrupt, CYST-N is

asserted and the output of BSRQ goes high., When the BCT asserts any select
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line in response to a service request, or senses an internal interrupt, the
output of gate PCDI (LD sheet 3) goes high and generates signal PCDB-P
(LD sheet 6).

The leading edge of the precedence chain signal (PCDB-P) sets Select flip-flop
(BSL), and the trailing edge resets the Ready flip-flop through gate BCRQ.
Once the Select flip-flop is set, and if DONE-N, STRB-N and QUIT-N (LD
sheet 5) are negated, gate BSOL is enabled to set the On-Line flip-flop and to
allow gate ONLN to generate STRB-N, during internal interrupts only. The
Select flip-flop remains set until the selected module device asserts STRB-N,
At the same time, the Post Acknowledge gate (PSAK) is low and generates the
Select Acknowledge signal (SACK-N) through gates SACC and SACA (LD sheet 5)
for internal interrupts only. Off-Line flip-flop (BOF) is set by gate BSOF at
the leading edge of signal DONE-N received from the selected module device.
BSOF is reset when the On-Line flip-flop is reset. The On-Line flip-flop is
reset at the trailing edge of DONE-N by gate BCOL.

LOGIC DEFINITIONS

PSAK-N Post Acknowledge generated by the BCU during any interrupt
except SRLD and SRLC. Used to generate SACK-N during
internal interrupts.

RSTN-N Strobe signal.

DNLN-P Enable the BCU during internal interrupts to generate STRB-N
and assert the device number on the INFIBUS.

BUS DRIVERS/RECEIVERS (LD Sheet 5)

DEVICE NUMBER ON-LINE

When the CPU receives interrupt signal NEXT-N (LD sheet 2) from the BCU,
the CPU responds after executing the last instruction, with allow-interrupt
SCM3-N, This signal negates Device Number On-Line (DNOL~-P) signal to the
CPU through gate RNIR (sce figure 2).

6 Jun 73



SUE 1810 MB2002001227-1

When the selected module asserts SACK-N and negates its service request, the
BCU places the interrupt level codes on lines ILOR-N and IL1R-N (LD sheet 3)
and enables signal RNIR-P. However, signal DNOL-P to the CPU is not
asserted until the selected module device asserts its STRB-N to negate signal

PSAK-N,

During internal interrupts the BCU enables, through gate EIIN (LD sheet 5),

the device number to be asserted on the INFIBUS, Fifty nanoseconds later the
BCU asserts STRB-N which negates PSAK-N., With PSAK-N negated and
RNIR-P enabled when PSAK-N is enabled, the BCU asserts DNOL-P to the CPU,

SELECT ACKNOWLEDGE, SACK-N (LD Sheet 5)
Normally, signal SACK-N is received from a requesting device when the BCU
asserts the Select and Precedence Chain signals (see figure 2). However, the
BCU asserts SACK-N for internal interrupts listed as follows:

a. Line frequency, DNO flip-flop

b. Power fail, DN1 flip-flop

c. Power restart, DN2 flip-flop
d. External Attention, DN3 flip-flop

Signal NINT-N (LD sheet 3), the OR output of the above flip-flops, is asserted,
and signal PSAK-N remains asserted (due to the absence of strobe) to generate

SACK-N through gates SACC and SACA,

If SACK-N is not received from any selected interrupt within 1 microsecond to
negate PCDE-P, then SACK-N is generated through one-shot SAC and gates
SACS and SASA,

STROBE, STRB-N

Strobe is normally generated by the selected device (see figure 2). When the
output of gate NNTS (LD sheet 3) is high, however, the BCU asserts strobe in
response to its internal interrupts through the Enable Internal Interrupt gate,

EIIN, if signal ONLN-P (LD sheet 4) is asserted.
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QUIT-N AND DONE-N (LD Sheet 5)

Receipt of DONE-N by the selected device and the BCU indicates successful
completion of the bus service (see figure 2). The selected device responds by
negating its strobe, STRB-N. However, if the Done signal is not received,

the device keeps the strobe asserted. If the strobe remains asserted for

2 microseconds after one-shot TQN is triggered by Acknowledge signal RSAK-P,
flip-flop QUT remains set. This enables gate QUTA and at the end of the

2 microseconds QUIT-N is asserted. Either DONE-N or QUIT-N causes the
selected device to remove its strobe signal, resetting flip-flop QUT.

Subsequently, the BCU negates QUIT-N,

INTERRUPT DEVICE NUMBER (DB00-N-DB02-N)
The BCU is not addressable, so the device numbers assigned for its Internal

Interrupts are not the same as for addressable modules but are coded as

follows:
Level Device Number Source Description
1 0001 ‘ EXAT-N External Attention
4 0001 LFRQ-N Line Frequency
4 0002 PWST-N Power Fail
4 0004 PWST-N Power Restart

Note that the three interrupts to level 4 use separate bits., Since they are
asynchronous and independent, a line frequency interrupt can be present with a

power fail interrupt (see figure 3).

INTERNAL INTERRUPTS (LD Sheet 5)

EXTERNAL ATTENTION (EXAT-N)
Assertion of this line sets the External Attention flip-flop, DN3, and causes the

BCU to initiate a level-one interrupt and generate a device number of 0001,
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POWER FAIL INTERRUPT INHIBIT (PFIN-N)

Asserting PFIN-N disables gate DN1A and causes the BCU to inhibit interrupts
attributed to power fail detection. When PFIN-N is negated, and when the
power supply asserts power status PWST-N (indicating power failure), the
output of gate PFID (LD sheet 6 and figure 3) goes high for 30-60 nanoseconds.
This sets Power Fail flip-flop (DN1) which generates an interrupt service

request on level four and a device number of 0002.

POWER RESTART INTERRUPT INHIBIT (PRIN-N/PRAL-N)
The BCU responds to Power Restart Interrupt Inhibit (PRIN-N) and Power
Restart Auto Load-Interrupt Inhibit (PRAL-N) as shown in the following truth

table (- means any condition).

PRIN-N PRAL-N
Interrupt, No Auto Load High High
No Interrupt, No Auto Load Low High
No Interrupt, Auto Load - Low

Asserting either PRIN-N or PRAL-N disables gate DN2A and causes the BCU
to inhibit interrupts attributed to Power Restore detection., When both PRIN—N
and PRAL-N are negated, and at the conclusion of a 50-millisecond Master
Reset which follows negation of power status (PWST-N), 100-nanosecond
PRID-P (sheet 6) sets Power Restart flip-flop (DN2). Setting DN2 causes the
BCU to generate an interrupt service request on level four and a device num-

ber of 0004.

LINE FREQUENCY INTERRUPT/INHIBIT (LFRQ-N/LFIN-N)

Asserting Line Frequency Interrupt Inhibit (LFIN-N) disables gate DNOA and
causes the BCU to inhibit the line frequency interrupts. When LFIN—N is
negated, signal LFID-P pulses gate DNOA low once each line frequency cycle
(normally 60 Hz)., As a result, the line frequency flip-flop (DNO) is set which
causes the BCU to generate an interrupt service request on level four and a

device number of 0001,
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MEMORY CYCLE INHIBIT (HOLD-N)

The Bus Controller asserting HOLD-N prevents a memory cycle from being
initiated during the time the device number of a selected interrupting device is
being read by the CPU, Signal ONLN-P is high during this time and is negated )
by DONE-N.

DEFINITIONS OF OTHER LOGIC TERMS ON LD SHEET 5

DNUM-N Ahy sensed internal interrupt due to line frequency, power
failure or power restart. Used to generate a level-four interrupt
to the CPU. DNUM-N is negated when the BCU generates

SACK-N,

DN3R-N External Attention sensed. Generates a level-one interrupt to
the CPU. The bus controller generates SACK-N to clear this
signal.

LOGIC ON LOGIC DIAGRAM SHEET 6

POWER STATUS, PWST-N AND MASTER RESET, MRES-N (LD Sheet 6)
Marginal power, or a power-fail condition causes the power supply to output a
pulse train of approximately 10 kHz, This pulse train triggers 2, 5-millisecond
one-shot COP. The trailing edge of COPR-N generates a power-fail interrupt
signal through gate PFID and triggers 250-nanosecond one-shot DBR. NOP, a
190-millisecond one-shot, triggérs on the leading edge of DBRS-P. Therefore,
250 microseconds after generating a power-fail interrupt, gate MREA is

enabled to assert Master Reset, MRES-N (see figure 3).

RESET PUSHBUTTON REPB-N

Pushing reset on the control panel asserts REPB-N which resets flip-flop

PBS to trigger one-shot COP, The trailing edge of COPR-N triggers 250-
microsecond one-shot DBR and this, in turn, triggers 190-millisecond one-shot
NOP. Therefore, NOPR-N disables precedence chain (PCDB-P) generation
inhibiting any further bus access. This occurs 2,5 milliseconds after the bus
controller senses REPB-N, Another 250 bmicroseconds is allowed to elapse

before gate MREA is enabled to assert master reset signal, MRES-N,
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AUTO-LOAD, ATLD-N

If PRAL-N (LD sheet 5) is asserted at the end of Master Reset following power
restart, the BCU asserts 100-nanosecond signal ATLD-N, PRAL-N can be
asserted permanently by installing a program jumper between J2-1 and J2-2 in
systems that contain no control panel and where Power Restart Auto-Load is

required.

PRECEDENCE CHAIN, PCDB-P

The precedence chain signal is asserted by the BCU 20-40 nanoseconds after
one of the select lines is asserted or one of the internal interrupts are detected
at the inputs of gate PCDI (LD sheet 3). PCDB-P is a positive pulse 40-60
nanoseconds long established by delay line DL1 and gate PCDE. Precedence
chain signal is inhibited 2.5 milliseconds after the BCU detects either Power

Status (PWST-N) or Reset Pushbutton (REPB-N),

PROCESSOR NUMBER, CPU0-P, CPU1-P

The code corresponding to the processor number 0-3, using the INFIBUS in
any one system is established by the polarity of CPU0-P and CPU4-P, Since
the BCU is allocated only to CPU #0 and connected to it at the input/output
connector, CPU0~-P, CPU1-P are grounded on the BCU.

CLOCK, CLKA-N
A 25-MHz oscillator generates this signal in the BCU for use by other system

modules.

DEFINITIONS OF OTHER LOGIC TERMS ON LD SHEET 6

PRID-P Power restore pulse that occurs at the end of a 50 millisecond
master reset, following negation of power status (PWST-N).

PFID-P Power fail pulse generated when power status, PWST-N is
detected.

PCDE-P Any selected service request or internal interrupt.

LFID-P A pulse generated once each line frequency (60 Hz) cycle.

Jun 73 11
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BUS CONTROLLER/CPU INTERFACE

Table 1 is a list of the input/output signals to and from the Bus Controller on

the input/output connector. The signals are listed in alphabetical order of

mnemonics,
Table 1. Bus Controller Input/Output Signals
I/0 Logic
Signal Connector Diagram
Mnemonic Function Pin Number | Source | Sheet Number
CPUO-P CPU Code (grounded) JAO05 BCU 6
CPU1-P CPU Code (grounded) JB05 BCU 6
DNOL-P Device Number on Line JB03 BCU 5
ILOR-N Interrupt Level Bit 0 JAO06 BCU 3
IL1R-N Interrupt Level Bit 1 JB06 BCU 3
LB12-P Mask Level 1 JA53 CPU 2
LB13-P Mask Level 2 JA51 CPU 2
LB14-P Mask Level 3 JAB2 CPU 2
LB15-P | Mask Level 4 JA50 CPU 2
NEXT-N CPU Interrupt JB04 BCU 2
SCM3-N Permit Interrupt JA04 CPU 3
STAT-N Set Masking Status JAO3 CPU 2

DRAWINGS AND PARTS LISTS

This is a list of the drawings and parts lists included in this bulletin,

Title Mnemonic Drawing Number Sheets
Bus Control Unit Circuit Card BCU 2001002128-1 1
Bus Control Unit Logic Diagram BCU LD2001002128-1 1 thru 7
Bus Control Unit Parts List BCU PL2001002128-1 2,3
PL2001002128-2 4
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V’ 1810~M01~-73 v
Figure 1. 1810 Bus Controller Functional Block Diagram
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Figure 3. Power Status, Master Reset, and Interrupts Sequence, Timing Diagram
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SUE 1810 MB2002001227-1

NOTES: UNLESS OTHERWISE SPECIFIED
1. ALL RESISTORS ARE IN OHMS, #2%, 1/4W,

2. ALL NON-POLARIZED CAPACITORS ARE 0. 1UF, +80%,
-20%, 50V,

3, ALL POLARIZED CAPACITORS ARE 33UF, £20%, 10V.

4. INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATIONS ARE
ABBREVIATED, FOR COMPLETE PART NUMBER SEE PARTS
LIST. (REFERENCE LIST ON DRAWING 8001800200. )

5. INTEGRATED CIRCUIT PACKAGE POWER PINS ARE:

(8 PIN ICP) PIN 4 0V, PIN 8 +5V; (14 PIN ICP) PIN 7 0V,

PIN 14 +5V; (16 PIN ICP) PIN 8 0V, PIN 16 +5V, EXCEPT

BDR PIN 7 AND 8 0V, PIN 16 +5V.

+5V CONNECTOR PINS ARE: PI-Al6, A28, A29, A51, BI6,

P28, B29, BS1.

0V CONNECTOR PINS ARE: Pl-Al, A2, Al5, A40, A54,

A35, B1, B2, B15, B0, BS4, BSS; J1-Al, ASS, Bl, BSS.

8, ALL DIODES ARE 8001100001-1.

+5V . *5V

'_LC‘ C12 +| C13 +|C14 C15 Cc16 c17

Y1

~IF
kY1
7
7t
Y1
7
Y1
7

cpuo-p 28 BCU
PUO- b___._q.

J1-BS
CPUL- P )

P1-A30 P1-B30

BT1A-P & > BT1B-P
Br2a-p ¢SANL PI-BSL S remp
sraap €242 LB o np
BTaA-p atsd PIEB S s

Bus Control Unit Logic Diagram (BCU)
LD2001002128-1, Rev. G, Sheet 1 of 7
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11 Insa

MB2002001227-1

N
5 RSAK-P s0% o NSAK-N
%) 3,5
1 LL“ P 12
7 SRLD-N 7 {FeoR\ N 5 P
|w ) ulm ) vy D3 03 pg—————— RLDS-P 3
1
7 SRLA-N Iy 4
134059° P17 @,: 1qp1 01—;’—-1“,45-? 3
S
3404
4
5 DNUM-P o\, N —. s u4s o
——QM g 5 53‘:: 02— RPLS-P 3
1
7 SRL3-N R o 10
_2224'2‘/'3 9, |Mo03. : 10, 01‘: RLIS-P 3
0%
J1-A50
LB15-p é———2&DC Qc 14
[T~ ~2dps 06
J1-A52 Py b e
LBl4-P é———3DB QB[ o (ANY INTERRUPT)
TITS QB e MASKS 05, SELA-P 3
J1-AS1 14 un 6 3 Iy
LB13-P €——=4DD Qe —s?) Wi
J1-A53 4 wPr 4y 7
LB12-P €————3{DA QA b
Thpr— L
3 [ 2w o
CLK_CLR 12 v
1
11
1K
(STATUS)  ji.as
STAT-N
6 RSET-N 13
woss ok 2 e L P
7 SRL2-N 24us:” Pn S :5'\:! 3 D1 O fre—— RL28-P 3
2
1 noos ok AdmoN N 3 I3
7 SRL1-N s /38 W D2 oz RLIS-P 3
3404
o usz
RO\ N 12
oos
5 DN3R-N 9 qin’ Ps 13 wsos Yok 2qpa osp RE¥S-P 3
XA s $L3quss’ 1T G
2
SCM3) MY 1944 o[+ RLCS-P 3
3 PINS-P -
3 INTR-N -q N
5 12 % SELB-P 3
——Tm\u u
3 fec?
7 SRLC-N iox + 040 /78 1
L c2
N 470PF
ov
(MASTER INTERRUPT INHIBIT) L____le:“m HeBA
. -
7 MINH-N s /™ 4

SERVICE REQUEST MASKS AND LATCHES

BUS Control Unit Logic Diagram (BCU)
LD2001002128-1, Rev. G, Sheet 2 of 7

(CPU INTERRUPT)

BCU



SUE 1810 MB2002001Z 27-1

2 SELA-¥ (ANY INTERRUPT)
SURP 5
2 SELB-P
2 NSAK-N
2
B\ N
158 s SELD-N
ERS wt
2 RPLS-P Z{vas 3
2 RL4S-P SEL4-N
3,7
R ’@L—ssm
P
2 RL3S-P 1055 o 5 Lo
m
2 RL2S-P 2 |74 o SEL2-N
1
e N
_ SEL1-
2 RLIS-P 3,7
7
e\ N
6 JPes SELC-N
e S5 3,7
2 L N ’
1o Moot (INTERRUPT LEVEL F/F)
2 REXS-P 0e3 /78
13 13 m 4 4.5
cN\ N 9 NNTS-P
i 5" R 1 N % 12
> 9 o " NNTR-N 5
2 RLCS-P D QD) ILOR-N
4 ™S o5 (INT. LEVEL BIT 0)
B 5 ues 12 PD)
By QBl 1863 1L1R-N
3 4088 35 {INT, LEVEL BIT 1)
(3+4+PL)
o ey
C| INTR-N
n 20 BCU
5 RSAK-P R (1-4+PL+EX)
SCLK-P §
{1-4+PL+EX)
r5V 3 [crs N !
[HO4 CYST-N 4
028 0
Rt 10 .
(PERMIT INTERRUPT) 1K s s Dog SCRS-N 5
-A4
scma-n 228
& RSET-N INAR-N 4
RNIR-P 5
PINS-P 2
NINT-N 4
11
Caq
3 SELD-N "
3 SELC-N 2
3 SELA-N 5M% /3 PCDEP 6
3 SEL3N 4 GENERATE PRECEDENCE CHAIN
3 SEL2-N 34
3 SELI-N DY)

SERVICE REQUEST SELECTION AND CPU INTERRUPT GENERATION

BUS Control Unit Logic Diagram (BCU)
1LD2001002128-1, Rev. G, Sheet 3 of 7
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3 NINT-N L
104, N &
3 NNTS-P L N 9 i s sy
2[5 P3 \
6 PCDB-P SELECTED INTERNAL INTERRUPT
3 CYST-N
3 INAR-N
6 RSET-N (POST
N S ACKNOWLEDGE)
BCSL\ N 10[“°° "‘s K-N 5
1z|;;gg Pir tusz /-
L
10535 P3
5 RQUT-P oo TS0l
—|un 0
(STROBE) an
5 RSTR-P r:Y i RSTN-N &
028
5 RDUN-P
1
134N 1: ONLN-P 5§
2
TLoR\ N
4405 P
1
Bor3 P
2 3
OFF-LINE
9
10 Yeorm N

|

11

BUS ACCESS LOGIC

Bus Control Unit Logic Diagram (BCU)
LD2001002128-1, Rev., G, Sheet 4 of 7
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©

ANIR-P

MB2002001227-1

IS

PSAK-N

-

SINT-N

6 PCDE-P

PSEUDO SACK GENERATOR

I35 proL-p
(DEVICE NUMBER ON LINE)

y

PSEUDO SACK AND QUIT LOGIC

3 sup-p
2 4Py CK-N 7
Blpre——QUIT-N 7
S_Ldoy B ——HOLDN
s BDR : cm:uonvcch!“R‘nna-J»
uzg  BPFT———"DONE-N 7
LY. o4 RSAK-P.
- T RIS
01 fgz————RQUT-P 4
2 NSAK-N — 13402 O”T‘
5 RSAK-P e L RDUN-P 4
STROBE
15
4 RSTN-N
HOLD F/F
4
SN N
ENABLE 5 poo g
INTERNAL INTERRUPTS
3 NNTS-P e p
)
—=li)e
RT0 pL2
68 50NS
4 ONLN-P 13 ol N OUT.
12 15
(POWER RESTART INTERRUPT INHIBIT) STROBE
7 PRIN-N ) . = o2 TR-P 4
7
6 PRID-P 5 45 g 2 gn\ P aloa M, oafr
7 PRAL-N = % /)3 T A otf—
5 6‘ R BDR T
(POWER RESTART ‘n 12 POWER o anf uss  Olfg
S oA 02 02 RESTART s o 2 B2Pg—————STRE-N 17
INHIBIT) l ! - 5 gy B3pg———DBOZ-N 7
. s BAPpyr————DBOI-N 7
B1p——————DB00-
6 PFID-P 2 % o DBOO-N 7
7 PFIN-N 1 3

(POWER FATL INTERRUPT INHIBIT)

6 LFID-P
7 LFIN-N
(LINE FREQ,
INTERRUPT
INHIBIT)

LINE FREQ,|

INTERNAL INTERRUPT LATCHES AND DEVICE NUMBER

(EXT. ATTENTION)
7 EXAT-N

6 RSET-N—

DNUM-P 2

w

NNTR-N

3 SCLK-P
3 SCRS-N
DRAWING NO. CONNECT
4o=1 TO J$-2
LD2001002128-2 J4-1 TO J4-2

DN3R-N 2

Bus Control Unit Logic Diagram (BCU)

LD2001002128-1, Rev. G, Sheet 5 of 7
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7

1

w

-

w

RS

@

MB2002001227-1

PWSTN
10KHZ
(POWER STATUS)
/10 R1
22K 20K
COMPLETE NO OPERATION
OPERATION AND RESET TIMING
MRES-N 7
9
J N
‘°a RSET-N
2,3,4,5,6
POWER STATUS AND MASTER RESET 8001200015-1
POWER-OFF
MASTER RESET
RESET BUTTON
F/F
(RESET PUSH
BUTTO! PRI
N) 4 P ¢ PRID- P
REPB plus S e 100NS
8 R9 5
2100F S50
(POWER RESTORE)
2
13 r—\s‘; ,;2 - PFI-P 5
1} RT1 pL1 . (POWER FAIL)
PCDLP (EL 1-4+ SELC + SELD + EX+PL) 13 N 68 50NS _l'p':'n?\p o1 2
- = (—/\AA’———(I UL ; )% B2 5 pepp-p 4
PRECEDENCE CHAIN |57 J\
w0 220PF
GENERATION Jo S ':" . PCDE-P 5
o
L-ov 1
(LINE FREQUENCY) 60H7Z SINE WAVE -
LFRQ-N
l 1€ 00 rep s
= C24 ::; (LINE FREQ.)
270PF RS
360
INTR-N 1 — (AUTO LOADy 1088
S [ATRN 7 s P ATLD-N 7

8

RSET-N
9 JErRaDN( P
PRAL-~ )
uts,
PRID-P

INTERNAL AUTO LOAD

CLKA-N 7

OSCILLATOR

Bus Control Unit Logic Diagram (BCU)
LD2001002128-1, Rev. G, Sheet 6 of 7
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TV "P" CONNECTOR TERMINATION RESISTORS
R20, 1K PI-AS, \HN 2 RS PSS ATLD-N &
R22, 100, 1/2W ) ¢ MRESN 6 Mo PLBSS pwst-N 6
R24,1K LI AR L
by PL-ASy RUNN-N A By ExarN s
RSWOLN pygy . W KEY 1 (ALT)
MO0 pran A P1-Bl0 ABOB-N
M0y MO0 ppn oo
R,150 L . ABoEN A P11z ABLO-N
R36, 150 PLan, Nne___PrB1s AB11-N
N0 prawg AR A PLBUS o
w00 s o R39,150  pypig Abton
maso RiLISO oo .
R34, 150 P \ R/,”A' 1:0..—.9"'3“ ABI5-N
BOL0  piases e N P1B20 KEY 1/AB17-N
R4S, 1K PLAZL L n e AN PLEy pEmvN 5
R47,1K LR N NS PLB22y L FINN 5
R54,100,1/2W 1 400 I A Y pLmes
ROV g, W HOLD-N 5
LWL ppgs Y pi-ps QUIT-N 5
R49,100,1/2W o) 1o0 DONEN 5 MR p1- e STRB-N 5
R66,100,1/2W ) g, SSRLON 2 o p1-bos SELC-N 3
REB,100,1/2W oo DN 2 A 2 _P1-Bs SELD-N 3
WU g R65,100,1/2W L o sLx o
R62,100,1/2W L o N 2 O ALY PLBITL o s
R60,100,1/2W 5, 200 san 2 A2 p1-pas SEL-N 3
R58,100,1/2W o 4o ran 2 A P13y SEL4-N 3
w79, 150 . oo s RT8, 150 P1- B4l DBO8-N
RSLISO oBotn s BB DBOS-N
RI7,150 o s s L_W_"“_B_‘i) DBI0-N
R75, 150 LA e AL P1Bat DBI1-N
B0 pupes L_W_f‘_’ﬁ.) DBIZ-N
R0 pngey A PLBIS S
o, 156 pnar, RIS prpny
RO prasy N__PiBis DB15-N
RIS i, ] NN PL-Bi9 PBHI-N
R9L100,1/2W by aco ka6 R92,100, 1/2W o g5y RESERVED

Bus Control Unit Logic Diagram (BCU)
LD2001002128-1, Rev. G, Sheet 7 of 7
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SUE 1810 MB2002001227-1

S[QTY | SERIAL NO. — CODE ’ * SPECIFICATION / MATL/NOTE(S) FIND
|REQD[START[END |  PART NUMBER | jpeny DESCRIPTION VENDOR REF DESIGNATION(S) | No.
oot | ool 0001 20010021281 BCU-CKT CARD ASSY USED ON
SUE 1810-1
002 | 001| 0001 10010047211 PRINTED WRG BD, BCU 2
003] |ooo 3
oou| | 001| 0001 RLO7S1036 ESISTOR MIL-R-22684/1  R23 .5 1S 1y
00s] | 001|000t RLO7S3906 ESISTOR MIL-R-22684/1  R6 .5 IS 5
ooe| | 002] 0001 RLO7S6806G RESISTOR MIL-R-22684/1 - R70,71 .5 IS 6
007} | ooz{o001 RLO7S1016 RESISTOR MIL-R-22684/1  R57,93 .5 IS 7
008 | 038 0001 RLO7S1516 RESISTOR / MIL-R-22684/1  R1% THRUR17, |8
R19,21,R30 THRU
RU3,R72 THRU RB9
.5 1S
oo9| | 001|000 RLO7S2716 Ezsxsrora MIL-R-22684/1  RS56 .5 IS o
o10] |oo2|o0001 RLO7S3616G ESISTOR MIL-R-22684/1  R5,9 .5 IS o
o1} | 013 oo RLO751026 RESISTOR MILeR=22684/1  R2,4,20 R24 THRU|I
R26,R28. 29, Riy
i nsnu RL7, RS0
012| |oo1{ooo1 RLO7S3026 IRESISTOR MIL-R-22684/1  R7 .5 IS 12
013 | oool ; 13
o1s] | oo1{ooo1 RLO756226 ESISTOR MIL-R-22684/1  R13 .5 IS i
o1s] | o01]0001 RLO7S1336 RESISTOR MIL-R-22684/1  R12 ,5 IS 15
6] [oo1{oo01 RLO7S7526G ESISTOR MIL-R-22684/1  R3 .5 IS 6
M7] |ooo h7
018] | 002000 RLO752036 £ESIST0R MIL-R-22684/1 R1,8 .5 IS 8
019} | ozs|ooot RL20S1016 ESISTOR MIL-R-22684/2  R18,22,Ru8 THRU |19
R55,R58 THRU
R669,IRSQ1 ,92,97
020] | 001| 0oo1 RL0O7S2236G [RESISTOR MIL-R-22684/1  R10 .5 IS 20
021 | o] oot RLO7S431G RESISTOR MIL-R-22684/1  R94,95,96 .5 IS |21
022| |ooo D2
023] {o01]0001 80013000131 CAPACITOR €26 (470 PF) 23
o2u] Fl 012{ 0001 80013001011 CAPACITOR 3,7,12,15,16, |24
17,C19 THRU Cou
.2571s (.1 UF)
25| | 01| 0001 80013001031 CAPACITOR c8 .25 IS 25
(.47 UF)
02q | 007 0001 CMO5FD221J03 CAPACITOR MIL-C-5/18 11,25 .25 1S |26
220 UUF)
021 | 002 oot CMOSFD271 J03 CAPACITOR MIL=C~5/18 ?5’6 .25 1S 27
250 UUF)
028] | 0010001 8001300065~ CAPACITOR 10 .25 1S 28
. 510 "UUF )
029 | 006 0001 8001300311-2 CAPACITOR €1,2,4,13,14,18 |29
.8'18 133" uF)
o3| | 001]0001 8001300016~ 1 CAPACITOR co .25 1S . P30
(1500 UUF)

Parts List, Bus Control Unit (BCU) .
PL2001002128-1, Rev. G, Sheet 2 of 4
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MB2002001227-1

| PART Nwser | 29PE | oescaierion SPEVENDOR | ReF DESIGNATION(S) | NO.
031 | oo1]oom IN7u7A DIODE, ZENER R2 .5 1S 31
032 € 0010001 8001100001-1 DIODE R1 .5 IS 32
033 f 0010001 8001200001-1 TRANSISTOR 91 (T018) 33
o34 / 001|000 1005000797-1 OSCILLATOR Y1 (25MHZ) 3y
035 Ew 0010001 80012000151 TRANSISTOR 02 (TOS) 35
03q | 000 36
037 / 010]00m 8001800042-1 Icp u7,13,23,26,27, |37
31,32,48,66,67
(74100)
03g f 002{0001 800180004k4=1 I1CP u1s5,24 38
(74HON)
039 A oou o001 8001800046-1 1cP W,21,25,76 39
74H10)
owdd / 002|000 8001800048-1 1cP w22,33 (74H20) |40
ou1] f 00210001 8001800051=1 1CP W7,73 (7'4H3()) L1
o2 / 0010001 8001800072-1 1cp ug (7u00) 42
ou3l | 002 {0001 8001800123-1 ICP U28,58 (BDR) 43
oud f 002|0001 8001803126-1 1CP Ui, 56 (7408) uy
‘045 Ff 0010001 8001803129-1 1CcP U3 (7413) 45
oug f 003|0001 8001803155-1 ICcP Us,6,17 (74123) |u6
eu7] / 0030001 8001803181-1 ICP U5, 68, 71 47
(74175)
oud | 0010001 SN75451P 01295 1CP TEXAS INSTR INC U8 48
oud | 003]0001 SN75453P 01295|1CP TEXAS INSTR INC UL, 45,46 ug
05§ F 002{0001 8001803198-1 ICP u3L, 53 (74S00) {50
051} / 001]0001 8001803200-1 1CP U77 (74S04) 51
052} f| 002|0001 8001803202-1 IcP U3s,38 (7uS10) |52
053] F 0030001 8001803203-1 ICP U36, 49, 64 53
(7u511)
osu4) F 0010001 8001803204=1 1CP usl (7u515) 54
055| F 002 |0001 8001803205-1 IcP U37,55 (7u4s20) |55
056] F| 001 |0001 800180320)7-1 ICP Uu78 (74S40) 56
057} | 001 [ooo1 MC3001P ou713|1CP MOTOROLA Us3 57
058} | 003 [oom MC3003P Ou713|1CP MOTOROLA u72,74,75 58
059{ | 002 joon1 P340k 34649 |1CP INTEL CORP w3, 52 59
06y | 006| 0001 1005000764~ 1 PIN, TERMINAL NOTE 211 60
061 | ooo 61
062 | voo 62
063 E| 002 0001 8001600008-1 DELAY LINE, FIXED DL1,2 (50 NS) 63
oes| |REF |0001 LD2001002128-1 LOGIC DIAGRAM 64
SN60)/ SN63 SOLDER 00-5-571 65

065 |A/R J0o001

Parts List, Bus Control Unit (BCU)
PL2001002128-1, Rev. G, Sheet 3 of 4
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Sl ary | SERIAL No. ' CODE SPECIFICATION / MATL/NOTE(S) FIND
WIREQD [START] END |  TART NUMBER | \peny DESCRIPTION VENDOR REF DESIGNATION(S) | NO.
{ oo1] |ooo pout 2001002128-2 8CU- CKT CARD ASSY gseo ON 1
; UE 1810-2
‘ oo2| |oo1 oot 20010021281 BCU-CKT CARD ASSY
o3 | onz|ooor 900340041 7-10 WIRE, INSWL 30AWG WHT 3
APPROX INCW REQD)
ool | ReF|0001 LD2001002128-2 LOGIC DIAGRAM y
| WIRE LIST
j FROM 10 FIND NO.
| J3-1 J3-2 3
| Jae1 -2 3
ol | ReF|oo01 SPEC/DWG/STD NOTES: 200
01] | AR [ooor LECP1049=17 MARKING (IDENTIFY). 201
202 | oo 202
203 | ReF o001 AREA TO BE FREE OF SOLDER. 203
204 | ReF 0001 COMPONENTS NOT CALLED OUT BY THEIR FIND NUMBER ON FACE |204
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS.
208 | REF 0001 COMPONENT HEIGHT .395 MAXIMUM, 205
206 | REF|0001 PROTRUSION SIDE 2, .075 MAXIMUM, LEADS TO BE VISIBLE |206
. ‘ THRU SOLDER. .
207 | ReF 0001 TOTAL WARP AND TWIST SHALL NOT EXCEED ,010 INCH/INCH |[207
IN GENERAL AREA AND .005 INCH/INCH IN CONNECTOR AREA.
208 | REF [0001 SQUARE PAD DENOTES CATHODE END (STRIPE) OF DIODE, OR |208
POSITIVE (+) END OF CAPACITOR, OR PIN 1 OF XFR.
209 | REF|0001 ISECTANGU.AR PAD AND DOT OR SLOTTED END OF ICP DENOTES |209
N1,
2100 | REF 0001 MAXIMUM COMPONENT CONFIGURATION DEPICTED ON FACE OF  |210
DRAWING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST.
211| | REF{0OM TRIANGLE SYMBOL DENOTES TERMINAL PIN LOCATION. 211

Parts List, Bus Control Unit (BCU)
PL2001002128-2, Rev. G, Sheet 4 of 4
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BCU - BUS CONTROL UNIT Lockheed

Status - none

Switches - Auto Reset
S1 UP disabled
S1 DOWN enabled

Jumpers

Jh-1 to Jh-2 inhibits line frequency interrupts
(only newer cards)

J2-1 to J2-2 at power restart do autoload
otherwise do an interrupt

J3-1 to J3-2 inhibit power restart
(only newer cards)

J5-1 to J5-3 60 cycle interrupt enabled after
reset

J5-2 to J5-3 60 cycle interrupt disabled after
reset

(J5-1 and J5-2 are near the center of the board.
J5-3 is in the upper left corner.)
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Card Type BCU Modification P,M,I

Card Function: Bus Controller

Modification Description:
Extend QUIT delay as appropriate for each bus type.

Only one of these modifications should be present on a
board.

Implementation:  See drawing attached
M--no modification
P--install .1 ufd disc capacitor across C9

I--install .01 ufd disc capacitor across C9

C9 i1s a small capacitor mounted vertically near the center line

of the board about a quarter of the way from the top.
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BCU Agssembly (Modification)

This modification applies to Lockheed BCU’s (BBN #248) whose
artwork revision Jlevels are shown {n the lower rightehand

cornrer to be "D",

Additional parts reauired!

BBN # ATy ITEM
22 1 220 UFD/1@Y CAPACITOR
28 | YK OWM 1/4 W SX RES
37 1 1@M2 PF/100@V DISC CAP
74 1 7411 I,C,
a8 g 74123 1,C,
130 1 CITeld TAG
165 1 78201 SWITCH
181 1 6w32X1/4 NYLON SCREW
262 1 47K OHM 1/4w SX RES
263 | INu148 DIODE
264 2 16mPIN CONTACT SOCKETS
1344 4 1/32"X3/4" NEOPRENE DOUBLEwSIDED TAPE (IN,)

Install plastic tag showing board type and serial nmnumber,

Make the following cuts on the asolder side of the board as

showmn in Fiqure 3%

a, L43p7—>uU43pq1
b, US217T—>US2111

e, U37315—>UK2:19
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Make the following cuts on the component s{ide of the board

(see Figure 1)1

8, U3t9— U311
b, U18313 (cut trace from this pin about /8" +¢rom the

pim)
Remove jumpers at J2, J3, and J4 {(f present (see Figure 1)

Cut and V'{ft the I,C, leads at U43315 and US211S (see Figure

1)
Install the following (locatiens referenmced in Figure 1)1

a, wirewrap pirs A, B, C, F{, F2, F3, U413, Udt4, U4sS, and

Udge

b, Place two pieces of doublewsided tape on the coOmponent

mounting areas shown in Figure 2,

e, Moumt 16 pin sockets, 220 UFD capacitor, and switch as

shown in Figure 2,

d, Clip off the rightmost 2 posts of the socket below US2
and instal! 7411, This location will be referred to as

u79,

e, lInstall 74123 {n the socket above Ubl, This wil) be

referred to as UBQD,

fa Solger the following as shown in Figure 23

BCU
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2o

3,

Se

1k ohm resistor from Pin B to Pim 3 of the aswiteh

(s1)

¢ (right) end of 220 UFD capacitor as 'ow as possible

on UBYI9

ki
3

» (loft) odd of 220 UFD easpacitor as low as poessible

on UBB114

47k ohm pesiator from Pin B to UBD19, as Jow as

possible,

INULUB from UBAE9 to UBALLIS, with the band toward pin

15, soldering as low as possible to the pins,

Ingtall 14W¥Y pf capacitor across Ci] (see Figure 1)

Make the followimg comnmnectionst

Jumper UX714 to U3735% on the solder side of the board

(see Figure 3)

Solder to 1,C, leads (see Figqure 1)

Uses1s » U217
Ua3g1s > L4317
Uses? > U437
Ul @ > UT6112
Uis:3 > Ud718
U761 > UTe12
U761e1 > §113
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