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VSG (Video Screen Generator)

m Outline

High level display functionality and a high speed drawing function makes VSG the ideal VDP to control
consumer television display screens. A variety of graphic systems can be easily constructed, for example; video
titling, OSD, education equipment, and many others.

B Features
Display functions
e Display mode bitmap graphics
e Display resolution NTSC : 384 x 240 (480)
768 x 240 (480)
PAL : 384 %290 (580)
768 x 290 (580)
Figure inside ( ) are for interlace display mode.
o Number of display colors Simultaneous display of 16 colors out of 32768 by using the built-in color

pallet
Simultancous 256-color display
: Simultaneous 32768-color display

Scrolling function Smooth scrolling in any direction.
Image space setting by free page construction is possible.
Scrolling display range setting inside image space is possible.
Range setting can be anysize.
Display window setting is possible.

o Cursor function Size 32 x 32 dots
16 colors can be selected from 32768 colors for each dot unit.
e Others Fade IN/OUT display is possible by using the color volume function

Superimpose function
Linear RGB output by built-in DAC
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Graphic Drawing functions
e Types of commands

e Graphic Drawing attributes

e Drawing speed

Others
e Usable VRAM

o CPU interface
o Package

Block transfer (XY coordinate specification, Linear address specification)
Font color development

Linear

Boundary color coordinate detection

Bit mask

Logical operation (NOT, AND, OR, EOR, etc.)

Transparent color detection

105nsec/dot Max.

Dual port DRAM (120ns)is used.

Capacity 128kbyte (Four 64k x 4 are used.)
256kbyte (Two 128k X 8 are used.)
512kbyte (Four 256k x 4 are used.)

1Mbyte (Eight 256k X 4 are used.)
8-bit parallel bus

CMOS, 100-pin QFP, 5V single-power supply

2
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B INTERNAL BLOCK DIAGRAM

— VAS-0
CD7-0 ¢—Pp
¢—p VDI15-0
PS2-0 — )
- —» RAS1,0
CSR ——p >
— CAS
csw ’ VRAM —
_ P BLITTER L » WE
WAIT < INTERFACE
—» TR/OE
INT1,0 4—— CPU r}
——) SC
DREQ 4— INTERFACE
—» SE1,0
¢—— VS15-0
——» TRD
VRAM BUS
CPU BUS
TG BUS
A
—— CB7-0
A dl h
| 4 R 4
y
BITMAP DISPLAY
HSYNC 4— DATA — TBD
CSYNC 4— CONTROLLER [¢— CREP
BLANK ¢——] —— YS
HRESET ——»| CRTC/
VRESET —P| TIMING
FSC 4—— GENERATOR
DCLK 4— — > R
CURSOR <
MCLK » DAC > G
- —»
RESET —) —> B

B 99u5524 0002599 376 1A

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



VAMARA

YGV604

® PIN ASSIGNMENT

5o o
wlBIC o -~ o '2' cle '8 o |9 {8 E ; o 8
8EIE 2z 2ISEEIE BlEEREE S o
§ $858 4% S 83582885883 YE
coo 1 80  AVSS
cpt 2 79 VYS
cp2 3 78  RESET
cD3 4 77 VvsS
cb4 5 76 MCLK
cos 6 75  DCLK
cos 7 74  BLANK
cD7 8 73  CREP
vbD 9 72 TBD
vsSo 10 71 cBY?
vst 1 70 CB6
vs2 12 69  CB5
vVsS3 13 68  CB4
VsS4 14 YGV604 67 CB3
VS5 15 66 CB2
VS6 16 65  CB1
vs§7 17 64  CBO
vss 18 63 VDD
vs9 19 62 TRD
vS10 20 61 VA8
vsi1 21 60 VA7
vsiz 22 59 VA8
vsS1a 23 58 VA5
vVS14 24 57 VA4
VS15 25 56 VA3
SC 26 55 VA2
SE0 27 54 VA1
SE1 28 53 VA0
TR/IOE 29 52  RASI
vSs 30 51  RASO
S 8B83IBEHIJITILIVELLETR2R
O - [a] -~ [2]
Se8B8C08808c8558828KkR¢E
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o DESCRIPTION OF TERMINAL FUNCTIONS

1) CPU interface

2)

« CD7-0 (I/0)
8-bit bi-directional data bus of CPU

e PS2-0(D)
Input of I/O port No. address. VSG P#7~P#0 are selected.
« CSR(D
Input of strobing signal for data read from VSG to CPU.
» CSW(Q)
Input of strobing signal for data write from CPU to VSG.
PS2-0 [ vaup |
CSR I
cD7-0 High Z VALID High Z
(OUTPUT)

CPU-VSG READ CYCLE

PS2-0 | vaup |

CSW 1

CD7-0 | vaup ]
(INPUT)

CPU-VSG WRITE CYCLE

» WAIT (O:Open drain output) .
WAIT signal output to CPU. It becomes low level until read data is prepared during CSR input, and
__while VSG is BUSY during CSW input.
+ INTI and INTO (O: Open drain output) L
Interruption request signal output to CPU. INTI is output at the specified display position by the

internal register. INTO is output when vertical display period is completed, or when graphic drawing
command is completed.

» DREQ (O: Open drain output)
Data request signal output to CPU during graphic drawing command execution.

VRAM interface
* VA8-0 (0)
VRAM row/column address output
+ VD15-0 (I/0)
Bi-directional data bus for RAM port of VRAM
* VS15-0 (1)
VRAM data bus for serial port
* RAS1, RASO (O)
VRAM row address strobing signal. Only RASO is used when the VRAM capacity is within

512Kbyte and RASI is used for VRAM with the latter 512Kbyte when the VRAM capacity is
extended to 1Mbyte.

= CAS (0)
__VRAM column address strobing signal.
+ WE(O)
VRAM write strobing signal.
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 TR/OE (O)
VRAM data transfer control signal or the data output enable signal of RAM port.

* SC(0) :

___VRAM serial clock signal.

» SEl, SE0 (0)
VRAM serial port data enable signal. This is used when the VRAM capacity is extended to 1Mbyte.
SEQ is used for the first half 512Kbyte and SEI is used for the second half 5 12Kbyte.

« TRD (O)
VRAM read transfer timing for reading bitmap screen display data

VA7-0

RAS0,CAS | |
WE TRIOE ——
SC, SED

64Kword X 4bit 64Kword X 4bit

vD3-0
vD7-4
V§3-0
VS7-4

l

64Kword X 4bit 64Kword X 4bit

vD11-8 I
VvD15-12
VS11-8
Vv815-12

128Kbyte VRAM configuration

VA8-0
RASO,CAS

WETROE | ' 1

SC,SE0 128Kword X 8bit 128Kword X 8bit

|

vD7-0
VD15-8
V§7-0
VS15-8

256Kbyte VRAM configuration

VAS8-0
RASD,CAS

WE TROE | 1

SC,SE0 256Kword X 4bit 256Kword X 4bit

|

VvD3-0
VvD7-4
VS3-0
VS7-4

| _1

256Kword X 4bit 256Kword X 4bit

vD11-8
VD15-12
vS11-8
VS15-12

512Kbyte VRAM configuration

6
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VA8-0
RASO0,SE0
RAS1,5E1

CAS,WE
TR/OE,SC 256KwordX4bit 256KwordX4bit 256KwordX4bi

t 256KwordX4bi

t -

VD3-0 I l
vD7-4
VS3-0
V§7-4

| | Il

256KwordX4bit 256KwordX4bit 256KwordX4bi

t 256KwordX4bi

t

vD11-8 l l
VD15-12
vS11-8
VS815-12

1Mbyte VRAM configuration

3) CRT interface
* R, G, B (O: analog output)
Linear RGB output.

= YS(O)
Superimpose timing signal. It becomes high level during VSG data display timing.
= HSYNC (O)
Horizontal synchronous signal. Equalizing pulse is not inserted.
» CSYNC (O)
Compound synchronous signal
» BLANK (O)
It becomes low level during retrace line blanking interval.
« HRESET (I)
VSG horizontal timing is set to horizontal synchronous position when this signal is falling, and L
mode dot clock phase is locked.
* VRESET (I)
VSG vertical timing is set to the vertical synchronous starting position of the even number field, when this
signal is sampled by the cycle clock at approx. 4.5usec, and when it becomes low level three times in

succession.
Sampling | | | 45us | I I | I |
clock ;
VRESET 1 g [
V-timing ? X even field VSYNC starting line
M 9945524 0002603 be? HH 7
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* FSC (0)
Sub-carrier clock signal of NTSC. 1/4 of the clock frequency input to terminal MCLK is output.
4) Others
* CB7-0(0)
Color bus signal. It is output synchronizing with the clock of terminal DCLK. It is output in the same
timing with RGB output. The data contents are shown below:

When 4bit/dot

' sampling
CB7 CB6 CBs CB4 CB3 (B2 CcB1 CBo timing

BITMAPtiming | AT3 | AT2 | AT1 [ATo [ cC3 [cC2 [ cCt | €co | DCLKT

CURSORtiming | AT3 | AT2 | ATt [ATo [CS3 [Cs2 [cs1 | cso | Dokt

BACKDROP timing | AT3 [ AT2 [ AT1 [ATo [ BC3 | BC2 | BC1 | BGO | DCLKT

When 8bit/dot sampling
cB7 CB6 CcBs cB4 CB3 cB2 CB1 CcBo timing

BITMAP timing | CC7 | CC6 [ CC5 [ cca [cC3 [ cC2 [ CcC1 | €CO | DOLK T

CURSORtiming | CS7 [ CS6 [ CS5 [Cs4 [cs3 | cs2 [ cst [ cso | Doik1

BACKDROPtiming | BC7 [ BC6 [ BC5 | BC4 | BC3 | BC2 | BC1 | BCO | DOLK?T
When 16bit/d0t samp“ng
CB7 CBs CB5 CB4 CB3 CB2 CB1 CBO timing

BITMAP timing | CC7 [ CC6 [ CC5 [ CC4 | CC3 | CcC2 | CC1 | €CO | DCLKT

[ cc15] cci4] ccia[ ccrz] coii] cco] cce [ ccs | DOLK L

CURSORtming |[R2 [R1 [RO [B4 [B3 |B2 [B1 |BO | DCLKT
(Palette:CS3-0)

[ATo TG4 [G3 [G2 [G1_|Go |[m& JRs | DOLKI

BACKDROPtming |[R2 [R1 [RO [B4 [B3 [B2 |B1 [BO | DCLK?T
(Palette:BC3-0)

[ATo @4 [G3 [G2 [G1 [G6 |Re |R3 | DOLKI

€C15-0: BITMAP color code CS3-0: CURSOR color code CS7-4: CURSOR COLOR REGISTER
BC7-0: BACKDROP COLOR REGISTER G4-0, R4-0, B4-0, AT3-0: COLOR PALETTE data
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+ CREP (1)
Color repeat timing signal which controls the display data of the bitmap screen. When itis low level,

the previous dot data is displayed repeatedly. This is input before 2 dots (4 dots for mode H) at the
color bus signal clock rate, synchronizing with the clock of terminal DCLK.

[ bowk N e Y e Y e Y e e R e B e O
Bro O T T o7 T o [ o6 | 54 [ 55 [ o6 T o7 ]
Mode L — process) :
CREP | [
(after
| cB70 process) | bo [ ot [ b2 | D2 | D2 | D2 | D2 | o7 T
[ ok Uy yinryryuyuTre
(before
Mode H CBT-0rocess) 01 1123 [af6 6] 780 [10]1h]12]13 ] 1415 ]
CREP ] |
(after
| OB70 1 cess) [ oJ1]2]3Tals[5]5][s515]s {5 ] 5]5 [14]15]
* TBD (O)
Back drop display timing signal. This is output synchronizing with the clock of terminal DCLK.
* DCLK (O)
Dot clock signal. The 1/2 frequency clock of the terminal MCLK is output during mode L, and the
clock with the same frequency as that of terminal MCLK is output during mode H.
« MCLK (1)
VSG main clock input
« RESET (I)

Power on reset input. VSG is initialized during low level.
* AVDD, AVSS ()

Analog power supply for RGB.
« VDD, VSS (I)

Digital power supply
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m EXAMPLE OF SYSTEM CONFIGURATION

( D7-0 ——— cD70 CSYNC |—— )
A2~-0 ——Pp| Ps20 FSC COMPOSITE
RD ——p| CSR
CPU J — (ﬂ VIDEO ———» VIDEO
WR ———p| csw R
WAIT ¢——— WAIT G ENCODER
\. INT «——]INT1,0 B ‘%
VSG
VAB-0
CLOCK GEN.
—P MCLK
14.31818MHz VD15-0 »
RASO >
VRAM
CAS |—»
+5V : W‘E
TR/OE 256KwordX4bitXa
RESET sC »
VS15-0
10 B 9945524 0002kLOGL 336 MW
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® ELECTRICAL CHARACTERISTICS
® Absolute Maximum Ratings

item Symbol Rating Unit
Supply voltage Vop -05~+70 Vv
Input terminal voltage Vi -05~Voo+05 v
Output terminal voltage Vo -0.5~Voo+05 \
Output terminal current lo -20 ~+20 mA
Storage temperature Tsta -50 ~+125 ‘C

® Recommended Operating Conditions

Symbol Item Min. Typ. Max. Unit
Voo Supply voltage 4.75 5.00 5.25 Y
Vss Supply voltage 0 v
Vi Low-level input voltage -03 0.8 v
ViH High-level input voltage 2.0 Voo Vv
Top Operating temperature 0 70 C

® Electrical Characteristics under the Recommended Operating Conditions
* DC characteristics
Symbol ltem Condition Min. Typ. | Max. Unit
Vou Low-level output voltage loL =1.6mA 0.4 Vv
VoH High-level output voltage (OPEN DRAIN terminal is excluded. loH =-1.0mA 3.0 \

Ll Input leak current 10 HA

o Qutput leak current 25 HA

loo Power consumption 70 mA

* Terminal capacity
Symbot Item Min. Typ. Max. Unit
Ci Input terminal capacity 8
Co Output terminal capacity 10 pF
Cio Input/Output terminal capacity 12
BN 9945524 0002kLOY? 272 WA LA
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8 EXTERNAL DIAGRAM OF THE PACKAGE
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The specifications of this product are subject to improvement changes without prior notice.

( Y —YAMAHA CORPORATION
AORNEY YAMAHA CORPORATION ——
Address inquiries to:
Semi-conductor Sales Department
BHead Office 203, Matsunokijima, Toyooka-mura,
Iwam—gun, Shizuoka-ken, 438-01
Electronic Equipment business section
Tel. 0539-62-4918  Fax. 0539-62-5054
B Tokyo Office  2-17-11, Takanawa, Minato-ku,
Tokyo, 108
Tel. 03-5488-5431 Fax. 03-5488-5088
MOsaka Office  3-12-9, Minami Senba, Chuo-ku,
Osaka City, Osaka, 542
Shinsaibashi Plaza Bldg, 4F
Tel. 06-252-7980 Fax 06-252-5615
@US.A. Office ' YAMAHA Systems Technology.
100 Century Center Court, San Jose, CA95112
Tel. 408-467-2300  Fax. 408-437-8791
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