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YGV630 PRELIMINARY

AVDPS8

Advanced Video Display Processor 8

m Overview
YGV630 (AVDPS) is an in-car image control device, which has video decoder function, video image

correction function, scaler function, multiscreen control function, etc., as well as the inherited features as
AVDP series high-performance OSD (On Screen Display) controller.

m Features
o CPU Interface
16 bits or 32 bits Data Bus width selection

Byte-write operation with WR3-0 N pin

Supports data access in both big-endian and little—endian formats
Direct rendering to the entire video memory space from CPU
Prepares interrupt pin

Controllable Bus Wait and Bus Ready signals

o Clock
Built-in PLL for system clock generation

Built-in PLL for dot clock generation

0 Analog Video Input
12-channel analog video inputs
Supports Composite Video, S Video, Component Video input
supports NTSC-M, NTSC-JAPAN, PAL-L,B,G,H,D,N, combination N
Supports analog RGB input (supports only progressive scan)
Up to 4-line analog RGB connection

o Digital Video Input
Supports ITU-R BT.656
Supports Digital RGB (6-bit each)
Supports both interlace scan and progressive scan
Dot clock of 7SMHz or lower
Digital RGB (6-bit each) input up to 1 channel or ITU-R BT.656 input up to 2 channels
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o Decoder Function
Three 10-bit ADCs
Two video decoders
Analog video input simultaneous decoding up to 2 channels
Decodable combinations:
Composite Video x 2
Composite Video + S video
Composite Video + Component Video
Multiple analog video sources switching function
Brightness correction function
Tone correction function

0 Video Memory Interface
Selectable video memory (64Mbit, 128Mbit, or 256Mbit)
Video inputs that can be captured:
Composite Video, S Video, Component Video, Analog RGB,
ITU-R BT.656, and Digital RGB
(However, as for Digital RGB, dot clock must be lower than 30MHz and the size must be smaller
than 720x480 with the progressive scan performed.)
Capture (only Y component) for recognizing images
Area designation for capturing video
Captured video error control function
Interlace function
Automatic frame period conversion function

o Rendering Function
Rendering function with rendering commands
Three types of commands: LINE, FILL, and COPY
Built-in Command FIFO (next rendering command can be issued before the end of the previous
command.
Format conversion function
a-blending function at the rendering (o value can be designated in dot.)
Color Mask function
Antialias function at LINE command

o Display Function
Simultaneous display up to 5 planes: Backdrop plane, two OSD planes, and two capture planes
Display priority control function
Window function (only capture plane)
Transparent dot designation
a-blending function
Flicker cancel function
Captured video correction function: Scaling, distortion correction, inclination correction (only capture
plane)
Resolution conversion function (only capture plane)
PAL — NTSC conversion function
NTSC — PAL conversion function
Interlace — progressive conversion function

o CRT Control Function
Supports both interlace scan and progressive scan
Supports both NTSC and PAL
Supports QVGA to XGA
Display timing setting in dots and lines
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Equivalent pulse insertion function for Composite Sync signal
Dot clock inversion function

Sync signal inversion function

External Sync function

External Sync video error control function

o Video Output
Analog RGB output (Resolution: 8bit each; Maximum operating frequency: 40MHz)
Digital RGB output (Resolution: 6bit each; Maximum operating frequency: 7SMHz)
ITU-R BT.656 output (Unavailable when analog RGB video or digital RGB video is displayed on the
backdrop plane.)
Gamma correction function

o Others
Supply Voltage 3.3V and 1.8V
Package Lead-free 329-pin BGA
Operating Ambient Temp. -40°C to 85°C
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m Block Diagram
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m Example of System Configuration

Camera monitoring system

CPU
Camera video input 12 channels (max.) ‘
AVDPS8
Camera S EETTTIT T .
¢ VRS | Analog video output
amera CVBS g Digital video output
Camera CVES S I ....... ;
; S Video + OSD LCD
| I . ........... analog RGE > (QVGA to XGA)
: : digital RGB
I T
1 1 E
Camera CVES S EETTTTTTT . g
v
Capture ‘ Resolution conversion + OSD
Video
Memory
In-car Rear Seat Entertainment system (RSE)
CPU
Analog video input 12 channels (max.)
Digital video input 1 channel ‘
Pem— Hsync Vsync
raphic Dotclock R
Controller - AVDP8
LSI apa}log RGB Analog video output
digital RGB e .
DVD Pl R Digital video output
aver CVBS g
S-video
YCrCb Video + OSD LCD
TV tuner [TUese I ........... analog RGB ~ ~ (QVGA to XGA)
CVBS g digital RGB
S-video
Camera CVBS S EETTTTTITIrTer
VCR CVES >
AUX CVES >
S-video v
YCrCb

Capture ‘ Resolution Conversion + OSD

Video
Memory




YGVGBO CONFIDENTIAL YAMAHA

OSD for panel resolution to video input

CPU
Analog video (QVGA to WQVGA)
Digital video (QVGA to WXGA)
Analog video output
- Hsync Vsync AVDPS Digital video output
Graphic Dotclock N
Controller > Backdrop plane
LSI analog RGB Video + OSD LCD
digital RGB analog RGB » (QVGA to XGA)
P > digital RGB
‘ OSD
Video
Memory
OSD for analog video input
CPU
. . AVDP8 Analog video output
Analog video input
Backdrop plane
CVBS Video + OSD Video
S-video > E d
YCrCb analog RGB | needer
IR >
‘ OSD
Video
Memory
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4-plane simultaneous capture

CPU
CPU
Analog video input ‘ ‘
AVDPS
Cameraw - AVDP8
Camera—gyps 1 Digital video .Backdrop plang,
digital RGB -
Cameraw . panane »
v Cameraw v
Capture -
Capture t
Video
Memory Video
Memory

Digital video output
Analog video output

A 4

LCD
(QVGA to XGA)
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m Pin Function

Name Qty 1/0 Function Attribute  Drive
Power supply (111)
VDD33 18 Digital power supply for PAD
VDDI18 19 Digital power supply for internal circuit
VSS 33 Digital VSS (I/0, internal circuit)
PLLVDD 6 Power supply for PLL (1.8V) (2 PLLs x 3)
PLLVSS 6 VSS for PLL (2 PLLs %3
DACVDD 7 Power supply for DAC (1.8V)
DACVSS 7 VSS for DAC
AFEVDD 3 Power supply for AFE (3.3V)
AFEVSS 4 VSS for AFE
System Reset (1)
RESET N 1 IS | Reset input 5VT
Clock (6)
XIN1 1 I | Clock input 1
XOUTI1 1 O | Clock 1 Xtal connection pin
XIN2 1 I | Clock input 2
XOUT2 1 O | Clock 2 Xtal connection pin
REFCKS1-0 2 I | Reference Clock selection pin S5VT
CPU Interface (48)
D15-0 16 /O | CPU data bus S5VT 8mA
A22-2 21 I | CPU address bus 5VT
CSREG N 1 I | Chip Select for register access 5VT
CSMEM_N 1 I | Chip Select for video memory access S5VT
RD N 1 I | Read Pulse 5VT
WR3 N/A1 1 I | Write Pulse/CPU address 5VT
WR2 N/LEND N 1 I | Write Pulse/Endian control 5VT
WR1-0 N 2 I | Write Pulse 5VT
WAIT N 1 OT | Bus Wait 5VT 8mA
READY N 1 OT | Bus Ready 5VT 8mA
INT N 1 OD | Interrupt output 5VT 8mA
C32 N 1 I | CPU bus width selection S5VT
Video Memory Interface (91)
SDQ63-0 64 I/O | Video memory data bus 8mA
SA11-0 12 O | Video memory address bus 8mA
SBA1-0 2 O | Video memory bank address bus 8mA
SRAS N 1 O | Video memory row address strobe 8mA
SCAS N 1 O | Video memory column address strobe 8mA
SWE N 1 O | Video memory write enable 8mA
SDQM7-0 8 O | Video memory data mask 8mA
SDCLKO 1 O | Clock output for video memory 12mA
SDCLKI 1 I | Clock input for video memory
Video Input Interface (48)
GI23-8/D31-16 16 I/0 | Video input/CPU data bus S5VT 8mA
GI7-0 8 I | Video input S5VT
AVSINO N 1 I | Analog video channel 0 Vertical sync input 5VT
AHSINO N 1 I | Analog video channel 0 Horizontal sync input 5VT
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AGCKINO 1 I | Analog video channel 0 Sync clock input

DGCKINO 1 I | Digital video channel 0 Sync clock input S5VT

AIN11-0 12 I | Analog video input AN

VCM_ 0 1 I | ADC_0 reference input AN

VCM_1 1 I | ADC 1 reference input AN

VCM 2 1 I | ADC 2 reference input AN

VCM 1 O | Common mode voltage output AN

VREFP 1 O | Positive reference voltage pin for ADC AN

VREFN 1 O | Negative reference voltage pin for ADC AN

VBG 1 O | Band gap voltage pin AN

IBEXT 1 O | Bias voltage monitor pin AN

Monitor Interface (29)

R,G,B 3 O | Analog video output AN

COMP 1 O | Correction pin for DAC AN

VREFIN 1 I | Reference voltage input for DAC AN

VREFOUT 1 O | Reference voltage output for DAC AN

RSET 1 /O | Amplitude control resistor connection pin AN

DROS5-0 6 O | Digital video R output 8mA
DGO5-0 6 O | Digital video G output 8mA
DBO5-0 6 O | Digital video B output 8mA
VSYNC N 1 O | Vertical sync signal output 8mA
HCSYNC N 1 O | Horizontal sync/composite sync signal output 8mA
BLANK N 1 O | Display timing output 8mA
DOTCLK 1 O | Dot clock output 8mA
Test pin (3)

XTEST2-0 | 3 | 1 |[Testpin 5VT

L: Input pin  IS: Input pin with Schmitt trigger

O: Output pin  OT: 3-state output pin OD: Open Drain

I/O:  Input/Output pin
S5VT: 5V Tolerant pin

AN: ANalog pin
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m Pin Arrangement Diagram

A B c P E F G H J K L I N P R T v v W Y [ an | m | ac
23| m3 | a2 | a0 | a7 | a3 vﬁiiﬁ% MECMS,N gf; 0805 | 0802 | DGo4 | DGOO | DRO3 |xout2 | Frb | Pl 52; VREFIN %g 6 B %g 522
22| ata | atr | a0 | ae | a2 |wriw RECiN NBKt‘}V vss | osor [ ocos | bros | omoz | xanz | P | PEL| DG feser | m o | DAC | PAC |vooaaf vss
21| a6 | a5 | a8 | as WRiiN’ wRo_N | vss ngfN 004 | D800 [ 602 | vss | oror | wss | Pt | PAC | D¢ | cown | DAC | DT snos2 | sposs | sooss
20| a9 | a8 | a17 | as [voois | ro_n |voD33 chs_vN 0803 | DG05 | 0601 | DRos | DRoo |VBDaB | L | PAC | REF | PAC | PAC | yss | snost | sposs | sposs
19 |vop33 | a2z | a2z | 20 VD18 | $DQ50 | $DQS7 | SDQS8
18 [ vr_n [P fuarr_n| vss s049 | VD33 | sse | spgso
17| b3 D2 D1 D0 TOP VIEW VDD18 | SDQ48 | SDQ61 | SDQ62
16| o6 | o5 | oa | vss sow | soqu4 | vss | sogs3
15| oo |vopss| os | o7 vss | spqag | sooi7 | soqus
14| o12 | o1r | vss | p1o vop33 | vss [voois | vss |vopas s037 | 38 | sno40 | VD33
13| 980 b1s | s | a3 vss | voois | vopis | vopis | vss s0036 | VsS | sooa1 | spoa2
12 Gé;g/ Géi;/ Géig’ GD'197/ voo18 | vop1s | vop1s [ vois [ voois s034 | 50035 | SDQ43 | SDQ44
11 Gé;i/ Gég/ Gé;‘z" Gé;f’ vss | vois | vopis | vopis | vss s0Q32 | 50033 | SDQ4s | VsS
10 G;;g’ G;;g’ G;;;’ vss vooa3 | vss |voois | vss |vopas saL | sa2 | spoas | spoa7
vl ol ol Riced vss | sao | sa3 | sa4
8 | vss |vop33 | caz_n |vopis sa10 | seal | sas [vbp3a
7 | B |xresto|xresta|xtest2 sBA0 | vss | sme | sa7
6 | o | vss [voos3 | voois voD18 | sa1l | sas | sa9
5| 612 | o1t | 610 RESNET— VD33 |socLki| vss cfio
a| o6 | o5 | era [ orz | PEL | BFE ] g | amms | ama fvonz [ AEE | BT | sooo | vss | sooa | soos | spor |soouz | spo1 | spo1o |sras_n| sHE_N |scas_n
3 |AHSINOJAVSINOY g\ f PLLf PLL o AFE 1y ng | aina | atno | veere [ 18exT | vss | spo1 | sog2 | sboa | sbgs | soquo | spqus | spqis | spo2o0 | spg21 | soo22 | spo23
NN vss | vss | vss
2| D6 | AC | iyss | PLL | APE dynas | ainy | ama [vouo |veern | vee [vbpa3 | spoia | spoi2 Vb33 | spoio | spos | soows | sposo | soo2o |vbD3a | spo27 | sog2a
CKINO | CKINO voo | vss
1 [xours [ PELEPRL ] von | Ao | ame | amz [vont | AP | 0S| spors | soo1s | spoat [ ss | spos | soou | spoa1 | vss | spozs | Vss | sogze | sozs
A B c P E F G H J K L W N P R T U v W Y | A B AC
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m Pin Assignment Table
No. | Pin Number Pin Name 1 (0) No. Pin Number Pin Name 1 (0)

1 Al XIN1 I 48 C2 VSS

2 A2 DGCKINO I 49 C3 GI7 I
3 A3 AHSINO N I 50 C4 Gl4 I
4 A4 Gl6 I 51 C5 GIO I
5 A5 GI2 I 52 C6 VDD33

6 A6 REFCKS0 I 53 C7 XTEST1 I
7 A7 REFCKS1 I 54 C8 C32 N I
8 A8 VSS 55 C9 GI21/D29 10
9 A9 GI23/D31 10 56 C10 GI17/D25 10
10 Al0 GI19/D27 10 57 Cl1 GI14/D22 10
11 All Gl16/D24 10 58 Cl12 GI10/D18 10
12 Al2 GI12/D20 10 59 C13 D14 10
13 Al3 GI8/D16 10 60 Cl4 VSS

14 Al4 DI2 10 61 C15 D8 10
15 AlS5 D9 10 62 Cl6 D4 10
16 Al6 D6 10 63 C17 D1 10
17 Al7 D3 10 64 C18 WAIT N oT
18 Al INT N oT 65 C19 A21 I
19 Al9 VDD33 66 C20 Al7 I
20 A20 Al9 I 67 C21 A8 I
21 A21 Al6 I 68 C22 A9 I
22 A22 Al4 I 69 C23 Al0 I
23 A23 Al3 I 70 DI PLLVSS
24 Bl XOUTI 0 71 D2 PLLVDD
25 B2 AGCKINO I 72 D3 PLLVSS
26 B3 AVSINO N I 73 D4 GI3 I
27 B4 GI5 I 74 D5 RESET N I$
28 BS5 GI1 I 75 D6 VDDI18
29 B6 VSS 76 D7 XTEST2 I
30 B7 XTESTO I 77 D8 VDDI18
31 B8 VDD33 78 D9 GI20/D28 10
32 B9 GI22/D30 10 79 D10 VSS
33 B10 GI18/D26 10 80 DI11 GI13/D21 10
34 Bl1 GI15/D23 10 81 D12 GI9/D17 10
35 B12 GI11/D19 10 82 D13 D13 10
36 B13 DI5 10 &3 D14 D10 10
37 B14 DI11 10 84 D15 D7 10
38 B15 VDD33 &5 D16 VSS

39 B16 D5 10 86 D17 DO 10
40 B17 D2 10 87 D18 VSS
41 B18 READY N OoT 88 D19 A20 I
42 B19 A22 I &9 D20 A4 I
43 B20 Al I 90 D21 A5 I
44 B21 AlS I 91 D22 A6 I
45 B22 All I 92 D23 A7 I
46 B23 Al2 I 93 El VCM AO
47 Cl PLLVDD 94 E2 AFEVSS
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No. Pin Number Pin Name 10 No. Pin Number Pin Name 10
95 E3 PLLVSS 142 K20 DGO5 0]
96 E4 PLLVDD 143 K21 DBOO0 0]
97 E20 VDDI18 144 K22 DBOI1 0]
98 E21 WR3 N/Al | 145 K23 DBO2 (0]
99 E22 A2 I 146 L1 AFEVSS
100 E23 A3 I 147 L2 VBG AO
101 F1 AIN10 Al 148 L3 IBEXT AO
102 F2 AINI11 Al 149 L4 AFEVSS
103 F3 AFEVSS 150 L10 VSS
104 F4 AFEVDD 151 L1l VDDI18
105 F20 RD N I 152 L12 VDDI18
106 F21 WRO N I 153 L13 VDDI18
107 F22 WRI N I 154 L14 VSS
108 F23 WR2 N/LEND N I 155 L20 DGO1 0]
109 Gl AING6 Al 156 L21 DGO2 (0]
110 G2 AIN7 Al 157 L22 DGO3 (0]
111 G3 AINS Al 158 L23 DGO4 (0]
112 G4 AIN9 Al 159 M1 SDQ15 10
113 G20 VDD33 160 M2 VDD33
114 G21 VSS 161 M3 VSS
115 G22 CSREG N I 162 M4 AFEVDD
116 G23 CSMEM N | 163 M10 VDDI18
117 H1 AIN2 Al 164 Ml1 VDDI18
118 H2 AIN3 Al 165 M12 VDDI18
119 H3 AIN4 Al 166 M13 VDDI18
120 H4 AINS Al 167 M14 VDDI18
121 H20 VSYNC N (0) 168 M20 DRO4 0]
122 H21 HCSYNC N O 169 M21 VSS
123 H22 BLANK N (0) 170 M22 DROS 0]
124 H23 DOTCLK 0] 171 M23 DGOO0 0]
125 J1 VCM 1 Al 172 N1 SDQ13 10
126 12 VCM 0 Al 173 N2 SDQ14 10
127 J3 AINO Al 174 N3 SDQI1 10
128 J4 AIN1 Al 175 N4 SDQO 10
129 J20 DBO3 (0) 176 N10 VSS
130 J21 DBO4 0] 177 NI11 VDDI18
131 J22 VSS 178 NI12 VDDI18
132 J23 DBOS5 0] 179 NI13 VDDI18
133 K1 AFEVDD 180 N14 VSS
134 K2 VREFN AO 181 N20 DROO 0]
135 K3 VREFP AO 182 N21 DROI1 0]
136 K4 VCM 2 Al 183 N22 DRO2 (0]
137 K10 VDD33 184 N23 DRO3 0]
138 K11 VSS 185 P1 SDQI11 10
139 K12 VDDI18 186 P2 SDQI12 10
140 K13 VSS 187 P3 SDQ2 10
141 K14 VDD33 188 P4 VSS
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No. Pin Number Pin Name 10 No. Pin Number Pin Name 10
189 P10 VDD33 236 W22 R AO
190 P11 VSS 237 W23 DACVDD

191 P12 VDDI18 238 Y1 SDQ28 10
192 P13 VSS 239 Y2 SDQ29 10
193 P14 VDD33 240 Y3 SDQ20 10
194 P20 VDD33 241 Y4 SDQ19 10
195 P21 VSS 242 Y5 VDD33

196 P22 XIN2 1 243 Y6 VDD18

197 P23 XOUT2 0] 244 Y7 SBAO 0]
198 R1 VSS 245 Y8 SA10 (0)
199 R2 VDD33 246 Y9 VSS

200 R3 SDQ4 10 247 Y10 SA1 (0]
201 R4 SDQ3 10 248 Y11 SDQ32 10
202 R20 PLLVDD 249 Y12 SDQ34 10
203 R21 PLLVSS 250 Y13 SDQ36 10
204 R22 PLLVSS 251 Y14 SDQ37 10
205 R23 PLLVDD 252 Y15 VSS

206 T1 SDQ9 10 253 Y16 SDQM6 (0)
207 T2 SDQ10 10 254 Y17 VDDI18

208 T3 SDQ6 10 255 Y18 SDQ49 10
209 T4 SDQ5 10 256 Y19 VDDI18

210 T20 DACVDD 257 Y20 VSS

211 T21 DACVDD 258 Y21 DACVDD

212 T22 PLLVDD 259 Y22 DACVSS

213 T23 PLLVSS 260 Y23 G AO
214 Ul SDQM1 (0] 261 AA1 VSS

215 U2 SDQ8 10 262 AA2 VDD33

216 U3 SDQMO (0) 263 AA3 SDQ21 10
217 U4 SDQ7 10 264 AA4 SRAS N (0]
218 U20 VREFOUT AO 265 AA5S SDCLKI I
219 U21 DACVDD 266 AA6 SAIll (0]
220 U22 DACVSS 267 AA7T VSS

221 U23 DACVSS 268 AAS SBA1 (0]
222 \"2! SDQ31 10 269 AA9 SA0 (0)
223 V2 SDQM3 (0] 270 AA10 SA2 (0]
224 V3 SDQ16 10 271 AAll SDQ33 10
225 V4 SDQM2 (0] 272 AA12 SDQ35 10
226 V20 DACVSS 273 AA13 VSS

227 V21 COMP AO 274 AAl4 SDQ38 10
228 V22 RSET AIO 275 AA15 SDQ39 10
229 V23 VREFIN Al 276 AA16 SDQM4 (0]
230 W1 VSS 277 AA17 SDQ48 10
231 W2 SDQ30 10 278 AA18 VDD33

232 W3 SDQ18 10 279 AA19 SDQ50 10
233 w4 SDQ17 10 280 AA20 SDQ51 10
234 W20 DACVDD 281 AA21 SDQ52 10
235 W21 DACVSS 282 AA22 DACVSS
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No. Pin Number Pin Name 10
283 AA23 B AO
284 ABI1 SDQ26 10
285 AB2 SDQ27 10
286 AB3 SDQ22 10
287 AB4 SWE N 0]
288 ABS VSS

289 AB6 SAS8 0]
290 AB7 SA6 0]
291 AB8 SA5 0]
292 AB9 SA3 0]
293 ABI10 SDQ46 10
294 ABI11 SDQ45 10
295 AB12 SDQ43 10
296 ABI13 SDQ41 10
297 AB14 SDQ40 10
298 ABI15 SDQM7 0]
299 AB16 VSS

300 AB17 SDQ61 10
301 ABI18 SDQ59 10
302 AB19 SDQ57 10
303 AB20 SDQ53 10
304 AB21 SDQS55 10
305 AB22 VDD33

306 AB23 DACVDD

307 AC1 SDQ25 10
308 AC2 SDQ24 10
309 AC3 SDQ23 10
310 AC4 SCAS N 0]
311 AC5 SDCLKO (0]
312 AC6 SA9 0]
313 AC7 SA7 0]
314 AC8 VDD33

315 AC9 SA4 0]
316 AC10 SDQ47 10
317 ACI11 VSS

318 AC12 SDQ44 10
319 AC13 SDQ42 10
320 ACl4 VDD33

321 AC15 SDQM5 0]
322 AC16 SDQ63 10
323 AC17 SDQ62 10
324 ACI18 SDQ60 10
325 ACI19 SDQ58 10
326 AC20 SDQ56 10
327 AC21 SDQ54 10
328 AC22 VSS

329 AC23 DACVSS

The meaning of the symbol shown in 1O is as follows.
I: Input
I$: Schmitt trigger input
10: Input/Output
O: Output
OD: Open Drain output
OT: 3-state output
Al: Analog Input
AO: Analog Output
AIO: Analog Input/Output
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m Pin Function

3.3 V is used for I/O pin power supply in this LSI; therefore, it interfaces with peripheral circuits at 3.3 V.
However, since tolerant voltage up to 5V is guaranteed for Input/Output pins specified as SVT, these pins can
be connected to SV TTL level-compatible devices.

How to pull-up or pull-down:
This LSI has neither pull-up resistor nor pull-down resistor in it, so please use external pull-up or pull-down
resistor.
Use a separate resistor for each input/output pin to pull it up or pull it down externally.
A common pull-up or pull-down resistor can be used to fix input pins to a potential.
Use a resistor lower than 7kQ to pull down the Tolerant pin to GND level.

-15-
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1) Power Supply

The kinds of power supplies and its supply voltages are as follows.

Kinds of Power Supplies Name Standard Voltage
Power Supply for I/O pins VDD33 3.3V
Power Supply for Internal Circuits VDDI18 1.8V
Power Supply for analog front-end AFEVDD 3.3V
Power Supply for PLL PLLVDD 1.8V
Power Supply for DAC DACVDD 1.8V

Power-on Procedure

Power on the 1.8V power supplies and then power on the 3.3V power supplies. The power-on procedure

between the power supplies with the same standard voltage is arbitrary.

The time from when any of 1.8V power supplies is powered on till when all the power supplies reach at the
lower limit of the recommended operating voltage should be within 300ms.
The time from when any of 1.8V power supplies reaches at 0.9V till when all the 3.3V power supplies reach

at 1.65V should be within 100ms.

Power-off Procedure

Power off the 3.3V power supplies and then power off the 1.8V power supplies. The power-off procedure
between the power supplies with the same standard voltage is arbitrary.

The time from when any of 1.8V power supplies is powered off till when all the 3.3V power supplies are
powered off should be within 100ms.

D33 AFEVD

VDD18.PLLVDD.DACVDD S

>
1thin 100m¢g

N\

N\

\éithin 100>rns

A

Within 300ms

® YVDD33
® VDDI18
® VSS

VDD33 is power supply pin for I/O pins. Connect 3.3V to the VDD33 pin.

v

VDD18 is power supply pin for internal circuits. Connect 1.8V to VDD18 pin.
VSS is Ground pin common to both I/O pins and internal circuits. Connect the Ground level to

VSS pin.
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® AFEVDD
® AFEVSS
These are power supply pins for AFE.
Connect 3.3V to AFEVDD pin and connect the Ground level to AFEVSS pin.

® PLLVDD
® PLLVSS
These are power supply pins for PLL.
Connect 1.8V to PLLVDD pin and connect the Ground level to PLLVSS pin.

® DACVDD
® DACVSS
These are analog power supply pins for the built-in DAC.
Connect 1.8V to DACVDD pin and connect the Ground level to DACVSS pin.

-17-
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2) System Reset

This LSI must be initialized at power-on.

® RESET N
This is Reset pin. The reset signal for a given time must be input after the power-on.
This is an active low signal.
RESET N pin uses a schmitt trigger buffer.

3) Clock
® XINI1
® XOUT1

These are Xtal oscillation input pins. Connect a Xtal resonator between XIIN1 and XOUTI1 pins to
generate a clock.
When an external clock is used, connect it to XIN1 pin.
The frequency that can be input to XIN1 pin is 27MHz.
A clock that inputs to XIN1 pin is used as an operation clock of built-in video decoder and as a reference
clock of a PLL for system clock.
The operation clock of built-in video decoder and the reference clock of a PLL for system clock can be
generated from a clock that is input to DGCKINO pin. In that case, no clock is necessary to input to XIN1
pin. And, at this time, tie XIN1 pin to “L” level externally. No-connection is required for XOUTT.

® XIN2
® XOUT2
These are Xtal oscillation input pins. Connect a Xtal resonator between XIIN2 and XOUT2 pins to
generate a clock.
When an external clock is used, connect it to XIN2 pin.
The frequency that can be generated with XIN2 and XOUT2 pins is in the range of SMHz to 30MHz.
The frequency that can be input to XIN2 pin is in the range of SMHz to 7SMHz.
Please input a source clock to XIN2 pin for generating the internal dot clock.
When the dot clock is generated from a clock other than the clock from XIN2 pin, it is necessary to input
a clock to XIN2 pin. In that case, tie XIN2 pin to “L” level externally. No-connection is required for
XOUT?2 pin.

® REFCKSI1-0
These are pins for selecting a reference clock of a PLL for system clock.
Please do settle the input level of REFCKS1-0 pin during RESET N= "L" at power-on, and during
operation, do not change the input level.
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4) CPU Interface

® C32 N
This pin selects a data bus width of the CPU interface.
Since this LSI shares pins between CPU interface pin and Video input pin, the pin function varies
depending on a data bus width (32bit or 16bit) of CPU interface.
Please do settle the input level of C32 N pin during RESET N= “L” at power-on, and during operation,
do not change the input level.

® D31-0
These are CPU data bus pins, connecting to the external data bus of CPU.
When a CPU data bus width of 16bit is used (C32_N=H), use only D15-0 pins.
These pins become output pins when RD_N pin is asserted at the time either of CSREG_N or
CSMEM N pins is in active state, and with the other cases, they become input pins.
D31-0 pin does not have any pull-up resistor inside, so please pull it up externally.

® A22-1
These are CPU address bus pins, connecting to CPU external address bus.
When a CPU data bus width of 32bit is used (C32_N=L), use only A22-2 pins.
Address input to A22-14 pins is ignored when accessing to the register area.

® CSREG_N
® CSMEM_N
CSREG N pin is a chip select pin for the register space. When CSREG N pin is in the active state, input
to WR3-0_N and RD_N pins becomes valid and this enables access to the register space.
CSMEM N pin is a chip select pin for video memory space. When CSMEM_N pin is in the active state,
input to WR3-0 N and RD N pins becomes valid and this enables access to the video memory space.
Connect both CSREG_N pin and CSMEM N pin to the chip select signals for external device of CPU.
When sharing the same external space between this LSI and other device, connect the CPU chip select
signals to CSREG_N pin and CSMEM_ N pin after gating the chip select signals with the address decode
signal.
Both CSREG_N and CSMEM N pins are low active signal.

® RDN
This pin is used to input a data read strobe signal from CPU.
Asserting RD_N pin when CSREG_N pin is in the active state can read data from the register space.
Asserting RD_N pin when CSMEM _ N pin is in the active state can read data from the video memory
space.
This is an active low signal.

® WR3-0 N
This pin is used to input a data write strobe signal from CPU.
Asserting WR3-0_N pin when CSREG_N pin is in the active state can write data into the register space.
Asserting WR3-0_N pin when CSMEM_N pin is in the active state can write data into the video memory
space.
When data bus width of 16bit is used (C32_N=H), only WR1_N and WRO0_N pin is used.
This is an active low signal.

® WAIT N
This pin outputs a bus wait request signal to CPU.
When either of CSREG_N or CSMEM N pins is in the active state, WAIT N pin drives to “H” or “L”
level. In other conditions, WAIT N pin becomes Hi-Z state.
WAIT N pin does not have a pull-up resistor inside, so pull it up externally.
This is an active low signal.

-19-



YGVGBO CONFIDENTIAL YAMAHA

READY_N

This pin is used to output Bus Ready signal to CPU.

When READY N mode is Hi-z mode, READY N pin drives logic “H” or “L” at a time when either of
CSREG N pin or CSMEM N pin is in the active state, and in other states, READY N pin becomes Hi-z
state.

When READY N mode is Lo-z mode, it always drives logic “H” or “L.”

READY N pin does not have a pull-up resistor inside, so pull it up externally.

This is an active low signal.

INT_N

This pin outputs an interrupt signal to CPU.

INT N signal is asserted when the flag, which indicates that Interrupt Enable bit is set to "1", is set in the
internal register.

INT N signal is negated and turned into Hi-z state when the flag bit is reset by writing to the bit or when
“0” is set to the Interrupt Enable bit.

INT N pin does not have a pull-up resistor inside, so pull it up externally.

This is an active low signal.

LEND_N
This pin selects a type of CPU data alignment when 16bit of CPU interface data bus width is used
(C32_N=H).
This pin is not used when 32bit of CPU interface data bus width is used (C32_N=L).
Please do settle the input level of LEND N pin during RESET N= “L” at power-on, and during
operation, do not change the input level.
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5) Video Memory Interface

® SDCLKO
This is a clock output of the video memory.

® SDCLKI
This is a clock input of the video memory.
Connect this pin to SDCLKO pin.

® SDQ63-0
These are data input/output bus pins for the video memory.
SDQ63-0 pins are used as output pins only when performing write access to the video memory and are
used as input pins in other cases.
When 32bit of data bus width is set for the video memory, SDQ63-32 pins are always used as input pins.
In this case, pull up SDQ63-32 pins externally.
SDQ63-0 pins do not have a pull-up resistor inside, so pull it up externally.

® SAl11-0
These are address bus output pins for the video memory.
SAT11 pin is not used when video memory size is 64Mbit and bus width is 32bit or the memory size is
128Mbit and bus width is 64bit. At this time, no-connection is required for SA11 pin.

® SBAI1-0
These are bank address output pins for the video memory.

® SRAS N
This is a row address strobe output pin for the video memory.
This is an active low signal.

® SCAS N
This is a column address strobe output pin for the video memory.
This is an active low signal.

® SWE N
This is a write strobe output pin for the video memory.
This is an active low signal.

® SDQM7-0

These are write mask enable output pins for the video memory.

SDQM?7 pin is a data mask signal for SDQ63-56 pins; likewise, SDQMS6 pin is for SDQ55-48 pins,
SDQMS5 pin is for SDQ47-40 pins, SDQM4 pin is for SDQ39-32 pins, SDQM3 pin is for SDQ31-24 pins,
SDQM2 pin is for SDQ23-16 pins, SDQM1 pin is for SDQ15-8 pins, SDQMO pin is for SDQ7-0 pins.

When video memory bus width of 32bit is used, SDQM7-4 pins are not used. At this time, no-connection
is required for SDQM?7-4 pins.

This is an active high signal.
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6) Video Input Interface

DGCKINO
This pin is used to input a dot clock synchronizing with digital video when inputting digital video in
RGB666 format.
And, this pin is used to input a dot clock synchronizing with channel 0 digital video when inputting
digital video in ITU-R BT.656 format.
When DGCKINO pin is not used, tie this pin to “L” level externally.

DGCKIN1

This pin is used to input a dot clock synchronizing with channel 1 digital video when inputting digital
video in RGB666 format.

When DGCKINT pin is not used, tie this pin to “L” level externally.

DRI5-0
DGI5-0
DBI5-0
These are RGB format digital RGB input pins.
DRI5-0, DGIS-0, and DBIS-0 pins are enabled by setting CPU interface data bus width and digital video
input format.
When DRI5-0, DGIS-0, and DBIS-0 pins are not used, tie there pins to “H” or “L” level externally.

DOIN7-0
This pin is used to input the channel 0 digital video when inputting digital video in ITU-R BT.656
format.
DOIN7-0 pins are enabled by setting CPU interface data bus width and digital video input format.
When these pins are not used, tie there pins to “H” or “L” level externally.

D1IN7-0
This pin is used to input the channel 1 digital video when inputting digital video in ITU-R BT.656
format.
D1IN7-0 pins are enabled by setting CPU interface data bus width and digital video input format.
When these pins are not used, tie there pins to “H” or “L” level externally.

DVSIN_N
This pin is used to input the vertical sync signal of digital video when inputting digital video in RGB666
format.
DVSIN N pin is enabled by setting CPU interface data bus width and digital video input format.
When this pin is not used, tie it to “H” level externally.
This is an active low signal.

DHSIN_N
This pin is used to input the horizontal sync signal of digital video when inputting digital video in
RGB666 format.
DHSIN_N pin is enabled by setting CPU interface data bus width and digital video input format.
When this pin is not used, tie it to “H” level externally.
This is an active low signal.
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® AIN11-0
This pin is used to input analog video.
When analog video is not input, tie this pin to “L” externally.

® VCM 0
® VCM. 1
® VCM 2
There pins are used to input a common mode voltage of ADC_0, ADC 1, and ADC 2.
When AFE is not used, tie VCM_0, VCM_1, and VCM_2 pins to “L” externally.
® VCM
This is the common mode voltage output pin.
Connect decoupling capacitors to VCM pins.
When AFE is not used, no-connection is required for VCM pin.
22|Oi)F 500 '
video in * | | I\/\/\/ DAINll'O
750 T 47pF
t+— Jvem
: VCML_O
14|::|VCM_1
1 VCM_2
—— 2.2uF/h
100nF!
® VREFP
® VREFN

These are ADC reference voltage pins.
Connect decoupling capacitors to VREFP pin and VREFN pin.
When AFE is not used, no-connection is required for VREFP pin and VREFN pin.

100nF—— '
¢+ ] vrerp

2.2pF//100nF — i
¢—— | vreFN

100nF—— :

T
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® VBG
This is the band gap voltage pin.
Connect a decoupling capacitor to VBG pin.
When AFE is not used, no-connection is required for VBG pin.

VBG
100nF.

a

® IBEXT
This is the bias current pin.
Connect a decoupling capacitor to IBEXT pin.
When AFE is not used, no-connection is required for IBEXT pin.

IBEXT

]

100nF.

-

® AGCKINO
This pin is used to input a dot clock of channel 0 analog RGB.
When AGCKINO pin is not used, tie this pin to “L” externally.

® AGCKIN1
This pin is used to input a dot clock of channel 1 analog RGB.
AGCKINT pin is enabled by setting CPU interface data bus width and digital video input format.
When AGCKINT pin is not used, tie this pin to “L” externally.

® AGCKIN2
This pin is used to input a dot clock of channel 2 analog RGB.
AGCKIN2 pin is enabled by setting CPU interface data bus width and digital video input format.
When AGCKIN2 pin is not used, tie this pin to “L” externally.

® AGCKIN3
This pin is used to input a dot clock of channel 3 analog RGB.
AGCKIN3 pin is enabled by setting CPU interface data bus width and digital video input format.
When AGCKIN3 pin is not used, tie this pin to “L” externally.

® AVSINO N
This pin is used to input a vertical sync signal of channel 0 analog RGB.
When AVSINO N pin is not used, tie this pin to “H” externally.
This is an active low signal.

® AVSINI N
This pin is used to input a vertical sync signal of channel 1 analog RGB.
AVSINI1 N pin is enabled by setting CPU interface data bus width and digital video input format.
When AVSINI N pin is not used, tie this pin to “H” externally.
This is an active low signal.
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® AVSIN2 N
This pin is used to input a vertical sync signal of channel 2 analog RGB.
AVSIN2 N pin is enabled by setting CPU interface data bus width and digital video input format.
When AVSIN2 N pin is not used, tie this pin to “H” externally.
This is an active low signal.

® AVSIN3 N
This pin is used to input a vertical sync signal of channel 3 analog RGB.
AVSIN3 N pin is enabled by setting CPU interface data bus width and digital video input format.
When AVSIN3 N pin is not used, tie this pin to “H” externally.
This is an active low signal.

® AHSINO_N
This pin is used to input a horizontal sync signal of channel 0 analog RGB.
When AHSINO N pin is not used, tie this pin to “H” externally.

This is an active low signal.

® AHSIN1 N
This pin is used to input a horizontal sync signal of channel 1 analog RGB.
AHSIN1 N pin is enabled by setting CPU interface data bus width and digital video input format.
When AHSIN1 N pin is not used, tie this pin to “H” externally.
This is an active low signal.

® AHSIN2 N
This pin is used to input a horizontal sync signal of channel 2 analog RGB.
AHSIN2 N pin is enabled by setting CPU interface data bus width and digital video input format.
When AHSIN2 N pin is not used, tie this pin to “H” externally.
This is an active low signal.

® AHSIN3 N
This pin is used to input a horizontal sync signal of channel 3 analog RGB.
AHSIN3 N pin is enabled by setting CPU interface data bus width and digital video input format.
When AHSIN3 N pin is not used, tie this pin to “H” externally.
This is an active low signal.
This is an active low signal.

-25-



YGVGBO CONFIDENTIAL YAMAHA

7) Monitor Interface

® R
® G
® B
These are analog RGB output pins.
AVDPS can directly drive a display monitor with an impedance of 75Q.
: Monitor
]
[}
R(G,B) ) —
[}
| 75Q
: 75Q
i
' —
[}
When the analog RGB output is not used, no-connection is required for R, G, and B pin.
® COMP

This is a correction pin for RGB DAC.
Connect a ceramic capacitor of 0.01pF in parallel with a tantalum capacitor of 10uF between COMP pin
and DACVDD pin.

DACVDD I:]

' _——0.0lpF —__— 10pF

When the analog RGB output is not used, no-connection is required for COMP pin.

® VREFIN
This is the reference voltage input pin for RGB DAC.

® VREFOUT
This is the reference voltage output pin for RGB DAC.
The reference voltage of 1.201V is output from this pin.
Connect VREFOUT pin to VREFIN pin. In addition, connect a ceramic capacitor of 0.01uF between this
pin and DACVSS pin.

VREFOUT_|—

VREFIN E]—<

! 0.01uF

DACVSS I::]—

]
Also when the analog RGB output is not used, connect VREFOUT pin to VREFIN pin. At this time, no
capacitor is required between VREFIN and DACVSS.
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® RSET
This pin is used to connect a resistor that adjusts RGB DAC amplitude.
Connecting a resistor of 3280 between RSET pin and DACVSS pin gives 0.7Vp-p output amplitude.

1

[}

]
g 328Q
DACVSSI::'—

]

1

|

The value for the amplitude adjustment resistor can be found by the following formula.
R = VREFIN x 5.096 / IOFS

VREFIN: a reference voltage that inputs to VREFIN pin (1.201V (standard))
IOFS  : Output current at the maximum amplitude (Max. amplitude/load resistance)

When the analog RGB output is not used, no-connection is required for RSET pin.

® DRO5-0
® DGO5-0
® DBO5-0
These pins output digital video signal.
® VSYNC_N

This pin outputs vertical sync signal.
This output can be inverted by the control of register setting.
This is an active low signal.

® HCSYNC_N
This pin outputs horizontal sync signal or composite sync signal.
Setting the register selects horizontal sync signal or composite sync signal.
This output can be inverted by the control of register setting.
This is an active low signal.

® BLANK N
This pin outputs a signal that indicates a non-display period.
This signal can be used to request a signal (DE) that indicates a display period with LCD panel etc.
This is an active low signal.

® DOTCLK
This pin outputs a dot clock.
This output can be inverted by the control of register setting.
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8) LSI Test

® XTEST2-0
This is the test mode setting pin for device test.
XTEST2-0 pin does not have a pull-up resistor, so pull it up externally.
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m Electrical Characteristics

Absolute Maximum Ratings

Parameter Symbol Rating Unit | Note
Supply Voltage (VDD33 pin) Vb33 -0.5 to +4.6 \ 1
Supply Voltage VDDI18 pin Vbbis -0.5to +2.5 \Y% 1
AFE Supply Voltage AFEVDD pin V ArE -0.5 to +4.6 \Y 1
PLL Supply Voltage PLLVDD pin VLo -0.5to +2.5 \Y 1
DAC Supply Voltage DACVDD pin Vbac -0.5to +2.5 \Y 1
Input pin voltage (5V tolerant pin) \ -0.5 to +5.5 \ 1
Input pin voltage (except the above) Vi -0.5 to VDD+0.5(<4.6 Max.) \Y 1
Output piq Vol.tage 5V tolergnt pin, Vo 0510455 v |
Including input output pins)

Output pin voltage (except the above) Vo -0.5 to VDD+0.5(<4.6 Max.) \Y 1

Input pin current I -20 to +20 mA

Output pin current Io -20 to +20 mA

Storage Temperature To -50 to +125 °C

Note 1) This is the value on the basis of Vss(GND)=0V.
Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit | Note

Supply Voltage (VDD33 pin) Vbb33 3.0 3.3 3.6 \Y 1
Supply Voltage (VDD18 pin) Vbbis 1.65 1.8 1.95 \Y 1
AFE Supply Voltage (AFEVDD pin) V ArE 3.0 3.3 3.6 1
PLL Supply Voltage (PLLVDD pin) VL 1.65 1.8 1.95 \% 1
DAC Supply Voltage (DACVDD pin) Vpac 1.65 1.8 1.95 \% 1

Operating Ambient Temperature Top -40 85 °C

Note 1) This is the value on the basis of Vss(GND)=0V.
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DC Characteristics

Parameter Symbol Min. Typ. Max. Unit | Note
Low level input voltage (XIN1,XIN2) Vi -0.3 0.3XVpp33 \% 1
Low level input voltage (except the above) Vi -0.3 0.8 \Y 1
High level input voltage (XIN1,XIN2) Vi 0.7%Vpp33 Vpbp33+0.3 \Y 1
High level input voltage (5V tolerant pin) Vi 2.0 5.5 \ 1
High level input voltage (except the above) Vi 2.0 Vpp3zt0.3 \Y 1
Note 1) This is the value on the basis of Vss(GND)=0V.
Parameter Conditions  [Symbol Min. Typ. Max. Unit | Note
Low level output voltage Ior=100pA Voo 0 0.2 v 1
(except XOUT1, XOUT2) Ior=2mA VoL 0 0.4 \% 1
High level output voltage | Iop=-100pA Vou Vpp33-0.2 Vb33 \% 1
(except XOUT1, XOUT2) | Ioy=-2mA Vou 2.4 Vb33 vl
Input leak current I -10 +10 LA
Output leak current Iio -10 +10 HA
Note 1) This is the value on the basis of Vss(GND)=0V.
Parameter Symbol Min. Typ. Max. Unit
Input pin capacitance C; 10 pF
Output pin capacitance Co 10 pF
Input/output pin capacitance Cio 10 pF
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AC Characteristics

Unless otherwise specified, the characteristics of AVDP8 are measured under the following conditions.

m Input Signal Measurement Condition
Input voltage :  OV/Vpps3
Input transient time (tr,tf): 1ns (Transient time is defined between 0.1xVpps3 and 0.9xVpps3.)

Input measurement reference voltage: 0.5XVpps;

v tr é tf é
pp3s < 0.9XVpp33 0.9%Vppas %
Input Signal /
GND 7~ 0.1xVpps3 0.1xVbps3
Vbbss

Input Signal 0.5XVopss 0.5XVpss

GND

Measurement Reference Voltage Measurement Reference Voltage

mOutput Signal Measurement Condition
Output measurement reference voltage: 0.5%Vpps;

(At 3-state output pin and input/output pin, the output waveform does not change even
when it goes to Hi-z state; therefore, for AVDPS, transient time to Hi-z state is defined
by the time I/O cell is disabled.)

Output load capacitance: 20pF

Vb33

Output Signal

0.5XVbb33 0.5XVpp33

GND

Measurement Reference Voltage Measurement Reference Voltage

Vb33

3-state output signal

GND i
Measurement Point
Vbbss

Hi-z

3-state output signal /—
GND

Measurement Point

AVDPS8 output pin O

___ 20pF
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Clock Input
No. Parameter Symbol Min. Typ. Max. Unit | Note
1 XIN1: frequency fxmi 27 MHz
XIN1: cycle time texINI 37 ns
2 XINT: high level time twhXINI 15 ns
3 XIN1: low level time twIXINT 15 ns
4 XIN2: frequency fxmo 5 75 MHz
XIN2: cycle time texNg 13.3 200 ns
5 XIN2: high level time twhXIN2 5 ns
6 XIN2: low level time T IXIN? 5 ns
7 DGCKINO: frequency fbaekno 5 (27) 75 MHz
DGCKINO: cycle time teDGCKING 13.3 (37) 200 ns
8 DGCKINO: high level time twhDGCKINO 5(15) ns 1
9 DGCKINO: low level time twIDGCKING 5(15) ns 1
10 DGCKINT: frequency fhcekiNi 27 MHz
DGCKINI: cycle time t.DGCKINI 37 ns
11 DGCKINT: high level time twhDGCKINI 15 ns
12 DGCKINTI1: low level time twIDGCKINI 15 ns
AGCKINO, AGCKINTI,
AGCKIN2, AGCKIN3: frequency fager > 10 |MHz
13 AGCKINO, AGCKINTI,
AGCKIN2, AGCKIN3 t.AGCKIN 100 200 ns
: cycle time
AGCKINO, AGCKINI,
14 AGCKIN2, AGCKIN3 twhAGCKIN 40 ns
- high level time
AGCKINO, AGCKINTI,
15 AGCKIN2, AGCKIN3 twlAGCKIN 40 ns
: low level time
16 SYCLK: frequency fsycik 115 126 MHz| 2
SYCLK: cycle time teSYCLK 7.93 8.69 ns 2
DCLK: frequency foerk > 5 MHz 2
17 135 3 24000 253
DCLK: cycle time tepCLK 25 200 ns 23

Note 1) When DGCKINO is selected as AFECLK (frequency of 27MHz), the high level time and low level time
should be 15 ns or over.

Note 2) Both SYCLK and DCLK are internal clocks.

Note 3) This is the rating when DAC is used.

Vi

XIN1

0.5XVpp33 0.5XVDbD33
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i
i€

VIH

XIN2

0.5XVpp33

B

0.5XVDpD33

VlH

DGCKINO

0.5XVpp33

o

0.5XVpp3s3

11

12

VIH

DGCKIN1

0.5XVpp33

0.5XVpD33

14

15

AGCKINO
AGCKIN1
AGCKIN2
AGCKINS3

VlH

0.5XVpp33

o

0.5XVpp33
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Power-on and Reset input

No. Parameter Symbol Min. Typ. Max. Unit | Note
1 |Power-on time interval 1 tyskwu1 100 ms 1
2 |Power-on time interval 2 tyskwu2 300 ms 2
3 |Power-off time difference tySKWD 100 ms 3
4 [RESET N setup time tRES 0 us 4
5 |RESET N pin input time (to VDD) twRES 30 us 5
6 |RESET N pin input time (to CLK) tscrk 1 us

Note 1) This is the time from when a power supply that reaches at 0.9V first out of VDD18, PLLVDD, and
DACVDD till when a power supply that reaches at 1.65V last out of VDD33 or AFEVDD.

Note 2) This is the time from when a power supply that is first powered on out of VDD18, PLLVDD, and
DACVDD till when a power supply in all the power supplies that reaches at the minimum value of the
recommended operating voltage last.

Note 3) This is the time from when a power supply that is first powered off out of VDD18, PLLVDD, and
DACVDD till when a power supply that is powered off last out of VDD33 or AFEVDD.

Note 4) This is the rating for a power supply that reaches at 1.65V first out of VDD18, PLLVDD, and DACVDD.

Note 5) This is the rating for a VDD that reaches at 3.3V last out of VDD33 and AFEVDD.

mWhen powered on:

ARETDD
VDD18
PLILVDD 0.0V
DACVDD | —— X
N\ /
RESET N < 4 5 b

REFCLK

mWhen power is established:
VDD33
AFEVDD

VDD18
PLLVDD
DACVDD

RESET N \'\ ;‘/
pa 5 ~

mWhen powered off:
VDD33
AFEVDD

VDD18
PLLVDD
DACVDD

A
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CPU Interface
No. Parameter Symbol Min. Typ. Max. | Unit | Note

1 |A22-1: input setup time tsa 1 1,2
2 |A22-1: input hold time tha 0 1,3

CSREG N,CSMEM N
3 B} : setup_ time bes 0 4

CSREG N,CSMEM N
4 ~ holdtime fhes 0 4
5 |D31-0: output turn-on time tonD 0 5
6 |D31-0: output turn-off time tofiD 10 5
7 |D31-0: output delay time tap 0 5
8 [D31-0: output hold time thp 0 5
o |WAIT NREADY N . o 0 ns

: output turn-on time on
10 |WAIT N: output delay time tawAIT 10
|| |WAIT_N,READY N . 0
: output turn-off time OfWAIT

12 [D31-0: input setup time tsD tgverx+10 5,6,8
13 |[D31-0: input hold time thp 0 5,7
14 |WR3-0 N:input hold time thwr 0
15 |READY N: output delay time t4READY 0 10

CSREG N,CSMEM N,WR3-0 N,
16 RD N: High level time - buhcMD tsvakt2 8

Note 1) This is the rating for the falling edge transient characteristics of WR3-0 N, RD N. However, this value is
applied to CSREG_N and CSMEM_N when CS_N control is used.

Note 2) In write access operation, this is the rating for the first falling edge out of WR3-0_N.

Note 3) In write access operation, this is the rating for the last falling edge out of WR3-0 N.

Note 4) This is a condition of being in WR3-0_N, RD_N control. When it does not meet this rating, CS_N control
is used.

Note 5) When data bus width of 16bit is used for CPU interface, this is the rating for D15-0.

Note 6) This is the rating for the first rising edge out of WR3-0 N.

Note 7) This is the rating for the last rising edge out of WR3-0 N.

Note 8) A PLL for the system clock needs to be in the lock state. tsycrk is the period of the reference clock until

SR is executed after power-on.
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® CPU Read Cycle

A221 X

& 1 >
CSREG_N RN
CSMEM_N N\
13\
N\
RD_N <
5
D31-0 High-z >< A\ Highs
i 10y e 11
WAIT_N High z L e
S ¥ SEYI Bt
READY N — Hishz N\ / T \iHighz /T
(Hi-z Mode)
ye Pot

READY_N N\ _/
(Lo-z Mode)

® CPU Write Cycle

A22-1 >< ><

CSREG_N T\
CSMEM_N N\
4

<> ; > 16 >}
WR3-0_N < . ;
D31-0

3
WAIT N High Highz /T

3 R
READY N — Hiehz | Highz /
(Hi-z Mode)
READY N
(Lo-z Mode)
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SDRAM Interface (Measurement Condition: CL=15pF

No. Parameter Symbol Min. Typ. Max. | Unit | Note
1 SDCLKO: jitter tiSDCLK -0.4 0.4 ns 1
) SDCLKO: frequency fsperk 115 126 [MHz| 1

SDCLKO: cycle time teSDCLK 7.9 8.7 1
3 |SDCLKO: high level time twhSDCLK 2.5 1
4 |SDCLKO: low level time twISDCLK 2.5 1
5 [SDQ63-0: input setup time tsspo 2 1
6 |SDQ63-0: input hold time thsDQ 1 ns 1
RAS N,CAS N,WE N,SA11-0,BA1-0,
7 ™ iy - . tdSDO 5.5 1
SDQM7-0,SDQ63-0: output delay time
3 RAS N,CAS N,WE N,SA11-0,BA1-0, t 1 1
SDQM?7-0,SDQ63-0: output hold time SDO
9 |SDCLKI: input delay time tspcrki 1 1

Note 1) A PLL for the system clock needs to be in the lock state.

SDCLKO

RAS_N,CAS_N
WE_N,SA11-0
BA1-0,SDQM7-0
SDQ63-0

SDCLKI

SDQ63-0

SDCLKO

_/
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Display Timing Signal

No.

Parameter

Symbol

Min.

Typ.

Max.

Unit

Note

1

DOTCLK: frequency

fDOTCLK

5

75

MHz

DOTCLK: cycle time

tepoTcLK

13.3

200

2

DOTCLK: high level time

twhpoTCLK

0.45XtepotcrLk

3

DOTCLK: low level time

twiDOoTCLK

0.45%tporcrk

DRI5-0,BGIS-0,DBI5S-0,
DVSIN _N,DHSIN N,
DOIN7-0,D1IN7-0,
AVSINO_N,AHSINO N,
AVSINI_N,AHSINI N,
AVSIN2 N,AHSIN2 N,
AVSIN3 N,AHSIN3 N
: input setup time

tspi1

DRI5-0,BGI5-0,DBI5S-0,
DVSIN N,DHSIN N,
DOIN7-0,D1IN7-0,
AVSINO N,AHSINO N,
AVSIN1 N,AHSIN1 N,
AVSIN2 N,AHSIN2 N,
AVSIN3 N,AHSIN3 N
: input hold time

thpr

DR50-0,DGO5-0,DBOS5-0,
VSYNC_N,HCSYNC_N,

BLANK N: output delay time

tapisp

DRO5-0,DGO5-0,DBOS5-0,
VSYNC N,HCSYNC N,

BLANK N: output hold time

thpisp

ns

Note 1) This is the rating for the use of the dot clock PLL.
Note 2) The time of DRI5-0, DGI5-0, DBI5-0, DVSIN N, DHSIN N, and DOIN7-0 is the ratings to DGCKINO.
The time of D1IN7-0 is the rating to DGCKINI1.

The time of AVSINO_ N and AHSINO N is the rating to AGCKINO.
The time of AVSIN1 N and AHSIN1 N is the rating to AGCKINI.
The time of AVSIN2 N and AHSIN2 N is the rating to AGCKIN2.
The time of AVSIN3 N and AHSIN3 N is the rating to AGCKIN3.
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DGCKINO,DGCKIN1

AGCKINO,AGCKIN1 _Z—\—/_
AGCKIN2. AGCKIN ———

DRI5-0,DGI5-0,DBI5-0
DVSIN_N,DHSIN_N

DOIN7-0,D1IN7-0 e
AVSINO_N,AHSINO N >< ><

AVSIN1_N,AHSIN1_N
AVSIN2_N,AHSIN2_N
AVSIN3_N,AHSIN3_N

DOTCLK

DRO5-0,DGO5-0,DBO5-0
VSYNC_N

HCSYNC_N

BLANK_N
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ADC characteristics (this specification is tentative.)

Parameter Condition Min. Typ. Max. Unit | Note
Analog Video Input Range 0.375 3 Vi
Input Signal Band 6 MHz
Resolution AFEVDD=3.3V 10 Bit
Differential Non-Linearity(DNL) Temp=25°C 0.5 LSB
Integral Non-Linearity (INL) Input signal=1.5V, 1 LSB
Signal-to-Noise Ratio(SNR) 50 dB
Crosstalk 66 dB
Differential Gain (DG) 1 %
Differential Phase (DP) 1 degrees
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RGB Output Characteristics (This specification is tentative.)

Parameter Condition Min. Typ. Max. Unit | Note

Resolution DACVDD=1.8V 8 bit
Settling Time Temp=25°C 20 ns 1
Output Propagation Delay Time Ry =37.5Q 0 ns 2
Output Voltage Amplitude(V,.,) CL=30pF 0.7 \Y

Max. Output Voltage (Vwmitg) RSET = 328Q 0.7 A%

Min. Output Voltage (Vprack) 0 A%
Deviation of V,, between R,G, 3 %

and B 0

Note 1) The settling time is defined as the time from when DAC output level reaches at 50% till when the level
settles within +1 LSB as shown below.
Note 2) The Output Propagation Delay is defined as the time from the rising edge of DOTCLK to 50% of a DAC

output level, as shown below.

DOTCLKJ

N
A H A +1/2 LSB
R V
G 50 %
: \
N +1/2 LSB
Output Propagation | > V
Delay Time
<4— Settling Time
Measurement Circuit
R,G,B 1 O

RL CL
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m Package Dimensions
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E—)LFa—3—BRIF. CORBLEETELSZ41 T1HYET,
hyaROTEEIFSEETT,
E—IL RO THEIFN) ZEAE R AL

BRI mm

The shape of the molded corner may slightly differ from the shape in this diagram.
The figure in the parentheses ( ) should be used as a reference.

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

p=3)

Note:

KEAXRELSIE. REEH. RUFARFICOVWTORINLGEESVETT,
HFLLRVYINREEEFTHSEAVEDLELZEL,

The storage and soldering of LSIs for surface mounting need special consideration.
For detailed information, please contact your local Yamaha agent.
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4 )

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 specification given here are provisional and subject to change without prior notice.

Please confirm the latest documentation before using this product.
- ~  — YAMAHA CORPORATION ———

AGENT

Address inquiries to:
Semiconductor Sales & Marketing Department

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

B Tokyo Office 2-17-11, Takanawa, Minato-ku,

Tokyo, 108-8568, Japan

Tel. +81-3-5488-5431 Fax. +81-3-5488-5088
B Osaka Office  3-12-12, Minami Senba, Chuo-ku,

Osaka City, Osaka, 542-0081, Japan
Tel. +81-6-6252-6221 Fax. +81-6-6252-6229
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