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INTRODUCTION

The VPB701, Video Graphic Board, is a graphic con-
troller that adds bit-mapped-raster-scan graphic
drawing and display functions to the Piccolo line of
microcomputers RC702 and RC703. The VPB701 is desig-
ned for installation onto the RC702/703 printed cir-
cuit board as a "piggyback", and power supplied from
this computer.

The VPB701 works in two modes:

- Black/white mode. In this mode the 275x560
pixels graphic picture from VPB701 is ored with
the normal character picture from RC702/703
video circuit. The mixed graphic/character wvideo

result is shown on the normal piccolo monitor.

- Color mode. In this mode the VPB701 generates a
256x256 pixels eight color picture on an exter-
nal color monitor. Switching between the 2 modes
is controlled by hardware straps; and its too
neccessary to change a PAL-logic IC.



GENERAL DESCRIPTION

The VPB701, Video Processor Board, is designed to
work with the RC702/703 microcomputer in order to
implement a _computer graphics system. The VPB701 is
attached to the host processor board via the normal
280 microprocessor I1/0 bus (bus 0-7, add 0-7 and
control signals); and is used to generate the basic
video signals to the video display monitor.

The host processor passes commands and data to VPB701
using programmed I/O0 instructions. The VPB701, upon
receipt of commands, performs all of the tasks needed
to manage the display memory. In addition to che
display function, the VPB701 implements high-speed,
vector-to-raster scan conversion.

The commands sent to the VPB701 consists of a series
of instructions and their associated parameters.
These commands and their associated parameters are
used to construct a geometric figur or graphic
character into the display memory bit-a-bit. This
geometric figure or graphic character drawn in the
display memory can then be displayed on the monitor.
The monitor is a window into the display memory. The
drawing commands which define the element of the
figure include 1lines, arcs, circles, rectangles,
character/symbol painting, and area fills. The com-~
mands also allow user- selected linen styles and
patterns with which to draw and display figures on
the monitor. The host processor (under control of the
user”s graphic software program) performs the pre-
liminary calculations to prepare the drawing
parameters, provides the starting point into the dis-
play memory and other associated parameters of the
figure to be drawn. The VPB701 calculates the display
memory addresses bit-by-bit for the graphic figure to
be drawn and completes the drawing without further
intervention from the host processor.
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For example, if a rectangle is to be drawn on the
attached monitor, the VPB701 is given a command which
defines the type of drawing followed by the starting
address and several other parameters that define the
length and height of the rectangle. The VPB701 is
then given the start drawing command to draw a rec-
tangle. The VvPB701 takes the command and draws the
figqure in the display memory.
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FUNCTIONAL DESCRIPTION

3.1

The VPB701 consists of the logical blocks shown on
the blockdiagram fig. 1. All these logical blocks are
described in the following subsections.

I/0 Device decader

For details refer to logic diagram p.2.

This circuits decodes the I/0 device numbers used by
the VPB701. This circuit is implemented by a PAL
(PATS60) shown on £ig. 2. The decoded device numbers
are listed in the following table:

Device number table
Dev.no. (HEX) Read Write
C8 Status from Data, (Parameters)
7220 to 7220
C9 Data from 7220 | Command to 7220
CcC disable graphic
video
CE Enable graphic video

-

The power on reset signal will set the disable
graphic video function.




PAL16LE PAL DESIGN SPECIFICATION
PATS&0 1983.05.25 s KNEH
1/0 DECODER TO VPE701:GRAPHIC UNIT TG RC702/703.

¥ADD7 XADD& XADDS XADD4 XADD3 XADDZ XADRDY /IORD /IOWR GND
RESET /RD HACK NC 45 /BLANK 17 NC /WR VCC

HACK + /XADD7 + /XADD& + XADDS + XADDLZ + /XADD3
RESET + 17 + 15%XADDZ*/XADD1%I0UWR

/BLAMK + /RESET#15*%XADDZ%XADD1%IOUWR

15 IORD*/XADDZ%/XADD]

15#I0WR*/XADD2%/XADD]

IF (VCCy /15
IF (VYCC) BLANK
IF (¥CEY /717
IF (VCC) RD
IF (VCOy WR

wononouon

DESCRIPTION:
THIS CIRCUIT DECODES THE 1I/0 DEVICES USED BY
RC702/702 TO CONTROL THE GRAPHIC UNIT.

DEVICE C8H READ FROM STATUS_REG .WRITE PARAMETER INTO FIFO.
DEVICE C9H READ FROM FIFQG. WRITE COMMAND INTO FIFO.

DEVICE CCH-CDH SET BLAMK GRAPHIC VIDEQ FLIP-FLOP

DEVICE CEH-CFH RESET BLANK GRAPHIC VIDEO FLIP-FLOP

THE RBLANK FLIP-FLOP IS5 T0OQ SET BY THE "RESET" SIGNAL.

Fig. 2. Pal Design Specification (PATS560)

3.2 Graphic Display Controller 3.2

Refer to logic diagram p.!, the heart of the VPB701
is the NEC7220 (or INTEL 82720) Graphic Display Con-
troller (6DC). The Graphic Display Controller (GDC)
is an intelligent microprocessor peripheral designed
as a raster-scan computer graphics controller. Con-
trol of the GDC by the host microprocessor is
achieved via a standard 8 bit I/0 bus (8 data bits,
add 0-7 and control signals) interface. This inter-
face allows the host microprocessor to send command
and parameter bytes to start the drawing process. The
host processor begins the process by retrieving
status information from the VPB701 board concerning
the drawing process. This status information from the
VPB701 is readable at any time by the host processor.
. Access to the GDC 1is coordinated via flags in the
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status register. The First In First Out (FIFO) buffer
is integral to the GDC and is the GDC”s interface to
the host processor connector through which all com-
mands and data pass. Access to the 16-byte FIFO is
controlled by the host processor via the GDC”™s com—~
mand set. The host processor coordinates the trans-
fers by checking the appropriate status register
bits. Commands and parameter bytes are send to the
GDC”s FIFO and are differentiated bhased on the state
of the address bit 0. All commands are written to the
GDC. “

When the write control line (>WR) is activated, the
GDC configures the FIFO as an input buffer to receive
the command and the parameter bytes. If a read com-
mand 1is issued to the GDC, the GDC interprets the
command, configures the FIFO as an output buffer and
places the requested data into the FIFO. The status
register indicates that the data is ready to
retrieve. The host processor can then retrieve the
requested information by activating the read control
line (>rd).

When the host processor sends a command byte and
activates the write control line to the GDC, the GDC
interprets the contents written into the FIFO,
decodes the command, distributes the succeeding
parameter bytes to the proper registers within the
GDC, and then initiates the required operation. Any
parameter byte following a command is truncated by
the receipt of the nect command.

The host processor programs the GDC sync logic during
initalization with either a reset command or a sync
command and the associated parameters.

In color mode the GDC generates the sync signals
(horizontal and wvertical) as well as he blanking
signals to the CRT monitor for any interlaced or non-
interlaced video format. "

In the Black/White mode the GDC acts as a slave to
the CRT logic in the RC702/703. In this mode no Start
Display command is given to the GDC.




For details refer to the logic diagram p.2.

This circuit contain 2 pal-logic—circuit. 1In
Black/White mode PATS562°and PATS563. In color mode
PAT562 and PATS564. Each mode is further described in

3.3 Timing and Control Logic
the following 2 subsections.
3.3.1 Black/White mode

The PAT562 acts as a 4 bits down counter. This
counter is synchronized with the RC702 video timing
by the signal >STOP STATE. The counter is driven by
the DOT FREquency clock from RC702 (-10MHz). PAT563
decodes the state of the counter and generates load
signal for the green video shift register {used for
black/white video), and counting of the RC702 graphic
refresh address.

Selecting between Black/White and color mode is con-

trolled by the following straps:

—— — —— — T i e —— o —————————————————— —— " — o —— 5w}

| STRAP | BLACK/WHITE | Color |
s2 (1-18) OFF ON
§2 (2-17) OFF OFF
S2 (3-16) OFF OFF
S2 (4-15) OFF ON
S2 (5-14) ON OFF
S2 (6-13) ON ON
82 (7-12) OFF OFF
s2 (8-11) ON OFF
§2 (9-10) OFF ON

Fig. 3. Straps

Fig. 4 gives the timing details for the Black/White
mode .

Fig. 7 gives the logic definations for PATS62.

Fig. 8 gives the logic definitions for PATS563.

o o

3.3

3.3.1

e

()




Color mode

The PAT563 is replaced with PATS64 and the strapfield
S2 is changed as shown above.

The control pal PAT564 aids the GDC in controlling
access to the display memory. There are two types of
accesses to the display memory; Display cycles and
Read-Modify-Write (RMW) cycles. During display
cycles, the data at the addressed location is read
and sent to the shift register for subseguent display
on the monitor. During a RMW cycle, data is accessed
from display memory. The modifications done to the
data at the addressed location are: complement, set,
clear or replace.
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PAL1&R4 paL DESIGN SPECIFICATION. .
PATS&2 ' 1983.07.27sKNEH.
TIMING PULSE GENERATCGR TO VPE701.

LK HRTC /STOP SO 51 DCLK RESET NC NC GND
/0E GHCLX /EADSP DIV W8 W4 WZ /EADRW WCLKZ VCC

/DIV := RESET + DIV + S0%*8TOP

JWB t=/DIV*WB + DIVx/WB + SO0*STOP + RESET

/W4 1=G0%/DIVE/HB2WLx/STOP*/RESET +DIV*/UL%50%/STOP*/RESET
+WB%/WL%x50%/STOP*/RESET +/50%/DIV*/W8*%/RESET
+/50%DIVE/Wex/RESET +W8#/WLx/80%/RESET

/W2 c=/DIV%/WBX/WLxW2xS0%/STOP*/RESET
+DIV*/M2*SD*!STOF*IRESET+H8*!H2*SD*!STOP*!RESET
+w4*!NZ*SD*ISTOP*!RESET+!DIV*INB*!N#*HQ*!SU*IRESET
+6Iv*!N2*ISO*lRESET+w8*lw2*/SD*IRESET
4% W%/ 305 /RESET

IF (VCC) /SHCLK=/50%31%/DIV + /S50%/51%/DCLK + SO*DCLK
IF ¢(YCC) EADSP =SDxUZExW4%/UWB + SO*W2xWLxWB*€/DIV

IF (YCC)» EADRW =ISD+fNE*W#+[W2*IN4+H2*!W4*/N8+H2*/H4*H8*fDIV

IF (VCC)Y /WCLKZ=/50%/W2
W2 /UAe/UBX/DIVESD + JUZ*WLH%WB%DIVESO
+/WZEWLE/WBX/DIVEE0 + /WZ#/W4AxWB*XDIVEE0
DESCRIPTION:
50=0 7220 DELIVERS SYNC PULSES.
g0=1 SYNCHRONIZATION WITH HRTC PULSE FROM RC702/703.

51=0 SHIFT CLOCK= DOT FREQ.
51=1 SHIFT CLOCK= DOT FRE®/Z.

Fig. 7. Pal Design Specification (PAT562)
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PAL15LS PAL DESIGN SPECIFICATION
PATS63 1983.05.29sKNEH
SHIFT REGISTER LCAD DECORER

a8 A13IN A1ZIN RAS DBIN WZ W& CLK SEL GND
DIV sLDZ /LD1 A120UT 15 16 17 A130UT /LDD VCC

IF (YCC) LDZ=UZ*xW4x/UBx/DIV

IF (VCC) LDI=/UWZxWaxWBxDIY

IF (YCQCy /7ALZ0UT= /A1ZINM

IF (VCCY /A130UT=/A13IN

IF (VCCY /15 = YZ*W4*/W8 + HZ*/U4*/UB
+ JUZEUL + JWHZE/WLxHE

DESCRIPTIONS

LOAD DOT PATTERN IN TIME SLOT 12.
) SOUNT IN ADDRESS IN TIME SLOT 7.

)

Fig. 8. Pal Design Specification (PAT563)
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PAL1&R4 PAL DESIGN SPECIFICATION
PATS &4 1983.05.31,KNEH
DECODER

CLK A12 A13 /RAS /DBIN W2 W4 W8 SEL GND
/OE /7LD2 /LDt BSO /CS /WE /S0 /BSt1 /LpO VCC

SEL*¥/W8%/WL*CSxW2xS0*/WE
IF (YCC) Lbd SEL*/WB*W4=C5%x/WZ2#S50#/WE
iF (vcg) LDZ2 JUB*/BLxCS%/UZ%/WEXSD
IF (V{C) BBi= /SEL*/A13 + SEL*/W4x{S*W2%/WE*ED
+SEL¥WLRCS /W2 /UE*S0
+SEL #C8#/WE*/A13%/50
+SEL*¥WE=SO*/A13
gh:= W4x/CS*W2*WE*/S0*RAS + W4xCS*/WEXSO*RAS
+CSsWZ ¥ /WUE*SO%RAS + /W&xCS*x/WE*/S0%RAS + /CSxS0+*RAS
WE:= /RAS + /W&x/CS*WE%/50D
+/CES®/UZ*UE®/S50 + /Wax/CS¥x/HE*S0
+ /CS*UE*S0

IF (vECy LDO

i n

rGe= Wee/CSEWZ*WE*/S0#RAS + CS¥UZx/WE*RAS*50
+H4%C0%/WESRAS®S0 + CS*/WEx/S0*RAS*¥UW4
+/CC*xWEXxS0%RAS + RAS*SO*/WE*CS*DBIN®/UE

JBE0:= /EEL*#/A1Z + SEL*W4*/CSeW2Z*WE*/50
+SEL *W4*¥CE%/WE*SD%# /W2 + SEL¥/W4xCS*/WE*SO*/A12%/U2
+EEL*CS%/WE*/50%/A12 + SEL*/C5%S0%/A1Zz

DEGo IPTIud-

Tuls CIRCUIT IS5 USEDR IM COLOR MODE REPLACING PATS5463.
SFL=1 COLOR MODE.

==.=0 B/U Maneg.

Fig. 9. Pal Design Specification {PATS64)

Fig. 5 gives the timing for a display cycle.

Fig. 6 gives the timing for a Read-Modify-Write
cycle,

Fig. 9 gives the logic definitions for PATS564.
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Display memory

3.5

For details refer to logic diagram p.4.

The display memory consists of sixteen 16Kx1 static
RAMs which provide 256K bits memory arranged as
16Kx16 bits word. The address of the display memory
is calculated by the GDC and latched in the address
latch. The data stored at the addressed location may
be modified by the GDC, passed back to the host
processor, or displayed on the attache meonitor. 1In
the black/ white mode 9%,625K words are accessible as
display memory. The refresh on the monitor is con-
trolled by a counter synchronized with the video sync
pulses (HRTC and VRTC) from RC702. In color mode, one
block (1/4} of the display memory is available for
each color (or 3/4 of the total memory).

Refresh Address Counter

For datails refer to logic diagram p.3.

This counter is only used in black/white mode to
control the refresh of the graphic video on the RC702
monitor. During wvertical retrace (VRTC} the counter
is set to zero, indicating that the graphic picture
starts at location zero of the display memory, cor-
responding to the upper left corner on the nmonitor.
During horizontal retrace the counting is disabled.

Shift Reqgister and Buffer Logic

For details refer to logic diagrams p.5 and p.6.

The shift register logic consists of three 16-bit
registers (one for each color) and a series of D-
flip-flaps. Each shift register performs the paral-
lel-to-serial conversion that produces the video bit
stream sent to the attached monitor. Additional D-
type flip-flaps are used to resynchronize the wvideo
data with the synchronizing signals and blanking sig-
nals. In the black/white mode, only one shift
register (the green) is used. The video signals are
buffered and gated with the blanking signals in the
PAL-circuit PAT561. This circuit is controlled by 2
straps given the following functions.

g

3.6

i,
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S1 s0
Mode 54 (1-4) 54 (2-3) Description

Black/White ON ON Graphic Video (green) is
ored with RC702 character
video.

Color OFF ON External color Monitor.
Positive HOR and VER pul-
ses.

Color ON OFF External color Monitor.
Negative HOR and VHR pul-
ses.

Color CFF OFF External color Monitor.

Common negative sync
pulse for HOR and VER.




18

Fig. 11 gives the logic definitions for PATS561.

PALIALS PAL DESIGN SPECIFICATION
PAT541 1983.05.25KNEH
VIDEO CONTROL CIRCUIT T4 VPBYO12GRAFHIC UNIT TO RC70Z2/703.

RIN BIN VSYNC HSYNC BLSYNC /BVID YRTC HRTC VIN GND
GIN VOUT 51 50 VER HOR ROUT BOUT GOUT VCC

/S50%/51%/VIN*¥BVID + /S0%/S1*HRTC*/VIN + /S50*/S1*%VRTC
+/80%/81%/VIN*/GIN%/BVID + S50%/VIN + 81%/VIN

BVID + BLSYNC + /GIN

BYID + BLSYNC + /BIN

avIih + BLSYNC + /RINM

/50%51%/HSYNC + SO%/S1#HSYNC + /50%/51 + 50%51 o
/80#51%/VSYNE 50%/51*VSYNC L,
+50«51*V5YNC + S50%S1#HSYNC + /50%/51

IF {(vCCy /VouT

IF QCCY /G0OUT
IF (VvCC) /BOUT
IF (VCC)Y /FROUT
IF (VCC)» /HOR
IF (VCCY /VER

wnwiuwn

+

DESCRIPTION:
80 51 @ FUNCTION

! INTERNAL BLACK/WHITE

1 ! EXTERMAL MONITOR POSITIVE HOR,YER PULSES

0 ! EXTERNAL MONITOR NEGATIVE HORsVER PULSES

1 ! EXTERNAL MONITOR COMMON NEGATIVE SYNC PULSE FOR
' BOTH HOR AND VER SBEND ON PIN15.

Fig. 11. Pal Design Specification
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4. LOGIC DIAGRAMS
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SIGNAL DESTINATION DESCRIPTION
ADD O- 13 p. 9 Qutput from the address latch bit F
0-11. Address for a GDC memory cyc- o
le. 2
BLSYNC p. 6 Blanking signal from the GDC to be §
anded with the video signal. ~
- DBIN P. 2 Data Bus Input Enable
p. 3 The assertion of the DBIN identi-
fies the time the GDC will accept 2
the data read from ram during RMW Ed
cycles. g
HSYNC p. 6 Horizontal SYNC output.
Inbus O-F p. 4 Input data Bus bit O-~F to the ram
memory. g
o
Outbus O-F p. 7 Output data Bus from the ram memo- e
ry. g
- ) o
" RAS p. 2 Address latch enable signal. This 2
- signal identifies the start of a
memory cycle from the GDC.
VSIYNC p. b Vertical SYNC output
Ut yem701 .
Signal List P.1
Dwg, No:
726276

TR T s TR U T v b

[ "

T

9)
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21 +5V
2 33-18 - EN ADD DRAW

- 1 "2 DBIN sn2
[ 7 A q i 10k
iO 2] i
L 4 VSYNC
3 HSYNC
5 BLSYNC
ADo | 22 INBUSO
-4 ADI 23 INBUSI
AD2 |24 INBLS2
AD3 {75 INBLS3 ]
. ov ADd [ 26 INBLIS4
. aps | INBYSS
< J-15  BUSO 12 ADs |28 INBYSS
{J1-16 BUSI 13 AD7 {29 INBUSZ
¢ 11-17_ BUS? 14 20
{118 BUS3 15 3 [7a15373 |2 ADDO
£J1-19  BUSE is 4 5 ADDI
£ J1-20 BUSS 17 7 & ADD?
< -0 BUSS 18 8 ) ADD3
{ -2 BUS7 19 13 12 ADD4
7 14 15 ADDS
« J1-8 XADDO 11 17 16 ADDS
7 ig 1% ADD7
o - INTEL 82720
‘ or 11y 1 T
NEC 7220 N
28
3 | 7415244 117 QuTBUSO
+5V 15 QUIBUSL
0V pin 20 14 s QUTBUS?2
SiL2 +5V pin 40 9 ﬁ, 11 QUTBYS3
12 2 QUTBUSA
. 7 13 QUTRLISS
2 16 4 QUTBLISS
8 18 2 OUTBUS?
199 1Y
10 INBUSE
31 INBUSY
32 INBUSA
33 INBUSB
4 . INBUSC
35 _.__INBUSD
24 b TMBUSE
37 INBUSF
21
o 3 [7a05373 ] 2 ADDB
4 5 . ADDY
g 14 15 ADDIO
18 19 _ADDII
7 6 ADDI2
, 17 16 ADDI3
2 35-]2 - RD 9 8 9 ADDI4
g 2 35-19 - WR 10 13 12 ADDIS
g 2 3319 2xWCLK 1 |ccLk 1] |TJ
3 22
- 187415244 | 2 OUTBUSBE
z 5 15 QUTBUSY
2 14 3 OUTBUSA
2 3 ﬂ' 17 OUTBUSE
= 7 13 OUTBYSC
< 16 4 OYTBLISD
9 i1 OUTBUSE
12 8 OUTBUSE
RAS ks ] 19 19
DBIN ':,L‘ | - RAS
@ DBIN

Ve 701 GRAPHICS DISPLAY CONTROLLER p. 1.
A14590

Circuit Diogram
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N

SIGNAL DESTINATION DESCRIPTION
1
ADDT2¥~-13X p. 4 Most significant address bits to
o - the' ram memary. . -~ -
>Blank video p. 6 Output~from the Blank Flag.-Used 5
to blank the qraphic video, con- 2
trolled by software. . - 3
a
>Count addr P. 3 Count signal to the RC702 address 4
- counter. This signal is disabled
during horizontal retrace (HRTC).
>Chip en p.- 4 > Chip enable to the ram chips. g
E
DIV p. 2 Clock signal. DOT FREQ/2. ;
>DOT FREQ P. 7 Dot Frequensy from RC702. ¥ 10M.HZ
>EN ADDR DISP P. 3 >ENable the RC702 address counter
output.
o
>ENADDR DRAW P. 1 >ENable the GDC address latch. 3
g
LDO p- 5 Load red video shift register. 3
(only used in color mode). )
LD1 p. 3 Color mode: Load biue video shift-— =
p. 5 register.
. Black/White: trigger to RC702 syn-
chronization circuit.
D2 P. 5 Load green video {also used as
black/white) shift register.
>RD p. 1 Host processor read pulse to the
GDC.
>WRITE n. 4 Write pulse to the ram memory
>WR p- 1 Host processor write pulse to the
GDC.
SHIFT CLK pP.5 Shift clock to the video shift re-
gisters and pipe line registers.
2XWCLK p. 1 GDC word ciock.
p. 3
P. 6
> 2XWCLK P. 3 Same as above.
Uni*VPB701

Signal L Ist

Dwg. No.
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35
. -1 XADD7 1
-
{1i-2 _ XADDé 2 PALIGLE | o ~WR
O -3 XADDS 3 12 -RD
{4 XADDE 4 17 '
Z1-5 XADD3 5 14 ~-BLANK VIDEQ
LJ1-6  XADD2 3 Clradl, R |
257 %ebDi 7 Py 7 disedl qratn
PO 1-9  -IORD B |
N-10 - I0OWR 9
£7J1-12  RESET n
L JI-11 HOLD ACK 13

< N-13 30

| - 5{7as N6 -2x welk
: 5y 45V PAT 560 / a2
: SIL2 » ]
' v “l)k iMM[ o Sprkey - krifish” .
23 }.ﬁn bey o

[

7 25-10  HRIC 2 Y19 ’ 2 x WCLK
3 38-13  -STOP STATE 3 PAL 1684 18 = - EN ADDRDRAW
2 x welk | 17
52 dxwelk | 16
1 18 4 Bxwclk] 15
. l 2 g c|7 5 16xwelk | 14 . DV
] 10 13 = EN ADDR DiSP

O ) ov 12 SHIFT CLK
: i 13-4  DOTFREQ _ 13]74L5 \ 11 6
- X T 122 Pl ——r7 .

.#/ Parscz Ska vac
. . KRS of MAIL- fabrital’

PAT 562

‘ . . . . : III
.o W

.
s
1 . . . femeene o
.

o . -DOT_FREQ
$ ) ADD 12X
; ADE 13X
{1 _21-9 ADDI4 .
i1 _21=12ADD15 65t g5l
5 8§ _21-6 APDI2 Tg_c4 * In color mode is PAT543
! 8 “21-16ADD13 80— 03 replaced by PATS4.
' 9 o2
. L 05—pl a7
; 32
' 2 PeaLists |19 . 13l7as L2 LDO
: 3 Al3 | 18 Jdes
O "1 _27-4  RAS 4 17 T470pF
s {1 T27-2  pBIN 5 16 oV
! 45 6 |2 x welk 15 37
i SiL2 7 14 xwelk Al 14 ‘
. 10k 8 18 x welk 13 97415 ):a D1
ﬁ! 52 6 121 14 37
2 ols 4 9 |sEL ! —
i 2 [ © 1 1 7415 )m 1D2
g. o % el ez L
- PAT 563 :ENE?OP
. ¥ o _J_osz .
P X ) =9 97 - WRITE
«© O—0 . 4
8! 1 n L —so—ola,
5 T 7o o2l - CHIp EN

83 c”
3 _20-3 ~WRITE EN [90 olg

3]’ ——
i 372 =HRTC 12]74LS \ 11 ~ COUNT ADDR

2 _37-8 LDt 1308 /-

O 2 _30-14 DV

RC 702 1I/O INTERFACE P- 2.

CLOCK TIMING CIRCUIT
.Circuit Diggram

et VP8 701

Al14591
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SIGNAL DESTRNATION DESCRIPTION
ADD 0-13 pP. 8 Address output from the RC702
address counter. S
> HRTC p. 2 Horizontal sync pulse from the ‘E—
RC702 video circuit. -
>WRITE EN p. 2 > WRITE Enable to the ram memory.
> STOP STATE p. 2 Synchronization of the timing cir- '
cult to the RC702 video timing. ;,?
£
1=-gen p. 5 o
p- 6
o
&
9
' - =
Unit yPR701
. Sjignal TList K ~ Wi ST
Dwg. Ne
n26278




0.

é

2

B31208 KNEH 831208 OKJ

0

i

Cirevit Diegram

25 -
19 9
3 1 9 ADDO
31-11 - COUNT ADDR 1 duy 2 z T8 ADDI
21, , |3 17 3 ADD2
Cleas T8 7 10 ADD3
5 ADD4
. 13 1 15 14 ADD5
30-8__ VRIC > 129 2/ f; 10 5 7 ADDé6
Char  [[5 13 12 ADD?
L8 8
74153937 7415244 )
l LJ
2 19
3 2 18 ADD8
mp 4 17 3 ADD?
2 cc‘i , f 5 13 7 ADDIQ
AN I 6 id ADDI]
PRI 4 |? 16 ADDI2
13, 2 4 10 15 5 ADD13
129 I
Clear €3
| 8
74153937 | 7415244
IT IT
33-13  -EN ADDR DJSP :
1.GEN
38
. 53 . g T 13 - =STOP STATE
29S¢ 10 }‘ L“‘
t $° c: :5 Fo
—o0 O ]c
W 1
26-10  HRIC 3 [ 4 |
ov cl, 12
37-8  LDI 2 7415 \3 745193 P
T]08
Sit1-6 1 GEN
40 36 104 36
7-2___ DBIN il 120 19 10
30-6 -2 x WCLK 3|t 7
ols ols 17415 . 3 < WRITE EN
741574 741574 2 }132
10 139
33-19 2 x WCLK
37
26-10__ HRIC 117415 a2 SHRTC
14
VPe 701 DISPLAY MEMORY ADDRESS COUNTER p. 3.
A14592




SIGNAL DESTRNATION

26

DESCRIPTION

OUTBUS 0-F P.

OUTput data BUS bit 0-F from the
ram memory.

kq paubisaq

Aq umeag

98y 90 "Bmq

Unit, ¢pR701

e)
1S

Dwg. No. -

A26273 |

o
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27
1 27-22  INBUSO
O 1 _27-23  INBUSI QUTBUSO
1 _27-24  INBUS? OUTBUSI
1 _27-25 INBUS3 OUTBUS2
| _27-26  INBUSE OUTBUS3
1 -  INBUSS OUTBLSA
1 27-28  INBUSé QUTBUSS
1 _27-29  [NBUS7 OUTBUSS
QUTBUS7
8_112 18 02 8 fiz B h2a @8 [iz2 s h2ls liz Is 12
do di do di }Jdo di |do difda di 1 do di | do di do di
9 29-2  ADDD 1 | Ao .
9 _29-5  ADDI 2 | A1 8 7 3 5 4 3 2 1
? 295  ADD2 3 | A2 :
9 _29-9  ADD3 4 I A3 2167
9 _29-12  ADD4 5 | A4 16K x 1
@ _29-15 ADDS5 6 A5 statie
e _29-14 ADDS 7 Ab ram
9 _29-17  ADD7 13] a7
9 _21-2 _ADDS 14] As
9 _21-5 _ ADN9 15| A9
9 _2)-15 __ADDIQ 15| Alo
O 9 _21-19 ADDU 17| AN
- 2 _S5129 ADDPIZX 18] Al2
: 2 _51-5 __ ADDI3X 19f Al3
2 _S214 - WRITE 9 4 WE
2 _52-12 __-CHIP EN @? CE Dertec
21 €6 | ¢ 4 %
1 _27-30  INBUSE
1 _27-31  INBUS? - OUTBUISE
1 _27-32 _INBLISA QUTRUSS
1 _27-33 \NBUSB QUTBUSA
1 27=-34 INBLISC QUTBUSE
1 27-35 INBLUISD QUTBUSC
1 _27-34  INBUSE OUTBUSD
b _27-37  INBUSF QUTBUSE
OUTBYSF
8 h2 18 N1z ]s fiz B fz |s fiz I8 2 18 hz |s ha2
do di Jdo di [do di o di |do di do di da di| do di
9 29-2  ADDD 1 | Ao
9 29-5 ADDI 2 | Al 18 17 16 15 14 13 12 11
9 294 ADD2 3 | A2
O 9 29-9 ADD3 4 | A3
N 9 29-12 ADD4 5 1 Ad
= 9 29-15 ADD5 & AS
9 29-16 ADBDS 7 | As
9 29-17 ADD? 13] a7
¢ _21-2 __ADDB 14} AB
X 9 215 ADDY 15| A9
O 9 T21-15 ADDIO 16] Alo
& 9_2-19 _ADDN 17] Aan
= 2_SI49 ADDI2X 18] Ai2
= 2 T §I-5 . ADDI3X 19] A3
= 2 _52-14 _WRIE 94 wE
g 2 _$2-12  -CHIP EN Y CE
[re]
g F L E |2 C | & 1A 92 | ¢
2
>!' 2 U!J :; ’
e VP8 701

DOT MEMORY 148K x 16
Al4593 Circuit Diagrom
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SIGNAL DESTINATION DESCRIPTION ~
{ Blue video p. 6
Q
Green video p. 6 s
RED video pP. 6 ;
o
2
g
e
o
o
1
Unic. .
VPB701 O
. __Signal List SO o T TS
Dwg, No.
A2628U
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S

831208 KNEH 831208 OKJ

v

29 3
TS
7 22-8 OUTBUSE 7 lro
7 ZZFIT OUIBUSE )
7 234 OUTBUSD )
7 "22-13___OUTBUSC 10
7 3217 OUTBUSE i
7 -5 OUTBUSA 13
7 T72-15  _OUIBUSY 14
7 "3 OUTBUSS 15
7 282 OUTBUS? 16
7 784 OUTBUSE 17
7 78-13__ OUIBUS 18
7 8-8 OUTBUSA 19
7 T28-11 _ OUTBUSS 20
7 8.8 OUTBUS2 21
7 28-15 _ OUIBUS! 22
7 2817 OUTBUSO 23 P15 6 GREEN VIDEQ
2 ar0 w2 A ol 5 |mode
3 TSil-é 1GEN 3 |R/W
1 cs
2 33-12  SHIFT CiK 2 |CLK
A w 24
L f [ 7AL5674
£$ nyly s P
) S )
10
11
13 Optional
14 color mode
15
16
17
18
19
20
21
22
23_|pis é BLUE VIDEQ
2 37-8 LDt 5 mode
3 [R/w
T 1 __lcs
2 lcik
ov 25
7415674
7
8
9
10 .
11
13 Qptional
14 color mode
15
14
17
18
19
20
21
27
23| P15 6 RED VIDEO
2 3712 LDO 5 lmode
3 rR/W
1 |cCs
2 |CLK
ov
Ve 701 VIDEO SHIFT REGISTER p. 5.
A14594

Circuit Diagram
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SIGNAL DESTINIATION DESCRIPTION i
i
BLUE OUT J2 BLUE video OUTput to external colox
monitor. ! o
GREEN 0OUT J2 GREEN video OUTput to external %
color monitor. =
RED OUT J2 RED video OUTput to external color
monitor.
VER PULSE J2 VERtical retrace pulse to external ;.c"
color monitor. E
o
g
VIDEQ OUT TO RC702 Jd3 RC702 character video ored with
the graphic video.
VRTC p. Vertical retrace pulse from RC702
video circuit. g
w
HOR PULSE J2 VERtical retrace pulse to external{ |2
color monitor. 2
=
\
Unit ¢PB701
- _ Signal List B-6
DwgNoe. | i e,
A26281

&
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34
5 25-6 _ RED VIDEO 3 2 B
4 5
. 5 7
11 * 10
5 __24-6 __ BLUE VIDEQ . 14 15
13 12
7415174
1Y 9
2 _33-12  SHIFT CLK .
40
_|l3 12 *Opﬁnnu[ color mode.
1 _27-4 _ VSYNC 4 5
14 15
6 1 _27-3 _ HSYNC 3 2
[T * 10 .
1 __27-5__ BLSYNC 5 7
7415174
3 _SILi-6 1GEN 10 9 )
2 _33-19 2 xWCLK
39
1 { eAL 15618] 12 GREEN OQUT J2-2
2 18 SLUE OUT 72-4S
4 17 RED OUT 25
4 16 HOR PULSE 25 S
5 15 VER PULSE 210 &
2 _ 35-16 _-BLANK VIDEQ & =T 4
& _30-8  VRIC _ .nZem 7 =<
O 7 - RTCX D2 =%
- 3- DEQ _IN FROM RC702 9 —n7<
57 _23-¢ EEN YIDEQ 1 . <
+5v I__<
ol sIL ov
220pF 10k )
v s 877
o ov 2 14 12 VIDEO OUT TO RC702  13-3 ,
© ] 4 1 - 13 . ~
g [ e 8 T e
8 L]
e av
[F9)
Zz
X PAT 56}
o
8
2
. . 37 30
\ 3-2 VRIC IN 5| 7415 \. 4 10{74LS \_ 8 VRTC
7 14 9 132
VB 701 VIDEQ CONTROL CIRCUIT p. 6.
A14595 Circuit Diagrom
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SIGNAL DESTINATION DESCRIPTION _ (f}“
HRTC P.2 Horizontal retrace from RC702 de- S
p-3 layed by 5 dot clocks. g
i
HRTCX p.6 Horizontal retrace from RC702 de- 2
~layed by 6 dot clocks. <
o
3
1
=2
g
¥ .-%
: [
9
= - *

Unt :
"™ vPB751 O

Signal Name p.7

Dwg. No.
226782

-

g ke £ s Fmpmaggt e s <
R N T T e T i e e o B magaZ o —
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. I 28-17 ™ QUTBUSO
4 718 3/
O T _ 2815 N QUTBUSI
‘ 4 28 |=1J
1 286 . T\ OUTBUS2
4 " 38 . '
1 2811 T ouTBUS3
4 — 38 i V
1 28-8 By QUTBUSA )
4 ~ 58 _V
1 __28-13 ey OUTBUSS
4 &8 0
1 _ 284 TN\ OUTBUSS
4 _7-8 s’
1 _ 282 T OUTBUS?
4 88 L{/
O T 22-2 T\ QUTBUSS
- 4 _11-8 [y
1 __ 2215 Y OUTBUS?
4 __12-8 I=;J
1 _22-6 TN OUTBUSA
4 __13-8 _;/
1 217 - QUTBUSB
14-8 |=;J
1 __22-13 (PR OUTBUSC
4 __158 QJ
1 224 Y OUTBUSD
4 __16-8 QJ
b __22-11 Dy QUTBUSE
4 __i7-8 l=¥./
O | __22-8 D OUTBUSF
4 __18-8
‘_‘ 26
» 74L5164
6] ]
g s HRTC IN 1A @0} 3
g [ 2|8 Ql] 4
Q2| 5
E 2 __30-11 <DOT FREQ 8 |t @3]
z BY 512 Q4| 10 HRTC
10k ey 7 ? AMR Qs 11 HRTCX
[22]
2 Q7| 13
~ VP8 701
HRTC DELAY CIRCUIT p. 7.
Al4596 )

Circuit Djagram
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SIGNAL DESTINATION DESCRIPTION 6
ADD 0-11 p. 4 ADDress input bit 0-11 to the ram
memory. 0
ADD 12-13 p. 2 °* Color plane module select in color %
: mode. =
Normal address input in Black/Whitq
mode. _
o
2
£
10
o
o
b

Unit ypp701 | 0_;

"Signal List

o
.
ms]

1

Dwg. No.
A26283
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L) —

Q)

©

O

j -

v

831208 KNEH B31208 OK.J

-

L3

[ e

[ R

(A

—

L
()]

29-2 =T\ ADDOQ
9-9
29-5 T ADDI
9-18 moy
29-4 [ ADD2
9-3 |__;/
29-9 TN\ ADD3
9-10 vy
29-12 m ADD4
-5 o
29-15 T\ ADD5
9-14 1 ;J
29-14 N ADDé
97 [y
29-19 T ADD?7
5-12 iney
21-2 I ADDS
10-18 I_;J
2i-5 - I ADD?
10-3 _IJ
21-15 TN\ ADD10
19-7
21-19 N ADDH
10-14 4/ '
21-6 Ba) ADDI2
10-14 _P
21-14 Y ADDI3
10-5 QJ
-1 45V
N
rd
C5-Clid Cl15-Ca4
220F 470F
15v
. H#-2 ov
>
VPE 701
Al4597 Circuit Diagram
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ASSEMBLY DRAWINGS

Fig. 12

Fig. 13

Fig. 14

Fig. 15

contains signal lists for all connectors on
VPB701.

contains a wiring list between VPB701 and
the pMa controller in the RC702/703
microcomputer.

shows the <cabling to the RC702 main printed
circuit board.

shows the placing of the IC”s on VPB701.
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B31205 KINEH 831216 OKJ

VP8 701

Ji_CONNECTOR TO RC_ 702 DMA SOCKET

Signal name

Vo NO L AW =T

ADD 7
ADD &
ADD 5
ADD 4
ADD 3
ADD 2
ADD 1
ADD 0
- IORD
- IOWR
HOLD ACK
RESET
ov

ov
BUS 0
BUS |
BUS 2
BUS 3
BUS 4
BUS 5
BUS 6
BUS 7

2. CONNECTOR 7O EXTERNAL COLOR MONITOR |

=
L,
=1

Signal name

e~ - T I - SRV B A N B

o

oy

GREEN QUT VIDEO
av

BLUE OUT VIDEO
ov

RED QUT VIDEQ
ov

HOR SYNC PULSE
ov

VER SYNC PULSE

J3 CONNECTOR TO RC 702 VIDEO CIRCUIT

=
o

Signal name

U e L2 Ay — D

VIDEC N FROM RC 702
VRTC

VIDEQ OQUT TO RC 702
DOT FREQ

HRTC

M POWER CONNECTOR

Pin

SIGNAL NAME

+5v

ov

JACK LISTS FOR vPB 701

Jack Lists

Fig. 12
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0

£0//202 DY
89 DI

(££28 13LNI 19} VZ1G6WY

(" () -
ov £aavX !
6¢ 9aavx Z
8g caavy £
/€ yaavx ¥
GE £aavyx G
125 Zaavy g
e 1aavx /
43 0aavX 8
[ aQyol - 3
Z 4MOI - 01
L X2V Q10H 11
£l 1353y Z1
A £l
0z AD ¥l
0f 0 Snd Gl
67 | SN 91
827 Z sn4 /1 Ir
[T £ sNg 81
9z ¥ sNd 61
£z G SNQ 0z
44 9 SN 1z
1Z £ SN4 FAA 10£ 9dA
85/ 14D

AOC 91Z1€8 HINM 807 1£8

C

List

iring

w

VPB 701
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‘suid 91 uo
Aj3o2uip pasapios aiqp)

€547180

\

104 9dA

Fig. 14: Installation of VPB701 in RC702/703
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6. POWER REQUIREMENTS 6.

+5v (+ 5%) 1.5A max.
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