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25.1 CHLW-IDENTIFICATIONS

Type-number: PTS-6895

Test-Program: TERTST4.1 and higher releases

Channel: Hardware Channel (DMA is implemented in channel unit)
Devices: Those devices with a Local Workstation interface. viz.
also Secondary-, Modular Device Adaptor, MDA 6411

Work-stations) Terminal Printer, TP 6371

Visual Display Unit, VDU 6347, VDU 6381
General Printer, GP 6374
Compact Financial Terminal, CFT 6280

Power-consumption : +5 Volt : 2.9 A+/- 0.1A
-5 Volt : 10 mA +/- 1 mA (made from -18 Volt)
+16 Volt : 55 mA +/- 3 mA (made from +18 VO1t)

Transmission information:

Line configuration: Multidrop, 1 Tline

Number of workstations: Max. 32, typical 6-8

Cable: 3 twinned pairs, max. length 750 metres

Type of transmission: A-synchronous, self clocked serial data,
NRZI, full duplex

Line procedure: HDLC/X27, with polling

Character format: 8 bits, without parity

Max. Packet length 259 bytes (3 bytes in Packet Header plus 256
characters)

Speed of transmission: 96k bits per second
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25.2 INSTALLATION DETAILS

REC. =C=
TRANSM. ; =
PPl
LWSI Line 8255
Conn. Jé
PP
8255
PPI
8255
DMA CONTR. MPU 2
8257 8085
23 o -
22578-
TEST 5, 2 - MPU 1
20; - 8085
MPC CONTR.
8652 TIMER
PPTINTERF. INT: CONT.
L8225

WM CONT
C:\ 8202

A

N

SECONDARY ADDR, SETTING

Figure 25.1 LAYOUT OF CHLW

STRAP-SETTING CONTROL UNIT ADDRESS

CHLW used as Primary: Prim. Addr. switches: CHLWl /06
CHLW2 /07

CHLW3 /26

CHLW4 /27

Second. Addr. switches: Don't care

CHLW used as Secondary: Prim. Addr. switches: Don't care
Second. Addr. switches: 0 -~ 31,

WS NR. 32) depending on Software

INTERRUPT LEVEL:
No straps available; is software set.

8509 TC - Field Service Manual
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The Interrupt level can be: (decimal)

CHWLl: 26 B
CHWLZ2: 27
CHWL3: 24
CHWL4: 25
MAD 10 MAD 15
| | MAD | Closed | Open
Location 1 1
18A cic Closed 10 X 25 | Example:
olojo o] | open 11 X 24 | Primary
12 X 23 | Address 06
13 X 22
Primary Address: 06 CHLWI 14 X 21
07 CHLW2 15 X 20
Decimal Interrupt Level: 26 CHLW1
(Software Set) 27 CHLW2
Closed | Open
27 20
2; X Example:
' 55 § Work station
T dd 18 (/12
Location ¢ ¢ Closed 24 X address 18 (/12)
1H ololo] |ojo] |o Open 23 .
22 X
2l X
Secondary Address: 00 - 1F 20 X

Figure 25.2 EXAMPLES OF PRIMARY & SECONDARY ADDRESS SETTING

Number
Indicator L______———-""'—’—_~_—
Number Indicator:

CHLW1l: slide to show 1
CHLWZ: siide to show 2

Receive

(o]
L
Transmit

LWSI Line /@

Conn. Jé

Figure 25.3 NUMBER INDICATOR

25-4 TC - Field Service Manual 8509



As a Direct Memory Access function is implemented in CHLW, the control unit is a
master during transfers of information between the TC's main memory and the
memory of the CHLW. ;

For this reason this control unit must be connected in the Master priority
chain, the 0KO-0KI line.

The priority level must be according the following table:

Priority
level Master Remark
0 DMA (CURD 80 MDisc.) Highest priority
1 I0P 1 (Dev. Addr. 08-0F)
2 CHLW
3 CHRW
4 CPU Not wired.

The bus priority line OKO/OKI originates from the Bus Controller, located on
the CPU board, and the line is wired in the following way:

CPU-Rack pos. 1 Master O Master 1
3A 16 3B 16
3A 16 3B 16

In case a master with higher priority is not used the others are advanced one
level.

CAUTION

If a CHLW is removed from the rack the OKO/OKI on that rack
position must be Tlinked in order not to break the line for
masters with lower priority.
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25.3 INTERFACE CONNECTIONS

Connector J6:

Signal Name Pin No. Type . | Remark
Data In 2 Input To CHLW from WSs
Data In N 4 Input " " " :
Data OQut 3 Qutput From CHLW to WSs
Data Out N 5 Qutput " ! oo
Signal Ground 7

Figure 25.4 RELATION PIN NUMBER /SIGNAL

The input-line wires are clamped to signal ground by two resistors, each 560 Ohm
at the CHLW.
Signal levels are according to CCITT X27 specification.

TERMINAL
COMPUTER

Y 96 kbits LWSL line  _ max 750m
TYPICAL 6-8 WORK STATIONS (MAX 32)

WORK WORK
STATION —_ - — —— — —— — —] STATION

Figure 25.5 LWSI CONFIGURATION

For cabling See Chapter 2 "Installation"
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25.4 HARDWARE/SOFTWARE INTERFACE DETAILS

61 2 3 & 5 6 7 8 910111213 1415
CI0 START o1 oofof w3 [ o cusoomess ]
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= NOT SIGNIFICANT
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COMMAND/RESPONSE INTERFACE BLOCKS
INITIALIZATION OF CHLW:

After power-on the CHLW is in Reset state and has to be initialised. During
initialisation three control blocks are transferred from main memory to CHLW
memory, viz. Control wunit Start Descriptor (CSD), Control unit Interface
Descriptor (CID) and Control unit Command Area (CCA).

Before the CCA 1is transferred to CHLW the control unit tests itself. (See
diagnostic tests).

Byte: J]O J 1) 2 ]3})4] 5

Dummy l \__-“(-"-_/

Address to CID

(Interrupt destination)

CHLW interrupt level (26/27)

Figure 25.7 LAYOUT OF CSD

Byte: o] 12|34 5|6|7]8]9

<
<

Dummy

Address to CCAJ

Dummy

Address to RCA

Message code (20/40/80) from CHLW

Figure 25.8 LAY-OUT OF CID

After the CHLW has completed a command it transfers a message code to byte 8
of CID in main memory, an updated CCA Response Communication Area (RCA) in main
memory, and interrupts the CPU at level as stated in byte 5 of CSD. (Software
set Interrupt level of CHLW).

The start address of RCA is stated in CID.

For transfer of the blocks see figure 26.9 Data Flow Initialisation, Output,
Input, Attention Message.
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Terminal Computer

CHLY

TC-CPU T MAIN-MEMORY GP-BLS MPU-2 ' RWM-1 ! DMAC | LINE
! i ! HDLC
Initializations | ) ] i '
R
+-——CIO-START & CSDaddress P ¥ i i i
I CSD (DMA) I ; N i |
, *+ CID (DMA) = +
f ] i
v 4 H 1 !
' e —p—-—cm (DMA) - : )
! _ +-———-—<—-«-——- Release Code (f*#ﬁ (DMA)==s f |
+ Interrupt (BIEC)--———«Q - + | !
+ g SST i vy ]
i !
| i § ! E '
{  + ——afi§- Updated CCA to RCA (DMA} - + {
! +—og 1/0 Completion code (/20! {DMAY to CID i |
i H t
+ , Interrupt (BIEC') = 1 . e |
e SST , ' . i !
{ & H § i
' i } .
Qutputs 4 . g ; ¢ §
F—-CI0-START & CCAaddress - + ' ! ‘
o+ CCA (DHA) = : e J
: +-——Release Code (40} to f1o (0 5 S ! i i
+ fnterrupt (BIEC)+ <& : * 4
+~—~ 55T o + i ! {
| +——Data Block {DHA} -B——rommes ; + i
§ 8 . X +-Data Block
i ; : t - Qutput ~— + —
{ 4 § 8 B VRCK Y e e
, ! . P tACK - i
| + Undated CCA to RCA (DMAY =3 + t
+-—to CID:1/0 Completion code {/20)—+ ] ) J
+ tnterrupt (BIEC) g ; & i ; i
+ - SST ¥ + I
N } i ] , ]
Inputs ' i § i i+ +~Poll —&
i t f § § eI—_Input-'—4+ e
+ —P-CIO0~-START & CCAaddress L ; + g #inpur fram
I + CCA (DMA) L - § 4 = SACKY —Bp b
, Release Code {/40) to CID {DMA) @&+ i i t
4+ ———————————— Interrupt (BIEC) = . + ; .
+—SST t o . X ]
' +—Input Data to Data Block {DMA} —@ - + y ¢
l Updated CCA to RCA (DMA} s + ! }
! +-<-to CID: I/0 Complation code {/IQ)—+ ! i {
4—~————— Interrupt (BIEC) e + ! §
+~— SST g + ; ; '
§ i N
t i 8 H ¢
-

Attention-Messages (=not related to any command: status change ts5tatus~1 in CCR)
s

¢

i [}
} i

+—Control Parameters to RCA (“‘iA} -&~—-~—-——-

¢
}

§

§
¢
IStatLS chang

llStaqus change +

]

I +<8-To CID1 Attention Code (/8C) (DMA}—+ b !

+ ~———————— Interrupt (BIEC) ; —a- : + ) ' !
+—p SST T L * ! i
i : § '

' |

¢ i i | 1

[ ‘ 8 5 s |

L L i | i 8

Following messages can be given:

If the WS is disconnecteds No Connect
If the CHLW has reset the Link: Link Reset
If the CHLW has re-established the data link
The information is put in Status-l of RCA,

fon

Comnunication Re-zstablished

Figure 25.9 DATA-FLOW INITIALISATION, OUTPUT,

INPUT, ATTENTION MESSAGE

8509 TC - Field Service Manuai
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Status 1 (e.g. Warnings)

BYTE {o} 1) 2t3t4afs5ie6y7|8|9|10]11| 12§ 13] 14115
\ / . \/ /1\__\ - \ \ fo— /l
WS No (0-1F) * lBlock address
Command Code ! 1 = Data Chaining
0 = No Data Chaining
Sub-command 1 l
Sub-command 2 } Block Length

l
|
|
- -

Status 2 (Hardware error) | 6 bytes, repeated
in case of Data
Command Ident (used by responses) Chaining

Figure 25.10 LAYOUT OF CCA/RCA

Three different message codes can be received from CHLW:

- Release code: /40
- I/0 Completion Code: /20
- Attention Code : /80

CHIW sends the Release Code if CSD and CID or if CCA is transferred to the
memory of the CHLW. Customer software now can fill these blocks with new
information.

CHLW sends I/0 Completion Code after a command is completely executed. The
Attention Code is send by CHLW if there has been a change in the hardware
somewhere in the network or at the CHLW. This code has no relation to any
command.

Directly after transfer of one of these codes the CHLW interrupts the CPU via
the BIEC lines. These interrupts must be reset by means of an SST instruction.

A1l transfers between TC's main memory and the CHLW are controlled by the Direct
Memory Access part of the CHLW. {Hardware Channz1). As the CHLW is acting as a
Master, the control unit must be taken into the Master priority chain by means
of OK0-OKI signal. The priority order is set by the Customer's application.
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COMMAND CODES FOR CHLW

The CHLW recognizes the following command codes set in byte 1 of CCA. There are
three types of command codes, with some commands additional information has to

be sent in special formatted information blocks.

Command Command Command Remark
Code Hex Type

20 General Read Input From any WS

21 Specific Read i From addressed WS

40 Standard Write Output To addressed WS

41 Fast Write " To addressed WS with high
priority

80 Test CU Supervisory| Starts CHLW internal tests

81 Terminate (Not used) " Software Reset of CHLW

82 Close Line " Resets line parameters

83 Get DLS Statistics " Statistics for an addressed
WS are transferred to TC.

84 Get Line Statistics " Statistics for the line
counters are fetched to TC.

85 Open Data Link " Establishes a connection to a
specified WS.

86 Open Line " Defines the type of line and
sets the line parameters.

87 Read Local Memory " Read from RWML on CHLW to
specified memory area in TC.

88 Cancel " Cancels a previously sent Read
command.

89 Close Data Link Closes the data link for a

specific WS.

Figure 25.11 COMMAND CODES FOR CHLW

WS-~ Work Station

8208

TC - Field Service Manual
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25.5 DIAGNOSTIC TESTS

In the software of the CHLW are implemented 4 diagnostic test types:

Start-up test .

In-line test

On-tline test

Off-Tine test (=Start-up test)

The outcome of the test is displayed in hex. format on four Jleds at the front of
the CHLW.

Line-activity is indicated by 2 yellow leds: one for transmit data and one for
received data.

L/,,/’T

Yellow leds

”",”J’O Primary
(o] Address
Transnit " Setting

TC

GP-Bus
LWSI Line /@

Receive

© Red leds

E E Secondary Addr. Setting

Figure 25.12 POSITION OF LEDs

Test 22

START-UP TEST AND OFF-LINE TEST

The Start-up test and the Off-line test are exactly the same but initiated in
different ways. Start-up test is started by "power-up".

The Off-1ine test is started when the IPL button or the Master-Clear button are
pressed, The test-codes are shown in the figure below.

In case of an error the leds for the corresponding code are flashing.

25-12 TC - Field Service Manual 8208



If led(s) are flashing the CHLW has put itself into NOT OPERABLE mode and will
not respond to any command from the host program.
The test can be started again by means of power-off/on, IPL- or MCL-button,

The following internal logic are tested during the test:

MPU1

ROM1 (all data is LRC checked)

RWM1 (all locations are written into, read and reset)
MPUZ

ROM2 (all data is LRC checked)

RWM2 (all locations are written into, read and reset)

TEST CODE
Hex | 23 22 21 20 Meaning

No error, and "TEST CU"-command received
ROM 1 error, MPU 1
ROM 2 error, MPU 2
Not used
RWM 1 error, bit 0/1, MPU 1
RWM 1 error, bit 2/3, MPU 1
RWM 1 error, bit 4/5, MPU 1
RWM 1 error, bit 6/7, MPU 1
RWM 2 error, MPU 2
-- Not used
HOLC error/Data loop error
-- Not used
-——- Not used
-—-- Not used
8 0 Test 0K, but no "Test CU" yet, not flashing.
® 8 Hardware reset received, not flashing.

BOOOOOCOOO
OCERPOODPOO
COCEOHBODODRO

[€:2]

P O1 O@EPDDPOOOO
&
(@]

MMOOWmPP OO Pwmnn—O

D B
P B

Figure 25.13 TEST CODES START-UP/OFF-LINE TEST

To switch the CHLW from RESET to NORMAL OPERATION mode from the host program the
TEST CU command must be given.

This command is only accepted if no error was detected in the Start-up test. The
TEST CU command starts the Start-up test all over again.
It takes about 10 seconds between a reset and accepting the TEST-CU command.

8509 TC -~ Field Service Manual 25-13



POWER ON
|
MCL (from Power Supply)

|
START-UP-TEST

WAIT FOR
"TEST Cu™

TEST CU
COMMAND

Code F on LED (Lit until error detected or Test 0OK)

Test ROM1 {(error 1)

|

Test ROM2 (error 2)

Test RWM1, bit 0/1 (error 4)

|

Test RWM1, bit 2/3 (error 5)

Test RWM1, bit 4/5 (error 6)

|

Test RWM1, bit 6/7 (error 7)

|

Test RWM2 (error 8)

Test 0K, code E

£

(from TC)

N

]
Set CHLW in Normal Operation State

Previous
In-Line test 0K?
|

Yes No

Set STATUS-2
Lit the LEDs

Test ROM2 |
& RWM2 - partial TEST CU completed*
|
Test OK?
I *Test CU completed
Yes No means that CHLW has
put itself into Not
Set STATUS-2 Operable State.
]
Test ROM1 Lit the LEDs
& RWM1 - partial [
! Test CU completed*
Test OK?
i
[Yes l No
Test the HDLC circuits Set STATUS-2
(error A). This test is only Lit the LEDs

performed during Start up. '

|

Reset
STATUS-1 Test CU completed*
& STATUS-2

4

CONTINUE

Figure 25.14 FLOW OF TEST-PROGRAMS

TC - Field Service Manual
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IN-LINE TEST

The In-line test is activated several times by CHLW during run-time without

affecting the user's application.

The codes B and C in the figure below indicate that an error has been detected.
The CHLW, however, will continue its normal execution in order to allow the host
program to detect the error by means of a TEST-CU command

TEST CQDE
Hex | 25 22 21 20

MEANING

B 8 0 B B
C & 8 0 O
D 8 © 0 8

MPU1 error, not flashing
MPU2 error, not flashing
Not used

Figure 25.15 ERROR CODES IN-LINE TEST

ON LINE TEST

The On-line test if activated by means of a TEST CU command during the time

the CHLW is in NORMAL OPERATION mode.

The following actions are taken:

- If the In-line test previous has detected an

immediately executed.
- A ROM2 and a simple RWMZ2 test is
appropriate leds, as shown in the fi
- A ROM1 and a simple RWMl1 test is
appropriate leds, as shown in the fi
- If no error is detected the TEST

error the TEST CU command is

performed. If an error is detected the

gure below, are 1it.

performed. If an error is detected the

gure below, are 1lit.

CU command is completed with the fields
STATUS-1 and STATUS-2 in the RCA set to zero.

In case of an error the Test Code is duplicated in the 4 least significant bits
of the STATUS-2 field after the TEST CU command has been completed.

TEST CODE
Hex | 23 22 21 20 Meaning
1 0O 0 0 8 ROM 1 error, MPU 1
-2 0 0 @ 0 ROM 2 error, MPU 2
3 0 0 9 & Not used
4 0 8 0 O RWM 1, bit 0/1, MPU 1
5 0O & 0 @ RWM 1, " 2/3, MPU 1
6 0 8 & 0 RWM 1, " 4/5, MPU 1
7 0 6 8 9 RWM 1, " 6/7, MPU 1
8 8 0 0 O No error, and "TEST CU"-command received
Figure 25.16 TEST CODES ON-LINE TEST
8509 TC - Field Service Manual
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FAULT FINDING AIDS
TEST- AND TRANSMIT/RECEIVE LEDS:

The fault symptoms that can be discovered during runtime are shown in the flow-
chart below together with advised remedy.

Use the Test LEDs and the Transmit and Receive LEDs on the CHLW board to trace
the faults. Besides, watch the operation of the devices during the OFF-LINE TEST
when the Test-switch is set ON at respective main module of the work stations.

TEST PROGRAMS

To test the network and connected terminals the test-program TERTST4.1 and
higher releases may be used.

See description of TERTST for details.
LWSI-DATASCOPE

The LWSI-Datascope is a VDU 6347 which is used for looking at data sent on the
LWSI Tline in a running system. To make the VDU 6347 to a datascope, the program
held in three PROMs 2716 and one 2732 must be -exchanged and a keyboard must be
connected to the display. The keyboard is to be used for communication between
the operator and the datascope.

The VDU can be connected to any drop point and by using a standard VDU drop
cable it is possible to look at data sent from the terminal computer to one or
more secondary work stations.

Using a specially prepared VDU drop cable, where the receiving line wires are
changed, it is possible to look at data sent from the secondary stations, e.g.
MDA 6411, to the terminal computer.

The use of the LWSI-Datascope is described in a separate manual - LWSI-Data-
scope, Operator's Guide.
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LWSI SYSTEM TROUBLESHDOTING PROCEDURE
(At customer site)

CHECK WHICH WORKSTATIONS (WS)
OPERATE BADLY DR NOT AT ALL

\

SELECT CASE
ONLY ONE WS ™0 (OR MORE) ALL WSe FROM ALL WSe
FARTY wss FAULTY, ONE DROP POINT FALLTY
LOCATED ANYWHERE T0 THE LINE END
ARE FALLTY
SEE TROUBLESHOOTING CHECK THE WS CHECK THE CHECK CHLW
FOR THIS MAIN MODULE ADDRESSES ON HEAD LINE
CONNECTION

BOTH WSs

1 1

CHECK REPLACE

|
IF STILL ERROR, CHLW DROP CABLE

CHECK TERMINATION TEST
RESISTORS l
a z; see 3.8
READ THE LEDe 022 DIAGNOSTIC TEST
(after power-on 02!
test) 02
LED
INDICATION
0 \z 1-D ‘ F
SOFTWARE 1S OK FIRMWARE 1S OK NOTIFY THE REPLACF
| | ERROR_CODE CHLW
TRANSM./READ LEDs CHECK CHLW ON THE BOARD
FLASHING? ADDRESS 1
N————————— | REPLACE
\Ves lNo IF STILL ERROR THE CHLW
RUN TC CHECK MASTER _L
OGRAMS PRIORITY CHAIN
TEsT P\'} REPLACE CHECK (OKO-0KT)
oK? CHLW HEAD LINE
’ 1 1 I
REPAIR TC
IF STILL ERROR,
4 CHECK TERMINATION
STILL ERROR? RESISTORS
YES NO
TC PROGRAM
ERROR
ALL Wss NOW
DPERATING?
YES NO
YOU MADE 17 ANY_ERROR FOUND?
N YES
CALL THE If ERROR CORRECTED,
SPECIALIST REPEAT THE TROUBLE-
0758/19% 90 SHOOTING PROCEDURE TO
GO HOME TEST THE WHOLE SYSTEM

Figure 25.17 TROUBLE-SHOOTING PROCEDURE

8208
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