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Chapter 1

1.1 INTRODUCTION

The BLC 0512 memory module is an add=in menory for computers
using the Multibus or BLT serles computers, It is IEEE 796
BUS compatible, cownpliance level D16 M24 116 VO, The flexi=-
bility of the BLC 0512 makes it compatible w~ith a wide
variety of system configurations,

1,2 PHYSICAL DESCRIPTION

The BLC ‘0512 is contained on a single four layer PC board
which plugs directly into the BLC 604 or RLC 614 modular back=
planes and card cajes or any backplane conforming to IEEE 796
RUS specification, It has two sets of edge connectors: one

B6 pin on ,156 inch centars for the system bus and a 60 pin

on ,100 inch centers for auxiliary power ani optional bus
signals, The dimensions of the PC board are:

Thickness 0,062 +/= ,005 inches
width 5,750 ¢/= ,005 iacaes
Lenath 12,00 ¢/= ,005 inches

The maximum component hefght shall not exceed 0,375 inches and
the maximum total thickness of the finished assembly will be
less than 0,490 inches,

1,3 POWER REQUIREMENTS

The BLC 0512 reguires only +5 vdc, Jumper points are provided
to implement battery bhack=up,

1.3.1 Parameters and Conditions

The BLC 0512 requires the following voltages at the specified
current:

I T L L LA L L L LI 2y L D T 02 2 1 2 L2 X B2 L 2 2 L L L 2 LA XX L 2 1 1 T XJ
| | l l
| | Standby | Operating |
' '—-----n---.n----.------—'----------'---.-'----'
| voltage | Maximun Typical | Maximum Typical |
l P Y P R P P T L T P Y I VI PP R F P P E L P F I F P E T £ 3
| : ! | |
| +5v+/=5% | 3,0 2,8 | 3.1 2,9 |
|
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1.3.2 Battery Back=up Voltage Requirementé

The battery backeup (protected) voltages must meet the
following requirements:

1, 45v +/= 5% a1,5A
1.4 ACCFSS AND CYCLE TIMES

The performance of the BLZ 0512 memory card is as follows:

(R L L X ¥ v X 3 X 2 3 X 2 T 3 X F ¥ 2 L ¥y 2 1 L X2 L X 2 3 T L X3 X XXX E L XX X2 F X2 X 2 1 X7

i : { Access | Cycle | Notes |
iFunction | Time (maxinum) | Time (maxinum) | |
| | | | |
|Memory Read | 275 ns | 400 ns: I 1,2,3 |
| I | | |
IMemory Writel 110 ns | 400 ns I 1,2,3 |
| | | | |
i I/0 Read | 90 ns i 150 ns: | 2,3 1|
| | | | |
| I/0 wWrite | 90 ns | 150 ns | 2,3 |
| i | | I
Notes: 1, If a memory operation is rejuested during
a refresh cycle, a delay of up to 500 ns
can he adied to access and zycle time,

2. Read access: 18 defined as MRDC* or IORCx .
asserted to XACKX asserted, dArite cycle
access tine is defined as MATC¥ or IDWCEk
asserted to XACK¥* asserted

3, Cycle time is defined as connand asserted
to internal busy negated,

1.5 OPTIONS

The BLC 0512 is avallable with a variety of options to
enhance the card,

"1,.,5.1 Memory Capacity

The standard capacity of the BLC 0512 is 524,288 bytes by
9 oits (512K x 9), 9Optionnal capacities ara2: available from
a minimum of 131,072 bytes by 8 bits to a naxinum of
524,288 bytes by 9 bits in increments of 131,072 by 8 or
9 bits,



1.5.2 Parity Generation and Check

The BLC 0512 is avajilable with or without the parity ootion,
This option includes parity storage, parity generation and
checking and a special software addressable register for
controlling the parity ani interrupt functions and lo33ing
the location of parity errors, The on=board register will be
referred to as the CSR (Zontrol and Status Register), Refer
to Sections 3,4 and 3,5 for details of parity operation and
the CSR,

1.5.3 Refresh

The standard configuratisn of the BLC 0512 is with internally
controlled, transparent refresh, The external refresh option,
if selected, may be used as ejither synchronous or asynchronous
refresh input,

1.5,4 Advanced Acknowl2dge

Advanced Acknowledge (AACK*¥) can be jumper selected to one of
three different tivnes to anhance system performance, or a
jumper can be removed to completely isolate AACK¥ from the
interface,

1,5,.5 Battery Back=up

Battery or protected voltages may be supplied via the P2 con=
nector to protect against data loss when unprotected power
supplies are out of tolerance, In the battery back=up mode
circuitry on the BLC 0512 that is necessary to maintain data
is kept operational but external cycles may not be performed,

1.6 RELIABILITY

The BLC 0512 was desianed and built to the best commercial
standards of workmanship, Vigorous testing is conducted
(including testinag over the operating temperature and voltage
ranges) to ensure reliable service of 10 years at 24 hours

per day, To further enhance reliabflity, s50ly pre=conditioned
parts are used (National’s A+ conditioning or eguivalent),



2napnter 2

SPECIFICATIONS

INTRODUCTION

This chapter describes the operatiny environment and
electrical specifircations of the BLZ 0512,

ENVIRONMENTAL SPECIFICATIONS

The BLC 0512 was dJdesigned to operate over a wide range
of environmental conditions, Listed below are the
environmental specifications:

Dperating Specifications

0 Temperature , «

o Thermal Shock , .

o) Humidity . « o o «

(o] Altitude , . e o 0

(o] Cooling « o« o« o o o

Ambient ait‘tempe;ature
range of osﬁ‘to 455 ¢

No greater than 30 Co

per hour,

0% to 95% relative humidity
without coniensation,

«{1000 feet nsl} to‘+10,000
feet msl,

Suggested ninimum air flow

of 25 cfnr,

Shipping and Storage Specifications

0 Temperature , . « o

0 Thermal ShOoCK , o o

0 Altitude . o o o

0 )
=40 C to +85 C,

o]
Not agreaterthan 10 C oper

minute,

'A shipping altitude of 40,000

feet msl can be withstood,



o Mechanical Shock The BLC 0512, housed in its shipe
7 ping container, can tolerate
mechanical shock resulting from
drop tests oerformed in accorde
ance with MIL-STD=810B, Method
516, Proceijure V, without exw

hibiting damage or degradation,

2,3 ELECTRICAL SPECIFICATIONS

This section contains 1nfofmatlon regardiny logic states,
signal levels, bus timiny and receiver/driver characteristics,

2.3,.1 Logic States

The signal name will indicate whether or nst a sianal is active
high or active low, If the signal name ends with an asterisk,
it indicates the sianal is active low and its logical=electrical
relationship is as follows#s?

Logical State Electrical State
0 H=TTL High
1 L=TTL Low

If the signal name has no asterisk, then it is active high and
its logical=electrical relationship is as follows:

Logical State Electrical State
0 L=TTL Low
1 H=TTL High

2.,3,2 Driver and Receiver Characteristics:

Table 2,1 lists the characteristics of the irivers and receivers
used on the BLC 0512, Current levels are 3iven in mA’s,



I‘ABLIE 2.1

T | | B Drivers - | Receivers
|
12L I0H Cco I ITL ITH CI
(nin) (min,) (max,)l(max,) (max.)
|

|

|
Signal I Type
{

- AN S on TR G S 0 W ’ - VR IR WS R

.
| !
| | |
| | |
| | |
| | |
| | |
| l |
IDATDX=DATF¥* | TRI | 24 =15 300 | =.4 20 18 |
| l | | {
IADRO*=RADR17%*I { | =.4 20 18 |
| | | | |
| MRDC* | | | =-.4 50 18 |
| ! { | |
I MWTCx* | | | =,4 50 18 1
| | | | |
| IORC* | ! I =.4 20 18 |
| | ! | |
ITOWC* | | I =.4 20 18 1
| l | | |
I XACK* I TRI | 24 -2.6 300 | l
| { | | |
IAACK* I TRI | 24 2,6 300 | |
| | I | {
tINIT* | | | =.4 20 18 |
! | | | |
{INTO*=-INT7% | 0,C | 60 +250 300 | |
| | l (max.) | |
| | | | |
IMPRO¥ | | | =.4 20 18 |
| | | - |
fINHIX | | | =,4 20 18 |
| | | | |
M1 | | | =.4 20 18 |
! |



2.,3.3 Bus Logic Levels

Signals used on the bus that the BLC 0512 interfaces to-
shoyld meet the followin3g requirements:

At Receiver At Driver
Voltage High 5.25VOH>2,0v 525>H>2,4v
Voltage Low W BYDD>=,5y «BVIL>0V

2.3.4 Bus Timing

Figures 2,1 thru 2,4 are the timing diagranrs that poertain to
the BLC 0512, Table 2,2 lists the parameter values,

2-4



'<-a----.-tCMD----n---.-)'

sensonmenenncan | '/’----n--.--c------

| | | |
'(---)'-.-tAS '(--.-)'---tAH
| | i |

ADDRESS--\'/—-----.--n-------.-----a------b-..-\l/-----.-----

LINES----/ \-----------------—----—------------/ \-----------

| | | |
|{mmmecemetXACKamomnae>] |CmmmmtXAHemae>]
| | | 1
XACKf¥ewowranscoancnvavsonswasonsroneanwe | /o=
|
|
|
| |{wmetDXLiwon)>| i |
| | | | |

-----—-------/'

p—

LINES-O--------—-----/'\----—---------------------G----’ \Q—-

Figure 2,1 Memory Read Tirning

|{rennenseant(M)eceroronas) |

| |
| I

---.-----.-----\' '/h-------.----n-

| | | |
I<tAS>| I¢=eee>| tAH
| J | |

ADDRESSww\ | /meocnsssnsoncvesaevrnsornecscvaccsannsna)\ | /cvnscses

LINES----/ \-O----------Q-----------Q----U-----/ \----‘0-9

| { | (
I | | |
|¢meetXATK===>| | K==t XAH==> |
| ! |

|

XACKY eowsseummaen|cevencssave=w=)| | /oman
| | PP [

| | | 1

| <=tDS=>| | <==tDH==>|

| ! | |

DATA---\'/-.----.-------.u-----.-.---------.--.---\'/-------

LINES--/ \-‘------------—--—----—-—---------------/ \-------

Filaore 2.2 VMemory Write Tining



|Cwoowmassnt(MDoswonrveas=) |

! |
| |

IDRC*-----.----\' |/ mrvanemsacnsnvanen

| l | !

I<tAs>| |==ee>] tAH

| | ‘ | !
ADDRESS--\'/--u'--.-.-.-----.-----.-.-.--.-----\’/-.------’-.

| | )
| | {
|{mwonesat XACKesame) | ] ¢mwtXAHm=)>|
| | |

'\---b -i-------ll

| |
tDXLiCmmn)>]| (monentDHRuwwwe=)

DATA----------.~--------.--O\'/.-----...-..--..--------\'/.-

Figure 2,3 1I/D0 Read Timing

|{wosmesnant(MDrreerscon=) |
! ~ |
I |

IDWCkvowonananee)| |/ osvanannescanrncomn

| I | |
I<tAS> | J¢owtAHume>|
| { | {

ADDRESS==\|/wenecnsnnsanncssnvnnpoansnasnssovrsnneven) |/ convennns

| { ! |
| | | {
I <ot XATK==> | | ¢m==t XAH==> |
| | |
XACK%X wweonnwonvwe |eemnwevenee)| AL LY X

---------"‘,

| |
I <=tDS=>] ==tOHw=>|
| ! |

Figure 2,4 1I/0 Write Timing



Tahle 2,2 Timing Paraneters

LR X P oK KR X 1 T L X X 2 2 L L R 1 L 4 R X L 2 A NJ

| PARAMETER | MIN | MAX |
| tCMD | 100 ns, | DT, |
| | | |
| tas I 50 ns, | |
| | | |
| taAH }] 50 ns, | I
| | | I
| tDS I 50 ns, | i
| | | |
| tDH Il 50 ns, | |
| | | |
I tXACK | 0 ns, | |
| | I |
]  tXAH | 0ns | 65 ns, |
| | | |
| tDXL | 0 ns, | |
| i | |
| tDHR H | 65 ns, |
|



:naﬁter 3

THEDRY OF OPERATION

3.1 INTRODUCTION

This section contains a jescription of the interface of the
BLC 0512, Signals used on the Multibus which are not used

on this card are not mentioned, Tables 3,1, and 3,2 are pin
listinas of the BLC 0512 card edge connectors,

3.2 INTERFACE

The following describes the interface of the BLC 0512, 1It
{s IEEE 796 compatible ani Multibus compatinle with the
ability to add via iumpers other bus signals which are not
standard but will not affect the operatisn of the bus, The
siagnals at the interface will be divided into four basic
groups: Address, Data, Control, and Non=standard,¥

* Non=standard refers tos all signals not specified
in IEEE specification 796 "Proposed Microcomputer .
System Bus Standarda", Oct, 1980,



Table 3,1

Pin Assi:nmgnt Connector Pi

L A A X X ¥ I E & X L B2 Q4 & 1 1 A 2 & X X 2 L X K 2 & &L L B L L 1L X 2 3 X X X R X K B 2 2 Q2 A A L A A 2 2 2 L 2 2 & 2 2 L J

(Component Side) Circuit Side
Mnemoe= Mnemoe
Pin nic PDescription Pin aic Description
Power 1 GND Signal GND 2 SND Signal GND
Sup= 3 +5V +5Vvic 4 +5V +5vdc
plies S +5V +5vic [ +5V +5vde
7 8
9 10
11 GND Signal GND 12 SND Signal GAND

Bus 13 14 INIT* Initialize
Con= 15 BPRN¥ Bus Pri, Tn 16 B2RJ* Bus Pri, Out
trol 17 18
19 MRDC* Mem Read Cmd 20 MATC* Mem Write Cmd,
21 IORCx* I0 Read Cmd 22 IJDNC* I0 Write Cmd,
23 XACK«% XFER Ack= 24 INHL* Inhibit 1
nowledge (disahle RAM)
Bus 25 26
Cone= 27 BHEN Byta High 28 AD10¥
trol Enable
and 29 30 AD11% Address
Ade 31 32 AD12% Rus
dress 33 34 AD13¥
Inter- 35 INT6¥ Parallel 36 INT7* Parallel
rupts 37 INT4x Interrupt 38 INT5* Interrupt
39 INT2% Requests 40 INT3% Reguests
41 INTO¥ 42 INTLX



Table 3,1 (Cont,)

--‘------h----.--------'.------------.-—.-.-’-'--------------’-.

(Component Side) Circuit Side

Mnemo= ynemoe
Pin nic Description Pin nic Description

LA A A L X F L & 2 2 2 L 2 R 2 L L 2 X 3 B2 *T ¥ ¥ ¥ ¥ 2 2 2 2 % %1 ¥ & ¢ % ¥ F ¥ X ¥ R ¥ ¥ % 2 ¢ X 1 B X 2 7 ¥ ¥ L %2 ¥ ¥ ¥ ¥ % Y |}

Ad= 43 ADRE¥ 44 ADRF ¥
dress 45 ADRC* 46 ADRD¥
47 ADRA¥* Address 48 ADRB¥ Address
49 ADRB* Bus 50 ADRI¥ Bus
51 ADRG¥ 52 ADR7 ¥
53 ADRAX 54 ADRS5*
55 ADR2* 56 ADR3*
57 ADRO* 58 ADR1¥X

LA A L L K A 2 F 3 2 L 2 L L X & & 7 L 2 X K F R 1 0 X & 0 1 2 1 X L X ¥ R ¥ X B R J X B R 2 X . X » X % % 2 2 % ¥ X 31 1 J

NData 59 DATE* 60 DATF*
61 DATCX 62 DATDx
63 DATAX Data 64 DATB* Data
65 DATR* Rus 66 DATOX Bus
67 DATE* 68 DAT7 %
69 DAT4% 70 DATS*
71 DAT2% 72 DAT3%
73 DATOX 74 DAT1¥
Power 75 GND Signal GND 76 aND Sianal GND
Sup= 77 78 .
plies 79 80
81 +5V +5Vic 82 +5V +5vde
83 +5V +5Vie 84 +5V +5Vic
85 GND Signal GND 86 3ND Signal GND

LR K B X L E 8 F A ¥ 2 & 2 L L 2 L K X X 1 YT I R 2 2 B X L J & 2 2 X Z 1 A N T B X & B & A& £ 2 X 2 & X 2 X X 2 42 K L 1 1 J



rable 3,2

Connector Pin Assignments

(IR L XX Y T L X L L3 2 XY 2 ¥ X P ¥ s X 3 L2 20 32 3 ¥ 1 ¥ oy Xy r ¥ ¥ r-FY Fr Py reppsy Yy

IPin| it (Component Side) (Pini| / iCircuit Side |
| I¥nemonic | , | IMnensnic IDescription |
i 1 1 GND I Sianal Sround 1 21 | I
i 3 1 +5VB | +5vVdc bhattery I 4 | +5v8 | +5Vvic batteryl
IS | | i 6 | | |
P71 | | 8 | | |
1 9 | | 110 | | |
11 | ) 112 | | |
113 1| | 114 | | |
115 | | 16 | | |
117 | I 118 | I [
119 | | 120 | MPRO%* IMenory Protect]
12t | | 122 | | |
123 | | 124 | | |
125 | } 126 | | |
127 1 | 128 | i |
129 | | 130 | | |
131 | EX REF ] External Refresh (32 | | |
133 14 | 134 | | |
135 | | 136 | | |
137 | | 138 1 | |
139 | | 140 | | |
141 | | 142 | | |
143 | | 144 | | l
145 | | 146 | | i
147 | 148 | | |
149 | | 150 1| | |
151 1 | 152 | | |
153 | i 154 | | |
155 | ADR16X% } Address Bus |56 | ADR17%¥ | Address 3us |
157 | ADR14%¥ i IS8 | ADRIS* | |
159 | | 160 | I |

| |



3.2.1 Address and Inhibit Lines

The address and inhibit lines are comprisei of the €following
signals:

Address ADRO* thru ADR17X
Byte Hiagh Enable BHENX
Inhibit INH1xX

3.2,1,1 ARddress (ADRO* = ADR17%¥)

These 24 lines are used to specify a memory location out of
16 megabytes 1f all 24 lines are used or { negabyte if 20
lines are used, Fither 8 or 16 of these lines are used to
specify an I/0 address that will enable access to the onboard
CSR (Port address),

3.2,1,2 Byte High Fnable (BHEN¥)

BHEN*, when asserted enables the upper byte (B=F) onto the
data bus,

3.2.1,3 Inhibit 1 (INHI¥)

Wwhen JINH1* is asserted no later than 50 nanoseconds after
MRDCx* or MATC¥, the memory will be disabled from driving any
signals active on the bus and will be inhibited from performe
ing any write cycles,

3.2,2 Data Lines
The data lines are comprised of the following siagnals:

Data DATO%X « DATF*
These 16 lines oprovide jata to the memory 3juring a write and
are driven by the memory during a memory read, Tf BHENX
is not asserted, the lower 8 lines are used (DATO* = DAT7¥)
to do byte transfers only, If BHEN* is asserted, and ADROx
is not asserted, all 16 ijata lines are used, 1f both BHENX
and ADRO* are asserted, only the upper 8 bits (DAT8*=DATFX)
are used, Table 3,3 showss:- the different data transfer modes,

Table 3,3

DATA TRANSFER MODES

RHEN* ADRO* FUNCTION

0 0o Transfar lower (even) byte on DATO¥=DAT7¥
0 1 Transfer high (odd) byte o5n DATO*=DAT7*

1 . 0 Transfer 16 bit word on JATO=DATF*

1 1 Transfer hiah (odd) byte on DAT8¥«DATF*



3.2.3 Control [Lines

The control lines are conwarised of the following signals:?

Interrupt Requests INTOX = JINT7%
Bus Priority 3PRN* = BPRNOX
Initialize INIT* .

Memory Read Command yRDC*

Memory Wwrite Command YATCX

1/0 Read Command IIWC*

I/70 write Command TINC*
Transfer Acknowle-dge XACKX*

3.2,3,1 Memory Real Command (MRDCX)

MRDC* indicates that a memnory read cycle is to be performed
and an address is valid sn ADRO* = ADR17%, The nenory must
respond with XACK¥ and drive data on DATO*«DATF* within 1.5
microseconds if an in=ranije address was prosent at the leai-
ing edge of MRDC¥, Refer to Figure 2,1 for memory readqd
timina,

3.2.3.2 Memory Write Comnand (MWTCX)

MWTC* s an indication t» the memory that a valid address and
and data are on the bus and a write cycle is to be performeq
if an in=range address was present at the.leading edge of
MWTC*, TIf an ineranae adiress was present, the memory must
respond with XACK* within 1,5 nicroseconds, Refer to Fiaure
2,2 for memory write timing,

3,2,3,3 I/0 Read Command (IJRCX)

IORCx 1s an indication to the CSR that a valid address is
present on ADRO* = ADRF* if 16 bit addressing is selected or
on ADROXx « ADR7% if 8 bit I/0 addressing is selected, If the
address matches that of the on board (SR, it must respond
within 1,5 microseconds by asserting XACK¥ and drivinag the
data lines, Either 8 bit or 16 bit data transfers may be
performed, Refer to Figure 2.3 for I/0 read timing,

3,2.3.4 1/0 Arite Command (IOWC*)

TOWCx is an indication to the CSR that valii addresses and
data are on the bus (8 or. 16 bit address or] 4ata), If the
address matches that of the CSR it must resoond with XACK*¥
within 1,5 microseconds and write those bpits in the CSR which
may be written (Bits 4 thru 15 are read only bits,) Refer to
Figure 2,4 for I/0 write timing,



3.2.3.5 Transfer Acknowledge (XACKX)

The BLC 0512 will responi with XACK¥ whenaever an in=range
address was present durinj the leading edge of a command _
signal, It will not be asserted until the BLC 0512 1is ready
to release the bus on a w~rite cycle or data is valid on the
bus Jjuring a read cvcle,

3.2.,3.6 Initialize CINITX)

INTT* will clear bits 0=3 in the CSR, and clear the interruot
flip flop,

3,2.,3,7 Interrupt Regquests (INTO*x = JINT7¥)

One of eight interrupt rejuests may be jumpoer selected on the
BLC 0512, The selected interrupt reguest #ill be driven

active when a parity error occurs and bit { in the CSR, (enable
parity reporting) is set to a 1, The BLC 0512 will accommpdate
non=pbus vectored interrupsts only. The interrupt request will be
cleared when an I/0 write is performed writing a zero into bits
2 or 3 (parity error byte 0 byte 1) of the TSR, or INIT* is
asserted,

3,2.,3,8 Rus Priority (BPRN*x, BPROD¥)

The bus priority signals are not usei or driven by the BLC 0512,
They are jumpered together. on the memory to maintain the bus
priority daisy chain,

3.,2.4 Non Standard Signals

This special aroup of sijnals may be connected to the interface
via jumpers if desired, Normally, they are not connected, The
signals in this agroup are?

Advanced Acknowledge AACK*
External Refresh Mix

3.2.,4,1 Advanced Acknowledge

.Advanced Acknowledge can »e jumper selectedi at one of three
different timing taos referenced to settiniy the Read/Write
flip flop. . If the use of AACK¥ is not desired, it may be

isolated from the interface connector by removina a jumoer,
AACKx will only be asserted on memory reai or write cycles,



3.2.4,2 External Refresh Mix

Mi¥ can be used as either a synchronous or an asynchronous
refresh input, Refer to Figure 3,1 for external refresh
timing,

j{uvoncnssnncccwa]54/m] (|Seecnnnccsnnd|(ad|wwse]() ns§ min,

Figure 3,1 External Refresh
3,3 ADDRESSING

The BLC 0512 will operate with either 20 or 24 bit memory
addressing, Addresses ADRi1¥ « ADR13% are received by
740LS533 bus receiver/latches, ADR14% «ADR17% are received
by 741.5244 bus receivers and then routed t> 740LS533°s to

be latched, The latched outputs of ADR1*%* =~ADR17 are routed
to multiplexers to generate the RAM addresses, to the CSR
address selection logic, the CSR error address latch, and
the memory selection logic, The outputs of the multiplexers
are wire-0Red with the RAM refresh addresses and then routed
to a M0S driver for driving the RAM array, If a CSR cycle
is to be performed, the CSR address selection logic will
generate a <-SELID if the correct address is orovided on the
bus, If a memory cycle i{s to be performed, the memory
selection logic will generate a LSEL signal 1f an in range
address is present on the bus,

3.4 DATA AND PARITY

The BLC 0512 receives ani drives data on a bi=directional
data bus and also uses a common bi=directional data bus
internally, Refer to Fijure 3,2 for a block diagram of
the jata flow, There are four basic componrents attached
to the internal data bus, the bus transceivers which
recejve data from and transmit data to the system data
bus, the data latches which latch data into and from the
memory, parity aenerator/tcheckers, and the RAM array,

The bus transceivers are 74LS640 octal bus transcelvers
with the "A" side connected to the system bus and the "8"
side connected to the internal bus, Three of these devices
are used, ©0One for the lowser byte, one £5r the upprer byte
and one iIs used to "swap”" the uprer byte ianternal bus to
the lower byte system bus,



The data latches are 741.8373 octa) transparent latches with
three state outputs, Th2 same device is used to latch data.
inte and from the memory, Therefore, both the D inputs and
® outputs are connected to the internal bus, On both read
and write cycles the latch is left "open" and the outnuts
in the high impedance state until data is valid on the ine=
ternal bus, After data is valid the latches are enabled
and the outputs turned o1v to the active state,

0dd parity is generated on a byte basis and stored in a ninth
bit in the RAM array whesever a write cycle is performed, On

8 read cycle parity is generated from the stored data and come
pared with the stored pnarity bit, The result is checked to
verify no parity or data errors have occurred, Ninee<bit parity
generation chips are usei, one connected to the upder internal
data bus and the other to the lower internal 3ata bus. Both
are 745280°s, Additional circuitry is used to control the
ninth hit for read and write cycles and to force oarity errors
i1f bit 0 of the CSR (Write Wrong Parity) is set,

The RAM array 1s comprised of 72 64K dynanic RAM’s. It is

in two 9 x 256K sections, each section being 8 bit x 256K plus
1 x 256 parity storge, 4dhenever a read cvcle is performed on
the BLC 0512 a full word read is done internally and only the
approporiate byte(s) are 4riven onto the data bus, If only

one pyte is written, the other byte will b2 received but not
written into memory, If a full word is written, both bytes
are written simultaneously, This is done pecause the RAM
array 1s structured as a 256K x 18 bit array with only write
enable (WE) being unigue to each byte,

3.5 CONTROL AND STATUS REGISTER (CSR)

The CSR is a hardware rejister on the BLCZ 0512 that is used
to log the address where a parity error has' occurred, in-
dicate which byte it occurred in and control the dlagnostic
mode, It is accessible as an I/0 port using either 8 bnit,
1?2 bit, or 16 bit addressing, Tf 8 bit adiressing is used,
the CSR may be assigned to one of 16 different locations in
the range OF to FE, If 12 or 16 bit addressing is used, the
CSR may pe assigned to one of 256 locations in the range
FOOE to FFFf, The CSR will respond to one word location or
two consecutive byte locations, The bit assianments of the
CSR are as follows:
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Bit 0 = Enable Parity Report = Setting this bit to a logical 1
will enable parity reporting., INIT¥ or writing a zero will
clear this bit,

Bit 1 = Write Wrong Parity = Setting this bit to a logical 1§
will force incorrect parity to be written, INIT¥ or writingy a
zero will clear this bit and allow correct parity to be written,

Bits 2, 3 - Parity Frror - Byte 0, 1 - Reald/drite bits set to
a logical one when a parity error occurs in the respective byte,
They are cleared by writing a loagical zero or INIT¥,

Bits 4=15 « Address C thru Address 17, .Read only bits, These
bits will store the most significant 12 bits of the address
location where the most recent parity error has occurred,
These bits cannot be cleared or written,

3.6 ARBITRATION

The ourpose of arbitration logic on the BLC 0512 is to resoalve
conflicts between cycles requested by the system bus and ree
fresh cycle requests which are generated internally, Only
memory read or write cycles go through the arbitration logic,
I/0 reads or writes are Aot arbitrated sincte they 10 not rejuire
any access to the RAM array, Figure 3.8 is a simplified logic
diagram of the arbitratisn logic, The system cycle request
follows a path with mininal time delays, whereas the refresh
request follows a path with areater time ielays, If a refresh
cycle is reguested prior to a bus cycle, the bus cycle will be
held off by gate i1 until the refresh cycle §s completed,

3-10



I1f the bus cycle reguest is asserted prior to a refresh request,
the refresh reguest will be held off by jate 2 until the bus
cycle is complete, If both cycles are reguested at about the
same time, the bus cycle w»ill be given prisrity and the refresh
request will be blocked at gate 2 and/or 3,

3,7 TIMING AND CONTROL

All timing is generated from a single delay line. Various

taps from this delay line, gated with control signals from

the system bus, provide all necessary timinay and control to
the other functional blocks of the BLC 0512,



Chapter 4
INSTALLATION AND MAINTENANCE
INTRODUCTION

This section contains the basic Information necessary to
install and maintain the National Semiconductor BLC 0512
Multibus memory nodule, The BLC 0512 is desianed to
operate in a variety of configurations including B or 16
bit data busses, 20 or 24 bit memnory addressing and 8 or
16 bit I/0 addressing, Other options which can be
selected are internal or external rafresh, a CSR (Zontrol
and Status Reaister), selectable interrupts to indicate
parity errors, aivance acknowledje (AACK) and battery:
back=up, The following information describes how to inse
tall or remove each of these options, Table 4,1 provides
descriptions of each jumper option,

TOOLS REQUTIRED

No special tools are required for installation, A balle-
point pen or small stylus may be needed to set the
switches mounted on the memory module,

UNPACKING AND INSPECTION

Carefully unpack the memory module and visually examine
it for physical shipping damage; i.,e, broken, bent or
dented parts,

CAUTION!

Do not attempt to install or operate the
memory module if damage is apparent,

BACKPLANES

The BLC 0512 memory module is desiined to operate in any
standard Multibus backplane or any packplane conforming
to the IEFE=796 soecification, It is slot=indenendent
but should be placed as close to the processor as Dpos=
sible, :



PROCESSORS

The BLC 0512 will operate with any standard Multibus
processor ar processors which conform to the IFEE
specification 795,
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Table 4,1 Jumper Definitions

WiDew1? I

Installing one of these jumpers zonnects
INTO=INT?, respectively, to the interrupt
f£11ip £flop on the BLC 0512,

R = Renoving these jumpers isolates the inter=-
ruot flip flop from the interface,
wis - I = BPRN¥ connected to BPROX
R = BPRN¥ isolated from 3PR0Ox
W20, W2F T = +5 volt battery
R = +5 volt standard
W22, W23 I = +5 volt standard
R = +5 volt battery
W24 I = Internal Refresh
R = External Refresh
w25 I = Fxternal Refresh
R = Internal Refresh
W26 I = MPROX* installed
R = MPRJ* jisolated from receiver
W29 I = 80 ns tap to AACK=*
R = 80 ns tap isolated from AACK*
W30 I = 50 ns tap to AACK*
R = 50 ns tap Isolated from BAACK*
W3t I = 30 ns tap to ABACK*
R = 30 ns tap isolated from AACK¥
W32 T = 16 Bit I/0 Addressing
R =8 or 12 bit 1I/) Addressing
W33 I = 12 or 16 bit 1/0 Addressing
R = 8 bit 1/0 Addressing
LRY) I = AACK* to P1=25
R = AA:K* isolated from Pl1e25
W35 I = CSR inhibited
R = CSR on
I = Install NOPEe:  R1ll jumpers not listed are
installed at the factory A’And should
R = Remove not be altered,



4,6 POWER CONSIDERATIONS
The BLC 0512 reaquires only +5 volts DC, Jumper points
are provided to inplement battery backeup if desired,

To implement battery back up, refer to Tabhle 4,2,
Table 4,3 lists oower requirements,

Table 4,2 POWER JUMPERS

VOLTAGE INSTALL REMOVE ~ AT PINS
+5VDC Standard 422,W23 N20,W21 See Pin List
+5VDC Battery N20,W21 W22,W#23 P2=3,P2=4

Table 4,3 POWER REQUIREMENTS

VOLTAGE CURRENT REQUIREMENT (MAX,)

et e r e S aeeEeae s

+5VDC Standard 3,17

+5VDC Battery 1.5A

L LT L L T LT o T P T TR T T T
4,7 ADDRESS RANGF SELECTION

The BLC 0512 will accept either 20 or 24 bit memory
addressing, To use 24~bit addressing, close Switch
§2=1, To use 20e-bit memory addressing, open Switch
S2=1, To use fewer than 20 address lines, unused
upper~address lines must be pulled up to a voltage
high level, and the directions €or 20 bit addressing
must be followed,

The starting address may be set on any 16K word
boundary (32K byte) in the 16 megjadyte address rangje,
The starting address is set via DIP Switch S2, Tables
4,4 and 4,5 1ist the required switoh settings 1f 24
address lines are being used, 1In this case the starte
ing address is tne sum of the starting address in
Table 4,4 and the bank address in Table 4,5,

If only 20=bit ajdressing is used, os2pen Switches S2-6
thru S2=9 and us2 only Table 4,4 to determine the
startinag address,



MEMORY SIZE SELECTTION

The total memory Capacity of the BLC 0S12 can be
set In A4K Ryte increments from 64K to 512K Rytes,
This is 4one via Switches Si=1 tnru Si=3, Refor
to Table 4,6 for appropriate switch settings,



Table 4,4 STARTING ADDRESS SELECT

0«1024K ADDRESS RANGE

| | | | ! | | |
IMULTIBUS | MEMORY | | |
ISTARTING | STARTING | |

I I

| | | |
| ADDRESS | ADDRESS | S2=5 | §S2=4 | 52«3 | S2=2 | S2=-10 |
| (HEX,) | (K BYTE) | { | | | |
' --—---—--' ----—-----. - -"——--' --—----' -—-ww .-—. - enus w - w | ---—---'
1000000 I OKB | 0. | o | 0 | 0 | 0 |
1008000 I  32KB | ) | u] | ] | 0 | o |
1010000 I 64KB | 0 | o] | 0 | c | 0 |
1018000 I  96KB | J. | D | 0 | C | o I
| --—'----—' - - . = | -------' -u---u-l -------' -------' Epp—
1020000 | 128KR | J | 0 | C | 0 | 0 |
1028000 | 160KB | . | 0 | c | o | c |
1030000 I 192KR | J. | o i c I c | 0 |
1038000 | 224KR | J | 0 | c | c | c |
1040000 | 256KB | . ! C | 0 | D | 0 I
1048000 | 288KSB | 3 | c | D | 0 i c I
1050000 i 320KB | ) i c | 0 | c | 0 {
1058000 | 352KB | 0. | C | 0 | c | C |
| IR DU P P PGy P —
1060000 | 384KB | J. | (o | o | D | D |
1068000 | 416KB | J | c | C | 0 | c |
{070000 | 448KB | J. | C | c | C | D |
1078000 | 480KB { J | o | c | C | c |
[ DU —— —mcemew | —— YL XY T | F— P |
1080000 | 512KB | c | 0 ! 0 | 0 i 0 |
(088000 | 544KB | C | 0 | 2 | 0 ) c |
1090000 | 576KR | ¢ | n | 0 | ¢ | 0 |
1098000 | 608BKB | e | 0 | 0 | C | c |
10A0000 | 640KR | c { 0 | c i 0 | 0 |
I0ABOOO | 672KB | of I 0 | C | 0 | c |
1080000 | 704K8 | of | 0 | c | c | 0 |
|0B8B00O I 736KB I c | 0 ) c | c | C |
|arreemmee cnccccnrcanl cecsenn | cevenes |l covnvenl ccacare ! .-------'
jocooono I 76BKE | c | c | J | 0 | n |
10C8000 | BOOKB I c | c 1 0 I n | c |
10D000O | 832KB | c | c | 0 | C I 0 |
I0DBOO0 | B64KB | Cc I ¢ | 92 4 € 1 C |
| [ DI PSSR PG PN IR PE— |
10OF0000 I B96KR | c | c | c | 0 | 0 |
J0E8000 | 928KB i o | C | c | n I 0 |
10F0000 | 960KB | c | c I c | c | 0 |
fOFRO0D { 992KR | jof | C | C | c | C |
| A PEPNI PER P DI DI PE—

*K = 1024 0 = OPEN
C = CLOSED



Table 4,5 ADDRESS BANK SELECT

1024K = 15,384K ADDRESS RANGE

D PO TS e T R R S U T W G G G S T A S R oy B D T R W G U A D S O e W S P P W SR T I WS G D W WP R W SR R G S W e O

I MULTIBUS | MEMDRY | ) | ! I
{ ADDRESS | STARTING | S2=9 | 82«8 | 82=7 | S2=6 |
I (HEX,) | ADDRESS | | | ! |
{ 000000 I 1024Kx* I 0 | 0 | n I 0 )
I 100000 | 2048KB ! 0 I o) | 0 | C |
| 200000 )} 3072KB | 0 | J | c | 0 |
I 300000 .| 4096KB | o | o) | c | C |
| 400000 | S5120KB | 0 | C | 0 | 0 |
I 500000 | 6144KB | 0 | C ) 0 | c !
I 600000 I 7168KR i 0 | c | c | 0 |
| 700000 | 8192KBR | o | C | C_ | c I
I 800000 I 9216KA I C I 0 | 0 | 0 |
I 900000 110240KB | C | 2 I D | c |
| A00000 111264KBR | c | 3 | C | 0 |
| BOOOOO 112288KB | c I 2 ! c | c |
| CO0000 113312KB | c { c | o | 0 |
| D00OOO 114336K8B | c | c | 0 | c |
I E00000 I15360KA | c i C | o} | 0 |
| FOOQOOO 116384K8B | C | c | c | c |
K = 1024 0 = OPEN
‘ C = CLOSED
Table 4,6

MEMORY SIZE SWITCH SETTINGS

Memory Size | Switches . |
| S1=3 51=2 Ste1 |

|

{

|

| A 4KB | 0 ] 3 |
| 128KR I 0 J c I
| 192KB | 8] o ¢ |
| 256KR I 0 c c |
'----------i---—-l--——----.-------------'
| 320KB | C J 0 |
| 384KB | C J c |
| 448KR | C c 0 |
| 512KB | c < c |

KB = 1024 Bvyte 0 = DPEN
C = CLOSED

4-6



4.9

CSR ADDRESS SELECTION

The CSR may be configured to respond to either 8 bit,
12 bit or 16 bit 1/0D addressing, Refer to Table 4,7
for selection of I/D addressing, 1If 8 bit addressing
is used, the CSR mnay be assigned to one of 16 possible
word addresses, If either 12 or 156 bit addressing is
used, the CSR may be assigned to oae of 256 word aie-
dresses, Refer to Table 4,8 for 8 bit CSR address
assignments, also use Table 4,9 if 12 or 16 bit adires~
sing is used,

To inhibit the operation of the CSR, install jumper
W35, With the CSR inhibited parity reporting via
the Multibus interrupts is enabled, If parity re=
porting is not dessired when W35 is installed, it is
necessary to remave the interrupt jumpers,

| | JUMPERS |
| addressing | Install | Remove |
} R bit | NONE’ | W32, W33 |
I 12 bit | W33 i w32 |
| 16 bit | W32, W33 |. NONE |

rable 4,7 1/0 Addiressing

| | sSwitch Settings |

| ADDRESS | S3=4 | S3-3 | 83=2 | S3=-1 |
| 0E | ¢ i C | o | c |
| 1E | c | C | c ! 0 |
| 2E | c | C | 0 | c |
| 2E | C | c | 0 I 0 |
| 4E | c ! 0 | o ) c l
| SE | c | 0 | o | 0 |
| 6E “ c | 0 | 0 | c |
| 7€ | c l o | D | 0 |
| BE { J | c | C: l C I
| 9E | 0 1 C | c | 0 |
| AE | D | C | 0 | c i
I BE | D | C | 0 { 0 |
| CE | 0 | 0 | c | c 1
| DE | 0 | 0 ! C | 0 |
| EE | n | 0 | e | C |
I FE | 0 | D | D | n 1
Table 4,8

LSRR, B=bit CSR Address Assianment



| I ' Switch Settings |
| CSR | e o o e o e o O e 2 o om0 0 2 e |
| ADDRESS | S4=4 | S4=3 | S4=2 | S4=1 |
I FOXX | (o | o | c | c
I F1XX ) o | C | c | 0 !
| F2%X | C | C | a | o |
| F3XX ) C (| C | 8] ' n |
eacmmrnee conccaneel cecevencce] encesvconn | cenesenens |
| F4XX { C | 0 | c | Cc |
| F5XX | C i 0 i C | n I
| FeXX | c | 0 } J I o |
| F7XX | C 1 0 | 2 | ] )
Nmneeceneen | cccncccesl coanecncne | ceccanenee | recneeeeas |
I TRXX 1 n | - C ) c | c |
I F9XX | 0 | C | c | 0 |
| FAXX | n | C | ] | C |
I FRXX | 0 | C { 8] t 0 |
|lemeeneceel cemmeccccel coremernen]l cceccerces | coranasaws
| FCXX I 0 | 0 | o i C |
I FDXX | Q | 0 | c | o) I
I FEXX | 0 ) 0 | o) | c )
| FFXX | 1] | 3] ) 2 | ) )
' I | |

Table 4.9 MSB, CSR Adiress
SELECTARLE INTERRIPTS (INTO¥* THRU INTT*)

Jumoers maybe iInstalled to drive an interrupt request
when parity error occurs, Any one of the eiaght inter-
runt request linss INTO=INT7 may he selected, The in=
terrupt will be 7Jenerated when a onarity error occurs
anid parity reoorting is enabled via the CSR or the CSR
is inhibited by iastalling jumper #35, See Section 3.4
and 3.5 for a cownnlete description of parity and CSR
operation, Table 4,10 lists jumpers for implementing
interrupts,

Table 4,10

SELECTABLE INTERRUPT. JUMPERS

INTERRUPT INSTALL¥*X
INTO* N10
TNTT* Wit
THT2% w12
‘INT3% W13
INTA4% : W14
INTS* N15
THTH* Wie
INTT7* w17

¥* JInstall only one of thase jumpers,
all otnhers should be remnpved,



4,12

4,13

ADVANCE ACKNOWLEDGE (AACKX¥)

Advance acknowledge can be jumper=selected at one of

three different timing taps, If aivance acknowledge

is not used, it should be isolated from the interface
connector by removing Jumper w34,

Table 4,11 AARCK JUMPERS

Time fronm INSTALL
Commandx

30ns w31
50ns W30
80ns W29

* AACK w#ill be held off Iif
a refresh cycle is in pro-
gress, This could add uo
to 400ns to these times,

INTERNAL/EXTERNAL REFRESH

The BLC 0512 can be operated with internal (trans=
parent) refresh or with external refresh, To
implement internal refresh, install jumper W24 and
remove jumper W25, To implement external refresh,
install jumper W25 and remove w24, External refresh
may be from either a synchronous or 3an asynchronous
source and will trigger on a low=tnehigh voltage
transition at the interface, See Figure 3,1 for
required refresh timing,

INSTALLING MEMDRY MDDULES
The memory module must be inserted into the backplane

with components facing Row 1, Make certain the module
i1s firmly seated in the connector,



CAUTION!

Do not attempt to install or

remove menory modules with

DC power applied to the backe
plane, Damage to the memory

may occur,

4,14 VERIFYING MEMDRY JPERATION

when memory modules are installed, apply DC power and
verify operation by running system diagnostics: in
particular, those that test the mendry,

4,15 MAINTENANCE

The memory itself does not require routine maintenance
on a regularly scheduled basis, System diagnostics
should be perforned from time to tine to verify
correct operation,

4,16 TROUBLESHOJTING
In the event problems are encountered:
o Are all power supplies turned on?
Verify that +5vV is applied to the
backolane,

) Are the correct power jumoers
installed?

0 Is the system configureld properly?
Verify that all modules  are firmly
seated,

o] Are all system cables properly ins=-

talledi? Check that the cables are
connected at each eni,

4-10



Chapter 5
COMPATIBLE EQUIPMENT
5,1 INTRODUCTION

The BLC 0512 is desiagned to interface with any series 80
boards via the system bus as described in the IEFE specifi-
cation 796 (P796 Bus), The following paragraohs describe
the compatibility of the BLC 0512 memory module,

5.2 BACKPLANES

The BLC 0512 is designed to be compatible w#ith BLC 604/614
Mojular Backplane ah3- Car:dcage or any backplane/cardcaje
that conforms mechanically and electrically to IFEEE spe=
cification 796,

5.3 OTHER MODULES
The BLC 0512 will be compatible with any other modules which

are Multibus compatible and that conform completely with
IEEE Specification 796,



Chapter 6

APPENDIX A

This appendix contains the schematié, assenbly drawing and

bill of materials opertaining to the BLC 0512 memory card,

980109405 Assembhly Drawing and Bill >f Materials

870109405 Schematiz Diagram



8 7 6 | 5 v 4 | 3 } 2 1
REVISIONS
REV DATE ECO NO. M;?VD
REFERENCE DESIGNATION VOLTAGE CHART A 938l PCO 24146 [/
LAST USED NOT USED LAST USED NOT USED TYPE +5V |+5VB | GND REFERENCE DESIGNATION /ﬁ,‘} ‘I"j:g ;83 %3:3% L,
ca4 ce4 73 w56 741500 14 7 |u74,129,131 Zz8
R20 74500 14 7 |ui2s, 126
RP10O 74S00 14 7 |us7 D
sS4 741502 14 7 |uss
ui31 741502 14 7 |us3
741504 14 7 |u77,84
f o 4 SPARE  GATES 74504 14 7 |u7s
N I 2 9 8 9 8 74508 14 7 |us9
— D D D 74310 14 7 |uss
LS00 s02 u7? u77 us4 - |
LS04 LS04 LS04 74510 14 7_fUss
74LS21 14 7 |uloa
74522 14 7 |uioo
74832 14 7 |uoa
12 9 9 12 12 743532 14 7 |u7s, |
= 8 ~£ 1 = 8 8 I - I : 128 , 130
10lu7s 13|U75 10| U9s 10 13 13|us2 74538 14 7 fuss
S37 S37 S38 S86 S86 ‘S|32 74LS74 14 7 usi NOTES . UNLESS OTHERWISE
74585 6 8 |uios. 106 SPECIFIED: Cc
|. RESISTANCE VALUES ARE
IO S T o IN OHMS , 1/8W , £ 5%
Uss l' 245139 6 s lu7s 2. CAPACITANCE VALUES ARE
L Ullz IN MICROFARADS , 25V,
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INSTALL MEMORY I.C.’S SPECIFIED IN
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HART.
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REVISIONS
@ MEMORY ELEMENT PART NUMBER CHART DASH NUMBER DEFINITIONS - REFERENCE ONLY - XYZ - I3 ‘:H'EET, a
VERSION ITEM FIND NUMBER- DESCRIPTION X Y z
-002 89 64K X | , DRAM , CERAMIC , 200NS :
o1z x 20 32K X | , DRAM , CERAMIC , 200NS , UPPER g; EEFA?::LC;:M ?; §:§ 22: : igg:: » UPPER . ?; :giopx:}fiimw
:g?é : :; ?2'; ); I, : g,’::: ’2522::2 : zgg:z » LOWER 2= 32K RAM , 200NS , LOWER 2 = 384K WITH PARITY D
3=16K RAM , 200NS 3 = 256K WITH PARITY
-502 93 64K X.| , DRAM , PLASTIC , 200NS 4= 128K WITH PARITY
-51Z « 94 32K X | , DRAM , PLASTIC , 200NS , UPPER 5= 512K W/0 PARITY
-527 * 85 32K X | , DRAM , PLASTIC , 200NS , LOWER 6 = 384K W /0 PARITY
-537 = 96 I6K X | , DRAM , PLASTIC , 200NS
Toaz 7 = 256K W/0 PARITY
8 = 128K W/0 PARITY
-052 L
-062
-07Z
-542
-552
-562
-572
C
* PLANNED FUTURE PRODUCT.
4_
& MEMORY ELEMENT POPULATION CHART
VERSION INSTALL LOCATIONS NOTES
-00z , -50Z -01z ,-022 ,-51Z ,-52Z -03Z , -53Z B
-XYO NONE NONE NONE UNPOPULATED
- XY Ul - U72,U79 N/A N/A 512K BYTE WITH PARITY
-XY2 Ul -U54,U79 N/A N/A 384K BYTE WITH PARITY =
-XY3 Ul - U36, U79 Ul -u72,U79 N/A 256K BYTE WITH PARITY —
-XY4 Ul -ul8, u79 Ul -u3s, U79 Ul -U72,U79 128K BYTE WITH PARITY
-XY5 Ul -UI6,UI9 -U34 ,U37 -U52 , U55-U70, U79 N/A N/A 512K BYTE W/0 PARITY
-XY6 Ul-UI6,UIS -U34,U37-U52, U79 N/A N/A 384K BYTE W/0 PARITY
-XY7 Ul-UI6,UI9-U34,U79 Ul-UI6,Ul9-U34,U37 -U52,U55 - U70,U79 N/A 256K BYTE W /0 PARITY
-XY8 Ul -Ul6,U79 Ul -UI6,Ul9 - U34,U79 Ul-UI6,UI9-U34,U37- U52,U55 -U70, U79 128K BYTE W/0 PARITY -
A
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DATE ECO NO. APPVD
SEE SHEET |
® TEST CONFIGURATION JUMPER TABLE
VERSION INSTALL ITEM FIND NUMBER REMOVE D
- X0z W3 W6 ,W7,W27 14 Wil,wW2,wW4,W5,wW8,W9, w28
-X12z W2, W5, W9, wa7 14 Wi ,W3,W4 ,W6 —W8 , w28
-Xx22 W2 , W5 ,W8 , W27 14 Wl ,W3,W4,W6 ,W7 ,W9 , w28
-X32 Wi, Wa4,W7, w27 |4 W2 ,W3 ,W5,W6,w8,W9, w28
-X42 W3, W6, W7, W28 14 Wl,W2,W4 ,W5,w8,wW9,wW27
-X52 W2 , W5, W9, w28 14 Wi ,W3 ,W4 ,W6 —W8 , w27
-X62 W2 , W5, W8 , w28 I 4 Wil ,W3,W4 ,W6,W7,W9,W27 .
-X72 Wi, W4 ,W7,w2s8 14 W2 ,W3 ,W5,W6,W8,W9 ,wW27
ALL WIO,WI8 , W24 ,W29 , W32 ,W34 , W52 , W54 - W56 13 Wil - WI7, W20 , W21 , W25 ,W26 , W30 , W3l , W35 ,W5] , W53
ALL w22 ,w23 , W33 1 4
C
@ FACTORY INSTALLED JUMPER TABLE
VERSION INSTALL ITEM FIND NUMBER REMOVE €
-X02Z W3, W6-, W7 w27 | 4 Wi,W2,wd ,W5,W8,W9,w28
-X12 W2 , W5,W9 ,w27 | 4 Wl,W3,W4 ,W6 —W8 , w28
-X22 W2 , W5 ,W8, w27 14 Wi,W3,Wd ,W6,W7,W9 ,w28
-X32 Wi, W4 ,W7, w27 14 W2,W3,W5,W6,W8, w9 ,w28 B
- X4z W3 , W6 ,W7, W28 14 WI,W2,W4,W5,w8 ,W9 ,w27
-X52 W2 , W5 ,W9 , w28 |4 WI,W3 ,W4 ,W6 —W8, W27
-X62 W2 , W5, W8 , w28 |4 WI,W3,W4,W6,W7, W9 ,W27 |
-Xx72 Wl , Wa,W7, w28 | 4 W2 ,W3 ,W5,W6,W8, WS , w27 ] <
ALL WIB , W24 , W29, W32 , W33 , W51 , W53 13 WIO - WI7 , W20 , W21 , W25 , W26 , W30 , W3l , W34 , W35 ,W52 , W54 - W56
ALL w22 , w23 I 4
A
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