To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI ICs (MONITOR)

M61311SP/M61316SP
I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY
DESCRIPTION
M61311SP/M61316SP is Semiconductor Integrated
Circuit for CRT Display Monitor. PIN CONFIGURATION
It includes OSD Blanking, OSD Mixing, Retrace Blanking, U]
Video Detector, Sync Separator, Wide Band Amplifier, ETSE S| BRIGHT
Brightness Control. 2] ST ABLIN
Main/Sub Contrast, Video Response Adjust, Ret BLK vee(izy) [3] = [BYroOuT
Adjust, 4ch D/A OUT and OSD level Adjust Function GIN [4] 9 29[ veez(12v)
can be controlled by [IC Bus. SonGIN[5] o [28] GouT
GND1(12v) [6] X [27] GND4
FEATURES el 3 Beer
i GND2 [ 8 = [25] NC(GND)
Frequency Bagggldth 200MHz (M61311SP) Sync Sepa OUT [ 9] g 24| D/A OUT 4
(4Vp-p at -3dB) VCC3(sv) [11] o [12oA OUT 2
OSD: 80MHz OSDBLKIN[12 ¢ [21] D/AOUTH
osDRIN[13] 9 [20] scL
Input OSDG IN [14 19] gpa
RGB: 0.7Vp-p (typical) OSDBIN [15 18
OSD: 3.5V — 5.0V (positive) em% s
OSD BLK: 3.5V - 5.0V (positive) Retaoe-BLEN
Retrace BLK: 2.5V --- 5.0V (positive) Package : 32P4B
Clamp Pulse: 2.5V --- 5.0V (positive) NC:NO CONNECTION
Qutput
RGB: 5Vp-p
(at Brightness less than 2VDC)
OSD: 4\Vp-p
(at Brightness less than 2VDcC)
Sync OUT: 5Vp-p

Video Det OUT: High =4.2VDC , Low = 0.7VDC

STRUCTURE
Bipolar Silicon Monolithic IC

APPLICATION 32 pin plastic SDIP

CRT Display Monitor

RECOMMENDED OPERATING CONDITIONS

Supply Voltage Range 11.50V --- 12.50V (V3,V29)
475V - 525V (V11)

Rated Supply Voltage 12.00V (V3,V29)
5.00V (V11)

MAJOR SPECIFICATION
IIC Bus Controlled 3ch Video Pre-Amp with OSD Mixing Function and Retrace Blanking Function.

The difference in the M61311SP/M61316SP is RGB Video Frequency Band Width.
M61311SP is 200MHz, M61316SP is 150MHz in conditions RGB Output is 4Vp-p at -3dB.
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MITSUBISHI ICs (MONITOR)

M61311SP/M61316SP

I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY

ABSOLUTE MAXIMUM RATING (Ambient temperature:25deg)

Parameter Symbol Rating Unit
Supply voltage (Pin3,29) Vcc12 13.0 \Y
Supply voltage (Pin11) Veeb 6.0 V
Power dissipation Pd 2358 mwW
Ambient temperature Topr -20 --- +75 deg
Storage temperature Tstg -40 --- +150 deg
Recommend supply 12 Vopri2 12.0 \%
Recommend supply 5 Vopr5 5.0 Vv
Voltage range 12 Vopr'12 (115 --—- 125 V
Voltage range 5 Vopr'5 |[4.75 -- 525 Vv
THERMAL DERATING (Maximum Rating)
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MITSUBISHI ICs (MONITOR)

M61311SP/M61316SP

I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY
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MITSUBISHI ICs (MONITOR)

M61311SP/M61316SP

I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY

BUS CONTROL TABLE
(1) Slave address:
D7 D6 D5 D4 D3 D2 D1 RW
1 0 0 0 1 0 0 0 =88H
(2) Slave receiver format:
Normal mode
8bit 8bit 8bit
S SLAVE ADDRESS A SUB ADDRESS A DATA BYTE Al P
Auto increment mode
8bit 8bit 8bit
s | SLAVEADDRESS | A |suBADDRESS (oxH)+10H| A 022 A
(SUB ADDRESS=0XH)
8bit 8bit
DATA A DATA A S:Start condition
(SUB ADDRESS=0(X+1)H) (SUB ADDRESS=0(X+2)H) | ™ |77~ A:Acknowledge

P:Stop condition
(3) Sub address byte and data byte format:

Function Bit Sub Data byte(top:byte format under:start condition)
add D7 D6 D5 D4 D3 D2 D1 DO
. AQ7 A06 A05 AD4 A03 A02 A01 A00
Main contrast 8 |00H 0 0 0 0 0 0 0 1 "
A17 A16 A15 A14 A13 A12 A11 A10
Sub contrast R | 8 [01H 0 0 0 0 0 0 0 r 5
A27 A26 A25 A24 A23 A22 A21 A20
Sub contrast G | 8 |02H 0 0 0 0 0 0 0 1 5
A37 A36 A35 A34 A33 A32 A31 A30
Sub contrast B | 8 [03H 0 0 0 0 0 0 0 1 5
- A46 A45 Ad4 A43 A42 Ad1 A40
OSD level 7 |04H - 0 0 0 0 0 0 7 5
. - - - - A53 A52 A51 A50
RE-BLK Adjust 4 |05H - - - - 0 ) 0 1 5
- - - - AB3 AB2 AB1 ABO
Sharpness control | 4 - - - - 0 0 0 1 5
Sync Sepa SW | 1 . - . Ab4 - - - -
- - 0 - - - - *)
06H - - 265 - - - - -
Video Det SW 1 - - 0 . - - n N 5
AB7 AB6 - - - - - -
TEST MODE 2 0 0 - - - - - - 5
ATT7 AT6 A75 A74 A73 A72 AT71 A70
D/A OUT1 8 |07H 0 0 0 0 0 ) 0 1 5
A87 AB6 A85 AB4 A83 AB2 A81 AB0
D/A OQUT2 8 |08H 0 0 0 0 0 0 0 1 5
A97 A96 A95 A94 A93 A92 A91 A90
D/A OQUT3 8 [09H 0 0 0 0 0 ) 0 ] 5
AAT7 AAB AAS AA4 AA3 AA2 AA1 AAO
D/A OUT4 8 |0AH 0 0 0 0 0 0 0 1 5
*)pre-data

*)sub add. 06H
Sync Sepa SW A64 0:Sync Sepa ON 1:Sync Sepa OFF
Video Det SW AG5  0:Video Det ON  1:Video Det OFF
Always set up as A66 and A67 in 0.

For IIC Data, please transfer in the period of Vertical.
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MITSUBISHI ICs (MONITOR)

M61311SP/M61316SP

I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY

IIC BUS CONTROL SECTION SDA,SCL CHARACTERISTICS

parameter symbol MIN MAX unit
min. input LOW voltage VIL -0.5 1.5 V
max. input HIGH voltage VIH 3.0 55 vV
SCL clock frequency fscL 0 400 KHz
P T s we | 15 | - | s
Egtl:lr ilt:l: pséﬁgdcm;i Iftllrc;r’c1 clock pulse is generated tHD:STA 0.6 ) uS
The LOW period of the clock tLow 1.3 - uS
The HIGH period of the clock tHIGH 0.6 - us
(85 . |l;ﬁé||2\?aﬁrf§a; arasiar startconANiEH] (SUSTA 0.6 - us
Hold time DATA tHD:DAT 0 0.9 usS
Set-up time DATA tSu:DAT 100 - nS
Rise time both SDA and SCL lines R 20+0.1Cb 300 nS
Fall time both SDA and SCL lines tF 20+0.1Cb 300 nS
Set-up time for stop condition tsu:sTO 0.6 - uS

TIMING DIAGRAM
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MITSUBISHI ICs (MONITOR)

M61311SP/M61316SP

I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY

ELECTRICAL CHARACTERISTICS (vCC = 12V, 5V ; Ta = 25°C unless otherwise specified)

Inpul CTL Vol Bus CTL (H) Limits
Test| 3] 2| 4| 5| 7|12]13]14]15] 17] 18] 21| 32| coH| o1H] 02H| 03] 04H] 05H] oaH 07H| o8H| oaH | 0aH| )
No | Symbol parameter ; Unit
point |12v] r | & fend & |osojosofoscfoso|reT] cF | ABL) BRT] Main | sub RYsus g suk 8] 050 fresud stap| seac | voET] o | o | o | o | MIN]TYP | MAX]
Vool IN IN 1N IN JBLE]R INJG IN) B INJ BLE] 1M 4V f 0 W 3] cont ]| cont | cont | cont | Adj | Adi | ness | sw | sw JoumijouTtgouTtsouTS
5V Circuit current 1 FF|FF| FF| FF| 0o | 00 | 08 oo | ool oo oo
1] et iy [z} alalalalalalalalal|lalb]5]|2 =] 8 | 10] mA
power save mode 255|2s5)2ss)255) o o]l &l o] o]lolo]o]o
12V Circuit current 2 FF|FF| FF| FF| oo | oo | 08 oo | oo oo oo
2| lec2 1A blalalalalalalalala|b]5]|2 - | 105] 130| maA
normal mode 255| 255|255/ 255) 0 | o f e ol ofo]o]oa]o
5V Circuit current 3 FF|FF|FF] FF| oo | oo | 08 oo | oo oo oo
3| lec3 ] blalalala|lalalalala|b]5]|2 -l 4] B8 ma
normal mods 2s5|2s5) 255|255 ol o[ s (o o] ofoa]a]o
: 26,28, FFlFF| FE] FFr] oo | oo | os FF| FF| FF] FF
4 |vomax| Output dynamic range blblbjJalblalalalala]lb] 5|05 75| 9 - | Voo
30 255) 255) 255} 25| o | o | &8 | o | o ]2s5]2s5)2s5] 285
; 26,28, a5 | FF| FF| FF| oo oo o FF| FF| FF| FF
5 | Vimax Maxdimum input blb|b|lalblalalalala|b]|5]2 14| - - | Vep
30 70 |2ss5)255)25s) o | o | 8 | o | o |255]z255]2s5] 258
L L 26,28, FFlFF| FF] FF] oo | oo | o8 FF| FF| FF| FF
6| Gv Maximum gain blob|lblalblalalalalalbk]s5]|2 16 |17.5) 19 | dB
= 255| 255) 255)255) o | o | @ [ o | o |2ss|2ss)2s5) 255
. FFlFF| FE] FF] oo | oo | o8 Fr| FE| FF] FF
7 |aGvy | Relative maximum gain - -1 -1-1-1-1-1-1-1-1-1-1- o8l 10l12] -
255 2s5)2s5)255] o | o | 8 | o | o ]2s5]2s5)2s55]2ss
Main contrast control 26,28, C8|FF|FF| FF| 00| 00| 08 FF| FF | FF | FF
gl vci v blb|blalblalalalalalb]|5]2 33| 4 |47 | Vpp
characteristics 1 (MAX) 30 200 2ss)2s5)255] o | o | 8 | o | o ]as5]2s5)2s5]2ss
i ] Fi Fi
9 |ave Main contrast cont.ro . N O O O O O O e FF | FF | FF | FF asl10l12] -
relative characteristics 1 200| 255 255 255] o | o | 8 [ o | o |255]255]285] 255
Main contrast control g0 | FF| FF] FF| 00 | 00 | 08 FF | FF | FF | FF
10] wve2 : c.ie %8 plololalolalalalalalb]ls]z2 23| 28] 33| vep
characteristics 2 (TYP) 30 128] 255) 255] 255 o | o | & [ o | 0 ]255|255]2s5] 255
i F
11| avez Mgln contrast cgm.rol oo 1 e . = B g0 | FF| FF] FF| 00 | 00 | 08 FF | FF | FF | FF asl 10l 42
relative characteristics 2 128| 2s5] 2s5]2s5] o | o | 8 | o | o |=255)255] 255] 255
Main contrast control | 28,28, w|Fr|FE]FF]oo| oo os eF| FF| FF] FF
12] vcs Zin blo|lblalblalalalalalb] 5|2 0.25|0.55| 0.85] Vp-p
characteristics 3 (MIN) 30 16 | 255] 255] 2s5] o | o | 8 | o | o |255|255] 2s5] 255
Main contrast contral w|rF|Fr]Fr] oo oo eF| FF| FF] FF
13| aves J S [ I I (I I O o 02| o |oz|ves
relative charactenstics 3 16 | 255) 255|255 o | 0| & | 0 | o |2s5]255]255] 255
Sub contrast control | 26,28, FFlcelcefceloo| oo s FF[FF| FE| FF
14| vsc1 ] blb|lbjlalblalalalalalbk]s5]|2 33| 4 |47 |Vpp
characteristics 1 (MAX) 30 255 200) 200} 200f o | o | &8 [ o | o ]2ss]ass|2ss]2ss
T Fi Fi
15| avscr Sub contrast cqnllrol . N B R O O O T Flce|cajcajoo| oo o8 FF| FF| FF | FF osl1al12] -
relative characteristics 1 255] 200 200} 200f o | o | 8 [ o | o ]2ss]2ss|2s5]2ss
Sub contrast control 26,28, FFl&ao |80 feo|oo) oo os FF | FF | FF | FF
16] vscz2 blb|blalblalalalalalb]|5]2 23| 28] 33| Vpp
charactenstics 2 (TYP) 30 255]128) 128} 128 o | o | 8 | o | o ]255]255)255] 255
17| avscd Sgbconr.rast co.nl.rol . ) 1. h i FF| 80 |80 feo | oo ool os FF | FF | FF | FF oeliol 12
relative characteristics 2 255| 128) 128 128] 0 | o | 8 [ o | o |255]255]255] 255
Sub contrast control ) FFl10 |10 J 10 | oo oo | o& FF | FF | FF | FF
18] vscs3 _ i blb|blal|blalalalalalb]|5]|2 02| 05|08 |Vpp
characteristics 3 (MIN) 30 255 16| 16] 16| o | o| &8 o] o|es5]|2s5)2s5]2ss
b contrast control FFl 10|10 )10 oo oo FF| FF| FF] FF
19|avscqd Y I DR [N I DR I RN R R R I R I o 02| o |oz2]|vee
relative characteristics 3 255 16| 18] 16| o) o| 8] o] o]ess]ass|ass]ass
ABL control 26,28, FF|FF| FF| FF| oo | 00 | 08 FF| FF| FF| FF
20] ABL1 : blb|lblalblalalalalalb]l4]2 34|42]50]|Vee
characteristics 1 30 255 2ss)255)255] o | o | 8 | o | o ]2s5]2s5]2s55]2ss
ABL control relative FF|FF| FF| FF| o0 | 00 | o8 FF| FF| FF| FF
21|as8L X -t tr-r-t-t-r-r-r-r -l - o8|10]12] -
characteristics 1 255) 255|255} 255 o | o | &8 [ o | o ]a2s5]2s5)255) 255
ABL control 26,28, FFlFF| FE] FF] oo | oo | o8 Fr| FE| FF] FF
22| ABL2 ; blbo|lbjlalblalalalalalbk]l2]2 15120 25]|Vpp
characteristics 2 30 255 2ss)2s5)255] o | o | & | o | o ]as5]2s5)2s5] 255
I FF | F Fi
53aasLs ABL control elative . N O O O O O O FI|FF|FF] FF| 00 | 00 | 08 FF| FF | FF | FF osl10l12] -
characteristics 2 255 2ss)2s5)255] o | o | 8 | o | o ]as5]2s5)2s5]2ss
ABL control 26,28 FF|FF| FF| FF| 0o | 00 | 08 FF | FF | FF | FF
24| ABL3 : ‘Iblblblalblalalalalalb|O]| 2 -0.3] 0 |03 |Vpp
characteristics 3 30 255| 255|255 255] o | o | 8 [ o | o0 |255]255] 285] 255
ABL control relative FF|FF| FF| FF| 0o | 0o | 08 FF | FF | FF | FF
254 aBLz| b - - - - - - 02| o |oz|vee
characteristics 3 255| 255|255 255] 0 | o | 8 [ o [ o |255]255] 255] 255
Brightness control 26,28, FF|FF| FF| FF| 00 | 00 | 08 FF| FF| FF| FF
26| ve1 9 o blalalalalalalalala|b]5]|4 34| 38|42 voc
characteristics 1 30 255 2ss|2s5)2s5] o | o | &8 | o | o |2s5]2s5|2s5] 2ss
Brightness contral FF|lFF| FF| FF| 00 | 00 FF| FF| FF| FF
27| ave1 g Hh N [ I % 03| o [oa| v
relative characteristics 1 255 2ss| 255) 255] o | o | &8 | o | o | 255|255 255] 258
ri ] FF| FF| FF| FF FF| FF| FF | FI
oa| vez B|ghtness.contro 26,28, blalalalalalalalalalels]z F| FF 00| 00| o8 F F 16118l 22 vee
characteristics 2 30 255] 2s5)2s5)255] o | o | & | o | o ]ass]a2ss|ass]ass
29| avez B.rlghtness ouljtrgl ) N O O O O O O O e i R R s e FF| FF| FF | FF 03| o loa| v
relative characteristics 2 255 255) 2550255 o | 0o | & | 1] | 0 | 255] 255 255 255
i ] FF | F Fi
20| ves B|ghtnessloontro 26,28, blalalalalalalalalalelsles F|FF| FF] FF| 00 | 00 | 08 FF| FF| FF | FF 03loslo7|vee
characteristics 3 30 255| 255) 255)255| o | o | &8 [ o | o |2ss]2s5|255] 255
i FF | F Fi
31| Avea Brightness contrtlnl . N O O O O FI|FF|FF| FF| 0o | 00| 08 FF| FF| FF | FF 03l o lazl v
relative characteristics 3 255) 255) 255} 255) o | o | & | 0 | o ]255]255)255] 255
3| T Pulse characteristics 1 | 26,28, blelelalolalalalalalbls]2 ca| FF| FF| FF| oo | 00 | o8 FFI|FF|FFyFF| - | 22|30 ns
(4Vpp) 30 200| 2s55) 255 255] 0 | o | 8 [ o [ o |2s5]2ss]z2s5)ass] - | 27] 35
a3 ate Rela.lw.e pulse ] 1.1 i 1. ce|FE| FE] FF] oo | oo os FRIFFL PRl FR] oal o [os] ns
characteristics 1 (4Vp-p) 200|255 255255 o | 0 | & | 0 | 0 |255]255] 255 255
Pulse characteristics 2 | 28 23, cB| FF| FF| FF| 0o | 00 | 08 FFIFFlFFIFF| - |22] 30
34| Tr blblblalblalalalala|lb]5]2 ns
(4Vp-p) 30 200] 255) 255)2ss| o | o | &8 | o | o |ess|ass|ess|ass) - [27]3s
Relative pulse CB|FF|FF|FF| oo | 00| 08 FF| FF| FF| FF
35| At ok « | =bal=dsl=] =1 =1 =1 =1 =] 2] = 1= 08| o |os| ns
characteristics 2 (4Vp-p) 200] 2ss)255)255] o | o | 8 | o | o ]2s5]2s5)a2s5]2ss
Clamp pulse 26,28, FFlFF| FF] FF] oo | oo | o8 FF| FF| FF| FF
35] vincpP PP blalalalalalalalala|lbk]5]|2 07]15] 23| voe
threshold voltage 30 255) 255|255} 255 o | o | &8 [ o | o ]a2s5]2s5)255) 255
Clamp pulse 25,28, FFlFF| FE] FF] oo | oo | o8 Fr| FE| FF] FF
37| wecp e s blalalalalalalalalalb]5]|2 02| - - lus
minimum width 30 255 2ss)2s5)255] o | o | & | o | o ]as5]2s5)2s5] 255

*) No. 32834 Pulse characteristics 1&2 (4\Vp-p)

top : M61311SP under : M61316SP
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MITSUBISHI ICs (MONITOR)

M61311SP/M61316SP

I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY

npu (2] us Imits
Input CTL Vol Bus CTL (H Limit
e m— S—— Test| 3| 2] 4| 5] 7]12]13]14] 15| 17| 18] 31| 32| coH] o1H] 024] 03H] 0444| 05H] 0EH 07H| oeH] ooH | oaH Unit
7 point |12v] R | & |send B |ospjospjosofoso| ReT| cF | ABL| BRT| men|sub @sus Jsub B 050 fresd shar| senc|voeT| Dia | oia | o | oo | MIN| TYPIMAX]
Vool INJ IN | IN] IN |BLEJR INJG INFB IN] BLE] IN [ (V)] { V)] cont | cont | cont | cant | Adj | Agj | ness | 8w | sw JouTtjoutgouTtsouTd
0SD pulse ) FF|FF|FF] FF] 6F | 0o | ce Fr| FF| FF| FF
38| ore pu's B8l plalalalalalb|bo]p|alb]s]2 lz2]s]es
characteristics 1 30 255) 255) 255/ 255} 111] 0 | 8 [ 0 | o |=255]255]255] 255
0SD pulse FF| FF|FF] FF| 6F | oo | o8 FF | FF| FF | FF
39| orr Y8 %280 plalalalalalv|o]b|ale]s]z . A
characteristics 2 30 255| 255] 255| 255) 111] o | 8 [ 0 | o0 ]255)255] 255] 255
0OSD adjust control ) FF|FF|FE] FF] 7F | 0o | o8 Fr | FF| FF| FF
40| oadjt M ®280plalalalalo]belololale]s]z 33| 40| 49|vep
characteristics 1 (MAX) 30 255] 255] 255| 255|127 o | 8 [ 0 | 0 |255)255] 255] 255
41}oad 0SD adjust control eF|Fr|FE] FF] 7F | 00 ] o8 FRlFrfrrlrrfogl 1012
relative characteristics 1 255 255) 255) 255] 127] o | 8 [ 0 | o |255]255] 255] 255 '
0OSD adjust control 26,28, eF| FE|FE] FF] 40 | 0o ] o8 H G EE R
42| 0ad ! blalalala|b|b]lb]lb|lalb]s]2 12 18] 24| vp
2| characteristics 2 (TYP) | 30 255] 255 255] 255] 64 | o [T8 [ 0 | 0 |255) 258 255] 255 g
0SD adjust control FFlFF]FF| FFl40 [ oo os FE| FF] FE ] FF
43]A0ad2 : = - -1 -1-1-01-1-1-1-1-1-1-1- osl1o)12] -
"I relative characteristics 2 255] 256) 255) 255 64 | O | 8 | 0 | 0 | 255] 255] 255] 255
D adjust control F F F F
44| 0aga|  OSPadu: B2 plalalalalo]|o|o]o]alols]2| | FfF|rF|oe]oe FELFFL PR PP | os|-0.1) 0.3 [ vpee
characteristics 3 (MIN) 30 255|255 255)255) 0 | o | 8 [ o [ o |255|255] 255) 255
4518020 0SD adjust control FF|FF]FF] FF| oo | oo | o FF| FF| FF| FF 53] wilon
| relative characteristics 3 255] 255) 255]255) 0 | o | 8 [ o [ o ]255|255]255]255] )
D input FFlFF|FF] FF] oo | oo Fr | FF| FF| FF
46vmost Sl BN plalalalalalblb|bflalb]s]2 o8 PPl 7] 25] 23] vee
threshold voltage 30 255| 255] 255)255) 0 | o | 8 [ o [ o |255|255] 255 255
Black level difference | 26,28 FFIFF| FF| FF] oo oo | o8 FF | FF | FF | FF
47| oBLK ; Iblalalalal|blalalala|lb]5]2 -0.5]-0.1] 0.3 | Woc
in OSD BLK on/off 30 255) 255|255/ 255) 0 | o | 8 [ o o |=255]255]255] 255 i
: ; FE|FF|FF] FF] oo | oo Fr| FF| FF| FF
4gjposLd]  Relative OBLK B2\ plalalala|blalalalalb|s]2 > 02| o ]oz2| -
30 255| 255] 255)255) 0 | o | 8 [ o [ o |=55|255]255) 255
0SD BLK input 28, FF|FF|FF] FF] oo | oo ce Fr| FF| FF| FF
50[vtneryd P B2 plplo|alo|b]alalalalb]s]z 17| 25 33| vee
threshold voltage 30 255| 255] 255} 255) 0 | o | 8 | 0 | o |=255|255]255) 255
Retrace BLK 6,26 FF|FFlFF] FF] oo | oF | o8 FF | FF| FF | FF
51| HBLi s B8N plalalalalalalalalo|b]s]2 16| 19] 22| vee
characteristics 1 30 255) 255) 255/ 255) 0 [ 15| 8 [ 0 | o |=255]255]255] 255
Retrace BLK 26,28, G E EE EEEEE FEl FE] FE| FF
52| HBLK2 W blalalalal|alalala|b]|b]|5]2 1013|168 Ve
characteristics 2 30 255| 255] 255)255) 0 | 8 | 8 | 0 | 0 |255|255]255) 255
Fl Fl F F
saluaike Retraoe_B_LK wa | Lol alalalalalalolols]olFffrefer]refoo]oofos FETFFIFRTFRL o5l 06l 0.0 vee
characteristics 3 30 255| 255] 255| 255] 0 | o | 8 [ 0 | o |55 255]255] 255
in F F F
salmwed  ReEtrace BLKinput wa | oo alalalalalalolols]alFf|re|er]reoo]oofos HEEE .
threshold voltage 30 255] 255] 255] 255] o | 0 | 8 | 0 [ o |255]255] 255255
in imum EF| FF| FE] FF HEEELG
55|ssny|  SOC input maximu 9 |olalalb]|alalalalalalb]s]:2 T i [t [l o ] i 0.02| vpp
noise voltage 255] 255|255 255] 0 | o | 8 [ o | o |=255]255]255] 255
inimum i FF| FE[FE] FF HIEEEEEG
56|sssy| SOG minimum input 9 |olalalblalalalalalals]s]z F FF[ oo 0o o8 i il IF Vpp
voltage 255] 255) 255/ 255) o | o | 8 [ o [ o |=255]255]255] 255
eF| FE| FE] FF HIEEELG
57| vsH | Sync output high level 9 blalal|blalalalalala|b]5]|2 T FFl o000 ] 08 f i 45]49]50] Vee
255] 255|255/ 255] 0 | o | 8 [ o [ o |255]255]255] 255
FE| FE| FE] FF HIEEEEEG
58| vsL Sync output low level 9 blalalblalalalalala|b]5]|2 F FF[ oo 0oy ce i F 00407 Vo
255] 255|255/ 255) 0 | o | 8 [ o [ o |255]255]255] 255
) FFlFF|FE] FF] oo | co Fe| FF| FF| FF
59| TDS-F| Sync output delay time 1 9 blalal|blalalalalala|b]5]|2 28 0|30]es|ns
255] 255|255/ 255) 0 | o | 8 [ o | o |=255]255]255]255
: FFlFF|FF] FF] oo | o Fr | FF| FF| FF
60| TDS-R| Sync output delay time 2 k] blalal|blalalalalala]lb]5]2 o 10| 30 65| nS
255) 255|255/ 255) 0 | o | 8 [ o [ o |255]255]255] 255
V-DET input maximum FF|FFJFF| FF| co | oo FF | FF | FF | FF
61|vony e w |b|lo|lolalblalalalalals|s]2 95 -] - |oos|vee
noise voltage 255) 255|255/ 255) 0 | o | 8 [ o | o |=255]255]255]255
V-DET minimum input FF|FF|FF] FF] oo | o Fr| FF| FF| FF
62| vosv P w0 |b|lo|lblalblalalalaflalb|s]2 08 oz| - | - |ver
voltage 255| 255] 255)255) 0 | o | 8 [ o [ o |=255|255]255) 255
_ FFlFF|FF] FF] oo | oo ce Fr| FF| FF| FF
63| vwDH| V-DET output high level 1 |blblblalblalalalala|b]|5]2 38|42]50]Vee
255) 255|255/ 255) 0 | o | 8 [ o | o |=255]255]255]255
FFlFF|FF] FF] oo | co| ce Fr | FF| FF| FF
64| wwoL| V-DET output low level 10 |b|lbfblalblalalalalalb]|5]2 0 |o7]|11]wvee
255| 255] 255)255) 0 | o | 8 | o | o |=255|255]255) 255
_ FF|FF|FF] FF] oo | oo ce Fr| FF| FF| FF
65| TOV-F|V-DET output delay time 1] 10 blblblalblajalalala|b]|5]2 10| 23] 50| ns
255 255|255/ 255) 0 | 0 | 8 [ o | o |=255]255]255]255
; FEl|FElFF] FF] oo oo o8 Fe| FE| FE] FF
66| TOV-R|V-DET output delay time 2| 10 | b|b]|bla|lblalalalalalb]|5]2 1| 13] 40| nS
255 255|255/ 255) 0 | o | 8 [ o | o |255]255]255] 255
D/A output 21,22, FElFFlFF]FF] oo oo o8 Fe| FE| FF| FF
67| vou ) O blalalalalalalalalalb]s]2 a7]| 52|57 vee
maximum voltage 2324 255] 255] 255] 255) o | 0 | 8 | 0 [ o |255]255] 255255
t F F
sal voL _E_)!A outpu 220 L ool alalalalalalols]alFefre|er]reoo]oofos oofoofoofoef | o 1oslvec
minimum voltage 23,24 255) 255) 255)255) o J o [ 8 JoJofofo]o]o
Fl Fl
69| 1a+1 | D/A OUT input current 1 21:72, blalalalal|alalalala|b|5]2 i D L N | B ] el W [l 0.8 - mA
23,24 255 255] 255255 o | o | e [oJofo]ofo]o
FF| FE| FE] FF 0 0
70| 1a+2 | DA OUT inputcurrent2 | 222 | b | al alala|lalalalalalb]s]z f FE190:1:00.] 09 00 [ 001000 004y g . mA
23,24 255 256) 255255 o [ o | e [oJofo]ofo]o
FE|FElFE] FE] oo | o HEEEEG
71| 1a- | D/A OUT output current A2 plalalalalalalalalalbls]2 f A i) f } - 104 mA
23,24 255) 255] 255/ 255) 0 | o | 8 [ o [ o |255]255]255] 255
: ; FF| FE[FF] FF il Vari ]
72| DML D/A nonlinearity A2 plalalalalalalalalalbls]z2 f FE190.1:00.] 09 Van| Varif Vanfvarl , o 140]Ls8
23,24 255]| 256] 255) 255] 0 | o | 8 [ o [ o ]ablejable]ableable
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Note1)
Note2)
Note3)

Note4)

Noteb)

Note6)

Note7)

Note8)

Note9)

Note10)
Note11)
Note12)

Note13)

NOte14)

Note15)

Note16)
Note17)
Note18)

Note19)

Measuring conditions are as listed in supplementary Table. Measured with a current meter at test point It
Measuring conditions are as listed in supplementary Table. Measured with a current meter at test point I/
Measuring conditions are as listed in supplementary Table. Measured with a current meter at test point It
It makes the amplitude of SG1 1.4p-p. Measure the DC voltage of the white level of the waveform output.

The measured value is called Vomax.

(VG Waveform output
Vomax| —=- e B

pjf | s e i s
0.0

Increase the input signal(SG1) amplitude gradually, starting from 0.7Vp-p. Measure the amplitude of the
input signal when the output signal starts becoming distorted.

Input SG1, and measure the amplitude output at OUT(26,28,30). The amplitude is called VOUT(26,28,3C
Maximum gain GV is calculated by the equation below:
GV=20LOG (VOUT/0.7) (dB)

Relative maximum gain AGV is calculated by the equation below:
AGV = VOUT(26) / VOUT(28) , VOUT(28) / VOUT(30) , VOUT(30) / VOUT(26)

Input SG1, and measure the amplitude output at OUT(26,28,30). The amplitude is called VOUT(26,28,3C
The measured value is called VC1.

Relative characteristics AVC1 is calculated by the equation below:
AVC1 =VOUT(26) / VOUT(28) , VOUT(28) / VOUT(30) , VOUT(30) / VOUT(26)

Measuring condition and procedure are the same as described in Note8.
Measuring condition and procedure are the same as described in Note9.
Measuring condition and procedure are the same as described in Note8.

Relative characteristics AVC3 is calculated by the equation below:
AVC3 = VOUT(26) - VOUT(28) , VOUT(28) - VOUT(30) , VOUT(30) - VOUT(26)

Input SG1, and measure the amplitude output at OUT(26,28,30). The amplitude is called VOUT(26,28,3C
The measured value is called VSC1.

Relative characteristics AVSC1 is calculated by the equation below:
AVSC1 = VOUT(26) / VOUT(28) , VOUT(28) / VOUT(30) , VOUT(30) / VOUT(26)

Measuring condition and procedure are the same as described in Note14.
Measuring condition and procedure are the same as described in Note15.
Measuring condition and procedure are the same as described in Note14.

Relative characteristics AVSC3 is calculated by the equation below:
AVSC3 = VOUT(26) - VOUT(28) , VOUT(28) - VOUT(30) , VOUT(30) - VOUT(26)

RENESAS
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Note20) Measure the amplitude output at OUT(26,28,30). The amplitude is called VOUT(26,28,30).
The measured value is ABL1.

Note21) Relative characteristics AABL1 is calculated by the equation below:
AABL1 =VOUT(26) / VOUT(28) , VOUT(28) / VOUT(30) , VOUT(30) / VOUT(26)

Note22) Measuring condition and procedure are the same as described in Note20.
Note23) Measuring condition and procedure are the same as described in Note21.
Note24) Measuring condition and procedure are the same as described in Note20.

Note25) Relative characteristics AABL3 is calculated by the equation below:
AABL3 = VOUT(26) - VOUT(28) , VOUT(28) - VOUT(30) , VOUT(30) - VOUT(26)

Note26) Measure the DC voltage at OUT(26,28,30). The amplitude is called VOUT(26,28,30).
The measured value is called VB1.

Note27) Relative characteristics AVB1 is calculated by the equation below:
AVB1 = VOUT(26) - VOUT(28) , VOUT(28) - VOUT(30) , VOUT(30) - VOUT(26)

Note28) Measuring condition and procedure are the same as described in Note26.
Note29) Measuring condition and procedure are the same as described in Note27.
Note30) Measuring condition and procedure are the same as described in Note26.
Note31) Measuring condition and procedure are the same as described in Note27.
Note32) Measure the time needed for the input pulse to rise from 10% to 90% (Tr1) and for the output pulse to ris

from 10% to 90% (Tr2) with an active probe.
Pulse characteristics Tr is calculated by the equations below:

Tr =4/ (Tr2)2 - (Tr1)?> (nS)

Note33) Relative characteristics ATr is calculated by the equation below:
ATr=Tr(26) - Tr(28) , Tr(28) - Tr(30) , Tr(30) - Tr(26)

Note34) Measure the time needed for the input pulse to fall from 90% to 10% (Tf1) and for the output pulse to fall
from 90% to 10% (Tf2) with an active probe.
Pulse characteristics Tf is calculated by the equations below:

Tf =4/ (TR2)? - (TA)2 (nS)

Note35) Relative characteristics ATf is calculated by the equation below:
AT = Tf(26) - Tf(28) , Tf(28) - Tf(30) , Tf(30) - Tf(26)

100%
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Note36)

Note37)

Note38)
Note39)

Note40)

Note41)

Note42)
Note43)
Note44)

Note45)

Note46)

Note47)

Note48)

Note50)

Note51)
Note52)
Note53)

Note54)

Decrease the SG5 input level gradually from 5.0Vp-p, monitoring the waveform output. Measure the top
level of input pulse when the output pedestal voltage turn decrease with unstable. And increase the SG5
input level gradually from 0Vp-p. Measure the top level of input pulse when the output pedestal voltage
turn increase with stable (a point of 2.0V). The measured value is called VthCP.

Decrease the SG5 pulse width gradually from 0.5uS, monitoring the output. Measure the SG5 pulse widtt
when the output pedestal voltage turn decrease with unstable. And increase the SG5 pulse width gradual
from OuS. Measure the SG5 pulse width when the output pedestal voltage turn increase with stable (a po
of 2.0V). The measured value is called WCP.

Measure the time needed for the output pulse to rise from 10% to 90% (OTr) with an active probe.
Measure the time needed for the output pulse to fall from 90% to 10% (OTf) with an active probe.

Measure the amplitude output at OUT(26,28,30). The amplitude is called VOUT(26,28,30).
The measured value is called Oadj1.

Relative characteristics AOadj1 is calculated by the equation below:
AOadj1 = VOUT(26) / VOUT(28) , VOUT(28) / VOUT(30) , VOUT(30) / VOUT(26)

Measuring condition and procedure are the same as described in Note40.
Measuring condition and procedure are the same as described in Note41.
Measuring condition and procedure are the same as described in Note40.

Relative characteristics AOadj3 is calculated by the equation below:
AQadj3 = VOUT(26) - VOUT(28) , VOUT(28) - VOUT(30) , VOUT(30) - VOUT(26)

Decrease the SG6 input level gradually from 5.0Vp-p, monitering the output. Measure the top level of SG
when the output is disappeared. And increase the SG6 input level gradually from 0Vp-p. Measure the top
level of SG6 when the output is appeared. The measured value is called VthOSD.

Calculating the black level voltage minus the output voltage of high section of SG6 it makes
VOUT(26,28,30). The calculated value is called OBLK.

Relative characteristics ADBLK is calculated by the equation below:
AOBLK = VOUT(26) - VOUT(28) , VOUT(28) - VOUT(30) , VOUT(30) - VOUT(26)

Confirm that output signal is being blanked by the SG6 at the time.

Decrease the SG6 input level gradually from 5.0Vp-p, monitoring the output. Measure the top level of SG
when the blanking period is disappeared. And increase the SG6 input level gradually from 0Vp-p. Measui
the top level of SG6 when the blanking period is appeared. The measured value is called VthBLK.
Measure the bottom voltage at amplitude of OUT(26,28,30). The measured value is called HBLKA1.
Measuring condition and procedure are the same as described in Note51.

Measuring condition and procedure are the same as described in Note51.

Decrease the SG7 input level gradually from 5.0Vp-p, monitoring the output. Measure the top level of SG

when the output is disappeared. And increase the SG7 input level gradually from 0Vp-p. Measure the top
level of SG7 when the output is appeared. The measured value is called VthHBLK.

RENESAS
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Note55)

Note56)

Note57)
Note58)

Note59)

Note60)

Note61)
Note62)
Note63)
Note64)

Note65)

Note66)

When SG4 is all black (no video), the sync's amplitude of SG4 gradually from 0Vp-p to 0.02Vp-p.
No pulse output permitted.

When SG4 is all white or all black, the sync's amplitude of SG4 gradually from 0.2Vp-p to 0.3Vp-p.
Positive pulse has occurred to Sync Sepa OUT.

Measure the high voltage at Sync Sepa OUT. The measured value is treated as VSH.

Measure the low voltage at Sync Sepa OUT. The measured value is treated as VSL.

Sync Sepa OUT becomes high with sink part of SG4.

Measure the time needed for the front edge of SG4 Sync to fall from 50% and for SyncOUT to rise from
50% with an active probe. The measured value is called TDS-F.

Sync Sepa OUT becomes high with sink part of SG4.

Measure the time needed for the rear edge of SG4 Sync to rise from 50% and for SyncOUT to fall from
50% with an active probe. The measured value is called TDS-R.

SG4

——————— Pedestal voltage
Sync(50%)y>| |+ (50%)

Sync Sepa OUT TDS-F»i [¢» [« TDS-R

Increase the SG1 input level gradually from OVp-p to 0.05Vp-p. No pulse Video Det OUT permitted.
Decrease the SG1 input level gradually from 0.2p-p to 0.3Vp-p. Positive pulse has occurred to Video Det OUT
Measure the high voltage at Video Det OUT. The measured value is treated as VVDH.

Measure the low voltage at Video Det OUT. The measured value is treated as VVDL.

Video Det OUT becomes high with signal part of SG1.

Measure the time needed for the SG1 to fall from 50% and for Video Det OUT to fall from 50% with an ac
probe. The measured value is called TDV-F.

Video Det OUT becomes high with signal part of SG1.

Measure the time needed for the SG1 to rise from 50% and for Video Det OUT to rise from 50% with an &
probe. The measured value is called TDV-R.

SG1 Video(50%)—> <+— (60%)

-- Pedestal voltage

Video Det OUT |
TDV-R> [«

< TDV-F

. S -
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Note68) Measure the DC voltage at D/A OUT. The measured value is called VDL.
Note69) Measure the input current that flows into D/A OUT through 1Kohm by 2VDC.
Note70) Measure the input current that flows into D/A OUT through 1Kohm by 0.5VDC.

Note71) Measure the output current that flows out of D/A OUT through 1Kohm by 4.2VDC.

1Kohm
(A
E—W—

I

Note72) The difference of differential non-linearity of D/A OUT must be less than £1.0LSB.

D/A OUT

RENESAS
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SG No. Input signal

A
v

33uS Pulse with amplitude of
0.7Vp-p. (f=30KHz)
Video width 25uS. (75%)
(amplitude is variable)

0.7Vp-p

SG1 8uS

Video signal
(all white)

Video width 25uS. (75%)
All white or all black
variable.

0.7Vp-p

SG4

Video Signal
(all white, all

[}
1
i
i
1
[}
|
|
|
|
I
I
i
L}
i
|
[}
|
[}
i
I
I
1
|
] Sync's amplitude
black) » | i3us I is variable.
i | 0.3Vp-p
IR
[} [ |
: hl |‘:
LY ous Pulse width and
SG5 | i amplitude are
i i variable.
1 |
Clamp pulse | i 5VTTL
1 |
| i
] I
] L}
] 1
] [l
[} 1
[} I
1 | 1
| | Amplitude is variable.
SG6 o
! ! BVTTL
] 1
OSD pulse | !
i i «—»
i i 10uS
i : Amplitude is variable.
[} [}
SG7
5VTTL
BLK pulse
T ——
5uS
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TERMINAL DESCRIPTION
No. Name DC Voltage(V) Peripheral Circuit of pins Remark
12V Clamp to about 3.5V due to clamp
pulse from Pin18.
2 RIN 2K Input at low impedance.
4 GIN
3.5
7 BIN cp
0.02 2.251’ 7L3.5V
Connect to the power supply that
8 [MEg1a2y 2 stabilized.

SYNC ON VIDEO input pin.

Sync is negative.

Input signal at Pin5, compare with the
reference voltage of internal circuit

in order to separate Sync signal from

When open Sync on Green signal.
5| SonGIN 23 Input at low impedance.
Do not input the signal without
the Sync.
When it does not use this function,
connect to capacitor between GND,
turn on Sync Sepa SW by IIC BUS.
1 GND Connect to GND.
6 GND 1
8 GND 2
16| GND3 GNP
27 GND 4
Sync Sepa output pin.
When the rise time of the signal is
sped up, connect about 2.3 Kohm
between 5V power supply.
Sync Sepa When it does not use, do openly.
9 = So as not to flow into Pin9 8mA over,
ouT :
resistance value does not make to
2.3Kohm or under.
Output is a positive.
Pin10 needs to connect the 50Kohm
between 5V power supply.
When it d_oes not use this function,
0 Video Det ) turn off Video Det SW by IIC BUS.
ouT
Connect to the power supply that
11] VCC (5V) 5 stabilized. ) Lol
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No. Name DC Voltage(V) Peripheral Circuit of pins Remark
Input the positive pulse.
12 | OSD BLK IN Frdia
13| OSDRIN 1M == GND
When it does not use this function,
14| OSDGIN connect to GND.
When input OSD RGB pulse, input
15 OSDBIN OSD BLK pulse without fail.

Retrace BLK

Input the positive pulse.
4-- 25 - 5V

0.5V --- GND
When it does not use this function,

17 IN ) connect to GND.
Input the positive pulse which width
200nS over.
Input at low impedance.
“-- 25 - 5V
Clamp Pulse
18 FN - 0.5V - GND
12v SDA of lIC BUS.
(Serial data line)
Tth = 2.3V
19| spa ; 7

To3ov
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No. Name DC Voltage(V) Peripheral Circuit of pins Remark
w SCL of IIC BUS.
(Serial clock line)
Tth=2.3V
20| scL i i
7L3.0V
T= D/A output pin.
Output voltage ranges is 0V to 5V.
21| D/AOUT 1 Input current is below 0.18mA.
15 Output current is below 0.4mA.
22| D/IAOUT 2
23| D/AOUT 3
24| D/AOUT 4
26 B OUT This terminal needs to connect the
1 to 3Kohm resister between GND.
28 G OUT Variable This resistance value may be
changed, to improve the
30 R OUT video output characteristics.
27 GND 4 Connect to GND.
It is the power supply of emitter
29 |VEC2(12V) 12 follower of RGB output exclusive use.
ABL (Automatic beam limitter) input
pin.
Input voltage in the ranges of OV to 5V.
Output amplitude MAX with 5V.
31| ABLIN Whgnsgpe” Output amplitude MIN with OV.
g When it does not use this function,
connect to 5V.
It is recommended that the IC is used
between pedestal voltage 2V to 3V.
32| BRIGHT -
25 NC - Connect to GND.
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ELECTRICAL CHARACTERISTICS (Reference data)

Output amplitude (Vp-p)
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APPLICATION METHOD FOR M61311SP/M61316SP

ABOUT CLAMP PULSE INPUT

Clamp pulse needs to be always inputted.
Clamp pulse width is recommended :
15KHz at 1.0 uS over
30KHz at 0.5 uS over
64KHz at 0.3 uS over

The clamp pulse circuit in ordinary set is a long round about way,

and beside high voltage, sometimes connect to external terminal,

it is very easy affected by_larg}a surge.

Therfore, the fig. shown right is recommended. N @

NOTICE OF APPLICATION

Make the nearest distanse between output and pull down resister.
Recommend this resister is 1to 3 Kohm.
Power dissipation in 3Kohm is smaller than 1Kohm.

Recommend pedestal voltage of IC output signal is 2V.

As for the low level of the pulse input of OSD BLK, OSD, Clamp Pulse, Retrace BLK etc., avoid con
the GND level or under.

PIN31 connect to the voltage that stabilized, and pay attention as surge etc. does not flow into.

VCC(12V,5V) connects to the power supply that stabilized, and bypass-capacitor connects near the term
When capacitor is connected to Pin29, it sometimes oscillates. Do not connect capacitor to Pin29.

Connect to bypass-capacitance of the DC line near the terminal.
Connect to the NC Pin to GND.

The time(t) is from fall of 9bit of SCL to rise of Acknowledge.
About the fowarding of IIC BUS, the time(t) changes with the resistance that connected outside.
The next SCL does not overlap into this time(t).

oS- 5V
R
SCL @ 1 1
>
400pF ST
Acknowledge
Acknowledge delay time characteristics (Reference data)
16 )'
/

sy
[\%)

¥

g%

Delay time t (uS)
o

N

k/,_r

1.0 2.0 3.0 5.0 7.0 10
Resistance value (Kohm)
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M61311SP/M61316SP
I’C BUS CONTROLLED VIDEO PRE-AMP FOR HIGH RESOLUTION COLOR DISPLAY
APPLICATION EXAMPLE
110V CRT
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"Purchase of Mitsubishi electric corporation's [IC components conveys a license
under the Philips [IC Patent Rights to use these components in an |IC system,
provided that the system conforms the IIC Standard Specification as defined by PI
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DETAILED DIAGRAM OF PACKAGE OUTLINE
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Keep safety first in your circuit designs!

®Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more

reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may

lead to personal injury, fire or property damage. Remember to give due consideration to safety when making your
circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (i) use of non-
flammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

®These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor
product best suited to the customer's application; they do not convey any license under any intellectual property
rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.

®Mitsubishi Electric Corporation assumes no responsibility for any damage, or infriingement of any third-party's
rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application
examples contained in these materials.

®All information contained in these materials, including product data, diagrams, charts, programs and algorithms
represents information on products at the time of publication of these materials, and are subject to change by
Mitsubishi Electric Corporation without notice due to product improvements or other reasons. It is therefore
recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor
product distributor for the latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric
Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or
eITors.

Please also pay attention to information published by Mitsubishi Electric Corporation by various means, including
the Mitsubishi Semiconductor home page (http://www.mitsubishichips.com).

®When using any or all of the information contained in these materials, including product data, diagrams, charts,
programs, and algorithms, please be sure to evaluate all information as a total system before making a final decision
on the applicability of the information and products. Mitsubishi Electric Corporation assumes no responsibility for
any damage, liability or other loss resulting from the information contained herein.

®Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that
is used under circumstances in which human life is potentially at stake. Please contact Mitsubishi Electric
Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of'a product
contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nuclear, or undersea repeater use.

®The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in
part these materials.

®If these products or technologies are subject to the Japanese export control restrictions, they must be exported
under a license from the Japanese government and cannot be imported into a country other than the approved
destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of
destination is prohibited.

®Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for
further details on these materials or the products contained therein.

RENESAS

22


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

