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STA TEMENTDF: WARRANTY 

'~:NAVTEL products are warrähted1n' their entirety 
against any defects of material or workmanship 
which develop for any reasonvY/7J!.tsoever, except 
abuse, within a period of one (1 }..l{ear following 
the date of purchase of the NAVIEL product. 
This warranty is extendedbY'-NA VeTEL only to the 
original purchaser or user of the NA VTEL product.

,~;.': ''',t~ 

In the event a defect develops during the warranty 

period, NA VTEL will, atNA,VTEL's election, repair 

or replace the product with a new or reconditioned 

model of equivalent quality. In order to obtain 

performance of any obligatiq)n';under~the warranty, 

the purchaser mu.~t retf!.(I'JilQf#,.product to the 

designated service depot. NA VTEL will incur 

transportation expenses one way. ~ 


NA VTEL shall not be liable lor loss of the use of the 
NA VTEL product or other inc/dentals or consequential 
damages, expenses, economicalloss, or for any claim 
or claims for such damages;: expenses or economical 
loss. 

:':~"I- .. ~(~':.:::·J.·''''~ ~ 
This document contains proprietary information which is protected by copyright. 
All rights are reserved. No part afthis (1ocuroent may be photocopied, reproduced, 
or trj:1.nslated without the prior wriIf8.rllt:OT1'6e,?~ of Navtel Canada Inc • 
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SECTION 1 


INTRODUCTION 

1.0SCOPE 

This manual is a maintenance guide for NAVTEL 9440 Protocol Analyzer. The manual is organized In the following 
manner: 

Sectlon 2 lists other documents that should be used In 
conjunction with this manual. .-

Sectlon 3 covers the theory of operation for the internaI 
circuitry down to the component level. The 
exceptions are OEM components. In those instances 
only a system level description is provided. .-

Section 4 

Section 5 

Section 6 

provides a system verification procedure. 

includes a troubleshooting guide presented in a 
flowchart type format. The aim of the guide Is to 
isolate any faults on the 9440 to subsystem level. 

Is a list of bill of materials. 

Section 7 are assembly drawings and schematics for the 9440 
unit. 

.

-
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SECTION 2 
REFERENCE 

2.1 	 REFERENCE DOCUMENT 

The following documents should be used in conjunction with this service manual: 

1) 9440 Operators Manual 

2) SONY Mlcro Floppy Disk Drive Service Manual for 
model number MP-Fl7W-50L 

3) INTEL data sheets for the following list of IC's : 

- 80188 Mlrcoprocessor chlp 
- 82072 Floppy Disk Controller 
- 82716 CRT Controller 

4) Zilog data sheets for 8OC30 SerIal Communlcation 
Controller . 

...-... 

'2.2 SERVICE SUPPORT 

Any service support request or question regarding the content of this manual should be directed to: 

Quallty Engineering 
NAVTEL Canada Inc, 
55 Renfrew Drive 
Markham, Ontario 
Canada l3R 8H3 
Telephone: 416-479-8090 
Telex : 06-986189 
Fax:416-475~24 

NAVTEL 	 Sectlon 2-1 
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SECTION 3 


THEORY OF OPERATION 

3.1 GENERAL SYSTEM DESCRIPTION 

This sectlon of the manual will provide a descriptlon of the major subsystems shown In the 9440 System 
Block Diagram ( drawing #: 04-100041 B). All drawings referenced in this section are included in section 7 
of this service manual. 

The 9440 Is a multi processor system. There are two internal processor boards in the basic system. Both 
are based on the Intel 80188 CPU. The first processor board. whlch is referred to as the MAIN 
PROCESSOR CARD or MPC, Is a general purpose card for controlling all of the major subsystems In the 
unlt such as the disk drive. CRT, and keyboard interface. The second card, which is the DATA LlNK 
CONTROLLER or DLC, is a dedicated processor card for controlling the testing of the data communication 
circuitry. 

Other major subsystems in the 9440 are: 

- StatiUs Indlcator Board. 
- Power supply. 
- 3.5 inch high density disk drive. 
- 5 inch CRT display. 
- Keyboard. 

The disk drive used in the 9440 is a 3.5 inch high density drive with a formatted storage capacity of 1.44 M. 
The drive serves two purposes : first, the disk drive is needed because a disk operating system is 

, implemented for the 9440 and second, the disk drive allows for the stora ge of captured test data on 
diskette. 

The power supply is a triple output OEM unit from Computer Product. It is capable of operating from an 
input voltages of 85 to 264 VAC and a frequency of 47 to 440 Hz. The DC outputs provided by this unlt 
are: j'.OA @ 5V, 2.5A @ 12V and 0.7A @ - 12V. 

A 5 inch CRT display is used in the 9440 for operator interface and test status display. Normal mode of 
operation Is 40 columns by 20 rows. In the VT100 terminal emulatlon mode the screen is set up for 80 
colurnns by 25 rows. 

.-.. 

The Status Indicator Board or SIB provides the standard Navtel breakout on the RS232 interface. It uses 
the same breakout method implemented on other Navtel products such as the Datacheck 2 and the 
Datatest 2 + . 

.-... 

NAVTEL Section 3-1 
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,..-." 3.2 MAIN PROCESSOR PCB 

The 9440 MPC can be classlfiecl into six mai n functional blocks as illustratecl in figure 3.1. These functlonal 
blocks are : 

microprocessor 

memory 

CRT controller (CRTC) 

floppy disk controller 
support logic 
shared RAM bus and keyboard & serlal 
port controller. 

Each of these blocks are described in the followlng sections. 

3.2.1 Microprocessor 

The mlcroprocessor Is an Intel, 12 MHz BOC188 microprocessor, operating with zero wait
state memory. The devlce contains two OMA channels, three timers, an Interrupt 
controller and programrnable memory & peripheral chip-select generators. A OMA 
request can be Initiated by either the floppy disk controller or a device on the backplane. 
One of the timers is used as a waveform generator for an audlo speaker. Four externai 
interrupt lines are avallable to external devlces. Interrupt O is dedicated to MPC basecl 
devices. Interrupts 1 to 3 are reserved for backplane cards. The non-maskable Interrupt 
(NMI) is not used. 

There are 768 Kbytes of available, on-board RAM and a maximum of 128k of EPROM 
space for the user. The EPROM that is actually used has a 32k capacity, but they are 
packaged In 28-pln OIPs therefore, they can not be randomly inserted in the 32-pin EPROM 
socket. As a general rule, all EPROMs must be inserted Into the socket with their ground 
pin matching pin 16 of the sockat. Also note that the capacity of the EPROM is jumper 
conflgurable. The I/O and memory rnaps of the MPC are shown on flgures. 3.2 and 3.3. 
respectively. 

On power up, the processor accesses the EPROM and executes the disk-loader code 
which moves all the application software from disk to RAM. The EPROM is accessecl only 
on power up. After all the software has been loadecl, the EPROM is bank switched with the 
CRTC and its conflguration code Is executed. A similar switchlng operation is used to 
controI the flow of /CTS to the MUART. One mode allows /CTS to be passecl In ils 
entirety, and the other mode enables it always to the MUART. This Is done when it is 
necessary to fool the MUART Into believing it Is always Clear To Send. 

NAVTEL Section 3-2 
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Figure 3"1 MPC Block Diagram 
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Figure 3.2 MPC I/O Map 

FFoo-> FFFF STAND ALONE DEBUG BOARD 

8400-> FEFF RESERVED 

8000-> 83FF CHANNEL ATTENTlON TO DLC 

7400-> 7FFF RESERVED 

7000-> 73FF HARDWARE RESET TO DLC 

4500-> 6FFF RESERVED 

4400-> 44FF PARALLEL PORT 82C55 REG 

4300-> 43FF TURBO CARD DEBUG BOARD 

4200-> 42FF REAL TIME CLOCK REGISTER 

4100 -> 41FF SCSIDMA PORT 

4000-> 40FF SCSI REGISTERS (NOTE 5) 

3000-> 3FFF RESERVED 

1000 -> 2FFF BATTERY BACKUP SRAM 

0300-> OFFF RESERVED (PCS6) 

0280-> 02FF SEE NOTE 4 (PCS5) 

0200-> 027F SEE NOTE 3 (PCS4) 

0180-> 01FF SEE NOTE 2 (PCS3) 

0100·> 017F 82072 FLOPPY DISK CTRL (PCS2) 

0080-> ooFF SEE NOTE 1 (PCS1) 

0000-> oo7F 8256 MUART (PCSO) 

NOTE: 1) Write 1 to this port enables CRTC accesses. write oto 
enable EPROM accesses. 

2) On reset. ICTS Is passed to MUART. write 1 to this port 
to keep ICTS active. wrlte O to this port to pass ICTS 
toMUART. 

3) Reserved for bank switching backplane boards. 
4) Read at this port determlnes which board Is on the 

backplane. O = DLC. 1 = TURBO. 
5) SCSI stands for Small Computer System Interface, the SCSI 

DMA ports and registers are for future options such as the 
Hard Disk In the 9460 Turbo unit. 

NAVTEL Section 3-4 
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Flgure 3.3 MPC Memory Map 

FFFFF EPROM / CRTC RAM 
FOOOO 64K Bank Swltchable 

EFFFF EPROM / CRTC RAM 
EOOOO 64K Bank Switchable 

DFFFF 
00000 TURBO card (9460) 

CFFFF 
COOOO DLCcard 

BFFFF 

DRAMs 

8CXlOO 

7FFFF 

DRAMs 

40000 

3FFFF 

DRAMs 

00000 

-
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3.2.2 CRT Controller 

The CRT controller is a memory-mapped device with a maximum address space of 128k. 
This private RAM space is only accessible through the CRTC. The MPC can support the 
simultaneous use of both an internal CRT and an externai IBM-compatible TIL monitor. 
The CRT drive circuitry can operate either an intemal TIL or composIte CRT. Please note 
that the components needed to drive a composite CRT are not stuffed and are lett onlyas 
an option. 

3.2.3 Floppy Disk Controller 

The 3.5" micro-f1oppy drive in the unlt satisfies two purposes. Firstly. all software and 
software up-dates become easy and expedient by being disk-based. Secondly, quick 
data-capture by a fast disk drive makes the data conveniently portable. With a formatted 
disk capacIty of 1.44Mb. the system is capable of both large and high speed data capture. 
The 82072 floppy disk controller has the abillty to transfer data to disk at a rate of 500 
Kbltsjsec. The MPC can easily support a two drive system should the need ever arise. 

The 82072 is a highly integrated f10ppy disk controller with an on-chlp data separator. a 
precompensation delay write circult. a crystal oscillator and a 16-byte FIFO. The FIFO is 
tilled or emptied via OMA transfers for disk wrlte or read operations, respectively. OROO is 
reserved for 82072 OMA requests and the OMA acknowledge Is done by accesslng port 
101 H. The externai terminal count (TC) input is not used to end OMA transfers. Rather, it 
is implicitly supported through the use of the underrunjoverrun and end-of-track functions. 
The only dlfference between the two methods Is the latter will return an "abnormal 
termination" message. which can be ignored. 

A description of the interface signals between the controller and the disk drive is given in 
section 3.8.3. The presence of the 100 ohm series resistors in the vicinity of the f10ppy disk 
controller and the CRTC is to dam pen out destructive voltage undershoots. 

Jumpers are used in the vlcinlty of the disk-signal connector to allow for the 
interchangable use of both Sonyand Epson drives. The default configuration is set to 
accommodate the Sony drive. 

-
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3.2.4 Support Logic 

Erasable programmable logic devices (EPLD) were used to confine and, thereby, reduce 
the overall board area. Simple operations such as generating chip selects to EPROM, 
DRAM, disk drive selects, SRDY, and the baud rate clock for the 8256 MUART were easily 
implemented. Thus, a single EPLD replaced five 14-pin I.C.s in performing the same 
functions. Because the operationai speed of EPLD's are still relatively slow, as compared 
to discrete 74HCXX·s. only non-speed crlticallogic were replaced. It is for this reason that 
the DRAM RAS and CAS signals were implemented by fast, discrete 74ACXX series of 
CMOS logic and not by an EPLD. Rigid timing constraints imposed by the processor and 
the memory chips forced the migration to advanced CM OS logic. 

3.2.5 Shared RAM Bus 

All the necessary processor signals for the backplane cards are made available on the 
backplane. These cards are memory-mapped with reference to the OOC188 and -communication can be done through a shared memory area or by Interrupts. The address 
decoding is the responsiblllty of the backplane cards. The data bus buffer-enabling is 
handled simply by an eight-input AND gate and a stralght-forward concept. That is, the 
data buffer should be enabled when the processor's IDEN signal is active AND the 
processor is not accessing anyof the MPC-based devices. PCS5 on the backplane is -used for board ID, specifically DLC-type identification ( DLC = O, Turbo = 1 ). PCS4 is 
used for bank-switching. That is, by writing a code to a particular board, Its interface can 
be enabled for communlcatlon with the MPC. There can be many boards at the same 
address range and thelr activlty is mutually-exclusive, as indicated In the memory map. 
The general voltage level for the backpIane drivers and receivers are the following : 
Vih(min) = 2.1 V, ViI(max) = 0.9 V @3 V Voh(min) = 3.8 V, Vol (max) = 0.44 V @4.5 V. 

-
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3.2.6 Keyboard And Serlal Port Controi 

The keyboard and serial port contraIs were implemented by using a 8256 MUART. The MUAR' 
contalns two parallel ports, a UART, five counterjtlmers, and an Interrupt controller. The UART cal 
perform the dual function of either emulating a terminal port or a printer port, but not both. This i 
due to the fact that both ports share the same controilInes but have different external connectorf 
Basically, a tum-over adapter Is implemented here. These two ports are located on the transitiOI 
board along with the speaker and the reset button. The line driver Is a standard 1488 but the lin 
receiver is a 74HC14 with a resistor network to step down the valtage and to current limit the inpL 
signal. The two paralIei ports are used for the keyboard interface. As nine keyboard lines ar 
driven by one port on the MUART, the other eight lines are read y to sense the response of th 
keyboard on the other port. The keyboard consists of a simple, X-y grid matrix in which eac 
intersection represents a key board key. As one axis of the matrix is driven by the MUART, a ke 
depression would result In a rowand column connection and be detected by the MUART's "senSE 
lines. A simple translation table can determine the ASCII value of the depressed key. Electrostati 
dlscharge (ESO) protection has also been added to guard agalnst potentially harmful electri 
shocks from the user through the keyboard. This protection takes the form of buffers an 
clamping diodes. Since the MUART can also perform the function of an externai interru~ 
controller, all MPC-based interrupts are channelled into it and a global interrupt can be raised t 
the processor on interrupt O. The floppy disk controller interrupt and the "disk change" signals ar 
the only signals funnelled into the MUART. 

-


-
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3.3 DATA LlNK CONTROLl..ER 

The Data Link Controller (DLC) Is a data acquisition card which resides on the backpIane at its address on 
the memory map. It Is a slave processing card just like any other non-MPC card on the backplane. The 
core of the DLC consist of the processor, the share RAM interface, the Serial Communication Controller 
(SCC), the Transparent Synchronous Receivers (TSR), and the Test Port Interface Controller (rPIC). Figure 
3.4 is a block diagram of the DLC board and detalJ description of these various function blocks are 
described In the following sections. 

3.3.1 Shared RAM Interface Bus 

The DLC is a slave processor card which communicates with the MPC through 32k shared static 
RAM, int 1 to the MPC and a Channel Attentlon (CA) signal to the DLC processor which is an 8 Mhz 
80188. The arbltration between the DLC and the MPC for use of shared RAM is accomplished by a 
Gate Array Logic (GAL). Should simultaneous requests for the shared RAM occur, the DLC is 
given priorlty. The LOCK signals from the two processors are also used in the arbitration scheme. 
The reason It is used is not because the bus arbiter is not sound but because the two processors 
are operating at two different speeds (one being 50% faster than the other). There is the posslble 
scenario where the DLC is attemptlng a word read from the shared RAM and the MPC sneaks In 
between the byte reads and accomplishes a word wrlte to that same address. In this case, the 
DLC will incorrectly read the word. This LOCK signal should be actIve at the same time as any 
shared RAM accesses. Using LOCK with any memory accesses guarantees excluslve use of the 
shared RAM. The address decoding of the DLC's address is done by a GAL16V8·15. A GAL was 
chosen for the purpose of using a fast, re-programmable part in case the address range needs to 
be changed. At the time of implementation, EPLDs were not fast enough to do the job. Channel 
Attention (CA) is also generated by the GAL from a particular l/O access. The DLC also contains a 
board ID. This ID can be read by reading PCS5 which should return a zero. 

3.3.2 Microprocessor 

The CPU chip on the DLC is an 8 Mhz 80188 which has 32k of private CMOS static RAM and 32k of 
EPROM code (see figure 3.5 DLC memory rnap). The processor can be driven by either a 24 MHz 
or 16.128 MHz clock. The default frequency is 16.128 MHz. It was made jumper selectable in the 
event that the processor can be up-g rad ed to 12 MHz In the future. If the processor speed is 
increased then the 16.128 MHz clock must be jumpered to the TPIC and the Serial Communication 
Controller SCC must operate based on the external clock. 

-


-
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Flgure 3.4 OLe Block Diagram 
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Flgure 3.5 OLe Memory Map 

FFFFF 

F8000 EPROM 

F7FFF 

UNUSED 

18000 

17FFF 

10000 SHARERAM 

OFFFF 
08000 SCCANDTPIC 

07FFF 

00000 LOCALRAM 

-
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3.3.3 PIM/SIB Interface 

Any NAVTEL PHYSICAL INTERFACE MODULE (PIM) for the NAVTEL DT5B can be attached to the 
PIM port. If a PIM Is not attached then the SIB Is used. The line drIvers for the SIB port includes 
reed relays for physical separation from the lines (see figure 3.6). This is required to avold 
electrastatic damage to the swltches as was the case in uslng analog gates. The line receivers 
were implemented with 74C914s and resistar networks in the same way as In the MPC. The 
DLC/SIB Interface and the SIB block diagram must be examined at the same time rather than 
separately schematlc-wise. The entire SIB sectlon is controlled by two signal lines from the TPIC, 
that is DCE and DTE. When emulatlng elther DCE or DTE, that signal line must be actIve and the 
other line must be Inactlve. That is, when emulating a DCE, DCE = 1 and DTE = O. When line
monItoring is requlred, both DCE and DTE must be Inactive. The case of both DCE and DTE being 
active represents a total Inactive state. In summary, the unlt will drive the appropriate signals lines 
when emulating the respective data equlpment type and also properly recelve the conjugate signal 
lines. The line-monltoring condition Is a non-intruslve surveillance of the lines. 

3.3.4 Test Port Selection 

On power up, the DLC reads the PIM ID bits (N.B. 111 b = no PIM). If no PIM is attached, then the 
bullt-in RS-232C test port is used. otherwise the attached PIM Is used. 

Whenever an attached PIM is used the entire PIM bus is driven anta the built-in test port. In this 
way the local LED indlcators always reflect the state of the test interface in actual use. All breakout 
switches on the bullt-in test port must be closed and all customer equipment must be attached to 
the PIM rather than the bullt-in test port. Nate that this mode of operation is the conjugate of MON. 
The modes of operation for the built-In test port may be summarlzed as DCE, DTE. MON & PBD 
(ie.PIM Bus Display). (N.B. the SIB has been designed to decode PBD mode as the equivalent of 
MON except that the SIB PIM bus drivers are all disabled.) 
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Flgure 3.6 DLC INTERFACE AND SIB BLOCK DIAGRAM 
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3.3.5 Test Port Interface Controller 

The TPIC (Test Port Interface Controller) Is the interface controller chip developecl by NAVTEL to 
controI the signal flows from either the Physiesllnterface Module (PIM) port or the Status Indiestor 
Board (SIB) port through to the SCC. 

3.3.5.1 Test Mode Supported by the TPIC 

The TPIC supports the following functions : 

(1) 	 The ususl DTE/DCE/MON Interface modes are supported. 

The tests run on elther the built-In RS-232C test 

port or an externa! PIM. 


(2) 	 Software selectable sources are provided for the SCC's 

/RTXCA and /RTXCB inputs. 


(3) 	 Generate 2 timer gates to facilitate pulse width 

measurement. 


(4) 	 General purpose paralIei port. 

(5) 	 General purpose Interrupt inputs. 

3.3.5.2 DCE/DTE And Monitor Mode Support 

The signals DCE/DTE, MON, DCE, DTE from the TPIC are usecl to controi the direction of 
signals on the PIM bus. Assertlon of MON sets all signals as inputs. Negation of MON 
allows DCE/DTE to controi the dlrection of signals (see section 3.8.6.). 

3.3.5.3 Clock Multiplexing 

By setting bits 4 and 5 of the TPIC configuration register, one of four posslble clock 
sources is selected for the SCC /RTXCA input. "rhe functlon of the controi bits are as 
follow: 

Bit 5 Bit 4 Clock Selected 
(select 1) (select O) 

o o X10 pin ofthe TPIC is selectecl 
(le. 3.6864 MHz) 

o 1 X20 pin of the TPIC is selected 
(3.78752 MHz) 

1 o XTC pin of the TPIC is selected 

1 1 TC pin of the TPIC is selected 
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By setting bits 2 and 3 of the TPIC configuration register, one of four possible clock .-"""""' 
sources is selected for the SCC jRTXCB input. The function of the controi bits is as 
follows: 

Bit 5 Bit 4 Clock Selected 
(select 1) (select O) 

O O X10 pin ofthe TPIC is selected 
(ie.3.6864) 

O X20 pin of the TPIC is selected 
( 3.78752 MHz ) -

O XTC pin of the TPIC is selected 

1 RC pin of the TPIC is selected. 

-
By setting bits O and 1 of the TPIC configuration register, 
sources is selected to output on the TPIC XTC pin: 

one of four possible clock 

Bit 5 Bit 4 Clock Seleeted 
(select 1) (select O) 

O O TRXCA pin of the TPIC is 
selected. 

O 1 TAXCB pin of the TPIC Is 
selected. 

O low logic level (le. SPACE) 

1 high logic level (je. MARK) 

-


-
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3.3.5.4 Pulse Width Measurement 

The TPIC contains a subsystem to generate 2 timer gates to facilitate pulse width 
measurement (PWM) using timers O & 1 on the 80188 CPU chip. The pulse width 
measurement circuit has the following characteristlc : 

-the timebase is 2.016 MHz. 

-the results returned is 16 bits wide. 

-the triggering edge will be flXed to an ON/OFF transition. 

-the TC EX-OR RC source allows measurement of the phase 
difference between RC & TC (any progressive change In 
result values between repeated samples over time 
Indicates that a frequency difference exlsts). 

Writing the desired pulse source control bits to the PWM register in the TPIC will arm the 
pulse width circuit to begin measurement on the ON/OFF transition of the selected source 
on the PIM bus. 

The seleetor bits are encoded as follows: 

PWM Salact2 PWM Salact 1 PWM SalactO Sourca Salaeted 

O 
O 
O 
O 
1 
1 
1 

1 

O 
O 
1 
1 
O 
O 
1 

O 
1 
O 
1 
O 
1 
O 

1 

XTC from PIM bus 
TC from PIM bus 
RC from PIM bus 
TC EX-OR RC 
TO from PIM bus 
RO from PIM bus 
IRO, interrupt 
request input 
to TPIC 
IR1, interrupt 
request input 
to TPIC 

-
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When the selected source generates an ON/OFF transition, the signal TGO goes high .-""""" 
which enables the timer responslble for the OFF phase duration measurement. When the 
source subsequently generates an OFF/ON transition, TGO goes low and TG1 goes high 
whlch dlsables the OFF duration timer and enables the timer responsible for the ON phase 
duration measurement. Finally, a second ON/OFF transition causes TG1 to go low which 
disables the ON duration timer. 

The PWM interrupt goes high at this point to Inform the CPU that the 2 timers now hold the 
duration counts for the selected signal. The interrupt is cleared by either re-armlng the 
PWM clrcuit or masking out the PWMINT Interrupt source by setting the Interrupt mask 
register In the TPIC. 

3.3.5.5 General Purpose ParalIei Port 

A general purpose bytewide port Is provided on the TPIC to ease implementatian of such 
features as PIM ID determination, X.21 & ISDN hardware support. Each port bit direction 
is Individually programmable via a data direction register for maximum flexibllity. 

--
Any port bit configured as an input can read its current pin state transparently and will not 
be affected by a write. -
Any port bit configured as an output shall latch the current state to its pin during the active 
phase of the write strobe (ie. /CS.JWR) & will read back the current state on its pin. 

The type of externai Physical Interface Module attached (if any) may be determined by 
exarnlning the port bits assigned to the PIM ID inputs. These port bits must be configured 
as inputs. The PIM id. codes are as follows: 

PID PID PIDO PIM Interface Type 

O O O RS232/MIL188 
O O 1 V.11 
O 1 O RS449 
O 1 1 V.3S -1 O O Unassigned 
1 O 1 Unassigned 
1 1 O Unassigned 
1 1 1 No PIM attached. Default 

to bullt·in RS·232C test -port 
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A transition detector is included to generate a STATUS CHANGE (STCHG) interrupt 
whenever a port bit changes state. A STCLK input pin is provided to set the sampling 
period for the transition detector. The STCHG interrupt must be acknowledge by reading 
the port to determine the current pin states. 

A read of any even chip address will provide the CPU with the current data on the port 
pins. Note that reading the PIO at address 2 also resets the STCHG interrupt (ie. a read of 
addresses 0,4 or 6 does not reset the STCHG In1.). 

Note that the STCHG interrupt is fully maskable by setting the appropriate bit in the 
interrupt mask register in the TPIC. 

3.3.5.6 General Purpose Interrupt Inputs 

A pair of dedicated interrupt inputs are provided to support the TSR ASIC. These pins (IRO 
& IR1) are level sensitive inputs which funnel through the interrupt mask register (IMR) to 
the global interrupt output pin (INT). IRO & IR1 are also PWM sources. 
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3.3.5.7 TPIC Pinout (S8-pln PLCC) 

# Description 

1,35 

2,18,34,51 

65->68 

3->6 

23->25 

30 

29 

28 

11,12 

31 

45 

46,47 

8 

7 

VOO. The +5V power pins. 

VSS. The GNO power pins. 

00->03. 

04->07. The 8-bit bidirectional 
data bus. 

AO-> A2. Address line inputs. -
/CS. Chip select input. 

/RO. Read strobe input. -
fWR. Write st robe input. 

IRO,IR1. General purpose 
Interrupt inputs & PWM sources. 

RESET. All write registers are 
cleared, all programmable I/O pins 
go to a high impedance state and the 
INT pin assumes the test out 
function. 

INT. Global interrupt (& test 
out during reset) output. 

TGO,TG1. Externai timer gate 
outputs for PWM. 

X10. The 3.6864 MHz crystal 
oscillator input. 

X20. The 3.78752 MHz crystal 
oscillator input. 
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3.3.5.7 TPIC Pinout (68-pin PLCC) 

Pin # Descriptlon 

19->22 

13-> 17 

50 

48.49 

-

/RTS,/OTR./CTS,/CO. Tristate output buffers for 
SCC-originated modem control signals to the PIM 
bus. As a OTE, /ATS & /OTR are enabled. As a 
OCE, /CTS & /CO are enabled. All are disabled 
in MON mode. 

XTC,TC,RC,TO,RO. Clock &data signals. As a 
OTE, XTC & TO are outputs while TC,RC & RO are 
inputs. As a OCE, TC,RC &RD are outputs while 
XTC &TO are inputs. All are inputs in MON 
mode. All are available as PWM sources in any 
mode. 

OCE/OTE. Uniess over-rid den by MON, dedicated 
PIM bus signal directions are controlled by the 
state of this output. 

OTE,OCE. Individually decoded externai device 
tristate controi outputs. Normally controlled 
byOCE/OTE. 
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3.3.5.8 TPIC Address Map 

Addr Read Write Description 

O PIO CONF PIO = Port Input/Output. CONF = 
CON Figuration reg. 

1 IRR DDR IRR :: Interrupt Request Reg. 
DDR = Data Direction Reg. 

2 

3 

PIO* 

IRR 

PIO 

IMR 

* a read at this address will 
reset STCHG interrupt. 

IMR = Interrupt Mask Reg. -
4 

5 

PIO 

IRR 

PWM** 

N/A 

** a write to this port will reset the 
PWM interrupt. PWM = Pulse Width Measurement. 

N/A = no action. -
6 PIO N/A 

7 IRR N/A 
,..-.. 
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3.3.5.9 TPIC Register Description 

1. PIO: (read/wrlte) see section 3.3.5.5. 

2. OOR: (write only) 

Bltwlse tristate controi of the port output drivers Is performed by the OOR. A 1 written to 
a OOR bit enables the corresponding PIO output latch driver. All OOR bits are cleared 
during reset, which disables all PIO pin drivers. 

3. CONF:(wrlte on ly) 

bit 7 MON 

bit 6 = OCE/OTE 

bit 5 = RTCAS1 

bit 4 = RTCASO 

bit 3 RTCBS1 

bit 2 = RTCBSO 

bit 1 = XTCS1 

bit O :::: XTCSO 


MON bit, if set: 

- the OTE & OCE pins are reset uniess over-ridden by 

PIMSEL 


- The PIM bus pins TO, RO, RTS, CTS, CO, TC, RC, OTR 

& XTC are high impedance. 
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If reset: 

- The DTE & DCE pins decode DCE/DTE normally uniess over 
ridden by PIMSEL 

- The direction of the PIM bus pins TD, RD, RTS, CTS, CD, 
TC, RC, DTR &XTC depends on the conditlon of DCE/DTE 
bit. A1so see section 3.8.6 

- N.B. The PIM bus signals DSR, sa &RI are mapped over to 
the PIO, and are managed separately. 

DCE/DTE bit, if set: 

- The DTE pin is reset uniess over-rldden by PIMSEL -- The DCE pin is set uniess over-riclden by MON. 

- The PIM bus pin drivers for RD, CTS, CD, TC &RC are 
enabled uniess oveNidden by MON. -

If reset: 

- The DTE pin is set uniess over-ridden by MON. 

- The DCE pin is reset uniess over-ridden by PIMSEL 

- The PIM bus pin drivers for TD, RTS, DTR &XTC are 
enabled uniess over-ridden by MON. 

Bits Oto 5 are clock source select lines. see section 3.3.5.3 for detail description. 

-
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4. PWM:(write only) 

bits 4 to 7 are not used. 
bit 3 = PIMSEL 
bit 2 = PWMS2 
bit 1 PWMS1 
bit o PWMSO 

PIMSEL, if set: 

- The DTE &DCE pins are set. 

- All built-in test port RS-232 drivers are enabled. 

If reset: 

- The state of the DTE &DCE pins follow the condition of the DCE/DTE 
bit in the configuration register. See above. 

PWMS2,PWMS1,PWMSO bits select 1 of 8 sources for the PWM logic as per section 3.3.5.4. 

NOTE: 	 Writing to the PWM register resets the 
PWM interrupt and re-arms the PWM logic. 

5. IMR:(write only) 

bits 4 to 7 are not used. 
bit 3 = STCHG 
bit 2 PWM 
bit 1 IR1 
bit O IRO 

A set bit enables the corresponding interrupt to the globallNT output pin and makes that interrupt 
visible when the IRR is read. A reset bit disables the corresponding interrupt channel. 

STCHG - see 3.3.5.5 
PWM - see 3.3.5.4 
IR1 - see 3.3.5.6 
IRO - see 3.3.5.6 
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6. IRR:(read only) 

bits 
bit 3 
bit 2 
bit 1 
bit o 

4 to 7 are not used. 
= STCHG 
= PWM 
= IR1 

IRO 

A set bit indicates a pending enabled interrupt. 

3.3.5.10 CPU Interface Rules 

The data bus interface is designed to work with both Intel &Motorola style CPUs. Intel bus 
timing will not be elaborated on here. Motorola bus timing is accommodated by tying /RD 
low, jWR to RjW, and /CS to /E qualified byaddress. -
Read/write access & tristate enable/dlsable times are very fast and offer O wait state 
performance when interfacing with foreseeable generations of familiar CPUs. The chip 
simulation reports the worst-case propagation delay to be 75 ns. for the slowest path on 
the chip. -
The address must be stable for the entire duration of a TPIC read or wrlte access. Data 
from the CPU to the TPIC must be stable for the entire duration of a TPIC write access. 

Although the TPIC has not been characterized in the way that we are accustomed to 
seeing in peripheral chip data sheets, the following assumptions for A.C. timing are valid: 

Address setup/hold time tO/from /CS.(/RD+ jWR) > = Ons. 
Data setup/hold time tO/from /CS.jWR > = Ons. 
Read access time < = 75 ns. 
/CS.(/RD+ jWR) pulsewidth > = 75 ns. 
/CS.(/RD+ jWR) recoverytime > = 75 ns. 
Clock high/low times> =30 ns. (any pin which receives a clock ) 
I nput signal rise /fall times < = 20 ns. 
Clock frequency < = 10 MHz ( any pin which receives a clock ) -

I NAVTEL Section 3·25 
.----------------------------------------------------------~ 



9440 Service Manual 	 Section 3 

3.3.6 Serial Communication Controller 

A 80C30 SCC (Serial Communication Controller) is used on the OLC board. Oetails on theory of 
operation of this IC will not be included in this manual. For detial information on the 8OC30 please 
refer to Zilog data sheet. This section will concentrate instead on the how the 80C30 is used in 
this particular application. 

In general, Ch.A signals from the SCC are mapped to OTE functions & Ch.B signals to OCE 
functions. A detailed summary follows: 

I SCC pins 	 RS-232C pin 

TxOA(15), RxOA(13) TO(2) 
TxOB(25), RxOB(27) RO(3) 
jRTSA(17), jOCOA(19) RTS(4) 
jOTRB(24), jCTSA(18) CTS(5) 
jRTSB(23), jOCOB(21) CO(8) 
jTRxCA(14), jRTxCA(12) TC(15) 
jTRxCB(26), jRTxCB(28) RC(17) 
jOTRA(16), jCTSB(22) OTR(20) 

For clocking requirements, software selectable sources are provided by the TPIC to the SCC's jRTXC 
inputs. The sources Include the appropriate 1X dock on the test interface and 3.6864 MHz & 3.78752 MHz 
crystal oscillators external to the TPIC (see section 3.3.5.3). 

The SCC's PCLK runs at 8.064 MHz. 

The SCC's jTRxC pins will provide a 1X clock in phase-alignment with the test application. Internally, the 
SCC is capable of looping-back a 1 X clock from the jRTxC pin, sourcing a 1 X clock from the interna1 Baud 
Rate Generatot (BRG), or sourclng a 1X clock from the intemal receive OPLL 

The 3.78752 MHz crystal frequency is used to generate 1 X & 32X clocks for 110 & 134.5 bps operation. 

The 3.6864 MHz crystal frequency is used to generate 1X & 32X clocks for 50,75,150,200,300,600,1200. 
1800,2400,3600,4800,7200,9600,14400 & 19200 bps operation. 

The 8.064 MHz crystal frequency (PCLK) is be used to generate 1X clocks for 38400,48000,56000,57600, 
64000 & 72000 bps operation. 

NOTE : 	 the 32X clocks are required only in 
BOPjNRZI reception & some async (eg. 
1.5 stop bits or no 1 Xciock 
avallable) applications. 
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3.3.7 Transparent Synchronous Receiver 

3.3.7.1 Test Interface Requlrements 

The primary purpose of this chi P is to monitor ·outsync data" on a modem Ilnk. Outsync 
data is defined as the data between the "outsync character(s)" sent at or near the end of 
the previous fram e and the opening sync characters sent at the beginning of the next 
frame. 

The receivers in the see must either be huntlng for the opening sync pattern (ie. the 
receiver(s) are in stand by) or in sync and receMng with optlonal sync character strlpping ( 
le. the sync pattern only forces bit alignment when the receiver is In hunt). Determining the 
number of interframe flags while runnlng the see In BOP modes requlres externa I 
hardware. These restrlctlons inherent In use of the see are, in general, true of any multi
protocol serial communications controller. 

The purpose of the TSR (Transparent Synchronous Receiver) is to run in paralIei with an 
see and provide the hidden outsync data. This is possible because the TSR is designed 
such that there is no distlnction between hunt and normal receive modes. The data is 
received anytime there is a clock present and the receiver re-syncs anytime the 
programrned pattern has been detected. 

Bit alignment. normal receive data or sync, and receiver overrun status is available from 
the TSR on a character-by-character basis. The character length is programmable 
between 1 and 8 bits. The sync pattern is programmable between 1 and 16 bits with 
programmable "don't care" bits anywhere with in the overall 16-bit sync pattern. 

The TSR is capable of receMng NRZ or NRZI encoded data. Leading zeroes are 
automatlcally added into the received character (as far as the epu is concerned) 
whenever the programmed recelve character length Is less than 8 bits (this relieves the 
epu from masking out extra bits In software). 

The TSR may use the on-chlp sync pattern detection circuit or an externai sync detector (if 
a sync pattern longer than 16 bits must be accommodated). 
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3.3.7.2 TSR Pin Description 

Pin # Description 

13.24 VOO. The +5V supply pins. 

1, 12 VSS. The GNO pins. 

20->23 DO- > 03. 

2->7 04->07. The bldlrectional CPU intelfaee 
data bus. 

6->8 AO->A2.. Address Input bus from the CPU. 

9 ICS. Chip select input. 

10 IRO. Read strobe input. 

11 JWR. Write strobe input. 

14 RXC. Reeeive eloek input. RXO is 
eloeked in on the rising edge of RXC. 

15 	 RXO. Reeeive data input. May be 
eneoded NRZ or NRZI. 

16 	 IESYNC. Externally-generated 
syne input. 

17 RESET. Chip reset input. 

18 TEST. Factory test mode input. 

19 INT. Interrupt output. 
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3.3.7.3 TSR Register Address Map 

Addr Read Wrlte Descrlptlon 

O SREG LSYNC SREG = status register 
LSYNC = low sync register 

1 RCHAR HSYNC RCHAR = received character 
HSYNC = high sync register 

2 SREG LMASK LMASK = low mask register 

3 RCHAR HMASK HMASK =: high mask register .

4 SREG CREG CREG = controi register 

5 RCHAR N/A N/A = no action 

6 SREG N/A 

7 RCHAR N/A 

-
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3.3.7.4 Register Description 

1. SREG:(read only) 

bits 6 & 7 are not used 
bit 5 RXOR 
bit 4 RXCA 
bit 3 SYRX 
bit 2 = RXl2 
bit 1 RXL1 
bit O = RXLO 

RXOR (Receiver Overrun) : 

- becomes set If RCHAR was not read in time to prevent 
some loss of data between 2 successive character 
boundary or sync events. 

- is reset by a read of RCHAR. 

RXCA (Received Character Avallable) : 


- becomes set by a character boundary or sync event. 


- is reset by a read of RCHAR. 


SYRX (Sync Received) : 


- becomes set by a sync event 


- becomes reset by a character boundary event with no 

sync coincidence. 

RXl2,RXL1,RXLO (Received Character Length) : 

- indicates the width (= RXLn +1) of the character 
available in RCHAR. 
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2. RCHAR:(read only) 

The recelved character is read with the LSB (le. 1 st bit rec'd) aligned with bit O. If the 
programmed receive character length is less than 8 bits, then the dummy MSBs are 
automatlcally zero-filled. 

Reading RCHAR resets the RXOR and RXCA bits In SREG and also resets the INT pin. 

3. LSYNC,HSYNC:(write only) 

A sync pattern of up to 16 bits in length may be programmed by writing to the 
respective sync registers. In all cases of sync pattern length, the MSB (le. the last bit 
sent) of the pattern must be aligned with HSYNC.7 Inorder to guaranty LSB alignment 
of the received characters subsequently read from RCHAR. If parit y is used, then the 
programmer must allow for the appropriate bit field insertians in preparing the final data -
to be wrltten to the sync registers. The excess bits (ie. for sync pattern lengths < 16 
bits need not be assigned any particular value because they will be aligned with cleared 
mask bits In the appropriate LSBs of the mask registers. LSYNC & HSYNC are not 
affected by reset. 

4. LMASK,HMASK:(write only) 

A "don't care" mask for the sync pattern allows parIty insensltive sync pattern 
recognition and sync pattern length control. A 1 wrltten to a mask register bit enables 
the corresponding sync register bit for pattern matching while a O wrltten makes the 
same bit a "don"t care". The approprlate LSBs of the mask registers must be 
programmed with zeros when the desired sync pattern length < 16 bits. 

If all mask bits are reset, the n an interrupt with the RXCA and SYRX set in SREG will 
occur after every rlsing edge of RXC. 

LMASK & HMASK are not affected by reset. 

-


~, 
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5. CREG:(wrlte only) 

bits 6 & 7 are not used 

bit 5 =ESYNCE 

bit 4 = INTE 

bit 3 = NRZI 

bit 2 = RCL2 

bit 1 = RCL1 

bit 0= RCLO 


ESYNCE (Externa! sync enable) : 

if set, the /ESYNC pin provides character 

synchronization. 


if reset, the internai sync pattern detection logic 

provides character synchronization. 


INTE (Interrupt enable) : 

enables/disables (1/0) assertion of INT after a sync 
or character boundary event. 

NRZI (RXD decoding format) : 

selects NRZI/NRZ (1/0) data reception. 

RCL2,RCL l,RCLO (Programmed receive character width) : 


RCL2, RCL l, RCLO (Programmed receive character width) : 

character width = RCLn+ 1 (eg. RCLn = 4 for 5 bit 
characters). 

0< rang e < 9 

3.3.7.5 TSR Operation 

The receive data is single-buffered (le. there is no FIFO). Accordlngly, the TSR Interrupt 
must be serviced quickly to prevent receiver overruns. The most time-critical scenario is 
when a normal character has been received on the previous clock rising edge and sync 
pattern matching is satisfied on the next clock rising edge. Less than 1 bIt time response 
latency is required of the CPU (This is not as bad as it may sound because In effect the 
previous received character overlapped the sync pattern by all but 1 bit and was therefore 
a redundant preview of the MS sync pattern byte). In steady-state character 
synchronizatlon, the CPU response latency must not exceed the programmed (receive 
character wldth -1) bit times. When operating in paralIei with an SCC, the TSR will 
Invariably respond to events on the test Interface ahead of the SCC due to a lack of 
FIFOs. microcode delays, & serial delay lines. 
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The normal sequence of events is as follows: 

1) powerup reset. 

2) sync &mask programming. 

3) mode programming. 

4) normal receive interrupts. discard data because of indeterminate character alignment, 
SCC in hunt mode. 

5) sync interrupt. character alignment is now established. buffer SCC data. 

6) normal receive interrupts. discard TSR data until outsync characters are read from the 
SCC. -

7) normal receive interrupts. buffer TSR data. SCC in hunt mode. 

8) sync interrupt. discard TSR data. buffer SCC data, GOTO step 6). 

In steady-state character synchronization. the RXLn bits must always match the 
programmed RCLn value. otherwise a hardware error has occurred (ie. this should never 

happen). 


In all cases the RXLn bits must be < = the programmed RCLn value. otherwise a hardware 

error has occurred (ie. this shouId never happen). 


In all cases the RXLn bits report the RCHAR bit position received when the sync or 

character boundary event occurred. 


The sequence of events for each interrupt is as follows: 


1) a rising edge on RXC causes a sync or normal 

receive interrupt. 


2) the CPU reads SREG to determine the nature of 

the Interrupt. 
 -

3) the CPU reads RCHAR, the interrupt is reset. 

-
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3.3.7.6 MPU Interface Rules 

The data bus interface is designed to work with both Intel & Motorola style MPUs. Intel 
bus timing will not be elaborated on here. Motorola bus timing is accommodated by tying 
/RD low, /WR to R/W, and /CS to /E qualHied byaddress. 

Read/wrlte access & tristate enable/disable times are very fast and offer O wait state 
performance when interfacing with foreseeable generations of famlliar MPUs (the chip 
simulation reports the worst-case propagation delay to be 71 ns. for the slowest path on 
the chip). 

The address must be stable for the entlre duration of a TSR read or write access. Data 
from the CPU to the TPIC must be stable for the entlre duration of a TSR write access. 

Although the TSR has not been characterlzed In the way that we are accustomed to 
seelng In peripheral chlp data sheets, the following assumptlons for A.C. timing are valid: 

Address setup/hold time to/from /CS.(/RD+ /WR) > = Ons. 
Data setup/hold time to/from /CS./WR > = O ns. 
Read access time < = 71 ns. 

/CS. (/RD + /WR) pulse wldth > =71 ns. 

/CS. (/RD + /WR) recovery time > = 71 ns. 

Clock high/low times> = 30 ns. (any pin which receives a clock) 
Input signal rise/fall times < == 20 ns. 
Clock frequency < = 10 MHz (any pin which receives a clock) 
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3.4 SIS 

The SIB is the built in RS232 interface module on the 9440. As mentioned earlier. this is the default interface to 
user equipment If no other externai PIM is attached to the 9440. 

The SIB circuitry uses the same active break out technique as the NAVTEL DATACHECK 2 unit. The RS-232C 
Interface consists of two female 25 pin D connectors, with 25 SPST switches, 50 stake pins, and 12 pairs of dual 
red and green LEDs In- between. This sectlon also includes a positive and negative source for mark and space 
levels and a set of monitor LEDs. 

There are 12 separate RS-232C drivers located on the OLC board allowing the 9440 to drive all of the OTE (TO, 
RTS, OTR, XTC ) and OCE (RO, ers, OSR, CD, TC, RC, RI, sa ) signals to either a mark or space level. There 
are also 12 receivers for receivlng OTE and OCE signals. 

The LED circuit is an emitter-follower transistor amplifier with res1stors in the collector legs of the clrcuit to 
prevent any direct semiconductor path between the power ralls. 

-

-
-
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~ 3.5 CRT MONITOR DESCRIPTION 

3.5.1 General Description 

A 5 inch solid state raster scan green CRT monitor is the internai display used on the 9440. The 
CRT is an OEM component from Kristel, model number 65TP-JB1. The unit is designed for high 
quaiity display of alphanumerics and graphics. 

The monitor requires separate TTL compatible input signals for operation. The separate signals 
are 1) vertical sync, 2) horizontal sync, and 3) video. The signal amplitude is typically 2.4 volts 
minimum positive oriented. 

3.5.2 Electrical Specification 


Synchronization 


- Horizontal: 

1) 16.66 .±. 0.27 KHz, positive polarity. 

2) 4.5.±. 1 us pulse width 


- Vertical: (40 column by 20 row mode) 


1) 60.9 .±. 0.3 Hz, positive polarity. 

2) 180 .±. 80 us pulse width. 


(80 by 25 mode) 


1) 59.5.±. 1.7 Hz, positive polarity. 

2) 180 .±. 80 us pulse width. 

Video - positive polarity, +5V CMOS level signal. 


Blanking Time - see timing diagram, section 3.5.3. 


Viewing Area Size - 40 by 20 mode:7.0 cm high by 9.4 cm wide. 

- 80 by 25 mode:7.4 cm high by 9.4 cm wide. 

Video Performance - up to 750 lines centre resolution. 
- bandwidth up to 25 MHz. 
- high intensity bit input capability. 

Power Input +12 VOC .±. 0.2 VOC, 12 watt max. 
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3.5.3 eRT Timing 

B0 +/- 1 ldäec;K ~ 
~.5 +/- 1 usec

HSYNC n 
~If;; usec::K ~ 

ACTJ:VE 
HORI:ZONT~ ~.s usec:ZONE: =:?i I 

180 +1- 60 USect( ~ 
~6.4+1-0.1 rnsec 

VSyt.tc 
(40Y..20) n 

.15.a msec:K ~ 
ACTIVE 
VERTICAL ~.5 rrrsecZQNE =:?i I 
(40X.20) 

180 +1- 80 ys;.ecK ~ 
6.8 +1- 0.5 rnsec 

VSYNC: 
(80".....25) 

l~,~ rnsecK ~ 
ACTJ:VE 
VERTIa::L ~.2 msec:ZOI'E =:?i I
<:80><25) -
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~ 3.6 DISK DRIVE DESCRIPTION 

3.6.1 General Information 

The disk drive used on the 9440 Is a SONY 3.5" Mlcro Floppy Disk Drive. The drive is selected 
because of the features offered. These include : a low profile, a low power consumption, single 
power voltage. light weight, ruggedness and high reliability. 

3.6.2 Specification 

3.6.2.1 Configuration 

The drive consists of ReadjWrite heads, head positioning mechanism, disk motor, 
interface logic circuit and ReadjWrite circuit. 

3.6.2.2 Physical Dimension 

Height 25.4 mm ( 1.0 inch ). 
Width 101.6 mm (4.0 inches). 
Depth 150.0 mm (5.9 inches). 

3.6.2.3 Weight 

Weight 425 g (0.94 pound ). 

3.6.2.4 Performance 

NOTE: 

1) 	 The SONY Micro Floppy Disk Drive can operate in either normal density 
mode or high density mode. In the 9440, the drive is used In the high density 
mode only. Therefore all performance specification outlined in this section is 
for the high density mode operation only. 

2) 	 The SONY drive detects high density disk through the existence of a hol e in 
the diskette and switch to high density mode operation automatically. 

Recording Capacity ( unformatted, MFM ) 

- 2.0 Mbytesjdlsk, 1.0 Mbytesjsurface. 

Transfer Rate 

- Burst transfer rate: 500 kbitsjsec. 
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Access Time 

- Track to track slew rate: 3 msec min. 
- Head settling time: 15 msec max. 
- Motor start time: 500 msec max. 

Functional 

- Rotation speed : 300 rpm + 1.5%. 
- Recording density : 17434 BPI. 
- Track density : 135 TPI. 
- Number of cylinders: 80 
- N umber of Tracks : 160 
- Readjwrite heads : 2 

Reliabillty -
- Mean time between failures (MTBF) : 30,000 POH. 
- Mean time to repair (MTTR) : 30 minutes. 
- Preventive Maintenance (PM) : not required 
- Component life: 5 years or 15,000 POH. 
- Error rate: 

1) soft read error, less then 1 per 10 
bits read. 

-
2) Hard read error, less than 1 per 10 

bits read. 

3) Seek error, less than 1 per 10 seeks. 

Input Power Requirements 

- Power Consumption : 

1)Standby 0.1 W max. 

2)Operation (readjwrite) 1.1 Wtpy. -
- Supply voltages : 

Voltage Max.Ripple Current -
+5.0V + 10% O.1Vpp 	 20 mA max. (stand by) 

220 mA typ. (readjwrite) 
680 mA max. (motor starts) 
890 mA max. (step during 
motor rotates ) 
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3.6.3 	Signallnterface 

3.6.3.1 	 DC Characteristics of Interface Signals 

Output signal from drive: 

-CMOS open drain driver is used for the output. 
output voltage (VOH) Open 

(VOL) 0.4 V max. 
(IOl) 48 mA max. 

-MPC interface : 1 K ohm pull-up reslstor are put on each 
output line from the drive. 

Input signal to drive: 

-Input voltage (VIH) : 2.2 V min. 
(Vll) : 0.8 V min. 

-MPC Interface : 74HCT240 driver IC is used. 

3.6.3.2 Interface Signal Definition 

See section 3.8.3. 
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3.6.4 Timing Requirement 

3.6.4.1 Head Access 

DRIVE SELECT r--:ft
h--------------------~~ 

Tl 

J-
T2! 

-L 
T3 j 

I 
J. 

T4 

T6 

I T5 

L 

T7 I 

DIRECTION 

STEP -1- -
Tl 0.5 usec min. 
T2 0.5 usec min. 

T3 3.0 msec min. 

T4 0.5 usec min. 

T5 0.5 usec min. 

T6 18 msec min. 

17 0.5 usec min. 

3.6.4.2 Track 00 Signal 

DIRECTION 

-
STEP 

I 
TRACK 00 

FTl ~ ~ T2 ·1 

T1 2.9 msec max. 
T2 2.9 msec max. 

~. 
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3.6.4.3 Write Data Timing 

DISK IN- --l inser ted 
out 

SELECT 

STEP 

MOTOR 
Oli 

READY 

...-.... 
HEAD 

SELECT 

't'lRITE 
GATE 

WRITE 
DATA 

Tl T7 

T2 

T4 

T1 0.5 usee min. T7 0.5 usee min. 

T2 18 msee min. T8 585 usee min. 

T3 500 mseemax. T9 4.0 usee max. 

T4 0.5 usee max. T10 150 nsee min., 1000 nsee max. 

T5 100 useemin. T11 see sectian 3.8.3 

T6 4 usec max. 


NOTE: 	 The DISK-IN sensor signal inside the drive is high when a disk 
is inserted in the drive. 
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3.6.4.4 Read Data Timing 

DISK IN* --.-J inserted 
out 

SELECT 

MOTOR 

Tl 

T2 

T3 

-
ON 

READY 

STEP 

WRITE 
GATE 

HEAD 
SELECT 

Valic Reac 
Data 

T1 0.5 usee min. 
T2 500 msee min. 
T3 500 msee max. 
T4 O see max. 

'1'8 


,...-.." 

-


T5 
Ta 
T7 

T10 


-
18 msee max. 
615 usee max. 
100 usee max. 
350 nsee min.• 550 nsee max. 

.,-", 
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3.6.4.5 Index Pulse 

INDEX 
Tl l 

.-------Ir---

Tl* 198 msec min., 200 msec max. 

T2 1.5 msec min., 1.7 msec max. 


NOTE * When the disk motor rotation is at the steady state. 

3.6.4.6 Disk Change 

- in 
out I 


Tl+ 


DISK IN* 

• ..
T3"~ 

DISK CHANGE 
I- 

RESET 

04T2+~ 

DISK 

CHANGE 


Tl 0.5 usec max. T3 1.0 usec min. 
T2 1.0 usec max. 
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3.7 POWER SUPPLY 

3.7.1 	 General Description 

The OEM power supply used in the 9440 is from Computer Produets, model number: XLSO-7601. 
It is a universal input 50 watt switehlng power supply. Universal input voltage eliminates the need 
for an externai 115/220 VAC system switeh and cable assembly. Failures due to improper input 
voltage are eliminated. 

The XLSO-7601 will maintain regulation down to zero eurrent on all outputs, eliminating the need for 
preload resistors at light loads. Standard features of this power supply are: 

- 85 VAC to 264 VAC eontinuous input. 

- Overvoltage protection. 

- Output short eireuit protection. 

- 16 mSee hold-up time 

- CSA/ULjVDE approved. 


-
3.7.2 Output Characteristic 

Output Output Current Ripple Total 

Voltage Minimum Max.{1) Peak{2) P-P{3) Regulation (4) 
 ....-.. 

+5.1V{ll) OA 7.0A 7.0A 50mV .±. 2.5% 
+12V (12) OA 2.5A 5.0A 120mV .±.5% 
-12V OA 0.7A 1.0A 120mV 	 .±.5% 

NaTE: (1 ) Foreed air eooled, 20CFM at 1 atmosphere. 

(2) 	 Peak outputs lasting less than 1 minute with duty 
faetor less than 5%. During peak loading the -outputs may go outside of total regulation limits. 

(3) 	 50 MHz bandwldth, peak to peak. Measured 
differentially. -(4) 	 Total Regulation is defined as the statie output 
regulation at 25 degree C. Ineluding Initial 
toleranee, line voltage within stated limits, load 
eurrent within stated limits, and output voltages 
adjusted to their factory setting. A1so, for 
stated regulation : 11/12 < 5. 
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~ 3.7.3 Electrical Characteristics 

Parameter CondItlon 	 limits 

Input Voltage All rated load eonditions 	 85V AC to 264VAC 

Input Frequeney 47Hz to 440 Hz Range 
Input Surge High line, eold start 20Amaximum 
Current 

Condueted RFI 	 Meets FCC and VDE 
limit B 

......... 	 Safety Ground 132VAC, 60Hz 0.2 mA maximum 

Leakage eurrent 


Output Voltage +5Voutput 	 + 3% 
Adjustability 

.......... 

Line Low line to high line, 	 0.3% 
Regulation 	 full load, all outputs 

Overshoot! Turn-on None 

undershoot 


...-... 
Transient +5V output, 2.5A to S A SOOmV peak transient 
Response load ehange settling to within o.S% 

in SOOus 
+ 12V output, 1A to 2A load 	 300mV peak transient 
ehange 	 settling to wlthin 0.5% 

In SOOus 

Tem perature All outputs + 0.03% per degree C 
Coefficient maximum 

"....., 
Overvoltage +5V output 6.25V + 0.7SV 
Proteetion 
Threshold 

Total Output Continuous, 50 degree C 	 OWto SOW,-.. 
Power 	 amblent 


Peak 60W 


Hold Up SOWoutput power,85VAC Input 	 8mS 
Time 	 110VAC 16mS 


170VAC 60mS 

220VAC 100mS 


Effieieney 100VAC input, SOWoutput 65% minimum 
power 

...-.., 
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3.7.4 Connector Pinout 

J1 

J2,J3,J4 

Pin 1 
Pin 2 

Pin 1 
Pin 2 
Pin 3 
Pin 4 

ACHot 
AC Neutral 

-12VDC 
+ 12VDC 
Return 
+SVDC 

-
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~. 3.8 INTERCONNECT SUMMARY 

3.8.1 MPC Backplane SHARE RAM Bus Speclflcation 

Pin# Signal Name I/O Funetional Deseription 

1•••8 SAO ... SA7 O Address lines (latehed and buffered) 

9•..16 SA8 ... SA15 O Address lines (buffered) 

17••20 SA17••• SA19 O Address lines (latehed and buffered) 

Comment: All address deeode timing 
ealeulations (for bus resident 
devices) must be made with respect to 
ALE going low (inactive). 

21 •.28 SADO... SAD7 I/O Bus data lines (buffered) 

"""" 

............ 29 NSDEN O 

Comment: AC245 buffer is used. OE' 
signal for that buffer is supplied by 
PAL deviee and Is factored by DEN' 
signal. This eliminates any problem 
with data setup/hold on 80C188 bus • 

DEN' eontrolline buffered 

30 SDTR O D'rR eontrolline buffered 

31 NSSRD O RO' eontrol line buffered 

32 NSSWR O WR' eontrol line buffered 

33 SMIO O NS2 status signal ( low means 1/00 
transfer, high means memory transfer; 
( late hed and buffered ) 

.-... 34 

35 

SALE 

S2XCLK 

O 

O 

ALE controlline buffered 

24 MHz eloek signal, buffered, no 
skew with respeet to 80188 X1 eloek 
input. 

,-., 36 RDYNWT Ready signal from the bus used to 
insert the wait states during 1/0 
transfers. 

37 NSLOCK O LOCK signal buffered 

38 NSRES O Power on reset signal 

39 SDRQ1 DMA ehannel1 DRQ input, buffered 

40 SINT1 Interrupt input, buffered 
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.---. 
Pin# Signal Name I/O Functional Description 

41 SINT2 Interrupt Input, buffered 

42 SINT3 I Interrupt input, connected to EPLD 

43 SNPCS4 O Peripheral CS' line 

44 SNPCSS O Peripheral CS' line 

46,48,SO 
52,54,56, 
58,60 

49,S1, 
53,55 

GND 

+SV 

N/A 

N/A 

Ground 

DC power supply + SV -
45,47 +12V N/A DC power supply + 12V 

57,59 -12V N/A DC power supply -12V -
NOTE: 1) 

2) 
I/O stands for Input/Output in the above table. 
A signal is define as input or output with respect to the 
MPC board. For example, SAO to SA7 are output signals from 
the MPC board. 

,............ 

-


-.. 
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3.8.2 Internai eRT Interconnect Specification 

Pin# 

1 

2 

4 

5 

6 

7 

8 

9 

10 

".........". 


Signal Name l/O Functional Description 

System ground Ground Reference 

Not used 3 Remote Brite Lower end of the remote 
brightness control pot on the MPC 

Remote Brite Center arm of the remote brightness controi 
pot on the MPC 

Not used 

H Horizontal sync 

+12V + 12V power input 

VID Video 

V Vertical Sync 

System ground Ground reference 

NOTE: All signals are at TTL leveis, low is between O to 
0.8 Vand high levels are between 2.4 volts and 5.0 
volts. 
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3.8.3 Disk Drive Interface Bus 	 ~ 

Pin# 	 Signal Name l/O Functlonal Description 

1 NDSKCHG RST O 	 Disk change reset. If this signal is 
true (Iow) whlle a drive Is selected. 
the NoSKCHG line becomes false (high) 
when a disk is inserted. 

2 NDSKCHG 	 Disk change. This line is true (low) 
whenever a disk Is removed from the 
drive. The line remalns true until 
both of the followlng condltions are 
met: 
(a) 	 A disk Is inserted. 
(b) 	 NDSKCHG RST signal Is low when 

the drive is selected. -
3 GNO N/A 	 Signal ground. 

4 N IN USE O 	 In use. When this line is low and 
drive is selected, the IN USE lamp 
turns on. When this line is high or 
the drive is not selected, the lamp 
is off. 

5 GNO N/A 	 Signal ground. 

6 NDS3 O 	 Drive select O. The select line for 
drive 3 is used to enable or dlsable 
all other interface signals except a 
NMOTOR line. When the select line is 
true (Iow), the drive is enabled and 
considered active. When the select 
line is false (high), the disk drive -,will ignored all Inputs from the MPC 
FoC and all drive outputs are 
dlsabled. This line Is not used by 
the MPC board since the 9440 will 
only support 2 disk drives ( drive O 
and drive 1). -

7 GNO N/A Signal ground. 
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Pin# Signal Name I/O 	 Functional Oescription 

8 NINOEX 	 Index. When the drive is selected, a 
true (Iow) pulse is generated on this 
line by each revolution of the 
spindie. 

9 GNO N/A 	 Signal ground. 

10 NOSO O 	 Disk drive select O. ( see NOS3 ) 

11 GNO N/A 	 Signal ground. 

12 NOSl O 	 Disk drive select 1. ( see NOS3 ) 

-, 13 GNO N/A 	 Signal ground. 

14 NOS2 O 	 Disk drive select 2. ( see NOS 3 ) 

15 GNO N/A 	 Signal ground. 

16 NMOTOR O 	 Motor on. When this signal is true 
~ 	 (Iow) and a disk is inserted, the 

spindle motor starts to runa When 
this line is made false (high) or 
a disk is ejected, the spindle motor 
decelerates and stops. However, if 
the NMOTOR signal become false (high) 

~. 	 during either a write or erase 
operation, the disk motor does not 
stop rotating until both the ERASE 
GATE signal and the NWRGATE signal 
become false (high). 

17 GNO N/A 	 Signal ground. 

18 NOIR O 	 Oirection. When a drive is selected, 
a false (high) levelon this input 
causes a NSTEP pulse input to move 
the Read/Write head away from the 
disk spindie. A true (Iow) level 
causes a NSTEP pulse input to move 
the Read/Write head toward the drive 
spindIe. 

""" 19 GNO N/A 	 Signal ground. 
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I Pin# Signal Name I/O FunctionalOescription .'-" 

20 NSTEP O Step. When a drive is selected, a 
true (Iow) pulse on this line causes 
the ReadfWrlte head to move to the 
adjacent track. The dlrection of the 
head movement Is determlned by the 
status of the NOIR signal at the 
tralllng edge of the pulse. The step 
operation can be performed even If 
there is no disk Inserted In the 
drive. 

21 GNO N/A Signal ground. -22 NWROATA O Wrlte data. Ifthe NWRGATE signal is 
true (Iow), a true pulse (Iow) on the 
NWROATA line causes a bit to be 
wrltten on the disk. Pulses on this 
line Is neglected when NWRGATE signal 
is false (high). 

23 GNO N/A Signal ground. 

24 NWRGATE O When this line Is made true (Iow) 
while a drive is selected, the wrlte 
current circults are enabled and 
information may be written under the 
controi of the NWROATA output. 

25 GNO N/A Signal ground. 

26 NTRKOO Track 00. This line is true (Iow) 
when the drive is selected and the 
Read/Write head Is positloned on 
trackOO. 

27 GNO N/A Signal ground. -28 NWP Write protect. If a wrlte protected 
disk is inserted while a drive is 
selected, this line becomes true 
(Iow) and the drive will not be able 
to wrlte data. At all other times, 
except when the disk Is eJected whlle 
the drive is selected, this line 
becomes false (high). 

-
29 GNO N/A Signal ground. 

30 NROOATA Read data. When the drive is 
selected, a true (Iow) pulse is 
generated on this line every time a 
bit is detected. 
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Pin# Signal Name 1/0 	 Functional Oescription 

31 GNO NIA 	 Signal ground. 

32 NHOSEL O 	 Head select. When the drive is 
selected, a true (Iow) levelon this 
input causes Head 1 (upper) to be 
selected. A false (high) levelon 
this input will cause Head O (lower) 
to be selected. If the NHOSEL signal 
changes during elther a write or 
erase operation, the head Is not 
changed until both the ERASE GATE and 
NWRGATE signal become false (high). ,-. 

33 GNO NIA 	 Signal ground. 

34 NCHG/ROY 	 Ready. This line is true (Iow) when 
all of the following conditions are 
met: 

(a) 	 The drive is seleeted. 
(c) 	 The NMOTOR signal is true 

(Iow). 
(d) 	 The motor rotationai speed 

settles with 300 rpm +1- 10%• 
....-..,.. 
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3.8.4 Keyboard Interface 

Pin# Signal Name l/O Functional Description 

1 SHIFT SHIFT key sense line. 

2 CONTROL I CONTROL key sense line. 

3 LOCK I LOCK key sense line. 

4 ORO O Drive line O. 

5 SO I Sense line O. -6 DR1 O Drive line 1. 

7 S1 I Sense line 1. 

8 DR2 O Drive line 2. 

9 S6 I Sense line 6. -
10 DR3 O Drive line 3. 

11 S5 I Sense line 5. 

12 DR4 O Drive line 4. 

13 S4 I Sense line 4. 

14 DR5 O Drive line 5. 

15 S3 I Sense line 3. 

16 DR6 O Drive line 6. 

17 S2 I Sense line 2. 

18 DR7 O Drive line 7. 

19 S7 I Sense line 7. 

20 DR8 O Drive line 8. -
-

-
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3.8.5 Transistion PCB Interface .--... 
The purpose of the transistion PCB is to take MPC signals from a single 14 conductor rlbbon cable and break out 
the signals to three externa I connectors. These connectors are for the terminal emulation port(OTE), printer 
port(OCE) and externa I CRT monitor port. The signals carried by the ribbon cable are described below: 

Pin# Signal Name 1/0 Functional Oescription 

1 RESET Reset signal to the 80188 CPU. 

2 GNO N/A Signal ground. 

.--. 3 GNO N/A Signal ground. 

4 SPKR O Audio speaker signal. 

5 +12V N/A +12V DC supply. 

6 RO I/O Receive data line to RS232 OTE and 
.-.. OCE connectors . 

7 TO I/O Transmit data line to RS232 OTE and 
OCE connectors. 

8 CTS O For OTE emulation this is the CTS 

..-.... output signal from MPC. For OCE 
emulation this is the OTR output 
signal. 

9 GNO N/A Signal ground. 

10 GNO N/A Signal ground. 

11 INTENS O Intensity signal to externai CRT 
monitor. 

12 HSYNC O Horizontal syn c signal to externa I 
CRT • 

.-.. 13 NVSYNC O Vertical sync signal to externa I CRT. 
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Pin# Signal Name I/O Functional Description 

14 VIDEO O Video signal to externa I CRT. 

NOTE: 1) Input/Output (I/O) definition Is with reference to the MPC board. 

2) RO and TO signals could be either input or output depending on 
which mode (le. DTE or DCE) that the MPC is emulatlon. 

3) The RTS and DTR signals on the RS232 DTE emulatlon port are always 
asserted (le. reslstive pullup to +12V DC, see PCB schematle, drawing 
# 04-100285B ). 

4) The DSR and CD signals on the RS232 DCE emulation port are always -asserted. Furthermore the CTS signal is looped to RTS. 

5) All video signals are TTL leveis. 

-

-

NAVTEL Section 3-57 



9440 Service Manual Section 3 

3.8.6 PIM Interface Bus 

I/O 
Pin# Signal Name DCE DTE Funetional Deseriptlon 

1,2 GNO N/A N/A RS-232C signal & system ground. 

3 +12V N/A N/A + 12V power supply line. 

4,6 +5V N/A N/A +5V power supply line. 

--. 5 -12V N/A N/A -12V power supply line. 

7 RC OUT IN Reeeive eloek, this signal eould 
be selected as a souree to the 
Pulse Width Measurement (PWM) 
eireuit implemented on the DLC 

.-., TPIC ehip . 

8 TC OUT IN Transmit eloek, PWM souree. 

9 XTC IN OUT External el ock, PWM souree. 

10 RO OUT IN Reeeive data, PWM souree. 

~ 11 TO IN OUT Transmit data, PWM souree. 

12 NSQ OUT IN Signal quaiity, supported via 
general purpose port on the DLC 
TPIC ehip. 

13 NCD OUT IN Carrier deteet, this signal is one 
of the sourees for the 80C30 SCC 
interrupt request on the DLC 
board. 

14 NCTS OUT IN Clear to send, SCC interrupt 
.-. souree • 

15 NRTS IN OUT Request to send, SCC interrupt 
souree. 

17 NDSR OUT IN Data set ready, supported via 
,-. TPIC's general purpose port. 

18 NDTR IN OUT Data terminal ready, SCC interrupt 
souree. 

19 NRI OUT IN Ring Indieator, supported via 
TPIC's general purpose port. 

20 SYNC OUT OUT Supported via TPIC's general 
purpose port. 
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r-	 I/O 
~________ ___________ __ _____F_u_n_~_lo_n_a_1_o_e_sc_r_lp_t_lo_n__________~S_lg_n_a_IN_a_me O_C_E O_TE 

21 PI02 IN IN 

22 EVENT IN IN 

23 PI01 IN IN 

24 MON OUT OUT 

25 PIOO IN IN 

26 OCENo'rE OUT OUT 

PIM 10 line 2, supported via 
TPIC's general purpose port. 

Supported via TPIC's general 
purpose port. 

PIM 10 line 1, supported via 
TPIC's general purpose port. 

Monitor mode, when asserted all Of 
the above signals are set as 
inputs. 

PIM 10 line O, supported via 
general purpose port, 

OCE/OTE mode, sets direction of 
above signals. 

-.. 

-

NOTE: (1) The signals OCENOTE & MON controi the direction of 

signals on the PIM bus. Assertion of MON sets all signals as inputs. Negation of MON 

allows OCENOTE to 

controi the dire~ion of signals as indicated under the I/O column in the above table. 

Lastly the definition of input/output is with respe~ to the OLC board. ----. 


(2) 	 PIO 2 to PIO 1 are used to identify the type of PIM 
attached on the PIM bus. The PIM 10 signals are defined 
as follow: 

PI02 PI01 PIOO 

O O O 
O O 1 
O 1 O 
O 1 1 
1 O O 
1 O 1 
1 1 O 
1 1 1 

PIM Interface Type 

RS232/MIL188 
V.11 
RS449 
V.35 
Reserved 
Reserved 
Reserved 
No PIM attached. 

When no PIM Is attached, the sie will be the defaulted interface to the clrcult under 
test. 
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.......... 3.8.7 SIB Interface Bus 

Pln# Signal Name I/O Functional Description 

1 RXRTS RTS signal received from a RS232 
DCE interface. 

2 RXSD DCE transmit data Input. 

3 RXXTC DCE externa I clock input. 

4 RXDTR I DCE data terminal read y input. 

--.. 5 TXTC O Transmit clock output to the RS232 
DCE interface. 

6 TXRC O DCE receive clock output. 

7 TXDSR O DCE data set ready output. 

I""'. 8 TXCD O DCE carrier detect output. 

9 TXRD O DCE receive data output 

10 TXCTS O DCE clear to send output. 

11 TXSQ O DCE signal quaiity output. 

"...-.... 12 TXRI O DCE ring indicator output. 

13 TXRTS O Request to send output to the 
RS232 DTE interface. 

14 TXSD O DTE transmit data output. 

15 TXXTC O DTE externa I clock output. 

16 TXDTR O DTE data terminal ready output. 

17 RXTC Transmit clock signal input from 
the RS232 DTE interface. 

""' 18 RXRC DTE receive clock input. 

19 RXDSR DTE data set ready input. 

20,- 21 

RXCD 

RXRD 

DTE carrier detect input. 

D"rE receive data input. 

22 RXCTS DTE clear to send input. 
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I Pin# Signal Name 1/0 Functional Oescriplion 	 .-. 
23 RXSQ OTE 81gnal quaiity input. 


24 RXRI I OTE ring indicalor input. 


25,26 NOUSEO N/A 


27,29 +12V N/A + 12V power 8upply line. 


31,32 -12V N/A -12V power supply line. 


28,30, GNO N/A Signal ground. 


NOTE: 	 1/0 (Input/output) definHlon for a signal 18 wHh respect 

lo the OLe board. 
 -


-. 


_. 
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SECTION 4 

TEST AND MAINTENANCE PROCEDURE 

4.1 SYSTEM TEST PROCEDURE 

4.1.1 Introduction 

This procedure will describe the system tests used to verify the correct operation of the 9440 unit. 

4.1.2 Equipment 

The following is a list of equlpment requlred for this test: 

25 pin "D" type loopback connector 
26 pin row header loopback connector 
9440 system disk 
Navtel Datatest 3 unlt 
Digital Multimeter 

4.1.3 Set Up 

a) Plug the power cord into the unit. 

b) Insert the 9440 system disk into the disk drive. 

c) Tum the 9440 unlt on. 
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4.1.4 Test Procedure 

4.1.4.1 Power Supply Test 

Use a DVM to check the DC power on the system and verify that they are 
following limits: 

within the 

+5V 
+12V 
-12V 

supply 
supply 
supply 

+5.00 
+12.00 
-12.00 

.±. 

.±. 
0.25 V 
0.60 V 
0.60 V 

4.1.4.2 MPC Serial DTE Port Test 

a) Select TERM EMUL from main menu softkey MF4u 
• 

-
b) Connect a wire between pin #6 and pin #20 of the DTE connector. 

c) Connect a wire between pin #2 and pin #3 of the DTE connector. 

d) Push the RUN key on the keyboard. 

e) The screen should display whatever has been typed on the keyboard. 

4.1.4.3 MPC Serial DCE Port Test 

a) Disconnect all wires from the DTE connector. 

b) Select TERM EMUL from main menu softkey MF4". 

c) Connect a wire between pin #5 and pin #20 of the DCE connector. 

d) Connect a wire between pin #2 and pin #3 of the DCE connector. 

e) The screen should display whatever has been typed onthe keyboard. 

4.1.4.4 External TTL Video Connector Test 

a) Connect an externai TTL video monitor to the TTL video connector of the 9440 
unit. _. 

b) The monitor should display whatever is on the 9440 screen. 

-, 

l NAvrEL Section 4-2 



9440 Service Manual Section 4 

4.1.4.5 Status Indicator Board LED Test 

a) Select Cable T est funetion from the 9440 main menu. 


b) Close all switehes on the break out box. 


e) Seleet "F1 " for testing DCE leads. 


d) Push the RUN key on the keyboard. 


e) All red LEDs on the bottom row should be on. 


t) Push PREV key on the keyboard. 


g) Seleet "F2" for testing DTE leads. 


h) Push the RUN key on the keyboard. 


i) All red LEDs on the top row should be on. 


j) Push the PREV key on the keyboard. 


k) Push "F3" for individuallead test. 


I) Push the RUN key on the keyboard. 


m) Push a softkey for testing individual LEDs. 

n) Red LED should be on for the selected leads. 

o) Green LED should be on when not seleeted. 

4.1.4.6 Hardware Reset Button Test 

a) Push the reset button on the lett side of the 9440 unit. 

b) The 9440 unit should beep onee then reboot. 

,
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4.1.4.7 Bert Test 

a) Conneet the loopbaek eonneetor to the OCE of the eireuit under test connector. 

b) Close all switehes on the break out box. 

c) Seleet Bert test from main menu "F3". 

d) Select OCE EM "F2n from the bert test menu. 

e) Push the RUN key. 
I
I 

f) The Bert test should run with no errors. -NOTE: 

4.1.4.8 PIM Port Test 

a) Remove the RS-232 "D" type loopbaek eonnector. 

b) Plug the PIM loopbaek eonnector to the PIM port. 

c) Select Bert test from the main menu. 

d) Seleet OCE EM "F2" from the bert test menu. 

e) Push the RUN key. 

f) The Bert test should run with no errors. 

NOTE: Configuration of the PIM port loop ck eonneetor is : 

-. 


pin 1 eonneeted to pins1, 1 ,14,15,18,23,25 
pin 10 eonneeted to pin 11 

4.1.4.9 Disk Format Test 

a) Insert a blank disk into the 9440 unit. 

b) Go to the "Disk Util" menu and format a diskette for data capture. Keep the 
capture buffer size on the diskette to 128 kbytes. 

c) Disk should format with no errors. 

d) Save the capture disk for the data capture test. 

NAvrEL Section 4-4 



9440 Service Manual Section 4 

4.1.4.10 Data Capture Test 

a) 

NOTE : 

b) 

c) 

d) 

e) 

f) 

g) 

h)-
i) 

j) 

k) 

I) 

Use a DT3 unit for data capture test for the 9440 unit.Connect the DT3 DCE port to 
the DTE port of the 9440 unit with a RS-232 cable. 

Any unit capable of sendil1g data to a RS232 DTE port may be substituted for 
the DT3. 

Setup the DT3 for the following: 

BERT test 

internai clock 

19200 Baud 

Fox Cont 

7 bits data 

no parity 

DCE 


Press run on the DT3 unit. 

Select "MONITOR" F1 on the main menu of the 9440 unit. 

Setup the "MONITOR" menu for the following: 

SOURCE : LINE 
CAPTRTO : DISK BUFFER 
PROTOCOL :SYNC 
CLOCK : EXT DCE 
SPEED : 19200 
CODE : ASCII 
LEVEL :7 
PARITY : NONE 

Remove the system disk. 

Insert the Gapture disk. 

Press the "RUN" key for running the Capture program. 

The 9440 display should show whatever has been transmitted by the DT3 unit. 

Press ·STATS" F1 key to view the Monitor Statistics. 

Wait until the characters received reaches 128K then press the RUN/HALT 
key to stop the capture program. 

Press "PREV" key to go back to the 9440 main menu. 

Press the "DISK UTIL" F6 key. 
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m) Use the up and down arrow keys to select file CAPTURE.BFR. 

n) Press the ·COPY" F1 key. 

o) Press the ·SCREEN" F4 key. 

p) This will display the flle Capture.ber on Ithe screen. 

q) The screen should display the fOIlOWinr 

ADBDCDDDEDFDGD... 

Every second character should be anD". 

-

-
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4.2 DISK DRIVE MAINTENANCE 

The SONY drive specification indicates that no preventive malntenance procedure is required for their Mp· 
17W·SOL drive. In case of failures, reader should reference SONY disk drive service manual on how to test 
/ repair the disk drive. 

One thing that should be pointed out about the SONY manual, it does reference SONY's own intemal test 
jig and setup, so it will be difflcult to use their test procedure. However the drive adjustment procedures, 
schematic and assembly drawing Included In that manual is still qulte useful. 

The best approach to service the disk drive is probablytOb~y an off the shelf disk drive tester and use it to 
check out the performance of the SONY drive. Once the problem had been located then reference the 
SONY manual on how to repair the faulty part. 

Keep In mind that when seleeting a disk drive tester that there are basically two classes of disk drive tester, 
analog or digital. 80th type requlres diagnostic diskettes to work in conjunction with the tester. In general, 
digital diagnostic testers are much easier to use and require less technical know how. 

At NAVTEL Canada, the digital diagnostic approach is seleeted for verifying drive performance. The 
manufacturer of the tester Is DYSAN, and the digital diagnostic diskette is also available from DYSAN. 
There are many other disk drive tester manufacturers and the reader should make their own evaluation to 
see which type is best suited for their operation. 

Lastly, current disk drive cost Is low enough that replacing the faulty disk drive with a new unit should also 
be considered as an alternative to repair. 
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4.3 CRT MONITOR ALlGNMENT PROCEDURE 

4.3.1 Reference 

Locations of all the adjustment pots are indicated on the component placement drawlng for the 
CRT. A copy of which is Included In section 7 of this manual. 

4.3.2 CRT Handling Safety Note 

All CRT's malntaln a voltage charge at the anede, even when lnoperative. Therefore, when a CRT 
is replaced or a monitor is used in kit form, always dlscharge the picture tube anede to ground 
using an insulated wire or a screwdriver. 

4.3.3 Contrast Check 

a) Select ''TERM MUL" from main menu. 

b) Use the arrow keys to set the following: 

-TYPE 
-INTERFACE 
- LCLECHO 

:VT-100 
:IGNORE 
:ON 

c) Push the run key. 

d) Key in a line of "H"s. 

e) Adjust the contrast contral (R319) of the CRT for the best representation of 
the displayed characters. 

4.3.4 Brightness Check 

a) 	 Select high intensity screen for brightness check. 

b) 	 Increase brightness controi potentiometer (POT1) on the MPC board to maximum, raster 
lines should be just barely visible. 

c) 	 If necessary, increase or decrease the master lrightness controi (R229) of the CRT until 
raster lines are just barely visible. -d) 	 The CRT brightness is adjusted at the factory f r a brightness of 225 Lux + 10 Lux on a 
high intensity screen. However CRT intensity is: basically a user preference Item and may 
be altered by readjusting the brightness controi on the MPC. 
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4.3.5 Focus Check 

CRT focus may be adjusted by turning focus controi potentiometer (R206) to obtain best overall 
focus. Centre may be compromlsed In order to galn better corner focus. 

4.3.6 Horizontal and Vertical Size Check 

a) Select any display screen that doas not have high intensity portions. 

b) If the horlzontal size requires readjustment use the coli (L202) to set the wldth to 9.4 cm. 

c) If the vertlcal size requlres readjustment use the height control (R109) to set the height to 
7.0 cm. Readjustment of vertlcallinearity controi (R117) may be necessary. 

4.3.7 Geometry Check 

a) If necessary loosen yoke clamp screw and rotate yoke for straight display. 

4.3.8 Vertlcal Unearlty Check 

a) Use a vernier calliper to measure the combined height of the top and bottom five rows of 
characters. The two measurement should not vary by more than 1.8 mm. 

b) Use (R117) to adjust the verticalllnearity. Readjustment of the vertical size may be necessary. 

4.3.9 Horizontal Unearlty Check 

Use a vernler calliper to measure the comblned length of the right-most. left-most and centre five 
characters of the screen. The three measurement should not vary by more than 1.2mm. 

4.4.10 Pincushion and Barrel Check 

Use a vernler callper to measure the overall width of the screen at the top and bottom, the overall 
deviation must be less than 2mm. 

-
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4.5 SYSTEM DISASSEMBL Y TIPS 

4.5.1 Disassembllng A 9440 

Refer to NA VTEL drawlng number 03-1000406 , 9440 FINAL ASSEM6L y sheet 1 for details on how 
to dlsassemble a 9440 system. 

The easiest way to disassemble a system is as follows : 

a) 	 Unscrew four 8-32 x 3/4" flat phillips screws that holds the softbag on to the 9440 case 
( item # 7 on the final assembly drawlng). 

b) 	 Stand the 9440 on its keyboard end. 

c) 	 Unscrew four 8-32 x 7/16" binding phillips s rews. These are located beside the 
handle release knobs. 2 on each side of the chassis. The screws are item # 6 on the 
assembly drawing. 

d) 	 Unscrew two 8-32 x 7/16" phillips screws. T ese are located on the bottom of the 9440 -
units towards the rear of the unit. The scre s are item # 6 on the assembly drawing. 

Once the 10 screws listed above are removed, then 11ft the two halves of the case up and they 
should come apart, lay unit back down. Unscrew 3 6-32 x 3/8" screws that hold rear panel 
assembly to chassis. All internal subsystems of the 9440 are now accessible. 

NOTE: 	 The four 8-32 x 3/4" flat phillips screws used to hold the soft bag to the 9440 
case MUST NOT be substituted with other screws. Failure to do so may short 
out the internal power supply to the ohassis. 

4.5.2 Removing Printed Circuit Board (PCB) 

Refer to NAVTEL drawing number 03-1000416,9440 UNIT ASSEM6LY sheets 3 and 6 for details 
on how to remove PC6 from a 9440 system. - 

To galn access to the printed clrcuit board (PC6), three screws holding the chassis strap (item # 6 
on sheet 3 of the drawing ) must be removed. Note that the chassis strap is Isolated from the metal 
chassis. When reassembling the chassis strap take care to keep this isolation Intact. Failure to do 
so may result In noise from the CRT induced on to the MPC or DLC PCS's. .-.. 
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4.5.3 Accessing Printed Circuit Board For Troubleshooting 

Refer to 9440 System Block Oiagram ( drawing :# 04-100041 B ) when using the instruction in this 
section and always tum off the AC power to the system when removing the PCB's. 

Both the MPC and the OLC boards may remain attached to the 9440 system when troubleshooting 
both cards. The only exceptions are: the OLC to SIB interface cable ( NAVTEL:# 59Bl00283B ) 
and the MPC power supply cable ( NAVTEL:# 59Bl00362B ). Arepair cable klt ( NAVTEL :# 
59100041 Vl ) which includes extension cables for those two cables can be ordered from NA VTEL 

To remove the OLC board, first disconnect the SIB interface cable ( part:# 59B100283B ), the PIM 
cable ( part :# 59B100284B ), the ground strap ( part :# 59-100805A ) and the disk drive cable to 
the MPC ( part :# 59B100366B ). Next slide the board out of the chassis card guides and lay the 
PCB horizontally on the metat chassis. Be sure to put a piece of insulating material between the 
PCB and the chassis. A piece of antistatic mat would be ideal for this situation. It provides the 
insulation while reducing the chance of electrostatic discharge damage to the component on the 
OLC board. Now use a extension cable to connect the OLC to the SIB and re-connect the PIM 
cable and the ground strap to the OLC and the disk drive cable to the MPC. 

To remove the MPC board, first disconnect the power supply cable (both ends), the ground strap 
( part :#59-1oo718A ) and the keyboard interface cable ( part :# 59B100363B ). Then lift the PCB 
out of the chassis card guides and lay it on top of the chassis. Again be sure to lnsulate the PCB 
against the metat chassis. Re-connect the ground strap and the keyboard cable. Finally use the 
power cable from the cable kit to re-connect the MPC to the power supply. 

-
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SECTION 5 

TROUBLE SHOOTING GUIDE 

Problem could be:82716-14 FE-l stepping, video 

Problem could be: 8256, 4MHz Xtal, RS232 
drivers and receivers, keyboard, keyboard cable 

No assy, keyboard drivers. 

Check keyboard pcb for oxide, cable drivers and 
No cable assy. 8256. 

Yes 

>-~-t 

>-..I.1.l"'-f memory, 14.31818 MHz Xtal, Video driver, CRT 
cables and adjusanents.Examine CLK. VSDD CS, 
VIDEO RAS,CASL,CASH,SYNC'S,intensity, 
video data bus activity. Check cables, traces, and 
driver o tions. 

Serup for VT100 emulation 
This tests emCRT port 

Yes 

FIX Deficiency 

Problem could be: 8OC188,24lVlHz Xtal.EPROM. 
:>---""'''''1 82072.disk drive cables.disk drive.74AC573.main 

memory. Examine CLK.ALE. EPROM CS,82072 -
CS, RAS and CAS. active data bus. Check for wire 

opens cable assy.boot disk ok and the power 

and line supplys. 


-
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Y~~----------------------------------------------~ 

probe output of 8OC188, amplifier, cable assy , 
and speaker. 

Check cable assy , review vsdd checks 

l NAVTEL Section 5-2 

Yes 
~--------------------------------------------~ 

CheckDLC 

Use Dn on sm port, 

set for: Bert,BOP,NRZI,8, 

N ,9600,DCE,FD, 

Internal clock,ASCn 

Pegasus set for: Options, 

Mon, Caprure to disk or 

RAM Buffer,Bop,NRZI, 

Normal, addr,data,ASCII 

9600,DCE> TO/RC 


check GAL address decoder bus arbitrater,EPROM 
also power. Check clocks, ALE, bus activity, 
shared ram and CS activity on both sides. Check 

>-~'-I sm at cable assy, check TSR and TPICeS 
activity. 

Set monitor for Sync and 
caprure to disk to complete 
DLC and disk check 
Test ers flow control. Set 
for tenn emul DTE,interface 
check, hook a Dn as mon 
no jumpers . 
Type someming. 
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Problem could be setup, 8OC188, EPLD,8256, 
RS232 driversl:receivers cable assy. transition board 

y~~------------------------------------------~ 
Set interface to ignore on 
DT2.crS=+V 
l'ype something 

Problem could be setup. 80C188, EPLD,8256. 
RS232 driverslreceivers cable assy, transition board -

Yes~____________________________________________~ 

_. 


-
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SECTION 6 


BILL OF MATERIALS 

6.1 MAIN PROCESSOR CARD (01-100042A) BILL OF MATERIALS 

COMP.NO 

78-100472A 

52-100719A 

51-100723A 

51-100722A 

51-10062OA 

51-100619A 

51-100493A 

51-100491A 

51-100446A 

5Q..100759A 

5Q..100673A 

5Q..100382A 

5Q..100277A 

33-100026A 

31-100540A 

31-100295A 

3O-100674A 

3O-100293A 

3O-1002B8A 

30-044639A 

29-100677A 

29-100676A 

29-100672A 

29-1 00671 A 

29-10067OA 

29-100669A 

29-100547A 

29-100303A 

29-100302A 

29-100294A 

29-041978A 

19-10073OA 

19-100678A 

19-100444A 

01-100693A 

01-100346A 

01-100273A 

10100270V2 

072142 

061253 

061074 

COMPONENT DESCRIPTION 

PART NUMBER 

01-100042A 

LABEL, WHT 1.0" X 0.5", EPROM 

TERMINAL, KWlK DISCONNECT PCB MOUNT 

HEADER 

HEADER, lX4 STRAlGHT 0.156" CENTERS 

HEADER, 2 X 7 STRAlGHT, SHROUDED AND POLARIZED 

HEADER, 2 X 5 STRAlGHT, SHRQUDED & POLARIZED 

HEADER, RIGHT ANGLE 2X3O, 0.1 SPACING 

HEADER, RIGHT ANGLE 2X17, 0.1 SPACING 

HEADER, RIGHT ANGLE 2X10, 0.1 SPACING 

SOCKET, 2X12 DIP 

SOCKET, 20 PIN DIP 

SOCKET,IC 32 POS.,O.6 SPACE 

SOCKET, IC 68-PIN PLCC 

CRYSTAL, 24 MHZ PARALLEL 

DRAM, 64K X 4, ZIP (2Opins) 

DRAM, 256K X 4, 100ns DIP 

IC, N8OC188-12, 8-BIT INTEGRATED MICROPRQCESSOR 

IC, 8256AH MICROPRQCESSOR SUPPORT CONTROLLER 

IC, N82716, VIDEO STORAGE & DISPLAY DEVlCE 

IC P82072 FLOPPY DISK CONTROLLER 

IC, P5C032-25, 300 GATE EPLD, 20 pins (.3 DIP) 

IC, P5C060-45, 600 GATE EPLD, 24 pins (.3 DIP) 

IC, 32K X 8 EPROM, 1700s ACCESS, 27C256-1 

IC, 74AC573, OCTAL TRANSPARENT LATCH 

IC, 74AC245 OCTAL BIDIRECTIONAL TRANSCEIVER 

IC, DELAY LINE, 1000s, 5 TAP 

IC, 74HCT244 OCTAL TRI-8TATE BUFFER 

IC,74A(;74 DUAL Q.TYPE FLIP-FLOP 

IC, 74ACOO aUAD 2-INPUT NANO GATE 

IC, 74AC32 aUAD 2-INPUT POS-OR GATES 

IC, 74HCT24O INVERTING LINE DRIVER 

RESISTOR NElWORK, 27 10 PIN ISOLATED 

REMARKS 

PD100693XO 

P9 

PS 
P8 

P3 

P4 

P7 

P5 

P1 

U3 

U40 

U16 

U1,U26 

XTAL1 

U27-U30 

U2C-U25 

U1 

U2 

U26 

U32 
PD100346XO 

PD100693XO 

U4,U5 

Ll34-U38 
U15 

U39 

U14 

U13 

U8,U11 

U33 

RN10,RN11 

RESISTOR NETWORK, 4606X-10H02, 5 X 1K BUSSED SIP RN5 

RESISTOR NElWORK, 5 X 100 OHMS SIP (10X1) 

EPLD2 ASSY FOR MPC-4 REV A:3 

EPLD1 ASSY FOR MPC-4 REV A:4 

EPROM ASSEMBLY MPC-4 REV 4.4 

PCB, MPC 9440 
INSULATOR PLASTIC #HM221 

SOCKET 40 PIN LOW PROFILE 

HEADER 3 PIN SINGLE IN LINE #929705/01/3 

RN1-RN4, RN9 

U40 

U3 

U16 

XTALl, XTAL2, XTAL4 

U2,U32 

P2 

Section 6-1NAVTEL 



Section 6 9440 Service Manual 

.-, 
COMP.NO COMPONENT DESCRIPTION REMARKS 

051554 ORYSTAL 14.31818 MHZ PARALLEL PKG HC43U/6 XTAL4 

051546 ORYSTAL 4.0960 MHZ PAR. XTAL..2 

047754 10 M01488P U7 

0419SO 10 74H014 U12 

041949 74H0132 OUAD 2 INPUT NANO SCHMm U9 

041946 10 74H0157 U17-U19 

041935 10 74H0138 3 TO 8 UNE DEOODER/DEMUX U6 

041934 1074HOU04 HEX INVERTER U10,U31 

041932 10 74HC74 DUAL D TYPE FLIP/ FLOP U41 

033417 2N6715 NPN MED PWR T237 1W 40V 6OB@.1ASOM@.OSA 01 

033415 2N6727 PNP MED PWR T237 1W 40V 6OB@.1A SOM@.05A Q2 

031914 DIODE IN914 SIL 75MA 75V PWV 03-07 

031402 DIODE 1N4002A SIL 1A/100V 01,02 -
028479 POT SOOK OHMS 1/4W SINGLE TURN 3/8" sa. SEALED POT1 

024127 RES.NETWORK 4306R/101 /103 RN6-RNS 

022555 RESISTOR 1/4W 5% 10 MEG OHM R3 

022547 RESISTOR 1/4W 5% 1 OHM R24 

022522 RESISTOR 1/4W 5% 2.2MEG OHM Ra -
022510 RESISTOR 1/4W 5% 1MEG OHM R1,R5 

022310 RESISTOR 1/4W5% 10KOHM R2,R6,R7,R12,R13,R15 

022268 RESISTOR 1/4W 5% 6K8 OHM R14,R16 

022222 RESISTOR 1/4W 5% 2K2 OHM R9 

022210 RESISTOR 1/4W 5% 1 K OHM R4,R26 

022020 RESISTOR 1/4W 5% 20 OHM R10 

012207 OAPAOITOR NPO 10nF sov 5%, AXIAL 016 

012204 OAPAOITOR NPO 330pF 100V 5%, AXIAL 013 

012196 OAP., 2.2uf TANT., 10%, min 15V, AXIAL 031,045 

012196 OAP., 2.2uf TANT., 10%, min 15V, AXIAL 011.025.027-030,052 
012194 OAP., 1.0 ufTANT., + /-10%, min 2OV, AXIAL C8,C9,C44,C46 
012193 OAP., 22pf NPO OERAMIO, +/-5%, min. SOV, AXIAL 01,02,039,040 
012192 OAP., 0.1 uf OERAMIO, Z5U, 20%, SOV, AXIAL C3-C7,01O,02O-C24,026, 

032-036,038,043, 047-051 

012162 CAP" 39PF,NPO,200V,5% 012,014 
012130 CAP., 100uf,ELEOTROLYTIO, AXIAL,+-2O%,10V 018,019 .
011206 OAP., 0.1UF SOV WlMA MKS 2/0U1/SOV/2O% 015,017 
011205 CAP., 47uf, D'PPED TANT, 16V, 2OV, +-10% C37 

-
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6.2 DATA LlNK CONTROLLER (01-100043A) BILL OF MATERIALS 

COMP. NO. COMPONENT DESCRIPTION REMARKS 

PART NUMBER 

01-100043A 

78-100472A LABEl, WHT 1.0" X 0.5", EPROM 

58-100597A WIRE, 30 AWG, GREEN WIRE WRAP SEE 03-100271 B DWG 

52-100719A TERMINAl, KWIK DISCONNECT PCB MOUNT P5 

51-100493A HEADER, RIGHT ANGLE 2X3O, 0.1 SPACING P2 

51-100491A HEADER, RIGHT ANGLE 2X17, 0.1 SPACING P4 

51-100490A HEADER, RIGHT ANGLE 2X13, 0.1 SPACING P1 

50-100673A SOCKET, 20 PIN DIP U8,U2O 

5O-100277A SOCKET, IC 68-PIN PLCC U4,U29 

39-100375A RELAY, DIP HE722A0510 K1-K6 

33-100373A CRYSTAL, 16.128 MHZ Y2 

.-100. 
32-100156A IC, L4A 0094 TRANSPARENT SYNCHRONOUS RECEIVER U24,U28 

32-100155A IC, L4A 0093 TEST PORT INTERFACE CONTROLLER U4 

31-100745A SRAM, 32K X 8 CMOS LP, < =85ns 0.6" DIP X 28 PINS U11,U19 

3O-100269A CONTROLLER, SERIAL COMMUNICATIONS ZSOC30 U18 

3O-100268A MICRO PROCESSOR 80188 8 BIT, 68 PIN, NON JEDEC U29 

29-100984A IC, PEEL 18CV8P-25 20 PINS X 0.3" DIP PD100345R2 

29-100754A IC, GAL 16V8-15LP 20 PINS ><'3" DIP PD100692X1 

29-100670A IC, 74AC245 OCTAL BIDIRECTIONAL TRANSCEIVER U3,U6,U7 

29-100303A IC, 74AC74 DUAL D-TYPE FLlP-FLOP U17 

29-100302A IC, 74ACOO OUAD 2-INPUT NANO GATE U35 

25-100798A TRANSISTOR, 2N3904 NPN T092 T&R 01,02 

01-100692A EPLD2 ASSY FOR DLC-4 REV. A:4 U8 

01-100345A EPLD1 ASSY FOR DLC-4 REV B:5 U20 

01-100274A EPROM ASSEMBLY DLC-4 REV 3.2 U10 

10100271V3 PCB, DLC 9440 

072142 INSULATOR PLASTIC #HM221 Y1,Y2 

061263 SOCKET MACHINE CONTACT 28 PIN OPEN #SM028S6T U10 

061253 SOCKET 40 PIN LOW PROFILE U18 

061252 SOCKET 28 PIN LOW PROFILE U11,U19 

061242 SOCKET 24 PIN LOW PROFILE U24,U28 

061074 HEADER 3 PIN SINGLE IN LINE #929705/01/3 P3 

051541 CRYSTAL 3.6864 MHZ PARALLEL RESONENT SOPPM Y1 

047871 IC 27C256/2 200nS 

047754 IC MC1488P U21,U26,U31,U34 

041948 IC74HCOO U33 

041944 IC 74HC125 OUAD TRI STATE NON INVERTING BUFFER U14 

041937 IC 74HC02 OUAD 2 INPUT NOR GATE U22 

041934 IC 74HCU04 HEX INVERTER U25,U32 

041933 IC 74HC32 OUAD 2 INPUT OR GATE U23,U30 

041932 IC 74HC74 DUAL D TYPE FLlP/ FLOP U27 

041930 IC 74HCT573 OCTAL TRI STATE LATCH U1 

041929 IC 74HCT245 OCTAL TRI STATE BUS TRANSCEIVER U2,U5,U12,U13,U15 

041925 IC 74C914 U9,U16 
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COMP. NO. 

031405 
024139 
024127 

024123 

024108 
022510 
022247 

022210 
022147 
022118 
022110 
012197 
012194 

012193 
012192 

011205 

COMPONENT DESCRIPTION 

DIODE 1N4OO5A SIL 1A/600V 

RES. NETWORK 4310R/102/103 

RES.NETWORK 4306R/101/103 
RES. NETWORK 431 OR/1 02/471 

RES.NETWORK 4310R/101/103 
RESISTOR 1/4W 5% 1MEG OHM 
RESISTOR 1/4W 5% 4K7 OHM 

1RESISTOR 1/4W5% 1KOHM 
1RESISTOR 1/4W 5% 470 OHM 
1RESISTOR 1/4W 5% 180 OHM 
1RESISTOR 1/4W5% 100 OHM 
CAP., 220pf CERAMIC, +/-5%, min SOV, AXIAL(T&R), 
CAP., 1.0 ut TANT., + /-10%, min 2OV, AXIAL(T&R), 

CAP.,22pf NPO CERAMIC ,+ /-5%, min. SOV, AXlAL(T&R) 
CAP., 0.1 ut CERAMIC, ZSU,2O%,SOV,AXIAL(TAPE&REEL) 

CAP. 47uf, DIPPED TANT, 16V, 2OV, +-10% 

REMARKS 

01-08 

RN5,RNe,RNS 

RN1.RN9 
RN2-RN4 
RN7 

R3.R4.R11,R14 
R12,R13 (SOLDER SIDE) 
R10,RS 

R1,R2 
Re,R7,R9 
R5 
C21-C29, C10, C15, C16, C36-C38, C4g..CS1, C56-C58,C65-CE 

C4,C12,C31,C~C35,C42.C44,C4S.C47.C48.C54.~ 

ceo, C63. C64, C68 
C52,C53,C69,C70 

C1, C3, C5-C9, C11, C13, C14, C17-C20, C30, C39-C41, C43. 


C46,CS9,C61,C62,C32 

C2 ~ 


C32 


-


-
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6.3 KEVBOARD ASSEMBL V (01-1 00044A) BILL OF MATERIALS 


COMP. NO. COMPONENT DESCRIPTION REMARKS 

PART NUMBER 
01-100044A 

10100272V2 PCB, KEYBOARD 9440 
59B100511A CABLE, KEYBOARD GNO STRAP,REV C:6 
59B100363B CABLE, KEYBOARD CONNECTOR 20 LINES, REV C:3 
81-1001830 PLASTIC, HINGE SOCKET SET 9440 
81-1oo182C PLASTIC, INDEX SHAFT 9440, REV 0:8 
81-1001810 PLASTIC, KEYBOARD UPPER COVER, REV E:8 
81-1001800 PLASTIC, KEYBOARD LOWER COVER, REV E:8 
8O-100818B INDEX PLATE, 9440, REV A:4 
71-100539A CABLE TIE, NYLON SELF LOCKING 
69-100825A OISC SPRING, 8-0.55100, 0.28310, 0.0197THK 
69-1Q0824A BALL BEARING, 1/8" DIA, SS18-8 
67-100858A SCREW. 4-24 X 3/8" TYPE H-L PAN PHILLIPS 
65-100857A WASHER, FLAT STEEL, 10= 1/8",00=3/8" 
42-1oo275A KEYBOARD, CONTACT RUBBER SWITCH SEE 03-100272B OWG 

~, 

-
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---., 

6.4 STATUS INDICATOR BOARD (01-10004SA) BILL OF MATERIALS 

COMP. NO. COMPONENT DESCRIPTION REMARKS 

PART NUMBER 
01-100045A 

1010004bV2 
52-100799A 
076828 
072145 

063114 
063112 
063111 

033408 

032228 
032233 
033112 
022510 
022347 

022210 
022147 

011201 
011133 

PCS, 9440 SIS (2PCSS/PANEL) 
JUMPER WIRE, GND.TEST POINT 0.1· 
PIN, P.C. GOLD .040 x .300 
SPACER NYLON .187 x.09O (908-090) 

SWITCH DIP 10 POSITION #11-20 
SWITCH DIP 5 POSITION #21-25 
SWITCH DIP 10 POSITION #1-10 
TRANSISTOR 2N3904 NPN SML SIG T092 
LED, RED. T&R T1 PACKAGE 
2LED GREEN TLG123A 

TRANSISTOR 2N3906 PNP SML SIG T092 
RESISTOR 1/4W 5% 1MEG OHM 
RESISTOR 1/4W 5% 47K OHM 
RESISTOR 1/4W5% 1KOHM 

RESISTOR 1/4W5% 470 OHM 
CAP. 10uf, DIPPED TANT, 16V.+-10% 
CAP 0.1uF SOV CERAMIC ZSU 0.1 LS RADIAL 

GNO 
TP1-TP53 

FOR DIP SWlTCHES 

SW2 

sm 
SW1 
01-025 (ODD) 

LD1-LD25 (ODD) 
LD2-LD26 (EVEN) 
02-026 (EVEN) 
R18 

R7.R14-R17.R19-R21. R24-R28 
R1-R4,R8-R13,R22.R23.R29-R42 

AS. AG 
C1.C2 

C3.C4 

-

-

-
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6.S TRANSISTlON BOARD (01-10028SA) BILL OF MATERIALS 

COMP.NO. 

10100285V2 
54-1Q0416A 
54-1Q0415A 
51-100510A 
44-1Q047OA 
41-100729A 
072116 

023285 

COMPONENT DESCRIPTION 

PART NUMBER 
01-1oo285A 

PCB, TRANSITION 9440 (2PCBS/PANEL) 
CONNECTOR, 025S PCS MOUNT 
CONNECTOR, 09S PCB MOUNT 
HEAOER, 2 X 7 RIGHT ANGLE 0.100 SPACING 
PEGASUS SPEAKER, 80HM, PCS MOUNT 
SWITCH, PUSH BUTTON TQ.5 
INSULATOR FOR TQ.5 SWlTCHES 
RESISTOR 5%, 1/2W, 300 OHMS 

REMARKS 

J1-J2 
J3 
P1 
SPKR 
SW1 
FOR PS SWITCH 
R1-R4 

I NAVTEL Section 6-7 
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~ 

6.69440 UNIT ASSEMBLY (01-1 00041 A) BILL OF MATERIALS 

COMP. NO. COMPONENT DESCRIFrlON REMARKS 

PART NUMBER 
01-100041A 

81-100179C PLASTIC,KEYBOARD CABLE COVER DT4 

81-100177D PLASTIC FRONT DISPLAY BEZEL DH REV D:8 

8O-100828A CRT SH/ELD REV A:4 

8O-1001Q9C MOUNTING FRAME FLOPPY DRIVE 9440 REV D:4 

8O-100198C CHASSIS STRAP 9440 REV D:5 -8O-100197C CHASSIS METAL CARD GUIDE 9440 REV E:5 

8O-100196E MAlN CHASSIS 9440 REV F:8 

8O-100195D CHASSIS REAR PANEL REV C:9 

8O-100187A 
79-100753B 

FAN GUARD 
DECAL, LEFT SIDE 9440 REV B:3 -9-100752B DECAL, RIGHT SIDE 9440 REV A:2 

79-1 00751 A DECAL, FRONT 9440 REV A:2 

79-100191 B PANEL METAL SIB 9440 
79-100190B OVERLAY SIB 9440 
71-100539A CABLE TIE, NYLON SELF LOCKING 

69-100838A HEX MlF STANDOFF 4.55 X 5/16 
67-100879A SCREW, TAPPING #8 X 3/4" STEELZINC PLATED PAN PHILLIP HEAD 
67-100837A SCREW, 8-32 X 5/16, SELF TAPPING 
67-100808A SCREW, 6-32 X 1/4", BINDING/PHILLlPS (STEEL-ZINC PLTO) 
67-100714A SCREW, 8-32 X 1/2" BINDING PHILLIPS BRIGHT ZINC PLATED STEEL 

67-100713A SCREW, 3M X 5MM PAN PHILLlPS CLEAR CHROMATE F/NISH ZINC PLATED STEEL 

67-100712A SCREW, 4-40 X 1 1/2" FLAT PH/LLIPS BRIGHT ZINC PLATED STEEL 
67-100711A SCREW, 4-40 X 1/2" BINDING PHILLIPS BRlGHT Z1NC PLATED STEEL 

67-100710A SCREW, 4-40 X 5/16" BINDING PHILLIPS BRIGHT ZINC PLATED STEEL 
66-100804A NUT, 8-32 SQUARE (1/8" THK) 
65-100717A LOCKWASHER, #8INT. TOOTH ZINC PLATED FLAT STEEL 
65-100716A LOCKWASHER, #6 INTERNAL TOOTH, ZINC PLATED FLAT STEEL 

60-1 00481A CONNECTOR, AC, SWITCH UNFUSED SCREW-ON MOUNT 
59-100873A CABLE, SIB GND. STRAP 
59-100806A CABLE, DISKDRIVE GND STRAP REV A:2 

59-100805A CABLE, DLC PCB GND STRAP REV A:2 

59B10028.2B CABLE, SIB TO DCE PORT 9440 J13-J23 

59B100369B CABLE.MPC/DLC BUSS J6-J16 60 LINES 

59B100368B CABLE ASSY, TRANSITION/MPC 9440 
59B100368B CABLE DISK DRIVE DATA J9-J20 34 LINES 
59B1003658 CABLE,DISK DRIVE POWER J1Q..J21 4 LINES 

59B100362B CABLE.DC PQWER OUT 9440 J15-J26 4 LINES 

5981003618 CABLE, AC POWER IN 9440 P1.J25 3 LINES 

5981002848 CA8LE, PIM PORT 9440 P2.J19 

59B100283B CABLE, DLC I SIB1 J4-J17 

5981002818 CABLE, SIB TO DTE PORT 9440 J5-J18 
",.......... 
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COMP.NO. COMPONENT DESCRIPTION 

58-100718A CABLE ASSY, MPC PCB GNO STRAP REV B:5 
49-100728A DISK DRIVE, 3.5" MICRO FLOPPY SONY 
45-100279A POWER SUPPLY ASSEMBLY, XL50 • 7601 
35-1002BOA CRT DISPLAY 5" GREEN 
01-1Q0417A FAN ASSY, 9440 REV A:1 
01-100364A CRT ABLE ASSEMBLY. REV A:2 
01-1OQ285A PCB ASSY 9440 TRANSITION REV. A:3 
01-100045A PCB ASSEMBLY SIB 9440 REV B:7 
01-1Q0044A RNAL ASSEMBLY KEYBOARD REV B:3 
01-100043A PCB FINAL ASSEMBLY DLC-4 REV B:4 
01-100042A PCB FINAL ASSEMBLY MPC-4 REV B:4 
076879 HEX STANOOFF 4-40 x 5/16" HEX M/F #450244QAB 
0768n SCREW LOCK ASSEMBLY #20581 S 
075117 LOCKWASHER #4 INTERNAL TOOTH. ZINC PLTD RAT STEEL 
075114 WASHER SHOULDER #S #3236 
075105 WASHER #4 LOCK SPRING SPLIT 

~, 075104 WASHER #4 FLAT ROUND 
074102 NUT6/32HEX 
074101 NUT4/40HEX 
073106 SCREW 6/32 X 3/S" PAN PHILLIPS 
072104 SLEEVlNG 3/SH LD.x1.5"LONG, H.S. 
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6.79440 FINAL ASSEMBLV (01-100040A) BILL OF MATERIALS 


COMP. NO. COMPONENT DESCRIPTION 

PART NUMBER 

01-100040A 

98-100839A BAG, PLASTIC 26" W X 36" L X 3 MIL 

98-1002878 FOAM END CAPS 9440/60 

97-1OOQ64A CARD REGISTRATlON WARRANTY 

96-1 00041A OPERATOR MANUAL ASSY, 9440 REV. A:2 

95-100399A MANUAL, NAVTEL PRODUCT GUIDE 

84-100189D BAG, ACCESSORY 9440 REV 

81-100178D PLASTIC, HANDLE 9440 REV C:6 

81-100176E PLASTIC, CASE HALF 9440 

78-1001598 LABEL, 3 1/2 DISKElTE, NAVTEL 

78-100118A LABEL, PACKAGING 2.75 X1.0000 -73-100185C FEET, REAR RUB8ER 9440 

69-100859A FOAM SPACER, 3.5 X 3.5 X 1.0000 

67-100809A SCREW, 8-32 X 3/4", FLAT/PHILLIPS, STEEL-Z1NC PLTD 

67-100715A SCREW, 8-32 X 7/16 PHILLIPS BLACK OXlDE 

65-100716A LOCKWASHER, #6 INTERNAL TOOTH, ZINC PLATED FLAT 

59-1005268 CABLE ASSY, RS232 M/F TO M 5' 

49-049002A DISKElTE 3.5" FLOPPY 

01D100290A DISKElTE ASSY, 9440 SYSTEM DISK REV 3.1 

01-100041A UNIT ASSEMBLY, 9440 REV 
107019 UNIT CARTON 9440/60 
085502 JUMPER ASSY 2 WAY 
085501 JUMPER ASSY 3 WAY 

084099 LABEL, SERIAL NUMBER 1.9" x 15/16" 

083069 PLUG & CORD #17250 
073106 SCREW 6/32 X 3/8" PAN PHILLIPS 
072123 TU81NG #2 FOR JUMPERS 1 -
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SECTION 7 

ASSEMBLY DRAWING AND SCHEMATIC 

DRAWING LIST 


DRAWING NUMBER DESCRIPTION 	 REV. LEV. NUMBER OF PAGES 

03-10004OB 9440 FINAL ASSEMBLy 	 D 3 2- 03-100041 B 9440 UNIT ASSEMBLY E 4 6 
03-100042B MPC-4 PCB FINAL ASSEMBLy B 1 1 
03-1 00043B DLC-4 PCB FINAL ASSEMBLY B 1 1 
03-100044B KEYBOARD FINAL ASSEMBLy C 5 2 
03-1 00045B SIB PCB ASSEMBLY B 4 2 
03-1 00270B MPC PCB ASSEMBLY C 5 3 
03-100271 B DLC PCB ASSEMBLy D 4 3 
03-100271 B DLC PCB ASSEMBLy E 7 2 
03-100272B KEYBOARD PCB ASSEMBLY B 1 1 
03-100285B 9440 TRANSISTlON PCB ASSEMBLy A 1 1 
03-1oo417B FAN ASSEMBLY A 3 1 
04-100041 B SYSTEM BLOCK DIAGRAM o 9 
04-100045C 9440 STATUS INDICATOR BOARD B 2 1 
04-1 00270B 9440 MPC C 3 5 
04-100271 B 9440 DLC E 5 5 
04-100272D 9440 KEYBOARD SCHEMATIC A 2 1 
04-100285B 9440 TRANSISTlON BOARD A 1 1 
35-100280A 5" CRT COMPONENT LEGEND 5 

NOTE: 	 Two versions of OLC assembly drawing are included. The earUer 
version is for older revision OLC PCB which required trace 
cuts and wire adds. However electrically, the two versions 
of OLC board are identical. 

NAVTEL 	 Section 7-1 



-
-

-
/ 



~-.@-

" 
REAR VIEW UNIT DETAIL 

1 

-e-~ 

8 

FEET ) 12: EA R QvBBER ii r?:,- \o o \aSe 4 J'" 
appvd:FQo ......T scala:\14 Ar.••(DL E: i 81-1DO!78.D dwn: CP1-11-1.1 I2'j"1 

, 

H.w~ lAt ~J~NA 13 NOV 889440 
, 

2 HA l..F CAS€ 81- 1DOl7bE 2. p ••ng:chkd: ~p....od: 
FINAL ASSEMBL y 9440J) :3.Eec. \3:2.qFOAM SPACER DETAll (QJ 1"+. (l ·<i?2I U~lT I; S.:: c;. ,.. s. '-'~ !Ol~ 10004' A I 

p....o) :E.cO I2,Ll!. 2.C~ d....g: 03-100040BF001'])EscQ \DT,olv PAI2.T ~ Qn.111S:H 

19 LA~EL j::o~ .5. s· J)\SKETTE. 78, -(oOIS~ B I 

IS J)ISKEITE .3.. I i3.LAlvt<. 49-o49 0 oZA r 

17 PLUC, Ih.. ]) coRj) 08-::'OG9 \ 

Ib SeilE t...J <;;-::.2. lo<. 3/8." ;:.\ '"1':::.1,." c:; 1=>1-11 LlIPS. 07::'\06 I 3 

[s IN As;. I·H:. la <I: 6 (N1"ERNAL TooT\-! G;'5-looi'16A I 3 

14 LABEL, <;E.RIAL f-JlJHBER og4c~~ I 

13 Tu e.. \1-..> G, ~ 2- 'Fog .::iuH ?E.es 072.12. 3 l 

12 cABLE" 'I?$-23.2- H/F To H I S~-(OoSZ.6 g I 

(I SySTEM 'J) I s,K S"Ho OIDlocZ.~o A 1 

lO :Jlvt-1PE:R 2- ~ AV ogS'~o2. 4 

9 "JuH'PER :?:, l..iAv I O&SSOI 2! 

2- Fol\H SPAc.ER b~ - IOOSS'3A r 

7 SC!2:EW 8-~2. lo< ::'/4" FLAT 'PI4ILUYS I bl-(oo&o~A ~ 

" sc2E.w ss -12>< 7(1(;,," BINDI ....C, PHILLIPS! 61-100 71s A 6, 

S B. AC; i &<::\-1 DO 18~.D , 

~ B I! 12Z~ 

rev: D Ils5: 3sht 1 of 2rev Iss B!J~&Dchonge 

2h2. 

t;;;\ 

(F~r R.EAR OF THE u NIT) 


To? sHELI... 

It-lS,'De'" VIE N 


1Dl -iD 
- ,,-----

4'>< 

~ 

Pu t-JC H E.D 
HeLE!:. (Cll"'. 4) 

l 

~ -I ~ 

-

.. \ 

(~ 
~ 

i 

-<~X4-

"'{~ 

Jb- (6'! '" z. 



1 

TO(I.~H€e 
I?vTO -n-te=:: 

CLoSE. HALVES 
Tl-IEN SL(~;E. 

FQol'-iT BE2..EL 

'I 

r 

:, I HA\.J])LE. 

2. I HI'lLF, C.ASE" 

I ju....", t'\S.SE:N e,L 'r 

ITeM I l>E.ScR, i=>T! 0;:" ..... 

81- 100 17gD 

~I - 100 176 E. 

Ol-IOOO<::!IA 

PARI ... 
I 

I 

2. 

I 

QIf. i 

cCo 1324 
 1:>azW 
ECO 1:2..48 
 C. 

revchonge 

:? 
2

Iss 

eppvd:d'Wn:scela: CP1'11'1.: NA I
11 DEC 889440 
 p ••ng:chk:dl~prod: 
9440
FINAL ASSEMBL Y 

proJ:-EXPLOOEO VIE W d....g: 03-1000408
F001 

rev: D 155: 3
sht 2 of 2
B!J~@~ 



__ 

I 

I- -
~I STA""J)OFF HEx 

c: " 
G-52 x.c;.~ 6<3- 'oo~B8 .el \ 

30 C 12..1 5H!ELl> So  1002022, e, I 

2.'3 lA! ASHEJ2 I:l" <:\ LOCK SPRlt...C, <;';\..1' 01510S \0 

2.2 SCf2E.W 6-~2. >< >/&" PArv PH ILL',\)S 01 ::'106 2> 

'2.7 -nE'CAL, LEFT S. \3) E 7::'>-loo/S'!.B I 
---1 ~"---

2' J) E. CA L, R IC'"1I-\T SI»E 79-loo152B I 
i 

2S wAsl-lER -tf 4 HA1 Rov"vj) 075104 21 , 

r~24 \.,JAS\-IER. * b INTEQ \.JA L TooTH GS-loo7(6A 
, 

2.!> i !..j A 'E:.I-l E Q ..., ~ ,,,,,EQ "'A. L Too'TH OrS 117 6 
I 

At;.S.E HB:.t...'f 0762772.'2.: .s,ceE '"" LOCK. \0 

2.1 ! S,CgE:w
! 

1(. •6-::.2. l<' 4 BINJ)Il...t\ PI-I. G.7-loOgO&A 6 
-, 

20i tvLii 4-40 l·rEx 074101 2 
I 

4 -4D ;, SAb" BI"'.!:>I"'~ pH 67-lo071oAl~ .5>CRE.iAJ il 
I F'la I Sc.REw 4-40k 1 2 BINlJlkJG; 'PH. b7-looln A 2 

c,' PCB, ])I-C '5~ - 100 goSA I 
.. 

1(; CA '3.L~ l STe:. I ... J)cE PoRT 
I 

-1 002 11.2.(:,1 I 

(S I CA 3. Le I ,s!. 8. "lo :DTE 'PoRT 
, 

S~'2::.loo2aIB: I 
1 

14 C ABLE , 'P t'Ii "P oRT 5'313,100284 B I f 
I- - . -- _..  1--

I~ CAe,L~, J)IS,K ::D R rVE;: '!)ATA, S~e:.IOO::'bbg I 

12 CABLE I N R:./Dlc.. J?us.s. 'S~Bloo?6S B I 

II <:::tN.D STRAP ?cB I HPc SS-IOO718A I 

10 ! cOIvj..JEao~ , AC S,""IT~I-l 60-loo4&IA I 

I 

180-1001~7Ci lC3 IOiASs.IS t-\~TAl CAR]) ~vt'".bE 

-;-[ MouN'lI\v<; 
- .. 

'!O-\OOI'3~C. II1=i!A H e ~LoPll Y 

7 ])IS\'::' J)-Rt'vE: , 2.. c;:." FLOPP\ 49 -loo728A, I 

! 6 I C~T :!)1s"PLA'r', Sil C,l2EEN 
1 

3S'-loo2&OA i I 
t , I 

! o l - ! 00 2.8. S A I I; s I ,t:2 A"-'5.I" Io I-J "Pc..B 

14 I----LC.I -' peGo ol-looo~?:'A I l 

i ~! - t 

I !> I N..-C. i=>c.e, OI-looo4'2.A I ( ! 

12 ICHASSIS 'g.EA12 
l 

I?ANt'L 8 o - 1'0 0 I '! Sj) I I 

I I HAIIv CHASSIS 80-IOO\~C:;E j I 

,,,e-t! -;"\,:-",,..o,o-rIOlV 'CA OT .,I: 1/
~ ----  I~"'J 

® 


6><. 2Xrp j§) X Z 

r'~~~ 2.. 
I 

\OII~ 

- r01~-1° 
.~@ @X4

oTE: : 

I. 	FoR. CQ N!vEc..,-1o)...., $ AND 


CA~LFS. 'DRE"SS,INC.. S.EE S~ 5 oF G 


2. ~oQ :DtSk :!)QI\lE ''''-'STALLAiIOl--l ])E'TAIL 

AN]) CHAS.~IS s;rfV,? f'-\Ou"-'TI"-'Gi 


'J)!;TAIL SEE SH 3 OF G 


est....J 

~ 

20 xr~ 

~/~ (2"6) . 

~~~/~_ •• flf1!~ ~2x 


i '~.~I -/ 

r/ - -;;e-

/ 

~x~ 
22)x4

3. F02. Q,EA2. PA \JEL A$SE~e,LY 

1) ET A 1 '- S. E E S \.I 2. oF <:; 

4. Fo~ FQol-JT BEZ-EL ASSE-HBL'r 

D ET A IL S.E E ~ 4 oF" b 

5. 	Fog cQ.T SH lE L]) :!JE, A IL 

SE. E SH 3. oF G 

ECo 12..98 
EW lz..~~ 

E 
]) 

.t\ 

3 

tltle: seele: NA dlJn: CP 
8 NOV 88 

UNIT ASSEMBLy prodl 9440 ero::d: ~ 
(O • le .-~ 

eppvdl , 
<4/1../ JD tV~.... J"f !

I , •.~ ",,-;tf, G 

~~-- r~~~ 01 Ju..) .J~ 

Eec 12.48 C 2 pro): F001 dwg: 03-1000418 
eCo 12..1" B I 

B!J~@/J sh-t 1 of 6 rev: E 155: 4chonge rev Iss 
_L-



( 


~4X 
I 

~4X 

•( 

I ~X4-
:.:-I . 

4- K 8' ,<' ~,~ ..- , " 
, 1 __ 

'.1-4X~ - ..

'! '
9 NU' 4 -~o !-lE,\( 074,101 .8 

~! INA5HER. ~ 4 \l.>TEI2.~ A L. TooTI-t 015117 12

71 .$cE:.ELV 4-40 )( '5/16" B IN J) I"-l G; P HIL..LlPS (;7- (oo710A 4 

~ sceEW 4. - 40 ')< l'lz" FLAT ?HILLlPS ' G7-[oo7/2.A 4 

5 \-lEx ~"\AN:DO~F .el-etO K 5/r<o" HIF- 07G27~ 4 

4. !=,AN L1 VA~D .80-IQol.87A I 

~ fAl...) fl, SsE N "B L-Y , 9.el4o O~-loo417A I 

2 powEe svPPl.-y w::" S E H BLY G:lS loo2.79A I 

I CHASSI-::, REAQ.. PANEL .2.0 -IOol9SA I 

,1'i"E.N 
I 

J)'ES~ I?TlON PAI<T ;:&:. QTY. 

AIR. FLow 
'J) IRE eT! o N 

l 
-' 

seol.; oppvdI ,dwn: CPtltle: HA /,I.u;j<1Y I(? I"/lt·~~8 NOV 88 
Ec.a f2.~8 fr 4~ prao: enkel: ~ R,.••nj:UNIT ASSEMBlY 

~~..","" 10"-,,,!t,9440Eeo 12'32. 1> la, (( .-~Q.r 3 -REAR PANEL OETAll 
praJ fC. 2Eeo 12..48 dwg: 03~10004~BF001

IEec 12.1" 1!:. 

rev: Esht 2 of 6 Iss: 48!J~@revcnonge 'ss 



~ 

r
/' -

Al>HESolVE /' 

.s, I.:D E. DO w N 

(Te' H To S ILE" - 
-2PLACES) 

CHAs.SIS 

CHASSIS STRAP MOUNTING DETAll (80TH SIDES) 

4 

4 

I 

I 

/ 
"~ 

;/ 
.. 

CRT SHIELD DETAll 

~~ ~SYI~ETQICAL HOLE OF THE ceT FRAHE. 
TA:cECS 'THE FovPTH SCREw AN t...AS;~EIZ 

TO I.::.EE? cg, r-cs DoWI-J 

"I 
_ _ I ~~x4 

-j---.~~ _,~X4 

DII 
I 
I 
I 
I 

~ 

) 
/' i ,.. 

I 
-- ,: ()/' . 

/' ... ,-' (J1

'''. /"., :;...-/'" 

r--. 

L _/'

®---><~
~// 

/11 
I, 

II 

CP 
I -

l... l 
- _I /'~ ~~X 

@ 

I, 

~~> 

oppvcf!
I {)il. . t OI.J U

;;~~-9440 (D·l( ,-9< 

( 


i':> 

12

II 

10 

9 

8 

7 

b 

I 5 

~ 

l 
, 
~ 

2

I 

ITEM 
'-- 

STA€ wA s, t-! ER.. it8 

IIscRE W ~ 2. )<' S/Ile;:, SE-l-F TA?Pl ""e, 

eR.T sH fE L» 


C eT J) I So P L A 'y , 5'1 G1REEN 


Y: .\'::'CI2Elv &-3.2. >< 2. e:,1"-''bI~(, 1~I-IILll'f':5 

SHDvL])E~ wA~HEQ ~ S 

f:;.LECnucAL T,A'PE) l " wlJ>E) 'B LAC~ 

CHAS.SI$ STRA-P 

I5cQf.W ?:,H x S n-, ..... "PAN t=>HILLli:>S 

wASt-iER 1t 4 l"-'H:+!.NAL 10011-1 

"DISk. 1) C!I\JE G,~ LE AJ) 

HOU~\I~C.., ~'RJ\f"\E I=LOPPy J;lRI\JE 

"DISk :DQ'VE ) FLO!;:>?'!' 

:l> E s CQ1?TION 

~S-_loOrI7A 

61-10021>7 Ii 

g,o- 10082.8 B 

~s- 1002..20 A 

G 7 - l co "714 Pr 

orsn4 

9?:"-loog4OA 

2.0-lool~8c 

b7- (00"71-::' A 

0"15\17 

S ':l- 10oaoGA I 
80 - laO I~<:!.C I 
4~-IOor2&A l 

rev Isschonge
PART -tt ! QTY. 

DISK DRIVE DETAll2 

2

AR 

I 

4 

~ 
-' ~c.o 12.'38 .4r= 

I 3, 

\ 

D... ECo 12. '3~ 

ECO 12.48 2C 
la.Eec 12.1"

I 

i'1i'l.: 

UNIT ASSEMBLy 

-DISK DRIVE, CRT AND 
CHASSIS STRAP OETAll 

8!J~&J 


f 
I 

r§) 

IJ 

1':;:;-,
<

"-----

scole: d ....nl CPNA 8 NOV 88 
prod: chkd: Q~ 

proJ: 
F001 dvg: 03-100041B 

sht 3 of 6 rev: E Iss: 

/' i r\r; N~'1.~ t. 

,. V i#'r 

Il' >'l~''-

4 



( 

l 

lTEN J>E. se2- I ~TIO tu PAQI {t Qtr. 

1 I FIIvAL\C.E't'E,OAR!> A.s.>6't"'~L"'" OI-looo4AA 

2 I FR.ON\ :l>lsPLA'r BEZ.EL S\-Ioo 1171:> 

'; kE'r~o fl,Q]> CA1.'!:.LC: CovE R 2.1- loo l1~ C. 

4 K E.TAL. PAtJE.L.. &1 B 79-(001918.1 \ 

S O"E.~LAY SIS 79-(ool~oS. :I 

,{ "' , Sct2EW &-3'2..")(' 2.. BINDI~~ 'PH. tDi-looll4A 2 

1 I LoCk.wASHE:2.. ,*,8 ,"'TE12""AL ToQ'TH GE;-(COlI7A I 2 

2, I SC12EW 4-40)(5/'6" ~\N])IIo.JC"\ 1>H· 161-loo110A 4 

9 I wASHER tt:; 4 ' .....TER !-JAt 'Too'TH 015117 4 
101 t.JL,-r 8-32 .,SQuA12E: 

II I $ IB G,N.D LE AJ> 

/" 

/' 

/' 

/' 
-"/' 
/' 

,<;-loo&o4AI z. 
s! -100 ~7'3 A 

1-1 !"-Ie, E Soc.~ET (SET oF 2. ') 
- PA'\2T o~ ~ I "-l AL kE'r 'BoA RD 

AS. S.G'. H E> LY 

HINGE SOCKET D ET AlL 

5 

I\,E'" 'J>f:..$c~\PTI ON 'j>A~T ~ Q'T'r. 

\2 s.c1<E.t.J ,;/,\1>1'(1... (, 1$8 ",?/~'I Pf\"'. 'Pt"lIt..LlYS. 67- loo 2.79A 

~ 
~>//

/ /' 

3 

/ / 
/' /' 

8) 4x 

9) 4 x. 

..PJ 
'" 

~ 

S1:B. PCB 
Jr' '" 

/' 

-" 

/' 

-" 
/' 

" 

, ~ 

~F------@ 2>< 
/1 K~ 

~~ ~2X 

WE.YB O A C?]) CA ~ LE eTO H DC ) 

KE"'2>OAJal) el""]> S.TQAi> 

(TOCHA,SSI S ~ "-'.D snJ») 

.5i-1r"R.? COR.'N€J! uP 
(FOR. SQuARE: I\.JUT 'Pos..1T!Oru 

SEl::: 'rlflo-Jc..,E .s.OCK:ET IL) 

dwn: cppvd lscala:1'11'1,.: CPNA H. L(;~""n Lo leN.db8 NOV aa 
ECO 12.'?>8 

Eeo 12..'38 

Ec.o 12.4st 
Eev 12.16 

E. 
'D 

C 
e, 

3 

2 
I 

"1 UNIT ASSEMBLy prod: 
9440 

proJI 
F001 

cl"\kd I 12b\.4) \ p.angl~ 
la' ~( .~ ):2\.,V~ Ic N"J fr:;" i-FRONT BEZEl DETAll 

dwg: 03-1000418 

sht 4 of 6 rev: E 155: 4rev !XJ~&[!chonge Iss 

!<!\;I,) 

~ 



14 

CA"-» ~ul~E 

CARD GUIDE DETAIL 

.. 
~/4 

15 

1 

2 i 

2

I 

( I 

I 

I 

I I 

t I 

I 

I 

1 

Q1T". 

SE.E AC 
cQuNE.CTol2 

:J:>ETAIL 

AC CONNECTOR DETAIL 

HEAT 
(~EAL 

L 
RE.:P 

N 

SLK 

GNl) 

GtgN 

lo! 

(22\~ 

~ 
H I 

14 

POWER SUPPL y CONNECTION DETAll 

>${q 

t...)12E CoLoue. WJ>IW~ 

I.,I'K E. ~ CoLolJR 

.-:.1 RED 

3-2 SLK 

@ 
-Il '!. BLU 

11t-4 YEL 
I 

! ,j S LvHT I 
! '* G, BLI( , 

FAt-J 
I 

I! '* -, ORGt 

l ~ 2 i2.E:D I 
r SE.E cAR.D 

~EDE;AIL 

(2S) x \~ 

!&9 Gt2"-J 

, 'IF lO BLK I 
I 

QEJ) 
l 

,1J: 1\ ] 

H - "THl2.0Uc,H 
~~ HtTAL 1=>A'NE L 

PIM PORT 

~~DCE PORT 
~.9'!jf~~DTE PORT 

STI CI.( c>~TO t="LoPP'T' 
'DISK ')::.O!.IIJE.. 

c.. t>-J]) I...E tiD 

Oppvdi , 
'tItta: 

scola: dwnl CP 
NA 8 NOV 88 H.IAhtJ:- f O.~~',-f; 

UNIT ASSEMBLY 
-CABLE CONNECTIO NS 

prOd: ctlkd I ~.s W P.. ang : 
9440 \0 ' ll' ~' \-\.JLv--" It ,'>h,.'fU:. 

AND DRESSING DETAll proJ: dwg: 03-100c)41BF001 

B!J~&{j shi:' 5 of 6 rev: E \ISS: 4 

I 

N01E= 

I. 	SE.ClUeE CRT CO,,",t-JE,C"TOI2 

t1 R::. BoA Q:J) INtTl-i SEA,]) oF 

HEAI S.IiR;lIV"'- TI.JBE: Yz"J:;IA) CLEAi1..2.G 

2S 	 CA BLI:. i lE. 

CA e, LE CLl P, I\DHE:Slv€2~ 

LOC~t...»ASHEI2. ~G 11-w~f2~AL To6i1i
1 	

2.3> 

22- NU! G,{-:,2. HEx 

])1<;1.::: JjR. \\JE. ~Iv» LEA.D2.\ 


20 pc.e. 4NJ> sTRA'P l 'DLC 


Gl,lI-..iD STRAP l H'PC,I~ 	IPc.B 

AC. 	 :?OwEIa. INI~ ICA'i?:>LE 


17 l cA1,O,LE :l>C. -Po\.vER ev! 

l 

\, ! 	CA-e,U~ 'J)IS~ ~:::"'\.J!:: PowEe. 

15 	 FAtv ,tlssEH 1>L'r 

TO 

SI LASTle. 

(,,1-IOo&4IA 

71-looS~<?>A 

077111 

GS-IOo""TIG A 

014102

S~ -looso",lA 

S~- roo&cSA 

ISl?-loo71&A 

S~Bloo:':'61 B

'S98:, IOo3,62...:8. 

I 


S~Btoo3<;;S:,BI 

10\-I00 417 A; 

CA!:!>L.E J>L.c. (SIS IS~BI002&"!:.e 
: l!> I CA'SLE 
: i 

St 11:> 11>c..E. -Po!2' 5~ e, 1002..22 B i l 

1121 CABLG '!::,\B / ])TE,= 'PoRT 
' i 

S~Bloo2a\ IS: 
, 

I ! 

II, C\'2T CABLE ASSEMe,LY 01- (Oo3.G~A I \ I 
110 CA SLE. M ?C. trQA }.J S l'T ! o I>... S~ 8,100 ?6.2.,B! I 

~ CA2.LE 1>LC. 1~1'H ~o2.T S~e..loo2..g4 B! I 

~ CA~LE 'D\S.~ DRivE 'DATA c:s.~ 8.loo~".Bi I 

7 CABLE MPC!"!)LC BuSs S~ B.loo3."~ B! I 

"- CeUkJt:Ooe, AC I ..swtTC 11 60- (oo4gt A: 
I 

I 

S sIR. PCl!> ASSe- I-'! S,LY 
I 

01- loOO.a SA : I 

4l l ,RAN S\\IO",-, t:>cB ASSE'HBL'r1 01-1002g'5:A ! 
....:::. 	 I 'Dow-=~ SuPPL.'r AssE'1'1 BL'! I 4 S -1002'7'3 fl !I 

2. 
,
I ])LC, FINAL AssE. M B L 'r or-iooo4'!.A I I 

II t-1 (:le i=tliv AL A.ss~H BL.Y 101- 10004 2. PI 

rTL'1 • kScQ.IDTIOI>... PAQ'T ~J 
I 



~ 

.~ 

///~ 
/ 

I ,I 
I I
I i 

(D 

-~/~ 

@ 

NOTE. : 

!.HO\lE. T+-IE ceT TowÄ12.]) TH~ 'B E. 2.. E L 
u!'-ITIL. .0S Cl.fAI2..~!vcE 2. t HA/lyS. 

6 STA ....])oF r= /-lEx G-?>2. )or 4. S I' 63 -100 g~8 fi l 

5 INA S H E 12. ~ G ,!vTE. R N A L 'Tool H G S" - 100 r I G ,q I 
-

<1 ScREw G-12 x 3/'i1 PI'\Iv 'PHILLI'PS OT~IOb \ 

:. LoQ:::wAsH ER. ~ g INTERwAL TooTH GS-looTI7 A 4 

2 sceEw &-~2. )<\/~ .. 1::!> INJ)ING, DI·HLLI'PS GI-loo 71<1 A 4 

I I !=:2oh..TI 
J)ECAL ~440 7~-IOO-rSI A I 

I 
n~!i ! -::t:>:e:.SCI2IPTION ?ART *" atY. 

oppvd:dwnl CPscala'"t'1"t'la: NA Fl. ~d()Al C ,o ;,j(8.) ~8 NOV 88 
prod: Ichlcd l ~ECo l'lI3S(11J.; E 4 

UNIT ASSEMBLY 9440 ~~r \i::; ,"'# 'le:':'', < • . , • ..rtDECO \2.'3& 10 ' (( - ~3 
proJIE.co 12.48 c. 2 d"'g: 03-1000418FOO1 Ife,E.Co 12./'
sh-t 6 of 8 rev: E I rss: 48()~@Jrev Isschonge 



A B c DWG: 03-1000428 

1 

2 

3 
I 

S l EPLD 2. As~E H.B L'y Foe. t\ Pc.-.ej 

4 
.......... 
2. 

11E.!1 

J; C I I'-.J 8. O C I & & - 12 , 8. B IT H ! CR.o 'PI<. o CE SSo ~ 

E:.,PLJlI Ass,r;:-M FoR N'Pc - ":t 

EPQol1 ASSEH g. LY FoR HPC.- 4 

])ESCI2.I?'Tl O"-J 

HPc... - 4 pcS SuB A.s.sEl'-iB.LY 

I l 
I 

01- 100 6'3~A 

~o-loob74A 

01- 100 ::'4 G 4 ' 

o l - ( O 02.,3 A 

01- loo2..7oA 

-:]:)A R.:I -1%- 'OTr, lappvd.!change Irev. liss. 

~ IEee ;2~8 I B 

title: 

MPC-4 PC8 
FINAL ASSEMBLy 

scale: NA dwn: CP lappvd: 
8 JAN 89 

chkd: ~ Ip.eng: 
IO.c::,)I·~

prod: 9440 

1--________--i ProJ: F001 dwg: 03-1000428 

sht 1 of 1 rev: B iss: 1 

44 

A c 

1 

2 

3 



\ .... ' 

A B c DWG: 03-100043B 

dwn: CP Iopp vd: o{ ,f. 14
NA 8 JAN 89 . 
chkd: GR..:> Ip·eng:9440 

10 • o I' ~'9 

dwg: 03-1000438F001 

of 1 rev: B I iss: 1 

O 


" 

1 

2 

3 

4 
I 

I 3 

2..1 

iiE.l1 i 

1 

2 

3 

I 

~ 

G Mlc120 D k'.oc.e: s. So R. .sol&i ) S Bil, G~ ?I!I.J I 30 - l o O .2. Go 2. A 
S EP LD' ASSE~],L-'r FoQ :rn_c 4 01  100 :::.4 SA

-4 E P L]) 2 MSSE: 1-1 B Lir Fol2. 1:) l.. C - 4 01 - IOO6~2.A I 

L-4A DO'?!:' ,EST 'PoR.T 1t..:TE'I2FAce CO\.l'R-O L LE 12 ) 6'8 ?I"-l 32.- 100 ISSA I 

E.?l2.o'" ASSE t-1 B. Lv Fo2.. 'Dt....c- 4 t>c.B 01- 1002.74 Ii 1 

J)LC-4 ,S, vB ASS,E 1-1 BLY 01- (002..71 A IPC.B \ 

J::>E5. cg, PT\ o "-I PAQT w 

A B 

scale: 

DLC-4 PCB 
prod:

FINAL ASSEMBL y 

1<-1 l 1""1"_ I~ GlO; I 
pro]: 

B 

sht 1 

Itltl.: 

iss. 



... 

l, 
! 
l 1 

'2 

3 

4 

G 

5 

I 4 

A 

P I... A s,T I C Hlt-J~E SOCK: E.T (SET OF 2.) 

Fal? H !lo...\E,E J)E.TA.I L - sEE S. H EET 2. ol= 2

KEYBOA!2l:>,· R~BBER K.E'r- PA]) ovEJ2 LA 'r' 

B 

® 

g 1-100 IS?:.!) 

2.. 

42-loo27SA 

lo'TY. 

c 

SEE NOTE 

~. 0"-> S" 2. oF 2 

0 
1 

OWG: 03-1000448 

I SIDE (RIGHT) VIEW 

KEYBOARO 
CABLE 

o 
GROUNO 
STRAP 

~ 
I 

CA~LE DETAIL (REAR VIEW) 

Rlbl1T '30Cft'ET 

IT}j--i 
l::, I 

I 

title: scale: NA 
KEYBOARD 

r .... ""' .. ",,~SEM8LyI~ I::\~\~I ~ I ; I ~.u •• A< Io rad: ftHft 

E.Co \248 B 3. proj. FOO 1 

oppvd.lchonge I rev. liss. sht 1 of 2 

c 

GROUNO 
.,--- STRAP 

KEYBOARO CABLE 

p.eng: 

dwg: 03-1000448 

rev: C iss: 5 

D 

1 

2 

3 

4 
3> 

2.

,TEl-! I 

\(E 'r ~OA.I21:> pCB. ASSE. NBLY 

PLAST/C kEy'QO A 12]) uPPEe. CQVEg 

PLAs.TIC kEY-BOA.QD L.. o w Q T"RAy 

"]) E.SC R I ?TI o N 

A 

OI-lo02.72A 

81-lool&JD 

8J-IOOI8o.D 

PART ~ 

B 




1 
I 

I 
~ 

'2 


3 
~ 

4 

A 

/":::'.. 

I 
I 

B 

I -T-----
--  --::1-------,-  - - -, -  - - - - - - -

rh 

I I 
- . . I I iL 

I I 
- --_-.L":'--=--=- =- =--=-_

- - - -1---- ___ _ 

Before keyboard assembly is installed, lubricate hinge 
assembly disk spring and ball bearings with WD-40 lubricant 
(use tube applicator) and spray the inside of the hinge 
plastic socket with "white Lithium' grease. 

EL:<> \"2>10 C 

!:;eo \';10 C. 
~Co 124'6 B 

C I DWG: 03-1000448I 
I 

i 
lTEH I ])Es,c'i2 Ij:>[IOI-J 'PART ~ 

I '\...I»Ex S 1-1 AH" I 81- lool&2.Ci 

Iz. IlvJ) E. X Il-.! C.., "P L. ATE 
I 

bO ~Ioog ,g BI 
! 

~ 'BALL B.EA'KINC, '/&" ~IA 6~ -(008:.2.4 A 

4 I WASHER. :Ii- G, B 2.A~S GS-Ioogs7A 

1)' se... S 'P 12. l "'-Je, J 6 ~ - 10 08 Z.S A I 

C I .sc~e:w "!>{ II I4- 24 x l:. T\l>E H-L. +>At-J ?HILL!'PS G1- 100gS8 A 

7 I J)\Sc. S'PR.I NG; I . I b9 -100 8'?:.&A 

-
FOR MORE HINGE OETAllS 
SEE OWG. 03-1000440 

5 
4 
2> 

title: lscale: NA dwn: CP lappvd:
7 DEC 88 

KEY80ARD ASSEMB~y prod: 9440 chkd: IP·eng:
I 

-HINGE DETAlL 
pro]: FOO 1 dwg: 03-100044B 

appvd.! change rev. iss. sht 2 of 2 rev; C I iss: 5 

A B D 

QIT. 

2

2. I 1 
cG I 

2 

2 

2

12. 

2 

3 

14 



R B w [ dwg#:: I 03-1000458 i SS: 4I 
; 

•151 r ~---'I,,...---..J 

11 \I\IIR,E Hoop 

r=@o'8° 03 ~oo " ~ ~o 07 09@BOQQ QQQ
PI O ° o P2 

2ggll0Soo g~o gg 0l1J~~0 g~o g~oL092gg1 
00 008° 0 §E owu 00 ~ 00 ~ oolOIO 00
00 lO 00 o 00 
00 02e o e o o 06e o e o eOlO 00 
gg TPP o OQ4Q o o o o o o 080 o o gg
o o ° ° o ° TP25 o o TEST
00 ~ o o o o o o o Qddo~---~o~o--~----- pIN -----...c===-
00 TPTertf EftlTP24 00 
00 o o o ° 00 22 ,26g g 25 o',g:o o ° o o 0'2:0 o....q~o o o o o 0'9:0 0:Q,0'910 26g g 25 

SWl SW2 

~ 0,0:0 o o o o 0,0'0 

gTP~~-D*b~ c&>TP~~O 
allO u o U 00170 o O O 0230 0025- ~g~~~ ~~~~~§~ ~~~g LE.~. _= 

Bggg gggggg@ 8geE] 

o e~e e@e~er;;de e~e o 


~012 LI 014 016 EJ 018 EJ 020 tJ 022 024 LI 026~ 

~O ° o o o~ 
 3,3 

34 2
00000000000000000 ~ .. 00000000000000000 

L33 1 \ 

4 2 s..P,ACEe 'N'r'Lo"-l .1&7 ')i.·9<3c,P(::;"'8-d>9c:;p) cb72.(4S 1.2. 

.st"!; ?C.B HD :~Q)0 45V2 rI 
::l>ESC R-\';>Tl o N VAcr ~ lelIY,rrEH 

R l B 

~ 

Jo.--

NAVTEL #01-100045A 
scole: Idwn: cp IOPPVd,itltle: 

HA 26 APR 88 "f. VI. 
prod: Ichkd: ';6 ~I~' ~g : 

SIB PCB ASSEMBLy 09440 :20 00;..'0% ~~ 4 
pro...J .ECO 12~S B :.

L
leC01024 A 2 an F001 d'Jg: 03-100045B 

chonge rev Iss epj~@ sht 1 of 2 rev: Bliss: 4 : 

• c D 


.... 




2 

3 

41 

:r 

A 	 B c DWG: 03-100045B 

1 1 

NAVTEL CANADA I Ne. 10100045V2 	

• 

\ -, I \I 'II"''' -

I 

P3 

SOLDER SIDE VIEW 

2 

tJOTE 4 

!'IOTE 3 

HOTE 2. 3
ON THE SOLDER SIDE 

l. 	INSTALL CAPACITOR Cl BETWEEN Q25 COLLECTOR (POSITIVE SIDE) AND 
TOP END OF R41 (NEGATIVE SIDE). 

2. 	 INSTALL CAPACITOR C2 BETWEEN Q12 COLLECTOR (NEGATIVE SIDE) AND 
BOTTOM END OF R30 (POSITIVE SIDE). 

3. 	 INSTALL CAPACITOR C3 BETWEEN BOTTOM END OF R18 AND TOP END OF 
R29. 

4. 	 INSTALL CAPACITOR C4 BETWEEN SWI PIN 20 AND SWI PIN 7. 

scale:I title: N/A
9440 

prod: 9440SIB PCB ASSEMBLy 

proj: FOO 1 

sht 2 of 2appvd·lchange 

dwn: CHEN lappvd:
07 FEB .. 
chkd: IP·eng: 

dwg: 03-100045B 

rev: B iss: 4 

A B Lf 	 D 


14 



1 

A B c DWG: 03-100270BI w 
IGND TERMINAL I 

DETAlL COM.P, S1.CIi ~~J I 

P9
. 1 

2 

-8;:: 

3 

4 I 

[I==Yl·.~",~.;=~J r[ - --- - - ---, f - - - - - - - - - - - --- - - - ~ ~ "r~~~+rc'-'\b"~" 
{Jr 

-

~ WJ1j:_ ]1111 _ _ ___ u h __~IJ mm? (i r-: -PI 

+ ~ 1 11 lJ" I It 31 st _ ! 1!!iI: ;: : : 

iD__ -D? LD..? L2 ln? 12· LO,.? I: l 

!il !:I:>9 g !t§ g Da I 

00= ::f ) I 1_ rwJ I : ~ F=~ 


~) I I 5 ) II? In? Idl ,.nr ~ ii> I I RNJ -- ~_- - '1...J? w IfOTl 

i> I rD.2 ID 
u 

5? l[]s 3 !il SI DöB 

CRYSTAL DETAlL

-rn]"§ iö~ I l' lO rQl' * '''''' koL I~ öIT? * I bl ~ 
C1S !S ~ 5 o > IIIXIO .I ~ J tu f Is 

XTA\.... TD 
:l!lJ.!§S?RII S ~ ~o?h Il ~~U'D+ t l? I. Im ID .lli I InGt ~ ~.sOL]) E Ii! Q:.i:Zt-J o PA-D.~ g: .. tö J!1!!J r : : D 3 !9 ~::11-(___--',::1 -&, PL.ACES 

• • • "" ' .. , '. r~II UII m~ogO[J}ll I~~:? ·iD? I I 'OX ~ 
~~r·· 'I~ nII~.I F·G '.JJ.~ Ihl ~~~ I' ~ ! 11 q 5 • 
• 8..m +12V al) i5t lO! • ~ SI lQ2 ~~ 
llS ~~~~~~~ ~~~g:g DIIJ~EnJ~ ~ D2 1+ 2 ID:: * 

I Pl 13 I P4. ii ii eii 5 +.;: ii - + g s + IIO

* SHOWN FOR REFERENCE ONLy - PART OF FINAL ASSEMBLY 

eeo 1329 

t2tW 
·DV 

E.c..o wrl? 

RSw Eeo 1195 
ECo IIg<;" 

appvd.change 

A 8 

C 
B 

A 
A 

rev. 

::J D rn 
O ~ ~O~ 


J4 lJ SI 

5 
4 

~ 

2.. 

iss. 

title: 

MPC PCB ASSEMBLy 

C~YSTAI
Il.JSlJL.ATOIC 

TYPICAL 

t-

NAVTEL +01-100270A 
dwn: CP appvd: 146 OCT 88 
chkd: ~ 
p.eng: 7'/~ 

1'3·\C·~ 

dwg: 03-100270B 

rev: C iss: 5 

D 

scale: HA 

prod: 9440 

proJ: F001 

sht 1 of 3 

2 

3 



A 8 c DWG: 03-100270B 

1 
 1 


COMPONENT SIDE 

2 


• 
3
,3 

I
• ' 

NOTE 1 CUT TRACE BETWEEN U13 PIN 9 AND U13 PIN 10. 

dwn: CHEN lappvd:title: 4
01 FEB 894 

chkd: Ip.eng:

MPC PCB A S S EM B '1 y ..1.--___---1 

1-----------+----11pro J: dwg: 03-1002708 


sht 2 of 3 I rev: c iss: 5 


D 

NOTE 1 

Iscale: NI A 

1-1p_rO_d_:_9_4_4_0_+-____ 

FOOl 

A 

c 5 

appvd.1 change Irev. liss. 

B 




A B c DWG: 03-1002708 

1 

2 

• 
,3 
I - . • 

NOTE 1 CUT TRACE BETWEEN U13 PIN 9 AND U13 PIN 10. 

4 
1 

l• 

A B 


1 

• 
•• 

•• 
COMPONENT SIDE 

NOTE 1 

•• 

• 

2 

3 

dwn: CHEN lappvd:tit!e: Iscale: NI A 401 FEB 89 
chkd: I p.eng: 

IMPC PCB ASSEMB~Y ~p_rO-:d_:_9_4_4_0_;--____-'--___--1 

1-_________-+--l,proj: F001 dwg: 03-1002708 

sh t 2 o f 3 I rev: c iss: 5 

D 



•• 

, 

scale: NI A dwn: CHEN 
01 FES 89 

~p_rO_d_:_9_4_4_0-+____ 

F001 

appvd.1 change I rev. I iss. 

~W ____ " .-.I. 

cA B DWG: 03-100270B 

i 1 

GNO 
, 9440 lf'C 
•• IOl00270V2 SOLDER SIDE 

I 

2 

N01lE 2 

• 
~ 

3 
J 

NOTE 2 CONNECT A JUMPER SETWEEN U 13 PIN 10 AND U 14 PIN 13. 

, 
jj 

1 

2 

3 

lappvd:title: 44 
chkd: Ip.eng:

IMPC PCB ASSEMBLY ---1--____--1 

1-_--------+1-. pro]: dwg: 03-1002708 

sht 3 of 3 I rev: C is s: 5 

A B D 




1 

A B c OWG: 03-100271B 


G.I....I~ T E~I1IIovAL 

J:> ET A I L 
PCB 
~ (o ILJI. c'o Gt.~!l 'E.R t--t I ~A.L 

X"-,Al DC;;:T,AiL 

xiAL 

pc...\!:. 

)e1,A L 

'''<'I..i\.ATa~ 

(P:» 

_1 

~: ~ -II _I iJfi , 
12jr ~r b I 55 

1 " ~ [~ ~I[~DOD~ W. 
6111 U 25 II I' i'2 s. .ljJu+ B I-

611 I ;.103 
1 I i i ·0· 501 slh3(]D~ ;~ 

~ ~~~nA I JQI *MI h '(]D~ ~ 
IN 

l 

! JI 'o "];;; 5~ !5DDI ~= 
10 _D;;; e L--__----I. 5 . " DI sO I I <i Il ii ii 

"~ • O ITIIJ I STIl 50.1 SO D.D~I-"""":;
* ] D-;;;&:I:il: g ... ~ os 

3 S ... : I * S.Pre I St] DD L-----.;;J 

...----rSn I 19... ~ SI 1/21 ~~~ " .. :: a ~;.. 9 II :s ' '---'--''1l!
:J U O ;::; 52 ~ .. ~ os D ~ I . IR 

.. ;; ~ * ;:..n 5 DDO I S O I 5 lSJ ~ Di I. II ~ 
Brfr+, _w ..... i§l!åZ;UQ;] 01 QZ ~ 

==-~:;tfiDuD g + if ~n I lä I st] I ~5{j U U U I .0 a l! 
I 

, 
- :il ... n + + + + iiiillllll:li= .... -~ tic.> OS '1<1 ... 

O 
ffnil;:'-I----il * dJ 17 ~rdJl ldl 5905 I SS UUU U I [OJ] iOi 
lI.!Jj. + l' .M + S 'l'8 -lä r/3 'i.+ 

* ALL THESE SOCKETS TO BE REMOVED 
AFTER THE PILOT RUN 

1 

2 

3 

2 

3 

41 loc1.1i I 
E:coI2~& 

EfO 122.7 

~ IEco 11.(;2 

E:c:::..:;, II '2

appvd.1 change 

:P 
C 

B 
B 

rev. 

~ 

'2> 
2

iss. 

title: 

DLC PCB ASSEMBL y 

scale: NA Idwn: CP lappvd: 14............ Aft 


prod: 9440 

pro): FOO 1 

sht 1 of 3 rev: D I iss: 

Lp DA B 

4 



A B 	 c DWG: 03-100271B 

11 

•••••••••• 

COMPONENT SIDE VIEW 

22 

33 

ON 	 COMPONENT SIDE: 
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ON SOLDER SIDE: 
EACH JUMPER WIRE SHOULD BE GLUED TO THE BOARD. 

1. CUT TRACE BETWEEN U29 PIN 46 AND U29 PIN 47. 
2. CUT TRACE BETWEEN U8 PIN 12 AND P2 PIN 11. 
3. CUT TRACE GOING INTa U20 PIN 11. 
4. ADD JUMPER WIRE BETWEEN U7 PIN 7 AND UB PIN 16. 
5. ADD JUMPER WIRE BETWEEN U2 PIN 18 AND Ull PIN 19. 
6. ADD JUMPER WIRE BETWEEN UB PIN 17 AND U20 PIN 6. 
7. ADD JUMPER WIRE BETWEEN U29 PIN 46 AND U8 PIN 12. 4


4 
 8. ADD JUMPER WIRE BETWEEN u20 PIN 10, u20 PIN 11 
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9. ADD JUMPER WIRE BETWEEN VIA AS SHOWN AND U17 PIN 4 


~(O 'IbL b 2. ' proj: F001 dwg: 03-1002718 
- " ~E'::'" 11621 ~ I 

I 


sht 3 of 3 I rev: O iss: 4
appvd.lchange Irev. liss. 

I 

I 

DA B c 



A B c I: DWG: 03-100271BI w 

1 

~ 

2 

~ 

3 

14 

1 8 l D 

4 ......1:> TE~HIIvAL 

))E.l A' L 
'PCB 

1 

.. 

2 

'XI"AL D~TAIL 

....l-- 'XTAL-f7I ~< 
5oLJ)\'.t LXl f>. L 

-e'<"""'v LA I 

i'C-J!, 

3 

4 

A 

~ IcC(o CiNJ) "TERI--r' ..... AL 
(P5) 

~ I I ' .,,' iJ~ . 

. .'" s' I " i Ir ~,I iml[JJoJ i ~ =: 
n . l.gJ th tJ :; 

.----_----.!!I tJ !! \I Si; JI~ 51 s--rJ liDD I !]j
L--_---'5 O ~ 5O I sme _ l 11- 'lJ u l: 

.. ~~ I .. ~'D:I O *!dl sh ';;OO~ .1' !,c J 
'----__------IJ -. JDu ii GI 11II1II öDD I I qI 5 O I ! <1118 ! JJ~'4 

- - 5 . " g ö~ 5 ~ e e ! ~ 

j I j O[[IJ I S5TI1 /051 50 ..O~.[]]..DI i g§ S
* l . * l O-"ll! =2Q~ ~ • !:i u t: t: r1 ;::; I ;; 8 ~ 

ii ~ • n:.» I O *5.Per I lo 1 5 ~.9..[]JD I II q~§ § 
r---- .. u g ~ uuu Ii! rJ + .. lQ tl tl t: I II&!O 8 

~~ DI .*~ ~ • .. ., 0'0'0' I lo I lO 1 l O~O J _ .. i : :;0~ 
c N+. ]w ~83;!; Q1 I Q2 

!.1 

.... ::l -C'j 

r----------issoITb g + oif ,.0 I lä I ,to I tJJ U U D I eO~C: !~
NI J~ ~ g ..ra..... + + + + ... ::!Ilh,,,, ~::; 

O + l' ~ + s ii s ij c; 5 :a a • 
ffil1l;:I,-----,l *] dJ 17 15rul lO~1 l05 I SS UU U D I [[[D ~o~
Il!:} +++ + . 

*ALL THESE SOCKETS TO BE REMOVEO 
AFTER THE PILOT RUN 

O·SHOWN FOR REFERENCE ONLY-PART OF FINAL Asse~BLy . 
r~.vt-. ~C0131Q1 E ~ NAVTEL +01-100271A 

~ . 
--:> r title: scale: NA Idwn: CP lappvd: 

9440f"t'I~: ;~~~ : I : I·" I I 
.. j, Eco12"1S ]:l 4 ; 

prod: 9440OLC PCB ASSEMBL Y'3,tI P'Jf" 1E.U) 1227 1 c 
2- proj: FOO 1 ~ IEco IIb2.1 B 

Ec..::> 11'2.1 B 

appvd.lchange Irev. iss. sht 1 of 2 

23 SEP 88 
chkd: ~~ 

Qs"/..V •• '6 

dwg: 03-1002718 

rev: E iss: 7 



• • • 

'
.j 

A 	 B c 	 DWG :03-1 00271 B 

1 1 

SOLDER SIDE VIEW 

MOTE 4

t40TE s 

~!llIIl 1I1II1I1I1,Wf("rCTfl 11/~()JJI(TlI~~I-IIIl·TTTI-~~ITIT-IT-T1,-"lll~\ 1I::-J11 11I~'I'I'I'I'ltlt '1;1'1;1-) 1'1,I,I-ltl-I-I,I-I-I-r'r1r,r-I-I-%,1II I 1221 	 _I : 
••-

33 

EACH JUMPER WIRE SHOULD BE GLUED TO THE BOARD. 

ON SOLDER SIDE: 

l. 	ADD JUMPER WIRE BETWEEN U7 PIN 7 AND US PIN 16. 
2. 	ADD JUMPER WIRE BETWEEN U8 PIN 17 AND VIA AS SHOWN. 
3. 	ADD JUMPER WIRE BETWEEN U29 PIN 46 AND US PIN 12. 
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