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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 video 
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 
Z80 microprocessor I/O bus (bus 0-7, add 0-7 and 
control signais); and is used to qenerate the basic 

video signals to the video display monitor. 

The host processor passes commands and data to VPB701 
using programmed I/O 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 lines, 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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Fig. 1. VIDEO PROCESSOR BOARD TO RC702/ RC703 VPB 701 O 
Block Diagram 

 



  

  

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 VPB701 takes the command and draws the 

figure 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/O Device decader 
  

  

For details refer to logic diagram p.2. 
This circuits decodes the I/O device numbers used by 
the VPB701. This circuit is implemented by a PAL 
(PATS60) shown on fig. 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 

cg Data from 7220 | Command to 7220 

ce disable graphic 

video 

CE Enable graphic video         
  

. 

The power on reset signal will set the disable 
graphic video function. 
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PAL14L8 PAL DESIGN SPECIFICATION 

PAT3I6é0 1983.05.25 sKNEH 

I/Q DECODER TO VPB7O1;sGRAPHIC UNIT TO RC702/703. 

XADD7 XADDS XADODS XADD4 XADDS XADDZ XADDL /IGRD /IOWR GND 

RESET /RD HACK NC 15 /BLANK 17 NC /WR VCC 

HACK + /XADD7 + /XADDS + XADD5 + XADD4 + /XADDI 

RESET + 17 + 15*XADDS*/XADDL*IOWR 

{BLANK + /RESET#15*XADDZ¥XADDI*IOWUR 

A5S*¥LORD#/XADDZ*/XADD1 

15H LOWR#/XADD2*/XADDA 

IF (vec) #45 
IF ¢V¥CC) BLANK 
IF (VCC) /47 
IF (Vcc) RD 
IF (VCC) WR 

DESCRIPTION: 
THIS CIRCUIT DECODES THE I/O DEVICES USED BY 
RC7Q2/702 TO CONTROL THE GRAPHIC UNIT. 

C3
 

DEYICE C8H READ FROM STATUS_REG .WRITE PARAMETER INTO FIFO. 

DEVICE C9H READ FROM FIFO. WRITE COMMAND INTO FIFO. 
DEVICE CCH-CDH SET BLANK GRAPHIC VIDEO FLIP-FLOP 
DEVICE CEH-CFH RESET BLANK GRAPHIC VIDEG FLIP-FLOP 

THE BLANK FLIP-FLOP IS ToQ SET BY THE “RESET” SIGNAL. 

Fig. 2. Pal Design Specification (PAT560) 

3.2 Graphic Display Controller 3.2 
  

Refer to logic diagram p.1, the heart of the VPB701 om 
is the NEC7220 (or INTEL 82720) Graphic Display Con- et 
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/O 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 hegins 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 is coordinated via flags in the 

    

 



  

  

status register. The First In Pirst 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 based on the state 
of the address bit 0. All commands are written to the 
Gpc. 

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 is 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 vertical) 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. 
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3.3 Timing and Control Logic 
  

For details refer to the logic diagram p.2. 

This circuit contain 2 pal-logic-circuit. In 
Black/White mode PAT562“and PAT563. En color mode 
PAT562 and PAT564. Each mode is further described in 

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). PAT5&3 

‘@) 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: 

| 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 | 

| $2 (7-12) | OFF | OFF | 
S2 (8-11) ON OFF 
S2 (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 PAT562. 
Fig. 8 gives the logic definitions for PAT563. 

  

  

 



  

  

Color mode 
  

The PAT563 is replaced with PAT564 and the strapfield 
$2 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 reqister for subsequent 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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PAL1SR4 PAL DESIGN SPECIFICATION. - 

PATS42 ; 1983.07.27;KNEH. 

TIMING PULSE GENERATOR TO VPB7O1- 

CLK HRTC /STOP SO Si BCLK RESET Nc NC GND 

/OE SHCLK /EADSP DIV WS W4 We /EADRW WCLKZ VCC 

/DIY ¢= RESET + DIV + SOxSTOP 

/WR t=/DIVANB + DIVe/WB + SOxSTOP + RESET 

Two t=S0%/D1V"/W8xW4"/STOP*/ RESET +DIV"/W4"S50%/STOP#/RESET 

4WB*/W44S0"/STOP*/RESET +/SO#/DIV*/W8*/ RESET 

+/SO0¥D1V"/W4"/ RESET +W3*/W4"/50%/ RESET 

/W2 ra /DIVS/WRe/W4HW2"S0"/STOP#/ RESET 

-DIVe/M2eS0"/STOPX/RESET+H8*/W2"508
/STOP*/ RESET 

pWoe /M2eS04/STOP/RESET#/DIVE/WE4/ 
W422 /SO%/ RESET 

ebIVe/W2e/SO*/ RESET +W8x/W2"/SO%/ RESET 

+H4%/02"/S0"/RESET 

TE (VCC) /SHCLK=/S0x31*"/DIV + /S0*/S1*/DCLK + SO*DCLK 

IF (¥CC) EADSP =SO*#W2*W4*/WB + SORW2*EW4*WB*/ DIV 

IF c¥CC)? EADRW =/S0+/W2HUSE/WZE/ WS FW ZR / WS /WBTW2E/ WS RUBE / DTV 

IF (VOC) /WCLKZ=/SO%/W2 

eW2e/W4e/W8e/DLVeSO + /WZ#W4 HWS XD IVESO 

+/W2¥W4*/WR*/DIVESO + /WZ*#/W44U8XDIVESO 

DESCRIPTION: 

50<0 7220 DELIVERS SYNC PULSES. 

SG21 SYNCHRONIZATION WITH HRTC PULSE FROM RC702/703. 

Si=0 SHIFT CLOCK= DOT FREQ. 

Si=1 SHIFT CLOCK= DOT FRE@/2. 

Pig. 7. Pal Design Specification (PAT562) 

 



  

PALISL8 
PATS63 
SHIFT REGISTER LOAD DECODER 

14 

PAL DESIGN SPECIFICATION 
1983.05.29sKNEH 

W8 AIZIN ALZIN RAS DBIN W2 W4 CLK SEL GND 
/LB4 A120UT 15 16 17 A130UT /LDO vec DIV /LD2 

IF 
IF 
IF 
IF 
IF 

CYVCC) 
(VCC) 
CvCcCc) 
cvcC) 
(VCC) 

LOZ=W2*W4e/WBe/DIV 
LDI=/W2eW4eWBHDTYV 
f/ALZOUT= /ALZIN 
/ALSOUTH/ALIIN 
715 = WE*W4E/W8 + W2¥/W4"/ US 

+ {WZEW4 + /W2*/W4SENB 

DESCRIPTIONS 

LOAD DOT PATTERN IN TIME SLOT 12. 
COUNT IN ADDRESS IN TIME SLOT 7. 

Fig. 8. Pal Design Specification (PAT563) 

©)
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PALISR4 PAL DESIGN SPECIFICATION 

PATS64 1983.05.34;KNEH 

DECODER 

CLK Ai2 A13 /RAS /DBIN W2 W4 W8 SEL GND 

/OE /LD2 /LD4 BSO /CS /WE /SO /BS1 /LbDO VCC 

IF C¥CC) LDO = SEL¥/W8*/W4*CS¥W2*S0%/WE 

IF (VCC) LD = SEL*/W8*W4*CS*#/W2*S0*/WE 

TE ¢VCC) LOZ = /W8*/W4*CS¥/W2¥/WExSO 

IF (VCC) BSi= /SEL¥/A13 + SEL*/W4*CS*W2*/WE*xSO 

+SELEW4S"CS*/W2*/WE*SO 

+SEL*CS#/WE#/A13#/50 

+SELHWESSOR/ALS 

SOr= W4e/CS#W2eWE*/SO#RAS + W4*CS*/WEXSD*RAS 

+CS#uUZe/WEXSORRAS + /W4*CS*/WEX/SOXRAS + /CS*SO*RAS 

WE:= /RAS + /W4*/CS*#WE*/S0 

+/CS#/W2*WE*/SO + /W4x/CS¥/WE*S0 

+ /CS¥WE*SO 

QSi= W4e/CSeWZxWEX/SOXRAS + CS¥W2*/WE*RASESO 

+W44CS"/WESRASESO + CS#/WE*/S0*#RASEW4S 

+/CE*#WE*XSO£RAS + RAS*#SO*/WE*CS#0B INS /WE 

fEBSOQi= /SEL#/A12 + SEL*W4e/CS*#W2*WE*/50 

+SELEN4*CS*/WEXSO#/WE + SEL¥/W4*CS*/WEXSOR/AL22/U2 

+SEL¥CS*/WEX/SO#/A1Z + SEL#/CS*¥SO*/A1Z 

PESCRIPTION: 

THI5 CIRCUIT IS USED IN COLOR MODE REPLACING PAT563. 

  

+ COLOR MODE. 
Q B/W MOE. un

 
a
 SEL 

BEL= 

Fig. 9. Pal Design Specification (PAT564) 

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 PAT564. 
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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 monitor. In 
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 vertical 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 monitor. 
During horizontal retrace the counting is disabled. 

Shift Reqister 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 reqister 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 video 
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. 

C)
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si so 
Mode S4 (1-4) $4 (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 VER pul- 

ses. 

Color OFF OFF External color Monitor.       Common negative sync 

pulse for HOR and VER.     

Fig. 10. 

 



  

  

PALISLS 
PATS&t 
VIDEO 

Fig. 

18 

  

11 gives the logic definitions for PAT561. 

PAL DESIGN SPECIFICATION 
1983.05.25;KNEH 

CONTROL CIRCUIT TO VPB7O1;:GRAPHIC UNIT TO RC702/703. 

RIN BIN VSYNC HSYNC BLSYNC /BVID VRTC HRTC VIN GND 
GIN VOUT Si 50 

IF 

IF 
IF 
IF 
IF 
IF 

(vce) 

CVCC) 
veto) 
(vec) 
(vce) 
cvce) 

SNOUT 

/GQUT 
fBOUT 
f ROUT 
/HOR 
/VER 

OESCRIPTION: 

VER HOR ROUT BOUT GOUT VCC 

/SO*/St#/VIN*XBVID + /SOX/S1*HRTCS/VIN + /SO*#/SL*VRTC 
+/S08/S1*#/VIN®/GIN®/BVID + SOX/VIN + S1#/VIN 
BVID + BLSYNC + /GIN 
BVID + BLSYNC + /BIN 
BYVID + BLSYNC + /RIN 
/SO*51*/HSYNC + SO*/SA*HSYNC + /SO*/51 + SO*S4 
/SO#S1*/VSYNC + SO#/S1*#VSYNC 

tS0eS51*VSYNC + SO*¥ST#HSYNC + /SO*/S54 

FUNCTION 

INTE 
EXTE 

EXTE 
EXTE 

BOTH 

RNAL BLACK/WHITE 
RNAL MONITOR POSITIVE HOR:VER PULSES 

RNAL MONITOR NEGATIVE HORsVER PULSES 
RNAL MONITOR COMMON NEGATIVE SYNC PULSE FOR 

HOR AND VER SEND ON PIN15. 

Fiq. 11. Pal Design Specification | 
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SIGNAL DESTINATION DESCRIPTION 

ADD o- 13 p- Output from the address latch bit 
0-11. Address for a GDC memory cyc 
le. 

BLSYNC p. Blanking signal from the GDC to be 
anded with the video signal. 

- DBIN Pp. Data Bus Input Enable 
p. The assertion of the DBIN identi- 

fies the time the GDC will accept 
the data read from ram during RMW 
cycles. 

HSYNC Pp. | Horizontal SYNC output. 

Inbus .0-F Pp. Input data Bus bit O-F to the ram 
memory. 

Outbus O-F Pp. Output data Bus from the ram memo- j 
ry. 

RAS p- Address latch enable signal. This 

o Signal identifies the start of a 
memory cycle from the GDC. 

VSYNC Pp. Vertical SYNC output 

i= 15 A [ 
Signal List p.i 

Dwg. No: 

A26276       
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2 33-18 = EN ADD DRAW 
  

  

  

  

  

  

  

  

  

  

  

  

  

    

    

  

  

  
  

  
  

  
  

    

  
  

  

  
  

  

  

  

  

                                        
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

    

  

        
                    
                      

      

1 "27-2 DBIN SiL2 
27 gp 0k 

OQ 21 
— _[ VSYNC 

3 HSYNC 
5 BLSYNC 

Abdo [22 INBUSO. 
S-14 apt [33 INBUST 

ap2 [724 INBUS2 
ADS [25- INBUS3 

. ov Ap4 [26 INBUS4 
. aps [27 INBUSS 

vJI-15___BUSO 12 ADs [28 INBUS6 
< jI-16 BUSI 13 AD7 {1.29 INBUSZ 
<J-17__ BUs2 14 2 
Css -BUS3 15 3 [7413373 2 ADDO 
<JI-19__BUS4 16 4 5 ADDI 
< 31-20 BUSS 7 Z 6 ADD2 
[u-21__— BUSS 18 8 9 ADD3 
{ t-22 _BUS7 it 13 2 ADD4 
? 14 15 ADDS 
<J1-8 XADDO it 17 16 ADDS 
¢ 18 19 ADD7 

CQ INTEL 82720 
or ny ‘T 

- NEC 7220 
28 

3 | 7415244 17 ourBuso 
+5y 15 QUTBUST 

OV pin 20 14 6 QUTBUS2 
SIL2 +5V pin 49 9 y QuTBUS3 

12 3 OUTBUS4 
. Z 13 QUTBLESS 

2 16 4 OUTBUSS 
8 18 2. OUTBUS7 

9O 19 
30 INBUS8 
31 INBUS? 

32 (INBUSA 

33 INBUSB 

44 ____INBUSC 
35 INBUSD 

36 T INBUSE 
37 INBUSF 

21 
'e) 3 [74875 12 ADDB 
f 4 5 _- ADD? 
ww 14 15___ADD10 

18 19 ADDIT 
7 6 ADDI2 

; 7 16 ADDI3 
2 35-12 = RD 9 8 9 ADDI4 

x 2 35-19 5, WR 10 3 12 ADDI5 

8 2 _3-19 2x WCLK 1 _|CCLK ny 'P 

3 22 
r 18 [7415244 12 QUTBUS8 
3 5 15 OUTBUS9. 
4 14 6 OQUTBUSA 
3 3 aa 17 OUTBUSB 
= Z 13 QUTBUSC 
3 16 4 QUTBUSD 

9 u OQUTBUSE 
12 8 OUTBUSF. 

ras be | iP 1s 
DBIN I i RAS 

DBIN       © 
VPB 701 GRAPHICS DISPLAY CONTROLLER 

Al4590 Circuit Diagram 
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SIGNAL DESTINATION DESCRIPTION 

ADD12X-13X p. 4 Most significant address bits to 
_ : the:'ram memory. . tee 

>Blank video p. 6 Output~from the Blank Flag._Used =] 
to blank the qraphic video, con- & 
trolled by software. . - 3 

a 

>xCount addr p. 3 Count signal to the RC702 address <= 
7 0 counter. This signal is disabled 

during horizontal retrace (HRTC). 

>Chip en p. 4 > Chip enable to the ram chips. 9 

z 
DIV p. 2 Clock signal. DOT FREQ/2. S 

>DOT FREQ Pp. 7 Dot Frequensy from. RC702. ~ 10M.HZ 
>EN ADDR DISP p. 3 >ENable the RC702 address counter 

output. 

9 
>ENADDR DRAW p. 1 >ENable the GDC address latch. a 

Q 
LDO p. 5 Load red video shift register. = 

(only used in color mode). Qo 

LD1 p. 3 Color mode: Load blue video shift * 
p. 5 register. 

- Black? White: trigger to RC702 syn- 
° chronization circuit. 

LD2 Pp. 5 Load green video {also used as 
black/white) shift register. 

>RD p. 1 Host processor read pulse to the 
GDC. 

WRITE p. 4 Write pulse to the ram memory 

>WR p. 1 Host processor write pulse to the 
epe. 

SHIFT CLK p.5 Shift clock to the video shift re- 
gisters and pipe line registers. 

2xWCLK p. 1 GDC word clock. 
p. 3 
p. 6 

> 2xWCLK p. 3 Same as above. 

Uni VPB701 

Signal List p.2 

Dwg. No. 
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Circuit Dicgram 

35 
Ji-l_ XADD7 1 5 PAL 16 

271-2 __ XADDS 2 18 lis =r 
231-3 __XADDS 3 12 =RD 
o7I-4__XADD4 4 ri7 
71-5 __XADDS 5 16 BLANK VIDEO 
{.l-& —_ XADD2 6 Pradk . > 2494 7 dised. 4 
out __XADDI 7 C7 Wseble Grain 
Sn-9__ 10RD 8 
231-10 _>10WR 9 
7-12 RESET Wi 
2 7i-11__ HOLD ACK 13 20 
7 H-13 . 

- 51745 \.6 52x WCLK 
45V 45V PAT 560 A, 44132 

o siz 4, ; Vv si q i gure) ie Sprke = hesbishe 
33 Pu bee ‘ 

7 26-10__HRIC 2 7119 : 2x WCLK 
38-13___STOP STATE 37] PAL TSR Fg . EN ADDRDRAW 

2x welk [17 

52 4x welk | 16 

I 18 4 8 x welk | 15 
28 $7 5] 16x welk [14 piv 

; r? 30 13 =_EN ADDR DISP 
5 2 SHIFT CLK 

B-4__ DOT FREQ. i3i74is \ut_g é 
14 132 + 7 . 

: : jt PAT SCZ Skea Yarct 

: RE af MMII- febrttal 
t 

. : PAT 562 
1 ny 

ed ov 
=DOT FREQ 
ADD 12X 
ADD _13X 

21-9 ADDI4 
21-12 ADD 15 S65! ga! 
21-6 ADDI2 Zo—of In color mode is PAT563 

21-16ADD 13 8553 replaced by PAT5S64. 
L 9592 

L186»! 37 
32 

2Jrarise [19 13/7415 \12 Do 
3 Al3 18 C3 14 

27-6 RAS 4 7 s70pr 
27-2 PBIN 5 16 ov 

+5V 6 |2 x welk 15 37 
SHL2 714 x welk AIA_14 ; 

. 10k 8 18 x welk 13 9741s \p! tpt 
2 ry 12) “Sy 

ols 9 |seL : 7 
. uj74ts \10 2 

vs. * c1 |c2 i 
PAT 563° ‘Prroefe705 

s2 Ov ov | 
“Fo crm = WRITE 

eee L-_4£o-—glt 
z ° 9 =CHIp EN 

3 30-3 = WRITE EN t > elo 

a ov ov 
37-2 s HRTC 1274s \ + COUNT ADDR 
37-8 LDI 13] 08. 77 
30-14 DIV cn 

PB 701 RC 702 /O INTERFACE p. 2. 
Ayas9t CLOCK TIMING CIRCUIT 
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SIGNAL DESTINATION DESCRIPTION | 

| 

ADD 0-13 p. 8 Address output from the RC702 
address counter. 0 

> ORIC p. 2 Horizontal sync pulse from the 3 
RC702 video circuit. © 

z 

>WRITE EN p. 2 >WRITH Enable to the ram memory. 

> STOP STATE p. 2 Synchronization of the timing cir- 
cuit to the RC702 video timing. g 

z 
J 

i-gen p. 5 ca 

p. 6 

9 
a 

1 {o 
ey 

: 
/ - = 

Unit ¥pB701 
  

_.. Signal List ‘6
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25 7 

19 9 
6) 3 nN 9 ADDO 

2 _3I-l1__;COUNT ADDR ldy 32 z 3 ADDI 
E 2 5 7 3 ADD2 

Cl 4 c 

Pe Le 4 10 ADD3 
5 ADD4 

: 13 u 15 4 ADDS 
6 _30-8 _vRiC 4 12427 4 10 6 7 ADDS 

Chas cL? 13 12 ADD7 
8 a 

74.8393 | 748244 

. 
20 10 

3 2 18 Apps 
Ley, 4 7 3 ADD? 
2 ni , 6 5 13 7 ADDIO 

” jle 6 14 ADDN 

aLy 4 16 ADD12 
Wen “, [10 5 5 ADDI3 
124 CA 9 

6) fer Cr 8 
74.5399" | 7418244 

Pi 

2 _33-13 EN ADDR DISP 4 

LGEN 

38 
5 ttu 1B =STOP STATE 

te” 93 9 P oe 
39 58 10 ~ 

+26 pata 1 } 6 “ee | 

T 5 15 -—o oO 
: Thc 

Ww TAR 
6) 7 26-10 _HRTC { 4 [1D 

ov eh12 

~~ 2 _37-8 Lot 2|74Ls \3 zasisa P 
T}o8 

4 
M 

O 3 _SILI-6 _1GEN 
3 4436 102 36 
<1 _7-2__DBIN 2]o is ir] Pan Ee 40 
3 2 —30-6 52x WCLK 3|T Tt 
z ol6 ols L}74is \3 WRITE EN 
Zz 74us74 Pais74 24132 
¥ H Fig 
& 
BH 2 _33-19 2x WCLK 

37 
7 26-10 __HRTC Li7ais \y2 SHRTC 

4 fF 

wy 

VPB 701 DISPLAY MEMORY ADDRESS COUNTER 

A14592 
Cirevit Diagram 

     



  

  

SIGNAL DESTINATION 
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DESCRIPTION 

1 4   

OUTBUS 0-F Pp. 

    

OUTput data BUS bit O-F from the 

ram memory. 
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Signal List ‘pg
 ~ 

  

  Dwg. No. - 
  

A26279- |     
    wen ee Ee 
 



  

  
a
S
 

  

  

  

  

  

  

  

  

                                  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                      

  

  

  

  

  

  

  

  

  

                                  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                      

27 

1 27-22 INBUSO 
XY 1 "27-23 INBUSI OUTBUSO 

1 27-24 INBUS2 OUTBUSI 
1 27-25 INBUS3 OuTBus2 
1 "27-26 — INBUS4 OuTrBUS3 
1 27-7 _ INBUSS OuTBUS4 
1 "27-28 INBUS6 QUTBUSS 
1 27-29 _ INBUS7 OUTBUS6 

‘QUTBUS7 

§_ji2_ jp 2 je ji2 Bo 2 b fi2 js _ ji2 ig fi2 fs fia 
do di fdo di [do di [do dif.do difdo difdo di | do di 

9 29-2 ADDO 1_| Ao . 
9 29-5 ADDI 2 | ars 7 6 5 4 3 2 1 
? 29-6 ADD2 3} A2 
9 ~29-9 ADDS 4 | A3 2167 
9 _29-12 ADDS 5 | A4 16K x1 
9 29-15 ADDS 6 | a5 static 
9 29-16 ADDS 7_| A6 ram 
9 29-17 ADD7 13] 47 
9 _21-2 ADDS la} as 
9 2-5 AD is} ag 
9 _2}-15  ADDIO 16] ato 

Ct) 9 21:19 ADDI) wt an 
- 2 5189 AppI2x Ig] Al2 

2 _S1-5  ADDI3X 19} a3 
2 S214 = WRITE 9 WE 
2 "52-12 _-CHIP EN =ng cE Date _ Y z / 7| 6 |s Zz 0 
1 27-30 INBUSB 
1 27-2) _INBUS? -OUTBUSS 
1 _27=32__INBUSA QUTBUS? 
1 _ 27-33. INBUSB OQUTBUSA 
1 W374 INBUSC 

QUTBUSB 
1 27-35 tNBUSD OUTBUSC 
1 27236. INBUSE OUTBUSD 
¥ 27-37. INBUSE OUTBUSE 

QUTBUSF 

gti2 |e fiz js fi2 Bb f2 fs fi2 {se fe fs fiz |e fi2 
do dijdo di [do difido di [do dif do dif-do difdo di 

9 29-2 ADDO 1 | Ao 
9 29-5 ADDI 2 | Al 18 17 16 15 14 13 12 i 
9 29-6  ADD2 3 | A2 
9 _ 29-9 ADDS 4] A3 

. 9 29-12 ADDS 5 | A4 
_ 9 _29-15 ADDS 64 AS 

9 29-16 ADDS Z| A6 
9 29-17 _ ADO? 13] A7 
9 _ 21-2 _ADD8 14} A8 

2 9 _21-5 ADD? 15] Ag 
O 9 "21-15 _ADDIO 16] Alo 
S 9 21-19 App i7] All 
= 2 _SIAF ADDI 18] Ai2 
S29 si-5 . ADDISX 19| AI3 
= 2 _S$2-14_ Write Iq WE 
Z 2 _$2-12__ = CHIP EN iq cE 

[J 8 FIE |2 |c|lBla 9 |g 
3 

7; Bese, 

— VPB 701 
DOT MEMORY 16K x 16 p. 4. 

Al4593 Cirevit Diagram 
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SIGNAL DESTINATION DESCRIPTION 

i Blue video p. 6 

cS) 
Green video p. 6 & 

RED video Pp. 6 g 

9 

3 
J 

9 
d 
Q 
9 
£ 

Unie VPB701 
. __ Signal List feed |: ts re 

Dwg. No. 

A2628U     
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29 2 
. TSETE 

7 2-8 _QUTBUSE 7__|po 
7 “=I __OUTBUSE 3 

tC) 7 a4 OuTBUSD g 
7 21a _ouTBuUSC 1) 
7 “3-17 ___OUTRUSS TI 
7 "22-6 __OUTBUSA ° is 
7 “ns __OuTBUS? 14 
7 20-2 _OuTsUs8 15 
7 728-2 ___QUTBUS7 16 
7 “ie-4_OuTBUS6 7 
7 "28-13 OUTRUSS Ta 
7 "28-8 _OUTBUSA 19 
7 “2e-11 OUTBUSS 20 
7 28-6 _OUTBUS2 21 
7 38-15 __OUTBUSI ° 2 
7 28-17 __QUTBUSO 23 (P15 é GREEN VIDEO 

2 arto pe | 5 | mode 
3 “SILi-6_1 GEN 3__|R/w 

T_|¢s 
2 33-12 SHIFT CLK 2) clk 
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74LS674 

PO 
  

  

  

  

  

Optional 
color mode 

  

  

  

  

  

  

  

  

  

  

PIS 
  

mode 

RAW 
cs 
CLK 

  

  

  

  

  
  

235. 
    741S674 

PO 
                    Optional 

color mode 
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VPB 701 VIDEO SHIFT REGISTER 

A14594 Circuit Diagram    
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SIGNAL DESTINATION DESCRIPTION | ] 

BLUE OUT J2 BLUE video OUTput to external coloy 

monitor. . 9 

GREEN OUT J2 GREEN video OUTput to external 3 
color monitor. Z 

RED OUT J2 RED video OUTput to external color 
monitor. 

VER PULSE J2 VERtical retrace pulse to external 3 

color monitor. 3 
cr z 

VIDEO OUT TO RC702 J3 RC702 character video cored with 
the graphic video. 

VRTC "p. Vertical retrace pulse from RC702 
video circuit. g 

o 

HOR PULSE J2 VERtical retrace pulse to external Q 
color monitor. 8 

2 
¥ 

\ 

Unit YPB701 
. _ Signal List p.6 

DwgNo fp 
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34 
5 _25-6 RED VIDEO 3 2 . 

4 5 
$ 7 
Tm 4 pe 

5 _24-6 BLUE VIDEO 14 15 
13 12 

ZALS174 
wy 9 

2 __33-12 SHIFT CLK . 

40 
3 Jj 12 Fo otional color mode, 

1 27-4 SYNC 4 5 
14 15 | 

1 27-3 HSYNC 3 2 | 
u * 10 . 

1 _ 27-5 BLSYNC 6 Z | 

TALSI74 | 
3 _SILI-6 1GEN wy 9 

2 _38-19 2» WCLK 

22 
LJ PAL 16Le] 19 GREEN OUT J2-2 

2 18 BLUE OUT Te-4S$ 
3 7 RED OUT TESS 
4 16 HOR PULSE IBS 
5 15 VER PULSE TETOS 

2 __35-16 _ -BLANK VIDEO 6 TTS 
6 _ 30-8 VRTIC Zeer Z Coes 
7 _26-)) HRTCX ABU A q 3S 
5__B-1___VIDEO_IN_ FROM RC702 2 ters 

5% 23- EEN VIDEO rn T 79S 
+5Y 

C4 SILI ow 
220pF 10k 

sd By7 
ov 9» 4 12 VIDEO OUT TO RC702__—+3-3_, 

" 4 lo—o4 13 , 

w 

PAT 561 

. : 7 30 
<B-2 _VRIC IN 5174Ls \.6 10] 74L8 \_ 8 VRTC 
“ 14 F | 132 

VPB 701 VIDEO CONTROL CIRCUIT p. 6 
A14595 

Circuit Diagram 
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SIGNAL DESTINATION DESCRIPTION | 

HRTC p.2 Horizontal retrace from RC702 de- 
p.3 layed by 5 dot clocks. 

HRTCX p.6 Horizontal retrace from RC702 de- 
_ layed by 6 dot clocks. 

ws" VPB701 - od Signal Name p.7 

Dwg. No. ~ 

A26782         
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1 28-17 mH OuTBUSO 

4 8 mr 

T 28-15 TT QUTBUSI 
4 28 

1 28-6 . Ty OUTBUS2 
4 3-8 

1 28-11 mat OUTBUS3 
4 48 ! ¥ 

1 28-8 mat OUTBUS4 
4 58 

1 __ 28-13 cy OUTBUSS 
6-8 cy 

1 __ 28-4 mal OUTBUSS 
4 _ 7-8 LY 

1 __ 28-2 CN OuTBUS7 
4 8-8 beg? 

1 __ 22-2 CN OUTBUS 
4 _ 1-8 Cy 

1 __ 22-15 mat OUTBUS? 
4 12-8 ae 

1 __ 22-6 mat QUTBUSA 
4 __ 13-8 

1 __ 22-17 mat OQUTBUSB 

4 __ 14-8 I + 

1 _ 22-13 imal OQUTBUSC 

4 __15-8 cy 

1 __ 22-4 FIN OUTBUSD 

4 __ 16-8 bY 

1 22-11 CIN OUTBUSE 
4 __ 17-8 ime 

1 22-8 QUTBUSF 
4 __18-8 

26 
74LS164 

28 HRTC IN LJA go} 3 
“ Lzjp al4 

a2[s 
2 30-11 = DOT FREQ silt a3lé 

+5V SIL2 a4{_lo HRTC 
10k Zz 9 ger as[n HRTCX 

aé[_12 
a7 [3 

VEB 701 HRTC DELAY CIRCUIT p.7. 
A14596 . 

Circuit Diagran 
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SIGNAL DESTINATION DESCRIPTION 

ADD 0-11 ADDress input bit 0-11 to the ram 
memory. rs) 

ADD 12-13 Color plane module select in color 3 
. mode. g 

Normal address input in Black/Whitd 

mode. 

9 

3 

9 
a 
g 

9 
1 2 

unit VPB701 
  

“signal List 
  

Dwg. No. 
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29-2 X . ADDO 
9-9 

29-5 cy ADDI 
9-18 ae, 

29-6 CN ADD2 
93 cy 

29-9 TY ADD3 
9-10 me 

29-12 ime ADD4 
95 cy 

29-15 hh ADDS 
9-14 

29-16 ON ADD6 
97 CY 

29-19 Bal Apo7 
9-12 Ln? 

21-2 TN ADD8 
10-18 LY 

21-5 -TN ADD? 
10-3 Ly? 

21-15 ma ADDIO 
19-7 

21-19 mal ADDI 
10-14 Lag 

21-6 IN ADDI2 
10-16 me 

21-16 Ty ADDI3 
10-5 ime 

Js) +5V 
yy 

4 

C5 - Cl4 CIs-C44 
22uF = 470F 
15V 

. 42 ov 
> 

VPB 701 

A14597 Circuit Diagram 
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5. ASSEMBLY DRAWINGS 5. 
  

Fig. 12 contains signal lists for ali connectors on 

VPB701. 

Fig. 13 contains a wiring list between VPB701_ and 

the DMA controller in the RC702/703 

microcomputer. 

Fig. 14 shows the cabling to the RC702 main printed 

circuit board. 
Fig. 15 shows the placing of the IC“s on VPB701. 
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€y Ji_ CONNECTOR TQ_RC 702 DMA SOCKET 
Pin Signal_name 

1 ADD 7 
2 ADD 6 
3 ADD 5 
4 ADD 4 
5 ADD 3 
6 ADD 2 
7 ADD 1 
8 ADD 0 
9 + 1ORD 
10 5 towR 
Hh HOLD ACK 
12 RESET 
13 ov 
14 ov 
i5 BUS 0 
16 BUS 1 
7 BUS 2 
18 BUS 3 
19 BUS 4 
20 BUS 5     

21 BUS 6 
) 2 BUS 7 

  

12 CONNECTOR TO EXTERNAL COLOR MONITOR 
  

Signal name y 5 

  

ov 

GREEN OUT VIDEO 
ov 

BLUE OUT VIDEO 
ov 

RED QUT VIDEO 
ov 

HOR SYNC PULSE 
ov 

VER_SYNC_PULSE Im
 
O
D
N
 

O
W
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J3_ CONNECTOR TO RC 702 VIDEO CIRCUIT 
  

Pin Signal name 
  

1 VIDEO IN FROM RC 702 

2 VRIC 

3 VIDEO QUT TO RC 702 

4 DOT FREQ 
3 HRIC 
  

  

J4 POWER CONNECTOR 
  

Pin SIGNAL _ NAME 
  

1 +5V 

2 ov         
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Fig. 14: Installation of VPB701 in RC702/703  
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Assembly Drawing. 
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6. POWER REQUIREMENTS 
  

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