Video Camera LSI Panasonic

MN31121SA

CCD Image Sensor Vertical Driver IC

B Overview

The MN31121SA is a 2D interline CCD image sensor
vertical driver IC that integrates four vertical driver chan-
nels and one SUB drive channel on a single chip. This IC
can reduce power consumption and the number of exter-
nal parts.

The MN31121SA consists of a vertical driver block
that includes both level shifter circuits and 2-value and
3-value output driver circuits, and a SUB driver block that
includes level shifter and 2-value output driver circuits.

W Features

® Level shifter circuits
Input (Vpc, ground) — output (Vyy , Vi)

® 2-value output driver circuits (vertical driver block
Outputs: Vg and Vi

® 3-value output driver circuits (vertica 1 ’
Outputs: Vi, Vi3, and Vi,

® 2-value output driver circuits blo
Outputs: Vyy and Vi

B Applications L 4

® Video cameras, surv ce cameras, digital s 2
eras, CCD ca te

IS .o
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B Block Diagram
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Note) Vpc, Vit Common power supply
Vs » Vmos: Vertical driver block 2-value and 3-value independent power supply
Vuu,> Vi SUB driver block and vertical driver block 3-value independent power supply
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Panasonic MN31121SA
B Pin Descriptions
Pin No. | Pinname | 1/O Description
1 Osus O SUB pulse output
2 Vi I Low-level power supply
3 Oy» o 2-value transfer pulse output
4 Vuiz | Mid-level power supply
5 Oy, (0] 3-value transfer pulse output
6 Vpe I Input block high-level power supply
7 Ivi | Transfer pulse input
8 CH1 I Charge pulse input
9 Iy, I Transfer pulse input
10 Igus | SUB pulse input
11 N.C — Unused
12 Iy I Transfer pulse input
13 CH2 I Charge pulsednput
14 Iys I Transfer pulse.input
15 N.C. — Unused
16 Vu I High-lével power supply<of vertical driver block
17 Oys (0] 3-value transfer pulse output
18 Oyy o 2-value transfer pulse output
19 Vs I Mid-level power supply
20 /% 1 High-level power supply of SUB.driver block
B Electrical Charagcteristics
1. Absolute Maximum Ratings
Parametef Symbol Rating Unit
Supply. voltage | Vug-Vi 32 v
Supply voltage,2 Vu-Vi 30 \Y
Supply voltage 3 Vs> Vs Vi to 6 v
Supply voltage 4 Vbe 0to7 v
Negative supply voltage Vi —-12t0 0 \Y
Input voltage \'/ V- 0.3 to Vpct+0.3 v
Input and output clamp diode currents Iic. Ioc +10 mA
Maximum DC load current Iopc 13 mA
Maximum load capacitance C. 5500 pF/PIN
Power dissipation Pp 180 mW
Operating temperature Topr —10 to +70 °C
Storage temperature Ty —50 to +125 °C

Note) The absolute maximum ratings are stress ratings only, and do not guarantee operation. Stress in excess of the maximum rating

may destroy the device.
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B Electrical Characteristics (continued)
2. Operating Conditions at T, = -10°C to +70°C

Parameter Symbol Conditions Min | Typ | Max | Unit
Supply voltage 1 Vun-VL Vg-Vo| — | 305 A"
Supply voltage 2 Vyu-Vi 17 — 28 v
Supply voltage 3 Vmiz s Vg =1 — 4 \Y
Supply voltage 4 Vuu-Vmiz 12 — — \Y%

Vin-Vmos

Supply voltage 5 Vpe 2.5 — 3.6 v
Negative supply voltage \'%3 =10 — —4 \'
Input frequency fin — —— 20 kHz

3. DC Characteristics at Vyy=18.0V, Vy=13.0V, V13 = Vs =1.0 V, Vi =-7.0 V, Vg =300 V; T,=-10°C to +70°C

Parameter Symbol Conditions Min | Typ | Max {(~Unit

Quiescent supply current IppsT V;=GND, Vpa=2.6 V — — 2 mA
V1 =GND, Vpc=3.0V > — — 5

Operating supply current Ipppyn Refer to testConditions — — 7 mA

(Input pulsgtiming, eutputload circuit)

Vi=GND,Vpe
Input Pins Ivi, Ivo s Iyzo Ivs 5 €HL, CH2, Igyp
High-level voltage Via Vpe=2.6V K75 | — | Vpe \Y
Low-level voltage Vi 0.0 — | 0.15 \Y
High-level voltage Vin Vpc=3.0V 2.5 — | Vpe v
Low-lével voltage Vi 0.0 — 0.3 \Y
Input leakage current Lk Vi=0V to-Vpe -1.0 | — | +1.0 LA
Quitput Pins 1°(2-value outputs) Ovy , Oyy
Mid-levelioutput voltage Vowumi Iogr= —1 mA 0.9 — | Vo \Y
Low-level output voltage VoLi lor = UmA VL — | -6.9 \Y
Output on resistance (mid level) Ronwi Ionii=—50 mA — — 60 Q
Output on resistance,(low level) Roxii Tor; =50 mA — — 40 Q
Output Pins 2 (3-value outputs) Oyps Oys
High-level output voltage Vom Iomr =—1 mA 129 | — Vu v
Mid-level output voltage Vome Iome =—1 mA 0.9 — | Vunz \Y
Low-level output voltage Vorz Ior, =1 mA VL — | -6.9 \Y
Output on resistance (high level)]  Ronmo Ionp =—50 mA — — 70 Q
Output on resistance (mid level) Ronme Iome =150 mA — — 60 Q
Output on resistance (low level) Roniz Ioro =50 mA — — 60 Q
Output Pins 3 (SUB outputs) Ogup
High-level output voltage Voums Iopgus =—1 mA 179 | — | Vg v
Low-level output voltage Vors Iorz3=1mA VL — | -6.9 \Y
4 SDB00054CEM
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B Electrical Characteristics (continued)
3. DC Characteristics (continued) at Vi =18.0V,Vy=13.0V, Vyyy3=Vis = 1.0V, V. =-7.0V, Vpc =3.00 V, T,=-10°C 10 +70°C

Parameter Symbol Conditions Min | Typ | Max | Unit
Output Pins 3 (SUB outputs) (continued) Ogus
Output on resistance (high level)] Ronums Ionums = —50 mA — — 60 Q
Output on resistance (low level) Ronis Ionts =50 mA = — 50 Q
4. AC Characteristics at Vyy=18.0V, V4=13.0V, Vjy13=Vmpa = 1.0V, V| =-7.0V; Vpp=8:.00 V, T, =-10°C to +70°C
Parameter Symbol Conditions Min |"Typ | Max | Unit
Output Pins 1 (2-value outputs) Ovy, Ovy
Propagation delay time TpLm No load, — 150 | 250 ns
TpmL Low level to mid Ievel
Rise time Trim Refer to test conditions — 300 | 400 ns
Fall time Ty (Output'load eircuit)
Output Pins 2 (3-value outputs) Ovyi, Oys
Propagation delay time TprLm No load, A 150 250 ns
TpmL Low level to mid level
Propagation delay time Tomu Noload, — 200 |, 400 ns
T Mid level tohigh level
Rise time Trim Refer to.test conditions = 300 | 400 ns
Fall time Ty (Output load circuit)
Rise time Tryu Refer to test conditions — 350 | 550 ns
Fall time Tram (Output load circuit)
Output Pins 3(SUB. output) Ogup
Propagation delay/time Tor qu No'load, — 150 | 250 ns
TognL Low level tothigh level
Rise time T 1 Refer tottest conditions — 300 | 400 ns
Eall'time TraHL (Output loadceircuit)
Bl Test Conditions
1. Output Load Circuit
£ L
800 pF == — 1000 pF
500 pF
Oy 1} © Ovyy
1500 pF == —= 1500 pF
P 500 pF P Osus
Ov2 © I ° OV3 2700 pF
1000 pF = —~ 800 pF
77T 77T
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B Test Conditions (continued)
2. Input Pulse Timing Charts (NTSC)

63.5 s 508 s 63.5 s
2us |

Iy

Iy,

Iys

Iyy

CH1

15 us‘_

CH2 I_I

)
((

) 1 cycle 60 Hz

S U U T L

B Function Tables

1. 2-Value TransferPulse (vertical‘driver block) 2. 3-Value Transfer Pulse
lv2 Ovz CH1 lv+ Ovy
lva Ovy4 CH2 lvs Ovys
High Low High High Low
Low Mid Low Mid
Low High Low
Low High

Note) IVl? Ivz, Iv3, I\/4, CHI, CH2
High: Vpc, Low: Ground
OVI’ OVZ’ OV3’ OV4
ngh VH’ Mid: VM13 or VM24’ Low: VL
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B Function Tables (continued)
3. Unnecessary Charge Sweep-Out Pulse (SUB driver block)

Isus Osus

High Low

Low High
Note) Isyp

High: Vpc, Low: Ground

Osup
High: Vyy, Low: Vi

B Timing Charts

1. 2-value transfer pulse

63.5us 508 s 635 s
- 2 us
|—| ‘ High
Ivz Low
Mid
%) J J
— Low
2. 2-value transfer pulse
High
Lys L N| L L Low
— — — Mid
Oy,
Low
3. 3-value transfer pulse
High
Iy, [ [ [ M .=
15 ps
CHI High
Low
High
Ovy I_I I_I I_I Mid
Low
4. 3-value transfer pulse
High
Iy LI LI I— LI L
CHD | High
Low

High
| L‘ Mid

Low
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B Timing Charts (continued)
5. SUB pulse
High
s L | L N
High
Osus |_| |_|
Low
B Usage Notes
1. If the SUB driver is not used:
1) Connect Vgy (pin 20) to Vg (pin 16).
2) Connect Igyg (pin 10) to Vpc (pin 6).
3) Leave Ogyg (pin 1) open.

2.  Mount the bypass capacitors for power supply pins Vyy (pi 16), Vi 19), Vi (pin
2), and Vpc (pin 6) as close as possible to the pin itse

3. If the overcurrents that occur at power on and power of imited to under er 100 ‘mé&fen the
MN31121SA is guaranteed for 10,000 power e (pg @ /power of eratio (O,S}

4. Guarantee period after packing is opened é\ AN
The guarantee period after opening the moisture-pro a‘ing is three s under envirg@%ntg&&&ﬁtions of
30°C and 70% RH. N 4

5. The recommended reflow erature is 230° @é\' 6@
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B Application Circuit Example
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B Package Dimensions (Unit: mm)
* SSOP020-P-0225
6.50:0.20
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Note) The package of this product will be'changed to the following lead-free type (SSOP020<P:0225C).

B New Package Dimensions (Unit: mm)
* SSOP020-P-0225C (Lead-free package)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)/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 instruments 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 prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)(The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. 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.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

[1 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.

(6)Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[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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