



































































































































































































































































































































Video display RAM is accessed by the CPU via the VDBUS. It occupies address
space, B000:0000 through BO00:0FFF, with a duplicate image from B000:1000 through
BOOO0:7FFF. Even addresses hold the character byte. Odd addresses hold the character
attribute.

The attribute byte is defined as foliows:

D7« D6 D5 D4 D3¢« D2 D1 DO

Nondisplay BL 0 O0 0 | 0o 0 0
Underline BL 0 0 0 l 0 0 0
Norma! video BL o] o] 0 i 1 1 1
Reverse video BL 1 1 1 | 0 0 0
*BL = blink

| =

intensity

Video display RAM is shared by the CRT controller and the CPU. The 1.843 MHz
character clock (CCLK) is used to multiplex video display RAM accesses between the
8088 and the 6845. CCLK high time is allocated to CPU accesses. CCLK low time is
allocated to CRT controller accesses.

Video display RAM read/write bus cycles may be disabled by jumpering JC4 to the
OFF position to accommodate a variety of enhanced IBM monochrome video display
expansion boards which use the image area for additional display RAM.

The video control register {IC-8C} at port address 3B8 contains two bits to enable
the video display (bit 3) and to enable cursor blinking (bit 5). The video status
register (IC~-SA) at port address 3BA contains status bits for the video output, PC/XT,
IBM/50, and HSYNC DLY signals. See Appendix C for the bit maps for the video
control port and the video status port.

State machine (IC-11H) generates the character clock, CCLK, and control signals, Q5,
CEROM, S/L, WE, and CPUADDR.

IC-11G generates IOCHRDY to synchronize 8088 video RAM accesses to 6845 video
RAM accesses.

IC-11F divides the vertical sync signal down to 3Hz for cursor blinking and 1.5 Hz
for character blinking.

1C-88, 10A, 10B, 10C, and 10D mix attributes with the video dot stream.
IC-11B synchronizes the video stream and disables the horizontal sync signal (HSYNC)
to the WY-500 monitor at power-on time. HSYNC is enabied when the boot ROM
sets the ENVIDEO bit at video control port, 3B8, which aliows HSYNC to reach its

steady state freguency. This sequence is necessary to protect the WY-500 meonitor.

Video driver, IC-SA uses a separate ground trace for RFl reduction.



Keyboard Subsystem

An Intel 8048 microprocessor with on-board ROM (IC-1E), operating at 4.9152 MHz, is
programmed to perform the keyboard scanner function in the computer. A detailed
description of the B048 microprocessor may be found in the Intel Microcontrolier
Handbook. Also see page 6 of the CPU logic board schematics.

The 8048 scans the keyboard by monitoring pins P10 through P16 and its TO input. A
logic 0 at TO indicates a depressed key. A logic 1 indicates a released key. Upon
receiving a valid keyboard state change, an 8-bit scan code is written to the
keyboard scan code latch (IC-1F). Data bit 7 is set to a logic 0 if the state change is
due to a key being pressed. Data bit 7 is set to a logic 1 if the state change is due
to a key being released.

An 8048 write operation to the scan code latch will set IRQ1 to the 8088 and cause
the 8048 T1 input to go low indicating a busy state. The 8088 will then service the
keyboard interrupt by setting bit 7 {(PB7) in the system control register {61H), reading
the keyboard scan code register {60H), and then resetting PB7. The process of
toggling PB7 will reset IRQ1 and set T1 back to a logic 1 indicating not busy to the
8048, This allows the 8048 to resume write operations to the scan code latch.

At power-on time the 8088 will toggle bit 6 (PB6} in the system control register
(61H) to direct the 8048 to perform a self-test. If any key is stuck on the keyboard,
the scan code will be written out; otherwise, AAH will be written out.

System Port Subsystem

Three system registers exist on the CPU logic board: A system control register,
system status register, and a keyboard scan code register. On the schematics the
system control register (IC-1J, IC-1P, IC-1N) is labeied PORTB; system status register
(IC-1L, IC-1M, IC-1N) is PORTC; and keyboard scan code register (IC-1F) is PORTA.
See Appendix C for the bit definitions for system ports A, B, and C. Also see page
6 of the CPU logic board schematics.

The system ports have been defined to be compatible with the IBM PC/XT. The
computer will interpret the system ports 60 and €62 differently, depending on the
PC/XT SEL configuration bit. The computer will emulate the IBM PC if the PC/XT SEL
configuration bit 9 (located on the DIP switch on the CPU logic board) is OFF and
will emulate IBM PC/XT if bit 8 on the DIP switch is ON. Refer to Appendix D for
DIP switch settings.

Note—I[BM PC mode is currently not supported by the firmware BIOS ROM.

Diskette Subsystem

The diskette subsystem consists of an Intel 8272 or NEC uPD785 diskette controlier
chip operating at 4 MMz (IC-7K), Standard Microsystem $2298 Digital Datz Separator
chip (IC-8L), 16-MHz crystal (Y4), and disk control port {IC-7H). The diskette controlier
and external disk control port are accessed via the YDBUS.

The diskette controller chip contains control circuitry to interface the CPU to the two
diskette drives. A status and data register internal to the chip occupy /O address
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space 3F4 and 3F5. A detailed description of the uPD765 diskette chip may be found
in the NEC Microcomputer Products Data Book.

The 8229B chip contains a digital data separator, write precompensation logic, and a
head-load timer, It is used in conjunction with the diskette controller to interface to
the diskette drives. A detailed description of the 9229B chip may be found in the
Standard Microsystem Data Catalog.

The external disk control port at /O address 3F0 contains bits to select a drive,
enable drive motors, reset the diskette controlier chip, and enable interrupts from the
diskette controller chip. See Appendix C for the bit definitions for the diskette
controller registers. Alsc see page 11 of the CPU logic board schematics.

Precompensation delay is determined by the write precompensation signal (LCT) which
is driven by bit 4 of the system control register (61H). LCT should go high during
disk write operations for tracks 20 through 39 (precomp dly = 375 ns) and stay low
for tracks 0 through 19 (precomp dly = 125 ns).

The 9229B chip divides the 16 MHz clock input to generate a 4 MHz diskette
controller clock and a 500 KHz write data clock to the diskette drives (WCLK pin of
diskette controller). IC 9N synchronizes WCLK to the 4 MHz diskette controller CLK
for proper operation of the diskette controller chip.

IC 10N delays the DRQ signal from the diskette controlier chip by two microseconds
to satisfy the TMr and TMw DMA operation timing parameters of the diskette
controller chip. -

The step rate (SRT), and head load time (HLT), are two critical parameters for reliable
disk operation. HLT values are set by issuing the SPECIFY command sequence to the
diskette controlier chip.

The SPECIFY command seguence is

Command Byte o} o] o) C o) o] 1 i
Data Byte 1 <==SRTwm==mmmmm > 4 4 1 1
Data Byte 2 C==pj| Toemcrecccmcrcncccccccnean > o)

The IBM PC with full-height drive uses 8-ms SRT (first datz byte = CFH) and 4-ms
HLT {second data byte = 02H). Your computer uses haif-height drives made by Epson,
Sznyo, or Shugart. The optimum values are 6-ms SRT (first data byte = DFH) and
28-ms HLT (second data byte = 0EH). These values have been tested on Epson,
Shugart, and Sanyo drives with satisfactory error rates.

Standard Backplane

The computer standard backplane provides two standard |BM expansion slots and a
-5 volt regulator. The backplane is directly compatibie with the I1BM expansion bus,
except for the /CARDSLCTD signal which is not reguired to support only two siots.
The backplane plugs into the expansion bus connector (J13) on the CPU logic board.
See Appendix C for a list of all signals and their pin assignments for expansion
slots JZ or J3.






6 SCHEMATICS

This chapter contains a harness interconnection drawing, tables providing connector
pin assignments, and schematics for the CPU logic board, standard amd muitifunction
backplanes, keyboard printed circuit board, power supply, and color graphics printed
circuit board.

Harness Interconnection
CPU Logic Board (96-049-01)
Standard Backplane (96-041-01)
Multifunction Backpiane (96-044-01)
Keyboard Board (96-043-01)
Color Graphics Board (96-048-01)
Power Supply (96-042-01)

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Tabie
Table

6-1
6-2
6-3
6-4
6-5
6-6
6-7
6-8
6-8
6-10
6-11
6-12
6-13
6-14
6-15
€-16
6-17
6-18
6-19

Keyboard Connector J1
COM1 and COM2 Serial Connectors P1 and P2

LPT1 Parallel Connector P3

Monochrome Video Connector J2

CPU Logic Board Connector J13

Multifunction Backplane Connector J17

Diskette Drive Connectors J14 and J16

Hard Disk Drive Controiler PCB Connector J2

Hard Disk Drive Controller PCB Connector J1/J0

DC Power Supply Connector J12

Disk Drive Power Supply Connector P1

Standard/Multi. Backplane Connector J2 or J3

Standard/Multi. Backplane Connector J1

Multifunction Backplane Connector J4
Color Graphics PCB RF Modulator Connector P1
Color Grzphics PCB Color Monitor Connector J2

Color Graphics PCB Connector PS5

Color Graphics PCB Light Pen Connector P2

Color Graphics PCB Composite Video Jack J1

6-2
6-12
6-25
6-26
6-29
6-30
6-36

6-10
6-10
6-11
6-11
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Tabie 6-1 Keyboard Connector J1 Part No. 80-121-24

Pin No. Signal

1 Ground

2 Ground

3 ' +5 Volts

4-10 Keyboard Scan
11 Keyboard Data
12 Not Used

Table 6-2 COM1 and COM2 Seriai Connectors P1 and P2 Part No. B0-151-69

Pin No. Line Name

Shield Ground
Transmitted Data
Received Data
Request to Send
CTS

Data Set Ready
Signal Ground
Received Line Signal Detector | External Device
9-19 No Connect

20 Data Terminal Ready
21 No Connect

22 Ring indicator

WYSEpc RS-232C
Connector
(COM1, COM2)

Oi~NjOJOIIR WINE—

23-25 No Connect

Table 6-3 LPT1 Parallel Connector P3 Part No. 80-150-11

Pin No. Line Name?

1 — Strobe

2 + Data bit 0

3 + Data bit 1

4 < Data bit 2

5 - Datz bit 3

6 + Dawzoit 4

7 + Daw bit 5

3] + Date bit 6

S + Dawz bin 7
N

12 - Paper end (out of paper!

13 - Seiect

14 — Auto feed

15 — Error

16 — Inmiaize pnnter

i7 -

1525 Grounc

*Alf outputs are generated by software; all inputs are resk-time (nonlatched) signals.
At standard TTL levels.



Table 6-4 Monochrome Video Connector J2 Part No. 80-151-45

At Standard TTL Levels

Ground

Ground

Not Used

Not Used
WY-500

MONO

Not Used Monochrome

DISPLAY

Hi Lite | Monitor

Video

Hornz Sync

2
3
4
5
Port 6
7
8
9

Vert. Sync

Note: Signal voltages are 0.0 to 0.6 VDC at low level and +2.4 t0 3.5

VDC at high level

Table 6-5 CPU Logic Board Connector J13 for Standard or Multifunction Backplane
Connector Part No. 80-121-46

Signal
Name

Ground
BRESET
+5V
IRQ2
Not Used
DRQ2
-12V
Not Used
+12V
Ground
-XMW
-XMR
-XI0W
-XIOR
-DAK3
DRQ3
-DAK1
DRQ1
-DAKD
CLKBS8
IRQ7
IRQ6
IRQ5
IRQ4

Pin No. Pin No.
2 1
4 3
6 5
8 7
10 9
12 11
14 13
16 15
18 17
20 19
22 21
24 23
26 25
28 27
30 29
32 31
34 33
36 35
38 37
40 39
42 41
44 43
46 45
48 47

Schematics 6-4

Signal
Name

Not Used
D7

Dé

8]

D4

D3

D2

D1

DO
IOCHRDY
AENBRD
A19
A18
A17
A16
A15
Atd
A13
Al12
A1l

A10

AS

AB

A7



Table 6-5 CPU Logic Board Connector J13 (Continued)

Signal Signal
Name Pin No. Pin No. Name
IRQ3 50 49 AbB
-DAK2 52 51 Ab
TC 54 53 Ad
ALE 56 55 4 A3
+5V 58 57 A2
0SsC 60 59 A1
Ground 62 61 AD

Table 6-6 Multifunction Backplane Connector J17 Part No. 80-121-47
Pin No. Signal

CASOUT
+BV
Ab
A3
AD
Ad
A2
A5
Al

10 A7
11 -POR
12 GND

W oo NO O WK

Table 6-7 Diskette Drive Connectors J14 and J16 Part No. 80-121-40

Pin No. 170 Signal

1-7 No connect

8 In -Index

2] No connect
10 Out -Drive select
11-15 No connect
16 -Qut -Motor enzble
17 No connect
18 ~ Out -Dir in

18 No connect
20 Out -Step

21 Neo connect
22 Out -Write data
23 No connect
24 Out -Write enable
5 No connect
26 In -Trk 00

27 No connect



Table 6-7 Diskette Drive Connectors J14 and J16 {Continued)

Pin No. 1/0 Signal

28 In -Write protect
29 No connect
30 In -Read data

31 No connect
32 Out -Side1

33 No connect
34 in -Ready

Table 6-8 Hard Disk Drive Controller PCB Connector J2

Pin No. Signal

1, 3, 5, 7, 9... =33 All Odd Numbers Are Ground
2 -Reduced Write Current
4 Reserved

6 -Write Gate

8 -Seek Complete

70 -Track 00

12 -Write Fault

14 -Head Select 2 0

16 Reserved

18 -Head Select 2 1

20 -Index

22 -Ready

24 -Step

26 -Drive Select 1

28 -Drive Select 2

30 Reserved

32 Reserved

34 -Direction In

Table 6-8 Hard Disk Drive Controller PCB Connector JO or J1

Pin No. Signal

1 Drive Select

2 Ground

3 Reserved

4 Ground

5 Spare

6 Ground

7 Reserved

8 Ground

g Spare

10 Spare

11 Ground

12 Reserved

13 MFM Write Data
14 -MFM Write Data

Schematics B-A



Table 6-9 Hard Disk Drive Connector JO or J1 {Continued)

Pin No. Signal

15 ' Ground

16 Ground

17 MFM Read Data
18 -MFM Read Data
19 Ground

20 Ground

Tabie 6-10 DC Power Suppiy Connector JjiZz Part No. 80-121-42
Pin No. Signal Name

+5VDC
+5VDC
+5vDC
+5VDC
Ground
Ground
Ground
Ground
+12VDC
0 : +12VDC
1 -12vDC

— = WO WU A WN -

Table 6-11 Disk Drive Power Supply Connector P1

Pin No. Signal Name
1 +12 VDC

2 Ground

3 Ground

4 -+ 5 VvDC

Table 6-12 Standard or Muitifunction Backpiane Connector J2 or J3 Part No. 80-121-48

Signal Signal
Name Pin No. Pin No. Name
B A

GND 1 1 Not Used
BRESET 2 2 D7
+5V 3 3 D6
IRQ2 4 4 D5
-5V 5 5 D4
DRQ2 6 6 D3
-12 7 7 D2
Not Used 8 8 D1



Table 6-12 Standard/Multifunction Backplane Connector (Continued)

Signal Signal
Name Pin No. Pin No. Name
412V 9 9 DO
GND 10 10 I10CHRDY
-MWB 11 11 AENBRD
-MRB 12 12 A18
-|10OWB 13 13 A18
-10ORB 14 14 A7
-DAK3 15 1B A16
DRQ3 16 16 A15
-DAK1 17 17 Ald
DRQ1 18 18 A13
-DAKOB 19 19 A12
CLK88B 20 20 A1
IRQ7 21 21 A10
IRQ6 22 22 A9
IRQ5 23 23 A8
IRQ4 24 24 A7B
IRQ3 25 - 25 A6B
-DAK2 26 26 ABB
TC 27 27 AdB
ALEB 28 28 A3B
+5V 29 29 A2B
0sC 30 30 A1B
GND 31 31 AOB

Table 6-13 Standard or Multifunction Backplane Connector J1 Part No. 80-121-48

Signal Signal
Name Pin No. Pin No. Name

B A
GND 1 1 Not Used
BRESET 2 2 D7
+5V 3 3 D6
IRQ2 4 4 D&
-5V 5 5 D4
DRQ2 3] 6 D3
-12V 7 7 D2
Not Used 8 8 D1
+12V 9 S DO
GND 10 10 IOCHRDY
XMW 11 11 AENBRD
-XMR 1 12 A18
-XIOW 13 13 A18
-XI0R 14 14 Al17
-DAK3 15 15 A1ib
DRQ3 16 16 A1b
-DAK1 17 17 Ald
DRQ1 18 18 A13
-DAKO 18 19 A12

Schematics 6-8



Table 6-13 Standard or Multifunction Backplane Connector J1 Part No. 80-121-49
{Continued)

Signal Signal
Name Pin No. Pin No. Name
CLK88 20 20 A11
IRQ7 21 21 A10
IRQ6 22 22 AS
IRQ5 23 23 - AB
IRQ4 24 24 A7
IRG3 25 25 AB
-DAK2 26 26 AB
TC 27 27 Ad
ALE 28 28 A3
+5V 29 29 A2
0sC 30 30 Al
GND 31 31 A0

Table 6-14 Multifunction Backplane Connector J4

Pin No. Signal

1 -CASOQUT
2 +BV

3 Ab

4 A3

5 AO

5] Ad

7 A2

8 AL

8 A1

10 A7

11 -POR
12 Ground

Table 6-15 Color Graphics Board RF Modulator Connector P1

Pin
- No. Ling Name
1 + 12 Votts
Color/Graphics {2 Not Used aF
Boarg {P1} 3 Composie Vioee Qumut Moduiztor
4 Logic Groung



Table 6-16 Color Graphics Board Color Monitor Connector J2

At Standard TTL Leveis

B Ground
2  Ground
w53 Red .
'-5 §' 4 Green
g é |5  Biue
S| 6 Intensity
S&[7 Reserved
] 8  Horiz. Drivée
9  Vert. Drive

Tabie 6-17 Coior Graphics Board Connector P5

Signal Signal
Name Pin No. Pin No. Name
B A
Ground 1 1 Not Used
BRESET 2 2 D7
+5V 3 3 D6
Not Used 4 4 D5
Not Used 5 5 D4
Not Used 3] 6 D3
Not Used 7 7 D2
Not Used 8 8 D1
+12V <} 2] DO
Ground 10 10 IOCHREADY
-MWB 11 11 AEN
-MRB 12 12 A18
-10OWB 13 13 A18
-10RB 4 14 Al17
Not Used 15 .15 A16
Not Used 16 16 A5
Not Used 17 17 Al
Not Used 18 18 A3
Not Used 19 19 Al2
CLK88B 20 20 A1
Not Used 21 21 A10
Not Used 22 22 AS
Not Used 23 23 AB

Schematics 6-10



Tabie 6-17 Color Graphics Board Connector PS5 (Continued)

Signal Signal
Name Pin No. Pin No. Name
Not Used 24 .24 A7B
Not Used 25 25 ABB
Not Used 26 26 ALB
Not Used 27 27 Ad4B
Not Used 28 28 A3B
+5V 29 29 A2B
0SC 30 30 A1B
Ground 31 31 AOB

Table 6-18 Color Graphics Board Light Pen Connector P2

Pin
————— No. Line Name ——
1 —Light-Pen Input
2 Not Used
Color/Graphics 3 ~Light-Pen Switch| Light
Board (P2) 4 Chassis Ground Pen
5 +5 Volts
6 +12 Volts
_ g S

Table 6-19 Color Graphics Board Composite Video Jack J1

~ | Pin
[, BN . f
£33 No. Line Name
Ee v
5@ 1 Peai ideo
= Peak 10 Peak Amplit )
5 b ATDIUCEY Monitor
535 2 Cnassis Ground
c o

Composite Video Signal of
Approximately 1.5 Voits
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