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Product standards

A.  Absolute Maximum Ratings

(VSS= 0 V)

Parameter Symbol Rating Unit

A1 External supply voltage VDD -0.3 to 4.6

A2 VDDI -0.3 to 3.6

A3 Input pin voltage VI -0.3 to VDD+0.3 (Upper limit: 4.6)

A4 Output pin voltage VO -0.3 to VDD+0.3 (Upper limit: 4.6)

A5 IO   ±6

A6 IO   ±12 mA

A7 IO   ±24

A8 Power dissipation PD 1920 mW

A9 TOPR  -20 to +80

A10 Storage temperature TSTG  -40 to 125

TYPE-HL2 pins： CASHD, CASVD, CLK188, CLK450, ANACLK, GCP, CSYNCO,

   MICONRWW, MICONRWR, APCE, TDO

TYPE-HL4 pins： CLK27O, CLK18O2, CLK18O1, R656OUT7 to R656OUT0, FRP, HD, VD,

   TESTIO9 to TESTIO0,　DSF7 to DSF0, MAD6 to MAD0, MCSALE, MNR,

   MNWENBW, MICOMSEL, NC3

TYPE-HL8 pins： MDA15 to MDA0

Note)

(1) The external supply pins are VDD3, VDD2, and AVDD pins and the internal supply pins are

      VDDI and VDDDRAM pins.

(2) The absolute maximum ratings are the limit values beyond which the IC may be broken.

      They do not assure operations.

(3) Connect all VDD pins externally and directly to the power supply. Connect all VSS  pins

      externally and directly to ground.

(4) Connect one or more bypass capacitors of 0.1 µF or larger between the power supply pin

      and ground.

(5) Connect MINTEST pin to VSS pin.

26
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Internal supply voltage

Output current
(TYPE-HL2)
Output current
(TYPE-HL4)
Output current
(TYPE-HL8)

V

Operating ambient
temperature

℃



B.  Recommended Operating Conditions

(VSS= 0 V)

Limits

Min Typ Max

B1 Supply voltage (External 1) VDD３ 3.0 3.3 3.6 V

B2 Supply voltage (External 2) VDD2 2.0 2.2 2.4 V

B3 Supply voltage (Internal) VDDI 1.65 1.8 1.95 V

B4 VDDDRAM 2.3 2.5 2.7 V

B5 Supply voltage (Analog) AVDD 3.0 3.3 3.6 V

B6 Ambient temperature Ta -20 80 ℃

B7 Oscillator frequency fOSC CLK27XI pin 27 MHz

B8 Clock 1 input frequency fIN1 CLK27I 27 MHz

B9 Clock 2 input frequency fIN2 CLK45I 4.5 MHz

C.  Pin Capacitance

C1 Input pin CIN VDD=VI=0 V 7 8 pF

C2 Output pin COUT fin=1 MHz 7 8 pF

C3 I/O pin CIO Ta=25℃ 7 8 pF
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Parameter Symbol Conditions Unit



D.  Electrical Characteristics

(1) DC Characteristics

（VSS=AVSS=VSSDRAM=0 V, Ta=-20℃ to 80℃）

Limits

Min Typ Max

D1 IDDI

300 mA

D2 IDDDRAM

80 mA

D3 IDDANA

302 mA

28SDF00032AEM

VDD3=AVDD=3.6 V

VDD2=2.4 V

VDDI=1.95 V

VDDDRAM=2.7 V

VI=VDD  or  VSS

fIN1=27 MHz

fIN2=4.5 MHz

fOSC1=27 MHz

Output: Open
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Limits

Min Typ Max

  <Input: CMOS level> CLK27I

D4 High-level input voltage VIH3
VDD3

×0.7
VDD3 V

D5 Low-level input voltage VIL3 0
VDD3

×0.3
V

D6 Input leakage current ILIPD3 VI=VDD3 or VSS ±5 µA

  <Input: CMOS level with pull-up resistor> RST, TDI, TRST, TMS

D7 High-level input voltage VIH4
VDD3

×0.7
VDD3 V

D8 Low-level input voltage VIL4 0
VDD3

×0.3
V

D9 Input leakage current ILIPD4 VI=VDD3 ±10 µA

D10 Pull-up resistor RPU4 VDD3=0.0 V 33 100 300 kΩ

  <Input: CMOS level with pull-down resistor>

　TCK, TEST5 to TEST0, PDRAM1, PDRAM0, NTDRAM, R656IN7 to R656IN0, INF

D11 High-level input voltage VIH5
VDD3

×0.7
VDD3 V

D12 Low-level input voltage VIL5 0
VDD3

×0.3
V

D13 Input leakage current ILIPD5 VI=VSS ±10 µA

D14 Pull-up resistor RPD5 VDD3=3.3 V 33 100 300 kΩ

  <Input: CMOS level with pull-down resistor> MINTEST

D15 High-level input voltage VIH6
VDD3

×0.7
VDD3 V

D16 Low-level input voltage VIL6 0
VDD3

×0.3
V

D17 Input leakage current ILIPD6 VI=VSS ±10 µA

D18 Pull-up resistor RPD6 VDD3=3.3 V 10 30 90 kΩ
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Limits

Min Typ Max

  <Input: CMOS level> MINTC1, MINTIN1

D19 High-level input voltage VIH7
VDD3

×0.7
VDD3 V

D20 Low-level input voltage VIL7 0
VDD3

×0.3
V

D21 Input leakage current ILIPD7 VI=VDD3 or VSS ±5 µA
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Limits

Min Typ Max

  <Output: Normal buffer>

        ANACLK, GCP, CSYNCO, MICONRWW, MICONRWR

D22 High-level output voltage VOH9
VDD3

-0.6
V

D23 Low-level output voltage VOL9 IOL=2 mA,VI=VDD3 or VSS 0.4 V

  <Output: Normal buffer> CLK27O, CLK18O2, R656OUT7 to R656OUT0, FRP

D24 High-level output voltage VOH10
VDD3

-0.6
V

D25 Low-level output voltage VOL10 IOL=4 mA,VI=VDD3 or VSS 0.4 V

  <Output: Tri-state buffer> APCE, TDO

D26 High-level output voltage VOH11
VDD3

-0.6
V

D27 Low-level output voltage VOL11 IOL=2 mA,VI=VDD3 or VSS 0.4 V

D28 Output leakage current IOZ11 VO=Hi-z state ±5 µA

VI=VDD3 or VSS

VO=VDD3 or VSS

  <Output: Normal buffer>

        CASHD, CASVD, CLK188, CLK450

D29 High-level output voltage VOH12
VDD2

-0.4
V

D30 Low-level output voltage VOL12 0.4 V

  <Output: Normal buffer> CLK18O1

D31 High-level output voltage VOH13
VDD2

-0.4
V

D32 Low-level output voltage VOL13 0.4 V

31SDF00032AEM

IOH=-0.5 mA,VI=VDD2 or VSS

IOL=0.5 mA,VI=VDD2 or VSS

IOH=-1.0 mA,VI=VDD2 or VSS

IOL=1.0 mA,VI=VDD2 or VSS

IOH=-4 mA,VI=VDD3 or VSS

IOH=-2 mA,VI=VDD3 or VSS
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Limits

Min Typ Max

  <Output: Tri-state buffer / Input: CMOS level> MDA15 to MDA0

D33 High-level input voltage VIH14
VDD3

×0.7
VDD3 V

D34 Low-level input voltage VIL14 0
VDD3

×0.3
V

D35 High-level output voltage VOH14
VDD3

-0.6
V

D36 Low-level output voltage VOL14 IOL=8 mA,VI=VDD3 or VSS 0.4 V

D37 Output leakage current IOZ14 VO=Hi-z state ±5 µΑ

VI=VDD3 or VSS

VO=VDD3 or VSS

  HD, VD

D38 High-level input voltage VIH15
VDD3

×0.7
VDD3 V

D39 Low-level input voltage VIL115 0
VDD3

×0.3
V

D40 Input pull-up resistor RPU15 VI=0.0 V 33 100 300 kΩ

D41 High-level output voltage VOH15
VDD3

-0.6
V

D42 Low-level output voltage VOL15 IOL=4 mA,VI=VDD3 or VSS 0.4 V

D43 Output leakage current IOZ15 VO=pull-up state ±10 µA

VI=VDD3 or VSS

VO=VDD3
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IOH=-4 mA,VI=VDD3 or VSS

<Output: Tri-state buffer / Input: CMOS level with pull-up resistor>      

SDF00032AEM

IOH=-8 mA,VI=VDD3 or VSS
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Limits

Min Typ Max

  <Output: Tri-state buffer / Input: CMOS level with pull-down resistor>

         TESTIO9 to TESTIO0

D44 High-level input voltage VIH16
VDD3

×0.7
VDD3 V

D45 Low-level input voltage VIL116 0
VDD3

×0.3
V

D46 Input pull-down resistor RPD16 VI=VDD3 33 100 300 kΩ

D47 High-level output voltage VOH16
VDD3

-0.6
V

D48 Low-level output voltage VOL16 IOL=4 mA,VI=VDD3 or VSS 0.4 V

D49 Output leakage current IOZ16 VO=pull-down state ±10 µA

VI=VDD3 or VSS

VO=VSS

  <Output: Tri-state buffer / Input: CMOS level schmitt>

         MAD6 to MAD0, MCSALE, MNRE, MNWENBW, MICOMSEL, NC3

D50 High-level output voltage VOH17
VDD3

-0.6
V

D51 Low-level output voltage VOL17 IOL=4 mA,VI=VDD3 or VSS 0.4 V

D52 Output leakage current IOZ17 VO=Hi-z state ±5 µA

VI=VDD3 or VSS

VO=VDD3 or VSS
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Limits

Min Typ Max

  <Output: Tri-state buffer / Input: CMOS level with pull-down resistor>

         DSF7 to DSF0

D53 High-level input voltage VIH18
VDD2

×0.7
VDD2 V

D54 Low-level input voltage VIL118 0 VDD2
×0.3

V

D55 Input pull-down resistor RPD18 VI=VDD3 33 100 300 kΩ

D56 High-level output voltage VOH18
VDD2

-0.4
V

D57 Low-level output voltage VOL18 0.4 V

D58 Output leakage current IOZ18 VO=pull-down state ±10 µA

VI=VDD3 or VSS

VO=VDD3

<Oscillator circuit>

CLK27XO

D59 Internal feedback resistor Rf7 VI=VDD3 or VSS 0.33 1.00 3.00 MΩ

VDD3=3.3 V
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IOH=-1.0 mA,VI=VDD2 or VSS

IOL=1.0 mA,VI=VDD2 or VSS
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(2) AC Characteristics

(Under the recommended operating conditions)

Limits

Min Typ Max

<R656 digital video input> R656IN7 to R656IN0

D60 Input setup time tS1 10.0 ns

D61 Input hold time tH1 5.0 ns

<R656 digital video output> R656OUT to R656OUT0

D62 Output delay time tD2 Fig. 3-1 5.0 27.0 ns

<DV video input> DSF7 to DSF0

D63 Input setup time tS3 10.0 ns

D64 Input hold time tH3 5.0 ns

<DV control signal input> CASHD, CASVD

D65 Output delay time tD4 Fig. 3-2 5.0 45.0 ns

<DV control signal input> FRP

D66 Output delay time tD5 Fig. 3-2 5.0 45.0 ns
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E.  Analog Characteristics

(AVDD = 3.3 V, AVSS = 0 V, Ta = 25℃)

Limits

Min Typ Max

<10-bit A/D converter> VIDEO, CIN

E1 VREFL1 AVSS 0.5 V

E2 VREFH1 2.5 AVDD V

E3 Integral nonlinearity NLE1 fADCK1=27.0 MHz ±6.0 ±8.0 LSB

VREFH=2.5 V

VREFL=0.5 V

E4 Differential nonlinearity DNLE1 fADCK1=27.0 MHz ±2.0 ±4.0 LSB

VREFH=2.5 V

VREFL=0.5 V

E5 Clock frequency fADCK1 27 MHz

<10-bit high-speed D/A converter>

E6 Zero-scale output voltage VZS2 VREF=1.235 V 0 V[p-p]

D9 to D0＝ALL "L"

E7 Full-scale output voltage VFS2 VREF=1.235 V 1.0 V[p-p]

D9 to D0＝ALL "H"

E8 Integral nonlinearity NLE2 fADCK2=27 MHz ±1.5 ±3.0 LSB

VREF=1.235 V

E9 Differential nonlinearity DNLE2 fADCK2=27 MHz ±1.0 ±3.0 LSB

VREF=1.235 V

E10 Clock frequency fADCK2 27 MHz
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(AVDD = 3.3 V, AVSS = 0 V, Ta = 25℃)

Limits

Min Typ Max

<10-bit voltage dividing type D/A converter>

E11 Zero-scale output voltage VZS3 D9 to D0＝ALL "L" -0.1 0 0.1 V

E12 Full-scale output voltage VFS3 D9 to D0＝ALL "H" 3.1 3.2 3.3 V

E13 Integral nonlinearity NLE3 fADCK3=1 MHz ±1.0 ±3.0 LSB

E14 Differential nonlinearity DNLE3 fADCK3=1 MHz ±1.0 ±2.0 LSB

E15 Clock frequency fADCK3 1 MHz
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Fig. 3-1    I/O signal timing

R656IN7 to
R656IN0

CLK27I

tH1 tS1

CLK27O

R656OUT7 to
R656OUT0

tD2
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Fig. 3-2    I/O signal timing

DSF7 to DSF0
     (Input)

CLK18O1

tH3 tS3

CLK18O2

FRP

tD5

CASHD,
CASVD

tD4



Package Dimensions (Unit: mm)

LQFP208-P-2828 (Lead-free package)

40SDF00032AEM

MN673794

0.
15

±
0.

05

(1.00)

0.50±0.20

28.00±0.10

28
.0

0±
0.

10

30.00±0.20

30
.0

0±
0.

20

(1.25)

(1
.2

5)

0.20±0.05

0.
10

±0
.1

0
1.

40
±

0.
10

1.
70

 m
ax

.

1 52

53

104

105156

157

208

0° to 8°

0.50
M0.08

0.10Seating plane



Request for your special attention and precautions in using the technical information
and semiconductors described in this book

(1) An export permit needs to be obtained from the competent authorities of the Japanese Govern-
ment if any of the products or technologies described in this book and controlled under the "Foreign
Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this book is limited to showing representative characteristics
and applied circuits examples of the products. It neither warrants non-infringement of intellectual
property right or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the
product or technologies as described in this book.

(4) The products described in this book are intended to be used for standard applications or general
electronic equipment (such as office equipment, communications equipment, measuring instru-
ments and household appliances).
Consult our sales staff in advance for information on the following applications:
• Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment,

combustion equipment, life support systems and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or
harm the human body.

• Any applications other than the standard applications intended.

(5) The products and product specifications described in this book are subject to change without no-
tice for modification and/or improvement. At the final stage of your design, purchasing, or use of the
products, therefore, ask for the most up-to-date Product Standards in advance to make sure that
the latest specifications satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum
rating, the range of operating power supply voltage, and heat radiation characteristics. Otherwise,
we will not be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of
incidence of break down and failure mode, possible to occur to semiconductor products. Measures
on the systems such as redundant design, arresting the spread of fire or preventing glitch are
recommended in order to prevent physical injury, fire, social damages, for example, by using the
products.

(7) When using products for which damp-proof packing is required, observe the conditions (including
shelf life and amount of time let standing of unsealed items) agreed upon when specification sheets
are individually exchanged.

(8) This book may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of Matsushita Electric Industrial Co., Ltd.
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