OK I Open up your dreams
OKI Semiconductor et ki ot 2008
ML86410

MPEG4 Encoding LS|

OVERVIEW

TheML86410isan LSl that encodes YUV (Y CbCr) format digital video signalsinto MPEG-4-ASP format onesin
real time.

The LSI achieves high picture quality by a unique high-speed high-quality motion search method and a unique
coding rate control method. For video input, the LS| supports progressive video output from camera modules and
interlaced video output from NTSC/PAL digital video decoders.

FEATURES

I mage encoding:
Encoding format
- MPEG-4 Simple Profile@Level 3
- MPEG-4 Advanced Simple Profile@Level 5
— Supported image
- Progressive QVGA, 30 fps
- Progressive VGA, 30 fps
- Interlaced NTSC, 29.97 fps
- Interlaced PAL, 25 fps

— Output frame (with a frame skipping function)
-QVGA/VGA :30/15/1/0.5fps
-NTSC : 29.97/14.985/0.999/0.4995 fps
-PAL : 25/12.5/1/0.5 fps

— Coding type
i
- |PPP--.

— Encoding mode
- CBR (Up to 6 Mbps)
-VBR

— Supports interlaced images (NTSC/PAL)
— Unique high-speed high-quality motion search method
— Unique coding rate control method
— 4MV motion estimation
— Detectes abnormality such as:
- Camerainput abnormality
- Stream data readout abnormality
- Set bit rate exceeded
— Can suspend/restart encoding
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Video interface:

— QVGA (320 x 240 pixels) / VGA (640 x 480 pixels) : Y CbCr (8-bit (YCbCr) (4:2:2) ) + sync, 27 MHz
YUV (8-bit (YUV)(4:2:2)) + sync, 27 MHz

— NTSC (720 x 480 pixels) ) / PAL (720 x 576 pixels) : ITU-R BT.656, 27 MHz

Note:

Although signals are input in 4:2:2 format, they are converted to 4:2:0 format before encoding processing.

— Can choose the order in which fields are loaded during interlacing (Top first/Bottom first)

— Can choose between the positive polarity and the negative polarity of CLKCAM when loading YUVDATA,
VSYNC, or HSYNC

— Clipping can be specified as no clipping or clipping in the range of 16<Y,U,V<240

— For theinterface, a3.3 V I/O interfaceis used.

Host CPU interface:
— Genera-purpose 8-/16-bit data bus (can be connected directly with Oki’s ARM microcontroller series)
— Operable asan 1/0 devicein DMA mode from the host CPU

External SDRAM interface:

— 32-bit data bus, 2 MWords x 32 bits, 81 MHz (equivalent to PC133)
— Automatic initialization sequence

— Column address: 8/9/10 bits selectable

Input clock:
— System clock : 27 MHz
— Videointerface :27 MHz

Power management:
— No power management function is provided

Power supply voltage:

— Core section :1.35t01.65V
— 1/O section :3.0to36V
— PLL section :1.35t01.65V

Operating frequency:
— Internd : 81 MHz
— Video interface section 127 MHz

Operating temper atur e (ambient temper ature):
— -20to +85°C

Package:
— 144-pin plastic LQFP (L QFP144-P-2020-0.50-ZK)
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BLOCK DIAGRAM
Figure 1-1 shows the block diagram of the ML86410.
ML86410
0sC -
PLL DRAM I/F B | 32-bit SORAM
Camera Host CPU
YUV 8-bit »| Video MPEG-4 Host < > 8-/16-bit data
HSYNC, VSYNC > F Encoder CPUIF |« Address
Video clock > < CS, WE
>{Wait
»{Interrupt
< DACK
> DREQ
- Reset

Figure 1 Block Diagram
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PIN CONFIGURATION
Figure 1-2 shows the pin configuration of the 144-pin LQFP.
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Figure 2 144-Pin LQFP Pin Configuration

4/27



OKI Semiconductor

FEDL86410-01

ML 86410

LIST OF PINS
Pin No. Symbol 1/O Description

1 VDDPLL VDD |PLL power supply
2 GNDPLL GND |PLL GND
3 GNDIO GND |I/O GND
4 Xl — Input clock (27 MHz)
5 XO — Input clock (27 MHz)
6 VDDIO VDD |I/O power supply
7 GNDCORE GND |Core GND
8 VDDCORE VDD |Core power supply
9 TMODEO | Test mode 0
10 TMODE1 | Test mode 1
11 TMODE?2 | Test mode 2
12 GNDIO GND |I/O GND
13 RSTN [ Reset
14 VDDIO VDD |I/O power supply
15 XAO0 | External bus address input signal O
16 XAl | External bus address input signal 1
17 XA2 [ External bus address input signal 2
18 XA3 | External bus address input signal 3
19 XA4 | External bus address input signal 4
20 XA5 [ External bus address input signal 5
21 XA6 | External bus address input signal 6
22 XA7 | External bus address input signal 7
23 XA8 [ External bus address input signal 8
24 GNDCORE GND |Core GND
25 XA9 | External bus address input signal 9
26 VDDCORE VDD |Core power supply
27 XDO 1/0 External bus input/output data O
28 XD1 1/0 External bus input/output data 1
29 XD2 1/0 External bus input/output data 2
30 XD3 1/0 External bus input/output data 3
31 XD4 1/0 External bus input/output data 4
32 XD5 1/0 External bus input/output data 5
33 GNDCORE GND |Core GND
34 VDDCORE VDD |Core power supply
35 XD6 1/0 External bus input/output data 6
36 XD7 1/0 External bus input/output data 7
37 XD8 1/0 External bus input/output data 8
38 XD9 1/0 External bus input/output data 9
39 XD10 1/0 External bus input/output data 10
40 XD11 1/0 External bus input/output data 11
41 XD12 1/0 External bus input/output data 12
42 XD13 1/0 External bus input/output data 13
43 VDDCORE VDD |Core power supply
44 XD14 1/0 External bus input/output data 14
45 XD15 1/0 External bus input/output data 15
46 GNDCORE GND |Core GND
a7 XCSN [ Chip enable signal
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Pin No. Symbol 1/0 Description
48 VDDIO VDD |I/O power supply
49 XWEN | Write enable signal
50 VDDCORE VDD |Core power supply
51 XREN | Read enable signal
52 GNDIO GND |I/O GND
53 XWAIT 0] Wait signal
54 DREQ O DMA request
55 DACK | DMA acknowledge
56 INTN 0] Interrupt signal output
57 GNDCORE GND |Core GND
58 VDDIO VDD |I/O power supply
59 SDADRSO O SDRAM address 0
60 SDADRS1 O SDRAM address 1
61 SDADRS?2 0] SDRAM address 2
62 SDADRS3 0] SDRAM address 3
63 SDADRS4 0] SDRAM address 4
64 SDADRS5 0o SDRAM address 5
65 SDADRS6 0o SDRAM address 6
66 SDADRSY O SDRAM address 7
67 SDADRS8 O SDRAM address 8
68 GNDCORE GND |Core GND
69 VDDCORE VDD |Core power supply
70 SDADRS9 O SDRAM address 9
71 SDADRS10 0 SDRAM address 10
72 SDADRS11 ) SDRAM address 11
73 SDADRS12 O SDRAM address 12
74 GNDIO GND |I/O GND
75 SDCLK 0] SDRAM clock
76 VDDIO VDD |I/O power supply
77 SDDATAO /O |SDRAM data 0
78 GNDCORE GND |Core GND
79 SDDATA1 /O |SDRAM data 1
80 SDDATA2 /O |SDRAM data 2
81 SDDATA3 /O |SDRAM data 3
82 VDDCORE VDD |Core power supply
83 SDDATA4 /O |SDRAM data 4
84 SDDATAS /O |SDRAM data 5
85 SDDATAG6 /O |SDRAM data 6
86 SDDATAY /O |SDRAM data 7
87 SDDATAS /O |SDRAM data 8
88 SDDATA9 /O |SDRAM data 9
89 GNDCORE GND |Core GND
90 SDDATA10 /O |SDRAM data 10
91 SDDATA11 /O |SDRAM data 11
92 VDDCORE VDD |Core power supply
93 VDDIO VDD |I/O power supply
94 SDDATA12 /O |SDRAM data 12
95 GNDIO GND |I/O GND
96 SDDATA13 /O |SDRAM data 13
97 SDDATA14 /O |SDRAM data 14
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Pin No. Symbol 1/0 Description
98 SDDATA15 /O |SDRAM data 15
99 SDDATA16 /O |SDRAM data 16
100 SDDATA17 /O |SDRAM data 17
101 SDDATA18 /O |SDRAM data 18
102 SDDATA19 /O |SDRAM data 19
103 GNDCORE GND |Core GND
104 VDDCORE VDD |Core power supply
105 SDDATA20 /O |SDRAM data 20
106 SDDATA21 /O |SDRAM data 21
107 SDDATA22 /O |SDRAM data 22
108 GNDIO GND |I/O GND
109 VDDIO VDD |I/O power supply
110 SDDATA23 /O |SDRAM data 23
111 SDDATA24 /O |SDRAM data 24
112 SDDATA25 /O |SDRAM data 25
113 SDDATA26 /O |SDRAM data 26
114 SDDATA27 /O |SDRAM data 27
115 VDDCORE VDD |Core power supply
116 SDDATAZ28 /O |SDRAM data 28
117 SDDATA29 /O |SDRAM data 29
118 GNDCORE GND |Core GND
119 SDDATA30 /O |SDRAM data 30
120 SDDATA31 /O |SDRAM data 31
121 SDCKE 0] SDRAM CKE pin control (Clock Enable)
122 SDCSN 0] SDRAM CS pin control (Chip Select)
123 SDRASN (0] SDRAM RAS pin control (Row Address Strobe)
124 SDCASN 0] SDRAM CAS pin control (Column Address Strobe)
125 SDWEN O SDRAM WE pin control (Write Enable)
126 SDDQM 0] SDRAM DQM pin control (DQ Mask)
127 GNDIO GND |I/O GND
128 CLKCAM I Pixel clock
129 GNDCORE GND |Core GND
130 VDDCORE VDD |Core power supply
131 YUVDATAO I YUV data input O
132 YUVDATAL I YUV data input 1
133 YUVDATA2 I YUV data input 2
134 YUVDATA3 I YUV data input 3
135 YUVDATA4 | YUV data input 4
136 YUVDATAS | YUV data input 5
137 YUVDATAG6 | YUV data input 6
138 YUVDATA7 I YUV data input 7
139 VSYNC | Vertical sync signal
140 HSYNC | Horizontal sync signal
141 GNDCORE GND |Core GND
142 NC | Unused pin
143 VDDCORE VDD |Core power supply
144 FIELDTOP I Field signal
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PIN DESCRIPTION
. . . Type of Drive
Pin No. Symbol I/O Description Atreset | Active level o performa
nce
SDRAM interface (52 pins)
75 SDCLK out |SDRAM clock Low — 6 mA
59 SDADRSO out |SDRAM address 0 Low — 4 mA
60 SDADRS1 out |[SDRAM address 1 Low — 4 mA
61 SDADRS2 out |SDRAM address 2 Low — 4 mA
62 SDADRS3 out |SDRAM address 3 Low — 4 mA
63 SDADRS4 out |SDRAM address 4 Low — 4 mA
64 SDADRS5 out |SDRAM address 5 Low — 4 mA
65 SDADRS6 out |SDRAM address 6 Low — 4 mA
66 SDADRS7 out |SDRAM address 7 Low — 4 mA
67 SDADRSS out |SDRAM address 8 Low — 4 mA
70 SDADRS9 out |SDRAM address 9 Low — 4 mA
71 SDADRS10 | out |SDRAM address 10 Low — 4 mA
72 SDADRS11 | out |SDRAM address 11 Low — 4 mA
73 SDADRS12 | out |[SDRAM address 12 Low — 4 mA
77 SDDATAO | in/out |SDRAM data 0 Hi-Z — Pull-down | 4 mA
79 SDDATAL | in/out |SDRAM data 1 Hi-Z — Pull-down | 4 mA
80 SDDATA2 | in/out |SDRAM data 2 Hi-Z — Pull-down | 4 mA
81 SDDATAS3 | in/out |SDRAM data 3 Hi-Z — Pull-down | 4 mA
83 SDDATA4 | in/out |SDRAM data 4 Hi-Z — Pull-down | 4 mA
84 SDDATA5S | in/out |SDRAM data 5 Hi-Z — Pull-down | 4 mA
85 SDDATA6 | in/fout |[SDRAM data 6 Hi-Z — Pull-down | 4 mA
86 SDDATA7 | in/out |SDRAM data 7 Hi-Z — Pull-down | 4 mA
87 SDDATAS8 | in/out |[SDRAM data 8 Hi-Z — Pull-down | 4 mA
88 SDDATA9 | in/out |SDRAM data 9 Hi-Z — Pull-down | 4 mA
90 SDDATAL0 | in/out |SDRAM data 10 Hi-Z — Pull-down | 4 mA
91 SDDATALL | in/out |SDRAM data 11 Hi-Z — Pull-down | 4 mA
94 SDDATA12 | in/out |SDRAM data 12 Hi-Z — Pull-down | 4 mA
96 SDDATAL3 | in/out |SDRAM data 13 Hi-Z — Pull-down | 4 mA
97 SDDATA14 | in/out |SDRAM data 14 Hi-Z — Pull-down | 4 mA
98 SDDATAL5 | in/out [SDRAM data 15 Hi-Z — Pull-down | 4 mA
99 SDDATAL16 | in/out [SDRAM data 16 Hi-Z — Pull-down | 4 mA
100 SDDATAL7 |in/out [SDRAM data 17 Hi-Z — Pull-down | 4 mA
101 SDDATAL8 | in/out |SDRAM data 18 Hi-Z — Pull-down | 4 mA
102 SDDATAL9 | in/out |SDRAM data 19 Hi-Z — Pull-down | 4 mA
105 SDDATAZ20 | in/out |SDRAM data 20 Hi-Z — Pull-down | 4 mA
106 SDDATA21 | in/out |SDRAM data 21 Hi-Z — Pull-down | 4 mA
107 SDDATAZ22 | in/out |SDRAM data 22 Hi-Z — Pull-down | 4 mA
110 SDDATAZ23 | in/out |SDRAM data 23 Hi-Z — Pull-down | 4 mA
111 SDDATA24 | in/out |SDRAM data 24 Hi-Z — Pull-down | 4 mA
112 SDDATAZ25 | in/out |SDRAM data 25 Hi-Z — Pull-down | 4 mA
113 SDDATAZ26 | in/out |SDRAM data 26 Hi-Z — Pull-down | 4 mA
114 SDDATAZ27 | in/out [SDRAM data 27 Hi-Z — Pull-down | 4 mA
116 SDDATAZ28 | in/fout [SDRAM data 28 Hi-Z — Pull-down | 4 mA
117 SDDATAZ29 | in/out [SDRAM data 29 Hi-Z — Pull-down | 4 mA
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Tvoe of Drive
Pin No. Symbol 1/0 Description Atreset |Active level yIF/)O performa
nce
119 SDDATA30 | in/out |[SDRAM data 30 Hi-Z — Pull-down | 4 mA
120 SDDATA31 | infout |[SDRAM data 31 Hi-Z — Pull-down | 4 mA
SDRAM CKE pin control . .
121 SDCKE out (Clock Enable) High High 4 mA
SDRAM CS pin control .
122 DCSN . High L 4 mA
SDCS out (Chip Select) ig ow m
SDRAM RAS pin control .
123 SDRASN out (Row Address Strobe) High Low 4 mA
SDRAM CAS pin control .
124 SDCASN out (Column Address Strobe) High Low 4 mA
SDRAM WE pin control .
125 SDWEN out (Write Enable) High Low 4 mA
SDRAM DQM pin control . .
126 SDDQM out (DQ Mask) High High 4 mA
Video interface (12 pins)
131 YUVDATAO in |YUV data input 0 — High —
132 YUVDATAL in |YUV data input 1 — High —
133 YUVDATA2 in |YUV data input 2 — High —
134 YUVDATA3 in |YUV data input 3 — High —
135 YUVDATA4 in |YUV data input 4 — High —
136 YUVDATAS in |YUV data input 5 — High —
137 YUVDATAG in |YUV data input 6 — High —
138 YUVDATA7 in |YUV data input 7 — High —
139 VSYNC in | Vertical sync signal — High —
140 HSYNC in |Horizontal sync signal — High —
Field signal by interlacing
144 FIELDTOP in |0 : Bottom Field — High —
1: Top Field
128 CLKCAM in | Pixel clock — High Schmitt —

Host CPU interface (33 pins)

External bus address output

signal 8

15 XAO in . _ o B
signal 0

16 XAL in External bus address output . B B
signal 1

17 XA2 in External bus address output o B -
signal 2

18 XA3 in External bus address output o B -
signal 3

19 XA4 in External bus address output . B B
signal 4

20 XA5 in External bus address output . _ —
signal 5

21 XA6 in External bus address output . _ —
signal 6

22 XA7 in External bus address output . _ —
signal 7

23 XAS in External bus address output . _ —
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Tvoe of Drive
Pin No. Symbol 1/0 Description Atreset |Active level yIF/)O performa
nce
25 XA9 in External bus address output . o .
signal 9
57 XDO infout | External bus input/output Hi-Z . 4 mA
data 0
28 XD1 infout | External bus input/output Hi-Z . 4 mA
data 1
29 XD? infout | External bus input/output Hi-Z . 4 mA
data 2
30 %D3 infout | External bus input/output Hi-Z . 4mA
data 3
31 XD infout | External bus input/output Hi-Z . 4mA
data 4
32 XD5 infout | External bus input/output Hi-Z . 4mA
data 5
35 XD6 infout | External bus input/output Hi-Z o 4 mA
data 6
36 XD7 infout | External bus input/output Hi-Z o 4 mA
data 7
37 XD8 infout | External bus input/output Hi-Z o 4 mA
data 8
38 XD9 infout | External bus input/output Hi-Zz . 4mA
data 9
39 XD10 infout | External bus input/output Hi-Zz . 4mA
data 10
40 XD11 infout | External bus input/output Hi-Zz . 4mA
data 11
a1 XD12 infout | External bus input/output Hi-Z . 4 mA
data 12
42 XD13 infout | External bus input/output Hi-Z . 4 mA
data 13
a4 XD14 infout | External bus input/output Hi-Z . 4 mA
data 14
45 XD15 infout | External bus input/output Hi-Z . 4 mA
data 15
a7 XCSN in | Chip enable signal — Low —
49 XWEN in | Write enable signal — Low —
51 XREN in |Read enable signal — Low —
53 XWAIT out |Wait signal Low High 4 mA
DMA request .
54 DREQ out 0/1= no request / request Low High 4 mA
DMA acknowledge
0/1= no clear / clear
55 DACK jn |COnnect this pin to GND — High | Pull-down| —
when performing program
transfer using the DMA
signal control register.
56 INTN out |Interrupt signal output High Low 2 mA
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. o . Type of Drive
Pin No. Symbol 1/0 Description Atreset |Active level 1o performa
nce
Clock/Reset (3 pins)
13 RSTN in | Reset — Low | Sehmitt)
0: active pull-up
4 XI — |Input clock (27 MHz) — — —
5 XO — |Input clock (27 MHz) — — —
Test mode related (3 pins)
9 TMODEO in | Test mode signal 0 — — Schmit, —
pull-down
10 TMODE1 in | Test mode signal 1 — — Schmit, —
pull-down
11 TNODE2 in | Test mode signal 2 — — Schmit, —
pull-down
Unused signal (1 pin)
. Unused pin
142 NC " | Connect this pin to GND. T T T
Power supply/GND (40 pins)
6,14,48,
58,76,93, VDDIO in | Digital power supply (1/0) — — —
109
3,12, 52,
74, 95, 108, GNDIO in |Digital GND (1/O) — — —
127
8, 26, 34,
43, 50, 69, . Digital power supply
82, 92, VDDCORE in (CORE) — — —
104,115,
130, 143
7,24, 33,
46, 57, 68,
78, 89, 103, GNDCORE in | Digital GND (CORE) — — —
118, 129,
141
1 VDDPLL in |Analog (PLL) power supply — — —
2 GNDPLL in |Analog (PLL) GND — — —
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ABSOLUTE MAXIMUM RATINGS
Table 1 Absolute Maximum Ratings
Parameter Symbol Condition Rating Unit
Digital power supply voltage (CORE) VbDCORE —(*1) -0.3t0 +2.0
Digital power supply voltage (I/0) Vobio —(*1) -0.3t0 +4.6
PLL power supply voltage VpppLL - (*1) -0.3t0 +2.0 \
Input voltage (normal buffer) \Y/ —(*1) —0.3 to Vppio+0.3
Output voltage (normal buffer) Vo —(*1) —0.3 to Vppio+0.3
Allowable input current I —(*1) —10to +10
Allowable output current (2 mA 81048
buffer)
A
Allowable output current (4 mA o ~ (1) 1610 +16 m
buffer)
Allowable output current (6 mA 2410 +24
buffer)
Power dissipation Pp Ta =85°C 1450 mwW
Storage temperature Tste — —50 to +150 °C
*1: The GND pinsareat 0 V when Ta= 25°C
RECOMMENDED OPERATING CONDITIONS
Table 2 Recommended Operating Conditions
Parameter Symbol Condition Min. Typ. Max. Unit
Digital power supply voltage (CORE) Vbbcore 1.35 1.5 1.65
- Vbbio = Vbpcore
Digital power supply voltage (I/O) Vppio 3.0 3.3 3.6 v
PLL power supply voltage VpppLL 1.35 1.5 1.65
Operating frequency fop — — 81 MHz
Ambient temperature Ta — -20 25 85 °C
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DC CHARACTERISTICS

Table 3 DC Characteristics
(VDDCORE =1.35t01.65V, Vppo=3.0t0 3.6 V, Ta=-20to +85°C)

Parameter Symbol Condition Min. Typ. Max. Unit
Ipr:rr:s)t H" voltage  (normal ViH1 Applied to normal pins 2.0 — Vppio+0.3
”?p“t L" voltage  (normal Vit Applied to normal pins -0.3 — 0.8
pins)
TTL level Schmitt trigger \\//“ — 0_7 — 21 v
[ hreshold vol T — ; — —
input threshold voltage AV VY 0.95 — —
apyn Vppio =3.0t0 3.6 V
Output "H" voltage Vor Applied to normal pins 2.4 - -
u n Vppio =3.0t0 3.6 V
Output "L voltage Vou Applied to normal pins _ _ 0.4
V=0V / Vppio
Input leakage current 1 liLa Applied to normal pins -10 — 10
VI=0V
Input leakage current 2 liL2 Applied to pins pulled up | —200 — -10 A
with 50 kQ H
VI = Vbpio
Input leakage current 3 lis Applied to pins pulled 10 — 200
down with 50 kQ
Input pin capacitance C — — 5 —
Output pin capacitance Co — — 5 — pF
Input/output pin capacitance Cio — — 5 —
Chip power consumption
h P — 2 —
(operating) ol Vbbcore = 1.5V, >0 mw
10 supply current (operating) Ibboio Vppio = 3.3V, — 30 — mA
Core and PLL supply current Ta=25°C
(operating) Iobocore — 100 — mA
IO Supply current (standby) Ippsio Vbocore = 1.5V, — 1 - uA
Core and PLL Supply current | Vppio = 3.3V, 5 A
(standby) bDCore Ta=25°C - - m
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AC CHARACTERISTICS

Reset Timing
Table 4 Reset Timing
(VDDCORE =1.35t01.65V, Vppo=3.0t0 3.6 V, Ta=-20to +85°C)
Parameter Symbol Condition Min. Typ. Max. Unit
Reset pulse width trsTW — 11 — — ms
trsTW N

“RSTN”

Clock Timing (XI, XO)

(

2

Figure 3 Reset Timing

Table 5 Clock Timing

(VDDCORE =1.35t0 1.65 V, VDD|0 =3.0t0 3.6 V, Ta=-20to +85°C)

Parameter Symbol Condition Min. Typ. Max. Unit
Clock (CLK) frequency feik — — 27.0 — MHz
Clock (CLK) cycle teik — — 1/ffcik — S

tewk = Uferk

CLK /

Figure 4 Clock Timing
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External SDRAM Timing
Table 6 External SDRAM Timing

(Vopcore = 1.351t0 1.65 V, Vppio =3.0t0 3.6 V, Ta = -20 to +85°C)

SDRAM
Parameter Symbol | Condition Min. Typ. Max. Unit Remarks
(81 MHz)
SDCLK cycle tspc — tek /3 —
CS output delay time tspcsp 0.5tspc — 3.0 — 0.5tspc + 4.5
DQM output delay time tspoomp 0.5tspc — 3.0 — 0.5tspc + 4.5
RAS output delay time tspbrasD 0.5tspc — 3.0 — 0.5tspc + 4.5
CAS output delay time tsprasD 0.5tspc — 3.0 — 0.5tspc + 4.5
WE output delay time tspwep 0.5tspc — 3.0 — 0.5tspc + 4.5
SDADRS[12:0] CL=
. -3. — . + 4.
output delay time tsoxap 20 pF 0.5tspc - 3.0 0.5tspc +4.5
SDDATA[31:0]
. -3. — . + 4.
output delay time tsoxoop 0.5tspc — 3.0 0.5tspc + 4.5 -
SDDATA[31:0]
output hold time tsoxooH 0.5tsoc - 3.0 o o
SDDATA[31:0]
. -3. — . + 4.
output enable time tsoxpoe 0-Stspc — 3.0 0.Stsoc + 4.5
SDDATA[31:0]
output disable time tspxoope 0.Stsoc - 3.0 T o
SDDATA[31:0]
. . tspxpis 2 — —
input setup time
SDDATA[31:0] t 45
input hold time SDXDIH '
Minimum delay time, RAS ¢ feor X & Nsp1 =
to CAS SDRCD SD1 SDC tRCD:Z
. . Nsp2 =
RAS active time tspras Nsp2 X tspc — — tRAS=5
RAS precharge time tsprp Nsps X tspe — — Nsps= tRP=2

Note : tc =1/ fCLK (fCLK:27M HZ)
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External SDRAM Read Timing (32-bit bus width SDRAM word access)

SDCLK

SDADRS12
to SDADRSO

SDCSN

SDRASN

SDCASN

SDWEN

SDDQM

SDCKE

SDDATA31
to SDDATAQ

NN

s

A

v

tspcasp| | tsocasp

tspxap tspxap tspxap tspxap
\ RAl | \ CAl X X X X
tspcsp tspesp tsocsp tspcsp tspcsp tspesp tspcsp
< > |—> > e —>
tspras tsprp

tsorasp | tsprasp tsprasp, | tsprasp tsprasD
> <+—>
7 tsprep K

tspwep tspwep
S

tsobovp . | tsppbomp

tsoxpis | lsDxoiH
< >

D1-1

Figure 5 External SDRAM Read Timing
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External SDRAM Write Timing (32-bit bus width SDRAM byte/half-word access)

tspxap tspxap tspxap tspxap
SDADRS12 T RAL 1 T A T X >< >< X X
to SDADRSO
tspcsp tspcsp tspcsp tspcsp tspesp tspcsp tspcsp
SDCSN 7 7 ] K_—
tspras tsorp
tspbrasp | |tsprasp tsprasp | tsprasp tsprasp

SDRASN __‘ L ‘&

tsprep

A

tspcasp tspcasp
< 4

< 1q P

SDCASN -K -Z

tsowep tspwep tspwep tspwep
< > > —> <

SDWEN Z

toowp toovp

A

SDDQM |

SDCKE

tspxpop | tspxpoH
S <—>|

tspxpoe tspxpope

SDDATA31
to SDDATAO D1-1

Figure 6 External SDRAM Write Timing
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Video Interface Timing

Table 7 Video Interface Timing

(Vopcore = 1.351t0 1.65 V, Vppio =3.0t0 3.6 V, Ta = -20 to +85°C)

Parameter Symbol| Condition Min. Typ. Max. Unit Remarks
CLKCAM frequency foLkeam — 27 — MHz
CLKCAM F:ycle : tcLkcam CL =20 pF — 1/fcikcam — S
CLKCAM input setup time tsvi 10 — — ns
CLKCAM input hold time thvi 5 — —

Capture clock edge setting: Positive
tcLkcam
CLKCAM \
VSYNC tsvi tsHi
HSYNC - 4
FIELDTOP
YUVDATAY
to YUVDATAO
Capture clock edge setting: Negative
tcLkcam
CLKCAM / \
VSYNC tsvi tsHi
HSYNC s 4
FIELDTOP
YUVDATA7

to YUVDATAO

Figure 7 Video Interface Timing
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Host CPU Interface Timing

Table 8 Host CPU Interface Timing
(Vopcore = 1.351t0 1.65 V, Vppio =3.0t0 3.6 V, Ta = -20 to +85°C)

Parameter Symbol | Condition Min. Typ. Max. | Unit Remarks
. The signal internal
System clock period thelk — — tek /3 — ns to the I?SI (81 MH2)
XCSN access time txcs Stycik + 5.0 — —
XA access time txa Stycik + 5.0 — —
txwartrD +
XREN access time txrREW txwaTrRw + — —
5.0
XREN input setup time 1 txcsris 5.0 — —
XREN input setup time 2 txARIS 5.0 — —
XREN input hold time 1 txcsrIH 5.0 — —
XREN input hold time 2 IXARIH 5.0 — —
XREN invalid time tXREINVALID 2thck + 5.0 — —
txwarrwp +
XWEN access time txwew txwamww + — —
5.0
XWEN input setup time 1 txcswis 5.0 — —
XWEN input setup time 2 txawis CL= 5.0 — — ns
XWEN input hold time 1 txcswiH 40 pF 5.0 — —
XWEN input hold time 2 txawIH 5.0 — —
XWEN invalid time IXWEINVALID 2thck + 5.0 — —
é\é\gﬁllccg:gut delay time bWAITRD 00 . 10.0
XWAIT output delay time
(write accessF)) ’ bowamwo 0.0 o 100
XWAIT output time (read N Mei o Mo
access)
XWAIT output time (write S Mei o Thoi
access)
XD output setup time txpos theik — 2.0 — —
XD output hold time txpoH 15 — 10.0
XD input setup time txois 5.0 — —
XD input hold time txpiH 5.0 — tHelk

Note: terk =1/ ferk (fCLK:27M HZ)
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Read Cycle (Read Access from Host CPU to ML 86410)

HCLK(*)

theik

\ /

txcs

txa

A
v

A
v

XREN XK 7Z l
T txaARIS tARH .
< > < > < >
txcsris txrEW txcsriH
< >
XWAIT tXREINVALID
t bl txwAITRW i
XWAITRD
XD15 to DXO VALID
D txoos "1 txooH |

* The signal interna to the LS|

Figure 8 Host CPU Interface Timing (Read Cycle)
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Write Cycle (Write Cycle from Host CPU to ML 86410)

XCSN 5
> | -
>
txcs
XA9 to XO0
N VALID
< >
txa
XWEN X z l
XAWIS txawiH
> »lad »lad
txcswis txwew txcswin
XWAIT < IXWEINVALID g
txwiarmwi Dowamww
XD15 to XDO
VALID
txpis txoiH

Figure 9 Host CPU Interface Timing (Write Cycle)
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DMA Signal Timing

Table 9 DMA Signal Timing

(Vopcore = 1.351t0 1.65 V, Vppio =3.0t0 3.6 V, Ta = -20 to +85°C)

Parameter Symbol |Condition| Min. Typ. Max. Unit Remarks
. The signal int | to the LSI

System clock period tHek — — tek /3 — ns © S|gna(€;r; (:/rlrlﬁ) o the

DREQ positive period toregpos  |CL=20pF | 4thcik - - ns

DREQ negative period toreones  |CL=20pF| 3thcik - - ns
This maximum value is a value
when DACK is asserted after the
DMA read access by this LSl is

DREQ deassert delay toregop  |CL=20pF| 3tucik - Stheik ns [completed.
When DACK is asserted before
the access is completed, the
DREQ deassert delay increases.

DREQ assert delay tbrREQAD CL=20pF| 3thcik - - ns

DACK positive period toackpos |CL=20pF| 3tucik - - ns

DACK negative period toacknes  |CL=20pF| 3thcik - - ns

DACK deassert delay tbackpD CL=20pF| Otucik - - ns

DACK assert delay tbACKAD CL=20pF| Otncrk - - ns

Note : te =1 fCLK (fCLK=27M HZ)

22/27



FEDL86410-01

OKI Semiconductor ML 86410

- 7 X [

< >« >

tDREQPOS tDREQNEG

tbreqDD tbrEQAD

/[ X_

DACK 7

(2]

tDACKAD tDACKDD

< > < >

toackros tbacknEG

Figure 10 DMA Signal Timing
[1]: After the datatransfer, the sample doesDACK tothisLSl. If DACK ishigh-level, DREQ is deasserted.
It iswaited to become high-level if it isalow-level.
This LS| operates recognizing the signal level of DACK.

[2]:After the DREQ is deasserted , this LS| waits for DACK to become alow-level.
When the DACK islow-level , the next stream datais transmitted.

Note: In the AC characteristics timing diagrams shown in this section, the intervals are measured at the /2 Vpp)o
on the input and output waveforms.
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APPLICATION EXAMPLE
Ethernet Camera System
MAC LAN
osC ML86410 Host CPU PHY [«
27MHz
Camera Audio J&— Mic
Module Codec
Speaker
0osC
SDRAM Flash
2MWx32bits
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PACKAGE DIMENSIONS

LQFP144-P-2020-0.50-ZK |
@
l HARRAARARRAARAARAAARARARARRAAARARARA
0 OF
58 S =
88 2 =
% Q % 1.0%0.2
= =@ s
DLGNDED LD NL LR B EREREFEEEREEEE H 7N
INDEX MARK g ® = b\
WIRROR FINISH | 957yp. L220.05 oo 7Nfo~1o°
0. 145 +0.05 a3 f 0.5 TYP.
é 0.6 £0.15
[/7]0.10 SEATING PLANE

Package material Epoxy resin
Lead frame material Cu alloy

Lead finish Sn/ 1 to 3Bi

Oki Electric Industry Co.,Ltd. Ei” Lreatme”_t e ?ggeTr\fFl’ating (25um)
ackage weight (g . .
Rev. No./Last Revised 3/Nov. 15, 2004

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in storage.
Therefore, before you perform reflow mounting, contact Oki’s responsible sales person on the product name,
package name, pin number, package code and desired mounting conditions (reflow method, temperature and
times).
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REVISION HISTORY

Page
Document No. Date Previous Current Description
Edition Edition
PEDL86410-01 | OCT.27,2006 - - Preliminary edition1
' ( This edition is not official.)
Preliminary edition 16
PEDL86410-16 Dec.20,2006 - - ( Same as Japanese 16th edition )
- - Final edition 1
FEDL86410-01 Jun.05,2007 1 1 Changed into "IPPP-----" from "IPPP" of the coding

type in 1.1 Features.
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NOTICE
1. Theinformation contained herein can change without notice owing to product and/or technical improvements.

Before using the product, please make sure that the information being referred to is up-to-date.

. Theoutline of action and examplesfor application circuits described herein have been chosen as an explanation

for the standard action and performance of the product. When planning to use the product, please ensure that the
external conditions are reflected in the actual circuit, assembly, and program designs.

. When designing your product, please use our product below the specified maximum ratings and within the

specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

. Oki assumes no responsibility or liability whatsoever for any failure or unusual or unexpected operation

resulting from misuse, neglect, improper installation, repair, alteration or accident, improper handling, or
unusual physical or electrical stressincluding, but not limited to, exposure to parameters beyond the specified
maximum ratings or operation outside the specified operating range.

. Neither indemnity against nor license of athird party’sindustrial and intellectual property right, etc. is granted

by us in connection with the use of the product and/or the information and drawings contained herein. No
responsibility is assumed by us for any infringement of a third party’s right which may result from the use
thereof.

. The products listed in this document are intended for use in general electronics equipment for commercial

applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not, unless specifically authorized by Oki, authorized for use in any
system or application that requires special or enhanced quality and reliability characteristics nor in any system
or application where the failure of such system or application may result in the loss or damage of property, or
death or injury to humans.

Such applications include, but are not limited to, traffic and automotive equipment, safety devices, aerospace

equipment, nuclear power control, medical equipment, and life-support systems.

. Certain products in this document may need government approval before they can be exported to particular

countries. The purchaser assumes the responsibility of determining the legality of export of these products and
will take appropriate and necessary steps at their own expense for these.

. No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2007 Oki Electric Industry Co., Ltd.
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