€ YAMAHA

YGV632

VC1D

Video Controller 1 with Video Decoder

m Overview

YGV632 (“VCID” is a function name) is the display controller which makes it easier to create a highly colorful graphic image in
a low-cost system configuration.

With a built-in digital video recorder, it is easy to build up a system of superimposing characters, lines or graphic icons (up to
65536 color expression) over CVBS signals (Composite Video Signals) from a CCD camera, etc. Although there is an LSI called
OSDC (OSD controller), which are occasionally used as a low-cost system for superimposing characters and simple graphics over
video signals, YGV632 realizes impressively higher colorful picture expression under an equivalent control load to OSDC.
Particularly, since the sprite system is used for generating graphic planes, it is possible to represent moving images like animation
even in CPU control by serial port communication.

A pattern memory for storing bitmap picture data called “sprites” or font data is externally connectable to YGV632 (up to 512
Mbits). For using a sprite data, the CPU just needs to specify a sprite stored beforehand in the patter memory by its pattern memory
address and specify the position coordinates of the sprite on the display plane; then, YGV632 automatically loads the sprite data
from the pattern memory so as to superimpose it over input video for output.

YGV632 does not need such cumbersome frame memory management as existing graphic controllers do, which contributes to
reducing man-hours for development of control programs.
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YGV632 contains a VRAM (line buffer). This is why a system configuration using less part becomes possible.

YGV632 Pattern Memory
— | Max. 512Mbit

CPU

| 3 YAMAHA |
Video Camera -

GL‘

Composite

LCD Monitor

With recent increasing safety consciousness, automobiles equipped with a video camera can be frequently seen, one of which is a
system that superimposes lines, etc. indicating the car-width onto a camera image to help one's operation required for parking.

YGV632 has a function that draws a line freely onto a camera image and it meets the temperature guarantee conditions for in-car
product. YGV632 is best suited for ECU with an in-car camera.

YGV632 can superimpose up to 682 images onto one video.
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m Features

[J Display function
»  Monitor supported
. TFT liquid crystal display (digital RGB connection ') or a display equipment with the equivalent I/F
»  Monitor resolution
. Programmable for NTSC, PAL, QVGA, Wide QVGA, VGA, Wide VGA, SVGA
»  Display plane functions
. Capable of display of text, video footage, lines by free drawing, and pattern data by sprite system
. Layered structure up to 682 layers and up to one capture plane layer
. Displays sprites, lines and texts by layers
. Alpha-blending control by the pixel (alpha by pixel)
. Layer picture quality adjustment function (contrast, brightness)

[J  Graphic generation function

»  Sprite
. Sprite display: up to 682 per field
. Size: 8x8 to 512x512 dots, horizontal and vertical scaling values independently selectable (by 8 dots)
. 2,16, 32, 64, or 256 palette colors in 64k colors, 65536-color natural picture display by 16-bit RGB
. Flip vertical and horizontal
. Scaling function
. Alpha-blending in pixels
. Anti-aliasing function in the outline part

»  Text
. Specifies a font type per character string
. Supports variable-width fonts such as proportional fonts
. Scaling function
. Supports fonts for anti-aliasing

»  Line drawing
. Direct drawing by specification of start/end point coordinates (pattern data is not needed)
. Line display is settable up to 1022 lines in a field
. Display color: 32768-color (RGBS555) specification or palette index (10 bits) specification
. Line width: 1 dot to 16 dots assignable (by the dot)
. Anti-aliasing drawing function

[J Video footage input and capture
»  Built-in digital video decoder
. Inputs directly composite video signals in NTSC/PAL and then converts them to digital RGB
. Contrast, brightness, color saturation and hue adjustment function
. Color killer function, video input detection function
»  Built-in capture buffer
. Capable of stable video output when input video has synchronizing disturbance (TBC function)

. Slope correction of capture video
. Distortion correction of capture video
. Mirror inversion function of capture video

. Usable as a wallpaper frame buffer when no input video is present

i For use of an analog RGB monitor, use DAC or YGV629, a sister product.
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[J Others
»  CPU interface
. 8-bit parallel or serial connection

. Indirect mapping to the built-in registers and tables through the access ports

»  Pattern memory interface
. Up to 512 Mbits, 8-bit/16-bit bus width

. Mask ROM |, SRAM, and NOR type flash-memory connectable

. Access timing can be set by the system clock cycle

»  Device specifications
. Lead-free 144-pin LQFP package (YGV632-VZ)
. Supply voltage: 3.3V (regulator for core voltage is built in)
. CPU interface power supply variable between 3.3V and 5V
. Operation temperature range from -40°C to +85°C

m Block Diagram
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i Timing-compatible ROM (OTPROM, EPROM, etc.) can be also connected.
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m Example of System Configuration

A system configuration using YGV632 is shown below.

YGV632
CPU CPU Interface Pattern Memory Pattern Memory
RD_N » RD_N Interface
WR_N » WR_N MA25-1 » MA25-1
CS_N » CS_N MD15-0 [« » MD15-0
Address » PS2-0 MWE_N » MWE_N
Data [« » D7-0 MOE_N » MOE_N
WAIT_N [« WAIT_N RAHZ N [¢—
READY N [« READY_N
INT_N [« INT N
Video camera Video Interface Monitor LCD Monitor
Interface
DR5-0 » Red
kw1 VINP DG5-0 »| Green
I DB5-0 » Blue
VINM VSYNC_N » VSYNC_N
HCSYNC_N » HCSYNC_N
VREFP DOTCLK » Clock
VREFN BLANK_ N
VREFO
Clock Regulator
_— XIN VDDIN l¢——— 3.3V Digital Power
=
T XOUT VDDCORE |——m—_
PLLCP VOUT18 _,_?
PLLCN T
PLLCTLS3-0
DTCKIN
DTCKS_N
L Test Signals Power
XTEST2-0 PLLVDD |«
TEST_REG VDD33 |¢&——— 3.3V Digital Power
é AVDD l&——— 3.3V Analog Power
VDD5 |¢&— 3.3~5V CPU
Interface Power
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m Pin Table
CPU Interface
. . . CPU .
Pin Name |Num.| I/O |Attrib. Function . Power Level |Drive
connection
D7-0 8 | /O | — |CPU databus 53\,[/0{21;;3)(1) VDDS5 | CMOS |4mA
PS2-0 3 I — |CPU port selection 5V tolerant | VDD33 | CMOS
CS N 1 I — |Chip select (dual-purpose pin) 5V tolerant | VDD33 | CMOS
RD N 1 I — |Read pulse (dual-purpose pin) 5V tolerant | VDD33 | CMOS
WR N 1 I — | Write pulse (dual-purpose pin) 5V tolerant | VDD33 | CMOS
WAIT N 1 | o | or |CPU buswait(3-state output) SVUE | VDD5 | CMOS [4mA
- (dual-purpose pin)
READY N 1 O OT |CPU bus ready (3-state output) SVI/F VDD5 | CMOS [4mA
INT N 1 O OD |Interrupt (open drain) S5VI/F VDD5 | CMOS [4mA
SER N 1 I — |CPU interface selection — VDD33 | CMOS
SCS N 1| 1 | — [Serialinterface chip select 5V tolerant | VDD33 | CMOS
- (dual-purpose pin)
SDIN 1| 1 | — [Serialinterface datainput 5V tolerant | VDD33 | CMOS
(dual-purpose pin)
Serial interface data output
SDOUT 1 (0] OT | (3-state output) SV I/F VDDS5 | CMOS |4mA
(dual-purpose pin)
SCLK 1 I — |Serial clock input (dual-purpose pin) 5V tolerant | VDD33 | CMOS
RESET N 1 I I$ |Reset 5V tolerant | VDD33 | CMOS
PATTERN MEMORY Interface
Pin Name |Num.| I/O |Attrib. Function Power Level |Drive
MD15-0 16 | I/O — |Pattern memory data bus VDD33 [LVCMOS|4mA
MA25-0 26 0) OT |Pattern memory address bus (3-state output) VDD33 |[LVCMOS|4mA
MOE N 1 O OT |Pattern memory output enable (3-state output) VDD33 [LVCMOS|4mA
MWE N 1 O OT |[Pattern memory write pulse (3-state output) VDD33 |[LVCMOS|4mA
RAHZ N 1 I — |Pattern memory high impedance switching VDD33 [LVCMOS
Video Interface
Pin Name |Num.| I/O |Attrib. Function Power Level |Drive
VINP 1 I A |Analog video input AVDD | Analog
VINM 1 I A |Input pin for test AVDD | Analog
VREF( 1 10 A |ADC reference pin AVDD | Analog
VREFP 1 10 A |Plus reference voltage pin for ADC AVDD | Analog
VREFN 1 10 A |Minus reference voltage pin for ADC AVDD | Analog
Monitor Interface
Pin Name |Num.| I/O |Attrib. Function Power Level |Drive
DRS5-0 6 O — |Digital video: Red output VDD33 |[LVCMOS|2mA
DGS5-0 6 O — |Digital video: Green output VDD33 |[LVCMOS|2mA
DB5-0 6 O — |Digital video: Blue output VDD33 |[LVCMOS|2mA
VSYNC N 1 O — |Vertical synchronizing signal output VDD33 [LVCMOS|2mA
HCSYNC N| 1 0 . Horizontall s.ynch.ronizing signal or composite VDD33 |LVCMOS| 2mA
- synchronizing signal output
BLANK N 1 O — |Display timing output VDD33 |[LVCMOS|2mA
DOTCLK 1 O — |Dot clock output VDD33 |[LVCMOS|2mA
-6- 4GV632A50




YGV632 €3YAMAHA

Clock
Pin Name |Num.| I/O |Attrib. Function Power Level |Drive
XIN 1 I — |Reference clock input VDD33
XOUT 1 O — |Crystal connection pin VDD33
DTCKIN 1 I — |Dot clock input pin VDD33 |[LVCMOS
DTCKS N 1 I — |Dot clock input select pin VDD33 [LVCMOS
PLLCTL3-0| 4 I — |PLL frequency dividing proportion setting pin VDD33 [LVCMOS
PLLCP 1 — A |PLL filter connection pin, Plus side PLLVDD| Analog
PLLCN 1 — A |PLL filter connection pin, GND side PLLVDD| Analog
For device
. . . CPU .
Pin Name |Num.| I/O |Attrib. Function . Power Level |Drive
connection
XTEST2-0 3 I — |Test pin — VDD33 |[LVCMOS
VDD33 11 — — |Digital power supply 3.3V — —
Power supply for CPU interface . .
VDD5 ! (3.3 10 5V)
VSS 14 | — — |Digital VSS — —
PLLVDD 1 — — |Power supply for PLL — -
AVDD 1 — — |Power supply for Analog Front End — -
AVSS 1 — — | VSS for Analog Front End — -
Reset of excess current protection circuit
("L" input)
OCPEN ! I | Switch between use and stop of excess SVIE vDD5 | CMOS
current protection circuit
Operation/Stop control of excess
TEST REG | 1 I — ) N SVI/F VDDS5 | CMOS
- current protection circuit
OCP N 1 O — |Output of excess current detection state — VDDS5 | CMOS [4mA
VDDCORE | 3 . __ |Capacitor connection pin for core power . VDDIN
supply
VOUTI18 1 — — |Digital power supply 1.8V output — VDDIN
VDDIN 2 — — |3.3V input for core power supply (1.8V) — —

Total number of pins: 144 (148 pins minus 4 dual-purpose pins)
Note) YGV632 has no pull-up resistors built in it. Pull up the pins externally as necessary.

RE: The meanings of signs in several columns of the above tables are as follows.
[I/O]: I — input; O — output; [/O — input and output
[Attrib.]: I$ — schmitt trigger input; A — analog terminal; OD — open drain output; OT — 3-state output

As to the pins with “5V I/F” in the column of “CPU connection,” the voltage applied should be kept below VDDS5 (power supply
pin) +0.5V.
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m Pin Arrangement Diagram

YGV632
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mElectrical Characteristics

» Absolute Maximum Ratings

Items Symbol Rating Unit | Note

Power Supply Voltage (VDDS pin) Vpps -0.5t0 +5.5 \Y 1
Power Supply Voltage (VDD33, VDDIN pin) Vb33 -0.5t0 +4.6 \ 1
Analog Power Supply Voltage (AVDD pin) Vavp -0.5to +4.6 \Y 1
PLL Power Supply Voltage (PLLVDD pin) Vprvp -0.5t0+2.0 \Y 1
Input Pin Voltage (5V tolerant pins) \i -0.5t0 +5.5 \ 1
Input Pin Voltage (VDDS5 input pins) Vi - 0.5 to VDD5+0.5(< 5.5 Max) v 1
Input Pin Voltage (Other input pins) \ - 0.5 to VDD33+0.5(< 4.6 Max) \ 1
Output Pin Voltage (VDDS5 output pins) Vo -0.5t0+5.5 \Y 1
Output Pin Voltage (Other output pins) Vo - 0.5 to VDD33+0.5(< 4.6 Max) \ 1
Input Pin Current I; - 20 to +20 mA

Output Pin Current Io -20to +20 mA

Storage Temperature Tye - 50 to +125 °C

Note 1) Voltage relative to Vss=0V.

* Recommended Operating Conditions

Items Symbol Min. Typ. Max. Unit | Note
Power Supply Voltage (VDD33, VDDIN pin) Vb33 3.0 33 3.6 \ 1
Analog Power Supply Voltage (AVDD pin) VD 3.0 3.3 3.6 \Y 1
PLL Power Supply Voltage (PLLVDD pin) Vpivp 1.65 1.8 1.95 \Y 1,2
CPU I/F Power Supply Voltage (VDDS pin) Vbps 3.0 5.0 5.25 \Y 1
Operating Ambient Temperature Top - 40 85 °C 3

Note 1) Voltage relative to Vss=0V.

Note 2) The PLLVDD pin is connected to the VOUT18 pin of this LSI.
It is not needed to have 1.8V power supply outside LSI.

Note 3) The board wiring density is estimated to be 200% or more.

* Consumption Current

Items Conditions Symbol Min. Typ. Max. Unit | Note
Total Power Consumption Pp 742 mW 1
Consumption Current Breakdown C1=20pF
VILzGND
VDD33, VDDIN _ Iypp 150 mA 1,2
Vin=Vpps3
VDD5 IVDDS 7.5 mA 1
AVDD 1 AVD 45 mA 1
PLLVDD Ipyvp %) mA 1,2

Note 1) Consumption current value and power consumption value are the values under the recommended operating condition.
Note 2) The current value of “VDD33, VDDIN” includes the current flowing through PLLVDD pin because the internal
regulator generates Ipyp current.
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* DC Characteristics

Items Symbol Min. Typ. Max. Unit [ Note
Low Level Input Voltage (XIN pin) ViL -0.3 0.3XVpp33 \Y 1
Low Level Input Voltage (Except the XIN pin) Vi -0.3 0.8 \ 1
High Level Input Voltage (XIN pin) Vi 0.7xVpp33 Vbpzz + 0.3 \% 1
High Level Input Voltage
(Except XIN pin, except 5V tolerant input pin, 3.3V Vi 2.0 Vpps3 + 0.3 \Y 1

power supply)
High Level Input Voltage
(5V tolerant input pin, 3.3V power supply:

CS_N/SCS_N, WR_N/SCLK, RD N/SDIN, ps2-0,| '™ 20 33 M !
RESET N)
High Level Input Voltage (D7-0) ViH 2.0 5.5 \ 1
High Level Input Voltage (OCPEN, TEST REG) Vi 2.0 Vpps +0.3 \ 1
Note 1) Voltage relative to Vss=0V.
Items Conditions Symbol Min. Typ. Max. Unit | Note
Low Level Output Voltage Tor=100pA VoL 0 0.2 A\ 1
(Except XOUT pin, 3.3V power supply)|  Jor=2mA VoL 0 0.4 \Y% 1
Low Level Output Voltage ToL=100pA VoL 0 0.2 \% 1
(Except XOUT pin, 5V power supply) Tor=4mA VoL 0 0.4 A 1
High Level Output Voltage lon=-100pA | Vou Vb33 - 0.2 Vb33 N 1
(Except XOUT pin, 3.3V power supply)| Ion= - 2mA Vou 2.4 Vbpss \Y% 1
Low Level Output Voltage Ion= - 100pA Vou Vpps - 0.2 Vops A% 1
(Except XOUT pin , 5V power supply) | Tou= - 4mA Vou Vbps*0.8 Vbbs \Y% 1
Input Leak Current Iu -10 +10 HA
Output Leak Current Iro -25 +25 LA
Note 1) Voltage relative to Vss=0V.

Items Symbol Min. Typ. Max. Unit
Input Pin Capacitance Ci 10 pF
Output Pin Capacitance Co 10 pF
Input-Output Pin Capacitance Cio 10 pF

Items Symbol Min. Typ. Max. Unit | Note
Analog Video Input Voltage (VINP pin) Vvine 1.25 1.4 Vp-p 1

Note 1) The above maximum value is for the setting of “R#26: ADCGAIN=2"b00.”

* AC Characteristics

Measurement Conditions

Input Voltage: OV / Vppss
Input transition time: Ins (transition time is regulated between Vpp33x0.2 and Vpp33%0.8)
Measurement reference voltage: Input Vi /Viy
Output Vpp33/2V
Output load capacitance: 20pF
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+ Clock Input

No. Items Symbol Min. Typ. Max. Unit | Note
1 XIN Clock Frequency fxin 6 40 MHz
XIN Clock Cycle Time txiN 25 166 ns
2 DTCKIN Clock Frequency forekmn 40 MHz
DTCKIN Clock Cycle Time tDTCKIN 25 ns
3 XIN, DTCKIN Clock High Level Pulse Width twhCLK 7.5 ns
4 XIN, DTCKIN Clock Low Level Pulse Width twicLK 7.5 ns
5 SYCLK Clock Frequency fsvcork 83.16 MHz 1
SYCLK Clock Cycle Time tsycrk 12.03 ns 1
6 PLL Out Clock Frequency frrio 120 166.32 MHz 1
PLL Out Clock Cycle Time tpLLO 6.01 ns 1
7 DCLK Clock Frequency foork 40 MHz | 2
DCLK Clock Cycle Time tbeLk 25 ns 2
Note 1) SYCLK is an internal clock of 1/2 frequency division of PLL generation clock. tgyck is derived from the below
calculation formula with the XIN input clock(tx).
tsyak =txiv Xk/2n (1<k<8,1<n<32)
Note 2) DCLK is a dot clock that is used internally.
1,2
B 3 4
f Vin
0.5Vpp
_7 "
« Power Supply and Reset Input
No. Items Symbol Min. Typ. Max. Unit | Note
1 | RESET N pin Input Time twrES 10 ps 1
5 CPU {%ccess Stand-by Time after RESET N o 10 t0 67 ms
Negation
3 | RESET N Setup Time trES 0 ns 2
4 Power-on Time Difference T 1 s 3
(VDD33, VDDIN, AVDD)
5 Power-off Time Difference - 1 s 4
(VDD33, VDDIN, AVDD)
6 Power Rise Time tVRISE 200 ms
7 VDDS5 Power-on/off Time Difference tyskwe -1 S 5
8 Core Power VOUT18 Rise Time tyCORE 300 us 6
9 OCPEN pin Input Time (Initialization) twoCPE 10 s
10 OCPEN pin Low Input Time (Abnormal) twOCPR 0.4 10 ms

Note 1) The time from a point where a power supply powered up last reaches at 3.0V, VOUT18 reaches at 1.7V, and the input

clock to the XIN pin becomes stable.

Note 2) This is the specification for a power supply powered up first out of VDD33, VDDIN, and AVDD.
Note 3) It is recommended VDD33, VDDIN, and AVDD be turned on simultancously. If 1 second or more time-difference

occurs among their powering-on, it may affect the LSI’s reliability.

Note 4) It is recommended VDD33, VDDIN, and AVDD be turned off simultaneously. If 1 second or more time-difference

occurs among their powering-off, it may affect the LSI’s reliability.

Note 5) It is possible to shutdown 3V power supply (VDD33, VDDIN, and AVDD) with 5V power (VDD5) applied.
Note 6) This is the value with four capacitors of 4.7uF connected to VOUT18 and VDDCORE pins.

-11-
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Power-up Temporal Power Short-circuiting Continual Power Short-circuiting
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+ CPU Interface

+ Parallel Interface

No. Items Symbol Min. Typ. Max. Unit | Note
1 PS2-0: Setup Time [N 4 1
2 PS2-0: Hold Time tha 0 1
3 CS N: Setup Time tscs 0 2
4 CS N: Hold Time thes 0 2
5 D7-0: Output Data Turn On Time tonD 0
6 D7-0: Output Data Turn Off Time tofiD 30
7 D7-0: Output Data Enabled Delay Time tip 0
8 D7-0: Output Data Hold Time thp 0
9 WAIT N, READY N: Turn On Time fonWAIT 0 ns
10 WAIT N, READY N: Enabled Delay Time tAWAIT 25
11 WAIT N, READY N: Turn Off Time o ffWAIT 30
12 D7-0: Input Data Setup Time tsp tgycikt15
13 D7-0: Input Data Hold Time thp 0
14 READY N: Hold Time thREADY 0 30
15 Command Pulse Active Time tacmD 2XtgycLk
16 Command Pulse Inhibit Time ticmp 4xtgyerLk
17 Command Cycle Time tecMbD 6Xtgycrk

Note 1) Specifications for the WR_N and RD N signals. However, at CS_N control, they are for CS_N.

Note 2) Conditions to be WR_N and RD_N control. If not satisfying the specifications, they turn to CS_N control.

Note 3) “Command pulse” means a low active pulse when OR operation is performed between the CS_N signal and each of the
WR N and RD N signals.

® (CPU Read Cycle

PS2-0 >< ><

1 2
CS_N AN
(3 4
RD_N AN s
e
5,
D7'O High-z H >4 High-z
X X e
9
WAIT N—Hige AN ] | High
U FYV Y
9
READY_N Highz ] \L/_\ High-z
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® CPU Write Cycle

PS2-0 ><
—
CS_N N\

N
3

WR_N N\

12

D7-0

WAIT N__tiehz

READY_N High-

® Access Cycle

High-z

High-z

CS N \ /_\ /_\ /_\ /_\
WR_N \ / A A \
- \____/ N __
RD_N X / 7_7[7
15 16 15 16 5. 16 5 16
17 17 17 17
* Serial Interface
No. Items Symbol Min. Typ. Max. Unit | Note
1 SCLK Clock Cycle Time twSCLK 400 1
2 SCLK Clock High Level Pulse Width twhSCLK 200 1
3 SCLK Clock Low Level Pulse Width twiSCLK 200 1
4 SCS N: Setup Time tsscs 50
5 SCS N: Hold Time thscs 50 s
6 SDIN: Setup Time tssDI 50
7 SDIN: Hold Time thsDI 50
8 SDOUT: Output Data Delay Time t4spo 100 2
9 SDOUT: Turn Off Time tofiiSDO 20
10 SCS N: Pulse Inhibit Time tiscs 400

Note 1) In the initialization, the minimum value of t,gsc x becomes XIN cyclex8 (tyy * 8), and minimum values of

twhSCLK and twisCcLK become XIN Cycle><4 (tXlN X 4)
Compare it with the value defined in the above table and use the larger value.

Note 2) In the initialization, the maximum value of tyspo becomes XIN cycle x 6+ 100ns (tx % 6 + 100ns).

-14-
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SCS_N /‘
SCLK

SDIN

spouT iz ) > >< PP

+ Pattern Memory Interface

No. Items Symbol Min. Typ. Max. Unit | Note
1 MAZ25-0: Output Delay Time from SYCLK tama 14 1
2 MOE_N: Output Delay Time from SYCLK t4oE 2 14 1
3 MWE N: Output Delay Time from SYCLK tawe 2 14 1
4 MD15-0: Input Setup Time to SYCLK tsmp 4 1
5 MD15-0: Input Hold Time from SYCLK thMD 0 1
6 MD15-0: Output Delay Time from SYCLK tamD 24 ns 1
7 MAZ25-0: Hold Time from MOE N thMAR 0
8 MD15-0: Input Hold Time from MOE N, MA25-0 thMDI 0
9 MA25-0: Hold Time from MWE N thMAW 0
10 MD15-0: Hold Time from MWE N thMDO 1
11 MD15-0: Turn Off Time from MWE N toffMDO 1 10
12 Output Turn Oft/On Time from RAHZ N ton/offRA 25

Note 1) SYCLK is the internal clock.
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®  Memory Access Cycle (Random Read Cycle)

SYCLK

MA25-0

MOE_N

MWE_N

MD15-0

®  Memory Access Cycle (Write Cycle)

S SN S A SN S
MA25-0 X X 2
MOE_N e N
3, 3
MWE_N /
é 11
10
MD15-0
® RAHZN
MA25-0, MD15-0,
MOE_N, MWE_N » .

RAHZ_N

The AC characteristics of an external memory connecting to YGV632 must meet the following conditions.
(The following conditions are the values converted from the AC characteristics of the YGV632 pattern memory; they do not
guarantee the following specifications directly. In addition, the following item names listed are those mainly for externally
connected memory.)

“F”, “R”, and “P” in the below are as follows:
F= (R#2:FLTIM[1:0]+1) Number of Floating Clocks

R= (R#3:RDM[3:0]+1)
P= (R#3:PAG[2:0]+1)

Number of Random Access Clocks
Number of Page Mode Access Clock

No. Items Conditions
13 Address, Access Time It should be (F + R) X tgycrk — tagma(max) — tyyp(min) or lower.
14 Output Enable Time It should be R X tgycrx — tgor(max) — tyyp(min) or lower.
15 Page Mode Access Time It should be P X tgycrx — tama(max) — tgyp(min) or lower.
16 Data Turn On Time It should be O[ns] or over
17 Data Turn Off Time It should be F X tgycrk - tgop(max) + tywe(min) or lower.
18 Data Setup Time It should be R X tgyck - tagup(max) + tgwe(min) or lower.

-16-

4GV632A50



YGV632

€YAMAHA

F R P
SYCLK
tdMA(max) tdOE(max) i thA(gax)
MA25-n Y
tdMA(max) thA(max)X:
"
MA(n-1)-0 \'4 Y !
13 15 é/(:
MOE_N \ ‘
tdWE(max) 14 {
MWE_N / e
18 10 ! 16 itsMD(min) ‘Ejﬂ tsMD (min) E:_ST’:
F R
SYCLK
tdMA(max), tdMA(max)
: !
MAZ25-n
MA(n-1)-0 ¥ Y
Td0E(max). , '
MOE_N 751
! tdW E(max) § tdWE(max)
MWE_N i /i
tdMDmax) N 18 10 !
» Display Timing Signals
No. Items Symbol Min. Typ. Max. Unit | Note
1 DOTCLK: Delay Time tapoTC 26 ns
) VSYNC N, HCSYNC N, BLANK N, DR5-0, ¢ 0 ns
DGS5-0, DB5-0: Output Hold Time hDISP
3 VSYNC N, HCSYNC N, BLANK N, DR5-0, " 10 ns
DG5-0, DB5-0: Output Delay Time dDISP

DTCKIN or XIN

DOTCLK ~

Outputs

Note) the above figure shows the state that DOTCLK is not inverted.
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mPackage Dimensions

U-PKT144VP5-01-1

22.00£0.40
20.0040.30

109

22.0040.40
20.0040.30

0.22+010  P-0.50TYP.

= O MIN(STAND OFF)
1. 70MAX

(1.00)
H\é
|
=0.08]5| 0502020

i fEE/Lead Thickness: 0.17£0.05

Ny ImoTERISEELT 3,

The value parenthesized is not specified.

S SRy AR Ay BN

Plastic body dimensions do not include burr of resin.
UNIT: mm

F) 1 RERELSIE, RESH. B0, FRAMFIZOVTORINGEREABETT,
2. M TIZICEY, TEHEOBREENERLGDHZENHYET,
FHLFVYINREEETERELEHLEESL,
Note: 1. Special attention needs to be paid to the storage conditions and soldering method of the

surface mount IC.
2. Dimension, form, etc. may differ depending on assembly plants.
For details, please contact your local Yamaha agent.
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PRECAUTIONS AND INSTRUCTIONS FOR SAFETY

A

WARNING

N

Prohibited

N

Prohibited

N

Prohibited

@

Instructions

Do not use the device under stresses beyond those listed in Absolute Maximum Ratings.
Such stresses may become causes of breakdown, damages, or deterioration, causing explosion
or ignition, and this may lead to fire or personal injury.

Do not mount the device reversely or improperly and also do not connect a supply voltage in
wrong polarity. Otherwise, this may cause current and/or power-consumption to exceed the
absolute maximum ratings, causing personal injury due to explosion or ignition as well as causing
breakdown, damages, or deterioration.

And, do not use the device again that has been improperly mounted and powered once.

Do not short between pins.
In particular, when different power supply pins, such as between high-voltage and low-voltage
pins, are shorted, smoke, fire, or explosion may take place.

As to devices capable of generating sound from its speaker outputs, please design with safety of
your products and system in mind, such as the consequences of unusual speaker output due to a
malfunction or failure. A speaker dissipates heat in a voice-coil by air flow accompanying
vibration of a diaphragm. When a DC signal (several Hz or less) is input due to device failure,
heat dissipation characteristics degrade rapidly, thereby leading to voice-coil burnout, smoking or
ignition of the speaker even if it is used within the rated input value.

A

CAUTION

Y

Prohibited

@

Instructions

e

Instructions

©

Instructions

©

Instructions

©

Instructions

©

Instructions

)

Instructions

Do not use Yamaha products in close proximity to burning materials, combustible substances, or
inflammable materials, in order to prevent the spread of the fire caused by Yamaha products, and
to prevent the smoke or fire of Yamaha products due to peripheral components.

Generally, semiconductor products may malfunction and break down due to aging, degradation,
etc. It is the responsibility of the designer to take actions such as safety design of products and
the entire system and also fail-safe design according to applications, so as not to cause property
damage and/or bodily injury due to malfunction and/or failure of semiconductor products.

The built-in DSP may output the maximum amplitude waveform suddenly due to malfunction from
disturbances etc. and this may cause damage to headphones, external amplifiers, and human
body (the ear). Please pay attention to safety measures for device malfunction and failure both in
product and system design.

As semiconductor devices are not nonflammable, overcurrent or failure may cause smoke or fire.
Therefore, products should be designed with safety in mind such as using overcurrent protection
circuits to control the amount of current during operation and to shut off on failure.

Products should be designed with fail safe in mind in case of malfunction of the built-in protection
circuits. Note that the built-in protection circuits such as overcurrent protection circuit and
high-temperature protection circuit do not always protect the internal circuits. In some cases,
depending on usage or situations, such protection circuit may not work properly or the device
itself may break down before the protection circuit kicks in.

Use a robust power supply.
The use of an unrobust power supply may lead to malfunctions of the protection circuit, causing
device breakdown, personal injury due to explosion, or smoke or fire.

Product's housing should be designed with the considerations of short-circuiting between pins of
the mounted device due to foreign conductive substances (such as metal pins etc.). Moreover,
the housing should be designed with spatter prevention etc. due to explosion or burning.
Otherwise, the spattered substance may cause bodily injury.

The device may be heated to a high temperature due to internal heat generation during
operation. Therefore, please take care not to touch an operating device directly.
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IMPORTANT NOTICE

1. YAMAHA RESERVES THE RIGHT TO MAKE CHANGES TO ITS PRODUCTS AND TO THIS DOCUMENT WITHOUT
NOTICE. THE INFORMATION CONTAINED IN THIS DOCUMENT HAS BEEN CAREFULLY CHECKED AND IS
BELIEVED. HOWEVER, YAMAHA SHALL ASSUME NO RESPONSIBILITIES FOR INACCURACIES AND MAKE NO
COMMITMENT TO UPDATE OR TO KEEP CURRENT THE INFORMATION CONTAINED IN THIS DOCUMENT.

2. THESE YAMAHA PRODUCTS ARE DESIGNED ONLY FOR COMMERCIAL AND NORMAL INDUSTRIAL
APPLICATIONS, AND ARE NOT SUITABLE FOR OTHER USES, SUCH AS MEDICAL LIFE SUPPORT EQUIPMENT,
NUCLEAR FACILITIES, CRITICAL CARE EQUIPMENT OR ANY OTHER APPLICATION THE FAILURE OF WHICH
COULD LEAD TO DEATH, PERSONAL INJURY OR ENVIRONMENTAL OR PROPERTY DAMAGE. USE OF THE
PRODUCTS IN ANY SUCH APPLICATION IS AT THE CUSTOMER'S OWN RISK AND EXPENSE.

3. YAMAHA SHALL ASSUME NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR INJURY
THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE OR OPERATION OF THE PRODUCT.

4, YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE SUBJECT TO INTELLECTUAL
PROPERTY LICENSE FROM YAMAHA OR ANY THIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR
REPRESENTATION OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA SPECIFICALLY
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM OR RELATED TO THE
PRODUCTS INFRINGEMENT OF ANY THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE
PATENT, COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY.

5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE CHARACTERISTICS AND
PERFORMANCE OF PRODUCTS. YAMAHA SHALL ASSUME NO RESPONSIBILITY FOR ANY INTELLECTUAL
PROPERTY CLAIMES OR OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT TO THE PRODUCTS, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR USE AND TITLE.

6. YAMAHA MAKES EVERY EFFORT TO IMPROVE THE QUALITY AND RELIABILITY OF ITS PRODUCTS. HOWEVER,
ALL SEMICONDUCTOR PRODUCTS FAIL WITH SOME PROBABILITY. THEREFORE, YAMAHA REQUIRES THAT
SUFFICIENT CARE BE GIVEN TO ENSURING SAFE DESIGN IN CUSTOMER PRODUCTS SUCH AS REDUNDANT
DESIGN, ANTI-CONFLAGRATION DESIGN, AND DESIGN FOR PREVENTING MALFUNCTION IN ORDER TO
PREVENT ACCIDENTS RESULTING IN INJURY OR DEATH, FIRE OR OTHER SOCIAL DAMAGE FROM OCCURRING
AS A RESULT OF PRODUCT FAILURE.

7. INFORMATION DESCRIBED IN THIS DOCUMENT: APPLICATION CIRCUITS AND ITS CONSTANTS AND
CALCULATION FORMULAS, PROGRAMS AND CONTROL PROCEDURES ARE PROVIDED FOR THE PURPOSE OF
EXPLAINING TYPICAL OPERATION AND USAGE. THEREFORE, PLEASE EVALUATE THE DESIGN SUFFICIENTLY AS
WHOLE SYSTEM UNDER THE CONSIDERATION OF VARIOUS EXTERNAL OR ENVIRONMENTAL CONDITIONS AND
DETERMINE THEIR APPLICATION AT THE CUSTOMER'S OWN RISK. YAMAHA SHALL ASSUME NO
RESPONSIBILITY FOR CLAIMS, DAMAGES, COSTS AND EXPENSES CAUSED BY THE CUSTOMER OR ANY THIRD
PARTY, OWING TO THE USE OF THE ABOVE INFORMATION.

Notice [The specifications of this product are subject to improvement changes without prior notice.
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AGENT Address Inquiries to :

Semiconductor Sales & Marketing Department

M Tead Office 203, Matsunokijima, Iwata,
Shizuoka, 438-0192, Japan
Tel. +81-539-62-4918 Fax.+81-539-62-5054

M Tokyo Office 2-17-11, Takanawa, Minato-ku,
Tokyo, 108-8586, Japan
Tel. +81-3-5488-5431 Fax.+81-3-5488-5088

M Osaka Office Universal City Wako Bldg.
6-2-82, Shimaya, Konohana-ku,
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Copyright © 2011 Yamaha Corporation Printed in Japan





